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FOREWORD
/

This volume is one of a set of seven giving key characteristics of

Earth-to-Mars ballistic trajectories during the period 1964-1977, which

period is divided into seven launch intervals (one interval per volume),

spaced about 25 months apart. Within each interval, trajectories are

calculated for each launch date and further subdivided into flight time

ranges graduated in 2-day increments.

Launch dates and approximate flight time ranges for this volume

are as follows (only trajectories requiring vis viva geocentric energies

of less than 40 km2/sec _ are printed out within a given range) :

Launch date Flight time range

(1964) ( days )

Oct 1-Oct 29 240--398

Oct 80-Nov 8 180-418

Nov 9-Nov 28 160-422

Nov 24-Dec 26 140-484

The applicability of these books may be extended by noting the 15-

year cyclic recurrence of Earth-Mars trajectories. Thus trajectories in

1979 approximate 1964 trajectories; 1982 trajectories approximate 1967

trajectories, etc. Simply by updating the trajectories by 15 years, the

results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic

interplanetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suffi-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Venus trajectories during the period 1964-1970.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch- planet - centered escape trajectories. Following
these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying
the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Kennedy ), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2-4)
and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentrie phase of flight.

The analysis of the heliocentric phase is more compli-
cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due
to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is done by
simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse. 1 It is easy
to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are.

1. Track the transponder signal from the spacecraft
from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

'It should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

, Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.
The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without
error.

. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits
may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating traiectory program using

VIII
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initial conditions obtained from the approximate trajec-
tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 km; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 km. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst ease was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

Ih ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their
velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

2 Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrivaP times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time Tp

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W- RL × R, (1)
R L R u sin

_Or, for convenience, the launch date and flight time can be speci-
fied.

IX
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K"

"_ _ TARGET-

__':_)_'_ \ PLANET

_ CENTER

......., ;ii ANEOF

Fig. 1. Heliocentric transfer geometry

where the angle ,I, is defined below. The inclinat_'Jn 4 i to

the ecliptic plane can be found by

cos/=W.K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle ,I, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos • - RL " Rp (3)
IRLIIRpl

sin '/, = sgn [(RL X Rp). K'] (1 - cos 2,I,)_ (4)

The velocity vector V of the spacecraft anywhere along
its path may be obtained from

v
V=--R-- [(WXR) eosF+RsinP] (_)

Here, R is the heliocentric position vector, R-- IRI,
and V is the heliocentric speed obtained from

_/( )(2 _.1) (6)V = GMs " a

In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
0 _ i _ _/2.

and the path angle I" is found from

sin F = (1 e_) (2a - R) e sin v (7)

In Eq. (6) and (7), GMs is the universal gravitational

constant times the mass of the Sun (-- 2.959122083 X 10 -4

au3/day_), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e z) - R
cos v= eR (8)

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Re[. 5) has shown that the eccentricity is actually a func-

tion of the semimaior axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight TF by Lambert's Theorem, which states: The trans-

fer time betwecn any two points on an ellipse is a function

of the sum of the distances of each point from the focus,

the distance between the points, and the semimaior axis

of the ellipse. Functionally, the theorem is stated as

Tr = TF (Re + Rp, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = I - n,,I

Fig. 2. In-plane transfer geometry

Since the time of flight TF and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R = RL and R = Rp. The path angles I'L, I'p and true

anomalies 5 Va, Vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity VhL relative to the launch planet may be found

(Fig. 3) by

VhL = VL -- Vx (11)

where V1 is the velocity of the launch planet at launch
time.

V I

Fig. 3. Determination of the hyperbolic-excess

velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are
neglected.

5The details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola
is found by normalizing the hyperbolic-excess vector VhL.

The injection energy 6 Cz of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

c_ = v_ (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 km2/sec _ are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

e = 1 + Rp C 3
GM (13)

where R v is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and R0 is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R0 + h (14)

6C_ is actually twice the total energy per unit mass, i.e., the v/.s
viva integral.

XI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

W - R_ X S (15)
IR xsl

NORTH POLE

/
/

LAUNCHER

VERNAL
EQUINOX

W

d

Fig. 4. Vehicle flight plane

Xll



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

with the constraint that the Z component of W is always

positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent traiectory is not given here but
may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination cI,% and right ascen-

sion os of the outgoing asymptote S of the escape hyper-
bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-of-flight TF.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a

CENTER OF

TARGET BODY

-....

PATH OF PROBE

S

INCOMING

ASYMPTOTE

Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S ×K'

T -iS × r'l (16)

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

R = S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

o T

K' TARGET

R

ECLIPTIC PLANE-'__

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B.T and B-R. B'T--B.R=0

denotes vertical impact on the target. Thus, B °T, B • R,

and Tv are the three target-dependent variables. If Qi

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B" T/_Qi,

_B" R/_Qi, 3Tr/_Q_ are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy C3,

the declination ,I,s, and the right ascension os of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

VhL = (C3)_ (cos cl's cos ®s, cos _s sin Os, sin Cs) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

Xlll
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation AVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V'L = VL + AVhL (19)

where

AVhL = (C3)_ A®s [ -- sin q_scos ®s, -- sin (Ps sin ®s, cos (bs] ,

(C3)_ A®s [ -- cos (I)s sin ®s, cos qbs cos ®s, 0],

ACa
2 (C3)_ [cos Os cos @s, cos (Ps sin if)s, sin _Ps]

where AOs, AOs are small angular variations (0.2 deg), and

the energy variation is AC3 ----0.005 C3.

The semimajor axis a' is obtained from

a' - RL (20)
2 V'LZ RL

GM_

The radial rate ilL' is

/_, _ V'L" RL
L RL (21)

The semilatus rectum p" and eccentricity e' are

2 f2RL(V_ -- a__)
p' - (22)

GMs

( p-'Ve'= 1-- a'] (23)

The eccentric anomaly at launch E_ is

aL h_
sin E_ e' (a'GMs)_

(24)

The mean anomaly at launch M_ is obtained from

M_ = E_, - e' sin E_ (25)

The mean orbital rate n' is

(GMs)_
n' = --- (26)

a,3/2

The mean anomaly at the target M_ is

M_ = n' TF + M'L (27)

The eccentric anomaly at the target E_ is obtained from

the expansion

(1 ) AM _ l [ e' sin Ep le'p=E_,+ 1-e'cosEp 2 (1---e-'co'-_Ep)3l AM2

+ l[3(e'sinEp)2_ (1-e'c°sEp)(e'c°s-_7_os.-_p)5 Ep)J AM 3

(28)
if

or

cos Ep _-- 0

ecosEp- 1 +V(ecosEp-1) 2+(2esinEp) AM
E_ = Ep +

e sin Ep

if

where

cos Ep < 0

AM= M_- (E v-e'sinE/, )

(29)

The true anomalies at launch and the target v_ and v'_,
are found from

pP -- RL

cos v_ - (30)
e' R L

0<v' L < rr if R_ is positive

P:r < v L < 2= if R_ is negative

cos E_ - e'

cos v_ - i- --- e--;co'-s-E_

(1 - e'2)_ sin E_

sin v_ = 1 - e' cos E_

(31)

The heliocentric central angle _' is

if"= vp' - v'_ (32)

The angular momentum h' is

h' = RL X V_ (33)
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The heliocentric position vector at the target is

, [RL h' X Rc )R'p = Rp _-_L COS_' q- h' R----_sin x_' (34)

where

R_ = a' (1 - e' cos E_) (35)

A vector in the direction of perihelion with magnitude e' is

V' × h' RL
Ep - L,

GMs Rt, (36)

The heliocentric velocity at the target is

h' (R" )V'p = -_ X k,Rp + e' (37)

The hyperbolic-excess velocity at the target is

v_p= v_ - v, (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR_= a; -- Rp (39)

The impact parameter B is

B - (:xR;.v_p)v_p + AR_

The flight time error is

ATF -- AR_- V_u
v,',_ (40)

The partial derivatives are formed by dividing Aos,

_CI,s, and AC._ into the miss components B" T, B" R, and

flight time error aTF. In addition to the component par-

tials, the quantity _B/aQ_ is defined by

=_Q, L\ _--_7] + \-'_-i ] (41)

The three partials, OB/OOs, _B/O¢s, _B/_C3, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

_B'T_ -2C 3 _B'T

_au au _C3

_B • R _ -2C 3 _B • R

_au au _C 3

(42)

OB _ 2C3 _B

_au au aC 3
(43)

_T__...£=-2C3 OT_____£ (44)
_au au _C3

where au is the astronomical unit-to-kilometer conversion
factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

_VhL = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATe may be obtained. The partials

_B/_GMs and _Tr/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

/xGMs = --2.4 × 106 km3/sec 2 corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

AB,p = 2.4 X 10 _ _B/_GM_, and the corresponding flight

time error is ATF,p=--2.4X 106_TF/_GMs, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target
accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The
semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out
a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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8B .T

8B-R

_sre

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mapping of mid-course execution error

_B • T _B • T _B • T

_ovs _@s _C3

aB. R _B. R aB. n (45)

8Tr 8Tr _T__£

Now define a Cartesian coordinate system X1, X2, X3

such that

8_ = VhL8%

8X_ = - (VhLCOS%) _os

8X3 = 8VhL- 8C3
2VhL

(46)

Then a new matrix F can be

F

fOrlTled,

m m

0B • T OB • T _B • T

0B • R _B • R _B • R

_Tr _Tr _Tr
.--.;.- -- ._.;.-

_X1 _f_2 _X3

(47)

where

_B • T i _B • T

_X1 VhL _s

_B'T -1 _B • T

_f_2 VhL COS qrP S _0 s

_gB• T 0B • T

_)_3 - 2V_--

_B • R 1 _B • R

_B.R -1 _B.R

_X2 V_L cos 4's OOs

_B • R _B • R

_ - 2V_-- _C :_

_Tp _ 1 _T v

_Tr _ -i _Tr

_X2 VhLCOS_8

_Tr _Tr

aX_ = 2Vh_aC_

OOs

(48)
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Let the spherical distribution of midcourse velocity
errors be described in the X_, X2, X3 system as

statistical expectation [8 X_ + _ :_ + _ X_] = 3(r_ (49)

where (r_ will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A-1 8M r = 1 (50)

[ J2`11 kl= 2`13

A = a2vFF r = 2`22 2"23

symmetric 2`33

(51)

8M = (SB. T, 8B. R, 8Tr)

The elements of the A matrix are:

2f- 1 [aB.T_ z 1 (aB.Ty

(o .rl l
+ 4c3\--_-1 j

2`12
F1 (0B.T_(0B.R_ 1 (0B.T_

'g L_\--_-_ / \-g7/+ c3 cos2% \ _o, /

x (aB'"_+ (aB'T_ ('B'"_l
\--_[-I 4c_\ ac3/ \-T6T/j

2`13

r 1 [aB.T\/aTr\
{72 -- -- --

pB .T_/ oTAI
+ 4c_\-TC/kTe-:/]

, 4
C3 cos __s \ ao._ / \ aO,_/

2`'2'2
2F 1 /'OB.R_ 2 1 (aB.R_ 2
Lc_k a¢_) +C3¢os_,_\ ao_/

+ 4c_\-_-/ j

2r 1 ['aB-R_(aT_'_X_3=_,,, _ _ +Lc3\ _ ) \a_,j

+ 3\ ac3/\ac3lJ

1 (_B.R_(_T,_

X,_=a z -- -- + +4C3
• Lc3\a%,J c_ cos_% \ aoj \ ac3/ J

(52)

The quantities in the A matxix can be interpreted as
standard deviations (sigmas) and correlation coefficients

(rhos) according to

,,_ = (2`.)_

"R = (2`=_)_

2`J.2
p_r - (2`. 2`22)_

2`13
PTF= (2`112`33)½

2`_-3

Pal' -- (2`z_X33)_

Then the A matrix becomes

i

(53)

symmetric

PTF °'F @T

PRr aR (re (54)

It is often of interest when describing only miss com-

ponents to consider

_ = (,,_ + ,ff,)_ (55)

and to diagonalize the upper 2 × 2 portion of the A (the

miss component elements) to get

A* = LAL r =

a_ 0 P_3(r_ a3

a._ PZ3 0"2 0"3

symmetric a_

(56)

where the matrix L is given by
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L

cos 0 sin O 0

--sin 0 cos/9 0

0 0 1

(57)

The angle O is positive when turned counterclockwise

from the T axis, and has been chosen such that aa _ a2.

This is accomplished by

1 tan_a [" 2pRT "1 (58)

where 0 is in first quadrant if pRT is positive and 0 is in

second quadrant if pRT is negative. Notice that _r3--- aF.

The two-dimensional error ellipse described by _rl, _,

and O is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

f
"- B'Tv

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Kennedy using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, VhL. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The X3 axis is along VhL; the X1 axis is in the direction of

a positive differential change in asymptote declination
• ,_; and the Xz axis completes the system.

NORTH POLE

Xi

k.j_ x2 I
\\ I

s I
I

I
@ \\\\.,_

VERNALEOUmOXq"

v

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector VhL

Let X represent the vector of velocity errors in the X_

system just described; X -- (_J(1, _X.,, _)r, where T indi-

cates the transpose. The average of any function of X,

[ (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written Ef (X) or as f (X). When X has a Gaussian

(normal) probability density function, the distribution

can be described completely by specifying EX and

E [(X- _)(X- _)r], tile mean and covariance of X,

respectively.

When all parameters influencing our knowledge of
have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

symbol A_, for Covar X, is introduced.

ai=CovariK= E (X-X) (X-IK) T (59)
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Note that

° ° ° °

A_ = 8:(28:(1 8i¢28)i_ 8_:(3 (60)

is a 3 X 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how A_ has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance h_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than I

revolution is current practice.

4. Declination of Vhz,, dPs ........... Depends on target position at

arrival date and injection

energy, C3.

5. Magnitude of VhL --_ V_L z (C3)'h

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe bow the uncertainty
in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

1. Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate/_, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies
station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time TF and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5% it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSIF

stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed
to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be
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most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a
particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (M1 cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system
defined previously.) The matrix U1, which maps X to the

desired M1, is then determined.

(61)

The covariance of M1 is given by

Covar [M_] = M,M'f= U_A/_U_= AM, (62)

The determination of U_ for

follows the lines of Section IID.

K-matrix is given, where

the coordinates chosen

It is presumed that the

K _--

m a

_B'T _B'T _B-T

aB.R _B-R _B.R

_s DOs _C_

_T____£ _T r OT v

_s aOs _C3
m

(45)

By postmultiplying K by

A

1

VhL

0
E

0

-1

VhL COS q5 s

0

0

2VhL

m

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the
T-R-S coordinates used for M_. This transformation B

is simply

L ]1 0 0

B= 0 1 0

0 0 -Vhp

(64)

since 8S = -VhpSTL. Thus our U, matrix is given by

U_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is

applied. Since all of the coordinates of M_ have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

_M 1A_, 8M_r = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM, in an
alternate form:

,r 1a_, PRTffT0.R PT_0.T0.8

AM,---- IPRT0.R0. T 0 .2 pRg_R0.S (67)

LpTSffSO" r pRS0.,S,_R _r_ 3

It can be seen that AM, is completely described by 0.r, 0.R,

0.s, pTS, pRS, pTR, because of its symmetry.
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IIh EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC
CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RCGL GP ZAL ZAP ETSZAE ETEZAC ETCCLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, tlL= IRL I

LAL,/3L

LOL, XL

VL, VL= I VLI

GAL, FL

AZL, EL

HCA, "I"

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours

of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

sin I"L RL " VL rr L rr-- _ --___FL_-
RL VL 2 2

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-
ular to the radius vector Re, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL •W _

cos EL - VL cos FL 0 --_ _L -- 2rr

(RL X VL)" _
sin EL =

IRLx VLI

where y1 = (K' - R_ sin ilL) sec ilL,

where the superscript 1 denotes a unit
vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V_ =

Line 2

RP, Rp =

LAP,/3p

LOP, hp

AZP, Xp

TAL, vL

TAP, v,

RCA, Rca

APO, RA

V2, V2 =

Line 3

RC, Rc

V1

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

Vp

V2

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target
planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same

as FL except that Rp and Vp are sub-

stituted for RL and VL.

the azimuth angle of the probe at 0

hours of the arrival date, defined the

same as XL except that Rp and Vp are
substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may

not transit aphelion.

the heliocentric speed of the target
planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target
planets at 0 hours of the arrival date.

GL, eL the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

W 1 • VhL 7r rr

sin YL = VhL 2 "/L J --2

where Wx is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, 7v the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 * Vhp 71" 71"

sin YP V_rhp 2 -- Yp _-__-g

where W2 is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If 7p is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, _L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the

probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

cos _L -- VhL "R_ 0 --_ _L _
VhL

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the
aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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S

CENTER OF l {;8 N

TARGET __ B

_s- " _""J

T

R

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector Ns (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

._8 is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body
line N_. Thus

cos_, = S'Nn -
Vhp • N B

Vhp
O_B_Tr

since

Wh_
S-

V_ v

The angle _B is the supplement of the angle between the T

direction and the projection of N8 on the R - T plane,
defined by

-R • N B

sin 7/_ - sin _B 0 _ _B /" 27r

-T • N8

cos78- sin_u

These quantities are computed for three celestial bodies:

the Sun (_s and _s), the Earth (_s and _g), and the star

Canopus (_e and _c). Thus,

ZAP, _s (or _p) the Sun-target-probe angle. Actually,

this angle should be symbolized ZAS,

but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, 7/s

ZAC, _c

ETC, _/c

CLP, ap

the target. If _ < _r/2, the probe

approaches from the target planet's

dark side. If go > _r/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

cos%= -R_.Sp, -7r-/%_-_ rr

sin ap = - Spr * (W 2 X ap)

where Spr iS the projection of S on the

target's orbital plane given by

Spr

s- w_ (s. w_)

Is - w <s.w )l

Recall that W2 is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. 11.

W 2

¢

CENTER OF / S

TAR G E T _._....__ _

•u / .p "-i
SUN / -v "-.J

b,
-Rtp

-W2x R_

Fig. 11. Definition of ap and 'y_
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent traiectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Kennedy ). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

4"1 the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

4,2 the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t 2 the time of final burn.

kl the inverse parking orbital rate, equal to 1/ci,,..

vl the true anomaly in the hyperbolic orbit at

injection.

epL the longitude of the launch site.

_ the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

4"1 = 17 deg

tl = 500 sec

• 2 = 8deg

t2 = 100 sec

k4 = 14.689 sec/deg

vl = 3.7deg

Rp = 6560 km

_L = 28.317deg

OL = 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INiJ ,/NITN G_ _-FINAcoASTING _. L BURNING

_LAUNCHER_ _ _// _(_2

Fig. 12. Ascent trajectory profile

np the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

The print array for the PLANETOCENTRIC CONIC

group is:

C3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RTASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, C3

VHL,_L

DLA, q_

RAL, ®s

RAD, R = IRI

WEE,V -- IVl

PTH, 1_

RAP, Osp

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec 2 and

defined by C3 = V2_L.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined
by

sinF-- V-R _ rr jp._-
VR 2 --" -- 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for Csp.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, EL

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tL1

INJ LAT, q,

INJ LONG, 0

INJ RT ASC, o

INJ AZMTH, x

INJ TIME, TI

PO CST TIM, tc

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion ,I,).

the injection longitude, measured

positive east of Greenwich, 0
0 _2_r.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied

to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking
orbit, in sec.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,
0 _ 02 _27r.

The quantities T/, R, q,, ®, V, P, Y form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefficients relating variations in
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injection energy C3, declination _s, and right ascension

os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B'T, B'R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line 1

_B.T
TDE,

?B-T
TRA,

_Os

_B'T
TC3,

_C_

_B
BAU,

_au

the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote Cs, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote Os, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec z.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B.R
RDE,

_B-R
RRA,

_Os

the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B.R
RC3,

_C3

Line 3

_T__._£FDE,
_q's

_T__.Zr
FRA,

_Os

BSP, AB,p

Line 4

_B
BDE, --

_cps

_B
BRA,

OOs

_B
BC3,

_C3

FSP, ATes p

escape asymptote Os, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec 2.

the partial derivative of the flight time

TF, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time TF,

with respect to the declination of the

launch escape asymptote cI,s, in days/deg.

the partial derivative of flight time TF,

with respect to the right ascension of the

launch escape asymptote os, in days/deg.

the partial derivative of flight time TF,

with respect to the injection energy C3,

in days/km2/sec 2.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote cI,s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote ®s, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec z.

the flight time error (in sec) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

av equal to 0.1 m/see (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

_ng the time the spacecraft is essentially traveling radially

outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,
S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SC1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, gr

SGR, crR

SG3, _:,

the standard deviation of position errors
along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,
in sec.

RRF, pR_

RTF, pry

the linear correlation coefficient relating
position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-
time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-
time errors (dimensionless).

Line 3

SGB, _B the square root of the sum of the squares of
_R and _r.

R23, pz3

R13, p_3

the linear correlation coefficient of _ and

_3 (= _). The same remarks apply to this
number as to p13, except that the _r2 direc-

tion replaces the or1 direction.

the linear correlation coefficient relating

_1 and _3 (= av). This number statistically
relates position errors in the _1 direction to

flight time errors. If pl_ = 1, then a position

error in the _1 direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p13 is dimensionless.

Line 4

SG1, _1

SG2, _r2

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.
8), in kin.

the angle between the T axis and the direc-

tion of the _1 axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group
is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this
group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M1 by the

method described in Section IIE (Eq. 67):

SR_ (7 R

SS_ 0- 2

the standard deviation of errors in the

coordinate B • T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in km.
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Line 2

CRT, pRr

CRS, Ons

CST, 0r_

the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating
errors in B oR to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B" T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by MIA-1M r = 1.

Line 3

LSA, the largest semiaxis of the position ellip-

soid, in km. (e.... is the largest eigenvalue

of AM,, in kmZ.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (emia is the second-largest, or

middle, eigenvalue of AM,, in km2.)

SSA, V_ the smallest semiaxis of the position ellip-

soid, in km. (E,_i, is the smallest eigenvalue

of AM1, in km2.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the maior semiaxis of the target error

ellipsoid proiected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _ 180 deg).

The A_ matrix used in generating the results for this

report is

100 × 10 lO 0
A_ = 0 9 × 10 lo

0 0
o ) ( my.09 × 10 -1° ksec/

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time TF, this can

easily be done by the relation

1
O"F = -- orS

Vhp

The correlation coefficients between T_, and B-T are

those given by CST; those between Tr and B'R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref, 9. For purposes
of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GM s = 2.959122083 × 10-4 aua/day z

2. Earth

GME --- 3.986032 × 105 kma/sec _

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 × 10 _km

Earth's Rotation Rate

0,_ = 4.1780742 × 10-3 deg/sec
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Earth-Mars Trajectories, 1964

Launch date interval: October 1 to November 8, 1964

This data presentation has been photographically reproduced (enlarged 101/2

times) from microfilm generated by computer magnetic tape.
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LAUNCH DATE QCT I 1664 FLIGHT TIME Z40.DO ARRIVAL DATE NAY ED 1965

HELIQCEHTRIC CDI41C

RL lAD.T• LAL -.0O

RP 240.49 LAP .76

RC 194.Z19 GL -14.15

PLAM(TOC(MTMIC CONIC

C3 35.907 VHL 5.992

Lk_H A_q4TH LNCH T|N[

DO.D0 21 55 1T

RO.O0 8 25 48

100.00 22 54 12

100.00 9 49 14

1_0.00 0 Itt

110.00 It I 49

DISTANCE 593.23A

LOL T.85 VL Ss.ogz GAL -9.68 AZL 92.5T HCA 197.19 SMA

LOP 205.02 Vp 20.648 GAP 10.34 A_P 8T.54 TAL 314.41 TAP

GP 13.79 ZAL 147.80 ZAP 151.82 ET$ 151.40 ZAE 16D.ZQ ETE

EARTH TO MARS

195.95 [CC .28684 INC Z.5796 Vl 29.754

151.60 RCA 159.75 AlSO 252.13 V2 EZ.8S6

44.22 ZAC 101.Z0 (TC 2Sl. O3 CLF 155.11

DLA -4.T9 RAL 154.97 RAD 6568.4 V(L 12.541PTfl 2.27 VHP

L,| TIME INJ LAT INJ LGNG |NJ fit ASC INJ AZI4TH INJ TIME

2210.03 -18.46 41.19 24.89 110.99 22 12 7

5152.18 25.44 229.92 28.00 TT._3 9 51 40

1_54.91 -20.67 81.92 84.36 112.09 23 29 57

4992.54 26.71 209.75 27.86 76.06 11 10 46

1757.44 -23.92 5.40 22.84 115.18 0 30 40

4652.T e 30.13 191.23 26.59 T3.04 12 20 21

DIFFERENTIAL CAJRECTION6 MID-COURSE ERECUTICN ACCURACY

TOE 1.9955 TRA-4.DSOT TCS .93§4 2AU .5104 8GT 4150._ m |502.8 SG3 791.2

ROE .93£S RRA-1.2553 RC3 .5439 FAU .15121 2RT .1445 RRF -.9890 RTF -.9611

FDE-3.5992 FRA T.5145 FC3-3.$996 08P 1TOT9 SG8 5|05.T R23 -.2090 R13 -.9672

ROE 2.1009 BRA 4.9166 K3 1.0820 FIND 2465 861 S190.4 I62 319.2 ?HA 17.21

• fLIGHT TIME 242.00LAUNCH DATE OCT I 1944

H[LIOCEMTRIC C_NIC Ol|T/dICE $96.T11

ItL 149.75 LAL -.00 LGL 7.05 Vt. 33.011 GAl. -9.57 AZL 91.3• HCA 198.13 IMA

6.160 DPA 15.70 RAP 186.62 ECC 1.5909

PO CST T|N INJ 2 LAT INJ 2 LONG

1SID.D -16.45 33.63

4552.2 25,42 221.83

1354.9 -17.50 14.57

4282.5 24.59 201.63

1157.4 -2Q.$S 358.10

4052.8 27.5/ 185.02

ORBIT DETERNINATIOM ACCURACY

ST 2284.4 SR 974.1 59 2168.5

CflT .9799 CRS .9904 CST .9979

LEA $264.0 MSA 174.4 SEA 25.1

(11 2440.4 [12 195.2 ALF 20.65

RP 240.19 LAP .T3 L_P tOE.DE Vff 20.631 GAP 1.1_ AZP OY.T8 TN. 314.57 TAp

R£ I_S.SSG 64. -13.13 Gild 13.40 ZAL 148.00 ZAP 151.41 [TI |SE.RZ ZAE 160.84 ETE

PLM4ETOCENTRIC C_NIC

C3 34.782 Vt4L 5.812 DLA -3.TT RN. 195.19 RAD •5•8.4 VI[L

LNCH AZNTN iNCH TIME L-I TIN[ IMJ LAT INJ LONG IMJ

SO.DO 21 2• 88 tlS3,•T -I0.03

90.00 I 34 13 SJt2.l I 24.21

tOO.D0 22 4T ST 1977.17 -tl.24

100.00 I ST 20 4144.10 29.05

110.00 23 $2 • 1TT0.21 -14,4•

110.00 11 • M 491T.11 L_.41

DIFFERENTIAL CCIIRI[CTIONI

TOE 1.907• TRA-4.$IT1 TC3 .IYlJ 2AU .51tl

RDI[ .1141 RNA-I.II14 RC5 .•SO9 FAU .SSTlO

FOE-S.I_J8 FRA 7.8494 FC)-3.2308 JM tYtll

SO( 8.0743 BMA 4.T444 1_3 1.1191FIP 2514

ARRIVAL DATE MAY 31 1965

EARTH TO MARS

195.34 ECC .28392 INC 2.3554 vl 29.754

1SE.TO RCA 159.88 APO 250.90 V2 22.866

44.57 ZAC 100.68 ETC 256.03 CLP 154.51

11.41_ PTH 2.89 VHP 6.021DPA 13.24 RAP 186.99 [CC 1.5T24

RT A•C INJ AZMTH INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

42.71 |4.TT 110.44 22 5 36 1653.9 -17.07 35.29

L_T.IT 8T.19 75.8• 9 50 29 4512.3 22.62 219.18

23,54 24.21 111.55 23 20 54 1377.2 -19.12 15.95

lOT.OI _.13 74.80 11 10 4 4244.2 23.71 199.07

• ,39 lI.T2 114.66 24 21 44 1179.2 -2D.93 551.23

IO8.TT IS.•0 71.74 12 2• 36 4017.9 26.94 190.99

N|O-¢QU2•I[ [_ECUT|_N ACCURACY (_qOIT DETERI4INATION ACCURACY

KT 4Hi.i g 15t1.T K3 031.4 ST 2207.3 Ikq 866.T 99 2209.0

RRT .HI? RRF -.NTI RIY -.9631 CRT .DTlO CRS .9899 CiT .9994

SGI SlOl.4 RI_ -.lOiO R13 -.2•11 LIA 3219.2 MIA 172.7 99A 24.6

361 5114.1 _ 311.2 ?HA 19.95 EL1 2440.4 [12 165.6 ALF _O,4S

LAUNCH DATE OCT 1 1964 FL|_HT TIN( 244.00 ARRIVAL DATE JUN E 1665

HELIOCEMTRIC CONIC

RL 149.75 LAL -.0D

RP 236.68 LAP .70

RC 166.857 ;L -12.19

PLAN[TOCENTRIC CONIC

C3 33.748 VHL 5.809

LMCH AZMTH LNCH TIME

9O.OO 91 21 58

90.00 6 41 58

100.00 22 41 59

1OO.00 10 4 ST

110.00 25 47 12

110.00 It 15 54

DISTANCE 600.207

LOL 7.85 VL 33.031 GAL -9.47 AZL 92.16 HCA lg_.O7 SMA

LOP EDs.9D VP 90.618 GAP 9.49 AZP 87.96 TAL 514.73 TAp

GF 13.06 ZAL 148.1_ ZAp 150.94 (TS 154.07 ZA( 161.40 ETE

EARTH TO MARS

194.77 ECC .28110 INC _.1576 Vl 29.754

153.80 RCA 140.02 APO 649.5Z VE 2E.DiT

45.12 ZAC 100.60 ETC 256.03 CLP 153.80

DLA °2,83 RAL 155.32 RAD 9568.3 VEL 12.455 PTH 2.25 YHp

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIM(

2255.T5 -20.55 44.11 24.66 109.93 21 59 53

5075.16 24.17 224.64 28.45 74.77 10 6 33

1997.60 -21.74 24.64 24.16 111.04 25 15 17

4808.59 25.39 204.65 28.07 75.68 11 24 46

1793.44 -24.95 7.TO 22.?S 114;16 24 17 6

4565.46 28.70 186.51 24.67 70.58 12 $2 19

5.888 DpA 12.83 RAP 186.75 ECC 1.5554

PO CST TIM INJ 2 LAT INJ 2 LONG

1655.7 -1T.65 $6.63

4475.2 21.84 216.73

1597.S -18.69 17.16

4208.5 22.91 196.73

1193.4 -21.47 .2T

3985.5 25.78 178.55

ORBIT D(TI[RM|NATION ACCURACY

ST 2287.3 SR 861.4 SS 2243.7

CRT .9760 CRS .9867 CST .998T

LSA 3313.3 MSA 172.5 SSA Z6.O

ELl 2438.3 EL2 169.5 ALF 20.32

DIFFERENTIAL C_RRECTIONS MID-CouRK [IECUTI(_I ACCURACY

TOE 1.8T90 TRA-4.5242 TC$ 1.0074 •AU .5197 SGT 41T6,2 $GR 1545.4 $G3 873.0

ROE .Tie? RDA-l.1752 RC3 .5585 FAU .16398 RRT .1_27 RRF -.0666 RTF -.9641

FDE-3.?409 FRA 8.1443 FC3-4.1983 B_P 17909 SG8 5210.T R23 -,1933 R13 -.9689

_OE 2.0417 •RA 4.6743 8C3 1.1519 FSP 2732 SGI 5195.3+S92 400.3 THA 16.75

LAUNCH DATE OCT 1 1964 FLIGHT TIN[ 246.00

H£LIOCENTRIC CONIC DISTANCE 103.T23

RL 149,75 LAL -.DO LOL 7.85 VL 33,002 iAL -9.31 AZL 91,91 _ ZOO.Of SMA

RP 239.59 LAP .68 LOP IOT.84 VP 20.60? GAP 8.97 AZP i8.14 T4L 314.89 TAp

RC 171.174 GL -11.32 GP 12.?5 ZN. 146.26 ZAP 150.42 [TS 155.24 ZA£ t61.96 [TE

PLAN[TOCENTMIC C(_IIC

C3 32.793 VML 5.727 DLA -1.94 RAt. 155.47 RA0 6568.3 V[L 12.416 PTH 2.24 VHp

LNCH AZI4TH LNCH TINE L-I TIN( INJ LAT INJ LONG |HJ RT AS_ INJ AZMTH

gO.DO 21 15 59 22?3.94 -21.01 45.41 24.54 109.43

90.00 9 49 ? 5040.49 23.53 222.50 25.76 ?3.PT

100.00 22 36 25 2019.47 -22.20 25.88 24.08 110.55

100.00 10 11 22 4775.19 24.74 202.3• 25.3• 72.66

110.00 23 42 35 1909.34 -25.39 8.?2 22.96 113.70

110.00 11 21 41 4555.09 27.99 184.43 24.11 69.55

DIFFERENTIAL CGMRECTION6 MID-C_JRK EXECUTI_4 ACCURACY

TOE 1.8515 TRA-4.4598 TC3 1.0421 •AU .5202 SGT 46T0.1 IGR 1333.6 SG3 916.2

ROE .7994 RRA-t.1433 RC3 .3979 FAU .1898g RRT .9_11 RRF -._32 RTF -.9951

FDE-3.6202 FRA 8.4A45 FC3-4.4129 |DP 17893 _ 5208.9 R23 -.1851 R13 -.9697

ROE 2.0119 BRA 4.6031BC3 1.1964 F_P 28?1 S_1 5155.4 IS2 402.4 ?HA 19.61

ARRIVAL DATE JUN 4 1965

EARTH TO MARS

194.23 ECC .27831 INC 1.9772 V1 29.754

154.90 RCA 140.16 APO 248.$0 V2 22.928

45.88 ZAC 100.35 ETC 256.02 CLP 153.08

5.756 DpA 12.47 RAP 186.81 [CC 1.5397

INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

21 53 59 1675.9 -18.17 3?.88

10 15 8 4440.5 21.08 214.44

25 10 1 1416.5 -19.20 16.39

11 30 57 4175.2 22.19 194.56

24 12 44 1209.3 -91.96 1.24

12 37 56 3955.1 24.93 176.58

ORD|T DETERN|NATION ACCURACY

ST 2266.1SR 658.? $S 2283.3

CRT .9771 CRS .9848 CST .9990

LSA 5339.6 MSA 179.3 SEA 27.Z

EL1 2436.0 EL2 171.5 ALF 20.26



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 1 1964 FLIGHT TiME 248.00 ARR|VAL DATE JUN 6 19&5

HELIOCENTRIC CONIC O| STANCE 607.258 EARTH TO HARD

RL 149.75 LAL -.DO LOL 7.89 VL 32.979 SAL -9.26 AZL 11.81 HCA 100.95 SNA 193.72 ECC .27578 INC 1.8122 VI 29.754

RP 239.2& LAp .iS LOP 206.79 VP 20.598 GAP 8.53 AZP 86.31 TAL 31S.Os TAp 156.00 RCA 140.29 APO 247.14 V2 22.959

RC 173.485 GL -10.50 GP 12.48 ZAL 149.35 ZAP 149.15 ETS 156.34 ZA( 162.52 ETE 46.87 ZAC 100.12 ETC 256.02 CLP 152.33

PLAMETOCENTRIC CONIC

C$ 31.90S VHL 5.&49 DLA -1.12 RAL 1iS.SO RAD 6568.3 VEL |2.38t PTH Z.23 VHP 5.632 DPA 12.14 RAP 188.87 ECC 1.5251

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ;NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM |NJ 2 LAT lNJ 2 LONG

90.00 21 10 21 2294.T0 *11.43 46.12 24.49 108.97 21 46 36 1694.7 -18.64 39.05

gO.D0 8 55 46 5007.92 ZE.89 220.12 25.12 72.66 10 19 14 4407.9 20.33 212.39

100.00 ZE 31 11 2033.98 -22.61 27.00 23.97 110.09 23 S S 1434.0 -19.67 19.44

lO0.OO 10 17 38 4749.97 24.09 200.29 24.70 71.74 11 36 42 4143.9 21.36 192.55

110.00 23 36 14 1824.09 -25,79 9.68 22.$9 113.26 24 8 38 1224.1 -22.41 2.15

110.DO 11 27 4 4529.53 2?.30 162.S0 23.41 t8.58 12 42 31 3929.S 24.14 174.76

DIFFERENTIAL CQRR(CTION$ RIO-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.8351 TNA-4.SiOs TC3 |.0999 8AU .5265 _T 4873.1STRt IDES.6 SG3 961.0 ST 2289.9 SR 858.6 SS 2325.1

ROE .TTT4 RRA-1.1144 RC3 .SYDO FAU .ITS4t ART .981088F -.9639 RTF -.9668 CRT .9769 CRS .9829 CST .9994

FDE-3.9OiT FRA R.7468 FCS-4.7969 88P ITS95 SG8 5201.9 823 -.I751 813 -.9711 LSA 3369.9 MSA 172.5 SSA 28.3

ROE 1.9929 iRA 4.5800 BC$ 1.2542 FiP 3004 SGI 5166.4 SG2 400.5 THA 16.54 EL1 2439.5 EL2 172.3 ALF 20.22

LAUNCH DATE OCT 1 1964 FL|GHT TIME 250.00 ARRIVAL DATE JUN 8 1985

HELIOCENTRIC C(_IIC

RL 149.75 LAL -.00 _ T.iS VL $2.948 GAL

NP 230.95 LAP .S2 La e 209.T4 _p E0.$92 GAP

D|STANCE i10,008 EARTH TO MARS

-9.|$ AZL 91.86 HCA 201.90 SMA 193.22 ECC .2732T XNC 1.6602 Vl 29.754

8.09 AZP 88,49 TAL 315.2| TAP 157.10 RCA 140.42 AI_) 246.03 V2 22.991

NC 1T5.790 GL -9.75 GP

PLKN[TOCENT|t|C CONIC

C3 31.063 VHL S.ST! DLA

12.24 ZAL 148.41 tAP 149.24 ET9 157.39 ZAE 163.09 ST[

-.34 RAL tSS.?t RAO 8548.2 V[_ 12.347 PTH 2.23 VHP

49.09 ZAC 99.92 ETC 256.02 CLP 151.55

LNCH AZMTH LNCH TINE L-I TIN( INJ LAT

90.00 El $ 3 2312.22 -81.81

90.00 9 t O 4977.2§ 22.29

100.00 22 2Q 14 2050.35 -L_.99

100.00 10 23 30 47t4.39 25.44

110.00 ZS 34 7 1837.9R -29.15

110.00 11 52 G 441H).81 28.12

DIFFERENTIAL C._RRECTION$

TOE i.SOOt TRA-4.3195 TCI 1.1153 |AU .5254

RDE .7489 811A-1.0914 RC5 .§892 FAU ,|92T9

FDE-3.99£O IrRA 9.0715 FC5-§.0912 Blip 17714

BIDE 1.9574 ONA 4.4550 2Cl 1.259i F_P 3199

5.510 OPA 11.85 RAP 186.92 ECC 1.5115

INJ I._NG INJ RT ASC INJ AZi4TH |NJ TIM( PO CST TIN INJ 2 LAT |NJ 2 LONG

47.79 24,31 106.52 21 43 35 1712.2 -19.06 40.15

218.08 24,$2 72.03 10 24 57 4377.2 19.60 210.43

28.08 23.87 109.95 23 0 25 1450.3 -EO.1D 20.46

198.33 24.09 70.90 11 42 4 4114.4 20.62 )90.67

10.58 12.St 112.84 24 4 45 1237.9 -22.83 3.00

180.71 L_.TT 87.71 12 47 6 3890.6 23.36 173.06

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4969.J IW41 1521.0 SG3 1007.5 ST 2279.9 SR 058.8 SS 23S5.0

flRT ,9004 _ 0.9825 RTF -.9673 CRT .9756 CNS .9809 CST .9995

V_ 3194.4 823 *.1997 815 -.9715 LSA 3590.6 NSA 179.8 SSA 29.0

SGI 3178.5 _ 406.2 THA 16.49 ELI 2429.7 EL2 176.8 ALF 20.29

LAUNCH DATE OCT 1 1994 FLIGHT TIME 252.00

HELIOCEHTRIC CONIC DISTANCE 614.375

RL 149.75 LAL -.00 LOt. 7.85 YL 32.923 GAL -3.07 AZL 91.$2 HCA 202.85 SMA

RP E3S.S3 LAp .59 LO_ 210.69 VP 2O.SSS GAP T.S5 AZP 66.60 TkL 315.36 TAP

RC 1TS.OSQ GL -9.01 GP 12.02 ZAL 148.45 tAP 148.58 (TS 158.32 ZAE IS3.SS ETE

FLANETOCENTRIC CONIC

C3 30.314 VHL 5.506 DLA .40 RAL 155.82 RAD 9568.2 VEL 12.311 PTH 2.22 VHP

LNCH AZHTH LtiCH" TIME L-1 TIME INJ LAT

90.00 21 D 2 2328.67 -22.11

90.00 9 7 51 4948.23 21.64

100.00 22 21 33 2095.70 -23.54

100.00 10 29 O 4989.43 22.81

110.00 23 30 19 li50.TT -26.49

110.00 11 36 50 4474.15 25.95

DIFFERENTIAL CCIIRECTIONs

TOE 1.71T2 TRA-4.2944 TC3 !.1570 BAU .5211

ROE .7918 RRA-l.OT13 RC3 .6004 FAU .19949

FDE-4.OiD5 FRA 9.4054 FC3-5.4105 8SiP 17775

BOE 1.9844 iRA 4.3872 9CS 1.2858 FSP 3332

ARRIVAL DATE JUN 10 1965

EARTH TO MARS

192.76 ECC .27085 XNC 1.5201 Vl 29.T$4

ISS.21 RCA 140.$5 APO 244.$6 V2 23.024

49.56 ZAC 99.74 (TC 236.02 CLP 150.75

S.391 DPA 11.$9 RAP 186.96 ECC 1.4989

IN/ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

48.64 24.20 108.09 21 38 50 1728.7 -19.49 41.19

211.19 23.9S 71.28 10 30 19 4346.2 18.88 208.60

29.07 25.77 109.23 22 SS 59 1465.7 -20.50 21.43

199.S0 23.52 70.14 11 47 7 4086.4 19.89 188.92

11.45 22.49 112.44 24 l 4 1250.8 -23.22 3.81

IT9.05 22.t6 66.92 12 51 24 3874.1 22.60 171.47

MIO-COURld[ EvlrCUTION ACCURACY ORBIT DETERMINATIOtt ACCURACY

SGT 4894.9 _ 1519.5 SG3 1095.8 ST 2268.8 SR 860.7 $3 2406.0

RRT .9593 RRF -.2612 RTF -.9679 CRT .9745 CRS .9789 CST .9996

$112.7 fl23 -.1639 813 -.9720 LSA 3412.2 HSA 161.4 SSA 29.7

$91 Slit.3 SG2 411.? THA 16.50 EL1 2419.8 (L2 181._ ALF 20.41

LAUNCH DATE OCT 1 1964 FLIGHT TIRE 254.00 ARRIVAL DATE _UN 12 1965

HELIOCENTRIC C._NIC DISTANCE 917.958 EARTH TO MARS

RL 149.T5 LAL -.DO LOL T.8S VlL. 32.299 GAL -8.97 AZL 91.39 HCA 203.90 Sl4A 192.31ECC .26853 INC 1.3899 vl 29.754

RP 238.31 LAP .56 LOP 211.64 VlP 20.584 GAP 7.22 AZP 86.73 TAL 31_.51 TAp 159.31 RC4 140.67 APO 243.95 V2 23.056

RC 180.3T3 GL -8.55 GP 11.93 ZAL |48.43 tAP 147.89 [T$ 139.23 ZN[ 164.22 ETE 51.30 ZAC 99.58 [TC 256.02 CLP 149.93

PLAN(TOCD4TRIC C.ONIC

C3 29.598 VHL 5.440 DLA t.08 RAL 1§3,91 RAiD 9598.2 V[L 12.227 PTH 2.21VHp 5.279 DpA 11.36 RAP 187.00 ECC 1.4871

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT !NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 20 SS 15 2344.19 -22.42 49._ 24.09 107.18 21 34 19 1744.2 -19.86 42.18

90.00 9 13 El 4920.99 21.03 E|4.41 23.44 70.58 10 35 22 4320.? 18.i9 206.88

100.00 22 17 6 2080.18 -25.96 30.03 25.9T 100.82 22 51 49 1480.2 -20.8T 22.34

100.00 10 34 12 4958.99 22.18 194.78 22.99 69.43 11 51 51 4059.9 19.19 187.26

110.00 23 29 30 1862.93 -26.01 12.24 2_,3T 1t2.05 23 $7 33 1262.9 -23.57 4.57

110.00 11 41 ls 4448.94 25.29 177.43 21.90 68.20 12 55 26 3849.9 21.86 169.99

DIFFERENTIAL CORRECTIONS MID-¢OUR21[ EX[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7345 TRA-4.1995 TC5 t.1394 BAU .S|i9 SiT 4937.1 _ 1521.0 SG3 1106.1 ST 2255.8 SR 864.1 SS 2448.4

ROE .TSST RRA-I.OS43 RC3 .6151FAU .19649 RRT _1921 _ -.9T99 RTF -.9684 CRT .9733 CRS .9769 CST .9997

FDE-4.1750 FRA 9.7481 FC3-5.7479 B_P 17796 SG8 51tl.2 fl23 -.1383 RI3 -.9725 LSA 3434.2 MSA 186.5 SSA 30.1

ROE 1.8924 iRA 4.3172 BC3 1,3115 FSP 3SOl 3G1 §142,5 SC_ 417.8 THA 16.56 EL1 2408.5 EL2 185.2 ALF 20.58



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH OATE OCT 1 1944 FLIGHT TIM( 256.00 ARRIVAL DATE JUN 14 1945

HELIOCENTRIC CONIC DISTANCE S21.$57

RL 145.T5 LAL -.00 LOt. 7.85 YL 32.875 GAL -8.89 AZL 91.ZT HCA 204.75 SMA

RP 23T.95 LAP .53 LQ4 D 212.40 VP 20.584 GAP S.8D AZP 88.85 TAL 315.66 TAp

RC 15R.S$1 GL -7.66 GP 11.65 ZAL 146.42 ZAP 147.15 [TS 160.09 ZA[ 164.77 ETE

PLANETOCENTRIC CONIC

C3 25.923 VHL 5.378 DLA 1.75 RAL 155.99 RAD 6568.2 ¥EL 12.260 PTH Z.Zl VHP

LNCH AZMTH LNCM TIM( L-I TIM( INJ LAT

90.00 20 50 41 2356.89 -22.79

90.00 6 18 35 4884.47 20.42

100.00 22 12 50 2093.89 -Z3.96

100.00 10 39 6 4834.71 21.57

110.00 23 22 ST 1674.44 -2T.10

110.00 11 45 29 4428.92 24.65

DIFFERENTIAL _RECTIONS

TOE 1.7021 TRA-4.1187 TC3 1.1802 BAU .516T

ROE .7529 RRA-I.0401 RC3 .6284 FAU .203T0

FOE-4.2780 FRAlO.1042 FC3-G.0972 BSP 17777

ROE 1.8612 BRA 4.2451 BC3 1.3361 FSIB 3681

EARTH TO MARS

191.88 ECC .26629 INC 1.2692 Vl 29.754

160.41 RCA 140.78 APO 242.66 V2 23.069

53.54 ZAC 99.44 ETC 256.02 CLP 149.08

5.162 OPA 11.16 RAp 157.02 ECC 1.4760

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG

50.84 23.90 107.28 21 30 0 1758.9 -20.21 43.11

211.72 22.96 68.95 10 40 9 4294.5 17.51 205.26

50.94 23.57 108.43 22 47 44 1493.9 -21.22 23.21

193.15 22.49 68.79 11 56 21 4034.7 18.50 185.71

13.01 22.30 111.66 23 54 11 1274.4 -25.91 5.29

175.97 11.06 65.53 12 59 16 3826.9 21.14 168.58

M|O-COURSE EXECUTI(_I ACCURACy ORBIT OETERMINATION ACCURACY

SGT 4913.7 $GR 1525.2 SG3 1158.2 ST 2240.9 SR 868.6 SS 2491.0

RRT .9571 _ -.9706 RTF -.9689 CRT .9726 CRS .9746 CST .6R98

5144.8 RE3 -.1528 R13 -.9730 LSA 3455.6 NSA 191.9 SSA 30.5

SG1 511T.5 _62 423.5 THA 16.66 ELI 2395.9 EL2 159.0 ALF 20.?9

LAUNCM OAT( OCT 1 19114 FL|6HT TIN( tSt.O0 ARRIVAL DATE JUN 16 1985

N(LIOCENTRIC C_)NIC

ML 149.75 LAL -.00 LOL T.R3 VL

RP 237.65 LAP .50 LOP 213.58 Vff

OISTANCE 615.172 EARTH

82.858 GAL -8.80 AZL 91.16 HCA t05.71 SlAA 191.47 ECC .26414 INC

20.588 GAP 6.38 AZP 88.98 TAL $15.80 TAp 161.51 RCA 140.90 APO

TO MARS

1.1562 Vl 29.754

242.05 V2 23.123

RC 184.919 GL -T.O8 GP 11.50 ZAL 148.39 tAP 144.39 ET$

PLAN(TOCENTRIC CONIC

C3 20.292 VHI. 5.81R OLA 2.88 RAL 158.07 flA0 6568.1 VEL

LNCH AZMTH LNCH TINE L-I TIN( INJ LAY INJ i_NG INJ

60.00 EO 46 16 t3Tt.6? -tt.0T

JO.O0 9 23 32 4R_.4T 1Q.88

100.00 8e 8 45 EIO0._8 -24.24

100.00 10 43 4T 6610.65 tO.IT

110.00 RS 19 38 1865.37 -iT.ST

110.00 11 48 29 4404.97 24,03

DIFFERENTIAL C_RRECTION6

TOE 1.6714 TRA-4.0411 TC3 1.E013 BAt/ .5151

RDE .7508 RRA-l.01111 RC3 .$414 FAU .51141

FOI[-4.STR8 FRAIO.4QI4 FC_'I.4GR3 09P 1Tilt

ROE 1.6385 BRA 4.1697 BC3 1.3618 FIP 3059

160.89 ZN[ 165.3E ETE 55.70 ZAC 99.30 ETC 256.02 CLP 145.20

11.134 PTH t.tO VHp 5.053 DPA 10.99 RAP 187.02 ECC 1.4656

RT A_ INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

51.77 E3.87 106.89 21 25 51 tTTt.9 -20.54 44.O1

tit. It Et.30 69.36 10 44 42 4269.5 16.85 203.72

31.81 t3.4? 108.06 tE 43 52 1506.9 -21.54 24.05

191.1_ LD2.03 88.E0 12 0 3T 4010.6 17.83 104.24

13.74 _1.tt 111.33 23 50 58 1285.4 -2A.22 5.99

174.57 tO.SI 84.Rt 13 2 54 3805.0 20.44 157.26

MIO-COURI_ EXI[CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4804.t M 1531.3 SI;3 1251.6 ST 2225.2 SIR 874.7 SS 2536.1

RflT .9581 I_ -.STy3 RTF -.9695 CRT .9716 CRS .9750 CST .9996

5118.9 fl_ -.5471 R13 -.8735 L3A 3479.7 M$A 197.6 _SA $0.7

8G1 5100.R 6Gt 4_II.4 THA 16.02 ELI 2363.1 EL2 122.5 ALF 21.05

LAUNCH DATE OCT I 1964 FLI;HT TIM( 260.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC DISTANCE 626.803 EARTH TO MARS

RL 146.75 LAL -.00 LOL T.85 VL 32.831 GAL -6.T2 AZL 91.05 HCA 205.ST SNA 191.06 ECC .26208 INC 1.05|D Vl 29.754

RP 23T.31 LAp .4T LOP 214.52 VP 20.590 GAP 3.96 AZP 89.06 TAL 315.94 TAp 162.62 RCA 141.01 APO 141.15 V2 23.157

RC IST.1?S _L -G.4S 6P |1.37 ZAL 146.35 ZAP 145.50 ET6 161.66 ZAE 165.65 ETE 58.42 ZAC 99.15 ETC 254.02 CLP 147.29

PLANETOCENTNZC CONIC

C3 2T.666 VHL 5.263 OLA 2.66 RAL 156.13 MAD 6568.1 VEL 12.210 PTH 2.19 VHP 4.948 DPA 10.84 RAP 187.01 ECC 1.4558

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 20 42 6 2366.22 -23.33 52.86 23.T6 106.52 21 21 53 _786.2 -20.84 44.$7

90.00 9 26 16 4645.54 19.25 209.61 22.07 68.62 10 49 2 4245.5 16.20 202.26

100.00 22 4 50 2119.37 -24.50 32.84 23.3T 107.69 22 40 10 1519.4 -21.$4 24.64

100.00 10 46 13 458T.63 20.36 190.16 21.59 67.65 12 4 41 3967.G 17.17 182.84

110.00 23 16 16 1695.79 -2T.63 14.44 21.15 110.96 23 47 52 1295.8 -24.52 6.65

110.00 11 53 17 4363.9T 23.41 IT3.E5 E0.14 64.35 15 G 21 3784.0 19.77 166.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6569 TRA-3.9469 TC5 1.2447 8AU .521T SGT 4845.8 8GR 1542.5 $63 1269.3 ST 2218.4 SR 883.4 SS 2556.2

ROE .T518 RRA-I.0160 RC3 .6603 FAU .22021 RRT .9568 RRF -.9761RTF °.9709 CRT .9T24 CRS .9714 CST .9995

F0(-4.5044 FRA10.8261 FC3-6.6630 OSP 17177 _ 5085.5 R23 -.13T0 R13 -.9748 LSA 3514.0 MSA 201.S SSA 30.5

60E 1.$194 BflA 4.0755 0C3 1.4090 FSP 4009 SG1 5067.4 SGt 428.8 THA 17.06 EL1 2380.1EL2 192.0 ALF 21.31

LAUNCH OATS OCT I 1964 FLIGHT TIME tSE.O0 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC C(:JlIC

RL 149.75 LAL -.00 LOL 7.85 Vl. 32.811 GAL

RP 236.96 LAP .44 LOP 215.48 VID |K).586 SAP 3.55 AZP 88.56 TM. _18.08 TAp 165.71 RCA 141.11 APO

RC 159.421 GL -5.94 GP 11.24 zAL 148.30 tAP 144.74 ET$ 165.38 ZAE 166.35 EYE 61.51 ZAC 99.07 ETC

PLAN(TOCFJ4TRIC C0141C

C3 2T.145 VHL 5.210 OLA 3.55 RAt. 15t.t0 RAO 6568.1 VEL lt.18T PTH E.IR VHp 4.642 DPA 10.72 RAp

DISTANCE 831.442

-8.64 AZL NO.IS HCA- t07.64 944A 190.T1 ECC .26010 IN(;

EARTH TO NARS

186.99 ECC 1.4467

LNCM AZMTH LNCH TIN( L-I TIN( INJ LAT

90.00 20 36 5 2399.01 -23.57

90.00 9 32 46 4828.68 18.68

100.00 22 1 5 2131.29 -24.T4

100.00 10 52 _ 4565.63 16.81

110.00 23 13 8 t905.78 -2T.87

110.00 11 56 55 4363.91 22.82

DIFFERENTIAL CQRRECTION6

TOE 1.6039 TRA-3.6601 TC3 I.Et66 8Au .5084

RDE .7490 RRA-I,0115 RC3 .6TAt FAU .t1743

FOE-4.5666 FRAIl.2433 FC3-7.£356 B6P 17548

BOE 1.7702 6RA 4.0175 6C5 1.4010 FSP 4153

INJ _ INJ RT ASC INJ AZNTH INJ TIN( leo CST TIN INJ 2 LAT INJ 2 LONG

53.51 13.67 108.16 21 18 4 1799.0 -21.13 45.69

208.57 tl.GT 86.33 10 _3 10 4222.7 15.57 200.8?

33.44 13.18 107.34 22 36 36 1531.3 -22.13 25.S1

188.78 11.19 67.14 11 8 34 8965.6 16.54 151.51

15.11 81.08 110.65 23 44 54 1305.0 -24.60 ?.29

1T2.00 19.71 83.83 13 9 39 3?63.9 16.11 154.$2

NI0-COUR8£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4308o7 _ 1558.3 SG3 131T,7 ST 2182.8 _ 889.2 SS 2626.4

RRT .3544 RRF -.6750 RTI r *.9702 CRT .9704 CRS .9693 CST .SDSS

3081,4 Rt3 -.5375 R|3 -.9?44 LSA 3522.6 MSA 210.6 SSA 31.0

_1 5051,8 861 443.0 THA 17.28 EL1 2348.5 EL2 199.8 ALF 21,73

.9520 vl 29.754

240.32 V2 23.191

256.02 CLP 146.36



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)
i i

LAUNCH 047( OCT 1 1964

HELIOCENTRIC CONIC

RL 149.75 LAL -.DO

RP 836.64 LAP ,41

RC 161.655 6L -5.41

PLANETOCENTRIC CONIC

C$ ES.SRO VHL S.169

LNCH AZNTH LNCH TIME

60.00 20 34 12

90.00 9 37 8

100.O0 Zl 57 28

|00.00 10 SS 34

110.00 23 10 T

110.O0 12 0 24

FLIGHT TIM( 264.00 ARRIVAL DATE JUN Z2 19SS

DISTANCE 636,098 EARTH TO MARS

LOt. 7.86 VL 36.791GAL -6.56 AZL 90.66 HCA |D6.60 SMA 190.36 ECC .258211NC .85R0 vl 29.7S4

LOP 216.46 vp 20.S04 GAP S.tS AZP 69.25 TAL 316.21 TAp 164.61RCA 141.21APO 239.51 vZ 23.226

GP 11.14 ZAL 148.24 ZAP 143.86 ET8 163.08 ZA[ 166.82 ETE 65.03 ZAC 98.97 ETC 256.03 CLP 145.39

DLA 4.10 RAL 158.2S RAO 6566.1VEL 12.165 pTH 2.18 VHp 4.741DPA 10.62 RAP 186.95 ECC 1.4361

L-I TIM( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZI4TH INJ TIM( PO C$T TIM INJ Z LAT |NJ 2 LONG

2411.31 -23.8| 54.34 23.37 105.80 21 14 23 1611.3 -21.41 46.49

4800.72 16.12 206.60 21.30 67.66 10 ST 9 420D.7 14.96 199.55

2142.74 -24,87 34.21 23.|9 106.99 62 33 10 1542.7 -22.41 26.3S

4544.52 16.24 187.47 20.80 66.67 12 12 18 5944.5 15.92 180.25

1915.86 -28.10 15.77 ZR.Q1 110.32 63 42 2 1315.4 -25.07 7.91

4344.67 22.23 170.81 19.31 63.34 13 12 49 5744.7 16.48 163.69

DIFFERENTIAL CGRRECTI(_I$

TOE 1.5686 TRA-3.8078 TC3 1.2364 BAU .5040

ROE .74R4 RMA-I.006S RE3 .6905 PAU .23590

FDE-4.T12D FRAIl.G515 PC3-7.6718 BSP 17456

BIDE 1.7384 BRA 3.9366 6C3 1.4162 FSP 4463

LAUNCH DATE OCT I 1964

HELIOCENTRIC CGN|C

RL 146.75 LAL -.00

RID ES6.R9 LAP .$8

RC 193.677 Ct. -4.90

PLAN[TOCENTRIC C(_NIC

C3 R6.128 _ 5.112 DLA

LNCH AZMTH LNCH TIM( L-| T|M( ZNJ LAT

60.00 20 SO 27 2423.16 -24.02

90.00 9 41 19 4779.63 17.56

100.O0 21 53 58 2153.78 -25.16

100.O0 11 O 2t) 4524.24 18.66

110.00 23 T 1R 19£4.60 -28.31

110.00 1R S 45 4326.t9 21.66

DIFFERENTIAL C_RECTION8

TOE 1.5365 TRA-3.7209 TC3 1.2439 BAU .S008

ROE .7512 RRA-l.0027 RC3 .7095 FAU .84492

FDE-4.8375 FflA12.0673 FC3-8.115| BRP 17246

BOE 1,7103 8RA 3,8554 8C3 1.4337 FliP 4666

MIO-COUR8( EXECUTION AGCURACY

$GT 4757.6 _R 1367.2 $63 1388.7

RRT .933S RRI r -.9739 RTF -.8705

SC_ 3009.1 R23 -.1334 R13 -.9747

SGI 4R66.6 SGZ 450.4 THA 17.58

ORBIT DETERMINATION ACCURACY

ST 2157.Z SR 897.8 S| 2672.7

CRT .9697 CRS .9675 CST .9998

LSA 3543.2 MSA 217.6 SSA 31.0

ELI 2327.7 EL2 203.3 ALF 22.16

FL|GHT TIME 266.00 ARRIVAL DATE JUN 24 1966

O|6TANCE 639.766 EARTH TO MARS

LOL 7.83 VL 32.772 6AL -8.49 AZt. 90.77 HCA 209.57 Si4A 190.02 ECC .25639 |NC .7714 VI 29.754

LOP 217.42 V1P 20.613 GAP 4.75 A_P 89.53 TAt. 316.34 TAP |65.91 RCA 141.30 APO 238.74 V2 23.261

GP 11.Q4 ZAL 148.17 ZAP |42.94 ET8 163.74 ZA( 167.24 ET[ 68.98 ZAC 98.87 ETC 256.03 CLP 144.40

4.63 RAL 156.31 RAO 65QR.L VI[L 12.145 PTH 2.18 VHp 4.642 DPA 10.55 RAP 186.88 ECC 1.4300

|NJ _ |NJ RT ASC |NJ _ZMTH ;NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

35.14 23.46 105.46 21 10 SD 1623.2 -21.67 47.26

203.30 20.R3 67.44 11 0 58 4179.6 14.37 198.29

34.9(, 23.11 106.63 22 29 32 1553.8 -22.66 27.07

t86.21 20.45 66.24 12 15 53 3924.2 15.32 179.04

16.40 21.95 110.01 23 39 16 1324.6 -25.32 8.50

166.66 18.64 6_.89 13 15 5t 3726.2 17.66 162.62

MID-COURSE [XECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

8GT 4700.3 8DR 1563.3 663 1451.9 ST 2131.5 SR R07.? S| 27RI.2

RRT .6330 W -.9726 RTF -.9708 CRT .9665 CRS .9658 CST .9997

4660.0 RE3 -.1285 R|3 -.9751 LSA 3566.6 MSA 224.6 SSA 30.9

SGI 4938.9 SGZ 466.6 THA 17.95 EL1 2307.6 EL2 205.7 ALF 22.62

LAUNCH DATE OCT I 1964 FLISHT TIME 268.00 ARRIVAL DATE JUN 2G lS4S

HELIOCENTRIC CONIC DISTANCE 643.449

RL 146.75 LAL -.00 LOL 7.85 VL 32.754 6AL -8.42 AZL 90.69 HCA 210.54 3MA

RP 235.94 LAP .$5 LOP 218.39 VP 20.625 GAP 4.36 AZP 89.41 TAL 315.46 TAP

RC 196.006 6L -4.41 6P 10.96 ZAL 148.10 ZAP 141.99 ETS 164.37 ZAE 167.59 ETE

PLANETOCENTRIC CONIC

C3 25.466 VHL 5.066 OLA 5.13 RAL 156.36 RAD 6566.0 YEL 12.126 PTH 2.17 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 26 50 2434.61 -24.23

SO.OO 9 45 20 4759.36 17.04

100.O0 21 50 35 2164.44 -25.39

IO0.00 11 4 16 4504.76 18.15

110.00 23 4 23 1933.51 -26.52

110.OO 12 S $8 4308.45 21.11

DIFFERENTIAL C_RRECTIONS

TOE 1.5006 TRA-3.5333 TC3 1.2467 8AU .4955

ROE .7534 RRA-l.O013 RC3 .7288 FAU .23412

FDE-4.RGS9 FMA12.S021 FC3-8.5715 8SP 17080

BIDE 1.6791 6RA 3.7587 BC3 1.4441 FSP 4691

EARTH TO MARS

189.70 ECC .25455 INC .6855 Vl 29.754

167.00 RCA 141.39 APO 238.0! V2 25.297

73.39 ZAC 98.78 ETC 256.04 CLP 143.37

4.546 OPA 10.50 RAP 186.80 ECC 1.4224

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

55.92 23.4D 105.12 21 7 25 1834.6 -21.92 48.01

204.25 20.63 67,04 11 4 39 4159.4 13.79 197.08

35.69 23.04 106.33 22 26 40 1564.4 -22.91 27.77

185.02 20.12 65.83 12 19 20 3904.8 14.74 177.89

17.02 21.90 109.70 23 36 36 1333.5 -25.57 9.08

166.60 18.60 62.47 13 18 46 3706.4 17.25 161.59

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4636.4 8GR 1601.3 863 1517.5 ST 2100.8 SR 918.1 SS 2769.5

RRT .9522 RRF -.9720 RTF -.9709 CRT .9691CflS .9642 CST .9996

SSB 4905.1 R23 -.1247 R13 -.9754 LSA 3587.7 MSA 232.0 SSA 30.8

$61 4683.1 _ 464.2 THA 18.38 EL1 2283.2 EL2 208.4 ALF 23.16

LAUNCH DATE OCT I 1964 FLIGHT TIM( 270.00 ARRIVAL DATE JUN 28 1965

HEL|OCENTRIC C_NIC DISTANCE 647.143 EARTH TO MARS

RL 149.75 LAL -.O0 LOi. 7.85 VL 32.737 6AL -8.36 AZL 90.61 HCA 211.52 SMA 189.40 ECC .25299 INC .6101 V1 29.754

RP 235.59 LAP .32 LOP R19.36 VP 20.636 _Ap 3.97 AZP 89.48 TAt. 316.58 TAp 168.10 RCA 141.48 AFt) 237.31 v2 23.333

RC IS8.280 GL -3.R4 C.,4P 10.89 ZAL J46.02 ZAP 14|.00 ET8 164.98 ZN[ 167.68 ET[ 76.24 2AC 96.70 ETC 256.05 CLP 142.32

PLAN(TOCENTRIC C.QNIC

C3 R5.Z$2 VHL 5.023 OLA 5.62 RAt. 158.41RAO 6568.0 VEL t2.108 PTH 2.t7 VHP 4.453 DPA 10.47 RAP 186.69 ECC 1.4155

LNCH AZMTH LNCH TIM( L-| TIM( INJ LAT |NJ LONG INJ RT ASC |NJ AZl4TH |NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LON6

90.00 20 23 ZO 2445.70 -24.42 56.67 23.32 104.79 21 4 6 1845.7 -22.15 48.74

90.00 9 49 13 4739.84 16.52 203.05 20.33 66.67 11 6 13 4139.8 13.22 195.93

100.00 21 47 20 2174.77 -25.39 36.39 _.97 106.00 22 23 35 1574.8 -23,15 28.44

100.00 11 7 55 4486.00 17.63 183.87 19.81 65.46 |2 22 41 3886.0 14,17 178.79

110.O0 23 1 40 1942.15 -28.72 17.61 21.83 109.40 23 34 2 1346.2 -25.80 9.64

110.00 12 10 4 4291.39 20.57 167.37 IA.Z8 62.08 13 21 36 3691.4 19.67 160.61

DIFFERENTIAL CCRRECTIONS M|O-CouR81[ EXECUTION ACCURACY ORBIT D[TERN|NATION ACCURACY

TDE 1.4645 TRA-3.5415 TC3 1.2440 6AU .4699 SGT 4563.7 _ 1621.2 SG3 1585.4 ST 2067.5 SR 929.E S| 6818.6

flOE .7564 RRA-l.O014 RE3 .7492 PAU .66370 RRT .6316 RRI r -.9712 RTP -.9710 CRT .9869 CflS ,9827 CST .9995

FOE-5.0962 FRA12.94R5 FCS-9.O4T7 RSP 16869 _ 4643.1R23 -.|211 R13 -.9756 LSA 3609.0 MSA 239.6 SSA 30.6

BIDE 1.6483 8RA 3.5803 BC3 1.4522 FSI= 5119 SGI 4620.1SG2 471.7 THA 18.86 EL1 2256.9 EL2 210.7 ALF 23.75



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 1 1964 FLIGHT TIM_ 272,00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 255.24 LAp .29

RC 200.460 GL -3.48

PLANETOCENTR|C CONIC

¢S 24.625 VHL 4.982

LNCH AZI4TH LNCH TII46

90.00 20 19 58

SO.DO 9 52 59

100.00 21 44 11

100.00 11 11 25

110.00 22 59 3

110.00 12 13 S

DISTANCE $50.940 EARIH TO MARS

LO(. 7.85 VL 32.720 GAL -B.2g AZL 90.54 HCA 212.49 SMA 18g.iO ECC .25140 INC .5355 vt 29.754

LOP 220.34 VP 20.652 GAP 3,58 AZP 89.55 TAL 316.70 TAP 169.19 RCA 141.56 APO 236.64 V2 23.389

GP 10.83 ZAL 147,94 ZAP 139,97 (79 165.56 ZAE 169.07 ET( 83.50 ZAC 98.61 ETC 256.06 ELF 141.23

OLA 6,09 RAL 156.46 RAD 6568.0 VEL 12,091 PTH 2.t6 VHP 4.362 DpA 10.46 RAp 186.57 ECC 1.4086

L-i TIME lNJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2456.47 -24r61 57.41 23.26 104.47 21 0 34 t856.5 -22.$8 49.44

4721.04 16.01 201.91 20.05 66.33 11 11 40 4121.0 12.67 194.82

2184.80 -25.78 37.08 22.91 105.69 22 20 36 1584.6 -23.37 29.10

4667.95 17.11 192.T6 19.33 63.11 12 23 34 3866.0 13.62 175.73

1950.53 -29.90 16.19 21.80 109.10 23 31 33 1350.5 -26.03 10.19

4274.98 20.04 166.59 17.98 61.71 13 24 20 3675.0 16.11 159.65

DIFFERENTIAL CCRRECTION9

TOE 1.4274 TRA-3.4460 TC3 1.2366 BAU .4936

ROE .7600 RRA-t.0030 MC3 .7706 FAU .27368

F0[-S.2339 FRAS3.4100 FC3-9.5443 O_P 16656

50[ 1.5171BRA 3.3690 IC3 1.4571 FSP 3333

LAUNCH DATE OCT 1 19G4

HELIOCENTRIC C4_NIC

RL 149.75 LAL -.00

RP 234.89 LAp .26

RC 202.&23 GL -3.05

PLAN[TOCENTRIC CONIC

C3 24.442 ViAL 4.944

LNCH A21NTH LNCH TIN_

90.00 20 16 41

90.00 9 59 38

100.00 21 41 9

100.00 11 14 $2

110.00 22 56 31

110.00 12 1S 39

DIFFERENT|A_ C_RRECTION9

TOE 1.$891 TRA-3.3479 TC3 1.2210 BAU .4756

ROE .7640 ImA-J.OOQ5 RC3 .79E| FAU .28377

FOE-5.3790 FRA13.6901 FC-10.0311 BmP 16400

BDE 1.5844 ERA 3.4959 BC3 1.4554 FRP 3603

NID-COUR|M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4482.7 _ 1642.9 SG3 1655.6 ST 2031.0 $R 941.0 SS 2869.0

RRT .9510 RRF -.9?05 flTF -.9710 CRT .9668 CRS .9612 CST .9994

SGa 4774.3 R23 -.1176 R13 -.9758 LSA 3630.3 NSA 247.4 sSA 30.4

SG1 4730.1 SG2 479.4 THA 19,42 ELi 2228.3 EL2 212.7 ALF 24.At

FLIGHT TIME 274.00 ARRIVAL DATE JUL 2 1965

DISTANCE 654.566 EARTH TO MARS

LOL 7.85 VL 32.705 GAL -9.23 AZl. 90.46 HCA 213.47 SNA 188.63 ECC .24996 INC .4649 Vl 29.754

LOP 221.32 VP 20.669 GAP 3.20 AZP 69.61 TAL 316.90 TAP 170.28 RCA 141.64 APO 236.01 V2 23.405

GP 10.79 2AL 147.66 2Ap 1_8.91 ET9 156.12 ZNE 168.15 ETE 69.11 ZAC 98.53 ETC 255,07 CLP 140.10

OLA 6.54 RA(. 156.50 RAO 6568.0 VI[L 12.076 PTH Z.16 VHP 4.274 DPA 10.47 RAP 186.41 ECC t.4023

L-; TIME INJ LAT ZNJ L_ INJ RT A9C INJ AZI4TH INJ TIM( PO CST TIN ZNJ 2 LAT INJ 2 LONG

2466.93 -24.78 58.12 23.20 t04.15 20 57 48 1867.0 -22.60 50.14

4702.93 15.51 200.61 19.79 66.01 11 15 1 4102.9 12.14 193.76

2194.53 -28.98 37.75 22,86 105.38 22 17 43 1594.6 -23.59 29.75

4430.56 16.61 181.73 19.27 64.79 12 29 2 3850.6 13.06 174.72

1958.69 -29.00 18.76 21.77 108.81 23 29 9 1358.7 -26.24 10.73

4259.20 19.53 165.65 17.71 61,37 13 26 89 3659.2 15.56 138.78

N|O-COURSI[ (XECUTION ACCURACY ORBIT DETEI_IINATION ACCURACY

SGT 4892.8 S_ 1886.1 SG3 17_9.2 ST 1990.4 SR 953.2 SS 2919.0

flRT .9503 RRI r -.9699 RTF -.9707 CRT .9667 CRS .9598 CST .9993

4698.2 N23 -.1151 R13 -.9758 LSA 3650.$ MSA 255.4 SSA 30.2

$61 4672.2 $62 487.6 THA 20.03 EL1 2t96.4 EL2 214.4 ALF 25.14

LAUNCH DATE OCT I 1964

HELIOCENTRIC CONIC

RL 149.75 LAL -.DO

RP 234.53 LAP .22

RC 204.770 GL --2.62

PLANETOCENTRIC CONIC

C3 ZA.089 VHL 4.90T

LNCH AZMTH LNCH TIN(

90.00 ZO 13 32

gO.DO 10 O 11

100.00 21 3R 12

tOO.OO 11 18 11

110.00 22 54 4

110.00 12 19 49

FLIGHT TIME 276.00 ARRIVAL DATE JUL 4 19S5

OISTANCE 658.295

LO(. 7.85 VL 32.690 GAL -8.18 AZL 90.40 HCA 214.46

LOP 222.30 VP 20.687 GAP _k. 85 kZP 89.67 TAL 316.91

GP 10.74 ZAL 147.78 ZAP 137.80 ETS 166.67 ZAE 168.11

DLA 6.97 RAL 136.53 RAD 8566.0 YEb 12.061 PTH 2.16

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH

2477.16 -24o95 59.82 23.15 103.84

4665.47 15.03 199.76 19.35 65.71

2204.05 -26.12 38.40 22.81 105.07

4433.61 16,12 180.73 19.02 64.48

1966.64 -29.26 19.31 21.74 108.52

4243.9_ $9,03 164.75 tT,43 6$.0G

EARTH TO MARS

SMA 188.56 ECC .24645 IHC .3673 V1 29.754

TAp 171.37 RCA 141.72 APO 235.41 V2 23.442

ET( 94.96 ZAC 98.45 (TC 256.08 CLP 138o94

VHP 4.186 DpA 10.51 RAp 186.23 ECC 1.3964

INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

20 54 49 1877.2 -22.80 50.81

11 18 16 4085.5 11.62 192.74

22 14 56 1604.1 -23.80 30.38

12 32 5 3833.8 12.56 173.75

23 26 51 1366.6 -26.45 11.25

13 29 33 3644.9 15.03 157.93

DIFFERENTIAL C_RRECTIONS

TOE 1.3478 TRA-3.2432 TC3 1.2007 OAU ,4672

ROE .7687 RRA-l.0112 RC3 .8148 FAU .29433

FDE-5.5163 FflAt4.3815 FC-10.5804 BSP 16150

BOE 1.5516 BRA 3_3991 BC3 1.4510 FSP 5856

MID-COURSE EXECUTION ACCURACY

SGT 4293.6 SGR 1691.0 SG3 1803.0

RRT ,9496 RRF -.9693 RTF -.9704

SG8 4614.6 RZ3 -.1128 R13 -.9758

SGt 4587.8 SG2 496.1 THA 20.76

ORBIT DETERMINATION ACCURACY

ST 1946.4 SR 966.1 SS 2969.8

CRT .9687 CRS .9566 CST .9991

LSA 3670.4 MSA 263.4 SSA 30.0

EL1 2162.2 EL2 215.7 ALF 25,96

LAUtICH DATE OCT I 1964 FLIGHT TiME 278.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CA_IC DISTANCE 662.034

ML 149.75 LAL -.00 LOL 7.95 VL 32.675 GAL -8.12 AZL 90.33 HCA 215.44

RP 234.17 LAP .19 LOP 223.29 VP 20.706 GAP 2.48 AZP 89.73 TAL 317.00

tiC 206.900 GL -2.21GP 10.70 ZAL 147.70 ZAP 136.65 ET9 167.19 ZAE 167.93

PLANETOCENTRIC CONIC

C3 23.748 VHL 4.873 OLA 7.39 RAL 136.60 RAD 6569.DVEL 12.047 PTH 2.15

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT ZNJ lONG INJ RT ASC

90.00 20 10 28 2497.13 °25.11 59.51 23.1t

90.00 10 3 38 4669.63 14.55 198.75 19.34

100.00 21 35 21 2213.33 -26.29 39.05 22.78

100.00 11 21 26 4417.66 15,65 179.77 18.81

110.00 22 51 42 1974.39 -29.42 19.65 21.73

110.00 12 21 34 4229.36 18.33 163.89 17.22

DIFFERENTIAL C(3RRECTION$

TOE 1.3054 TRA-3.1388 TC3 1.1724 BAU .4575

ROE .7736 RRA-I.0175 RC3 .6377 FAU .30505

FOE-5.6645 FRA14,8909 FC-11.1209 BSP 15848

90E 1.5173 BRA 3.2996 BC3 1.4409 FSP 6125

EARTH TO MARS

SHA 168.31 ECC .24706 INC .3335 vl 29.754

TAp 172.45 RCA 141.79 APO 234.83 V2 23.479

ETE 100.92 ZAC 98.37 ETC 256.10 CLP 137.74

VHp 4._05 DpA $0.56 RAP 186.03 ECC 1.3908

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONGINJ AZHTH

103.53 20 51 55

65.44 11 21 26

104.77 22 12 15

64.20 12 35 3

108.24 23 24 37

60.76 13 32 3

MID-CODRS( EXECUTION ACCURACY

$GT 4184.5 $GR 1717.3 SG3 1890,1

RRT ,9488 RRF -.9688 RTF -,9698

968 4523.2 R23 -.1110 R13 -.9757

9Gl 4494.9 9GZ 504.9 THA 21.56

1887.1 -23.00 51.45

4068.6 11.12 lgl.78

1613.3 -24.00 ,30.09

3817,7 12.05 172.82

1374.4 -26.G5 11.77

3629.4 14.$1 15¥.11

ORBIT OETERMINATION ACCURACY

ST 1808.2 SR g70.2 SS 3020.4

CRT .9689 CRS .9575 CST .9989

LSA 3689,1 MSA 271.7 SSA 2g.7

EL1 2124.8 EL2 216.6 ALF 26.86



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE OCT t tg6A

HELIOCENTRIC CONIC

RL $49.75 LAL -.00

RP 2_,60 LAP ,IQ

RC 209.051 6L -1.62

PLANETOCRNTR|C CONIC

CS 23.434 VHL 4.641

LNCH AZNTN LNCH TIME

90.00 20 T 30

90.00 $0 7 O

$00.00 25 32 36

100.00 11 24 35

110.00 22 49 26

110.00 12 24 15

FLIGHT TIM( 280.00 ARRIVAL DATE JUL 8 1965

DISTANCE 665.784

LOL 7.85 VL 32.661GAL -8.07 AZL 90.27 HCA 216.43 SMA

L(X_ 224,28 vp 20.727 GAP 2.$0 AZP 69.78 TAL 317.10 TAp

GP 10.67 ZAL $47.62 ZAP 135.47 ET3 167.71ZAE 167.61ETE

EARTH TO MARS

188.07 ECC .24875 INC .2714 vl 29.754

173.53 RCA 141.85 APO 234.29 V2 23.517

106.86 ZAC 96.29 ETC 256.12 CLP 136.51

DLA T.80 RAL 156.65 RAD 6568.0 VEL 12.034 PTH 2.15 VHP

L-[ TIME INJ LAX [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

2496.86 -25.27 60.18 23.08 103.23 20 4g 7

4652.36 14.09 197.78 19.14 65.18 11 24 32

2222.39 -26.44 39.67 22.76 104.48 22 9 39

4402.09 15.18 178.84 18.61 63.94 $2 37 57

1981.98 -29.58 20.38 21.72 107.96 23 22 26

4215.27 18.08 163.07 17.01 60.48 13 34 30

MID-COURSE EXECUTION ACCURACY

_T 4065.2 S_ 1745.1 SG3 1959.3

flRT .9490 RRF -.9684 flTF -.9690

SG8 4-423.9 R23 -.1093 R13 -.9755

961 4393.9 862 314.0 THA 22.47

DIFFERENTIAL C_RRECTION$

TOE $.2623 TRA-3.O2T2 TC3 1.1384 6AU .4473

ROE .7791 flRA-1.0246 RC3 .8617 FAU .31621

FDE-S.8879 FRA$5.4807 FC-11.6620 9SP 15520

BOE 1.4854 BRA 3.$960 8C3 1.4277 FSP 6394

LAUNCH DATE OCT 1 1964 FLIGHT TIME 282.00

4.025 0PA 10.63 RAp 185.80 ECC 1.3857

PO C$T TIN INJ 2 LAT INJ 2 LONG

1896.g -23.20 52.12

4052.4 10,63 190.82

1622.4 -24.19 31.60

3802.1 11.56 171.93

1382.0 -26.84 12.27

3615.3 14.01 156.32

ORBIT DETERMINATION ACCURACY

ST 1846.7 SR 993.0 SS 3072.0

CRT .9691CRS .9562 CST .9986

LSA 3708.6 MSA 279.9 SSA 29.5

EL$ 2085.5 EL2 256.8 ALF 27.85

ARRIVAL DATE JUL 10 1965

EARTH TO MARS

187.84 ECC .24451 INC .2127 vl 29.754

174.68 RCA 141.91 APO 233.77 V2 23.555

112.63 ZAC 98.20 ETC 256.14 CLP 135.24

HELIOCENTRIC COliC DISTANCE 669.345

RL 149.75 LAb -.OO LOt. ?.85 VL 32.648 GAL -8.02 AZL 90.21HCA 217.43 S4dA

tip 233.44 LAp .$3 LOP 225.27 VP 20.T49 GAP 1.74 AZP 89.63 TAL 317.18 TAP

RC 211.104 GL -1.43 GP 10.$4 ZAL 147.54 ZAP 134.25 ET9 198.20 ZAE 167.15 ETE

pLAN(T(_ENTRIC CONIC

C3 23.148 VHL 4.651DLA 6.19 RAL 135.70 RAO 6367.9 V(L 12.022 FTH 2.15 VHP

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT |NJ LONG |NJ RT ASC [NJ AZMTH

90.00 20 4 39 2306,39 -23.41 60.84 23.06 102.93

3.947 OPA 10.73 RAp 185.53 ECC 1.3808

INJ TIME 1=(3 CST TIN XNJ 2 LAT INJ 2 LONG

20 46 25 1906.4 -23.36 52.76

90.00 10 10 16 4656.72 13.64 196.85 18.97 64,94 11 27 33

$00.00 21 29 57 2231.26 -28.59 40.29 22.74 104.18 22 7 6

100.00 11 27 39 4387.09 14.73 177.96 18.43 63.69 12 40 46

150.00 22 47 14 $989.40 -29.74 20.91 21.72 107.69 23 20 23

110.00 12 28 31 4205.71 17.62 162.L)9 16.83 60.22 13 36 33

DIFFERENTIAL C_itRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.2191 TRA-2.9109 TC3 1.0974 BAU .4364 SGT 3933.$ _ 1T74.0 3G3 2040.6

ROE .7631RRA-l.0333 RC3 .9850 FAU .32762 RRT .9470 RRF -.9681RTF -.9680

FOE-5.9748 FRA$5.9447 FC-12.2363 BS4= 15175 STAS 4317.0 R23 -.1084 R13 -.9752

BDE 1.4492 BRA 3.0889 8C3 $.4104 FSP 6678 $61 4265.1 SG2 323.2 TMA 23.49

4036.7 10.15 189.91

1631.3 -24.38 32.19

3787.1 11.08 171.07

$389.4 -27.03 12.76

3601.7 13.53 $55.57

ORBIT DETERMINATION ACCURACV

ST 1795.6 SR 1007.$ SS 3123.8

CflT .9696 CR9 .9551 CST .9984

LSA 3728.1 MSA 288.1 9SA 29.2

ELI 2043.9 EL2 216.2 ALF 29.94

LAUNCH DATE OCT $ t964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 12 1963

HELIOCLP1MTRIC CONIC DISTANCE 673.316 EARTH TO MARS

RL 149.75 LAL -.DO LOL 7.65 VL 32.636 GAL -7.96 AZL 90.$6 HCA 216.42 SMA 187.63 ECC .24333 INC .1559 vl 29.754

RP 233.07 LAP .10 LOP 226.27 VP 20.773 GAP 1.39 AZP 69.88 TAL 317.26 TAp 17§.68 RCA 141.97 Apo 233.28 V2 23.593

RC 213.179 GL -t.06 GP $0.62 ZAL 147.47 ZAP 132.99 ET3 168.69 ZAE 166.55 ETE 118.14 ZAC 98.12 ETC 256.16 CLP 133.92

FLANETOCENTRIC CONIC

CS 22.866 VNL 4.782 DLA 8.57 RAL 156.76 RA06567.9 VEL 12.010 PTH 2.14 VHp 3.672 OpA 10.64 RAP 185.2A ECC 1.3764

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 20 1 53 2515.72 -25.55 61.49 23.05 102.63 20 43 49 1915.7 -23.56 53.39

90.00 10 13 26 4621.62 13.20 $95.96 $8.82 64.72 11 30 30 4021.6 9.69 189.04

100.00 21 27 23 2239.94 -26.73 40.90 22.74 103.90 22 4 43 1639.9 -24.56 32.77

100.00 18 30 39 4372.63 14.29 177.11 18.27 63.46 12 43 32 3772.6 10.62 170.25

110.00 22 4_ 7 1996.68 -29.89 21.42 21.74 107.42 23 18 24 1396.7 -27.22 13.25

110.OO 12 29 24 4188.66 17.18 161.33 16.66 59.98 13 39 13 3588.7 13.06 154.85

DIFFERENTIAL C(_RECTION$ MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1718 TRA-2.7692 TC3 1.0486 BAU .4246 SOT 3794.5 9GR 1804.1 SG3 2123.7 ST 1732.0 SR 1021.5 S6 3175.5

ROE .7914 RRA-1.0428 RC3 .9108 FAU .33927 RRT .9439 RRF -.9679 RTF -.9667 CRT .9701 CRS .9542 CST .9980

FDE-6.$346 FRA16.4909 FC-12.843? BSP 14790 SG8 4201.5 R28 -.1077 R13 -.9747 LSA 3746.8 MSA 296.4 $SA 29.0

BOE $.4540 BRA 2.9777 BC3 1.3869 FSP 6963 SG1 4167.6 862 532.9 THA 24.64 EL1 1999.3 EL2 214.9 ALF 30.16

LAUNCH DATE OCT $ 1964 FLIGHT TIME 286.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC DISTANCE 677.096

RL 149.75 LAL -.00 LOt. 7.83 VL 32.624 GAL -7.93 AZL 90.10 HCA 219.42

RP ZSZ.70 LAp .07 LOP 227.27 V1P 20.798 GAP 1..04 AZP 69.92 TN, 317.33

RC 213.236 GL -.70 GP 10.61 ZAL 147.39 2AP 131.68 (T$ 169.17 ZNE 165.80

PLANETOCENTRIC CONIC

C3 22.655 VHL 4.756 DLA 8.94 RAL 156.81RAO 6567.9 VI[L 12.000 PTH 2.14

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ AZI4TH

90.OO 19 59 12 2524.99 -23.69 62.12 23.06 102.34

90.00 10 16 36 4607.09 12.78 195.10 18.68 64.51

100_00 21 24 54 2245.45 -28.97 41.49 22.73 103.61

100.00 $1 33 35 4355.70 13.87 176.29 18.13 63.23

110.00 22 43 5 2003,81 -30.03 21.93 21.76 t07.13

110.00 12 31 54 4176.11 16.75 1$0.61 19.31 39.79

DIFFERENTIAL CORRECTIONS

TOE 1.1248 TRA-2.6913 TC3 .99_0 BAU .4126

ROE .7982 RRA-l.0531RC3 .9363 FAU .33126

FOE-6.2990 FRA17.0459 FC-13.4486 BSP 14368

BOE 1.3791 BRA 2.8623 BC3 1.3646 FSP 7255

EARTH TO MARS

SMA 187.42 ECC .24222 INC .1014 vl 29.754

TAP 176.73 RCA 142.02 APO 232.82 V2 23.631

ETE 123.30 ZAC 98.03 ETC 256.19 CbP 132.57

VHP 3.800 DPA $0.98 RAP 184.91ECC 1.3722

INJ TIME PO C3T TIM INJ 2 LAT |NJ 2 LONG

20 41 17 1924.9 -23.73 54.00

11 33 23 4007.1 9.24 188.21

22 2 23 1648.5 -24.73 33.34

12 46 14 3758.7 10.17 169.45

23 16 29 1403.8 -27.39 13.73

13-41 30 3576.1 12.61 154.15

HID-COURSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3942.1Sr,.R 1833.1 SG3 2208.5 ST 1668.9 SR 1036.3 SS 3227.4

RRT .9446 flRF -.9877 RTF -.9651 CflT .9706 CR$ .9533 CST .9977

4078.3 R23 -.1074 R13 -.9742 LSA 3765.9 MSA 304.7 SSA 28.7

SGI 4042.0 SG2 342.7 THA 25.95 EL1 1953.0 EL2 252.4 ALF 31.50



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
i

LAUNCH 0AT( OCT 1 1964

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 232.32 LAP .03

RC 217.273 GL -.34

PLANETOCENTRIC CONIC

C3 22.381 VHL 4.731

LNCH AZMTM LNCH TIME

90.00 19 56 36

90.00 10 19 40

100.00 21 22 31

100.00 11 36 27

110.00 22 41 8

110.00 12 34 20

FLIGHT TIM( 288.00 ARRIVAL DATE JUL 16 1965

DISTANCE 680.886 EARTH TO MARS

LOL 7.85 VL 32.613 GAL -7.89 AZL g0.05 HCA 220.42 SMA 187.23 [CC .24117 INC .0485 vl 29.754

LOP 226.27 VP 20.824 GAP .69 AZP 89.96 TAL 317.39 TAp 177.82 RCA 142.07 APO 232.36 V2 23.670

GP 10.60 ZAL 147.33 ZAP 130.33 ETS 169.64 ZAE 164.92 ET( 128.06 ZAC 97.93 ETC 256.22 CLP 131.18

DLA 9.29 RAL 156.88 RAO 6567.9 VEL 11.990 PTH 2.14 VHp 3.730 DPA 11.13 RAp 184.56 ECC 1.3683

L-I TIN( INJ LAT INJ L(_4G IN_ RT ASC INJ AZMTH IHJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2533.83 -25.82 62.75 23.07 102.05 20 3852 1933.8 -23.90 54.61

4393.04 12.37 194.28 18.57 64.32 11 36 13 3993.0 8.81 187.40

2258.80 -27.00 42.08 22.77 103.33 22 0 8 1656.8 -24.90 33.91

4345.30 13.46 175.51 18.01 63.05 12 48 53 3745.3 9.74 168.69

2010.82 -30.17 ZZ.43 21.80 106.89 23 14 39 1410.8 -27.57 14.20

4164.04 18.33 180:12 16.38 59.55 13 43 44 3564.0 12.17 153.49

DIFFERENTIAL CQRRECTIO$t$ MID-COURSE ExECUT|OI ACCURACY

TOE 1.0735 TRA-2.3283 TC3 .9263 6AU .3999 S_T 3478.1 SGR 1866.8 $63 2294.6

ROE .8032 RRA-l.0643 RC3 .9617 FAU .36337 RflT .9429 RRF -.9675 RTF -.9629

F08-6.4632 FRAl?.6121 FC-14.0360 B_k _ 13925 _ 3947.4 R23 -.1077 R13 -.9735

BOG 1.3435 8RA 2.7434 BC3 1.3368 FS4P 7355 _1 3906.5 _ 533.1 THA 27.44

LAU44CH DATE OCT 1 1964 FL|GHT TIM( 290.00

HELIOCENTRIC CCNIC D|$TANCE 684.888

flL 149.75 LAL -.00 LOL 7.85 VL 32.602 GAL -7.89 AZL 90.00 HCA 221.43 $44A 187.04 (CC .24018

RP 231.95 LAP .00 LOP 229.28 VP Z0.852 GAP .35 AZIP 90.00 TAL 317.43 TAp 178.88 RCA 142.12

RC 219.293 r_ -.00 r,,P 10.59 2)4. 147.28 ZAP 124.94 (TS 170.10 ZAE 163.93 ETE 132.41 ZAC 97.83

PLANETOCENTRIC CO_IC

C3 22.163 VNL 4.708 DLA 9.64 RAL 139.94 RAO 8567.9 VEL 11.991PTH 2.14 VHp 3.663 DpA 11.30

LMCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM

90.00 19 34 9 2342.63 -ES.94 93.58 23.10 101.77 20 86 32 1942.6

90.00 10 22 40 4579.53 11.97 193.49 18.47 64.14 11 38 59 3979.5

100.00 21 20 14 2264.99 -27.13 42.85 28.81 103.05 21 57 59 1665.0

100.00 11 39 19 4332.40 13.06 174.78 17.91 62.87 12 51 _8 3732.4

110.00 22 39 15 2017.70 -30.31 22.92 21.65 106.62 23 12 53 1417.7

110.00 12 36 44 4132.46 15.93 159.47 16.28 59.35 13 45 56 3552.5

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TDE 1.0243 TRA-2.3893 TC3 .8352 BAU .3871 SGT 3308.0 S6R 1899.2 863 2382.0

RDE .6124 RRA-l.0762 RC3 .9874 FAU .37569 RRT .9409 RRF -.9674 RTF -.9602

FOE-6.6337 FRA16.1860 FC-14.9740 B84P 13453 SGB 3809.2 R23 -.1085 R13 -.9726

BD( 1.3074 BRA 2.6207 BC3 1.3082 FlIP 7860 SGI 3767.2 _E 564.2 THA 29.13

04_BIT DETERMINATION ACCURACY

ST 1601.2 SR 1051.3 SS 3279.0

CRT .9717 CRS .9524 CST .9972

LSA 3764.4 NSA 313.0 SSA 28.4

EL1 1904.0 EL2 208.9 ALF 32.98

ARRIVAL DATE JUL 18 1965

EARTH TO MARS

INC .0000 vl 29.754

APO 231.96 V2 23.709

ETC 256.25 CLP 129.75

RAP 184.17 ECC 1.3648

INJ 2 LAT INJ 2 LONG

-24.06 55.20

8.39 186.63

-23.06 34.46

9.32 167.97

-27.73 14.67

11.75 1_Z.86

ORBIT DETERMINATION ACCURACY

ST 1529.0 SR 1066.4 9S 3330.1

CRT .9727 CRS .9517 CST .9967

LSA 3802.7 NSA 321.3 SSA 28.1

EL1 1852.9 EL2 204.3 ALF 34.63

LAUNCH OATE OCT 1 1964 FLIGHT TIME 292.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 231.57 LAp -.03

RC 221.297 GL .33

PLANETOCENTRIC CONIC

C3 21.966 VHL 4.667

LNCH AZMTH LNCH TIME

90.00 19 51 46

90.00 10 25 36

100.00 21 16 2

100.00 11 42 1

110.00 22 37 26

110.00 12 39 4

OISTANC( 688.498 EARTH TO MARS

LOt, 7.85 VL 32.592 GAL -7.82 AZL 69.95 HCA 222.44 SMA 186.87 ECC .23925 INC .0474 VI 29.754

LOP 230.29 VP 20.680 GAP .02 AZP 90.04 TAL 317.50 TAP 179.94 RCA 142.16 Apo 231.57 V2 23.746

GP 10.58 ZAL 147.20 2AP 127.51 ETS 170.56 ZAE 162.81 ETE 136.37 ZAC 97.73 ETC 256.29 CLP 128.27

DLA 9.97 RAL 157.01 RAO 6587.9 VEL 11.973 PTH 2.13 VHP 3.590 DPA 11.49 RAp 183.74 ECC 1.5615

L-I TIM( IflJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

2551.27 -26.06 63.97 23.14 101.49 20 34 17 1951.3 -24.21 55.79

4566.54 11.58 192.73 18.40 63.98 11 41 43 3966.5 7.99 185.89

2273.04 -27.25 43.22 22.86 102.78 21 55 55 1673.0 -25.22 35.01

4320.00 12.67 174.04 17.84 62.70 12 54 1 3720.0 6.91 167.27

2024.47 -30.44 25.40 21.91 106.37 23 11 12 1424.5 -27.90 15.13

4141.34 15.55 158.84 16.19 59.17 13 46 6 3541.3 11.34 152.25

OIFFEREHTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9721 TRA-2.2440 TC3 .7738 BAU .3744 SGT 3113.9 9GR 1931.9 SG3 2470.1 ST 1452.9 SR 1081.6 SS 3381.1

ROE .8200 RRA-t.O883 RC3 1.0132 FAU .38817 RRT .9381RRF -.9673 RTF -.9566 CRT .9739 CRS .9510 CST .9960

FOE-6.8056 FRAt8.7642 FC-15.2986 BSP 12952 S_ 3664.5 R25 -.1097 R13 -.9715 LSA 3821.5 MSA 329.6 SSA 27.8

80E 1.2717 BRA 2.4941 0C3 1.2749 FSP 8169 _I 3616.9 _2 575.8 THA 31.07 (Lt 1800.5 EL2 198.0 ALF 36.46

LAUNCH DATE OCT 1 1964 FLIGHT TIM( 294.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC C_NIC OISTANCE 692.313 EARTH TO MARS

RL 149.73 LAL -.00 LOL 7.85 VL 32.388 GAL -7.79 AZL 89.91HCA 223.45 SNA 186.70 ECC .23838 INC .0941 vl 29.754

RP 231.20 LAp -.06 LOP 231.30 Vff 20.910 GAP -.31 AZ1P 90.07 TAL 317.34 TAp 180.99 RCA 142.20 APO 231.21 v2 23.788

RC 225.281 6L .65 642 10.38 ZAL 14T.15 ZAP IL_.05 ET$ 171.01 2A1[ 161.59 ETE 139.94 ZAC 97.62 ETC 256.33 CLP 126.76

PLANETOCENTRIC CC_IIC

C3 21.795 VHL 4.667 OLA 10.29 RAt. t57.08 RAD 8587.R VEL 11.965 PTH 2.13 VHP 3.538 DpA 11.69 RAP 183.28

LNCH AZNTH LNCN TIN( L-I TIN( INJ LAT INJ I._NG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT

90.00 19 49 28 8539.75 o26.17 64.58 23.20 101.21 20 32 8 1959.7 -24.36

90.00 10 29 29 4334.0e 11.21 192.00 19.34 63.82 11 44 23 3954.1 7.60

100.00 21 15 55 2880.94 -27.37 43.78 22.92 102.51 21 53 56 1680.9 -25.37

100.00 11 44 43 450e.10 12.80 173.35 17.77 82.54 12 56 31 3708.1 8.52

110.00 22 35 43 2031.12 -30.56 23.88 21.99 106.11 23 9 36 1431.1 -28.05

110.00 12 41 _ 4130.68 15.17 138.24 19.12 59.00 13 50 13 3530.7 10.95

DIFFERENTIAL C(_RECTION6 MID-COURSE EXECUTION ACCURACY

TDE .9178 111A-E.0918 TC3 .6838 2AU .5622 SGT 2913.1 SGR 1964.7 $63 2558.4

flOE .8278 RRA-I.1011 RC$ 1.0399 FAU .40073 RRT .9345 RRF -.9673 RTF -.9520

FOE-6.9790 FRA19.3436 FC-15.9250 98P 12418 S_ 3515.7 R23 -.1114 R13 -.9703

BOE 1.2359 8RA 2.3637 BC3 1.2438 FSP 8479 SG1 3464.1 $62 588.2 THA 33.31

ECC 1.3585

INJ 2 LONG

56.36

185.18

35.55

166.60

15.56

151.67

ORBIT DETERMINATION ACCURACY

ST 1372.0 SR 1096.9 SS 3431.3

CRT .9754 CRS .9503 CST .9952

LSA 3839.9 MSA 337.7 SSA 27.5

ELI 1746.3 EL2 190.0 ALF 38.49



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 1 1964

HELIOCENTRIC CONIC

RL 149.75 LAL -.OO

RP 230.82 LAP -,10

RC 225.247 GL .9'7

PLANETOCENTRIC CONIC

C3 21.620 VML 4.SS0

LNCH AZ14TH LNCH TIM(

90.00 19 47 16

90.00 10 31 18

100.00 21 15 54

100.00 11 47 22

110.00 22 34 1

110.00 12 43 38

FLIGHT TIN( 296.00 ARRIVAL DATE JUL 24 1965

DISTANCE G96.141 EARTH TO MARS

LOt. 7.8S YL 32.$76 GAL -7.78 AZL 89.89 HCA 224.47 SMA 186.54 ECC .23757 INC .1998 VI 29.754

LOP 232.31 Yp 20.941 GAP -.84 AZP 90.10 TAL 317.58 TAp 182.04 RCA 142.23 APO 230.86 y2 25.827

GP 10.58 ZAL 147.10 ZAP 124.51 (79 171.45 ZAE 160.28 ETE 143.16 ZAC 97.50 ETC 256.37 CLP 125.20

DLA 10.90 RAL 157.15 RAD 6567.9 VEL 11.958 PTH 2.13 VHp 3.479 DPA 11.92 RAP 182.79 ECC 1.3558

Lol TIME INJ LAT IHJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2566.07 -29.28 65.15 23.27 100.94 20 30 4 1968.1 -24.51 56.93

4542.07 10.84 191.31 18.30 63.66 11 47 0 3942.1 7.22 184.50

2288.70 -27.48 44.33 22.99 102.24 21 52 Z 1688.7 -25.52 36.07

4298.68 11.94 172.70 17.73 62.39 12 58 59 3696.7 8.15 165.96

2037.66 -30.69 24.35 22.08 105.86 23 8 5 1437.7 -28.21 16.03

4120.48 14.82 137.66 16.07 58.84 13 52 18 3520.5 10.58 151.12

DIFFERENTIAL CORRECTI(_AS

TOE .8650 TRA-l.9300 TCS .5900 BAU .3521

ROE .6367 RRA-I.llZ9 RC3 1.0859 FAU .41399

FOE-7.1699 FRA19.9095 FC-16.5773 BSl s 11785

DOE 1.2034 BRA 2.2279 BC3 1.2183 FSP 8758

LAUNCH OAXE OCT 1 1964

HELIOCENTRIC C_N|C

RL 149.75 LAL -.DO

RP 230.43 LAP -.13

RC 227.193 ret. 1.28

PLAN[TOCENTRIC C(:NIC

CS 21.472 VHL 4.634

LNCH AZIATH LNCH TIM(

90.00 1R 45 10

90.00 10 34 5

100.00 21 11 58

100.00 11 49 56

110.00 22 32 $4

110.00 12 45 51

DIFFERENTIAL CCRRECTION$

TOE .8056 TRA-1.7651

ROE .8444 RRA-I.1260

FOE-T.3354 FRA20.4904

DOE 1.1670 BflA 2.0937

NIO-C..OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2700.1 $GR 1998.0 SG3 2647.0 ST 1289.8 SR 1113.1SS 3484.0

RRT .9302 RRF -.9673 RTF -.9460 CRT .9775 CRS .9500 CST .9941

SG8 3358.9 R23 -.1127 R13 -.9689 LSA 3662.7 NSA 345.8 SSA 27.1

SG1 3505.1S_t62 599.1 THA 35.90 EL1 1694.1 ELI 178.8 ALF 40.70

FLIGHT TIM( 298.00 ARRIVAL DATE JUL 26 1965

DISTANCE 699.976 EARTH TO MARS

LOL. 7.85 VL 32.564 GAL -7.74 AZL 89.82 HCA 225.48 SNA 186.40 ECC .23681 |NC .1825 vl 29.754

LOP 233.33 VP 20.973 GAP -.96 AZP 90.13 TAL 317.60 TAP 183.09 RCA 142.26 APO 250.54 V2 23.867

GP 10.57 ZAL 147.08 ZAP 1_.95 (TS 171.89 ZA( 158.87 ETE 146.06 ZAC 97.37 ETC 256.42 CLP 123.60

DLA 10.89 RAL 157.25 RAD 6587.9 VI[L 11.952 PTH 2.13 VHP 3.424 OpA 12.16 RAP 182.26 ECC 1.3534

L-I T|NE ZNJ LAT |NJ lONG INJ RT A$C |NJ. AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2576.25 -26.39 65.73 23.35 100.67 20 28 7 |976.2 -24.65 57.49

4530.58 10.50 190.64 16.28 63.55 11 49 35 3930.6 6.86 183.85

2_90_32 -27.59 44.87 23.06 101.98 21 50 |4 1696.3 -25.66 36.60

4285.74 11.59 |72.07 17.71 62.25 13 I 24 3685.7 7.79 165.34

2044.10 -30.81 24.81 22.18 105.61 23 6 38 1444.1 -26.36 16.47

4110.73 14.47 157.12 16.04 56.69 13 54 22 3510.7 10.22 150.59

MID-CoUR|M[ EXECUTION ACCURACY ORBIT DETERNZNATION ACCURACY

TC$ .4792 BAU .3419 SGT 2475.7 _ :)030.1 $63 2734.7 ST 1198.7 SR 1127.8 Ss 3531.1

RC3 1.0903 FAU .42638 RRT .9:)3:) RRF -.9673 RTF -.9374 CRT .9793 CRS .9494 CST .9928

FC-17.1911BSP 11240 S_B 3:)0|.8 R:)3 -.1|56 R13 -.9673 LSA 3879.6 NSA 353.8 SSA 26.8

BC3 1.|909 FSP 9078 SG| 3142.0 SG:) 614.8 THA 38.90 EL1 1637.4 EL2 166.9 ALF 45.22

LAUNCH DATE OCT 1 1964

HELIOCENTRIC CONIC

RL 149.75 LAb -.DO

RP 230.05 LAP -.16

RC 229.120 Gb 1.57

PLANETOCENTRIC CONIC

CS ZI.SAO VNL 4.$20

LNCH AZMTH LNCH TIME

90.00 19 43 10

90.00 10 36 48

100.00 21 10 6

100.00 11 52 31

110.00 22 31 S

110.00 12 46 2

FLIGHT TIME 300.00 ARRIVAL DATE JUL 28 lgSS

OISTANCE 703.820 EARTH TO MARS

LOL 7.85 VL 32.556 GAL -7.72 AZL 89.77 HCA 226.5! SMA 186.26 ECC .23611 INC .2252 vl 29.754

LOP 234.55 VP 21.006 GAP -1.27 AZP 90.16 TAL 317.62 TAp 184.13 RCA 142.28 APO 230.25 V2 25.907

GP 10.57 ZAL 147.02 ZAP 121.55 ET$ 172.33 ZAE 157.38 (TE 148.68 ZAC 97.24 ETC 256.47 CLP 121.96

DLA 11.18 RAL 157.33 RAO 6567.9 VEL 11.947 PTH 2.13 VHF 3.372 DPA 12.41 RAp 181.69 ECC 1.5512

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2564.28 -26.49 66.29 23.45 100.40 20 26 14 1984.3 -24.76 56.04

4519.58 10.16 190.01 18.28 63.43 11 52 7 3919.6 6.51 18S.ZS

2303.81 -27.70 45.40 23.18 101.72 21 48 32 1703.6 -25.80 $7.11

4275.25 11.26 |71.47 17.71 62.13 13 3 46 3675.3 7.44 164.76

2050.43 -30.92 25.27 22.39 105.36 23 5 17 1450.4 -28.50 16.90

4101.42 14.14 156.60 16.03 58.55 13 56 23 3501.4 9.88 150.09

DIFFERENTIAL CCRRECT[ON$

TOE .7463 TRA-1.5915 TC3 .3628 BAU .3345

ROE .9528 RflA-I.I3S4 RC3 1.1151 FAU .43908

FDE-7.5170 FRA21,0554 FC-17.$125 O_P 10632

DOE 1.1333 6RA 1.9566 BC3 1.1726 FSP 9374

MID-COURSE ExECuTION ACCURACY

SGT 2240.1 SGR 2061.9 SG3 2821.5

RflT .9137 RRF -.9673 RTF -.9256

3044.6 R23 -.1180 R13 -.9655

SG1 2978.7 SGZ 630.1 THA 42.41

LAUNCH DATE OCT I 1964 FLIGHT TIM( 302.00

HELIOCENTRIC CONIC DISTANCE 707.672

ORBIT DETERNINATION ACCURACY

ST 1105.1 SR 1142.9 SS 3579.0

CRT .9818 CRS .9490 CST .9910

LSA 3899.4 MSA 361.8 SSA 26.4

EL1 1582.6 EL2 151.6 ALF 45.98

ARRIVAL

EARTH

RL 149.75 LAL -.00 LOt. 7.85 VL 32.548 GAL -7.70 AZL 89.73 HCA :)27.53 SIAA 186.13 ECC .23547

RP 229.67 LAP -.20 LOP 235.36 VP 21.040 GAP -1.58 AZP 90.18 TAL 317.63 TAp 185.16 RCA 142.30

RC 231.027 GL 1.87 GP 10.56 ZAL 147.00 ZAP 119.71 rTS 172.77 Z/dE 155.81 ETE t51.06 ZAC 97.09

pLAN(TOCENTR | C CO_C

C3 21.224 VHL 4.607 DLA 11.45 RAL 157.43 RAD 6567.9 VI[L 11.942 PTH 2.13 VHP 3.322 DpA 12.68

LNCH AZHTH LNCH TIM( L-I TIME |NJ LAT [NJ lONG INJ RT A$C |NJ AZHTH INJ TIME PO CST TIM

90.00 19 41 19 259:).16 -26.56 66.85 23.58 100.14 20 24 28 1992.2

90.00 10 39 28 4509.07 9.84 189.40 18.30 63.31 11 54 37 3909.1

100.00 21 8 23 2311.16 -27.80 45.9:) 23.30 101.46 21 4G 55 1711.2

100.00 11 55 1 4263.30 10.94 170.90 17.7:) 6:).01 13 6 7 3665.3

110.00 22 29 43 2056.66 -31.03 25.7:) :):).43 105.11 23 4 0 1456_7

110.00 12 SO |1 409:).56 13.83 156.10 18.03 58.42 13 SD 23 3492.6

DIFFERENTIAL r-_RRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .9944 TRA-1.4115 TC3 .:)357 BAU .3:)99 SGT 1994.9 SGR :)092.7 SG_ 2906.6

ROE .6611RR_1.1507 RC3 1.1386 FAU .45141 RRT .6994 RRF -._7:) flTF *.9063

FOE-7.6914 FRA21.$1S5 FC-18.4133 B_P 10036 SG8 :)891.2 R:)3 -.120:) RI3 -.9637

BDE 1.0999 BRA 1.6211BC3 1.1627 FSP 9671 SGI 2817.7 SG2 647.8 THA 46.52

DATE JUL 30 lg65

TO MARS

[NC .2661 VI 29.754

APO 229.95 V2 23.946

ETC 256.55 CLP 120.27

RAP 181.09 ECC 1.3493

INJ 2 LAT INJ 2 LONG

-24.91 58.58

G.18 182,63

-25.94 37.61

7.11 164.20

-28.65 17.33

g.55 149.62

ORBIT DETERMINATION ACCURACY

ST 1006.6 SR 1157.5 SS 3624.8

CRT .9845 CRS .9465 CST .9886

LSA 3918.6 MSA 369.6 SSA 26.1

ELI 1528.1 EL2 133.5 ALF 49.05



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT I 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 1 1965

DISTANCE 711.552 EARTH TO MARS

LOL 7.85 VL 32.541 GAL -7.68 AZL 89.69 HCA 228.56 SNA 186.00 ECC .23466 INC .3059 vl 29.754

LOP 236.41VP 21.973 GAP -1.89 AZP 90.20 TAL 317.63 TAp 186.19 RCA 142.31APO 229.69 v2 23.988

GP 10.56 ZAL 146.96 ZAp 118.02 £TS 173.20 ZAE 154.18 ETE 153.21 ZAC 96.94 ETC 256.60 CLP 118.55

OLA 3.276 OpA 12.97 RAp 180.45 ECC 1.3476

LNCH A_MTH L-I TIME INJ LAT PO CST TIM INJ Z LAT INJ 2 LONG

90.00 2599.69 -26.67 1999.9 -25.04 59.11

go.o0 4499.04 9.54 3899.0 5.86 182.07

tOD.O0 2318.38 -2).90 1718.4 -26.07 38.11

100.00 4255.80 10.64 3655.8 6.80 163.67

110.00 2062.78 -31.14 1462.8 -28.79 17.75

110.00 4084.14 13.53 3484.1 9.24 149.16

HELIOCENTRIC CONIC

RL 149.75 LAL -.DO

RP 229.28 LAp -.23

RC 232.913 GL 2.15

PLANETOCENTRIC CONIC

C3 21.123 VHL 4.598 11.72 RAL 157.53 RAD 6567.9 VEL 11.937 PTH 2.12 VHp

LNCH TIME lNJ LONG INJ RT ASC INJ AZMTH INJ TIME

19 39 28 67.40 23.69 99.88 20 22 47

10 42 5 188.82 18.34 63.21 11 57 4

21 6 45 46.44 23.43 101.20 21 45 23

11 57 29 170.36 17.76 61.90 13 8 25

22 28 26 26.16 22.57 104.67 23 2 46

12 52 17 155.64 16.06 58.30 14 0 21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6199 TRA-1.2244 TC3 .0985 8AU .3290 96T 1742.2 8r_R 2122.1 SG3 2989.3 ST 903.3 SR 1171.4 SS 3668.1

ROE .6691 RRA-l.lS24 RE3 1.1609 FAU .46346 RRT .8766 RRF -.9672 RTF -.8815 CRT .9877 CRS .9461 CST .9832

FOE-7.S605 FRA22.1614 FC-18.9952 8SP 9463 SG8 2745.6 R23 o.1214 R13 -.9621 LSA 3937.0 MSA 377.3 SSA 25.8

BDE 1.0676 BRA 1.6886 8C3 1.1651 FSP 9971 SGI 2663.2 SG2 668.0 THA 51.38 EL1 1475.0 EL2 112.3 ALF 52.65

LAUNCH OATE OCT 1 1964 FLIGHT TIN( 306.00 ARRIVAL DATE AUG 3 1965

HELI(_ENTRZC CONIC DISTANCE 715.401 EARTH TO MARS

RL 149.75 LAL -.00 LOL 7.85 VL 32.534 6AL -7.67 AZL 89.66 HCA 229.59 SldA 185.89 ECC .23435 INC .3444 V1 29.754

RP 228.89 LAp -.26 LOP 237.44 VP 21.111 GAP -2.Z0 AZP 90.22 TAL 317.62 TAp 187.21 RCA 142.32 APO 229.45 V2 24.029

RC 234.778 6L 2.42 GP 10.55 2AL 148.98 ZAP 116.30 ET8 173.64 zA( 152.47 ETE 125.17 ZAC 96.78 (TC 256.67 CLP 116.79

PLANETOCENTR|C CONIC

C3 21.057 VHL 4.587 DLA 11.97 RAL 157.64 flAD 6567.9 V(L 11.934 PTH 2.12 VHp 3.233 OpA 13.26 RAP 179.78 ECC 1.3462

LNCH AZMTH LNCM TIM( L-i TIN( INJ LAT INJ LONG |NJ MT ASC INJ AZI4TN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 37 45 2607.48 -28.78 67.93 23.83 99.62 20 21 13 2007.5 -25.16 39.63

90.00 10 44 39 4489.50 9.24 188.28 16.40 68.11 11 59 29 3889.5 5.56 181.53

100.00 21 5 12 2325.47 -27.99 46.94 23.58 100.95 21 43 57 1725.5 -26.19 38.60

100.00 11 59 34 4248.73 10.$5 169.64 17.81 61.80 13 10 41 3646._ 6.50 163.17

110.00 22 27 13 2068.61 -$1.24 26.60 22.73 104.63 23 I 42 1468.8 -28.92 18.17

110.00 12 54 22 4078.16 13.24 156.20 18.11 56.19 14 2 16 3476.2 8.94 148.74

DIFFERENTIAL C,OIRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO_ -_$37 TRA-l.0297 TC3 -.0487 9AU .3328 SGT |486.4 _wR 2149.S $63 3066.B ST 796.2 SR t184.9 SS 3709.7

ROE .8776 RRA-l.1731 RC3 1.1824 FAU .47330 RRT .8891 RRF -.9671 RTF -.8383 CRT .9913 CRS .9477 CST .9800

FOE-8.0285 FflAZ2.6862 FC-19.5603 BSP 8898 _ 2613.6 R23 -.1200 RIS -.9609 LSA 3956.1 MSA 384.9 SSA 25.4

BOE 1.0374 8RA 1.5609 8C3 1.1883 FSP 10250 _1 2521.0 862 689.4 THA 57.11 EL1 1424.9 EL2 87.4 ALF 56.19

LAUNCH DATE OCT 1 tg64 FLIGHT TIME 508.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC

RL 149.75 LAb -.00

RP 228.5_ LAp -.30

RC 238.623 GL 2.69

PLANETOCENTRIC CONIC

C3 20.966 VHL 4.579

LNCH AZMTH LNCH TIME

go.o0 19 36 9

g0.o0 10 47 11

100.00 21 3 45

100.00 12 2 18

110.O0 22 26 6

110.00 12 58 24

DISTANCE 719.275 EARTH TO MARS

LOL 7.85 VL 32.528 GAL -7.66 AZL 89.62 HCA 230.63 SMA 185.78 ECC .23386 INC .3821 Vl 29.754

LOP 238.48 VP 21.147 GAp -2.49 AZP g0.24 TAL 517.60 TAp 188.23 RCA 142.33 APO 229.22 V2 24.070

GP 10.54 ZAL 146.96 ZAp 114.54 ETS 174.07 ZAE 150.70 ETE 156.97 ZAC 96.81 ETC 258.74 CLP 114.99

DLA 12.22 RAL 157.76 RAD 6567.9 VEL 11.931 PTH 2.12 VHp 3.193 DpA 13.57 RAp 179.08 ECC 1.3461

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2614.91 -26.84 66.46 23.99 99.37 20 19 44 2014.9 -25.27 60.16

4480.45 8.96 187.76 18.47 63.03 12 1 51 3880.5 5.27 181.02

2332.42 -28.08 47.44 23.75 100.70 21 42 37 1732.4 -26.31 39.08

4238.17 10.07 169.36 17.89 61.71 13 12 54 3636.2 6.21 162.69

2074.73 -31.35 27.03 22.91 104.39 25 0 41 1474.7 -29.05 18.58

4068.63 12.97 154.76 16.17 .58.09 14 4 13 3468.8 8.66 146.33

DIFFERENTIAL CCRRECTIONS

TOE .4803 TRA -.8317 T[3 -.2109 8AU .3409

ROE .8830 RRA-l.1856 tiC3 1.1977 FAU .48460

F0(-8.1517 FRA23.2284 FC-ZO.OI79 6SP 8495

BOE 1.0052 BRA 1.4482 6C3 1.2161 FSP 10612

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1237.9 6GR 2174.4 SG3 3144.5 ST 680.6 SR 1195.8 SS 3741.7

RRT .7685 RRF -.9669 flTF -.7604 CRT .9946 CRS .9468 CST .9725

SG8 2502.1 R23 -.1141 R13 -.9606 LSA 3967.2 MSA 392.4 SSA 25.3

9G1 2396.7 SG2 718.6 THA 63.84 ELI 1374.4 EL2 61.5 ALF 60.41

LAUNCH DATE OCT 1 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CCNIC

RL 149.75 LAL -.00

RP 228.12 LAP -.33

RC 236.446 GL 2.95

PLANETOCENTRIC CONIC

C3 20.910 VHL 4.573

LNCH AZMTH LNCH TIM(

90.00 19 34 39

90.00 10 49 39

100.00 21 2 24

100.00 lZ 4 36

110.00 22 25 4

110.00 12 56 23

DIFFERENTIAL CORRECTIONS

TOE .4123 TRA -.8207 TC3 -.3887 BAU .3558

ROE .8920 RRA-I.1929 RC3 1.2180 FAU .49652

FOE-8.3289 FRA23.6768 FC-20.5573 BSP 7980

80E .9628 8RA 1.3447 8C3 1.2726 FSP 106_1

DISTANCE 723.160 EARTH TO MARS

LOL 7783 VL 32.322 GAL -7.65 AZL 89.38 HCA 231.67 SMA 185.68 ECC .23344 INC .4188 vl 29.756

LOP 239.32 VP 21.185 GAP -2.79 AZP 90.28 TAL 317.57 TAP 189.24 RCA 142.33 APO 229.02 V2 24.111

GP 10.52 ZAL 146.97 ZAP 112.74 ETS 174.30 ZAE 148.87 ETE 156.61 ZAC 96.4_ ETC 256.82 CLP 113.15

OLA 12.45 RAL 157.86 RAO 6367.8 VEL 11.929 PTH 2.12 VHP 3.157 DpA 13.88 RAp 178.34 ECC 1.3441

L-I TIN( INJ LAT INJ LGNG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2622.20 -28.92 68.98 24.17 99.12 20 18 22 2022.2 -25.39 60.65

4471.87 8.70 187.27 18.57 6_.95 12 4 11 3871.9 5.00 180.54

2339.24 -28.18 47.93 23.92 100,46 21 41 23 1739.2 -26.43 39.55

4230.07 9.81 168.90 17.98 61.62 13 15 6 3630.1 5.94 162.24

2080.55 -31.44 27.46 23.10 104.16 22 59 44 1480.5 -29.18 18.99

4081.52 12.71 154.39 18.25 58°00 14 8 6 3461.5 8.39 147.95

MID-COURSE EXECUTIOI AC_JRACY ORBIT DETERMINATION ACCURACY

SGT 1007.8 $G_ 2198.4 SG3 3215.9 ST 569.5 SR 1208.8 SS 3781.9

RRT .6416 MRF -.9668 RTF -.6200 CRT .9980 CRS .9466 CST .9580

S(,8 2418.3 R23 -.1024 R13 -.9814 LSA 3991.0 MSA 399.6 SSA 24.9

SG1 2303.0 862 737.7 THA 71.67 ELI 1335.9 ELI 32.3 ALF 64.80



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT ttgG4 FLIGHT TIH( 312.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC DISTANCE 727.05I

RL 149.75 LAL -.O0 LOt. 7.85 VL 32.516 GAL -7.65 AZL 89.55" HCA 232.71 SMA

tip 227.73 LAP -.38 LOP 240.§6 VP 21.223 GAP -3.08 AZP 90.28 TAL 317.53 TAP

RC 240.248 GL 3.21GP 10.50 ZAL 146.98 ZAP 110.91ETS 174.92 ZAE 148.99 ETE

PLANETOCENTRIC CONIC

C3 20.669 VHL 4.568 DLA I2.89 RAL IS8.01RAD 8567.8 V(L 11.927 PTH 2.12 VHP

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

90.00 19 33 18 2929.34 -27.00

90.00 10 52 5 4463.78 8.45

100.00 21 1 6 2343.92 -28.24

100.00 12 6 53 4222.43 9.56

110.00 22 24 7 2066.27 -31.54

110.08 13 0 24 4054.84 12.47

DIFFERENTIAL CGRR(CTIONS

TOE .3409 TRA -.4041TC3 -.5979 8AU .37§8

ROE .9000 RRA-l.1997 RC3 1.2350 FAU .SOTD4

FOE-8.4852 FRA24.1090 FC-_1.0343 SSP 7635

BOE .9624 BRA 1.2659 BC3 1.3471FSP 11049

LAUNCH OAT( OCT 1 1984

H(L|OCENTRIC C.CNIC

RL 149.75 LAL -.00

RP 227.34 LAP -.39

RC 242.030 GL 3.48

PLAN(TOCENTRIC CONIC

C3 20.842 VHL 4.588

LNCH AZNTH LNCH Till(

90.00" 19 31 59

90.00 10 54 29

IO0.O0 20 39 59

100.00 12 9 8

110.00 22 23 16

110.00 13 2 20

DIFFERENTIAL C_RRECTIONS

TOE .2695 'IRA -.1819 TC3 -.7180 8AU .4012

ROE .9074 RRA-1.2051RC3 1.2494 FAu .51663

F0(-6.6290 FRA24.5051 FC-21.4599 BSP 7423

BOE .94§7 BRA 1.2187 8C3 1,4400 FSP 11290

EARTH TO MARS

185.58 ECC .23306 INC .4946 Vl 29.734

190.25 RCA 142.33 APO 228.83 V2 24.152

160.12 ZAC 96.24 ETC 258.91CLP 111.28

3.123 OPA 14.21 RAp 177.37 ECC 1.3434

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ Z LAT INJ 2 LONG

$9.49 24.35 98.88 20 17 5 2029.3 -25.30 61.15

198.80 18.68 62.87 12 6 29 3863.8 4.74 180.08

48.41 24.12 100.22 21 40 14 1745.9 -26.54 40.02

196.47 18.09 81.54 13 17 16 3622.4 3.69 161.82

27.89 23.31 103.93 22 58 54 1486.3 -29.30 19.39

154.02 16.36 57.91 14 7 58 3454.8 8.14 147.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4;T 833.3 SGR 2219.4 9G3 3282.2 ST 455.4 SR 1220.4 SS 3816.7

RflT .3944 RRF -.9669 RTF -.3540 CRT .9974 CRS .9463 CST .9303

2370.7 R23 -.0839 R13 -.9634 LSA 4012.2 MSA 406.9 SSA 24.5

SGI 2248.8 882 758.4 THA 80.49 EL_ 1302.2 F-L2 30.7 ALF 69.57

FLIGHT TIN( 314.00 ARRIVAL DATE AUG 11 1965

DISTANCE 730.950 EARTH TO MARS

LOL 7.65 VL 32.511 GAL -7.65 AZL 99.51 HCA 233.76 SNA 185.49 ECC .23273 INC .4894 vl 29.754

LOP 241.61 VP 21.262 GAP -3.37 AZP 90.29 TAL 314.49 TAP 191.25 RCA 142.32 APO 228.66 V2 24.193

GP 10.47 ZAL 147.00 ZAP 109.04 ETS 175.35 ZA( 145.07 [TE 161.52 ZAC 96.03 ETC 257. O0 CLP 109.38

OLA 12.89 RAL 158.15 RAD 6587.8 VEL 11.926 PTH 2.12 VHp 3.094 DPA 14.54 RAp 176.77 ECC 1.3430

L-I TIN( |NJ LAT INJ L_G INJ RT ASC INJ A_q4TH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2836.33 -27.07 $9.9t) 24.56 98.64 20 15 55 2036.3 -23.60 61.63

4436.17 8.21 186.37 18.81 62.80 12 8 44 3836.2 4.50 179.66

2352.47 -26.32 48.88 24.33 99.98 21 39 12 1752.5 -26.63 40.48

4215.27 9.33 IS8.OS 18.21 61.47 13 19 23 3615.3 5.45 161.42

2091.89 -31,63 28.29 23,53 103.70 22 58 8 1491.9 -29.42 19.78

4048.61 12.25 153.68 16.49 57.63 14 9 49 3448.6 7.91 147.27

MIO*COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 770.7 SGR 2237.3 SG3 3342.5 ST _42.3 SR 1230.8 9S 3847.6

flRT -.O01O RRF -,9663 RTF .0603 CRT .9801 CRS .9459 CST .8676

SG8 8366.3 R23 -.0594 R13 -.9663 LSA 4032.9 MSA 413.8 SSA 24.1

_l 2237.3 SG2 770.7 THA 90.02 ELI 1275.6 ELI 65.6 ALF 74.71

LAUNCH OATE OCT 1 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 226.95 LAP -.43

RC 243.792 GL 3.70

PLANETOCENTRIC CONIC

C3 20.830 VHL 4.564

LNCH AZNTH LNCH TIME

90.00 19 30 48

SeO.O0 10 56 48

100.00 20 58 57

100.00 12 11 20

110.00 22 22 30

110.O0 13 4 16

DISTANCE 734.855 EARTH TO MARS

LOL 7.85 VL 32.306 GAL _7.63 AZL 89.48 HCA 234.81 9MA 183.41 ECC .23246 IHC .5236"vl 29.754

LOP 242.66 VP 21.302 GAP -3.85 kip 90.30 TAL 317.43 TAP 192.24 RCA 142.31 AFO 228.31 V2 24.235

GP 10.44 ZAL 147.04 ZAP 107.15 ETS 173.77 ZAE 143.09 (TE 162.81 ZAC 95.82 ETC 257.10 CLP 107.45

OLA 13.09 RAL 156.29 RAD 6567.9 VEL 11.925 pTH 2.12 VHp 3.067 DPA 14.87 RAp 175.95 ECC 1.3428

L-I TIME [NJ LAT INJ LONG IHJ RT ASC IHJ AZ_ITH IHJ TIME PO CST T[_ IHJ 2 LAT IHJ 2 LONG

2643.16 -27.14 70.48 24.78 98.40 20 14 51 2043.2 -23.70 62.11

4449.06 7.09 183.$7 18.96 62.74 12 lO 57 3849.1 4.27 179.26

2336.86 -28.40 49.34 24.35 99.73 21 38 16 1758.9 -26.76 40.92

4208.57 9.11 167.68 18.36 61.41 13 21 28 3608.6 3.22 161.05

2097.41 -31.72 28.70 23.77 103.47 22 57 28 1497.4 -29.54 20.17

4042.81 12.04 133.36 16.61 37.76 14 11 38 3442.9 7.69 146.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .1896 TRA .0470 TC3 -.9017 SAU .4317 SOT 638.9 SGR 2251.7 SG3 3396.0 ST 240.1 SR 1239.8 8S 3874.3

ROE .9143 RRA-I.209O RC3 1.2609 FAU .52316 RRT *.3973 RRF -.9639 RTF .4656 CRT .8868 CRS .9435 CST .6921

FOE-8.7392 FRA24.8642 FC-21.8271 8SP 7391 SGB 2410.0 R23 -.0325 R13 -.9693 LSA 4053.0 MSA 420.7 SSA 23.7

80( .9337 BRA 1.2099 8C3 1.5501 FSP 11463 SGI 2280.9 SG2 776.2 THA 99.76 EL1 1258.1 EL2 109.3 ALF 80.18

LAUNCH DATE OCT 1 1964 FLIGHT TIN( 316.00 ARRIVAL DATE AUG 13 1965

NELIOCENTRIC C._NIC

RL 149.75 LAL -.DO

RP 226.36 LAP -.46

RC 245.334 GL 3.93

PLANE TOCENTR I C CONIC

C3 20.832 VHL 4.504 OLA

LNCN AZMTH LNCH TIRE L-I TIM( INJ LAT

90.00 19 29 44 2649.84 -27.21

90.00 10 59 5 4442.43 7,78

100.O0 20 58 0 2365.14 -28.47

100.00 12 13 29 4202.33 8,91

110.00 22 21 50 2102.82 -31.80

110.O0 13 6 9 4037.43 11.84

DIFFERENTIAL CCRRECTI(_i8

TOE .1107 TRA .2815 TC3-1.0939 8AU .4667

ROE .9206 RRA-1.2109 RC3 1.2697 FAU .53269

FOE-6.8737 FflA25.1763 FC-22.1379 8_P 7347

BDE .9272 BRA 1.2432 BC3 1.6759 FSP 11644

DISTANCE 738.788 EARTH TO MARS

LOt. 7.85 VL 32.502 GAL -7.6§ AZL 89.44 HCA 233.87 SMA 185.33 ECC .23223 INC .3368 vl 29.734

LOP 243.71 VP 21,342 GAP -3.93 AZP 90.31 TAL 317.36 TAP 193.23 RCA 142.29 APO 228.38 V2 24.277

GP 10.40 ZAL 147.08 ZAP 105.23 ETS 176.19 Zk( 141.08 (TE 164.02 ZAC 93.60 ETC 237.20 CLP 105.49

19,29 RAL 158.44 RAD 8567.8 VEL 11.923 pTH 2.12 VHP 3.04_ DpA 15.21 RAP 173.10 ECC 1.3428

INJ tONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAX IHJ 2 LONG

70.99 23.02 98.|7 20 13 54 2049.8 -25.80 62.57

185.39 19.13 82.59 12 13 7 3842.4 4.06 178.88

49.79 24.80 99.52 21 37 25 1765.1 -26.86 41.36

167.33 18,33 61.33 13 23 32 3602.4 5.02 160.71

29.10 24,02 103.25 22 56 53 1502.8 -29.65 20.55

133.07 16.77 57.70 14 13 26 3437.4 7.49 146.67

MID-COURSE EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1071.6 SGR 2262.4 SG3 3442.0 ST 179.1 SR 1247.5 SS 3896.5

flflT -.8451 RRF -.9653 RTF .7126 CRT .4856 CRS .9450 CST .1767

SGB 2503.3 R23 -.OOsO R13 -.9726 LSA 4072.9 MSA 427.4 SSA 23.3

_l 2379.2 SG2 778.6 THA 109.12 ELI 1250.6 EL2 156.2 ALF 85.95

10



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 1 1964

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 226.17 LAP -.49

RC 247.256 GL 4.16

PLANETOCENTR|C CONIC

C5 20.848 VHL 4.566

LNCH AZMTN LNCH TIME

90.00 19 28 46

90.00 11 I 19

100.00 20 57 10

100.00 12 15 37

110.00 22 21 16

110.00 13 8 0

FLIGHT TIME 320.00 ARRIVAL DATE AUG 17 1965

DISTANCE 742.688 EARTH TO MARS

LOt. 7.85 VL 32.497 GAL -7.66 AZL 89.41 HCA 236.92 SMA 185.26 ECC .23206 INC .5694 Vl 29.754

LOP 244.77 VP 21.383 GAP -4.20 AZP 90.32 TAL 317.28 TAp 194.21 RCA 142.27 Apo 228.26eV2 24.318

GP 10.35 ZAL 147.13 ZAp 103.29 ITS 176.6"1 ZAE 139.04 ETE 165.14 ZAC 95.37 ETC 257.31CLP 103.52

DLA 13.47 RAL 158.60 RAO 6567.8 VEL 11.926 PTH 2.12 VHp 5.025 DpA 15.55 RAp 174.23 ECC 1.5431

L-| TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.36 -27.27 71.42 25.27 97.94 20 13 3 2056,4 -25.89 65.03

4436.29 7.59 185.24 19,32 62.64 12 15 16 3836.3 3.86 178.54

2371.27 -28.54 50.24 25.06 99.30 21 36 41 1771.3 -26.96 41.79

4196.61 6.72 167.01 18.71 61.29 13 25 33 3593.6 4.82 160.39

2108.13 -31.88 29.49 24.29 103.03 22 56 24 1508.1 -29.76 20.92

4032.52 11.66 152.80 16.95 57.64 14 15 13 3432.5 7.31 146.41

DIFFERENTIAL CCRRECTION$

TOE .0301TRA .5216 TC3-1.2914 8AU .5060

ROE .9267 RRA-1.2108 RC3 1.2761FAU .53932

FOE-8.9842 FRA25.4390 FC-22.3954 BSP 7891

BOE .9272 BRA 1.3184 9C3 1.6155 FSP 11793

LAUNCH DATE OCT 1 1964

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 225.78 LAp -.53

RC 248.959 GL 4.]8

PLANETOCENTR|C CONIC

CS 20.879 VHL 4.569

LNCH AZMTH LNCH TIM(

90.00 19 27 56

90.00 11 3 51 4430.65 7.41

100.00 20 56 27 2377.25 -28.60

100.00 12 17 41 4191.34 8.55

110.00 22 20 47 2113.33 -31.96

110.00 13 9 50 4028.03 11.50

DIFFERENTIAL CORRECTIONS

TG( -.0530 TRA .7665 TC3-1.4940 8Au ,5490

RDE .9320 RRA-1.2088 RC3 1.2791FAU .54458

FDE-9.0733 FRA25.6509 FC-22.5802 8$P 8418

BOE .9535 8RA 1.4512 BC3 1.9668 FSP 11927

MID-COURSE EXECUTION ACCURACY

SGT 1558.4 SGR 2269.6 SG3 5480.6

RRT -.7726 RRF -.9650 RTF ,8367

SGB 2645.0 R23 .0107 R13 -.9755

SG1 2529.3 $62 775.8 THA 117.62

O_RBIT DETERMINATION ACCURACY

ST 208.4 SR 1254.3 SS 3916.0

CRT -.1989 CRS .9444 CST -.5075

LSA 4094.5 MSA 434.0 SSA 22.9

EL! 1255.0 EL2 204.2 ALF 91.95

FLIGHT TIME 322.00 ARRIVAL DATE AUG 19 1965

DISTANCE 746.614 EARTH TO MARS

52.494 GAL -7.67 AZL 89.38 HCA 237.98 SMA 185.20 ECC .25195 INC .6213 Vl

21.425 GAP -4.47 AZP 90.33 TAL 317.20 TAp 195.18 RCA 142.25 Apo 228.15 V2

LOt. 7.85 VL 29.754

LOIs 245.83 VP 24.560

GP 10.30 ZAL 147.19 ZAp 101.33 ETS 177.02 Z/dE 136.96 ETE 166.19 ZAC 95.15 ETC 257.42 CLP 101.52

DLA 13.64 RAL 158.77 RAD 6567.8 VEL 11.927 PTH 2.12 VHP 3.010 DpA 15.89 RAp 173.34 ECC 1.3436

L-| TIME INJ LAT INJ LONG INJ ET ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAX INJ 2 LONG

266_71 -27.33 71.88 25._4 97.72 20 12 18 2062.7 -25.98 68.47

184.92 19.52 62.59 12 17 21 5850.7 5.68 178.22

50.67 25.53 99.08 21 36 4 1777.5 -27.05 42.21

166.71 18.91 61.23 13 27 52 5591.3 4.65 160.10

29.87 24.58 102.82 22 56 1 1513.5 -29.87 21.29

152.56 17.14 57.58 |4 16 58 5428.0 7.14 146.17

M|D-COURSI[ (XECUTIC_4 ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1687.2 SGR 2272.5 $_3 35i0.4 ST _06.8 SR 1259.5 SS 5950.1

RRT -.8388 RRF -.9843 RTF .8996 CRT -.5640 CRS .9458 CST -.8039

$GB 2830.4 R23 .0234 R13 -.g783 LSA 4114.7 MSA 440.3 SSA 22.6

661 _724.7 862 786.2 THA 125.09 EL1 1271.6 EL2 250.9 ALF 98.14

LAUNCH DATE OCT I 1964

DIFFERENTIAL

TOE -.1572 TRA 1.0162 TC3-1.6994 8AU .5951

RDE .9870 RRA-1.2040 RC3 1.2797 FAU ,54888

FOE-9.1525 FRA25.8028 FC-22.7089 BSP 9102

80E .9470 8RA 1.5755 8C5 2.1274 FSP 12016

FLIGHT TIRE 324.00 ARRIVAL DATE AUG 21 1965

HELIOCEMTRIC CONIC D|STANCE 750.547 EARTH TO MARS

RL 149.75 LAL -.00 LOL 7.85 VL 52.490 GAL -7.68 AZL 89.55 HCA 259.05 SMA 185.14 ECC .23186 INC .6526 vl 29.754

RP 225.38 LAp -.56 LOP 246.90 VP 21.467 GAp -4.74 AZP 90.34 TAL 517.10 TAp 196.15 RCA 142.21Apo 228.07 V2 24.402

RC 250.645 GL 4.60 GP 10.24 ZAL 147.26 ZAP 99.56 ITS 177.43 ZAE 154.86 ETE 167.17 ZAC 94.89 ETC 252.54 CLP 99.51

PLANETOCENTRIC CONIC

C3 20.925 VH_ 4.574 OLA 15.81RAL 158.95 RAD 6567.9 VEL 11.929 PTH 2.12 VHP 2.998 DpA 16.22 RAp 172.44 ECC 1.5444

LNCH AZMTH LNCM TIME L-I TIME INJ OAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 27 12 2668.91 -27.88 72.82 25.85 97.51 20 11 41 2068.9 -26.06 63.90

90.00 11 5 59 4425.50 7.25 184.65 19.75 62.55 12 19 25 3828.5 3.52 177.94

100.00 20 55 49 2563.09 -28.66 51.09 25.62 98.87 21 55 52 1783.1 -27.14 42.62

100.OO 12 19 45 4186.55 8.59 166.44 19.13 61.20 15 29 30 5586.6 4.49 159.84

110.00 22 20 24 2118.45 -52.04 30.25 24.88 102.60 22 55 45 15t8.4 -29.97 21.65

110.00 13 11 57 4023.98 11.55 152.34 17.35 57.54 14 16 41 5424.0 6.99 145.96

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2040.8 SGR 2271.5 SG5 3551.5 ST 431.7 SR 1268.2 SS 5940.7

RRT -.8783 RRF -.9656 RTF .9338 CRT -.7088 CRS .9452 CST -.9021

SG8 3053.6 R23 .0807 R13 -.9811 LSA 4136.6 MSA 446.6 SSA 22.1

SGI 2958.0 SG2 757.9 THA 131.51 ELI 1501.8 ELI 295.5 ALF 104.37

LAUNCH DATE OCT 1 1964 FLIGHT TIME 326.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC 01STANCE 784.486 EARTH TO MARS

RL 149.73 LAL -.00 LOt. 7.85 VL 32.487 GAL -7.70 AZL 89.32 HCA 240.12 SMA 185.09 ECC .23183 INC .6855 vl

RP 224.99 LAp -.59 LOP 247.96 VP 21.510 GAP -5.01 AZP 90.34 TAL 316.99 TAp 197.10 RCA 142.18 APO 228.00 V2

RC 232.307 GL 4.81GP 10.17 ZAL 147.35 ZAP 97.57 ITS 177.84 ZAE 132.73 ETE 168.09 ZAC 94.63 ETC 257.66 CLP

PLANETOCENTRIC CONIC

C3 20.983 VHL 4.8810LA 13.96 RAL 159.14 RAO 6567.9 VEL 11.932 PTH 2.12 VHP 2.989 DpA 16.55 RAp 171.52 ECC

LNCH AZI4TM LNCH TIM( L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IN3 2 LAT INJ

90.00 19 26 35 2674.94 -27.44 72.76 26.14 97.29 20 11 10 2074.9 -26.14

29.754

24.444

97.49

1.3454

90.00 11 7 45 4420.86 7.11 184.36 19.99 62,52 12 21 26

100.00 20 55 19 2388.78 -28.72 5t.50 25.93 98.66 21 35 8

100.00 12 21 42 4182.24 8.25 166.20 19.37 61.17 13 31 25

110.00 22 20 7 2123.42 -32.11 30.62 23.20 102.40 22 55 31

110.00 13 15 28 4020.37 11.22 152.14 17.59 57.5_ 14 20 24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE -.2283 TRA 1.2701 TCS-1.9076 BAU .6440 SreT 2410.8 9DR 2288.2 SG3 3545.6

ROE .9415 RRA-l.1974 RC3 1.2768 FAU .55|69 RRT -.8987 RRF -.9827 RTF .9538

FOE-9.2130 FRA25.9040 FC-22.7596 9SP 9925 SGB 3508.7 R23 .0345 R15 -.9886

60E .9674 8RA 1.7455 BCS 2.2954 FSP 12089 SG1 3222.5 SG2 750.3 THA 156.97

2 LONG

64.35

3820.9 S,57 177.68

1788.8 -27.23 43.02

8582.2 4.34 159.60

1525.4 -50.07 22.00

5420.4 6.85 145.77

ORBIT DETERMINATION ACCURACy

ST 567.3 SR 1265.5 SS 3946.6

CRT -.7771CRS .9425 CST -,9423

LSA 4158.6 MSA 452.8 SSA 21.7

ELI 1545.6 ELI 355.6 ALF 110.54
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JPL TM 33-1OO IrARTH--MARI TRAJECTORIES EVIL. 1. 1964)

LAUNCN DATE OCT t tOG4

NEL1OCENYRIC C_NIC

RL 141.TS LAL -,DO

MP 284.S0 LAP -.S$

RC ES_.SSS GL 5.Ol

PLAN[TOCENTR I C CONIC

CS 8t.OQO VHL 4.513

LNCM AZlIITH LN¢M TIM(
t)0.00 19 16 S

I)0.00 tt t 48

100.00 EO 54 SS

lOO.OO 1it 15 3t)

tliO.OO tt 19 5S
ltO.00 15 tS T

FLISHT TIN( 128.00 ARRIVAL DATE AUG ES IRiS

LQL T.8S VL 3E.414 GAL

LOP E49.OA _P 81.551 GAP

GP IO,tO ZAL 14T.44 ZAP

DISTANCE 758.411 EARTH TO NARD

-T.T8 AZL 89.29 HCA 841.19 SNA itS.D4 ECC .2318S INC .7115 Vl ED.T54

-S.iT A_P IO.S4 TAt 3|S.IS TAp 198,0S RCA 14E.14 APQ tiT.t4 V2 84.48S

MS.Sl ITS 178.85 Z/_ 1SO.SO ETE ISS,IS ZAC 94.37 ETC 857.T9 CLP 9S.47

OLA t4.10 RAt tSD.S] MAD SilT,1 V(L 11.935 pTH 8.18 VHp 8.985 OPA IS.87 RAP 1TO.SO ECC 1.3413

L-I TIM( IMJ LAT IMJ LGNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
8180.80 -tT.4i TS.1i8 tl.41 97.09 80 10 46 8080.8 -ZS.88 64.74

441i.Tt I,i8 _84.15 tO.iS it.A9 1i8 81 85 3816.7 3.84 177.44

1394.31 -tl.TI SO.D1 tl,iS 98.45 81 54 49 1794.3 -87.31 43.41

4178.41 8,1i8 t15.99 11.$5 61.13 13 33 18 1579.4 4.21 159.19

tide.30 -$8.10 5O.IHI tS.S_ 108.19 88 55 84 1588.3 -30.1T 22.35

401T.81 lt.lO tSl.tT IT.t4 ST.41 14 88 S 141T,2 6.T3 145.60

DIFFERENTIAL CCRRtCTICN9

TDE -.St09 TRA Is,St(4 TCS-t,IIT3 BAU .liD3
ROE .9450 RltA-I.1I888RC3 1i.tTtt FAD .51_3A0

_-R.tSMS FRAtS.9_FC-tt.T41S tip tMSO

tO( .9948 iRA t.934| iC3 |.4S9i FiP titre

LAUNCH OAT( OCT tt t11H54

H[LiOC[IITflC CCNIC
ML 14R,TS LAL -.00

RP Et4.tt LAP -.St

Re DiS.iTS _ S.tS

PLANETOCENllIIC CQI41C
CS 11i.1i30 VHL 4.SODOLA

iNCH A_4TH LM¢M TINE L-i TIN( INJ tAT

90.00 tl 13 43 HSMI.40 -iT.SS

90.00 It 1i1 48 4415.07 1.84

1iO0.OO 80 14 _l t_HHI.T8 -81.85
100.00 It tS 53 AtTS.OT 8.08

liO,00 81 19 11 1155,08 -3f.85

11i0,00 1i5 10 SO 4014,48 11.00

DIFFERENTIAL CDMftCTION9

10( -.SIINI TEA 1.7847 TC&-I.N_IIUMJ .T4II

ROE .94it RRA-I.1788tC3 t,8484 FAU .SS541

FDE-9,iISS IrMAiS.9118FC-Im.iStM tOP ltiR4J

80[ S,OttO MA t,1i_KS t,S4TS FIP ItttT

MlO*¢OUflt EXECUTION ACCURACY CMtlT DETERMINATION ACC_ACV

JGT tTtt,t _ tiSl,T IS3 3541,8 ST 708,4 SR 18S6,4 SS 3947.8.
OfT -.ItO0 RRF -.DQIT tTF .9161 CRY -.8144 CRS .9417 CSY -.9610

5309.4 tl_ .05t0 t13 -.tOil LSA 4180.9 MSA 4Si,D SSA E1.$

SiS 5511,4 842 743.9 THA 141.68 ELl 1408.8 EL.2 STI.I ALF 116.49

FLIGHT TIN( 550.00 ARRIVAL D_TE AUG 27 1i965

DISTANCE Tit.Sit EARTH TO NARD

LOt T.O5 VL 31.401GAL -T.T4 AL It.n HCA 241.2T 8NA 185.00 ECC .83193 INC .Y433 Vl ED.TS4
LOP 150,11 _qD IS.SOT GAP -S.St AZP 90.33 TAt 311.T3 TAP ISO.00 RCA 148.09 APO 887.90 V2 24.527

GP IO,Ot Z_4. 147.34 ZAP t].St ITS tT8.18 ZA( tOO.44 EYE llD,TY ZAC 94.11ETC 85T,91i CLF 93.44

14,14 MR. t59.53 LSO IHT,t VEt tO.iS9 pTH 8.1t VHP 8.984 OPA IT.IS RAP 169.67 ECC 1.3401

INJ L_NG INJ fit A$C INJ A_4TH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
TS.SO _.iO ll.19 80 IOL_9 80IS.§ -23.89 65.14

ItS.tO _0,13 18.41 18 85 81 _15.| S,IE ITT.24

St,SO tt.lO 90.85 81 34 38 IT99.T -87.59 43.79

DIS.80 tt.lO 61,11 13 35 & SITS.1 4.10 159.20

51.54 IS.it 101.99 88 55 84 1533.1 -30.87 2E.69

131._ 18.10 57.43 14 83 44 34|4,5 6.63 145.46

MID*¢OUIUli[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
MY 5|Tt.t 86R L_45.1SG3 3539,4 ST iSi.i SR 1845.1 $$ 3944.1

ImT -.Oil5 RRF -.IHbOS Rllr .iT44 CRT -.i3i9 CRS .9408 CST -.DYES

3590.4 t83 .0564 RI3 -.liT5 LSA 4803,9 MSA 4i4.S SSA 80.8

IGt 35|9.1 848 T_l.D THA 145.St ELI 14?8.3 EL8 401.1ALF 182.07

LAUNCH DATE OCT I 19S4

HELIOCENTRIC COMIC

RL 1i4S.T5 LAL -.DO

RP ttS,lt LAP -,S!

RC EST.1iDO GL 5.40

FLAN(TOCENTNIC CONIC

CS tl.tSS VHL 4.110

LNCN AZI4TH LNCH TIN(
1O.OO 19 25 t0

it. DO 1il 13 44

100.00 20 54 tO

1i00.00 1i8 tT 85

110.00 2t 19 St

110.00 1i5 18 30

FLISHT TIME 538.00 ARRIVAL DATE AUG E9 1965

DISTANCE TSS,$SS EARTH TO MARS

LQL T.SS VL 38.479 SAt -?¢TT AZL 89.83 HCA 843,35 SNA 184.96 ECC .83205 INC .TT24 VI 29.754

LOP 861.19 VP IS,SAt GAP -S.TS A_P 90.35 TAL 3IS.S9 TAp 199,91 RCA 142.04 APO 2iT.SO V2 24.56R

GP 9,98 ZAL 1I4T.SS ZAP 91.39 ITS |TS.DI ZA[ 186.89 EYE 170.54 ZAC 93.84 ETC 850.04 CLP SI.4E

DLA 14.$6 RAt 1i59,TS tAD SSST.8 V(L _1.943 PTH 8.13 YHP 8.936 DpA 17.40 gap 168.74 ECC 1.3498

L-| TIME INJ LAY INJ LONG INJ RT ARC INJ AZ14TH INJ TIME PO CST TIN IN_ 2 LAT INJ 8 LONG
8698.00 -2T.56 ?3.98 87.15 96.69 80 10 _0 8098,0 -ZS.$S SS.SS

440_,91 S,TS IOS,?S 80,63 $8.44 18 8T 14 SS1iO,O 3.0_ 17T.07

8404,91 -88.83 SZ.SI 81.DE DO.DR 81 34 33 liOS.O -2T.47 44.11

41Tt,84 T,98 165.$4 80.80 61.00 13 36 ST 3STt.8 4.00 159.05

fiST.T3 -38.38 31.19 86.86 101.80 88 55 30 1§3T.7 -SO.$S 8_.08

4018.18 10.98 tit.TO 18.39 57.40 14 85 88 3418.8 6.54 145.14

DIFFERENTIAL CCRRECTI_S
TOE -.4DID I_A t.OSSt TCS-t.5350 tAD .lOOt

ROE .S4S9 RRA-t.lSO1 RC3 t.84t0 FAD .5488T

FDE-9.tOss FRS_S.938S FC-tt,3305 Blip 13055
tOE S.O_4l iRA t,34k188C3 8,8888 FSP t_tl

LAUNCH DATE OCT ! 1ilHI4

HELIOCENTRIC C_NIC
RL 149.75 LAL -.00

RP 883.44 LAP -.TO

RC 8SR.TSS 64. S.SS

pLANETOCE]4TM|C CONIC
C3 Eli.STY VI_ 4,_3

AZI4TH L34CM TIN(

90.00 19 8S 11

90.00 11 1S

100,00 tO 54 14

1its.DO 11 89 1i4

SilO.DO £t 19 Sl

1iSO.OO 1i5 tO 9

DIFT(RENTIAL C_RRECTi0NM
TO[ -.SO04 TEA t.3119 TC&-t.T410 tAU °5900

RD( .RiOt RRA-t.lSOiRC3 1.1511 FAU .S4TOt

F0[-9.8433 FRAtS.TSSt FC-_.t_S ISP 14140

tOE 1,11i33 iRA t. SOSA BC3 5.DIRT F3P 18140

NID-COURW[ EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3175.7 I_R 1888,1SG3 3581.8 ST 999.5 SR 1E59.0 SS 1920.5

RRT -.9_40 RRF -.iSDt R,TF ,DTDT CRT -.8588 CRS .9386 CST -.9802
SG_ 4800.t t_ .03iT Mr3 -.9891 LSA 4810.9 MSA 4TO.S SSA 20.T
SGI 4143,9 848 TSt.t THA 249.05 ELI lS$0,4 EL_ 484.T ALF 12T.36

PLIGHT TIN( 554.00 ARRIVAL DATE AUG 11 1965

OlSTAMCE TTO.50| EARTH TO MARS

T.IS W. 5t.4?T GAL -7.50 A_l. 89.20 14CA 144.43 SNA 184.98 ECC .83888 INC .SOils Vii _9.T54
LOP tSt.n V_ tl.Ul GAP -6.03 AZP 90.55 TAt 321.43 TAp 800,16 RCA _41.98 APO 8iT.ST vZ 24.611

G_ 9.05 ZN. 147.75 ZAP 00.40 ETi ITS.38 ZAE 114.13 ETE 17t,87 ZAC 93.56 ETC 858.17 CLP t9.40

DLA 14.4T RA_. tie.iT RND ISl?.l V(L tt.948 pTH t.15 VHP 8.993 OPA I?.TT RAP 167.88 ECC 1.3518

L-| TIN( INJ LAT IMJ _ IMJ RT AgC INJ A]_4TH IMJ TIN( PO CST TIM INJ 8 LAY INJ 8 L.ONG

8697.55 -tT._ T4.ST IT.S3 ll.SO tO 10 11 _q_DT.4 -83.43 65.91i

440T,58 6,_ 103._0 tt,14 It.4_ 18 _9 5 _lOT.3 8.95 1iTS.92

8410.01 -80.95 SS.0S 8?.54 IT.t? 81 34 34 1010.0 -87.54 44.52

41R9,86 T,84 tit,St t0,St It,0S 13 38 43 3_19,9 3,91 159.91

tt4t.L_ -31.31 51.05 L_S.OS lOt.lO tt 53 41 1548.3 -10.44 13.15

4010.51 tO.IS |Sl.lO 18,_0 ST.Sl 14 8E $9 3410.4 9.4T 143,24
MIO-¢OUf8[ I_ECUT|QN ACCURACY ORBIT DETERNINATIQM ACCURACY

iGT 51HIS.f _ I_O_.t iG3 549T.3 ST 1143.1 SR 1817.9 IS 3913.1i

R_T -.I_TO W -.DSTI tTF .183t CRY -,811iS CR$ ,9388 CST -,9938

i 4131,8 P_5 .O_St tO5 -.tDOT LSA 4843.8 MSA 473.0 SiA 8Q.1

84| 44TI.I I_ TSt.I THA 111.9§ ELI IS48.3 EL8 441.T ALF I11.91

tt



JPL TM 3_tOO EARTH--MARS TRAJECTORIES (VOL. !, 19643
ii

LAUNCH DATE IOCT I t$94

HELIOCEHTRIC CQNIC

RL 14S.TS LAL -.OD

RP tt$.0S LAP -.TS

RC tED.BEG 9L 5.TS

PLAN[TOCEMTRIC CONIC

CS E|,SIS YHL 4,93R

LNCH AZMTM LNCH TIME

D0,00 10 E5 18

DO.DD 11 17 t8

100.D0 RO 54 17

1DO.DO IE 31 D

11D.DD Et RD 11

IIO.DD 13 21 45

FLIGHT TIN( $SI.DO ARRIVAL DATE SEP Z 1965

DISTANCE TT4.ETD EARTH TO HARS

LOL T.85 VL 32.475 GAL -7.86 AZL 89.17 HCA 245.52 SNA 184.89 ECC .23244 INC .6264 vl 26.754

LOP 853.36 VP ||.731 GAP -6.28 AZP 90.34 TAL 3|6.26 TAp 201.76 RCA 141.92 APO ZZT. 87 v2 24.653

GP 9.72 ZAL 147.RE ZAP |?.42 [TS 179.75 zA( 121.97 ET[ 171.96 ZAC 93.29 (TC 258.31 CLP 87.39

DLA 14.58 RAL 160.19 RAD 6567.9 V[L 11.954 PTM 2.13 VHP 3.003 DpA 18.04 RAp 166.90 ECC 1.3540

L-I TIN[ INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIN( PO C$T TIN INJ Z LAT INJ Z LONG

ETDt. 53 -27.96 74.74 27.92 96.32 20 10 20 EIOE.S -26.50 66.27

44D3.20 6.61 183.46 2|.47 62.40 12 30 54 3805.2 2.87 176.80

2414.99 -29.99 53.41 27.73 97.69 21 34 42 1815.0 -27.6| 44.87

4167.98 7.78 165.40 20.R4 61.05 13 40 26 3568.D 3.66 158.81

R146,74 -32,44 32,36 27,06 101,42 22 55 58 1546,7 -SD,SS 26,67

4DOS,R6 10,80 151,52 19,02 57,37 14 26 34 3409,D 6,42 145.16

DIFFERENT|AL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 0.9761 TRA t. ST91 TC3-2.9467 BAU .9169 S6T 4359.9 $GR 2177.9 SG3 3463.7 ST 1293.6 SR 1254.6 S$ $904.1

ROE .9626 RRA-I.1S_ RC3 1.2164 FAU .54529 RRT -.9|97 RRF -.9560 RTF .9868 CRT -.8683 CRS .9375 CST -.9865

FO(-B.E4DD FRASS.SSS2 FC-21.9444 8SP 15270 SG8 48?2.7 R26 .0354 R13 -.9919 LEA 42?2.9 NSA 481.3 SEA 19.5

IDE 1,lESS BRA 2,91D5 BCS 3,1879 Flip 11996 SG1 4817,6 SGE 730,9 THA 154,48 EL1 1741,8 EL2 462,3 ALF 136.O1

LAUNCH DATE OCT I 1964 FLIGHT TIME 338.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC C_NIC DISTANCE 778.245 EARTH TO MARS

RL 14R.76 LAb -.00 b(_. 7.85 VI. 32.474 GAL -7.87 AZL 89.14 HCA 246.61 SMA 184.87 ECC .23271 INC .8574 VS 29.754

RP L_£.DG LAP -.79 LOP 2S4.46 V1P E1.TTS GAP -D.S2 AZ1P 90.34 TAL 316.08 TAP 202.70 RCA 141.85 APO 227.89 VZ 24.695

RC ZGl.l_9 GL S.94 DIP 9.61 ZAL 146.06 ZAP 83.45 [76 160.11 ZAE 119.63 ETE 172.60 ZAC D3.01 ETC 258.44 CLP 65. $9

PLANETOCENTR|C C_NIC

C3 21.GGS VHL 4.D55 DLA 14.97 RAL 160.43 RAO 6567.9 VEL 11.960 PTH 2.13 VHP 3.016 DpA 18.3D RAP 166.D0 ECC 1.3565

t.NC.H ASNTH LNCH TIN[ L-I TIN[ INJ LAT |NJ _ INJ RT A$C INJ A_4TH INJ TIN[ leo CST TIM INJ 2 LAT INJ 2 LO4qG

DO.DO IR 25 24 2707.SS -E7.70 75.11 28.33 96.14 20 10 31 2107.5 -26.56 66.62

90.00 11 SR 16 4403.6D 6.56 183.39 21.82 62.39 12 32 39 3903.9 2.91 176.71

100.00 20 54 38 241R.'_7 -L_.02 53.76 29.15 97.51 21 34 57 |619.D -27.68 45.21

IOO.O0 12 32 43 41DD.59 7.74 165.33 21,16 61.04 13 42 10 3566.6 3.91 158.73

!10,OO L_ 20 30 2t51,09 -32,50 32,EB 27,48 101,23 22 56 2t 1551,1 -3D,61 23,98

110.00 19 29 80 4008.04 10.77 $51.47 19.39 57.39 14 30 8 3408.0 6.39 145.11

DIFFERENTIAL C(:RRECT|ON6 MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TCH[ 0.7995 lrRA 2,044£ TC3-3,1499 BAu ,9753 SGT 4750,8 SGR 2149,9 SG3 3421,5 37 1441,1 SR 1249,4 SS 3886,1

ROE .9544 RItA-S.1110 RC3 1.1978 FAu .54009 RRT -.9293 RRF -.954_ RIF .9890 CRT -.STSD CRS .9369 CST -.9685

FOI[-B.£RRR FIIARS.RTB7 FC-21.8143 Blip I6439 SG8 52|4.B R23 .0350 R13 -.BDE9 LSA 43DI.5 NSA 486.6 SSA 1R.0

DOE 1.R241 BWA 3.0363 _3 3.3972 FIP 1t849 $61 5|63.2 862 730.7 THA 156.70 EL1 1947.1 ELE 475.5 ALF 169.66

LAUNCH DATE OCT I 1964 FL|GHT TIN[ 340.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CONIC

RL 146.75 LAb -.OD

RP SEt.t9 LAP -.82

RC 246,398 _L 6,10

PLANETOCENTRIC CONIC

C3 El,SEE VHL 4.6T3

LNCH AZ14TM LNCH TIME

90.0D 1D 25 ST

90.0D 11 E1 0

IOO,DD ED 54 55

10D.00 IE 54 24

11D.OD EE 2D 55

110.00 13 24 56

DISTANCE 792.224 EARTH TO MARS

LOL 7.85 VL 32.473 GAL -7.91 AZL 89.12 HCA 247.71 SEA 184.85 ECC .26505 IHC .895D V4 29.754

LOP 255.55 VP El.SEE GAP -6.TS AZP 90.34 TAL 315.89 TAP 203.60 flCA 141.77 APO 227.92 VZ 24.737

GP 9.49 ZAL 148.22 ZAP 83.51 (TS 180.45 ZAE 117.69 ET( 173.22 ZAC 92.76 ETC 258.57 CLP SS.4Z

DLA 14.T5 RAL 160.69 RAD 6567.9 VEL 11.967 PTH 2.15 VHp

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME

2712.$4 -2T.73 75.45 28.75 95.97 20 10 50

44DE.51 $.53 t83.$2 22.19 62.38 12 34 22

2424.40 -29.D6 54.10 20.57 97.33 21 35 19

4165.T0 7.71 195.28 21.56 61.03 13 43 49

2155.32 -3_.56 53.01 27.92 101.05 22 56 50

4DDT.S5 10.75 151.44 19.72 57.35 14 31 41

DIFFERENTIAL CORRECTIONS NIO-COURSE ExECuTION ACCURACY

TOE -.861D TRA 3.1093 TC3-3.3425 6AU 1.0343 SGT 5139,7 SGR 2118.5 SG3 3371.Z

ROE .D551RflA-1.D995 RC3 1.1152 FAU .53495 RAT -.9291 flRF -.95E2 RTF .9906

FDE-9.STSD FRAE4.DTSS FC-E1.2122 BSP 17627 $68 5559.2 R23 .0348 R|3 -.9937

BOE 1.Z859 BRA S.2947 BC3 3.5434 FSP 1|B84 861 55|0.D BG2 730.8 THA 158.65

LAUNCH DATE OCT 1 SSH_4 FLIGHT T|ME 342.00

HELIOCENTRIC CONIC D|STANCE 786.208

RL 14R.76 LAL -.00 LQL T.95 VL 32.472 GAL -7.95 AZL 99.0_ HCA 248.90 S44A

RP RE1.99 LAP -.05 LOP 254.65 VP EI.8BT GAP -7.00 AZP 90.33 TAL 3t5.69 TAP

RC R$4.DB5 GL S.SE GP 9.37 zAL 148.39 zAP 81.58 ET6 180.72 ZAE 115.57 [TE

PLM4ETOC(NTRIC CON|C

CS £E,DID VHL 4,692 DLA 14_93 RAL ID0,DS RA0 6597,9 VI[L 11,975 pTH 2,13 VHP

LNCH AZI4TH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ Aa4TH INJ TIN[

9D.OD 19 85 58 2717.00 -E7,TB 75.79 29.|9 95.8| 20 11 15

90.D0 11ER 41 4401.95 9.91 183._8 22.58 22.38 12 36 3

100.D0 20 55 19 2420.87 -Zt).10 54.42 2B.Ot 97.16 21 95 48

10D.00 IR SD 1 4165.51 7.99 I65.25 21.94 21.03 13 45 27

11D.DO E2 21ZB 2152.44 -32.B1 53.31 22.$7 100.87 22 57 25

110,00 13 tR 24 4007,51 10,75 151,44 20,10 57,35 14 33 tE

DIFFERENTIAL C._RRECTIONS N|D-COURI_ [vlrCUT|ON ACCURACY

TOE -.DSSD TRA 5.3798 TC3-3.9315 BAU 1.0934 8GT SSt4.S MAt t084.4 84;3 3313.6

NO[ .R551RMA-t.04Q8 RC3 1.192D FAD .527i$ RRT -,NII RRF -.BSO0 Rll r .9919

FDE-B.IOT5 IrRA24.9334 FC-tO.749B Blip 18893 _ 5904,7 R26 .0348 R13 -.9944

BOB 1.3911BRA 3.53U BC3 5.7146 FWe 1|507 SGI 5659.2 $GZ 731.2 THA 160.38

3.034 DPA 18.54 RAP 165.1Z ECC 1.$593

PO CST TIN INJ E LAT INJ E LONG

2112.4 -26.61 66.97

3302.5 2.70 176.$5

1824.4 -ZT.T4 45.54

3565.7 3.78 158.69

1555.3 -$0.66 Z4.ZS

34D7.5 6.37 145.09

ORBIT DETERMINATION ACCURACY

ST 1588.2 SR lZ4E,T SS 3862,S

CRT -,8764 CRS ,9555 CST -,9900

LEA 4329,7 MSA 491,5 SSA 18,5

ELS 1957,3 [L2 485.7 ALF 142.89

ARRIVAL DATE SEP 8 1965

EARTH TO MARS

184.83 ECC .23339 iNC .91EZ vl E9.754

204.49 RCA 141.69 APO 227.97 V2 24.779

173.79 ZAC 92.45 ETC 268.70 CLP 61.47

3,D55 DpA 18,76 RAP 164,25 ECC 1,3624

PO CST TIM INJ 2 LAT INJ 2 LOHG

2117.0 -26.67 67.29

3801.9 2.76 176.62

1826,9 -27.80 45,86

3565.3 3.77 158.66

1559.4 -3D.77 24.58

3407,5 6.$7 145,09

ORBIT DETERMINATION ACCUt_ACY

ST 1734.1SR 1_34.? SS 3834.8

CRT -.8785 CRS .9342 CST -.9911

LEA 4357,8 NSA 496.4 SEA 18.0

EL1 2070.7 ELZ 494.0 ALF 145.76

13



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT I 1964 FLIGHT TIN( 344.00 ARRIVAL OATE SEP 10 1965

HELIOCENTRIC CONIC DISTANCE 790,$97 EARTH TO MARS

RL 149.75 LAL -.00 LOt. 7.85 VL 32.471GAL -8.00 AZL 89.08 HCA 249.91 6HA 184.82 ECC .235811NC .9390 vl 29.754

RP 2Z1.5! LAP -.6§ LOP 257.?5 yp 2|.914 GAp -7,24 AZP 90.3Z TAL 355.47 TAP 205.38 RCA 141.61APO 228.03 V2 24,820

RC 266.379 GL 6.42 GP 9.24 ZAL $48.57 ZAP 79.88 ETS 181.11ZAE 153.47 ETE 174.3J ZAC 92.18 ETC 258.83 CLP 79.54

PLANETOCENTRIC CONIC

CS 22.220 VHL 4.714 OLA 14.89 RAL $61.$9 RAD 6567.9 VEL $$.983 pTH 2.14 VHp 3.079 DPA 18.97 RAP 163.41ECC 1.3657

LHCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LOt_G INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 19 26 27 2721.47 -27.78 76.11 29.65 95.65 20 I| 48 2|21.5 -26.72 67.61

90.00 11 24 19 4401.90 6.51 183.29 22.99 62.38 12 37 40 3801.9 2.76 176.62

100.00 20 55 50 2433.20 -29.$3 54.74 29.49 97.00 25 36 23 $833.2 -27.86 46.17

100.00 12 37 36 4165.41 7.70 165.26 22.34 61.03 13 47 2 3565.4 3.77 158.67

110.00 22 22 3 2163.46 -32.86 33.62 28.85 SOD.TO 22 58 6 1563.5 -30.84 24.87

110.00 13 27 53 49137.92 $0.76 155.46 20.49 57.36 14 34 41 3407.9 6.38 145.11

DIFFERENTIAL CORRECTIONS MI0-CQURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-1.0512 TRA 3.6399 TCS-3.7139 BAU 1.1529 SGT 5903.4 SGR 2047.8 SG3 3249.1 ST 1878.8 6R 1223.9 $S 3803.2

ROE .9547 RRA-l.0427 RC3 1.1259 FAU .51922 RRT -.9267 RRF -.9476 RTF .9928 CRT -.8799 CRS .9330 CST -.9919

FDE-9.0266 FRA24.2475 FC-20.2295 BSP 20030 SGB 6248.5 R23 .0349 R13 -.9949 LSA 4387.0 MSA 500.9 SSA 17.6

ROE t.4201 BRA 3.7864 8C3 3.8809 FSP 11302 $G$ 6203,_S62 735.9 THA 161.92 ELI 2t86.8 EL2 500.3 ALF 148.29

LAUNCH DATE OCT $ 1964 FLIGHT Tiff( 346.00 ARRIVAL DATE $EP 12 1965

HELIOCENTRIC C_qIC DISTANCE 794,190 EARTH TO NARS

RL 149.73 LAL -.00 LQL 7.83 VL 32,470 GAL -8.05 AZL 89.03 HCA 251.05 S_AA 184.81 ECC .23428 INC .9657 vl 29.754

Re 221.13 LAP -.91 LOP 258.86 VP 21.960 GAP -7.48 AZIP 90.31 TAL 315.24 TAp 206.26 RCA 14t.35 APO 226.11 V2 24.662

RC 267.844 GL 6.37 GP 9.11 ZAL 148.76 ZAP TT.8l ETS 181.43 zA( $11.39 ETE 174.86 ZAC 91.95 ETC 258.95 CLP 77.65

PLANETOC(NTRIC CONIC

C3 22.440 VHL 4.757 OLA $4.94 RAL 161.47 RAD 6567.9 VEL 15,992 pTH 2.14 VHP 3.107 DPA 19.16 RAP 162.60 ECC $.3693

LNCH AZMTH LNCH TIN( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 27 3 2723.77 -27.82 76.43 30.13 95.49 20 $2 29 2525.8 -26.77 07.92

90.00 11 25 53 4402.38 9.52 183.32 23.41 62.38 12 39 $5 $802.4 2.78 176.64

100.00 20 36 28 2497.37 -29.$7 35.0§ 29.97 98.84 25 37 6 1837.4 -27.91 46.47

100.00 12 39 8 4166.02 7.72 185.29 22.78 61.03 13 48 34 3566.0 3.79 158.70

110.00 22 22 46 2167.38 -32.71 33.91 29.34 100.33 22 58 53 1567.4 -30.91 25.15

110.00 13 29 20 4008.78 10.79 151.51 20.91 3T.37 14 36 9 3408.8 G.45 145.15

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

708-1.1472 TRA 3,9044 TCS-3.8SSO BAU 1.2120 SGT 6275.7 8DR E009.1 $63 3178.4 ST 2021.8 SR 1215.9 SS 3767.9

ROE .9539 RRA-t. OIT7 RC3 1.09?9 FAU .50965 RRT -.9248 RRF -.9449 9TF .9936 CRT -.8807 CR3 .9356 CST -.9926

F0(-8.9303 FRA23.8261 FC-19.9622 8SP 21234 Sr_ 8589.4 R23 .0352 R13 -.9954 LSA 4416.7 MSA 505.4 SSA 17.1

ROE 1.4920 9RA 4.0348 BC3 4.0401FSP $$062 _$ 8549,8 $G_ 732,7 THA $63.29 EL$ 2304.5 (L2 505.3 ALF 150.54

LAUHCH OATE OCT 1 1964 FLIGHT TIN( 348.00 ARRIVAL DATE $EP 14 1965

HELIOCENTRIC CONIC OI3TANCE 7g8.185

RL 149.75 LAb -.00 LOt. 7.85 Vb 32.4?0 GAL -8.10 AZL 89.05 HCA 252.12 SMA

RP 220.75 LAP -.94 LOP 259.97 VP 22,006 GAP -7.71AZP 90.30 TAL 313.00 TAp

RC 269.292 GL 6.71GP 8.98 ZAL $48.96 ZAP 75.96 ETS 181.73 ZAE t09.34 ETE

PLANETOCENTRIC CONIC

C3 22.678 VHL 4.752 OLA $4.99 RAL 161.75 RAD 6587.9 V(L 12.002 pTH 2.$4 VHP 3.$38 OPA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 27 46 2729.88 -27.85 76.72 30.63 95.35 20 13 $6

90.OD 11 27 24 4403.40 6.56 $83.37 23.85 62.39 12 40 47

100.00 20 57 14 2441.38 -29.20 35.34 30.47 96.69 21 37 55

100.00 12 40 58 4167.13 7.75 165.36 23.20 61.04 13 50 5

110.00 22 26 55 2175.16 -32.76 34.20 29.65 100.37 22 59 47

S10.00 13 30 45 4010.15 $0.84 $31.58 21.34 57.38 $4 37 35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.2388 TRA 4.1753 TC3-4.0452 BAU 1.2682 SGT 8641.4 SGR 1966.7 863 3501.4

ROE .9303 RRA -.9944 RC3 1.0639 FAU .49685 RRT -.9224 RRF -.9419 RTF .9942

F0(-6.7706 FRA23.4201 FC-18.9657 8SP 22570 SGe 6926.5 flZ3 .0355 R$3 -.9956

80E 1.5613 BRA 4.2920 BC3 4.1827 FSP 10943 SGt 8887.? SG2 732.2 THA 164.54

EARTH TO MARS

$84.61 ECC .23460 INC .9920 Vl 29,754

207.13 RCA |41.41 APO 228.20 V2 24,903

175.34 ZAC 91.64 ETC 259.07 CLP 75.79

19.33 RAP 161.82 ECC 1.$732

PO CST TIM INJ 2 LAT INJ 2 LONG

2129.9 -26.82 68.21

3803.4 2.81 176.70

1841.4 -27.97 46.75

3567,$ 3.83 158.76

1575.2 -30.98 25.43

3450.1 6.46 145.22

ORBIT DETERMINATION ACCURACY

ST 2560.7 8R $202.6 SS 3719.7

CRT -.8802 CRS .9293 CST -.9932

LSA 4437.5 MSA 509.8 SSA 16.9

EL$2459.8 EL2 509.6 ALF 152.58

LAUNC_ DATE OCT 1 1964 FLIGHT TIN( 350.00 ARRIVAL DATE SEP 16 1965

HELIoCENTRIC CC_IIC DISTANCE 602.189

RL 149.75 LAL -.OO LOL 7.85 VL 32.470 GAL -8.16 AZL 88.98 HCA 253.24 SNA

RP 220.37 LAP -.97 LOP 261.09 VP 22.053 GAP -7.94 AZP 90.29 TAL 314.75 TAp

RC 270.721GL 6.85 GP 8.84 ZAL 149.18 ZAP 74.15 ETS 182.02 ZAE $07.31ETE

PLANEToCENTR|C CCN1C

¢3 22.933 VHL 4.769 DLA 15.02 RAL 162.04 RAD 8567.9 VEL 12.013 PTH 2.14 VHP

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT

90.00 19 28 36 2733.94 -27.87

90.00 11 28 52 4404.91 6.60

100.OO 20 58 6 2445.25 -29.23

100.00 12 42 4 4169.73 7.81

110.00 22 24 30 2174.87 -32.90

150.00 13 32 8 4011,87 t0.91

DIFFERENTIAL C_RRECTION$

TDE-$.3408 TRA 4.4304 TC3-4.2504 BAu $.3296

ROE .9315 RRA -.9835 RC3 $.0379 FAu .48790

FDE-8.T013 FRA22.8895 FC-19.4172 884P 23594

ROE 1.6441 BRA 4.5344 BC3 4.3365 FSP 10584

EARTH TO MARS

184.81ECC .23537 INC 1.0182 vl 29,754

207.99 RCA 141.31APO 228.31 V2 24.945

173.80 ZAC 95.37 ETC 259.19 CLP 76.95

3,173 DPA 19.48 RAP 165.07 ECC 1.3774

INJ LONG INJ RT ASC INJ AZI4TH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.05 31.14 93.20 20 14 $0 2133.8 -26.86 68.49

183.46 24.31 62.40 12 42 17 3804.9 2.86 176.78

55.62 30.98 96.53 21 38 51 1845.2 -20.02 47.05

165.45 23.66 61.05 13 31 33 3368.7 3.89 158.85

34.48 30.37 100.21 23 D 45 1574.9 -31.04 25.70

131.68 21o79 57.40 14 39 0 3411.9 6.53 145,32

MID-COURSE EXECUTION ACCURACY ORB%T DETERMINATION ACCURACY

SGT 6996.8 SGR 1927.S SG3 3022.1 ST 2301.9 SR $193.9 SS 3686.0

RRT -.9194 flRF -.9589 RTF .9947 CRT -.8807 CR3 .9287 CST -.9935

7257.4 R23 .0360 R13 -.9960 LSA 4479.0 MSA 553.5 SSA 16.3

$61 7220.2 SG2 734.4 THA 165.64 EL1 2542.0 EL2 512.1ALF 154.33

$4



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT I 1964 FLIGHT TIN( 352.00 ARRIVAL OATE 3EP J8 1965

HELIOCENTRIC CONIC DISTANCE 808.194 EARTH TO MARS

RL 149.73 LAL -.00 LOL 7.85 VL $2.470 GAL -8.22 AZL 88.96 HCA 254.36 $MA 184.81 ECC .23600 INC 1.0441 Vl 29.754

RP 220.00 LAP -1.01 LOP 262.20 VP 22.100 GAP -8.IT AZ9 90.26 TAt. 314.48 TAp 208.84 RCA 141.20 APO 228.42 VZ 24.986

RC 272.134 GL 6.98 GP 8.89 ZAL 149.40 ZAp 72.3? ET$ |82.30 ZAE 105.32 ETE 176.24 ZAC 91.12 ETC 259.30 CbP 72.16

PLAk_TOCENTRIC CONIC

C3 23.210 _HL 4.816 DLA 13.0A RAL 162.33 RAD 6567.9 _(b $2.025 PTH 2.15 VHP 3.211 OPA 19.81 RAP 160.36 ECC 1.5820

LNCH AZMTH LNCM TIME L-I TIME |NJ LAT INJ LONG |NJ RT ADC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ t LONG

90.00 19 29 34 2737.81 -27.90 77.28 31.68 95.07 20 IS 12 213716 -26.90 68.7s

90.00 tt 30 16 4406.96 6.67 183.58 24.79 62.42 12 43 43 3807.0 2.gz 176.90

100.00 20 59 S 2448.97 -Z9.25 35.90 31.52 96.41 21 39 54 1849.0 -28.06 47.30

100.00 12 43 27 4170.84 7.98 165.56 Z4.14 81.07 13 $2 $8 3570.8 $.gs 158.97

110.00 22 25 32 2178.47 -3|.84 34.75 30.92 100.06 23 1 50 1578.5 -31.11 25.96

110.00 13 33 30 4014.10 10.99 151.80 ZZ.26 57.43 t4 40 24 3414.1 6.61 145.44

DIFFERENTIAL CGRRECTIONS NID-_UR_E EXECUTION ACCuRACy OR61T DETERMIHAT[ON ACCURACY

TOE-1.4386 TRA 4.6917 TC3-4.3585 BAU 1.3881 SGT 7344.8 SGR 1885.0 SG3 2938.1 ST 2438.7 SR 1182.2 99 _644.6

ROE .930t RRA -.9383 RC3 1.0067 FAU .47604 RRT -.9162 RRF -.9356 RTF .9951 CRT -.8802 CRS .9273 CST -.9938

FDE-9.S738 FRA22.3819 FC-IT.T360 SSP 24734 Sr_ TSS2.8 R23 .OSGG R13 -.9962 LsA 4512.3 MSA 516.9 SSA 15.9

8DE 1.7240 9RA 4.7846 BC3 4.4733 FSP S0307 SGI 7547.! SG2 735.3 THA 186.84 EL1 2660.9 EL2 514.2 ALF 155.94

LALR4CH DATE OCT I 1964 FLIGHT TIME 534.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CONIC

RL t49.TS LAL -,00 bOI. ?.83 VL 36.4T1

RP 219.82 LAP -1,04 LOP 243.3Z VP 22.147

R_273.529 GL T.11 GP 8.35 ZAL 149.64

pLAN(TOCENTRIC CON|C

C$ 23.504 VHL 4.648 OLA 15.06 RAL 166.64

LNCH AZMTH LNCH _IN( L-i T|RE INJ LA1

90.00 t9 30 40 2741.22 -27.62

90.00 11 31 36 4409,34 6.75

100.00 21 Q 11 2452,34 -29.29

100.00 12 44 48 4t73.45 7.66

110.00 22 29 39 2181.67 -32.69

ttO.O0 13 34 49 4016.76 11.09

DIFFERENTIAL C(:RRECTION8

10E-1.5388 TRA 4.9522 TC3-4.4980 9AU 1.4457

ROE .R464 RRA -o9114 RC3 .9745 FAU .46340

FDE-6.4344 FRA21.8546 FC-17,0970 984P 23866

BDE 1.8057 BRA 3.0333 BC3 4.6004 FSP 10024

DISTANCE 810.203 EARTH TO MARS

GAb -8.29 AZt. 68.93 HCA 255.48 SMA 184.82 ECC .23667 INC 1.0698 vt 29.754

GAp -8.39 AZP 90.27 TAL 314.20 TAP 209.68 RCA 141.07 APO 228.56 V2 25.027

2Ap ?0.63 ETS 162.56 ZAE 103.56 E_ 176.63 ZAC 90.66 ETC 259.40 CLP 70.40

RAD 6566.0 VEL 12.037 PTH 2.13 VHP 3.252 DpA 19.72 RAP 159.69 ECC 1.3869

1NJ I,.ONG INJ RT ASC INJ AZI4TH [NJ T|M( PO CST TIM INJ Z bAT INJ 2 LONG

77.53 32.23 94.94 20 16 21 2141.2 -26.94 69.02

183.72 23.29 62.43 12 4_ 7 3809.5 3.01 177.04

56.16 32.07 96.2T 21 41 3 1852.5 -28.11 47.55

165.71 24.63 61.09 13 54 21 3573.4 4.04 159.11

35.01 51.48 99.90 23 3 1 1582.0 -31.17 26.21

151.94 22.73 57.46 14 41 46 3416.8 6.72 145.58

MID-COURSE EXECUTION ACCURACY ORBIT D(TERMINATION ACCURACY

S_T 7655.3 S6R 184_.0 S_3 2830.6 31 2373.0 SR 1170.0 SS 3598.0

RRT -.9165 RRF -.9320 RTF .9954 CRT -.8794 CRS .9258 CST -.9941

Sr_ 7901.0 R23 .0372 R13 -.9964 LSA 4545.8 MSA 520.2 SSA 15.5

SGI 7806.6 _62 736.0 THA IGT.S5 ELI 2779.1 EL2 515.7 ALF 157.38

LAQNCH DATE OCT I 1964

HELIOCEHTRIC CONIC

RL 149.75 LAL -.00 LOt. ?.es VL 32.4T1

RP 219.25 LAp -1.07 LOP 264.45 VP 22.1g3

RC 274.906 GL 7.23 GP 8.41 ZAL 149.88

PLANETOCE_TRIC CONIC

C3 23.823 VML 4.861 DLA 15.06 RAL 162.98

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 31 53 2744.66 -27.94

90.00 11 32 55 4412.54 6.85

100.00 21 I 24 2455.97 -29.31

100.00 12 46 8 4176.56 8.06

110.00 22 27 52 2185.38 -32.92

110.00 13 36 6 4019.92 11.20

DIFFERENTIAL C._RECTIONS

70E-1.635? TRA 5.2111 TC3-4.6238 BAU 1.5029

ROE .9468 RRA -.8940 RC3 .9422 FAU .45036

FOE-8.2905 FRA21.3095 FC-16.3664 6SP 26959

BDE 1.8900 8RA 3.2856 BC3 4.7188 FSP 9725

FLIGHT TIME 356.00 ARRIVAL OATE SEP 22 1965

DISTANCE 814.215 EARTH TO MARS

GAL -6.38 AZL 88.90 HCA 256.60 SMA 184.02 ECC .2374_ INC 1.0953 vl 29.754

GAP -8.62 AZP 90.25 TAL 315,90 TAp 210.51 RCA 140.95 ApO 228.70 V2 25.067

ZAP 68.93 ET$ 182.81 ZAE 101,43 ETE 177.03 ZAC 90.62 ETC 259.50 CLP 66.69

RAD6568.O VEL 12.030 PTH 2.15 VHP 3.297 DPA 19.81 RAp 159.05 ECC 1.3921

INJ LONG INJ RT ASC )NJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT 1N_ 2 LON_

77°80 32.79 94.82 20 17 37 2144.7 -26.96 69.26

183.90 25.80 62.46 12 46 28 3812_6 3.11 177.22

36.41 _2.64 96.14 21 42 20 1656.0 -28.15 47.80

165.68 25.14 61.12 13 55 42 3576.6 4.15 159.28

35.27 32.05 9g.76 23 4 18 1585.4 -31.23 26.46

152.tl 23.25 57.49 14 43 6 3419.9 6.83 145.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

3GT 8011.9 SGR 1798.9 SG3 2760.8 ST 2705.0 SR 1157.5 Ss 3550.0

RRT -.g065 RRF -.9261RTF .9957 CRT -.8784 CRS .9243 CST -.9943

SG8 6211.4 R23 .0380 Rt3 -.9966 LSA 4581.0 MSA 523.2 SSA 15.2

SG1 6178.3 SG2 736.6 THA 168.38 EL1 2896.6 EL2 516.6 ALF 156.89

LAUNCH DATE OCT 1 1964 FLIGHT TIM( 356.00 ARRIVAL DATE SEP 24 1965

HELIOCENTR|C CONIC DI3TANCE 816.230 EARTH TO MARS

RL 149.75 LAL -.00 LOt. 7.83 VL 32.472 GAL -8.43 AZI. 88.88 HCA 257.73 SHA 184.84 ECC .23819 INC 1.1207 Vl 29.754

RP 218.89 LAP -1.10 LOP 265.58 VW 22,240 GAP -6.84 A2P 90.24 _AL 313.59 TAP 211.33 RCA 140.61 APO 228.86 v2 25.106

RC 276.266 G4. 7._4 GP 8.26 ZAL 150.14 ZAP 67.26 ETS 183.06 ZA( 99.54 ETE 177.40 ZAC 90.38 ETC 259.60 CLP 67.01

PLANETOCENTRIC CONIC

c3 24.161 VHL 4.913 DLA 15.06 RAL 163.26 RAO 6566.0 _EL 12.064 PTH 2.tG VHP 3.344 OPA 19.88 RAP 158.46 ECC !.3976

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 19 33 12 2747.93 -27.96 78.03 33.38 94._0 20 |9 0 2147.9 -27.01 69.49

90.00 11 34 10 4416.2T 6.96 164.10 26.33 62.46 12 47 46 3816.3 3.22 177.42

100.00 21 2 43 2459.25 -29.34 56.J3 33.23 g6.02 21 43 43 1859.3 -28.19 48.03

100.00 12 47 20 4160.18 8.16 166_09 25.67 61.15 13 57 0 3580.2 6.27 159.46

110.00 22 29 12 2188.69 -32.96 35.52 32.65 99.61 23 5 40 1588.7 -31.29 26.70

110.00 13 37 21 4023.31 11.33 152.51 23.78 57.53 14 44 25 3423.5 6.97 145.93

DIFFERENTIAL CGIRRECT|ONS MIO-COURS( EXECUTION ACCURACY ORBIT OETERMIHATION ACCURACY

TOE-1.7343 TRA 5.4703 TC3-4.7396 BAU 1.5589 SGT 5330.6 SGR 1755.6 SG3 2669.0 8T 2833.8 SR 1144.6 SS 3498.7

flOE .9448 RRA -.8570 RC3 .9095 FAU .43671 RRT -.9041RRF -.9_40 flTF .9959 CRT -.8771CRS .9227 CST -.9944

FOE-8.1340 FRA20.?362 FC-13.6462 BSP 25062 _ _513.6 R23 .0567 R13 -.9967 LSA 4615.7 MSA 525.9 SSA 14.9

BDE 1.9749 8RA 5.5370 BC3 4.8262 FSP 9431 9G1 8461.7 SG2 737.0 THA 169.13 EL1 3012.1 EL2 517.1 ALF 159.87
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JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOl.. !, 1964)

LAUNCH DATE OCT 1 19G4

HELIC_ENTRIC CONIC

RL 149.75 LAL -.00

RP 218.$2 LAP -1.18

RC 277.G09 GL 7.45

PLAMETOCENTRIC CONIC

C3 24.521 VHL 4.952

LNCH AZMTH LMCH TIME

90.00 19 34 40

9O.O0 _1 35 81

100.00 21 4 10

lOD.OQ 12 48 32

110.00 EZ 30 37

110.00 13 36 34

FLIQHT TIM( 360.00 ARRIVAL DATE SEP 26 "1965

DISTANCE 822.247 EARTH TO MARS

LOL 7.85 VL 32,._73 GAL -8.51 AZL 86.95 HCA 258.87 8MA 184.65 ECC .23903 gNC 1.1480 Vl 29.754

LOP 266.71 VP 22.287 GAP -9.08 kZP 90.22 TAL 313.87 TAp Z12.14 RCA 140.67 APO 229.04 VZ 25.148

6P 8.11 ZAL 150.41 ZAP 65.64 [TS 183.29 EkE 97.69 ETE 177.74 ZAC 90.15 ETC 259.68 CLP 85.38

DLA 15.04 RAL 183.81 MAD 6588.0 VEL 12.079 PTH 2.16 VHP 3.395 DPA 19.94 RAP 157.92 ECC 1.4036

L-; TIME |NJ LAT INJ LONG |NJ RT ASC IflJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2751.05 -27.97 78.28 33.98 94.59 20 20 31 2151.0 -27.04 69.72

4520.43 7.09 184.34 26.88 62.51 12 49 2 3820.4 3.36 177.85

2462.40 -29.38 56.89 35.64 95.90 21 48 12 1862.4 -28.23 48.26

4184.30 8.32 166.32 26.22 61.$8 13 58 18 3584.3 4.41 159.71

2191.91 -33.00 35.77 33.26 99.47 23 7 9 1§91.9 -31.34 26.94

4027.56 11.48 152.53 24.52 57.58 14 48 42 3427.6 7.12 148.15

DIFFERENTIAL _MECTIONS

TOE-1.0343 TMA 5.7278 TC3-4.8458 BAU 1.6143

ROE .9432 flRA -.8300 RC3 .6765 FAU .42278

FDE-7.9TSO FflA20.1g07 FC-14.9284 884 s 29117

ROE 2.0626 BMA 5.7874 BC3 4.9243 FSP 9124

N|D-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9638.6 _ 1712.7 863 2573.9 ST 2960.3 SR 1131.6 8s 3446.5

RflT -.$993 RRF -.9196 RTF .9960 CRT -.8758 CflS .9212 CST -.9946

Sr_ 9809.8 fl23 .0396 R13 -.91)67 LEA 4682.2MSA 529.2 SS4 14.6

$61 8773.9 $62 737.2 THA 169.82 ELI 3126.7 EL2 317.1 ALF 160.95

LAUNCH DATE OCT 1 1964 FLIGHT TINS 362.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC C._IIC

ML 149.73 LAL -.00 7.85 VL

RP 218.16 LAP -1.18

RC 278.933 _ 7.56

PLAN(TOCENTRIC CONIC

C3 24.905 VHL 4.991

LNCH AZNTH LNCH TINS

90.00 19 SG 14

90.00 11 36 29

100.00 21 3 43

100.00 12 49 41

110.00 22 32 6

110.00 13 39 4R

DIFFERENTIAL CCRRECTION$

T0(-1.9347 TRA 5.9848 TC$-4.9412 RAU 1.9690

ROE .9415 RRA -.8034 RE3 .8440 FAU .40889

FOE-7.8121 FMAIG.6203 FC-14.2087 BSP 30140

ROE 2.1319 8RA 6.0883 BCS 5.0128 FSP 9913

DISTANCE 829.267 EARTH

LOL 32.474 GAL -8.59 AZL 88.83 HCA 260.00 SMA 184.87 ECC .23993 INC

LOP 267.83 VP 22.334 GAP -9.28 AZ1P 90.20 T/d. 312.94 TAP 212.94 flCA 140.32 APO

GP 7.97 ZAL IS0.89 ZAP 64.06 [T$ 183.50 zAE 93.87 ST( 178.06 ZAC 89.93 ETC

OLA 13.02 RAL 195.95 MAD 6368.0 VEL 12.095 PTH 2.16 VHP 3.449 DpA 19.97 RAP 157.42 ECC 1.4099

L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2754.01 -27.99 79.47 34.60 94.48 20 22 8 2154.0 -27.07 89.93

4423.10 7.24 194.G0 27.45 62.35 12 50 14 3825.1 3.51 177.91

2469.42 -29.32 57.11 34.40 95.78 21 46 48 1865.4 -28.27 48.48

4188.92 8.47 169.59 26.79 61.23 13 59 30 3588.9 4.57 159.97

2193.03 -33.03 38.01 33.89 99.34 23 8 43 1595.0 -31.39 27.17

4032.08 11.64 132.78 24.98 57.83 14 48 38 3432.1 7.29 146.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 89_4.9 _ 1870.4 SG3 2482.3 ST 3083.9 SR 1118.5 S| 3392.3

RRT -.8943 _ -.9150 RTF .9962 CRT -.8744 CRS .9197 CST -.9947

9091.7 R23 .0404 RI3 -.9968 LEA 4689.3 MSA 530.3 SEA 14.3

SGI 9061.7 802 737.2 THA 170.45 ELI 3239.6 £L2 516.7 ALF 161.93

TO MARS

1.1711 Vl 29.754

229.23 V2 25.188

259.76 CLP 63.78

LAUNCH DATE OCT I tiSa

HELIOCENTRIC CONIC

RL 149.75 LAL -.OO

RP 217.80 LAp -1.18

RC 260.240 GL 7.66

PLANETOCENTMIC CONIC

C3 25.313 VHL 5.031

LNCH AZI4TH LNCH TIME

go.o0 19 37 53

90.00 11 37 34

100.00 21 7 23

100.00 12 50 47

110.00 22 33 45

110.00 13 40 55

FLIGHT TIME 364.00 ARRIVAL DATE 8EP 30 1885

DISTANCE 830.288 EARTH TO MARS

LOt. 7.85 VL 38.479 GAL -8.67 AZL 88.80 HCA 261.15 SMA 184.89 ECC .24089 IMC 1.1962 ¥1 29.754

LOP 268.99 VP 22.381 GAP -9.50 kZP 90.16 TAL 312.58 TAP 213.73 RCA 140.38 APO 229.43 V2 83.228

6P 7.82 ZAL 150.97 ZAP 62.51 ET8 183.71 ZAE 94.09 ETE 178.37 ZAC 89.72 ETC 259.83 CLP 92.23

OLA 14.99 RAL 164.29 RAD 6568.0 VEL 12.112 PTH 2.17 VHP 3.508 DPA 19.99 RAp 158.98 ECC 1.4168

L-I TIME INJ LAT INJ LOMG ;NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2758.82 -28.00 78.68 33.24 94.38 20 23 52 2156.8 -27.10 70.13

4430.31 7,40 164.90 28.04 82.59 12 51 24 3830.3 3,67 178.21

2488.31 -29.40 37.32 35.10 95.67 21 48 31 1868.3 -28.30 48.69

4194.03 6.84 166.87 27.37 61.27 14 0 41 3594.0 4.74 160.25

2198.10 -33.0T 36.24 34.54 99.20 23 10 23 1598.1 -31.44 27.39

4037.02 11.83 153.05 25.46 57.89 t4 48 12 3437.0 7.48 146.65

DIFFEMENTIAL CORRECTIONS

70E-2.0354 TRA 6.2426 TC3-3.0254 8AU 1.7227

ROE .9398 RRA -.7773 RC3 .8117 FAU .39432

FOE-7.9423 FMA19.0504 FC-13.4860 BSP 31157

ROE 2.2419 BRA 6.2909 BC3 5.0903 FSP 6307

MID-COURSE EXECUTION ACCURACY

SGT 92Z5.3 9GR 1628.7 SG3 2388.6

RRT -.8889 RRF -.9102 RTF .9982

SG8 9368.0 RE3 .0413 R13 -.9968

SGI 9338.9 SG2 736.9 THA 171.02

LAUNCH DATE OCT 1 1964

ORBIT DETERMINATION ACCURACY

ST 3204.8 SIR 1105.3 S8 3336.7

CRT -.8728 CRS .9182 CST -.9847

LEA 4726.8 MSA 53E.0 SEA 14.1

ELI 3330.5 EL2 31§.0 ALF 162.83

HELIOCENTRIC CONIC

RL 149.73 LAL -.00

RP 217.44 LAP -1.21

RC 281.529 r_. 7.75

PLAN(TOCENTRIC C(_41C

C3 25.747 VHL t.074

LNCH AZNTH LNCH TIN(

90.00 19 39 44

90.00 11 38 35

100.00 21 9 9

100.00 12 51 50

110.00 22 33 2T

110.00 13 42 2

FLIGHT TINS 366.00 ARRIVAL DATE OCT 2 1985

DISTANCE 834.311 EARTH TO MARS

L04. 7.85 VL 32.477 GAL -8.76 AZL 88.78 HCA 262.29 SMA 164.92 ECC .24190 INC 1.2212 vl 29.754

LOP 270.14 VP 22.429 GAP -9.71 AZP 90.16 TAL 312.22 TAp 214.5t RCA 140.19 APO 229.65 V2 25.268

6P 7.68 ZAL 151.27 ZAP 61.01 ET8 183.91 ZA( 92.35 ETE 176.66 ZAC 89.52 ETC 259.89 CLP 60.72

OLA 14.94 RAL 194.83 RAO 9568.0 VEL 12.129 PTH 2.17 VHp 3.568 DPA 20.00 RAP 156.54

L-I TIN( INJ LAT INJ L(SNG INJ RT ASC |NJ AZMTH |NJ TIM( leo CST TIM INJ 2 LAT

2789.48 -28.02 T9.97 35.90 94.28 20 25 43 2139.5 -27.13

4436.08 7.38 185.22 28.64 62.64 t2 52 31 3836.0 S.86

2471.07 -29.42 57.32 35.76 93.58 21 50 20 1871.1 -28.34

4199.87 8.82 197.18 27.98 EI.32 14 I 30 3599.7 4.93

2201.07 -33.10 36.46 35.21 99.07 23 12 8 1601.1 -31.49

4042.44 12.02 133.34 28.08 57.76 14 49 24 3442.4 7.68

MID-COURSE EXECUTION ACCURACY

SGT 9503.0 SGR t587.9 $03 2295.0

RflT -.8833 RRF -.9031 RTF .9983

9634.7 R23 .0423 R13 -.9968

• GI 9606.5 SG2 T36.5 THA 171.55

DIFFERENTIAL COIRECTION8

TDE-2.1399 TRA 8.5004 TC3-3.0993 BAU 1.7733

ROE .9384 RNA -.7321 Re3 .7797 FAU .37983

FDE-7.4707 FRASS.4790 FC-12.7720 BGP 32138

ROE 2.3338 BRA 6.5488 BC3 5.1376 FSP 8198

ECC 1.4237

INJ 2 LONG

70.32

17R.§3

48.88

160.56

27.61

146.94

ORBIT DETERN|NATION ACCURACY

ST 3322.8 SR 1092.2 88 3279.R

CRT -.8711CRS .9167 CST -_9948

LEA 4785.0 MSA 533.4 9SA 13.6

ELI 3439.S EL2 315.1ALF 183.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUMCH DATE C_T I lS$4

HELIOCENTRIC CONIC

RL 149.75 LAL -.00

RP 217.09 LAP -1.24

RC 262.801 GL 7,84

PLAN(TOCENTRIC C(_4_IC

C3 26.20¥ YHL 5,119

LNCH AZNTH LNCH TIM(

90.00 19 41 39

9D.OD 11 39 38

1DO.D0 21 11 2

100.00 12 52 $1

110.00 ZE $7 15

110.00 IS 43 7

FL|;HT TEN( 368.00 ARRIVAL DATE OCT 4 1965

DISTANCE 838.335 EARTH TO MARS

LO(. 7.85 YL 32.478 GAL -8.85 AZL 88.75 HCA 263.44 SMA 184.95 ECC .24298 |NC 1.2461 Vl 29.754

LOP 271.28 vP 22.474 GAP -9.93 AZP 90.14 TAL 311.84 TAP 215.28 RCA 140.01 APO 229.88 V2 25.507

GP 7.54 ZAL 151.58 ZAP 59.55 [TS 184.09 ZA( 90.65 ETA 178.98 ZAC 89.32 ETC 259.95 CLP 59.26

DLA 14,89 RAL 188,D1 BAD 88G8,1 _L 12,145 PTH 2,18 VHP 3,829 DPA 19.88 RAP 158,18 ECC 1,4513

L-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZI4TH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2781.93 -28.03 79,06 36.58 94.19 20 27 41 2162.0 -27.15 70.50

4442.27 7.78 165.56 29.27 62.69 12 33 35 3842,3 4.06 176.88

2473.71 -29.43 57.72 36.44 95.46 21 52 14 1873.7 -28.37 49.07

4203.73 9.02 167.53 26.80 61.38 14 2 58 3605.8 5.13 160.90

2203,96 -33.13 38,88 35,89 96,94 23 13 59 1604,0 -31,54 27.82

4048.30 12.23 15_.GG 26.68 57.83 14 50 35 3448.3 7.gO 147.25

DIFFERENTIAL CCRRECTION$

TOE-Z.2397 TRA 6.7582 TC3-5.1614 BAU 1.8272

ROE .93T1 RRA -,7273 RC3 ,7483 FAU ,38340

FOE-7.2974 FRAt?,9089 FC-12,0711 BSP 33099

ROE 2,4273 IRA S.7872 9CS 5,2154 FSP 7693

MIO-COUR_d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9770,8 SGR 1348,2 883 2202,1 8T 3438,4 SR 1.079,1 $9 3221,6

ROT -.8773 RRF -,8998 RTF ,9963 COT -,8695 CR$ ,9182 CST -.9946

SGB 9892,6 RZ3 ,0432 fl13 -,9968 LSA 4804,3 MSA 534,4 $SA 18,6

SG1 9885.2 SG2 735.8 THA 172.04 ELI 3366.9 ELi 513.8 ALF 164.40

LAUNCH DATE OCT I 1984 FLIGHT TIN( 370.00

HELIOCENTRIC CQISIC

RL 148,T5 bat. -,00

RP 216,74 LAP -1,27

RC 284.057 GL 7.92

PLAN(TOCENTRIC _IC

CS 28.694 VHL 5.167

LNCH AZI4TH LNCH TIME

90.00 19 43 41

90.00 11 40 28

100.00 21 13 2

100,00 12 58 48

110.00 22 39 8

110.00 13 44 10

ARRIVAL DATE OCT S 1965

DISTANCE 842.380 EARTH TO MAR6

LOt. 7,83 _t. 38.460 GAL -8.95 kZt. 88,73 HCA 284.59 St4A 184.98 ECC .24412 INC 1.2708 Vl 29.754

LOP 272,44 Vff _.521 GAP -10.15 AZP 90.12 TAL 311.45 TAP 216.04 flCA 139.82 APO 230.13 V2 25.346

GP 7,40 ZAL 151,90 ZAP _P,13 ET8 184.27 ZAE 88,98 ATE 179,19 ZAC 89,14 ETC 280,00 CLP 57.83

DLA 14.83 RAL 185.38 RAO 8508.1VEL 12.t80 PTH 2.18 VHP 3.885 DpA 19,93 RAp 155.88

L-I TIM( INJ LAT INJ LONG IMJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN /NJ 2 LAT

2784.38 -28.04 78.23 37.2T 94.10 20 29 45 2184.4 -27.18

4449,03 7,99 185,SNi 29,81 82°74 12 34 37 3848,0 4,27

2470.24 -2t).43 $7.90 37,14 95.37 21 54 18 1876.2 -28.40

4212.40 8.24 167.90 29.24 61.44 14 4 0 3612.4 5.35

2R08.79 -33.18 38.90 36.60 98.82 23 15 55 1606.8 -31,59

4054.82 12.48 t54.01 27.32 57.91 14 51 48 3434.8 8.14

MID-COURSE EXECUTION ACCURACY

SCrTtOOts.8 SS;R !509.6 SG3 1110,S

RAT -.|711 _ -,8944 RTF .8883

SG1|10141.5 R23 .0442 .fl13 -.8968

S81t0114.9 SG2 734.9 T14A 172.49

DIFFERENTIAL C_RECTION8 -

TOE-2.S4S5 TWA 7.0189 TC3-$,2138 BAU 1.8762

ROt .8381 RRA -.7033 RC3 .7180 FAU .$S0t)8

FOE-7.1227 FRA17.S438 FC-18.3827 8RP 34039

BIDE 2,5235 BOA 7.0320 8C3 5.2828 FSP 7591

ECC 1.4893

INJ 2 LONG

70.87

179.26

48.28

181.26

28,08

14?.39

ORBIT DETERMINATION ACCURACY

ST 3551.3 SR 1068.2 SS 3183.0

COT -,8878 CRS ,8138 CST -.8948

LSA 4844.2 MSA 535.1 8SA 15.5

EL1 3672.3 EL2 512.3 ALF 195.10

LAUNCH DATE OCT I 1984

H(LIOCEMTRIC CONIC

NL 149.75 LAL -,O0

OP 218.39 LAP -1,29

Re 295.286 GL 7.98

PLANETOCENTRIC CONIC

C3 27,211 VHL 5.215

LNCH AZMTH LNCH TIME

IS.DO 19 45 50

IS.DO 11 41 19

100.00 21 15 7

tOO.DO 12 54 43

110.00 22 41 8

110.00 13 45 12

FLIGHT TIN( 372.00 ARIIIVAL DATE OCT S 198S

DISTANCE 84S,385 EARTH TO MARS

LOS. 7.85 VL 32.402 GAL -8,03 AZL 88.70 HCA 265.75 SMA 185.01ECC .24533 INC,1.2958 Vl 29.754

LOP 273,58 VP 22.$57 GAP -IO,SS AZP 80,10 TAL 311,04 TAP 218,78 RCA 139.62 APO 230,40 V2 25,585

GF 7.26 ZAL 152.23 ZAP 58.7S ETS 184.44 ZAE 87,36 ETA 179.43 ZAC 88.R7 ETC 280.08 CLP 56.45

DLA 14.78 RAL 155.75 flAD 6588.1YEL 12.1R0 PTH 2.19 VHP 3.764 DpA 19.91 RAP 155.58 ECC 1.4478

L-I TIME |NJ LAT INJ LONG iNJ RT ASC INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2766.63 -28.05 79.39 37.98 94.02 20 31 36 2166.6 -27.20 70.83

4458.31 8.21 ,186.38 30.57 62.81 12 55 38 3856.3 4.50 179.66

2478.88 -29.47 58.08 37.85 95.27 21 56 26 1878.7 -28.42 49.43

4218,51 8.47 188,30 L_J,20 61,51 14 5 2 3619,5 5,59 161.66

2209.54 -33.19 37.11 37.31 98.70 23 17 57 1609.5 -31.63 28.23

4061.39 12.71 154.38 27.87 58.00 14 52 53 3461.4 8.39 147.95

OIFFERENTIAL CC:RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.4481 TRA 7.2768 TC3-5.2581 8AU 1.9285 SG710277.0 8GR 1472.3 SG3 2019.9 ST 3661.4 SR 1053.3 SS 3108.1

ROE .9853 RRA -.6801 RC3 ,6882 FAU ,33888 RflT -,8548 RRF -,8887 RTF ,9983 CRT -,8662 CRS ,9125 CST -,9948

FDE-S,9462 FRA16,7841 FC-10,7114 8SP 34959 S88103|1,9 R23 ,0452 R13 -,9967 LSA 4884,5 MSA 535,4 SSA 15.5

9_E 2.$207 BRA T.3085 9C3 S.SOtO FSP 7293 $8110356,0 SG2 733.7 THA 172.90 ELI 3773.6 EL2 510.5 ALF 165,74

LAUNCH DATE OCT I 1984 FLIGHT TIME 374,00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC C_NIC DISTANCE 850.410 EARTH TO MARS

RL 148.75 LAL -.00 LCL 7.85 VL 32.484 GAL -9.16 AZL 88.68 HCA 266.91 _ISA 185.05 ECC .24660 IkC 1.3207 Vl 29.754

Rp 216.05 LAP -1.32 LOP 274.75 IRe 22.813 GAP -10._T kZP 90._7 TAL 310.81 TAP 217.52 RCA 139.41APO 230.68 VZ 25.428

RC 288,520 C4. 8,07 GP 7,12 ZAL 132,37 Zkp 53,42 iTS 184,_0 ZAE 83,77 ETA %TO,KS ZAC 88,80 ETC 260,07 CLP 55,11

PLAN[TOCENTRIC CCNIC

C3 27.759 VHL S.269 OLA 14.68 RAL 188.14 RAD 8588.1V[L 12.212 PTH 2.1R VHp 3.838 OPA 18.85 RAP 155.35 [CC 1.4588

LNCH AZMTH LNCH TIN( L-I TINE |NJ LAT ZNJ LONG ZNJ RT AS(; INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 18 48 5 2788.78 -28.08 79._r5 38.71 83.95 20 34 14 2168.8 -27.22 70.98

90.00 11 42 O 4464,10 8,46 18i,82 31,25 i2,87 12 56 32 3864,1 4,75 180.10

tOO.DO 21 17 19 2480.87 -29.48 58.25 32.50 9S.1R 21 58 40 1881.0 -26.45 49.60

100.00 12 33 35 4227,11 9,71 168,73 50,38 G1,$9 14 8 2 3827,1 5,64 162,08

110.00 22 43 12 221R.24 -33.22 37.31 38.05 98.58 23 20 5 1612.2 -31.67 28.43

110.00 13 48 11 4068.61 12.97 154.70 22.85 58.0R 14 53 59 3468.6 8.66 148.55

DIFFERENTIAL CGRRECTION8 NID-r_URSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.5545 TRA 7.5384 TC8-3.R884 8AU 1.9778 SGTIO51S.O SGR 1458.3 SG3 1931.0 8T 3769.3 SR 1040.8 SS 3042.8

ROE .8348 RRA -,8578 RC3 ,8584 FAU ,32R51 ROT -,5582 W -,8829 RTF ,8963 CRT -,8845 CRS ,9112 CST -.9948

F0(-S.7709 FR&18.2313 FC-IO.OSSS 88P 35851 S88104|$. 7 R23 ,0463 R13 -,8967 LSA 4g25.7 MSA 535.5 $$A 15.2

BD[ 2.?200 9RA 7.3570 BC3 3.3284 FSP 8988 S8110588,4 _ ?32.3 THA 173.28 ELI 3677.1 EL2 508.G ALF ISS.$3

t7



JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT I 1964 FLIGHT TIM( 378.00 ARRIVAL DATE OCT 22 1965

HEL|OCENTRIC CONIC OISTANC[ 854.488 EARTH TO MARS

RL 149.75 LAL -.00 LOL 7.85 YL 38.487 GAL -9.28 AZL 88.65 HCA 268.07 SNA 185.08 ECC .24793 INC 1.3458 vl 29.754

RF 215.71 LAp -1_34 LOP 2?5.92 VP 22.858 GAP -10.79 AZP 90.05 TAL 310=17 TAp-218,24 RCA 139.19 ApO 250.97 V2 25.441

RC tRY.YES GL 8.13 GP 6.99 ZAL 152.92 ZAP $4.18 (78 184.75 ZAE 84.22 ST[ 179.87 ZAC 88.65 ETC 260.09 CLP 53.81

PLANETOCENTRIC CONIC

C$ 28.S$8 VHL 5.323 DLA 14.59 flAL 188.53 RAO 8588.1VEL 12.236 PTH 2.20 VHP 3.911DPA 19.78 RAP 155.16 [CC |.4814

LNCH A2147H LNCH TIME L-I TIRE IHJ LAT

90.00 19 59 Z? 2770.77 -88.07

90.00 11 48 53 4472.39 8.71

100,00 21 19 37 E488.19 -29.49

100.00 lZ 58 24 4235.80 9.98

110.O0 EE 45 22 2214.88 -58,84

110.00 13 47 8 4078.28 13.84

DIFFENEMTI AL C(_RECTION8

70E-Z.8880 TRA 7.8021 TC3-5.$111 BAU 2.0268

ROE .9147 RRA -,i314 RC3 .8919 FAU .30852

FOE-8.5957 FRA15.8879 FC8-9.4251 BSP $8709

BOE t.8813 BRA Y.8280 9C3 5.3485 FSP 6708

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAY INJ Z LONG

79.89 $9.48 93.87 20 36 37 2170.8 -27.24 71.13

187.50 31.95 62.95 12 57 86 3872.4 5.02 180.57

58.41 39.38 95.10 22 1 0 1883.2 -28.47 49.71

169.19 31.27 61.68 14 6 59 3635.2 6.11 182.53

$7.$2 38.81 98.46 23 22 17 1614.9 -31.72 28.62

155.20 29.34 58.20 14 55 4 3476.S 8.94 148.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G710748.1 8GR 1401.7 8GS 1844.0 ST 3874.8 SR 1028.4 88 2981.9

RRT -.8§14 RRF -.8770 RTF .9962 CRT -.8629 CRS .9100 CST -.9947

S8810887.2 R23 .0474 R13 -.9968 LSA 4967.6 MSA 535.1 SSA 13.1

S8110812.5 SG2 730.7 THA 173.63 ELI $976.8 ELI 508.4 ALF 168.88

LAUNCH DATE OCT 1 19(,4 FLIGHT TIN( 378.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC DISTANCE 858.458 EARTH TO MARS

RL 149.T5 LAL -.00 LOt. 7.85 VL 32.489 GAb -9.39 AZL 88.63 HCA 289.24 SNA 185.12 ECC .24934 INC 1.3706 Vl 29.754

_P 215.38 LAP -1.$7 LOP 277.08 VP 22.705 GAP -11.00 AZP 90.02 TAL 509.72 TAP 218.95 RCA 138.96 APO 231.28 V2 85.498

RC R88.924 GL 8.12 GP 8.86 ZAL 153.28 ZAP S2.88 ET$ 184.89 ZAE 82.70 ETE 180.08 ZAC 88.50 (TC 260.11 CLP 52.55

PLAM(TOCENTRIC CONIC

CS E8.DSE VHL S.S21 OLA 14.49 RAL 1i8.98 RAID 8518.2 VEL 12.261 PTH 2.21 VHP 3.988 OpA 19.69 RAP 155.01 ECC 1.4765

LNCH AZNTH LNCH TIN( L-! TIME |NJ LAT INJ L_NG INJ RT AS(; INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 52 55 2772.87 -28.08 79.83 40.22 93.80 20 39 7 8172.7 -27.26 71.26

90.00 11 43 38 4481.19 8.99 187.80 32.86 83.03 12 58 17 3881.2 5.30 181.06

100.00 2L RE 1 24_5| -29.§1 58.57 40.09 95.02 22 3 26 1885.3 -IS.SO 49.91

100.00 18 57 11 4843.77 10.25 199.87 31.99 81.77 14 7 54 3643.8 6._0 183.00

110.00 88 47 37 2817.47 -33.27 37.71 39.58 98;35 23 24 54 1617.5 -31.78 88.81

110.00 13 48 4 4084.39 13.53 155.65 30.08 58.31 14 56 8 3484.4 9.25 149.18

OIFFERENTIAL C_RECTION8 MIO-COUR8( ExECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.7711 TRA 8.017i TCS-§.3tS2 BAU 2.0744 SG710987.1 8GR 1388.6 883 1759.0 ST 3977.7 SR 1018.2 88 8920.4

ROE .8848 RRA -.81§8 tiC3 .8044 FAU .29485 RRT -.8445 RRF -.6710 8TF ,9961 CRT -.8613 CRS .9090 CST -.9947

FDE-8,4815 FflA15.151| FC3-8.8188 BEP 37552 SG911052.2 R23 .0485 R13 -.9965 LSA S009,8 MSA 584.6 SSA 12.9

BIDE 2.9245 BRA 8.0910 0C3 5_3594 FSP 6424 SG111028.1 SG_ 728.9 THA 173.96 ELI 4074.4 EL2 $04.0 ALF 167.39

LAUNCH DATE OCT I 1914 FLIGHT TIME 360.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC

RL 14R.75 LAL -.OD

RP 215.05 LAP -1.40

RC 290.105 GL 6.25

PLANETOCENTRIC CONIC

C3 29.601VHL !.441

LNCH AZMTH LNCH TIM[

90.00 19 55 29

R0.00 11 44 15

100.00 21 24 30

100.OO 12 57 54

110.00 2Z 49 57

110.OO 13 48 57

DISTANCE 862.476

LOt. 7.85 VL 38.492 GAL -9.38 AZL 88.80 HCA 270.41 SNA

LOP 278.25 Vp 22.750 GAP -11.22 AZP 89.99 TAL 309.25 TAp

GP 6.73 ZAL 155.65 ZAP 51.84 ETS 185.02 ZAE 61.23 ETE

EARTH TO MARS

185.17 ECC .25082 INC 1.3955 Vl 29.?54

219.65 RCA 138.72 APO 231.61 V2 25.535

160,27 2AC 88.37 ETC 260.12 CLP 51.32

OLA 14.39 RAL 167.33 RAO 8588.2 VEL 12.267 PTH 2.21 VHP

L-I TIME IMJ LAY INJ LONG INJ" RT ASC INJ AZMTH INJ TIME

2774.48 -28.09 79.98 41.00 98.74 20 41 43

4490.49 9.27 188.33 38.40 63.12 12 59 6

2487.35 029.52 56.72 40.88 94.94 22 5 58

4232.73 10.54 170.19 32.73 61.87 14 8 47

2220.01 -$3.29 37.91 40.37 98.24 23 26 57

4098.94 13.84 136.13 30.79 58.43 14 57 10

MID-COURSE EXECUTION ACCURACY

SGT11179.9 SGR 1336.9 SG3 1676.1

RflT -,8375 RRF *.8649 RTF .9960

SG011259.8 R23 .0497 R13 -.9964

SG111239.1 SG2 726.8 THA 174.26

OIFFERENTIAL C.CRRECTIONS

70(-2.8887 TRA 8.3359 _C$_5.3303 9AU 2.1218

flOE .9385 RflA -.5984 RC3 .3785 FAU .28142

FOE-6.2501 Ff1114.6248 FCS-8.ES08 BSP 58372

BDE 3.0807 8RA 8.3572 BC3 3.3616 FSP 6146

4.069 OpA 19.59 RAP 154.91 ECC 1.4872

PO CST TIN IMJ 2 LAT INJ 2 LONG

2174.5 -27.27 71.39

3890.5 5.59 181.59

1887.4 -28.52 50.06

3652.7 6.70 183.51

1620.0 -31.80 29.00

$492.8 9.58 149.64

ORBIT DETERMINATION ACCURACY

ST 4079.0 SR 1004.4 SS 2859.1

CRT -.8599 CRS ,9080 CST -.9946

LSA 5053.4 MSA 533.6 SSA 12.8

EL1 4170.8 EL2 501.4 ALF 167.87

LAUNCH OATE OCT I 1964 FLIGHT TIME 382,00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CCNIC DISTANCE 809.494 EARTH TO MARS

RL 149.75 LAL -.00 LOL 7.88 VL 32.494 GAL -9.85 AZL 88.56 HCA 271.58 SNA 185.21ECC .25258 INC 1.4807 vl 29.754

RP 214.7£ LAP -1.42 LGP 279.43 VP 22.795 GAP -11.44 AZP 89.96 TAL 308.76 TAP 220.34 RCA 138.47 APO 281.98 V2 25.572

RC 291.878 GL 8.50 GP 8.80 2AL 154.03 ZAP 50.45 ET$ 185.15 ZA( 79.76 ETE 180.45 ZAC 88.24 ETC 260.12 CLP 50.14

PLANETOCE14TRIC _IC

C3 50.287 Vt4L 5.508 OLA 14.27 RAL 187.74 RAD G568.2 VEL 12.313 PTH 2.22 VHp 4.152 DpA 19.48 RAP 154.85 ECC 1.4985

LNCH A2147H LNCH TIN( L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZNTN INJ TIME PO CST TIM IHJ 2 LAT INJ Z LONG

90.00 19 58 9 2778.18 -26.10 80.09 41.80 93.88 20 44 25 2176.2 -27.29 71.51

90.00 11 44 32 4300.29 _.57 188.90 34.15 83.22 12 39 52 3900.S 5.90 182.14

100.00 21 27 S 2489.31 -29.53 58.47 41.88 94.87 22 8 35 1889.3 -28.54 50.20

100.00 12 58 _ 4R82.37 10.85 170.73 33.48 81.97 14 9 38 3662.4 7.02 184.04

110.00 28 521_ 1282.51 -33.32 38.10 _1.18 98.13 23 29 25 1622.5 -31.84 29.18

110.00 13 49 49 4101.94 14.18 156.63 31.35 58.58 14 58 11 3501.9 9.90 150.12

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-8.9838 TRA 8.6048 TC3-5.3273 8AU 2.1987 $GY|1393.8 SGR 1308,8 SG3 1595.4 ST 4177.4 M 992.7 SS 2797.0

ROE .9385 flRA -,5778 RC3 .$539 FAll .28831 RRT -.6801 RRF -.9589 RTF .9958 CRT -.8585 CRS .9072 CST -.9946

FOE-8.0791 FRA14.1078 FCS-T.G994 BEF 39159 $8811458.9 R83 .0509 R13 -.9962 L_A 5096,8 MEA SSE.S SSA 12.7

BOE S.1385 MA 8.$260 BC3 5.3860 FSP 5873 S8111435.6 $82 724.5 THA 174.53 EL1 4264.7 EL2 498.7 ALF 168.31

18



JPL TIM 13-1OO EARTH--MARlS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE OCT I 1964 FLIGHT TIME 384.00 ARRIVAL DATE OCT EO SIRS

Hlrt_IOCERTRIC C_NIC DISTAMCE S?O.SOD EARTH TO MARS

RL 140.75 LAL -.DO LQL T.85 Vb $E.49T GAL -9.T8 AZL 88.55 HCA ETE.TL8 _MA ID5.P6 ECC .85401 INC 1.4455 Vl 29.754

RP 814.40 LAP -1.44 LGP 880.81 Vp 22.039 GAp "11.S§ AZlP 89.93 TAL 808.26 TAp 2E|.Ot RCA 138.E0 APO 232.32 V2 85.600

RC tSt.425 GL 8.54 GP 4.48 ZAL t54.42 ZAP 49.3| [T8 |85.2T ZAE TD.ST ST[ 180.6"$ ZAC 88.13 ETC 280.|1 CLP 48.99
PLAHir TOCENTR I C CONIC

C3 31.013 VHL 5.559 DLA 14.15 RAL IS8.18 RAD $558.2 VEL 12.344 PTH 2.85 VMp 4.258 DpA 19.35 RAP 154,83 ECC 1.5104

LNCH AZNTH LNCH Tltl_ L-I TIME INJ LAT

30.00 80 0 55 2TTT,TT -28.10

90.00 11 45 25 4510.5T 9.09

100.00 81 S'S 4T 2451.20 -29.54

100.00 12 59 15 4PTSP.3D 11.17

110.00 2 se $4 5R 2224.97 -33,34

110,00 13 50 39 415|.3T 14.49

DIFFERENTIAL COrRECT|ORS

TDE-3.1115 TEA 8.$813 TC3-5.$1TO llAU 2.8155

RDE .93T9 lIRA -.De03 RC3 .5R98 FAU ,tSS59

FDE-5.9119 FRAI3.DOO5 FC3-?.!389 BliP $9984

DOE 3.2502 BRA 8.8990 BC3 5,3434 FDP 5DCHS

LAUNCH DATE OCT I 1944

HELIOCENTRIC CQNIC

INJ LGNG INJ RT A$C INJ AZRTH ZNJ TIME PO CST TIN IMJ E LAT INJ E LONG

80.20 48,88 93.82 20 4T 18 21TT.8 -27.31 TI.S3

189.49 54.93 03.33 13 O 56 3910.6 S.23 tDZ.7Z

59.00 42.50 94.79 g32 11 18 IS011.2 -28.56 50.34

IT1.50 34.89 62.OR 14 10 27 3872.4 7.35 164.80

38.913 48.00 De.OR 23 31 5T 1625.O -31.87 29.3Y

15T,15 $t.38 SO.T0 14 59 10 5511.4 t0.24 150.63

NIO-CQ4JRIE E)(ECUTIGM ACCURACY ORBIT DETERMINATION ACCURACY

8GTt!St|.O 8r_ t£?T.8 863 151T.2 ST 4274.8 SR 981.5 $S 2T35.Z

RtT 0.2255 _ -.9588 RTF .D958 CRT -.8573 CRS .9065 CST -.9945

86811951.5 R25 .DSt2 RI5 o.9961 LSA 5141.D MSA 530.9 SSA 12.7

16111998.9 162 TIE.0 THA 174.T9 EL1 4357.9 ELk 495.7 ALF 168.TZ

FLIGHT TIME 98S.00 ARRIVAL DATE OCT ZZ 1965

OISTANCE 8T4,SLq) EARTH TO NARS

RL 149.75 LAL -.00 LEt. T.98 VL 58.800 GAL -9o99 AZL 88.55 HCA 2T3.94 MIA 185.51 ECC .95tT£ INC 1.4T!£

RiP 214.05 LAP -1.47 _ 981.79 MP J_.884 GAp -11.8T AZP 99.90 TAL 50?.74 TAp 2tl.ST RCA 137.92 APO t82.TO

RC 896.566 GL 8.38 GDP 6.36 ZAL 154.81 ZAP 411,S9 ET9 195.59 ZA[ TT.O0 ETE 180.79 ZAC 88.02 ETC IWO.lO
PLANI[TOCENTR | C CONIC

C3 31.7112 _ 5.$35 DLA $4.02 RAL 159.59 RND $S1_.5 VEI. It.STD PTH P.t3 VHp 4.327 DPA t9.2t RAP 154.85 ECC 1.5230

LNCH AZNTH LNCH TIN( L-I TIN| INJ LAT INJ _ INJ RT ADC INJ AZNTH INJ TIN| F_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 90 3 4T L_71_.50 -n,11 80.58 45.46 R3.56 tO 50 S 2179.3 -27.32 71.74

SO.DO 11 45 86 4921.35 10.89 190,11 58.T5 65.45 15 I 17 5991.3 S.5T 183.35

100.00 21 39 $3 t4tS.Ot -_5.55 59,14 45,34 94.Tt tt 14 8 1893.0 -28.58 50.47

1OO.O0 19 39 51 4882.84J 11.80 1Tt.JO 59.05 Dt.tt 14 11 14 3682.9 Y.69 165.18

ltO.O0 L_ ST L_ tJ_T.40 -38.$S 38.47 48,84 I)7.91 t3 84 34 16t7.4 -31.91 Z9.55

110.00 13 81 87 4191.£4 14.84 tST.TS 35.19 58.95 15 0 8 3591.2 10.81 151.15

DIFFERENTIAL CCRRECTiON8 N/DoC_8_ (XECUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

TO£-3.ER9£ TEA 9.1594 TCS-S.297T 8AU t.8018 86T1|?S8,5 8DR i280.t 84_$ 1441.E ST 4369.1 8R S?0.3 SS £672.5

ROE .9357 RRA -.54_1 RC3 .801_ FAt/ .8430t RRT -.5|44 _ -.5458 RTF .9956 CRY -.0561 CRS .DOSe CST -.9944

FDE-5.T444 FflA13.I045 FCS-D.S_O0 Blip 40175 2TAJ11551,5 I985 ,OSsD R15 -.9959 LSA $125.8 MSA 529.2 85A 12.0

BiDE 3.3631 liRA R.ITSO BC5 8._15 FliP 554t 86111215,$ _ 715.2 THA 175.02 ELI 4448.4 ELk 452.6 ALF 169.10

Vl 29.754

V2 |5.644

CLP 47.88

LAUNCH DA_E OCT 1 1964 FLIGHT TIME 388.00

HELIOCEHTRIC CONIC DISTANCE 878,526

RL 145.T5 LAL -.00 LOL T.85 VL 32.508 GAL -10.08 AZL 82.50 HCA 275.12 SMA

RP 21_.TT LAP -1.49 LOP 282.9T VP 22.928 GAp -12,08 AZP 89.87 TAL 307.20 TAP

RC 834.698 GL 8.42 GP 6.25 ZAL 155.22 ZAP 4T.I2 ETS 185,50 ZAE 75.66 (TE

PLANETOCENTRIC CONIC

C3 38.554 VHL 5.705 OLA 13.88 RAL IS9.02 RAG 8588.3 VEL 12.408 PTH 2.24 VHp

LHCH AZHTH LNCH TIME L-I TIH( INJ LAT

90.00 20 6 45 2TSO.T5 -28.12

SO.GO 11 46 24 4532.61 10.56

100.00 21 35 25 2454.T9 -29.55

100.00 13 O 85 4893.00 11.85

110.00 83 0 6 2229.01 -33.39

110.00 13 52 13 4151.54 15.20

DIFFERENTIAL C_RRECTIONS

TOE-3.3510 TEA 9.4415 TC3-5.ET54 BAU 2.5078

ROE .$420 RRA -.5288 RC3 .4851 FAU .23ODD

FDE-5.5885 FRAIE.GITO FC8-6.1353 RIP 413TT

BOE 3.4809 BRA 9.4561 BC3 5.2958 FSP 5093

LAUNCH DATE OCT 1 1964

ARRIVAL DATE OCT 24 1965

EARTH TO MARS

185.36 ECC .Z5751 INC 1.4SST Vl 28.T54

222.52 RCA 187.63 APO 833.10 VE 85.679

180.95 ZAC 87.92 (TC 260.03 CLP 45.80

4.419 DpA 19.0T RAP 154.9| ECC 1.5364

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

80.42 44.51 05.51 20 53 5 2180.8 -27.35 71.84

190.T6 36.54 63.57 t5 I 57 393£.6 6.9Z 183.96

59.27 44.19 94.66 22 17 0 1094.8 -28.60 50.60

172.55 55.87 62.35 14 11 59 3695.8 8.06 165.80

58.$8 43.70 9T.80 23 3T 16 1629.8 -31.95 29.72

1t8.25 55.55 59.01 15 1 S 3551.5 10.$9 151.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11950.8 SGR 1224.2 863 15ST.? ST 4462.7 SR 95R.6 Ss 2610.5

NET -.509S RRF -.5410 flTF .99t5 CRT -.8551CRS .9055 CST -.9943

$4812015.4 Rt5 .0550 R!3 -.0958 LSA 5232.0 MSA 527.1SSA 12.5

$8111998,0 $82 716.5 THA 175.24 ELI 4538.4 ELE 489.Z ALF 169.46

FLIGHT TIN| 350.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC C_IC OISTAIMCE M8.527 EARTH TO MARS

RL 149.T5 LAL -.DO LOI. T.55 VI. 58.508 GAL -10.22 AZL 58.45 HCA 875.31SMA 185.42 ECC .25939 INC 1.5823 VS 29. T54

RP 813.46 LAP -1.51LGP 284,15 VP _,971 GAP -12.51AZP DR.83 TAL 506.85 TAp 282.98 RCA 137.32 APO 233.51VE 25.T14

RC 295.S05 St. 8.45 GP 6.14 zAI. 158.65 LAp 44.07 ETS I05.00 ZAE 74.34 ETE 181.10 ZAC 87.84 ETC 2SO. 05 CLP 45.75

PLANETOCENTRIC CONIC

C3 33.453 VHL 5.784 DLA 13.T3 RAL tS5.45 RAO $868.$ V(L t8,443 PTH t.t5 Vt4p 4.514 DpA 18.91 RAP 155.01ECC 2.5505

LNCH AZNTH LNCH TIN| L-I T|N[ |NJ LAT |NJ L_G |NJ RT A$C |NJ AZMTH |NJ T|M( 110 CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 R 45 278E.t4 -25.18 20.52 45.18 53.46 20 56 10 2tS2.t -27.35 71.94

90.00 11 46 50 4544.34 10.91 151.44 3T.58 63,T1 13 t 54 3944.3 T.29 184.63

100.00 91 38 _ 24R6.50 -IS.ST 59.40 45.0T 54.55 22 19 18 1800.5 -88.82 5O.TE

100.00 IS O 57 4308.21 It.21 IT5018 3$.71 D2.SO 14 12 48 STO5.2 D.43 166.44

110.00 tS 2 50 2239.20 -33,41 35.$4 44,50 57.70 95 40 2 1682.2 -$1.$8 _S.DD

110.00 13 St SO 4t4E.£T 15.55 155.85 54,7T 59.15 15 E O 3549.3 11.50 152.30

DIFFERENTIAL C._RRECT|QNS RID-COURSE [XI[CUTION ACCURACY ORBIT DETERNINATICN ACCURACY

TDE-3.47G5 TltA _.TtT3 TC3-8,_430 BAU t.3841 8GTI2|tS,9 _ 1199.$ 8G5 12RD.6 ST 4555.0 M 54R.3 SS 2546.S

RDE .944R RRA -.81_H_ RC5 .4_44 FAU .81952 R97 -,liOn? RRF -.8354 RTF .9955 CRT -.8843 CRS .R054 CST -.D942

FOE-5.4tSS FRAlt.t$94 FCS-5.$789 BliP 42045 861J12185.1Rt5 .0565 R13 -.9955 LSA 5279.2 MSA 524.7 SSA !_.4

BIDE 3.S028 $RA S._40_ 8C3 8,t$55 FDP 4848 $G112154.8 84;8 T13.I THA 175.44 ELI A627.5 E_2 485.6 ALF 169.TS
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JPL TM $_1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)
i

LAUNCH DATE OCT I 19E4 FLIGHT Tll4L 592.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC DISTANCE 889.522 EARTH TO MARS

RL 14e. TS LAL -.DO LOL T.8S VL 32.510 GAL -1D.ST AZL |e.45 HCA 277.50 SMA 185.47 ECC .26136 INC 1,5481 vl 28.754

RP 213.19 LAP -t.5S LQP 885.35 VP 83.014 GAP -|2,58 &_P SO,SO T_ 3OsaGE TAp 223.58 RCA 137.De APO 235.95 VE 25.748

RC tee. SO4 GL 8.48 GP S.DS ZAL 184.05 ZAP 4S.OS ETS 185.TD Z/de TS.D6 EYE 181.24 ZAC 87.76 ETC _sO.D2 CLP 44.74

PLANETOCENTRIC CON|C

C3 34.3S8 VHL S.8i2 DLA 13.57 RAL 1iS.R9 MAD DEED.4 VEL 12,479 PTH 8.86 VHp 4.612 DPA 18.75 RAP 155.14 ECC 1.5955

LNCH AZMTH LNCH TIME L-I TIME |NJ LAY INJ L_IIG INJ RT ASC INJ AZNTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

DO.DO 20 12 SS t743,49 -18.18 80.82 48.D7 43,41 20 59 19 8183.§ -27.36 72.04

60.00 11 47 13 4SSD.§5 11,2R IR2.15 88.23 8S.SS lS S e SR§G.S 7.68 IS5.32

100.00 21 41 14 24Re.IS -29.$8 59.52 45.86 94,53 22 23 2 1896.2 -28.64 50.84

100.00 13 1 84 4817.08 18.58 1TS.DT ST.Sl 82.66 14 13 28 3717.1 8.82 167.10

11Q,QO 23 5 $S 2284.57 -SS.4S 89.0_ 45.48 97.59 28 42 58 1634.6 -82.02 30._8

110.00 13 53 41 4158.48 15.97 1el. S2 85.88 59.37 15 2 54 3553.4 11.78 152.91

DIFFERENTIAL CC]RRECTIONe MID-COURSE [XECU71ON ACCUiACY ORBIT DETERMINATION ACCURACY

TO[-3.SOSe TRAIt.D188 TCS-5.2059 BAU 8.4002 $GTII299,R 8GR 1178.E SGS 1228.0 ST 4644.8 SR tse.O 99 2489.2

ROE .9481 ReA -,$001 RCS .4448 FAU .EOTDR RRT -.7981 RRF _.DSO0 RTF .9951 CRT -.2536 CR$ .9053 CST -.9940

FD[-S.ESS4 FRAIt.ETSR FC3-3.2400 esP 4ERe7 i_dlllsso,o RED ,0581 RlS -.e853 LSA 5385.8 MSA 522.1 SEA 12.4

SO( 3.7264 BRAID.De12 ec3 5.8248 FIP 4e0Z I6118919,5 _ T09.T THA 175.63 EL1 4714.E ELl 482.D ALF 170.10

LAUNCH DATE OCT I 1Dt4 FLIGHT TIME 394.0D ARRIVAL DATE OCT 30 1965

HELIOCENTRIC C_lAlC D|ITANCE IH)O.509 EARTH TO MAR6

RL 149.73 LAL -.OO L_L 7.85 VL 82.518 GAL -It.S4 A21. IHI.43 HCA 278.T0 m4A 185.SS ECC .26842 |NC 1.5742 Vt 29.754

RP Ell.BY LAP -I.SS LOP 881.35 MP 8S.OS7 GAP -18.75 AZP N.?8 TAL 805.49 TAP 224.19 RCA 186.66 APO 234.41 V2 25.782

RC 24Y.919 GL 8.sD GP 5.82 zAL 154.48 ZAP 44.04 ET8 tS5.TR ZAE 71.81ETE 181.38 ZAC 87.64 ETC 859.48 CLP 43.76

pLAN[TOCENTRIC C.ONIC

C3 $5.384 K S,NS DLA 18,41 RAL 170.34 RAO e_.4 V[L 11.51i PTH 2.87 VHp 4.714 OPA 18.57 RAP 185.31ECC 1.5813

LNCH AZNTH iNCH TIME L-I TIME |NJ LAT |NJ _ gNJ RT A_C |NJ AZMTH INJ 71ME PO C$T TIM INJ E LAT INJ 2 LONG

90.00 80 IS 9 ITR4.TS -28.13 _0,71 46.48 83.37 21 E 34 2184.7 -27.37 72.13

90.00 11 47 39 4SeI.L_ 14.88 $_.1_ S1.11 64,01 $S 3 43 3_89.2 4.07 189.04

tOO.DO 81 44 31 14t9.7R -ZlD.Se Se.D4 46.84 44.48 El 24 1D 18R9.8 -28.D6 50.96

100.00 15 I 53 4SL_,SR t2.H 174.$8 98.44 62.DS 14 14 S S729.4 9.88 167.80

110.00 29 e 31 2134.94 *39.45 39.10 48.59 97.44 29 45 49 1696.9 -3E.OS 30.25

110.00 lS 54 _ 4lEE.Q1 16.87 110,18 5t.51 58.58 |5 3 47 8585.0 18.81 153.55

DIFFERENTIAL CGMRECTIONS MID-COURSE EXECUTICN ACCURACY ORBIT D[TEm41NATION ACCURACY

TOE-3.TSSe TRAlO.31_I TC$-5.1148 BAD 8.4471 IGT58444.0 IM I|84.1 8GS 1181.7 ST 4TSS.I IR R29.8 89 2484.0

ROE .9Sle ERA -.4DYe RCS .4lee FAU .SRTOI 8RT -.7UT _ -,U48 RTF .984R CRY -.R5Sl CRS .ROSS CST -.9439

FDE-5.1113 FeAli.81SR FCS-4,DSOl RIP 4SsDI _12S01.4 _ ,OSlT RlS -,DRSi LSA SSTS.T MsA 514.2 lea 18.3

B08 S.2SSS RRASO.SlS4 _S 3.1817 Flip 4SIS RGtt2488.4 _ TOG,| THA ITS,DO ELi 4800.2 ELR 478.1ALF 170.40

LAUNCH DATE OCT 1 1964 FLIGHT TIME $96.00 ARRIVAL DATE NOV 1 tS$5

MELIOCENTR[C CONIC

RL 14D.75 LAL -.DO

RP 218.57 LAP -1.58

RC 298.DS1GL 8.51

PLAN[TOCEMTRIC CONIC

CS 31.342 VML i,0Ei

LNCH AZNTH LNCH TIME

$0.00 tO 19 |8

90.00 11 47 58

1OO.O0 21 47 42

100.00 13 2 18

110.00 23 11 88

110.00 lS S5 2

DISTANCE 894.408 EARTH TO MARS

LOL T.8S VL 32.517 GAL -10.71 AZL 88.40 HCA 879.09 SNA 185.59 ECC .86558 IMC I.ODO4 Vt 88.754

LOP 287.75 VP 23.D99 GAP -12.98 AZP 89.73 TAL 3D4.89 TAp 824.78 RCA 136.30 APO 234.85 VE 15.$15

GP 5.02 ZAL 156,82 ZAP 48.13 ETS 185.88 ZA[ 70.89 EYE 181.51 ZAC 87.95 ETC 259.94 CLP 42.41

OLA 13.83 RAL 170.79 RAt 6568.4 VEL 18.588 PTH 8.28 VHP 4,818 DPA 18.38 RAP 155.51 ECC 1.5981

LoI TIME INJ LAY |NJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST T|M INJ 2 LAT INJ 2 LONG

2TOE.DE -28.14 80.8D 47.90 98.38 21 5 54 2189.D -27.38 72.22

4582.35 _.OS 188.45 40.01 84.18 13 4 _4 SRRE.S 8.48 198.79

8501.86 -Ee.SD SS.T6 47.78 94.40 22 2R 24 1901.4 -ED.S7 51.07

4342.19 lS.$D 175.SS 99.94 83.01 14 14 40 3?42.2 9,S3 168.52

8259.5D -35.47 S9.SR 47.$2 97.38 29 49 47 1639.3 -32.09 30.43

41TT.OD 18.78 180.H 87.41 59,77 15 4 39 SST7.D 18.64 184.20

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-S.4714 TRAlO.8153 TC3-5,1172 DAU 2.4441 SG711810.4 16R 1138.2 SGS 1097.8 ST 4821.1 8R elR.E SS ESSI,$

ROE .eSSR RRA -.4TEO RC5 .4D21FAU .18858 RR7 -.7858 RRF -.8_00 RTF .Re46 CRT -,8528 CRS .9058 CST -.9957

FD8-4.eSe5 FRAIO.7984 FC5-4.4439 BIND 49868 8GRI_81.S R2S ,0_15 RIS -,R848 LeA 5488,E MSA 516.1 SeA 12.2

SO( S.9881RRAlO.SSGO SC3 5.1334 F_P 4tSS I6112_41.D _ 70_.S THA 175.96 ELI 4869]1 ELl 474.0 ALF 1TO.ST

LAUNCH DATE OCT I 1MI4 FLIGHT Tli_ SDe.O0 ARRIVAL DATE NOV 3 2965

HELIOCENTRIC C_AIC DISTANCE I_l.457 EARTH TO MARS

flL 144.TS LAL -.00 LOL T.85 V_ S1.521GAL -lO.l_l AZ_ 1_.ST HCA 281.04 SNA 185.66 ECC .EETR4 INC 1.4RTD V1 29.734

lip 818._e LAP -1.60 LOP 180.95 _P LrS.140 GAP -13.|t AZP I_._ TA_ S04.88 TAP _3.58 RCA 135.eS APO 248.38 V2 85.847

nC S00.180 6L 8.52 rip $.T! zAL 15T.ST ZAP 41.81 ET8 188.lHI ZA[ 84.40 EYE 181.68 ZAC 87.58 ETC 859.89 CLP 41.90

pLAN[TOC[NTNIC CONIC

C3 ST.4RO VHL 4.117 OLA tS.OS RAL ITl.tS RAO tSAMI.S VEL t1.601 PTH 2.88 VHP 4.825 DPA 18.18 RAP 155.75 ECC 1.SLED

LNCH AEqATH iNCH TIME L-i TIME INJ _AT ZNJ L_NG |NJ RT ASC [NJ A_ATH INJ TIN( PO CST TIN ZNJ 8 LAT [NJ 2 LONG

90.00 L_D P_ 51 1787.14 -_.14 80.89 48.84 9_.8D 21 9 19 EIRT.I -27.39 72.30

40.00 11 44 T 4998.93 18.48 114.4S 40.98 _4,Se 18 4 45 3995.9 8.90 187.57

100.00 81 SD Se IS01.14 -_l.@O S_.D7 44.75 94.34 92 88 42 1901.9 -88.44 51.19

100.00 lS I 41 4338.34 15.77 178.10 40._li 65.10 14 15 17 3755.4 10.06 144.83

110.00 RS 14 19 1241.8§ -35.44 SO.ST 41,_r iT.IT 25 51 51 1_41.T -52.1£ SD.SO

110.00 15 $S 40 411_1.41 17.£0 181.N 14.51 tO.O0 15 S SO 8589.4 13.09 IS4.Re

DIFFERENTIAL CGRRRCTZON8 N|D-CoURS( ELOCUTION ACCURACY oRBIT DETERNINATIQN ACCURACY

M-4.OSRR TRAlO,9217 TC_-8.0t89 lAD t.5411 8GT|L_rSl.Y I_1 1111,4 8GS 1058,S 87 4eO?.T SE 91D.S 89 _9R.8

Re( .9411 lIRA -.4158 RC$ ._11 FAU .17854 _T-.TrTB_F -.8154 R_F .9848 CRT -.281T CRS ,9014 CST -.9985

FDE-4.8118 FRASO.519S FCS-4.OTI8 |liP 44400 81_|lROI,8 _ .0454 RIS -.844s LeA 5471,8 MIA 518.4 SeA 11.1

DOE 4.1245 RRAID.eSS4 IC3 5.0810 FeP 3810 I6111r_89,8 _ 891.S THA 1T8.11 ELi 4964.$ EL8 469.7 ALF ITD.eS
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JPL TM 3_1OO EARTH--MARS TRAJECTORIES (VOL. I, 19454)

LAUNCH OATE OCT E 1914

HELIOCEMTRIC CQNIC

RL 149.71 LAL -.00

RP 940.34 LAp .TS

RC 145.175 GL -14.S0

PLAN[TOCENTR|C CONIC

CS SS.OS9 VHL 5.991

LNCH AZNTH LNCH TIM(

SO.O0 R1 $S 49

SO.O0 9 19 19
100.00 E! 54 41

100.00 9 43 S

110.00 0 1 10

110.00 10 5T I

FLIGHT TIME |40,00 ARRIVAL DATE NAY 30 ISSS

OISTkNCE 598.491

LOL 8.83 VL 33.097 GAb -i. S1 AZL 98.90 HCA 199.18 SNA

LOP E05.49 VP E0.941 GAp 10.88 AZP 87.51 TAL 31S.0? TAP

GP 15.99 ZAL 147.14 ZAP 151.97 ETS 151,20 ZN[ 190.09 ST(

EARTH TO MARS

195.89 ECC .98524 INC 2.GOES vl 29.769

151.75 RCA 140.01 APO 951.?7 V2 22.451

44.56 ZAC 101.49 ETC E55.99 CLP 155.11

DLA -5.EI RAL 155,20 RAO 1598.4 VEL IR.507 PTH 2.EG VHP

L-I TIME INJ LAT INJ LONG IflJ RT AGe INJ AZNTH INJ. TIME
2189.29 -18.95 39.89 |4.62 111.45 22 12 18

5110.94 25.5T 230.58 27.90 77.40 9 45 16

1934.19 -20.19 20.99 24.10 112.5S 23 26 56
4990.4T 29.84 210.30 27.85 76.32 11 4 36

1739.04 -23.39 4.24 22.15 115.67 0 30 9

4659.08 30.26 191.69 29.90 73.27 t2 14 40
DIFFERENTIAL C_NRECTICNI

TOE 1.9239 TRA-4.SE_I TC3 .9700 9AU .5299
RID( .8116 RMA-S.250t RC3 .5676 FAU .15214

FDE-S.4111 FRA ?.4SIS FC3-3.7743 Blip 17838

BOE 2.0959 liRA 4.7313 BC3 1.1239 FSP 2474

LAUNCH DATE OCT t 1904

MID-COURSE EX(CUTICN ACCURACY

8ST 4944.3 8GR 1905.5 SG3 794.9

RRT .9651RRF -.9999 RTF -.9619

SGll 5128.3 R25 -.8118 R13 -.9673

8471 5188.9 I98 401.0 THA 17.51

G.137 OPA 13.72 RAp 187.08 ECC 1.5770

PO CST TIM INJ 2 LAT INJ 2 LONG

15|9,3 -15.97 3E,SS

4560.2 25.58 EZE.41

1334.9 -16.99 15.44

4290.5 24.69 202.16
1139.0 -19.74 55T.00

4059.1 27.17 181.44

ORBIT DETERMINATION ACCURACY
ST 2288.1 SR 893.? SS 9182.9

CRT .9810 CRS .9614 CST .9978

LSA 5279.9 NSA 173.1 $SA ZE.4

ELI 244?.6 EL2 160.2 ALF 20.84

ARRIVAL DATE JUN 1 1965

EARTH TO MARS
195.30 ECC .28236 INC 2.3755 vl 29.762

152.95 RCA 140.15 AFt) 250.44 V2 22.661

44.99 ZAC 101.14 ETC 255.99 CLP 154.44

H_LIOCENTMIC C4NIC

RL 149.71 bAIL -.00

RP 140.CM LAP .TI

RC 197.997 GL -13.41

PLAN[TOCE1MTIIIC CONIC
C3 13.935 VHL 5.825

LNCH AZNTH LNCH TINE

90.00 21 29 32

90.00 8 29 11

100.00 tt 4? 51
100.OO 9 51 811

110.00 £S 51 30

110.OO 11 4 14

DIFFERENTIAl. C_N_[CTION$

TDE 1.6J39 IIA-4,5000 TC3 t.NBAU .5899

ROE .6110 RRA-t.£OT! MC3 .5?41 FAU ,158S9

FOE-5.1TI2 IrMA T.TSTT FC$-4.04S? 18P 1TEST

BOE 2.0601 BRA 4.8591 B¢3 1.1609 Flip 8909

FLIGHT TINS 248.00

OI$TAN¢E St5.STt

9.83 VL $3.009 GAL -9.40 AZL 98.39 HCA 197.61 SMA

LOP 204.43 VP Z0.149 GAP 9.76 AZP 8T.74 TAL 315.24 TAp

64I 13.59 ZAL 14T.31 zAP 151.17 ETG 158.59 ZAIE 160.67 ETE

ObA -4.19 nab 153.41 RAO 9568.3 _L 18.492 PTM 8.15 V_P

L-I TIME INJ bAT INJ lONG INJ RT AIC INJ AZMTH INJ TIME
!114.74 -19,57 41.41) 24.51 110.88 tt 5 27

5118.99 84.98 L_?._ IT.iS 76.09 9 53 30

1991.9T -80.TT 81.19 24.00 112.00 23 20 33

4950.84 89.16 207.51 29.80 75.00 11 12 20

1759.11 -83.9T 5.51 88.49 115.13 94 20 59
4921.59 It. S1 1851.10 25,97 ?1.91 12 21 17

MIDoCOURId_ EXECUTION ACCURACY

9GT 4954.4 _ 1591.5 893 935.5
RRT .N43 RRF -.9880 RTF -.9630

5200.7 R83 -.8040 R13 -.9682

991 5125.2 891 400.3 THA 17.22

5.999 OPA 15.24 RAP 187.13 ECC 1.5585

PO CST TIM INJ 2 LAT INJ E LONG
1614.7 -14.56 34.11

4519.9 22.76 219.62

1358.? -17.60 14.80

4250.2 25.65 199.47

1159.1 -20.19 SSS.EO
4022.6 21.76 180.99

ORBIT DETERMINATION ACCURACY
ST 2289.8 SR 874.R SS 2819.0

CRT .9801 CflS .999T CST .6981

LSA 5301.7 MSA 170.7 SSA 84.1

ELI 2445.6 EL2 162.4 ALF 20.61

LAUNCH DATE OCT 2 1964 FLIGHT TIME 244.00

HELIOCEHTRIC C_NIC DISTANCE 599.475

RL 149.Tt LAL -.00 LOb 6.93 VL $3.03? GAb °9.50 AZL 92.17 HCA 198.55

RP 219.T3 LAP .69 LOP 207.37 VP 20.632 GAP 9.31AZP 87.94 TAL 515.40

RC 170.011 GL -12.45 GP 13.21 EAt. t47.55 ZAp 150.81 [TS 155.88 ZAE 161.26
PLAMETOCEN_RIC CONIC

C3 18.909 VML 5.756 DLA -3.19 RAI. 155.59 MAD 656i.$ VEL 12.421PTH 2.24

LMCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LGNG INJ RT ASC INJ AZMTH
90.00 81 81 49 2239.02 -20.13 42.97 24.59 110.35

SO.O0 6 36 21 5080.14 24.25 224.97 26.59 74.92

100.00 I_ 41 39 1960.43 -21.12 23.54 23.91 111.47

100.00 9 59 11 4912.96 25.42 204.95 26.01 73.81

ARRIVAL DATE JUN 5 1915

EARTH TO MARS

SMA 194.74 ECC .27954 INC 8.1701 vl 89.768

TAp t55.96 RCA 140.29 APO 849.18 V2 88.912

ETE 45.43 ZAC 100.85 (TC 255.99 CLP 155.73

VHP 5.664 DPA 12.61 RAP 197.18 ECC 1.5416

INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

21 59 S 1_38.0 -17.18 15.54

10 1 2 4480.1 21.95 217.06

23 14 40 1580.4 -16.91 16.15

11 19 24 4213.0 ES.01 197.08
110.O0 IS 46 29 ST??.S0 -24.50
110.OO 11 10 51 4598.19 28.77

DIFFERENTIAL C_RMECTION6

TO[ 1.8614 TRA-4.4379 TC3 |.0450 9AU .5291

ROE .7916 RRA-l.19_ RC3 .5919 FAU .16444

F09-S.T449 FRA 8.0322 FC3-4.3263 Blip 17990

BOE 8.0254 9RA 4.5893 0C3 t.1990 FGP 2747

LAUI4CH DATE OCT 8 1964

HELIOCENTRIC C_NIC

RL 140.71 LAb 0.00 _ 9.93 ML

RP 230.42 LAP .69 LOP 101.31 _p

6.67 22.44 114.62 24 16 6 1177.5 -20.97 359.30

199.74 24.85 70.69 12 27 20 5988.7 25.87 IT8.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4960.8 SGR t592.9 SG3 877.7 ST 2286.9 Sit 867.3 SS 2255.7

RRT .9634 RRF -.9875 RTF -.9641 CRT .9792 CRS .9679 CST .9987
SGa 5201.2 R23 -.1992 Rl3 -.9690 LSA 5524.1 MSA 169.9 SSA 25.6

SGI 5185.8 SG2 400.7 THA 16.99 EL1 2442.1 EL2 165.0 ALF 20.45

FLIGHT TIME 249.00 ARAIVAL DATE JUM 5 1965

OISTANCE 602.992 EARTH TO MARS

53.008 GAL -9.12 AZl. 91.98 HCA 199.50 _4A 194.20 ECC .27687 INC 1.9843 vl 89.?62

20.621 GAP 3.OG AZP 98.11 TAL 315.57 TAp 155.06 RCA 140.43 APO 247.97 V2 22.943

[TE 46.16 ZAC 100.56 ETC 255.99 CLP 151.00RC 178.331Gb -11.51G4P
PLkl4£TOCENTIIIC CCNIC

C3 51.319 VI4b 5.653 OLA

LNCH AZMTH iNCH TIME L-I TINS INJ LAT
90.00 21 15 32 L259.49 -10.93

90.00 0 43 53 5044.00 23.59

100.00 n 35 50 2000.47 -21.81

100.O0 10 9 17 4779.22 84,10

110.00 23 41 31 1794.42 -14.J?

110.OO 11 19 ST 4557.04 L_.04

OIFFERENTIAL CCRRECTION9
TOE 1.853£ TWA-4.$?41 TC3 1.0100 |AU .5258

RD( .TTST RRA-l.1345 RC3 .5908 FAU .1TOG?

FOE-S.618R FRA 9.33111 FCS*4.I2Ckl ill I 17972

60[ 1.9921 liRA 4.5194 B¢3 1.2307 FIP 2891

12.09 ZAL 147.95 ZAP 150.50 ET9 155.08 ZAE 161.64

-8.27 HAL 155.?5 flAO 95U.5 V(L 12.393 PTH 2.24 VHp 5.754 DPA 12.42 RAP 187.25 ECC 1.5260

INJ L_NG |NJ RT AGC INJ AZMTH INJ TIME 110 CST TIN INJ 2 LAT INJ 2 LONG

44,34 24.89 109.84 25 55 $$ 1659.5 -$7.74 36.86

288.53 25.98 73.87 10 ? 57 4444.0 21.16 214.71

• 4.85 23.82 110.99 23 9 10 1400.5 -16.77 17.16
_01..53 25.20 ?2.TS 11 25 55 4270.2 22.20 194.75

T.T3 88.39 114.14 24 11 33 1194.4 -21.50 .SS

114,57 84003 99.90 1_ 52 54 51_57.0 25.00 171.71

NIO-COURg[ [lC[CUTIONACCURACY OMOXT OE'I'[RNINATXON ACCURACY

GGT 4998,9 _ 1549.0 8G3 921.5 ST 2285.0 SR 862.8 SS 8_95.5

RRT ,_83 _r -.SR03 RTF -.9691 CRT .9702 CR$ .9860 CST .9990

ll_ 5191.7 RL_ -,1008 R13 -.9698 LSA 5346.S MSA 170.4 iSA 86.9

I_l 5103,1 I98 40_.3 ?HA 16.82 EL$ 2437,5 EL2 166.0 ALF 20.17

21



JPL TM 33_!00 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 2 1864

HELIOCENTRIC CONIC

RL 149,71 LAL -,00

Rff t$9.11 LAP .63

RC 174.858 GL -10.68

PLAN(TOCENTR I C CONIC

C3 31.088 VHL 5.575

LNCH AZI4TH LNCfl TIM(

80.00 21 9 40

90,00 9 50 51

SO0,O0 2R SO 11

100.00 tO tt 51

110.00 IS 3'/' 8

110,00 1| Zt

FLIGHT TIM( 248.00 ARRIVAL OAT[ JUN 7 1965

DISTANCE 806.552 EARTH TO MARS

LOL 8.83 VL 32.981 GAL -9.09 AZL 81.81 HCA 200.44 SMA 193.69 ECC .27426 INC 1.8140 vl 29.762

LOP 209.26 VP 20,6!5 GAP 8.41 AZP 68.30 TAL 315,73 TAp 156.17 RCA 140,56 APO 246,61 V2 22.975

GP 12.90 ZAL 147.74 ZAP 149.75 ETS 158.21 ZAE 162.45 ETE 47.17 ZAC 100.$2 ETC ZS5.9g CLP 152.25

OLA -$,40 RAL 155,88 RAO 6588,2 VEk 12,347 PTH 2,23 VHp 5.608 OPA 12,08 RAP 187,26 ECC 1.5115

L-| TIM( IHJ LAT |NJ LONG INJ RT ASC INJ A_4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1279.31 -21.09 43.62 24.18 109.35 21 47 39 16Y9.3 -18.25 38.09

3050.14 22.93 220.27 25.03 72.92 !0 14 22 4410.1 20.38 212.53

2019,03 -22,28 28,03 23,72 110,48 23 4 0 1419.0 -19.27 18.51

4745.87 24.12 200.41 24.62 71.79 11 31 57 4145.7 21.41 192.66

1910.08 -25.41 8.77 22.32 113.88 24 7 16 1210.1 -21.99 1.29

4527,38 27,32 182,58 25,34 88,65 12 38 3 3927.4 24.17 174.81

DIFFERENTIAL CCRRECTION9

TOE 1.8189 lrltA-4.Z9_2 TCS $•1312 BAU ,5325

ROE .T897 RRA-t_I060 RC3 .8021FAU .17739

F0(-$.9069 FRA 8.6309 FC3-4•9407 BSP 17§$8

ROE 1.9783 BNA 4,4534 8C3 t,2813 FSP 3025

LAUMCH OkTE OCT 2 19i4

HELIOCENTRIC CGNIC

RL 149.71LAL -.00

RP 258.79 LAP •90

RC 171.9S9 84. -8.8i

PLANETOCtI4TRIC ¢GNIC

C3 30.270 _4L 5,502

LNCH AZNTH LNCM TIN(

90.OO tt 4 8

90.00 8 37 £$

1OO.O0 _ 25 It

100.00 SO 18 0

110.00 E3 $2 43

110.00 1S 27 52

DIFFEPJ[NTIAL COH_CTION9

TO( 1.T818 TItA-4.2_JS TC5 1•$557 IAU .5L_93

NO( .TlO0 HA-So08ti RC3 •i|22 FAU .li388

F08-$.84_5 FRA 8.8523 FCS-§•t391 lip 17847

BDE 1,9370 BNA 4,3705 9C3 S,3078 FmP 5|82

MID-COURSE EXECUTION ACCURACy ORGIT DETERMINATION ACCURACY

SiT 4937,3 eSGR 1539.Z SG3 986.7 ST 2289.7 SR 861.7 SS 2335.3

RRT .9625 RRF -.8849 RTF -.9868 CRT .9780 CRS .9841 CST .9993

$88 5t90,7 R23 -,1780 R13 -,9712 LSA 3377,8 NSA 168.9 SSk 28.1

361 5175,3 SG2 399,9 THA 16,74 EL1 2440,7 ELI 166.5 ALF 20,31

FLIGHT TIN( 250.00 ARRIVAL DATE JUN 9 1965

DISTANCE 910•086 EARTH TO MARS

LOt. 8.R3 VL 32,984 GAL -8.99 AZt. 91.66 HCA 201.39 SNA 193.20 ECC .27178 INC 1.6578 V1 29.762

t.QP 110.21 _ 20.807 GAP 7•98 AZlP 88.48 TAL 5t5.89 TAP 157.28 RCA 140.89 APO 245.71 V2 23.00l

GP 12.34 ZAL 147•78 zAP 149•12 (T9 157.28 ZN[ 165.01 ETE 46.39 ZAC 100.10 ETC 255.99 CLP 151.47

OLA -•59 RAL ISi•OI RAO 8SSll•2 V[L 18•314 PTH 2.22 VHP 5.485 DPA $1.77 RAP 187.32 ECC 1.4982

k-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

I_T.Ikl -21.50 48.22 24.07 108.99 21 42 26 1697.6 -18.72 3_.25

48?8.55 L_•Iil 2111•18 24.42 72,06 10 ZO 21 4378.3 19.62 210.50

Z0_8 • 33 -L_,87 27.18 23,62 110.03 22 39 9 1436.3 -$9.73 19.58

4715.07 25•48 198,38 24,00 70,92 11 37 35 4115.1 20.64 190.72

1824 97 25 90 9•72 21 28 115.24 24 3 14 1224.7 -22.43 2.19

44_,48 2i.i1 190,70 22,12 87,?1 12 42 52 3699.5 23,35 1.73,05

MID-COURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

9iT 4930,5 SiR 1832,8 SG3 1013.7 ST 2279.1 SR 860.9 SS 2374.6

RRT .94_t RII r -.9838 RTF -.9672 CRT .9768 CRS .9821 CST .9995

SGB 5182,4 Rt3 -.1728 R13 -.9716 LSA 3397.5 MSA 173.0 6SA 28.9

14_| 3t98.3 SG2 405.3 THA 18.68 EL1 2430.1 EL 50 173.0 ALF 20.36

LAUNCH DATE OCT P 11)64

HELIOCENTRIC CONIC

RL 148.71 LAL -.OD

RP 236,4T LAP .56

RC 178,231GL -9.11

PLANETOCENTRIC CONIC

C3 29.514 V_L 5.433

LNCH AZ14TH LNCH 71ME

SO.OR 20 58 55

90.00 I 3 29

100.00 22 20 _0

100.00 10 24 45

110,00 23 28 48

110.00 11 32 48

FLIGHT TIN( 252.00 ARRIVAL DATE JUN 11 1945

DISTANCE 613.858 EARTH TO MARS

L(_. 6.83 VL 32.928 GAL -8.90 AZL 91.51 HCA 202.34 SMA 192.73 ECC .26939 INC 1.3142 Vl 29.?S2

LOP 211.18 VP 20.803 GAP 7.54 AZlP 88.60 TAL 316.04 TAp 158.36 RCA 140.81 APO 244.65 V2 23.040

GP 12.11 ZAL 147.81 ZAP 148.47 ET8 158.25 ZA_ 183.59 ETE 49.87 ZAC 99.91 ETC 255.99 CLP 150.67

DLA .18 RAL 158.12 RAO 6388.2 VEL 12.284 PTH 2.21VHP 5.366 OpA 11.50 RAP 187.35 ECC 1.4657

L-I TIM( INJ LAT INJ LON8 INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT ZNJ Z LONG

2513,18 -21,88 47,96 Z3,98 106,44 21 37 30 1715,2 -19.15 40.34

4948.50 21.84 218.20 23.88 71.28 10 25 57 4348.3 18.88 208.61

2032,55 -23,04 28,21 23.53 109,59 22 54 33 1452,5 -20.16 20.60

4889,18 22,80 196,48 25,42 70,13 11 42 51 4088,2 19.89 188.90

1838,33 -29,17 10,81 22,20 112,82 23 59 24 1238,3 -22,84 3,03

4475.t3 23.92 178.98 22.07 89.89 12 47 21 3873.1 22.57 171.41

DIFFERENTIAL CORRECTIONS

TOE 1.7461 TRA-4.1Tt$ TC5 $.1779 BAU .5288

ROE .7519 RRA-I,0611 RC3 ,9230 FAU .19052

FDE-4.0712 FRA 9.2890 FCZ_-S.S887 BSiP I7743

ROE 1.9011 BRA 4,3042 BC3 $,3325 FSP 3355

LAUNCH DATE OCT 2 19i4

NID-COURR[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_GT 4838,0 8_ 1528.§ SG3 1082.5 ST 2266.0 SR 861.4 SS 2413.7

fiR? ,9589 RRF -,9823 RTF -,_677 CRT .9756 CRS ,9801CST ,9996

!_ 5188.4 R23 -.1871 R13 -.9720 LSA 5416.2 MSA 177.5 SSA 29.6

SGI 3133.1 882 410.8 ?HA 16.67 EL1 2417.7 ELI 177.3 ALF 20.46

FLIGHT TIN[ 254.00 ARRIVAL DATE JUN 13 1965

DISTANCE 817.245 EARTH TO MARS

LOL 8.85 Vl. 31.905 GAl. -8.85 AZl. 81.58 HCA 205.29 SI4A 192.29 ECC .28708 INC 1.3810 vl 29.762

USP 112.12 VP 20.901 GAP T.li AZP 88,T3 TAL 318.20 TAP 159.49 RCA 140._3 APO 24_64 V2 23.073

GP 11.90 ZAL 147.82 ZAP 147.79 (T$ 158.t0 Z_ 164.17 ETE 51.63 ZAC 99.74 ETC 255.99 CLP 149.84

HELIOCENTRIC CASNIC

RL 141.71 LAL -,00

RP 238,14 LAP .35

RC 191.518 GL -8.40

pLAN[ToCE]4TRIC CONIC

C3 29.908 VHL 5.347 OLA .90 RAIL. 158.21 RA0 884_.t V(L tt.tSS PTH 2.20 VHp 5.251DpA 11.26 RAP 187.38 ECC 1.4741

LNCJ4 AZNTH L_H TIN( L-i TIN[ IMJ LAT IMJ LONG INJ RT ARC INJ AZNTH INJ TIME

90.00 _0 53 ST 1331.31 -L_.2t 48.05 13.98 108.01 21 52 48

90.00 9 9 15 4919.88 tt.0S 114.$5 85.53 70.56 10 31 13

tOO.D0 tt 15 42 L_iT.TR -t$.39 19.15 13.44 108.17 22 50 10

1OO.00 10 30 8 4650.81 _.19 194.71 _8.$8 88.40 11 47 48

110.OO RS 14 85 1858.17 -28.S0 11,48 12.15 111.42 25 55 46

110.00 11 37 f_ 4448.18 IS.t4 i77.34 It.St 68.15 t2 31 34

OIFirEIt[NTIAL CaU_CTION8 NIO-COUR_ EXECUTION ACCURACY

10( t.?SL_J 11_&-4.10_4 TC3 t.L_t4 B_ .$239 8GT 4111.9JGit tSt0.T _;$ 1813.3

RD( .?4SO RRA-I.04SOflC3 .8397 FAU .1978| RRT .8501 RRF -.9809 RTF -.9883

FOE-4.1628 FRA l.lI_ FC)-5.N0_ ||P 17744 _G_ 5|58.1 RI3 -.1914 R13 -.9725

BO[ 1.8HS ORA 4.2_43 IC3 1.880t FSP 5528 SGi 5135.4 8_R 419.3 ?HA 16.71

PO CST TIM INJ 2 LAT INJ 2 LONG

1751,5 -lg.55 41,37

4519,9 18,16 208,83

$487.8 -20.55 21.58

4038.8 19.16 187.20

1281,2 -23,23 3,83

5849.2 25,80 169.88

ORBIT D(TERNINATION ACCURACY

ST 2852.2 M 885.8 88 2455.2

CRT .9743 CR$ .9781 C$T .9997

_DA 5456,9 N8& 182,4 $$A 30,1

EL| 2405,4 EL2 181,3 ALF 20,82

11



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT E 1964 FLIGHT TIN( 25G.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC DISTANCE 620.849 EARTH TO MARS

RL 149.71 LAL -.OD LOL 8.83 YL 32.892 GAL -8.72 AZL 91.86 HCA 204.25 SMA 191.86 [CC .2648G INC 1.2576 ¥1 ZS.?4Z

Be 237.91 LAP .5Z LOP 219.08 VP 20.601 GAP 6.99 AZP 88.85 TAL $18.35 TAp ISO.SO RCA 141.05 APO 242.68 V2 23.106

RC 193.799 GL -T.TS GP 11.72 ZAL 147.80 ZAP 147.05 [TS 160.05 ZAE 164.74 [TE 53.68 ZAC 99.58 (TC 255.99 CLP 148.98

PLANETOCENTSIC CONIC

C3 29.147 VHL 5.305 DLA 1.58 RAL 156.30 RAO 6568.1VEL 12.228 PTH E.20 VHP 5.138 DPA 11.06 RAP 187.39 ECC 1.4632

LNCH AZNTH LNCH TIME L--_--T|NE INJ LAT

90.00 20 49 13 2349.95 -EE.55

90.00 9 14 39 4892.89 20.38

100.00 Rt 11 19 EOBt.EO -23.70

100.00 10 SS 15 4692.82 21.52

110.00 23 21 14 1953.30 -26.81

110.00 11 41 49 4424.48 24.58

DIFFERENTIAL CCRRECTICNS

TD( 1.6918 TRA-4.OS89 TC$ 1.2259 BAU .3820

ROE .7417 RRA-I.02T8 RC$ .6495 FAU .20507

FDE-4.ES91 FRA 9.9779 FC3-6.$075 BSP 17696

DOE 1.8576 BRA 4.1615 BC3 1.3872 FSP 3704

LAUNCH DATE OCT 2 ISHS4

HELIOCENTRIC CGNIC

INJ LUNG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LON&

50.05 ES.T8 lOT.SO 21 28 20 1747.0 -19.93 42.35

212.61 22.84 69.91 10 36 12 4292.8 17.46 205.16

$0.16 23.34 108.77 22 46 O 1482.2 -20.92 22.47

193.03 22.38 68.74 11 52 28 4032.8 16.45 185.59

12.27 22.08 118.04 23 52 17 1263.3 -29.58 4.59

173.82 20.98 65.46 12 55 33 3824.5 21.06 168.44

MID-COURSE EX(CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SIT 4895.8 _ 1532.8 S;3 1156.1 ST 2257.5 Sn 867.7 SS 2497.7

RRT .9579 RRF -.9797 RTF -.9689 CRT .9757 CRS .9761 CST .9996

SG8 5130.1 R23 -.1554 RIG -.9731 LSA $458.6 MSA 187.4 SSA 30.5

SGI 511|.8 54;2 421.4 THA 16.81 EL1 2392.7 EL2 184.9 ALF 20.62

FLIGHT TIME 258.00 ARRIVAL DATE JUN 17 1965

DISTANCE 824.466 EARTH TO MARS

RL 149.71 LAL -.00 LOL 8.83 VL 58.880 GAL -8.4_ AZL 91.14 HCA 205.21 SMA 191.46 ECC .26273 INC

RP 257.48 LAP .49 LOP 814.04 Vff 20.604 GAp 8,27 AZP 88.97 TAL 316.49 TAp 161.70 RCA 141.16 APO

RC 188.048 GL -7.09 SIP 11.55 ZAL 147.77 ZAp 148.88 [T8 160.88 ZAE 165.30 ETE 56.07 ZAC 99.44 ETC
PLAN_TOCENTRIC CONIC

CS 27.589 VHL 5.847 DLA 8.85 RAL 158.38 RAO 9598.1 VEL 12.203 PTH 2.19 VHp

LNCH AZ14TH LJ4CH TIM( L-I TIM( INJ LAT

90.00 ZO 44 48 8391.91 -88.84

90.00 9 19 49 4867.10 19.77

100.00 88 7 5 2818.88 -84.00

100.00 10 40 6 4808.06 20.91

110.00 83 17 49 1974.81 -27.11

110.00 11 45 57 4401.90 23.94

DIFFERENTIAL CORSECTIOIi8

TIDE 1.6479 TRA-3,9805 TC3 1.2445 BAU .5191

ROE .7586 RRA-I.0151 RC3 .8841 FAU .21274

FOE-4.5597 FRAlO.3418 Ir¢3-8.5904 BIND 17848

ELIDE 1.8058 8RA 4.0884 8CS 1.4106 FSP 3889

1.1425 vl 29.762

241.76 V2 23.140

255.99 CLP 148.10

5.029 OPA 10.88 RAP 187.$9 ECC 1.4531

INJ LONG INJ RT AS(: INJ AZI4TH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

51.02 23.68 107.20 21 24 3 1761.6 -20.87 45.29

810.97 22.39 89.31 10 40 55 4267.1 16.78 203.58

31.07 23.25 1011.38 22 42 1 1495.9 -21.27 23.34

191.45 21.92 68.13 !1 56 54 4008.1 17.75 184.08

13.05 82.00 111.67 25 48 57 1274.8 -23.92 5.32

174.38 20.49 84.84 12 59 19 3801.9 20.35 187.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SET 4885.7 MfR 1538.5 883 1220.9 ST 2219.4 SIR 872.8 SS 2541.0

flRT .9588 RI_ -.9784 RTF -.9693 CRT .9728 CRS .9742 CST .9998

Sr, B 5103.2 R26 -.1502 R!3 -.9735 LSA 3479.3 NSA 193.3 SSA $0.8

_1 5095.2 _2 427.7 THA 16.96 ELI 2577.5 EL2 188.7 ALF 21.07

LAUNCH DATE OCT 2 1964 FLIGHT TIME 260.00

HELIOCENTRIC CONIC DISTANCE 628.102

RL 149.71 LAL -.OO LOt. 8.69 YL $2.898 GAL -8.5G AZL 91.04 HCA 206.17 SMA

RP 237.15 LAP .46 LOP 215.00 Vp 20.608 GAP 5.86 AZP 89.07 TAL 316.64 TAP

RC 188.300 6L -9.49 GP 11.41 ZAL 147.72 ZAP 145.47 ETS 161.66 ZAE 165.84 ST[

PLANETOCENTRIC CONIC

CS 26.949 VHL 5.191 DLA 2.86 RAL 156,45 RAD 6588,1 VEL 12.178 PTH 2.19 YHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 20 40 21 2375.59 -29.12

90.OO 9 24 42 4842.51 19.17

100.00 22 3 2 2108.92 -24.28

100.00 10 44 42 4584.41 20.30

110.00 25 14 20 1885.76 -27.38

110.00 11 49 54 4380.34 23.31

DIFFERENTIAL C_RRECTIONS

TOE 1.6339 TRA-S.8891 TCS 1.2902 8AU .$880

RDE .7991 RRA-I.0022 RCS .9898 FAU .22176

F0(-4.4894 FRAIO.6988 FCS-7.1248 BSP 17110

BIDE 1.7933 BRA 5.9939 8CS 1.4601 FSP 4035

LAUNCH DATE OCT 2 19¢1;4

HELIOCENTRIC _IC

RL 149.71 LAL -.00 LOL 8.83 VL 32.818 GAL

ARRIVAL OAT( JUN 19 1965

EARTH TO MARS

191.07 ECC .26069 INC 1.0351Vl 29.762

162.91 RCA 141.26 APO 240.88 V2 23.174

58.82 ZAC 99.31 [TC 256.00 CLP 147.19

4.922 DPA 10.72 RAP 187.37 ECC 1.4435

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT 1NJ 2 LON;

51.95 23.56 106.82 21 19 57 1775.6 -20.80 44.18

209.42 81.96 68.76 10 45 24 4242.5 16.12 202.06

51.84 23.16 108.00 22 38 11 1508.9 -21.59 24.17

189.98 21.48 67.57 12 l 7 3984.4 17.08 182.64

13.77 21.93 111.51 23 45 46 1285.8 -24.24 6.01

173.02 20.03 64.26 13 2 54 3780.5 19.65 165.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4827.0 SCd_ 1547.8 883 1278.2 ST 2212.6 SR 881.1 SS 2591.4

RRT .9575 flRF -.9772 RTF 0.9708 CRT .9734 CRS .9726 _S T .9998

S_dS 5069.1 R23 -.1399 R13 -.9748 LSA 3514.0 MSA 197.4 SSA 30.6

SGI 5051.1 SG2 426.8 THA 17.19 ELI 2374.4 ELI 186.1 ALF 21.33

FLIGHT TIME 262.00 ARRIVAL DATE JUN 21 1965

DISTANCE 631.746 EARTH TO MARS

-8.48 AZL 90.94 HCA 207.15 SMA 190.70 ECC .25875 INC .9347 vl 29.762

RP 238.81 LAp .45 LOP 815.98 VII 80.814 GAP 5.45 A_P 69.17 TAt. 316.78 TAP 163.91 RCA 141.36 APO 240.04

RC 190.540 GL -5.92 G4P 11.28 ZAL 147.97 ZAp 144.82 ETS 162.40 ZAE 166.35 ETE 61.96 ZAC 99.19 ETC 256.00

PLANETOCENTRIC CONIC

CS 26.405 VHL 5.139 DLA 3.43 RAL $58.981Ui0 6588.1 VI[L 18.157 PTH 2.18 VHp 4.818 DPA 10.60 RAP 187.$4
LNCN AZMTH LNCH TIME L-I TIN( INJ LAT

90.00 20 59 18 2688.98 -23.38

90.00 9 89 83 4819.04 18.59

100.00 81 59 9 2t21.39 -84.84

100.00 10 49 7 4591.84 18.71

110.00 83 11 8 1894.25 -27.84

110.00 11 55 40 4359.7? 28.69

DIFFERENTIAL C¢itMECTIONS

TOE 1.5840 TRA-$.8042 TC$ 1.8797 BAU .5144

RDE .7562 RRA -.9tN55 RC3 .9978 FAU .22984

F0(-4.5779 FRAll. IO'Z2 FC3-7.5159 89P 17892

BO[ 1.7467 BRA 5.9329 BCS 1.4573 FSIB 4275

V2 _3.209

CLP 146.25

ECC 1.4346

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

52.84 23.46 108.44 21 16 1 1789.0 -20.91 45.04

207.95 21.56 88.25 10 49 42 4219.0 15.47 200.66

32.78 23.08 107.88 22 34 31 1521.4 -21.89 24.98

188.55 21.07 87.08 12 5 8 3961.8 16.43 181.29

14.47 21.87 t10.97 83 42 42 1299.2 -24.53 6.60

171.74 19.85 93.78 13 6 19 $759.6 18.98 164.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 4788.1 SGR 1557.7 SG3 1337.2 ST 2178.5 SIR 886.5 SS 2631.2

RRT .9554 RRF -.9790 RTF -.9706 CRT .9716 CRS .9705 CST .9998

SG8 5033.2 R23 -.1392 R13 -.9745 LSA $529.0 NSA 205.8 SSA 31.0

SGI 5014.0 SG2 439.3 THA 17.41 ELI 2343.9 ELI 195.0 ALF 21.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19645

LAUNCH DATE OCT 2 1914

HELIOCENTRIC CGNIC

flL 149.T1 LAL -.00

RP 236.48 LAP .40

RC 192.788 roL -S.3T

PLANE TOCENTR ! C CONIC

C3 25.894 VNL 5.989

LNCH AZNTN LMCH TIME

90.00 20 32 12

90.00 9 33 52

tOO.DO Z1 55 28

tO0.O0 10 53 19

110.00 23 T 58

110.00 31 ST 15

FLIGHT TIM( 264.00 ARRIVAL DATE JUN Z5 lgG5

D|_TANC( 635.405 EARTH TO NARS

LOL 8.85 VL 32.?88 GAL -8.40 AZL 90.84 HCA 208.10 SIAA 190.35 ECC .25685 [NC .8405 Vl 29.782

LOP 216.93 VP Z0.623 GAP 5.05 AZF 88.Z6 TAL 316.91 TAp 165.01 RCA 141.46 APO 239.24 V2 23.244

6P 11.17 ZAL 147.61 ZAP 143.74 ET$ 165.10 ZAI[ 188.82 ETE 65.52 ZAC 99.07 ETC 258.00 CLP 145.28

DLA 4.01 RAL 158.58 RAD 8588.0 VEL 12.136 PTH 2.18 VHP 4.717 DPA 10.49 RAp 187.29 ECC 1.4262

L-I TIME INJ LAT |NJ LONG ]NJ RT ASC [NJ AZMTfl |NJ TIME PO CST T|N INJ Z LAT INJ Z LONG

2401.79 -23.88 53.70 Z3.38 106.08 21 12 14 1801.8 -21.20 45.8Y

4116.54 18.02 209.54 21.19 _7.78 10 53 48 4196.5 14.85 199.30

2133.39 -24.78 33.58 63.00 107.27 22 30 59 1535.4 -22.18 25.75

4540.21 19.13 187.20 20.68 66.58 12 9 O 3940.2 15.80 179.99

1906.Z7 -27.88 15.15 21.81 110.63 25 59 45 1306.3 -24.62 7.32

4340.06 22.09 170.53 18.61 63.23 13 9 35 3740.1 18.32 163.42

DIFFERENTIAL CCNRECTION8

TOE 1.5474 IRMA-3.?25? TC3 1.2858 8AU .5092

ROE .7380 RRA -.9910 RC3 .7144 FAU .23774

FDE-4.4995 FRAIl. SOT? FC_-7.9484 8SAP 17317

BiDE 1.7138 BRA 3.8552 BQI5 1.4710 FSP 4490

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4?36.3 _ 1570.5 SG3 1396.6 ST 2151.5 SR 894.4 SS 2878.3

flRT .9544 RRF -.9750 RTF -.9705 CRT .9709 CRS .9688 CST .9998

4989.9 R26 -.1352 R13 -.9748 LSA 3541.9 MSA 213.0 SSA 31.0

SG1 4969.8 _ 446.9 THA 17.71 ELI 2321.5 EL2 198.6 ALF 22.15

LAUNCH DATE OCT Z 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUN 25 1985

HI_CIOCENTRIC COAIC

RL 149.71LAL -.DO

RP 238.12 LAp .57

RC 194.983 GL -4.84

PLAMETOCENTIt I C CONIC

C3 25.415 VHL 5.041

LNCN AZMTH LNCM TIM(

90.00 20 29 21

90.00 9 38 10

100.00 21 51 50

100.00 10 ST 22

110.00 23 4 58

110.00 12 0 42

DIFFERENTIAL C._RRECTION$

TOE 1.512"5 TRA-3.8418

ROE .7371 RRA -.9848

FOE-4.801J2 FRA11.9225

BIDE 1.8923 BRA 3.7752

DISTANCE 639.078 EARTH TO MARS

LOL 8.83 VL 32.780 GAL -8.33 AZL 90.75 HCA 209.07 S44A 190.02 ECC .25505 INC .7514 Vl 29.762

LOP 217.90 VF Z0.833 GAP 4.65 AZ1P 89.34 TAL 317.04 TAp 166,|1RCA 141.55 APO 238.48 VZ 23.279

GP 11.06 2A4. 147.53 ZAP 142.82 [T8 183.77 ZAE 167.25 ETE 69.54 ZAC 98.97 [TC 256.01 CLP 144.28

DLA 4.58 RAL 159.93 flkO 8508.0 M[L 12.116 PTH 2.17 VHp 4.619 DPA 10.42 RAP 187.22 [CC 1.4183

L-I TIME IMJ LAT IMJ t.CNG IMJ RT A$C INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

2414.14 -23.99 54.53 23.29 105.72 21 8 35 1814.1 -21.47 46.87

4774.99 |7.45 205.21 20.84 67.34 10 57 45 4175.0 14.25 196.01

2144.87 -25.01 34.39 22.92 106.93 22 27 35 1544.9 -22.46 26.49

451R.46 18.58 185.92 20.34 68.14 12 12 41 3919.5 15.18 178.76

_915.93 -28.11 15.81 21.75 110.30 23 38 55 1315.9 -25.09 7.94

4321.17 21.51 169.37 18.84 62.77 13 12 43 3721.2 17.69 162.33

MIO-COURSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2915 RAU .5049 SGT 4878.7 SGR 1595.7 Ik_3 1462.4 ST 2123.0 SR 903.4 38 2723.2

RC3 .7333 FAU .2487? RRT .9539 RRF -.R739 RTF -.9707 CRT .9704 CRS .9889 CST .9997

FC3-8.4091 884P 17182 SG8 4MAD.1 fl23 -.1311 MS3 -.9751 LSA 3562.3 NSA 220.2 SSA 31.0

BC3 1.4852 FSP 4703 SG1 4919.2 Sr_ 454.2 THA 18.07 ELI 2298.4 EL2 201.7 ALF 22.62

LAUNCH DATE OCT E 1964 FLIGHT T|M( 268.00 ARRIVAL DATE JUN ET 1885

HELIOCENTRIC CONIC O|STANCE 642.763 EARTH TO MARS

RL 149.71 LAL -.O0 LQAL 8.83 VL 32.782 GAL -8.26 AZL 90.67 HCA 210.04 SNA 189.70 ECC .25355 |NC .6875 Vl _9.762

RP 235.77 LAP .$3 LOP 218.87 Vp 20.644 GAP 4.26 AZP 89.42 TAL 317.17 TAP 187.21 RCA 141.64 APO 237.75 V2 23.315

RC 197.185 GL -4.34 GP 10.98 ZAL 147.48 ZAP 141.86 ETS 164.41 ZAE 167.60 (T( 74.01 ZAC 98.87 ETC 258.02 CLP 143.24

PLANETOCENTRIC CONIC

C3 24.985 VHL 4.996 DLA 5.08 RAL 156.69 RAD 6568.0 VEL 12.097 PTH 2.17 VHP 4.523 DPA 10.56 RAP 187.13 ECC 1.4109

LNCH AZNTH LNCH TIME L-I TIME INJ LAT lflJ LONG INJ RT ASC INJ AZMTH lNJ TIN( PO CST TIN |NJ 2 LAT |NJ 2 LONG

90.00 20 24 38 2428.DG -24.08 55.34 23.22 105.37 21 5 4 1828.1 -21.T3 47.45

90.00 9 42 19 4754.22 16.91 203.93 20.52 66.94 11 I 35 4154.2 15.64 198.78

100.00 21 48 22 2155.98 -25.23 35.11 22.85 106.59 22 24 18 1556.0 -22.72 27.22

100.00 11 1 16 4499.53 18.01 184.?0 20.01 65.73 12 16 15 3899.5 14.58 177.58

110.00 23 2 S 1925.24 -28.33 16.45 21.71 109.98 23 34 11 1325.2 -25.34 8.54

110.00 12 4 1 4303.04 20.94 168.27 18.50 62.34 13 15 44 3703.0 17.07 161.28

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4766 TRA-3.5547 TC3 1.2927 8AU .4993 $GT 4613.4 SGR 1602.8 SG3 1528.5 ST 2091.8 SR 915.2 SS 2770.8

ROE .7388 RRA -.9647 RC3 .7530 FAU .25611 RRT .9528 RRF -.9730 RTF -.9708 CR7 .9?OO CRS .9852 CST .9996

FDE-4.9333 FRAI2.3516 FC3-8.88|7 BSP 16980 SC_ 4883.9 R23 -.1271 R13 -.9754 LSA 3582.5 NSA 227.7 SSA 30.9

ROE 1.3511 8RA 3.6886 8C3 1.4960 FSP 4925 SGI 4862.0 SG2 461.5 THA 18.49 ELI 2273.3 EL2 204.4 ALF 23.15

LAUNCH DATE OCT 2 1964 FLIGHT TIN( 270.00

HELIOCENTRIC CONIC DISTANCE 648.461

ARRIVAL DATE JUN 29 1965

EARTH TO MARS

RL 149.71LAL -.OO LOt. 8.83 VL 32.745 GAL -8.20 AZL 90.59 MCA 211.02 SMA 189.39 ECC .25168 INC .5885 vl 29.782

RP 235.42 LAP .30 LOP 219.85 VP 20.658 GAP 3.87 AZP 89.50 TkA. 317.29 TAp 168.31RCA 141.73 Also 237.06 V2 23.351

RC 199.372 64. -3.85 GIP 10.90 ZAL 147.38 ZAP 140.87 ET8 165.03 zAE 187.88 ETE 78.93 ZAC 98.78 [TC 256.03 CLP 142.18

PLAN[TOCENTRIC CONIC

C3 24.542 VHL 4.854 DLA 5.58 RAL 156.74 RAD 8568.0 VEL 12.080 pTH 2.16 VHP 4.430DPA 10.33 RAP 187.02 ECC 1.4039

LNCH AZMTH LNCM TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 21 2 2437.80 -24.28 56.12 23.15 105.03 21 I 40 1837.6 -21.98 48.20

90.00 9 46 18 4734.2R 16.37 202.71 20.22 66.57 11 5 13 4134.3 13.06 195.60

100.00 21 45 1 2166.73 -25.44 35.84 22.79 106.25 22 21 8 1566.7 -22.98 27.92

100.00 11 5 1 4480.39 17.47 183.53 19.71 65.35 12 19 41 3880.4 14.00 17_.46

1/0.00 22 59 18 1934.25 -28.54 17.07 21.66 109.67 23 31 32 1334.2 -25.59 9.13

110.00 12 7 13 4265.63 20.39 167.22 18.16 61.95 13 18 39 3685.6 16.48 160.28

DIFFERENTIAL CCItRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DET(RM|NATION ACCURACY

TOE 1.4388 TRA-3.4658 TC3 1.2670 9AU .4926 $GT 4540.2 _ 1621.6 SG3 1597.0 8T 2056.9 SR 923.8 88 2818.6

RD( .7412 RRA -.9845 RC3 .7732 FAU .26586 RRT .9520 RRF -.9722 RTF -.9708 CRT .9698 CRS .9638 CST .9995

F0[-5.0598 FMA12.?877 FC3-9.3722 9SP 18803 _ 4821.2 R23 -.1239 R13 -.9755 LSA 3801.6 MSA 235.5 $SA 30.7

60( 1.8185 9RA 3.6027 BC3 1.5014 FSP 5181 SG1 4798.3 _2 489.5 THA 18.87 EL1 2245.1 EL2 207.0 ALF 23.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE OCT Z 1964 FLI;HT TIME 2?2.00 ARRIVAL 0ATE JUL I 1995

HELIOCENTRIC _IC DISTANCE 650.171 EARTH TO MARS

RL t49.T1 LAL -.00 LOL 8.43 VL 32.726 GAL -6.14 AZL 90.51HCA ZlZ.O0 _144 186.11ECC .25011 INC .5134 V1 29.762

RP 265.08 LAP .27 LOP 220.63 VP 20.673 SAP 3.40 AZP 69.§6 TAL 317.40 TAp 169.40 RCA 141.41 APO 259.40 V2 23.397

RC ROl.544 GL -3.39 GP 10.85 ZAL t4T.E9 ZAP 169.83 ET6 165.62 ZAE 168.07 ETE 84.26 ZAC 96.49 ETC Z5G. 04 CLP 141.08

PLANI[TOCENTR I C CONIC

C3 24.145 YHL 4.914 DLA 6.06 RAL 154.79 RAD 6568.0 VEL 12.063 PTH 2.16 VHP 4.340 OPA 10.31 RAP 186.99 ECC 1.5974

LNCH AZMTH LNCN TIN( L-| TIME INJ LAT INJ L(:NG INJ RT AS_ INJ AZl4TH INJ TIME PO CST TIN INJ Z LAT INJ E LONG

90.00 20 17 34 2448.70 -24.48 56.86 23.08 104.70 ZO 58 23 1648.8 -22.22 40.94

90.00 9 50 10 4715.10 15.85 201.55 19.94 66.22 11 6 46 4115.1 12.50 194.47

100.00 21 41 47 2177.15 -25.63 36.56 22.74 105.93 22 16 4 1577.1 -23.20 28.60

100.00 11 6 36 4461.9T 16.94 182.42 19.43 65.00 12 23 1 3862.0 13.43 175.39

110.O0 22 59 ST 1946.96 -29.75 17.67 21.63 109.37 23 29 0 1343.0 -25.62 9.70

110.00 12 10 19 4269.90 19.65 146.23 17.86 61.56 13 21 27 3668.9 15.90 159.33

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T1DE 1.4009 TRA-3.ST16 TC3 1.2774 BAU .4956 _T 4459.0 $GR 1642.7 663 1667.8 ST 2019.0 9R 934.8 $S 2867.4

ROE .T442 RRA -.9857 RC3 .T944 FAU .27563 RRT .9514 RRF -.9714 RTF -.970T CRT .9694 CRS .9620 CST .9994

FDE-S.1921 FRA13.266T FC3-9.8929 BSP 16570 _ 4751.0 R23 -.1606 R13 -.9757 LSA 3621.0 MSA 246.4 SSA $0.5

BO( 1.5863 BRA 3.5127 9C3 1.5043 FSIP 5401 SGI 4727.0 $412 477.3 THA 19.53 EL1 2216.1 (L2 209.1 ALF 24.40

LAUNCH OATE OCT 2 1964 FLIGHT TIME 274.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 953.692 EARTH TO MARS

RL 149.71 LAL -.00 L(X. 9.83 Vii. 52.712 GAL -9.08 AZL 90.44 HCA 212.98 SI4A 188.83 (CC .24861 |NC .4417 V1 29.762

RP 264.71 LAP .24 LOP 221.61 VP 20.980 SAP 3.1| AZ1P 89.63 TAL 317.51 TAP 170.49 RCA'141.69 APO 235.77 V2 23.424

RC 205.699 GL -E.94 GP IO.TT ZAL 147.21 2AP 134.78 (T$ 199.18 ZAE 166.14 (TE 69.94 ZAC 98.60 (TC 256.05 CLP 169.96

PLAN( TOCENTR ! C CONIC

C$ 25.T75 VHL 4.8T8 OLA 6_52 RAIL. 189.84 RND 9568.0 VI[L 12.048 PTH 2.15 VHP 4.252 DpA 10.33 RAP 186.72 (CC 1.$912

LNCH AZI4TH LNCH TIM( L-I TIN( INJ LAT |NJ _ INJ RT ASC INJ AZMTH |NJ TIME _ CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 14 13 6451.64 -24.69 57.62 23.03 104.37 20 55 15 1859.6 -22.45 49.65

90.00 9 56 55 4699.65 18.34 200.43 19.69 65.90 11 12 12 4096.6 11.95 193.39

100.OO 21 38 40 6197.27 -25.82 37.25 22.69 105.61 22 15 T 1567.5 -23.43 ZD.R7

100.00 11 12 9 4444.24 16.43 181.55 19.17 64.67 12 26 14 5644.2 12.66 174.$6

110.00 22 54 1 1951.46 -28.92 19.25 21.60 109.07 23 26 32 1351.5 °26.05 10.25

110.00 12 15 19 4262.76 19.32 165.27 17.61 61.24 13 24 11 5652.8 15.34 158.42

DIFFERENTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3621 TRA-3.2740 TC3 1.2622 BAU .4779 _T 4367.1 SGR 1665.3 663 1741.0 ST 1976.1 SR 946.1 ss 2917.2

ROE .7480 RRA -.9983 RC3 .616T FAU .28599 RflT .950G RRF -.9707 RTF -.9705 CRT .9695 CRS .9606 CST .9996

FDE-5.SSO6 FRA16.7664 FC-10.4148 BSP 16314 Sr_ 4875.9 R23 -.1179 R13 *.9757 LSA 3640.7 MSA 251.4 SSA 30.3

BD( 1.5540 6RA 5.4199 BC5 1.5055 F_P 5647 11411 4648.8 _ 485.5 THA 20.16 ELI 2162.6 EL2 210.6 ALF 25.14

LAUNCH DATE OCT 2 1964 FLIGHT TIN( 276.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC DISTANCE 657.624 EARTH TO MARS

RL 149.71 LAL -.00 LOt. 6.63 VL 32.698 GAL -8.0| AZL 90.37 HCA 215.97 Sl4A 166.57 ECC .24718 INC .3736 vl 29.782

RP 254.5§ LAP .21 LOP 222.80 VP 20.708 GAP 2.74 AZP 89.69 TAL 517.62 TAp 171.58 RCA 141.96 APO 255.16 V2 23.461

RC 205.837 GL -2.50 GP 10.72 ZAL 147.12 ZAP 157.65 (TS 166.73 EkE 168.09 ET( 95.83 ZAC 98.51 ETC 256.06 CLP 158.79

PLANETOCENTRIC CONIC

C3 23.425 VHL 4.840 OLA 6.97 RAL 156.69 RAO 6568.0 VEL 12.033 PTH 2.15 VHP 4.167 OPA 10.56 RAP 186.56 ECC 1.$855

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 10 59 2470.22 -24.84 58.35 22.99 104.05 20 52 9 1670.2 -22.66 50.$5

90.00 9 57 33 4676.64 14.84 199.36 19.46 65.60 11 15 52 4078.8 11.42 192.55

100.00 21 55 39 2197.11 -26.00 37.93 22.65 105.30 22 12 16 1597.1 -23.65 29.92

100.00 11 15 34 4427.16 15.93 190.35 16.93 64.37 12 29 21 3827.2 12.35 175.37

110.00 22 51 31 1959.71 -29.11 18.83 21.56 108.77 23 24 10 1559.7 -26.27 10.80

110.00 12 16 12 4237.34 18.81 164.36 17.56 60.92 15 26 49 3637.3 14.79 157.55

OIFFERENTIAL CGRRECTIONS

TOE 1.$214 TRA-3.1727 TC$ 1.2400 BAU .4690

ROE .7522 flRA -.9924 RC3 .8597 FAU .29665

F06-5.4714 FRAI4.ZIS6 FC-10.9656 BSP 16045

DOE 1.5205 BRA 3.$243 9CS 1.4976 FSP 5905

H|O-C_URSE EXECUTION ACCURACY

Sr, T 4266.T Sr, d_ 1669.5 SG3 1616.5

RRT .8498 RRF -.9701 RTF -.9701

6GB 4569.1 R25 -.1156 RI3 -.9757

SG| 4562.4 SG2 494.2 THA 20.8T

LAU_iCH DATE OCT 2 1964 FLIGHT TIME 278.00 ARRIVAL

HELIOCENTRIC COilC DISTANCE 661.$6T EARTH

RL 149.71 LAL -.00 LOL 8.83 VL 32.663 GAL -7.97 AZL 90.31HCA 214.95 SNA 166.32 ECC .24582 INC

RP 233.98 LAP - .19 LOP 223.79 V1P 20.726 GAP 2.38 AZP 89.75 TAL 317.71 TAP 172.67 RCA 142.03 APO

RC 207.958 GL -2.09 GP 10.68 zAL 14T.04 ZAP 139.50 ETS 167.2T ZAE 167.90 ETE 101.85 ZAC 96.42 ETC

PLAN(TOCENTRIC CONIC

C3 23.099 VHL 4.606 DLA 7.40 RAL 156.94 RAD 6567.9 VI[L 12.020 PTH 2.15 VHP 4.084 OpA 10.41 RAP

LNCH AZ14TH LNCH TIN( L-I TINE INJ LAT INJ L.CNG

90.00 20 T 51 2480.52 -25.01 $9.O6

90.OO 10 1 5 4661.T0 14.56 196.34

1OO.00 21 32 44 2206.71 -26.17 38.58

100.00 11 16 53 4410.T4 15.44 179.35

110.00 22 49 6 1967.76 -29.26 19.39

110.00 12 19 1 4222.46 16o32 165.49

DIFFEfl(NTIAL CCRRECTION8

TD( 1.279T TRA-3.06TO TC3 1.2109 BAU .4592

ROE .7569 RRA -.9979 RC3 .9631 FAU .50754

FDE-S.6160 FR414.7161 FC-11.5265 BSP 15750

BO( 1.4668 BRA 3.2253 BC3 1.4870 FSP 6174

ORBIT DETERMINATION ACCURACY

ST 1933.1 9R 959.0 SS 2966.9

CRT .9695 CRS .9593 CST .9991

LSA 3659.4 NSA 259.6 $94 30.1

EL1 2147.4 EL2 212.2 ALF 25.95

DATE JUL 7 1965

TO NARS

.3091 V1 29.762

234.61 V2 26,498

256.06 CLP 137.58

186.32 ECC 1.3801

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

22.95 105.T4 20 49 11 1880.5 -22.67 51.O4

19.24 .65.33 11 18 4T 4061.7 10.91 191.$6

22.62 104.99 22 9 31 1606.7 -23.86 30.55

19.71 64.08 12 32 24 3610.7 11.65 172.42

21.5T "108.48 23 21 53 1367.8 -26.48 11.36

1T.14 60.62 13 29 23 5622.5 14.27 156.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4156.5 _ 1715.1 $63 1894.2 ST 1894.7 SR 971.6 S8 $017.1

RRT .9490 RRF -.9696 RTF -.9695 CRT .9694 CRS .9560 CST .9999

4496.5 R23 -.1157 R13 -.9756 LSA 3677.9 MSA 267.9 SSA 29.9

$GI 4468.2 S¢,2 502.9 THA 21.67 EL1 2109.8 EL2 213.0 ALF 26.65
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JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAUNCH DATE OCT 2 19|4

HELIOCENTRIC CONIC

RL 146.71 LAL -.OD

RP 259.92 LAP ,19

RC 110.090 GL -1.60

PLANETOCEMTR I C CONIC

CS R2. 794 VHL 4.774

LMCH AZMTH LHCM TIM(

90.00 20 4 49

90.00 10 4 St

100.00 21 29 5Q

100.00 11 22 I

110.00 22 40 46

110.00 12 21 45

FLIGHT TIM( 280.00 ARRIVAL DATE JUL 9 1965

DISTANCE $65.121 EARTH TO MARS

LOt. 8.69 VL 31.970 GAL -7.92 AZL 90.25 HCA 215.95 SMA 188.08 ECC .Z4ASZ INC .2474 Vl 29.762

LOft 924.78 VP Z0.749 GAP 2.01 AZF 89.80 TAL 317.81 TAP 179,75 RCA 142.09 APO 234.07 V2 23.536

GP 10.65 ZAL 149.99 ZAP 135.31ETS IST.TO zAE 167.56 ETE 107.78 ZAC 98.34 EIC 256.10 CLP 196,33

DLA 7.82 RAL 156.99 MAD 6597.9 VEL 12.007 PTH 2.14 VHP 4.004 DPA 10.48 RAP 186.08 ECC 1.3751

L-I TIME lNJ LRT INJ LONG INJ RT ASC INJ AZNTH IMJ TIN( PO CST TEN INJ 2 LAT INJ Z LONG

2490.59 -25.17 59.75 22.93 103.42 20 46 ZO 1890.6 -23.07 51.71

4645,18 13.$8 197.35 19.05 65,07 11 21 57 4045.2 10.41 190.40

2216.08 -26.$3 39.24 22.$1 104.68 22 6 52 1616.1 -24.06 31.18

4394,62 14.97 178.42 18.52 63.82 12 35 21 3794.9 11.33 171.52

1975.68 -29,45 19.94 21.57 106.20 2S 19 42 1375.6 -26.68 11.85

4208.14 17.84 t62.96 16.93 60.$5 13 $1 54 3608.1 13.76 155.92

DIFFERENTIAL CGRRECTiONS

TOE 1.tSSS TRA-t.9367 TC3 1.1745 BAU .4486

ROE .7620 RRA-I.004e RC5 .8672 FAU ,$1976

FDE-S.TSST FRAIS.ZSSO FC-12.1065 BSP 15429

BiDE 1.4523 BMA 3,1297 BCS 1.4719 FSP 6451

LAUNCH DATE OCT 2 1994

HELIOCENTMIC C.J_NIC

NL 149.71 LAL -.DO

RP 259.25 LAP .11

RC 212.144 St. -1.29

pLANETOCENTRIC C_)NIC

CS 22.51t Vt4L 4.745

LNCN AZNTH iNCH TIN(

90.00 20 I 54

90.00 10 T 53

100.00 21 2T 13

100.00 11 25 15

110.00 22 44 $1

110.00 12 24

DIFFERENTIAL C(:RRECTIONS

TOE 1.1924 TRA-2.6415 TCS 1.132| BAU .4375

ROE .?STT IImA-1.0124 RC3 ,9119 FAU .39031

FDE-5.91TT FRAI 5.7609 FC-12.T033 B_ 1§063

81DE 1.4191 DRA 3.0119 8C3 1.4537 FSP 6732

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4035.6 $GR 1742.1 SG3 1973.9 ST 1832.2 SR 985.0 SS S067.2

tiNT .9481 RRF -.R692 RTF -.9667 CRT .9697 CRS .9567 CST .9986

S_ 4395.6 R23 -.1122 R13 -.9753 LSA 3695.6 MSA 276.2 SSA 29.6

$01 4365.? SG2 512.2 THA 22.58 ELI 2069.2 EL2 213.2 ALF 27.25

FLIGHT TIN[ 282.00 ARRIVAL DATE JUL fl 1965

DISTANCE 668.885 EARTH TO MARS

LOL 8.83 VL 32.657 GAL -7.67 AZL 90.19 HCA 216,94 SMA 187.95 ECC .24329 INC .1982 V1 29.762

LOP 225.77 VP ZO.TTt GAp 1.66 AZP 89.65 TAL 317.89 TAp 174.83 RCA 142.15 AlSO 233.56 V2 23.574

rds 10.62 ZAL t46.67 ZAP 134.08 ETS 168.29 2A( 167.08 ST( 113.56 ZAC 98.25 ETC 256.12 CLP 135.05

OLA 8,22 RAt. 137,04 RAD 6567.9 VEL 11.995 pTH 2.14 VHP 3.927 OpA 10.57 RAp 185.81 ECC 1.3705

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2300.41 -23.32 60.43 22.92 103.12 20 43 34 1900,4 -23.27 52.36

4629.27 13.43 196.41 18.88 64.83 11 25 2 4029.3 9.92 169.48

E225.23 -26.49 _9.27 22.60 104.38 22 4 16 1625.2 -24.25 31.79

4579.67 14.$1 177.32 18.34 63,57 12 36 15 3779.7 10.84 170.65

1993.30 -29.61 20.48 21.37 107.91 23 17 35 1383.3 -26,68 12.36

4194.38 17.37 161.86 16.75 60.09 13 34 20 3594.4 13.26 155.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3904.6 Srdl 1770,4 1_3 2055.9 ST 1776.5 SR 998.7 SS 3118.4

RflT .9471 RRF -.9429 RTF -.9677 CRT .9701 CRS .9556 CST .9985

4267.2 R23 -.1t10 R13 -.9750 LSA 3714.3 MSA 284.6 SSA 29.3

SGI 4255,4 902 521.3 THA 23.62 ELI 2026.9 EL2 212.6 ALF 28,95

LAUNCH DATE OCT Z 1964

HELIOCENTRIC CONIC

RL 149.71 LAL -.00

RP 231.98 LAP .08

RC 214.210 GL -.91

PLAMETOCENTMIC CONIC

C3 22.947 VHL 4,717

LNCH AZNTH LMCH TIME

9O.00 19 59 4

90.00 10 11 9

100.00 21 24 36

100.00 11 26 19

110.00 22 42 22

110.00 12 27 2

FLIGHT TIME 284.00 ARRIVAL DATE _UL IS 1945

DISTANCE 672.690 EARTH TO MARS

LO(. 8.83 YL 32.644 GAL -7.82 AZL 90.13 HCA 217.94 SMA 187.64 ECC .24213 INC ,1312 Vl 29.792

LOP 226.77 VP 20.796 GAP 1.31 kIP 89.90 TAL 317.97 TAp 175.91 RCA 142.21 APO 233.07 V2 23.$12

GP 10.39 ZAL 146.79 ZAP 132.81 (TS tS8.78 ZAE 166.45 ETE 119.05 ZAC 98.13 ETC 256,14 CLP 133.75

OLA 8,60 RAL 157.10 RAO 6567.9 VEL 11.984 PTH 2.14 VHP 3.852 DpA 10.69 RAP 183.51ECC 1.3661

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2510.02 -25.47 61.09 22.91 102.81 20 40 54 1910.0 -23.45 53.00

4613.93 12.96 195.51 16_73 64.61 tl 28 3 4013.9 9.45 188.60

2234.19 -26,64 40.49 22.60 104_09 22 I 50 1634.2 -24.44 32.39

4363.00 14.06 176.66 18.19 63.33 12 41 4 3763.0 10.37 169.81

1990.81 -29.77 21,01 21.59 107.64 23 15 33 1390.8 -27.07 12.84

4181.14 16.92 161.|0 16.59 59.85 13 36 43 3581.1 12.79 154.43

DIFFERENTIAL CORRECTIOi3

TOE 1.1463 TMA-2.?21I TC3 1,0808 BAU ,4254

ROE .7737 RRA-l.0212 RC3 .9371 FAU .34209

FDE-6.0T3T FflA16.3003 FC-13.3124 BSP 14678

DOE 1.$829 BRA 2.9064 9C3 1.4305 FSP 7021

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3762.2 S_R 1799.7 SG3 2139.5 ST 1716.3 SR 1012.7 SS 3169.2

RflT .9459 RRF -.9685 flTF -.9663 CRT .9705 CRS ,9546 CST .9980

4170.3 RZ3 -.1104 R13 -,9746 LSA 3732.1 MSA 293.0 SSA 29.1

SG1 4136.3 SG2 531.2 THA 24.78 EL1 1981.6 ELI 211.3 ALF 30.18

LAUNCH DATE OCT 2 1964 FLIGHT TIM( 286.00

HELIOCENTRIC COliC

flL 149.T1 LAL -.DO

RP 232.31 LAP .03

MC 216.239 GL -.34

PLANETOCENTRIC _IC

C3 22.002 VHL 4.691

LNCH AZI4TN LNCH TIME

90.00 19 56 21

90.00 10 14 21

100.00 21 22 4

100.00 11 51 19

110.00 22 40 17

110.00 12 Z9 35

ARRIVAL DATE JUL 13 1963

DISTANCE 679.444 EARTH TO MARS

LOL 8.83 VL 32.633 GAL -T.T8 AZL 90.08 HCA 218,94 SMA 187.44 ECC ,24103 INC ,0733 vl 29.762

LOP 227.77 VlP E0.621 GAP °96 AZP 89.94 TAL 318.04 TAP 176.98 RCA 142,26 APO 232,61 V2 23.630

GP 10.58 ZAL 146,72 ZAP 131.49 ET9 169.26 ZAE 165.69 ETE 124.18 ZAC 98.06 ETC 256.17 CLP 132.37

DLA 8.98 RAL 137.16 MAD 6567.9 VEL 11.974 pTH 2.13 VHp 3.780 DpA 10.82 RAP 185.17

L-I TIME INJ LAT INJ LOHG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2519.43 -23,61 61.75 22.92 102.52 20 38 20 1919.4 -23.63

4999,19 12.55 194.64 18.60 64.41 11 31 0 3999.2 9.00

2242.93 -26.76 41.11 29.62 103,80 21 39 27 1643.0 -24,62

4550.87 13.63 173.83 18.D6 63.14 12 43 49 3750.9 9,92

1998,17 -29.92 21.33 21,63 107.36 23 13 36 1398.2 -27.23

4168.42 16.49 160.37 16.44 39.62 13 39 3 3568.4 12.33

MID-COURSE E_ECUTION ACCURACY

SGT 3608.5 8GR 1830.0 SG3 2224.8

flRT ,0444 RRF -.RSS3 tilt -.9646

Sr_ 4046.0 R23 -.|102 R13 -.9740

SG1 4009.6 $_ 341.4 THA 26.10

OIFFER(NTIAL CORRECTIONS

TO( 1.0993 111A-2.3951 TC3 1.0220 9AU .4130

_DE .7801 RRA-I,03OSRC3 ,9926 FAU .33419

F09-6.2346 FRA16.8483 FC-13.9369 BS4P 14231

BO[ 1.3480 BRA 2.7923 _$ 1.4041 FSP 7314

(CC 1.3621

INJ 2 LONG

53.64

187.75

32.97

169.01

13.35

133.73

OR2IT DETERMINATION ACCURACY

ST 1692.S SR 1027.1SS $220.4

CRT .9712 CRS .9536 CST .9976

LSA 3750.4 MSA 301.4 SSA 28.6

EL1 1934.3 EL2 209.0 ALF 31.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 2 1994

MELIOCENTRIC CONIC

RL 149.71 LAL -.DO

RP 232.14 LAP .02

RC 218.297 ;L -.18

PLANETOCEMTRIC CONIC

C3 21.775 VHL 4.699

LNCM AZMTH LNCH TIME

RD.DO 19 53 43

80.00 10 17 28

100.00 21 19 38

100.00 11 34 14

110.00 22 39 19

110.00 12 32 4

FLIEHT TIN( 288.00

DISTANCE 680.238

LOL 9.83 VL 32.821 GAL -7.74 AZL 90.03 HCA 219.94 SMA

LOP 228.77 VP 20.848 GAP .62 AZP 89.98 TAL 318.11 TAp

GP 10.58 ZAL 142.94 ZAp 130.14 ITS 169.73 ZAE 164.79 [TE

DLA 8.$4 8AL 157.22 RAD 2587.9 VEL 11.985 PTN 2.13 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

2328.93 -25.74 92.39 22.95 102.22 20 35 52

4584.85 12.13 193.80 18.49 64.21 11 33 53

2251.34 -29.92 41.?1 22.95 103.51 21 57 10

4337.L_9 13.21 175.04 17.94 92.94 12 49 31

2003.39 -30.06 22.O4 21.67 107.09 23 11 43

4138.20 19.09 159.88 18.32 59.41 13 41 20

DIFFERENTIAL CORRECTIONs

TOE 1.0502 TRA-2.4937 TC3 .8538 BAD .3998

ROE .7697 RRA-I.0415 RC3 .9883 FAU .39_3

FDE-6.3994 FRA17.410| FC-14o5942 8mP 13811

ROE 1.3121 BRA 2.6748 8C3 1.3734 F_P ?620

LAUNCH DATE OCT 2 1H4

HELIOCENTRIC CGNIC

ML 148.71 LAL -.00

RP 231.78 LAP -.02

RC EEO.L'99 GL .17

PLANETOCENTRIC CONIC

C3 21.597 _ 4.144

LNCH AZI4TH LNCH TIN(

80.00 19 51 12

90.00 10 ZO 32

100.00 21 17 19

100.00 11 3T 8

110.00 RE 38 24

110.00 18 34 30

MID-COURSE EXECUTION ACCURACY

SET 3442.8 S_N 1860.9 SG3 2311.3

RRT .0428 RRF -.9881RTF -.9623

898 3913.6 R23 -.1106 813 -.9732

89| 5874.4 992 532,2 THA 27.61

FLIGHT TIME 290.00

DI3TANCE SE4.041

LOL 8.83 VL 52.811 GAL -?.71 AZL 88.98 HCA 220.95 $NA

LOP 2_.78 V1P ZQ.878 GAP .28 AZ1P 90.02 TAL 318.16 TAp

_P 10.55 2AL i46.58 zAP 1M.74 [T8 170.18 ZA[ 163.77 ETE

DLA 8.89 RAL I§T.L_ RAD 8307.9 V[L 11.956 PTH 2.13 VHp

L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZI4TH

2537.88 -23.87 85.02 22.98 101.95

4371.17 11.?t 185.00 18,40 64.04

2258.98 -27.05 42.30 22.89 105.23

4_4.23 12.80 174.28 17.85 62.78

2012.47 -30.20 2_.54 21.72 108.82

4144.48 15.88 138.01 18.22 59,22

DIFFERENTIAL T_RR2CTION8

TOE .9998 TRA-2.3281 TC3 .8??4 RAU .388?

RD[ .793T RRA-1.0523 NC3 1.0144 FAU .57878

FDE-8.5912 FRA17.9748 FC-13.2030 BRP 15328

ROE 1.2795 BRA E.3531 8C5 1.3412 F_P 7925

ARRIVAL OATS JUL 17 1965

EARTH YO MARS

197.24 ECC .23999 INC .0210 Vl 29.752

178_05 RCA 142.31 APO 232.16 V2 23.689

128.90 ZAC 97.96 ETC 256.20 CLP 130.97

3.711 DpA 10.97 RAp 184.81 ECC 1.3584

PO C$T TIM INJ 2 LAT INJ 2 LONG

1928.6 -23.80 54.26

3884.9 9.56 186.94

1931.5 -24.79 33.55

3737.3 9.48 168.24

1405.4 -27.43 13.64

3556.2 11.89 153.06

ORBIT DETERMINATION ACCURACY

3T 1584.0 $R 1041.6 35 3270.8

CRT .9720 CflS .9527 CST .9972

LEA 3767.7 MSA 309.9 SEA 29.5

EL1 1884.6 ELI 205.6 ALF 33.03

ARRIVAL DATE JUL 19 1965

EARTH TO MARS

187.06 ECC .23902 INC .0198 Vl 29.762

179.11 RCA 142.55 APO 231.77 V2 23.726

133.21 ZAC 97.85 ETC 256.23 CLP 129.53

MID-COURSE EXECUTION ACCURACY

SGT 3285,Z SGR I892.3 SG3 2399.2

RRT ,9403 RRF -.94_79 RTF -,9594

SG8 3774.0 R23 -.1114 R15 -.9723

SGt 3731.7 SG2 563.5 THA 29.33

5.645 DPA 11.14 RAP 184.41 ECC 1.3549

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

20 33 29 1937.7 -23.97 54.67

11 38 43 3971.3 8.14 186.16

21 34 58 1660.0 -24.96 34.12

12 49 10 3724.2 9.05 167.50

23 9 56 1412.5 -27.61 14.31

13 43 35 3544.5 11.46 152.42

ORBIT DETERMINATION ACCURACY

ST 1511.8 SR 1056.5 SS 3321.4

CRT .9730 CR3 .9519 CST .9966

LEA 3795.5 MSA 319.2 SEA 28.2

EL1 1933.1 EL2 200.9 ALF 34.99

LAUNCH DATE OCT 2 1964

HELIOCENTRIC CONIC

RL 149.71 LAb -.OD

RP E31.38 LAP -.05

RC 2Rt.292 6L .51

PLANETOCENTRIC CONIC

C3 21.376 VNL 4.823

LNCN AZI4TM LNCM TIN(

90.00 19 48 46

9O.OD 10 23 31

100.00 21 15 4

100.00 11 39 54

110.00 22 34 34

110.00 12 39 53

FLIGHT TIN( 292.00

DISTANCE E87.853

L04. 8.83 VL 32.601 GAL -7.ST AZL 89.93 HCA 221.96 SNA

LOP 23D.79 VP 20.905 GAp -.O5 AZP 90.05 TAL 318.21 TAp

GP 10.54 ZAL 146.52 ZAP 127.30 ET3 170.65 ZAE 162.64 ETE

ARRIVAL DATE JUL 21 1945

EARTH TO MARS

I86.89 ECC .23810 |NC .073_ vl 29.762

160_17 RCA 142,39 APO 23!:38 ¥2 23.736

|37.I! ZAC 97.?4 ETC 256.27 CLP 129.05

DLA 10.02 RAL 157.59 RAO 6567.9 VEL 11.946 _TH 2.t3 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME

2548.54 -28.00 63.64 25.03 I01.64 20 31 13

4559.12 11.33 192.24 18.33 63.87 11 39 29

2298.21 -27.18 42.89 22.74 102.94 21 52 52

4311.98 12.41 173.56 17.76 62.59 12 31 46

2018.42 -30.34 23.D4 21.78 106.56 23 8 14

4133.23 13.26 138.38 16.15 59.04 13 45 47

3.581DPA 11.33 RAP 133.98[CC 1.3518

PO CST TIM INJ E LAT INJ 2 LONG

1942.5 -24.13 55.47

3958.1 7.72 185.41

1968.2 -25.13 54.68

3711.7 8.64 166.80

1419.4 -27.77 14.78

3533.2 11.05 151.81

ORBIT DETERMINATION ACCURACY

ST 1434.5 $R 1070.9 6S 3370.9

CRT .9742 CR3 .9511CST .9959

LEA 3802.6 NSA 326.7 SEA 27.9

EL1 1779.6 EL2 194.7 ALF 36.54

DIFFERENTIAL C_RRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .9474 TRA-E.18E4 TC3 .7924 8AU .3?37 SET 3073.4 _ 1924.4 $93 2487.8

ROE .8007 RRA-l.084E RC3 1.0402 FAU .59131 RRT .9574 RRF -.8678 RTF -.9557

FDE-6.7262 FRA19.3478 FC-13.8484 BSP 12819 8GB 3627.8 823 -.|127 R13 -.9713

ROE 1.2405 BRA 2.4280 8C3 1.3076 F_P 8238 891 3582.0 $92 575.4 THA 31.29

LAUNCH DATE OCT 2 1_H_4 FLIGHT TIME 294.0D ARRIVAL DATE JUL 23 1965

M_LIOCEMTRIC C_NIC DISTANCE 191.679 EARTH TO MARS

RL 149.71 LAL -.00 LOt. 8.83 VL 32.591 GAL -7.64 AZL 89.88 HCA 222.97 SIdA 186.72 ECC .23724 INC .1189 Vl 29.762

RP 231.01 LAP -.08 LOP 231.81 VP 20.955 GAP -.38 AZP 90.09 TAL 318.25 TAp 181.23 RCA 142.42 APO 231.02 V2 23.807

RC 224.288 GL .84 GP 10.53 ZAL 148.49 zAp 123.81 ET8 171.10 ZA( 161.40 ST( 140.63 ZAC 97.62 ETC 236.31 CLP 126.52

PLAN(TOC[NTNIC C_NIC

C3 21.201 VHL 4.604 DLA 1D.33 RAL 157.43 RAO 1587,9 XEL 11.941 pTH 2.12 VHP 3.320 DpA 11.53 RAP 183.51

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT

90.00 19 48 28 2353.22 -28.11 64.25 23.09 101.36 20 29 2 1955.2 -24.20

90.00 10 28 E7 4545.49 10.95 181.30 18.28 63.72 11 42 12 3945.5 7.33

100.00 21 IE 55 22T8.30 -27.30 43.45 22.81 102.67 21 30 52 1676.3 -25.28

tOO.GO 11 42 38 4L_.84 12.03 STZ.R7 17.7_ 62.43 12 34 19 3699.6 8.25

110.00 22 32 50 2028,24 -30.47 23.35 21.87 106.30 23 6 36 1426.2 -27.94

110.OO 12 39 14 4122.47 14.88 157.77 18.07 38.87 13 47 56 3522.5 10.65

DIFFERENTIAL _RECTION8 MID-COURSE EXECUTION ACCURACY

TO[ .8940 TRA-E.0317 TC3 .i883 IAU .3112 &GT 28?3._ IGR |151.3 SG3 2379.8

ROE .8083 RRA-l.0758 8C3 1.0982 FAU .40400 RRT .8335 RRF -.08?T RTF -.9§08

FDE-6.8972 FRA19.1187 FC-18.4870 BSP 1_2?7 _ 3478,1 823 -.1143 R13 -.8700

ROE 1.2032 ERA 2,2990 BC3 1,2743 FSP 8347 SGI 3423.8 8GZ 588,2 THA 33.38

ECC 1.3469

INJ 2 LONG

56.06

184.69

35.23

166.12

15.25

151.23

ORBIT DETI[RNIMATION ACCURACY

ST 1353.6 $R 1083.9 61 3420.7

CRT .8757 CR$ .9504 CST .9951

LSA 3820.9 MSA 334,9 SEA 27.6

ELI 1723.3 EL2 199.6 ALF 38.59

27



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE _T 2 tgS4

HELIOCENTRIC CONIC

RL 149.71 LAL -.00

WP 230°62 LAP -.It

RC 226.222 GL 1.16

PLANETCK_ENTR[C CONIC

CS 21.043 VHL 4.587

LNCH AZRTH LMCM TIME

90.00 19 44 12

90.00 10 29 19

100.00 21 10 52

100.00 11 43 21

110.00 ZZ 31 11

110.00 12 41 32

PLIGHT TIM( 296.00 ARRIVAL DATE JUL 26 1965

DISTANCE 695.507 EARTH TO MARS

LOL 8.83 VL 32.532 GAL -7.92 AZL 39.84 HCA 223.99 SMA 186.57 ECC .23644 INC .1639 vl 29.762

LOP 232.82 VP 20.966 GAp -,71 ATP 90.12 TAL 318.29 TAP 182.26 flCA 142.45 APO 230.68 V2 23.847

GP 10.52 ZAL 146.41 ZAP 124.28 ETS 171.55 ZAE 160.06 ETE 143.81 ZAC 97.50 ETC 256.35 CLP 124.96

DLA 10.66 RAL 157.51 RAO 656?.9 VEL 11.934 pTH 2.12 VHP 3.462 OPA 11.76 RAP 183.00 ECC 1.3463

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2563.74 -26.23 64.84 23.16 101.03 20 26 $6 1963.7 -24.43 56.63

4533.37 10.56 190.30 lS.25 63.58 11 44 53 3933.4 6.93 184.01

2284.24 -27.42 44.01 22.99 102.40 21 48 56 1684.Z -23.44 35.77

4238.10 11.67 172.Z0 17.66 62.29 12 56 49 3688.1 7.87 165.48

2032.94 -30.60 24.01 21.97 106.04 23 S 4 1432.9 -28.10 15.70

4112.17 14.52 tS7.EO lS.0_ 58.71 13 50 4 3512.2 10.27 150.67

DIFFERENTIAL C._IRRECT|ONS

TOE .8415 TRA-l.8718 TC3 .G008 BAU .3510

flOE .8167 RRA-1.0670 tiC3 1.0934 FAU .41739

FOE-T.O808 FRA19.S751 FC-17.1TOS OSP 11641

SO( 1.1727 BRA 2.1645 BC3 1.2476 F_P 8827

LAUB4CH DATE OCT 2 1964

HELiOCENTRIC C(_iIC

RL 149.71 LAL -.00

RP 230.24 LAP -.15

RC 22R.139 64. 1.47

PLAN(TOCENTRIC CONIC

C3 20.901 VHL 4.5?2

LNCH AZRTH LNCH TIM(

90.00 19 42 5

90.00 10 32 6

100.00 21 8 55

100.00 11 47 59

110.00 22 29 37

110.00 12 43 47

DIFFERENTIAL C_RflECTICNS

TOE .7930 TRA-l.7099 TC3 .4054 OAU .3403

ROE .8243 RRA-I.01_3 RC3 1.1161 FAU .42986

FOE-7.2483 FRAZO.Z474 FC-17.9051 6SP 11085

BIDE 1.1369 BRA 2.0519 BC$ 1.2199 FI_ 9145

HID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACy

SGT 2955.5 SGR 1989.9 9G3 2665.4 _T 1270.5 SR 1101.5 Ss 3471.9

RflT .R28R flflF --_9677 RTF -.9445 CRT .9778 CRS .9500 CST .9939

S¢,8 3520.1 R23 -.1137 R13 -.9686 LSA 3842.3 HSA 343.1SSA 27.1

Sk_l 3295.9 _2 5R9.5 THA 36.21 ELI |672.4 EL2 175.3 ALF 40.83

FLIGHT T|I4[ 298.00 ARRIVAL DATE JUL 27 1965

DISTANC2 699.343 EARTH TO MARS

LOb S.8S VL 32.573 GAL -7.59 AZ1. 89.79 HCA 225.01 SI4A 186.42 ECC .23570 INC .2070 vl 29.762

LOP 233.84 VIP 20.9R8 GAP -1.02 AZ1P R0.15 TAL 313.31 TAP 183.33 RCA 142.48 APO 230.36 V2 23.887

GP 10.51 ZAL 146.37 ZAP 12.72 ET9 I71.99 ZSE 159.64 (T( 146.67 ZAC 97.37 ETC 256.40 CLP 123.35

OLA 10.96 RAb 157.60 RAO 9537.8 V(L 11.928 PTH 2.12 VHP 3,407 OpA 12.00 RAP 182.47 ECC 1.3440

L-I TIM( IHJ LAT INJ L_I4G |NJ RT A_ |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2572.09 -23.33 35.43 23.23 100.80 20 24 57 1972.1 -24.58 57.20

4521.73 10.23 IR0.13 18.24 63.45 11 47 30 3921.6 6.58 183.$5

2292.03 -27.53 44.59 22.RR 102.|3 21 47 T 1692.0 -25.58 36.$0

4277.07 1|.32 171.57 1?.ST 62.|S 12 59 16 3677.1 7.50 164.86

2039;53 -30.72 24.40 22.0_ 105.79 23 3 36 1439.5 -28.25 16.15

4102.34 14.17 156.95 16.00 58.56 13 $2 9 3502.3 9.91 150.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2432.8 SGR 2020.3 SG3 2753.5 ST 1179.6 SR 1116.0 SS 3518.8

RflT .8214 RI_ -.8676 RTF -.9354 CRT .979T CflS .9493 CST .9926

3|62.3 R2S -.1|67 R13 -.9669 LSA 3859.4 HSA 351.2 SSA 26.9

SGI 310|.8 SG2 615.6 THA 39.27 EL1 1615.6 ELI 163.3 ALF 43.38

LAUNCH DATE OCT 2 1964

HELIOCERTRiC CONIC

RL 149.71 LAL -.00

RP 229.86 LAP -.18

RC 230.076 GL 1.77

PLANETOCENTRIC C_IC

C3 20.773 VHL 4.558

LNCH AZMTH LNCH TIME

90.00 19 40 S

90.00 10 34 $4

100.00 21 7 3

100.00 11 50 35

110.00 22 28 8

110.00 12 46 0

FLIGHT TIME 300.00 ARRIVAL DATE JUL 29 1965

OISTANCE 703.194 EARTH TO MARS

LOb 8.83 VL 32.565 GAL -?.ST AZL 89.75 HCA 226.04 SMA 186.26 ECC .25501 |HC .2493 vl 29.762

LOP 234.67 vP 21.031 GAP -1.34 AZP 90.17 TAL 318.33 TAP 184.37 RCA 142.50 APO 230.06 v2 23.927

GF 10.51 ZAL 146.33 ZAP 121.10 ET3 172.43 ZAE 157.13 ETE 149.26 ZAC 97.23 ETC 256.45 CLP 121.70

DLA 11.25 RAL 157.59 RAG 6567.6 VEL 11.923 PTH 2.12 VHP 3.355 DpA 12.25 RAP 181.89 ECC 1.3419

L-i TIRE iNJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

2590.26 -26.44 66.01 23.36 100.53 20 23 3 1960.3 -24.71 57.76

4510.68 9.89 189.49 18.24 63.33 11 50 4 3910.7 6.23 162.72

2299.67 -27.64 45.10 23.09 101.66 21 45 23 1699.7 -25,73 36.83

4266.52 10.98 170.97 17.67 62.02 13 I 41 3666.5 7.15 164.27

2045.99 -30.64 24.95 22.20 105.33 23 2 14 1446.0 -26.40 16.60

4092.96 13.84 156.13 16.00 58.43 13 54 13 3493.0 9.$6 149.64

DIFFERENTIAL C_RRECT[ON3

TOE .7243 TRA-I.5374 TC3 .3642 6AU .3332

ROE .8324 RRA-t.1108 RC3 1.1431 FAU .44263

FOE-7.4224 FRA20.8034 FC-18.4463 B_ 10474

ROE 1.1035 ORA 1_8967 8C3 1.1997 FSP 9441

LAU_iCH DATE OCT 2 1964

HELIOCENTRIC C_|C

RL 149.71 LAL -.00

RP 229.47 LAP -.21

RC 231.973 GL 2.07

PLAM(TOCENTR|C CONIC

C3 20.664 VHL 4.546

LNCH AZI4TH LMCH TIM(

90.00 19 36 8

90.00 10 37 36

100.00 21 S 16

100.00 11 $3 7

110.00 22 26 44

110.00 lZ 46 10

OIFFERENTIAL C_RECTIOIqS

TO( .6630 TRA-I.35R? TCS .2315 BAU °3285

ROE .8402 RRA-I,122S RC3 1.1663 FAU .4§$01

FOE-7.5902 FRA21.S343 FC-11.OQSO 892 9664

ROE 1.0703 RRA 1.7631 OC3 1,199| FSP 9744

MID-COURSE EXECUTION ACCURACY

SGT 2195.9 SGR 2051.2 SG3 2840.4

flRT .9111 RRF -.R675 RTF -.9228

3004.9 RZ3 -.12t0 R13 -.9651

S;1 2937.8 SG2 631.6 THA 42.86

ORBIT DETERMINATION ACCURACY

ST 1085.8 SR 1130.6 SS 3565.8

CRT .9822 CR$ .9468 CST .9907

LSA 3878.4 MSA 359.3 SSk 26.5

EL1 1560.6 ELI 147.8 ALF 46.18

FLIGHT TIN( S02.00 ARRIVAL DATE JUL 31 1965

DISTANCE 707.050 EARTH TO MARS

LOt. 8.83 VL 32.553 GAL -7.SS AZI. 89.71 HCA 227.06 SNA 186.15 ECC .23438 INC .2907 vl 29.762

LOP 235.89 VP 21.OGs GAP -1.63 AZP RO.2O TAL 3|6.34 TAp 185.40 RCA 142.52 APO 229.79 V2 23.968

G,P 10.50 Z_. 146.30 ZAP 119.45 ETS 172.67 ZAE 155.55 ETE 151.59 ZAC 97.08 ETC 256.51 CLP 120.00

DLA 11.53 RAt. 157.79 R/d) 6567.6 V(L 11.918 PTH 2.12 VHP 3,306 OPA 12.32 RAP 181.28 ECC 1.3401

L-! TIN( INJ LAT INJ LONG |NJ RT ASC |NJ AZl4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2583.31 -26.34 66.36 23.47 100.27 20 21 16 1988.3 -24.63 58.31

4500.08 9.ST 168.66 18.27 63.22 11 52 66 3900.1 5.90 182.13

2307.16 -27,74 45.64 23.21 101.60 2| 43 43 1707.2 -23.66 37.34

4259.47 IO.EHS 170.40 IT.SO 61.91 13 4 3 3656.5 6.82 163.71

2052.34 -30.83 25.41 22°33 105.28 23 0 56 1452.3 -26.$5 17.O3

4064.04 13.52 |53.63 16.01 56.30 13 36 14 3434.0 9.23 149.16

MIO-COURS( EvlrCUTl_ ACCURACY ORBIT DETERMINATION ACCURACY

|ST 184R.8 I_R Z08_.0 $63 2925.5 ST 986.8 SR 1144.6 SS 3610.3

RRT .8R$$ RRF -.94TS RTF -.9041 CRT .9849 CflS .9433 CST .9981

2851.8 R23 -.1231 RI3 -.R634 LSA 3896.5 NSA 367.2 SSA 26.2

SG1 2776.6 SG2 6SO.S THA 47.08 EL1 1505.7 EL2 129.7 ALF 49.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 2 1964

HELIOCENTRIC CONIC

RL 149.71LAL -.OD

RP 229.09 LAP -.25

RC 233.946 GL 2.35

PLANETOC(NTRIC CC_iIC

C3 20.598 VHL 4.535

LNCM AZMTH LNCM TIME

90.00 19 $9 18

90.00 10 40 16

10Q.00 21 3 39

100.00 11 55 ST

110.00 22 E5 26

110.00 12 SO 19

FLIGHT TIN( 304.00 ARRIVAL DATE AUG Z 1965

DISTANCE 710.914

LOL 8.83 VL 32.551 GAL -7.54 AZL 89.87 MCA Z28.09

LOP 236.93 VP 21.101 GAP -1.95 AZP 90.22 TAL 318.34

6P 10.49 ZAL 146.28 ZAP 117.76 ETS 173.30 ZAE 153.89

OLA 11.80 RAL 157.89 RAG 6367,8 VEL 11.914 PTH 2.12

L-I TIME INJ LAT INJ LON; INJ RT ARC INJ AZMTH

2596.17 -26.63 67.13 23.61 100.00

4489.99 9.26 188.30 18.31 63.12

2314.51 -27.84 46.16 23.35 101.34

4249.98 10.35 169.65 17.73 61.80

lOSR.S8 -31.07 25.86 ••.48 105.0A

4075.58 13.•8 133.16 16.04 58.19

EARTH TO MARS

SMA 186.03 ECC .83580 INC .3301 vl 29.762

TAp 186.43 RCA 142.54 APO 229.53 V2 •4.DO9

(TE 153.71 ZAC 96.92 ETC 259.58 CLp 119.27

VHp 3.•61 OPA 12.60 RAp 180.64 ECC 1.3385

INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

• 0 19 34 1996.2 -24.98 58.85

11 55 5 3890.0 5.58 161.56

• 1 42 13 1714.5 -26.00 37.84

13 6 •3 3646.9 6.50 163.18

• 2 39 44 1458.6 -28.69 17.46

13 38 14 3475.6 8.92 148.71
DIFFERENTIAL COtRECTIGN$

TDE .5995 TRA-1.1747 TC3 .0893 BAG .3•78

ROE .8490 RRA-I.133• _C3 1.1889 FAU .46714

F06-7.7353 FRA21.6888 FC-19.66•8 Blip 930•

ROE 1.0385 lIRA 1.63•• 8C3 1.11•3 FP 10037

LAUNCH DATE OCT 2 1964

HELIOCENTRIC CONIC

RL 149.71LAL -.00

RP L_8.70 LAP -.2R

RC tSS.70$ GL 2.63

PLAN[TOCEN'IrRIc CONIC

C3 20.487 VHL 4.569

LNCH AZNTH INCH TIN(

90.00 18 34 33

90.00 10 4R S•

100.00 21 • 3

100.00 11 58 3

110.00 _ 84 13

110.00 It 38 25

MID-CouRSE EXECUTION ACCURACY

SGT 1696.7 SGR 2109.4 SG3 3008.1

RRT .8707 RRF -.9674 RTF -.8732

SGB 2707.1 R26 -.1238 R13 -.9618

9G1 26•2.8 $G2 671.• THA 52.07

ORBIT DETERMINATION ACCURACY

ST 883.4 SR 1156.2 SS $652.6

CRY .9961 CR6 .9478 CST .9845

LSA 3914.5 MSA 375.0 SSA 25.9

EL1 1452.6 EL2 108.2 ALF 52.75

FLIGHT TIN[ 306.00 ARRIVAL DATE AUG 4 1965

DISTANCE 714.7R6 EARTH TO MARS

LOL 8.83 VI. 3•.544 GAL -7.5_ AZL 89.83 HCA 229.13 SMA 185.92 ECC .233•6 INC .3686 vl 29.762

LOP 237.98 VP 21.13T GAP -2.21 AZP 90.24 TAL 318.33 TAp 187.46 RCA 142.55 APO 229.29 V2 24.049

GP 10.47 ZAL 148.27 zAP 1|6,06 (78 173.73 ZAE 132.17 ETE 155.64 ZAC 96.75 ETC 256.65 CLP 116.50

VHp 3.216 DpA 13.10 RAP 179.96 ECC 1.$372

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

• 0 17 59 2003.9 -25.10 59.39

11 57 32 3880.4 5.27 181.02

21 40 46 17•1.7 -26.13 $8.$4

13 6 41 3637.8 6.20 162.67

• • 56 37 1464.7 -26.93 17.89

14 0 1• 3467.6 8.62 148.28

ORBIT DETERMINATION ACCURACY

ST 776.3 SR 1171.2 SS 3693.3

CRT .9918 Cfl6 .9473 CST .9769

LSA 3932.9 MSA 362.7 $SA 25.5

EL1 140•.6 EL• 83;1 ALF 56.55

DIFFERENTIAL COIRECTION9

TDE .3340 TRA -.9827 TC3 -.0422 BAU .3318

ROE .9357 RRA*I.1434 RC3 1.20t8 FAU .47082

FOE-7.9197 IrRA£t.403T FC-20.234£ RIP 8730

8DE 1.009T BRA t.$OTR K3 1.21|4 FRP 1032§

DLA 12.01 RAL 158.01 RND 8567.8 V[L 11.211 pTH 2.12

L-I TIN( INJ bAT INJ LONG INJ RT AS(: INJ AZMTH

ZS03.88 -te.?t 6?.U 23.73 89.74

44R_.39 R.JR 187.75 18.37 63.03

2381.71 -27.94 48.67 23.30 101.08

4137.79 I0.08 169.33 17.79 61.70

£064.71 -31.17 26.30 22.85 104.7R

4007.36 12.89 154.72 18.08 38.08

MID-COURSE EXECUTION ACCURACY

8GT 1441.5 SGR 2139.• 665 3087.6

RRT .1191 RRF -.H?3 RTF -.6276

2577.1 Rt3 -.1114 RI3 -.9607

I01 1481.9 _ 693.7 THA 57.98

LNCH AZMYM INJ LAT

90.00 -26.61

90.00 8.68

lOO.O0 -•6.03

100.00 9.76

110.00 -31.•8

110.00 1•.66

DIFFERENTIAL

TOE .4814 I_A -.7874 TC3 -.•324 RAU .3404

ROE .8911RRA-l.1549 RC3 1.••50 FAU .46632

FDE-9.0332 FRA22.9396 FC-20.7023 8SP 634R

ROE .9789 8RA 1.3978 BC$ 1.2468 FSP 10682

LAUNCH DATE OCT 2 1964

LAUNCH DATE OCT 2 1964 FLIGMT TIME 308.00 ARRIVAL DATE AU& 8 1965

HELIOCENTRIC CONIC OISTANCE 718.664 EARTH TO MARS

RL 149.71LAL -.00 LOt. 8.83 VL 32.537 GAL -7.51AZL 89.59 HCA 230.17 SMA 185.81ECC .23261 INC .4065 VI 29.762

RP 229.31 LAp -.31 LOS' 239.00 VP _!o!74 GAP -Z.55 AZp *O.Z6 TAL 310.31 YAp see.4? RCA !42.55 APe Z29.07 vZ 24.090

RC 23?.537 6L 2.90 GP 10.46 ZAL _4(r:.17 ZAP 114.26 ETS 174,16 ZAE 150.39 ETE 157.41 ZAC 96.58 ETC 256.72 CLP 114.69

PLANETOCENTRIC CONIC

C3 20.421YHL 4.519 OLA 1•.30 RAL |58.1• RAO 8567.8 VEL 11.906 PTH •.t• VHP 3.179 DPA 13.40 RAp 179.25 (CC 1.3361

LNCM TIME L-I TIN( INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

19 32 59 2611.42 96.2| •3.92 99.49 20 16 30 •011.4 -25.22 59.91

10 45 25 4471.31 167.•3 19.46 6•.94 1I 59 56 3871.3 4.98 160.51

21 0 37 2326.76 47.16 •3.67 100.63 21 39 •6 1728.8 -26.25 38.83

12 0 27 4229.20 168.85 17.67 61.61 13 10 57 3629.2 5.91 162.20

22 23 5 2070.7• 26.74 2•.83 104.55 2• 57 36 1470,7 -28.96 18.50

12 54 29 4060.01 154.31 16.16 57.96 14 2 9 3460.0 8.34 147.87

CCRRECTIONs MID-COURSE EXECUTIOi ACCURACY OR•IT DETERMINATION ACCURACY

SGT 1196.1SGR 2159,& SG3 3162.8 ST 660.5 SR 1181.2 SS 3725.8

flRT .7502 RRF -.9671 flTF -.7411 CRT .9951CRS .9463 CST .9707

SGBZ468.7 R•3 -.1139 R13 -.9606 LSA $942.T MSA 390.3 SSA 25.5

$GI 2360.2 $62 723.7 114A 64.92 EL1 1352.1 ELI 57.3 ALF 60.85

FLIGHT TIN( 310.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CCNIC DISTANCE 722.353 EARTH TO MARS

RL 149.71 LAL -.00 LOL 8.63 VL 3•.531 GAL -7.51 AZI. 89.56 HCA •31.21 SMA 185.71 ECC .23239 INC .4427 Vt 29.762

RP 227.9• LAP -.33 LOP 240.04 VP 21.•11 GAP -2._1AZIP 90.28 TAL 318.28 TAp 189.49 RCA 142.55 APO 228.87 V2 24.132

RC 259.$50 r_. S.1T r_P 10.44 ZAL 146.27 •Ap 11•.45 ET8 174.59 ZAE 146.55 EYE 159.02 ZAC 96.$9 ETC 256.80 CLP 112.85

pLAN[TOCENTRIC CONIC

C3 R0.389 VHL 4.313 OLA 12.34 RAL 138.25 RAID 8317.i V_L 11.906 PTH •.12 VHP 3.143 DpA 13.72 RAp 178.51 [CC 1.3352

LNCH AZIATH LNCM TIN( L-! TIN( INJ LAT INJ _ INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 31 28 2618.81 -29.88 68.74 24.10 R9.24 •0 15 7 2018.8 -25.34 60.42

90.00 10 47 35 4492.70 8.41 188.74 19.56 62.86 1• 2 18 3862.7 4.71 180.02

100.00 20 SR 19 2333.67 -28.12 47.6? 23.88 100.59 21 38 12 1735.7 -26.37 39.31

100.00 11 • 4R 42Z1.07 9.3• 168.39 17.97 61.53 13 13 10 3621.1 5.64 161.74

110.00 L_ tt 3 t078.92 -31.38 IT.IT •9.03 104.32 •2 36 40 1476.6 -29.09 18.71

110.00 12 3R 31 4032.00 12.40 133.91 18.23 37.89 14 4 4 3452.9 8.07 147.49

DIFFEMENT|AL C_ItRECTIQN$ MIO-COUR6E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$952 TRA -.5780 TC3 -.3839 BAU .3558 SGT 872.7 8GR 2182.7 663 3•34.0 ST 550.3 SR 1194.1 SS 3763.7

ROE .8999 RRA-l.1914 RC3 1.2453 FAU .50013 RRT .$076 RRF ".9669 RTF -.584• CRT .9963 CR6 .9461 CST .954T

FOE-9.2077 FRA£3.STT1 FC-21.2573 88P 7838 SG_ _389,6 R_3 -.1004 R13 -.9617 LSA 3966.8 NSA 397.? SSA 25.0

BIDE .9594 BRA 1.2R77 RC3 1.3096 FDP 10691 S61 _271,4 SG• ?42.4 THA 7•.98 EL1 1314.5 EL2 29.2 ALF 65.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

3OA

LAUNCH OATE OCT 2 1984 FLIGHT TIME 312.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CO_IC DISTANCE 728.448 EARTH TO MARS

RL 149.71 LAL -,00 LOt. 8.83 VL 32.526 GAL -7.50 AZL 89.52 HCA 232.25 SMA 185.62 ECC .23202 INC .4782 V1 29.762

RP 227.$3 LAp -.38LOP 241.08 VP 21.250 GAP -3.13 AZP 90.29 TAL 318.Z4 TAp 190.49 RCA 142.55 Also 228.68 V2 24.173

RC 241.142 GL 3.42 GP 10.I1 ZAL 146.29 ZAP 110.61 [TS 175.01 ZA( 148.66 ETE 160.51 ZAC 96.18 ETC 256.89 CLP 110.97

PLANETOCENTR1E CONIC

C3 20.331VHL 4.509 OLA 12.76 RAL 158.38 RAD 6587.6 VEL 11.904 PTH 2.12 VHp 3.110 DPA 14.04 RAp 177.73 ECC 1.3346

LNCH AZMTH LMCH TIME L-I TIME IMJ LAT INJ LONG ]RJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 19 30 5 2826.03 -26.97 69.23 24.29 98.99 20 13 51 2026.0 -25.45 60.92

90.00 10 50 22 4434.59 8.18 166.26 18.68 62.79 12 4 37 3834.6 4.45 179.57

1D0.00 20 58 1 2342.45 -29.20 46.16 24.05 100.35 21 37 3 1742.4 -26.48 39.78

100.00 12 5 7 4213.42 9.27 167.98 18.08 61.45 13 15 21 3613.4 5.39 161.32

110.00 22 21 T 2082.41 -3t.47 27.60 23.24 104.08 22 55 49 1482.4 -29.22 19.12

110.00 12 58 3i 4048.21 12.16 153.53 16.38 37.80 14 5 57 3446.2 7.82 147.14

DIFFERENTIAL C..CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3244 TRA -.3855 TC3 -.5710 BAU .3785 _T 8t3.9 $GR 2202.6 SG3 3299.7 ST 436.6 8R 1205.3 SS 3797.5

ROE .8773 RIIA-l.1674 RE3 1.2619 FAU .51057 RRT .5397 RRF -.9686 RTF -.2911 CRT .9965 CRS .9459 CST .9237

FDE-8.3366 IPRA23.7989 FC-21.7415 BSP 7519 SG8 2346.1RZ3 -.0795 R13 -.9639 LSA 3987.4 MSA 404.9 SSA 24.6

BOE .9355 INtA 1.2232 6C3 1.5831FSP 11113 SGI 2221.5 $62 760.4 THA 82.04 EL1 1281.4 EL2 34.5 ALF 70.14

LAUNCH DATE OCT 2 1984 FL|GHT T|NE 314.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC C(_IIC

RL 149.71LAL -.00

MR 227.14 LAP -.41

tic 64|.914 64. 3.87

PLANElrOCENTRIC CONIC

CS 10.807 VHL 4.508

LNCH AZIIATH LNCH TIME

90.00 19 26 49

90.00 10 52 47

100.00 20 58 52

100.00 12 7 23

110.00 22 20 18

110.00 13 0 29

DIFFEMENT|AL CGIMECTIONS

TOE .2515 TRA -.1459

ROE .8848 flRA-l.1721

FOE-8.4979 FSA24.1948

80E .9197 BMA 1.1912

DISTANCE 790.351 EARTH TO MARS

LOL 8.83 VL 32.521GAL -7.50 AZL 69.49 HCA 233.30 SMA 185.53 ECC .23170 INC .5129 Vl 29.762

LOP 242.13 VP 21.299 GAP -3.42 AZP 90.31TAL 318.19 TAp 191.49 RCA 142.54 APO 228.52 V2 24.214

GP 10.39 ZAL 146.31 ZAP 1014.74 (T9 175.44 Z/ME 144.72 ETE 181.88 ZAC 95.99 (TC 256.98 CLP 109.06

DLA 12.96 RAt. 158.52 RAO 6567.8 VEL 11.903 PTH 2.11 VHp 3.081 DpA 14.37 RAP 176.93 ECC 1.3542

L-1 TIME INJ LAT INJ I._lqG |NJ RT ASC INJ AZMTH |NJ TZME PO CST TIM IMJ 2 LAT INJ Z LONG

2653.09 -27.04 69.76 24.50 98.75 20 12 41 2033.1 -25.55 61.41

4446.99 7.92 185.83 19.81 62.73 12 8 54 3847.0 4.21 179.14

2349.04 -26.28 48.63 24.27 100.11 21 38 1 1749.0 -26.60 40.24

4206.26 9.04 197.33 19.22 81.39 13 17 30 3606.3 5.15 160.92

2088.09 -31.57 28.01 23.47 103.65 22 55 4 1488.1 -29.34 19.51

4039.98 11.93 153.21 16.49 57.73 14 7 4g 3440.0 7.59 146.81

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.7551BAU .4025 SGT 775.8 $GR 2219.5 SG3 3339.4 ST 325.3 9R 1215.2 SS 3627.5

RC3 1.2757 FAU .52008 RflT -.0766 RRF -.9663 RTF .1373 CRT .9738 CR8 .9453 CST .8518

FC-22.1710 BSP 7338 _ 2351.1 R23 -.0331 R13 -.9669 LSA 4007.8 MSA 412.0 SSA 24.2

BC3 1.4825 FSP 11326 SG1 2220.4 SG2 773.0 THA 91.75 EL1 1256.0 EL| 71.5 ALF 75.34

LAUNCH OATE OCT 2 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 14 1965

14_'.LIOCENTRIC CONIC

RL 149.71LAL -.00

RP 226.75 LAp -.44

RC 244.666 GL 3.92

PLANETOCENTMIC CONIC

C3 20.298 VHL 4.505

LNCH AZMTH LNCH TIME

90.00 19 27 $7

90.00 10 55 8

100.00 20 55 50

100.00 12 9 37

110.00 22 19 31

110.00 13 2 25

OIFFERENTIAL CCRRECTION8

TOE .1757 TRA .0795

ROE .8912 RRA-I.1733

FDE-8.6233 FRA24.5331

8OE .9084 6RA 1.1780

O|$TANCE 734.261 EARTH TO MARS

LOt. 8.83 VL 32.516 GAL -7.51AZL 69.45 HCA 234.35 8MA 185.45 ECC .23144 ]NC .5468 vl 29.752

LOP 243.18 VP 21.329 GAP -3.70 AZP 90.32 TAL 318.13 TAp 192.49 RCA 142.53 APO 228.57 V2 24.256

GP 10.34 ZAL 146.35 ZAP 106.84 ETS 175.86 ZAE 142.75 ETE 163.16 ZAC 95.77 ETC 257.08 CLP 107.15

OLA 13.18 RAL 158.67 RAD 6567.6 VEL 11.903 PTH 2.11VHF 3.055 DPA 14.70 RAp 178.10 ECC 1.3341

L-I TIME INJ LAT ZNJ LONG |NJ RT A$C |NJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2839.97 -27.11 70.25 24.73 98.51 20 11 37 2040.0 -25.65 61.88

4439.88 7.70 185.44 18.97 62.67 12 9 8 3639.9 3.98 178.74

2355.59 -28.36 49.10 24q. 50 99.87 21 35 5 1755.5 -26.70 40/69

4199.58 8.82 167.16 18.37 61.32 13 19 36 3599.6 4.92 160.56

2093.65 -31.66 26.42 23.71 103.63 22 54 25 1493.7 -29.46 19.90

4034.20 11.72 152.89 16.83 57.66 14 9 39 3434.2 7.37 146.50

MIO-COURSE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

TC$ -.9473 BAU .4336 SGT 868.5 9GR 2232.9 SG3 3412.2 ST 227.1SR 1223.9 SS 3853.3

RE3 1.2869 FAU .52859 RRT -.4516 RRF -.9659 RTF .5192 CRT .8565 CRS .9448 CST .6444

FC-22.5448 8SP 7335 SG_ 2403.2 R23 -.0252 R13 -.9700 LSA 4027.6 MSA 418.9 SSA 23.8

6C3 1.5980 FSP 11521 961 2275.6 $62 778.5 THA 1DI.56 EL1 1239.4 EL2 115.7 ALF 80.89

LAUNCH DATE OC7 2 1964 FL|GHT TZME 318.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC C_iC DISTANCE 739.177 EARTH TO MARS

RL 149.71 LAL -.00 LOL 8.83 VL 32.512 GAL -7.51AZl. 69.42 14CA 235.41 SMA 185.37 ECC .23122 INC .5799 V1 29.762

RP 226.36 LAp -.49 LOP 244.24 VP 21.370 GAP -3.90 AZP 90.33 TAL 318.06 TAp 193.47 RCA 142.51 APO 228.24 V2 24.297

RC 246.398 GL 4.15 GP 10.30 ZAL 149.39 ZAP 104.92 ETS 176.28 ZAE 140.71 ETE 164.34 ZAC 95.55 ETC 257.18 CLP 105.17

PLANETOCENTRIC CQNIC

C3 20.303 VHL 4.306 DLA 13.37 RAL 158.83 RAD 6567.8 VEL 11.903 PTH 2.11 VHP 3.033 DpA 15.04 RAP 175.24 ECC 1.3341

LNCH AZ14TH LNCM TIM( L-I TIME INJ LAT |NJ LONG IHJ RT ASC %NJ AZldTH ZNJ TIME PO CST TIM INJ 2 LAT %NJ 2 LONG

90.00 19 26 34 2646.69 -27.18 70.73 24.97 98.28 20 10 41 2046.7 -25.75 62.35

90.00 10 57 28 4435.28 7.50 185.07 19.15 62.6| 12 11 19 3833.3 3.77 178.37

100.00 20 54 54 2361.81 -29.43 49.55 24.73 99.65 21 34 16 1761.8 -26.80 41.13

100.00 12 11 47 4193.39 8.62 166.83 18.54 61.27 13 21 41 3393.4 4.72 160.21

110.00 22 18 32 20t)9.10 -31.74 28.82 23.97 103.40 22 53 51 1499.1 -29.58 20.28

110.00 13 4 19 4026.67 11.53 152.60 16.80 37.59 t4 11 28 3428.9 7.17 146.22

OIFF(RENT|AL CCI_RECTION$ M|O-COURSI[ EXECUTION ACCURACY ORBIT D(TERMINATION ACCURACY

TOE .0981 TRA .3108 TC3-1.1459 BAU .4894 9GT 1|16.6 SGR 2242.6 $63 3457.6 ST 177.1 SR 1231.2 88 3874.8

ROE .6972 flRA-l.1767 RE3 1.2931FAU .$3599 RRT -.5739 RRF -.9634 RTF .7400 CRT .3899 CflS .9442 CST .0687

FOE-8.7345 FRA24.9393 FC-22.9530 BSP 7528 _ 2505.2 R23 -.0010 R13 -.9730 LSA 4047.1MSA 425.8 SSA 23.4

BOE .9026 BflA 1.2171BC3 1.7292 F3P 11700 SG1 2381.8 SG2 776.8 THA 110.87 EL1 1233.1 EL| 162.8 ALF 86.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 2 1964 FLIGHT TIME 3Z0.00

HELIOCENTRIC C(_IIC DISTANCE 742.101

RL 149.71 LAL -.00 LOL 8.83 VL 32.507 GAL -7.5 _) AZL 89.39 HCA 236,47 SMA

RP 225.97 LAP -.51 LOP 245.30 VP 21.411 GAp -4.25 AZP 90.34 TAL 317.96 TAp

RC 249.110 GL 4.30 GF 10.25 ZAL 146.44 ZAp 102.97 ETS 176.69 ZAE 136.65 ETE

PLANETOCENTR I C CONIC

C3 20.322 VHL 4.506 OLA 13.56 RAL $58.99 RAG 6567.6 VEL $1.904 FTH 2.12 VMp

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 19 25 37 2653.24 -27.24

DO,DO lO 59 41 4427.16 7.30

100.00 20 54 5 2367.97 -28.50

IDO.O0 12 13 55 4187.68 8.43

110.00 22 18 18 2104.44 -31.83

110.00 13 6 11 4023.98 15.35

DIFFERENTIAL CCRRECTIONS

TOE .0189 _A .5473 TC3-1.3496 BAU .5092

ROE .9030 RRA-I.ITGO RC3 1.3008 FAU .54237

FDE-8.8359 FRA25.0924 FC-23.1059 99P 7911

BOE .9032 BRA 1.2972 BC3 1.8743 FSP $1850

ARRIVAL DATE AUG 18 1965

EARTH TO MARS

I85.30 ECC .23105 INC .6123 vl 29.762

194.45 RCA 142.49 APO 226.12 V2 24.339

I65.45 ZAC 95.31 (TC 257.29 CLP 103.19

3.015 DpA 15.37 RAp 174.37 ECC 1.3345

]NJ LONG |NJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.20 25.23 98.05 20 9 51 2053.2 -25.84 62.81

184.72 19.34 62.57 12 13 29 3827.2 3.57 178.03

50.00 25.01 99.42 21 33 33 1768.0 -26.90 41.56

166.55 18.73 61.21 13 23 43 3587.7 4.52 159.90

29.22 24.25 103.18 22 53 23 I504.4 -29.69 20.66

152.33 16.98 57.54 $4 13 I5 3424.0 6.99 145.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1419,8 9GR 2248.6 8G3 3495.0 ST 219.1 SR 1237.4 SS 3892.9

RRT -.7873 RRF -.9648 RTF .8502 CRT -.2689 CRS .9436 CST -.5697

SG8 2655.1 R23 .0167 R$3 -.9758 LSA 4067.7 MSA 432.5 SSA 23.0

SGI 2540.9 862 770.3 THA 119.25 EL1 1238.8 ELI 210.8 ALF 92.80

LAUNCN OATE OCT 2 1964 FLIGHT TIME 322.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CQN$C DISTANCE 746.03_ EARTH TO MARS

RL 149.71LAL -.00 LOL 8.83 VL $2.504 GAL -7.53 AZL 89.$6 HCA 237.53 SMA $85.24 ECC .23093 INC .6440 vI 29.762

RP 225.58 LAP -.54 LOP 246.36 VP 25,453 GAP -4.52 AZP 90.35 TAL 357.89 TAp 195.43 RCA $42.46 APO 228.02 V2 24.381

RC 249.605 GL 4.91 GP $0.$9 ZAL 149.51 ZAP $05.05 ET8 177.$0 ZAE $36.57 ETE 166.48 ZAC 95.07 ETC 257.40 CLP 101.19
PLAMETOCENTRiC CQNIC

C3 20.353 Vt4L 4.3!2 OLA 13.73 RAL 159.16 RAO 8597.8 VEL 11.903 PTH 2.$2 VHp 3.000 OpA 15.75 RAP 173.48 ECC 1.3350

LNCH AZI4TH LNCH TIN( L-I TIN£ INJ LAT INJ L(:NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 24 48 2659.82 -27.30 75.96 25.55 97.83 20 9 7 2059.6 -25.93 63.25

90.00 I1 I 34 4429.59 7.13 $84.40 19.35 62.52 $2 15 35 3821.6 3.39 177.72

100.00 20 53 22 2575.97 -29.$7 50.43 _3.30 99.20 21 32 56 1774.0 -27.00 41.98

100.00 $2 18 0 4182.48 8.26 166.22 18.94 61.17 13 25 43 3582.5 4.35 159.61

110.00 2E 17 50 2109.68 -31.91 29.60 24.54 102.97 22 53 0 1509.7 -29.60 21.03

110.00 13 8 1 4019.54 11.19 152.09 17.18 57.49 14 15 1 3419.5 6.82 145.72

DIFFERENTIAL C_RflECTIONs M|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0825 TNA .7990 TC3-1.3582 BAU .5527 SGT $745.5 SGR 2250.5 963 3523.7 ST 322.1 SR 1242.1 Ss 3906.1

ROE .9080 RRA-I.I733 RC$ 1,3030 FAU .54759 RRT -,8467 RRF -,9641RTF .9087 CRT -.5875 CRS .9429 CST -.8223

FDE-8.9204 FRAE3.2949 FC-23.2880 BSP 8476 _ 2848.1 R23 .0280"R$3 -.9785 LSA 4087.9 MSA 439.0 SSA 22.6

BIDE .9102 9RA 1.4539 BC3 2.0312 FSP $$977 SG$ 2744.A SG2 761.5 THA 126.56 EL1 1257.0 EL2 257.6 ALF 99.05

LAUNCH DATE OCT 2 1984 FLIGHT TIME 324.00 ARRIVAL DATE AUG 22 1965

HELIOCEMTRIC CONIC DISTANCE 749.968 EARTH TO MARS

RL 149.71 LAL -.00 LOL 8.83 VL 32.500 GAL 07.55 AZL 89.32 HCA 238.60 6HA 185.18 ECC .23087 INC .6750 v! 29.762

RP 225.19 LAP -.59 LOP 247.43 VP 25.495 GAP -4.79 kZP 90.35 TAL 357.79 TAp $96.39 RCA 142.43 kPO 227.94 VZ 24.423

RC 251.477 GL 4.82 GP $0.13 ZAL 146.58 ZAP 91).03 (TS 177.51 Z/dE $34.46 £TE 167.44 ZAC g4.82 ETC 257.51CLP 99.17

PLANETOCE_TRIC CONIC

C3 20.403 VHL 4.517 DLA 13.89 RAL $59.35 RAD 6567.8 VEL 11.907 PTH 2.12 VHP 2.988 OPA 16.04 RAp 172.57 ECC 1.3358

LMCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

90.00 19 24 5 2665.82 -27.36 72.10 25.80 97.61 20 8 31 2065.8 -26.02 63.69

90.00 II 4 3 4416.50 6.97 $84.12 $9.78 62.48 12 17 39 3816.5 3.23 177.45

100.00 20 52 48 2379.81 -28.63 50.83 25.59 99.99 21 32 26 1779.8 -27.09 42.39

100.00 12 18 3 4577.73 8.10 165.95 $9.$7 61,13 13 27 41 3577.7 4.19 159.35

110.00 22 17 29 2114.78 -35.99 29.96 24.85 $02.76 22 52 44 1514.8 -29.90 21.39

110.00 13 9 50 4015.55 15.04 $55.98 $7.40 57.44 I4 16 45 3415.6 6.67 145.51

DIFFERENTIAL CCRRECTION8

TDE -.1452 TRA 1.0347 TC3-1.7709 BAU .5995

RDE .9127 RRA-l.1684 RC3 1.3025 FAU .55152

FOE-6.9927 FRA25.4415 FC-23,4020 9SP 9593

8OE .9241 BRA 1.5607 9C3 2.$977 FSP 12069

LAUNCH DATE OCT 2 19G4

HELIOCENTRIC C_IIC

RL 149.71 LAL -.00 LOL 8.83 VL

RP 224.80 LAP -.81 LOP 248.50 VP

RC 233.132 GL 5.03 GP

PLANETOCElqlTRIC CCNIC

MID-COURSE EXECUTION ACCURACY

$GT 2502.1 SGR 2248.5 8G3 3543.7

RRT -.8799 RRF -.9633 RTF .9378

3078.$ R23 .0343 R$3 -.9612

361 2994.7 962 752.5 THA 132.81

ORBIT DETERMINATION ACCURACY

ST 446.0 SR 1245.5 SS 3g15.5

CRT -.7180 CRS .9422 CST -.9090

LSA 4109.0 MSA 445.3 SSA 22.2

EL1 1288.9 EL2 301.4 ALF 105.$4

FLIGHT TIM( 326.00 ARRIVAL DATE AUG 24 1965

DISTANCE 753.912 EARTH TO MARS

32.497 GAL -7.56 AZl. 89.29 HCA 239.67 SMA 185.13 ECC .23085 INC .7053 vl 29.762

25.538 GAP -5.05 AZP 90.36 TAt. 317.98 TAp $97.35 RCA 142.39 APO 227.87 V2 24.465

10.06 ZAL $46.67 ZAP 97.04 ETS 177.95 ZN[ 132;.33 ET( 166.35 ZAC 94.56 (TC 257.64 CLp 97.15

C3 20.465 VHL 4.524 OLA 14.04 RAL 159.54 RAO 9587.8 V(L 11. 910 PTH 2.12 VHp 2.985 OpA 16.36 RAp 171.65 ECC $.3368

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG IHJ RT A6C INJ AZI4TH INJ TIME PO CST TIM 1NJ Z LAT INJ 2 LONG

90.00 19 23 30 2871.84 027.45 72.53 29.11 97.40 20 8 2 2071.8 -26.10 64.11

90.00 11 6 9 4451.92 6.83 $83,86 20.03 62.45 $2 19 41 3811.9 3.08 177.I8

100.00 20 52 17 2585.30 -28,99 51.27 25.91 98.78 21 32 3 $785.5 -27.18 42.79

100.00 12 20 3 4173.50 7.99 165.71 19.45 61.09 $3 29 36 3573.5 4.05 _59.11

110.00 22 17 $3 2519.75 -32.09 30.35 25.17 102.35 22 52 33 1519.7 -30.00 21.74

110.00 13 11 38 4012.01 10.91 $51.68 17.64 57.40 $4 18 28 3412.0 6.54 145.32

DIFFERENTIAL C-CRRECTIONs MID-COURS_ EYJ[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2297 TRA 1.2844 TC3-1.9842 BAU .6489 $GT 2473.7 SGR 2242.4 863 3554.6 ST 583.6 SR 1247.7 33 3921.3

RDE .9170 RRA-l.1891RC3 1.2992 FAU .55439 RRT -.9999 RRF -.9624 RTF .9562 CRT -.7808 CR3 .9414 CST -.9453

FDE-9.0532 FRA25.3299 FC-23.4594 BSP 10032 SG8 3338.9 R23 ,0370 R$3 -.9837 LSA 4131.5 MSA 451.4 SSA 21.8

DOE .9453 BRA 1.7314 BC3 2.3757 FSP $2123 SGI 3254.8 SG2 744.4 THA $38.12 EL1 1334.6 EL2 340.9 ALF 111.54
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JPL TM 3_1OO EARTH--MAI_S TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT E 1864

HELIOCENTRIC CONIC

RL 149.71 LAL -.DO

RP Rt4.41 LAP -.S4

RC 154.TS4 GL S.t$

PLAN(TOCEHTR|C CONIC

C3 t0.541 VHL 4.531

LHCH AZMTH LNCH TIME

tO.O0 18 ES l

SO.O0 11 e 11

100.00 EO 51 55

100.00 11 tt 0

110.00 El 17 4

110.00 13 13 11

FLIGHT TIME 328.00 ARRIVAL DATE AUG ES 1985

DISTANCE 7S7,8S1 EARTH TO MARS

LOL 8.43 VL 34.494 GAL -T,SS AZL 8R.24 HCA 240.75 SNA 185.05 (CC .23087 INC .TS53 Vl 29.?$2

LOP 840:57 VP 81;581 GAP -3.SO AZP 90.36 TAL 317.56 TAp 198.30 RCA 144.35 APO 227.82 VE 44.506

GP D.98 ZAL 148.TT ZAP 95.05 [TS 178.30 ZkE 1SO.IS ETE 169.20 ZAC 94.30 ETC 257.76 CLP 95.12

DLA 14.19 RAL 159.73 RAD SSST.D VEL 11.913 PTH 2.14 VHp Z.9TS DPA 16.68 RAP 170.73 ECC 1.5381

L-| TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ Z LAT INJ E LONG

2877,SS -ET.4S 72.95 Za.44 97.20 20 T 40 EOTT.T -26.t8 44.52

440T.DS S,TO 183,63 20.30 82.42 12 41 40 3807.9 Z.95 176.95

239t.02 -28.75 51.67 26.24 98.58 21 31 46 1791.0 -27.26 43.18

414_,T$ 7.$4 JGS.S0 19.60 St.06 13 31 30 3589.7 3.92 158.91

2124.U -32.13 30.71 25.51 102.35 22 52 28 1524.8 -30.10 22.09

4006.92 10.00 151.52 17.89 57.37 14 20 10 $408.9 4.42 145.16

DIFFERENTIAL C.GIIRECTICNS

TOE -.3155 TNA 1.SSTT TCS-t.1996 BALi .TOOLS

ROE .9RQ4 RRA-I,1518 RCS 1.192T FAU .SSSEt

FDE-9.09S2 FRAtS.5625 FC-tS.4tS6 BEP 10983

BOE .8T$0 BRA 1.9214 8C3 8.5518 FSP 12155

LAUNCH DATE OCT E 19Q4

HELIOCENTRIC C_NIC

RL 149.71LAL -.00

RP tt4.Ot LAP -.iT

RC R56._0 G_ 5.43

PLAN(TOC[NTRIC CGNIC

CS tO.tSt K 4.$42

LNCH AZI4TH INCH TIN[

90.00 19 t2 41 2illS.S4 -ZT.31

90.00 11 10 12 4404.82 l.S9

1OO.OO EO 51 40 839Q.$R -tl.lO

100.00 tt 18 54 4114.50 T.T8

110.00 82 17 O tin.ST -8£,20

110.00 18 15 $ 4004.25 10.70

DIFFERENTIAL CORRECTIONS

TOE -.4OET 1RA 1.7935 TC3-R.4588 IAU .7544

ND( .RE84 NNA-l.1401 RC8 1.2819 FAU .55584

FOE-R.1181FRAE5.SSE5 FC-28.$235 IEP 11014

BOE 1.0074 BRA 2.115t ICE I.?S4t fIP 12155

MID*COURSE [X[CUTICH ACCURACY

8ST 2855.D SGR 2432.2 SG3 3558.1

RRT -.9817 RRF _.9Q11 RTF .9678

SG8 3S84.5 RE3 .0179 R13 -.9880

SG1 3548.6 $82 737.9 THA 142.61

ORBIT DETERMINATION ACCURACY

ST 724.E SIR 1248.5 SS $921.6

CRT -.8155 CRS .9406 CST -.9632

LEA 4153.6 NSA 457.4 SEA 21.3

ELI 1393.4 EL2 375.5 ALF 117.48

DISTANCE TSI.I1T EARTH

LOL 8.83 VL 52.492 GAL -T.SI AZL 09.24 HCA 241.$2 SNA 105.04 ECC .23095 INC

LOP 250.85 VP 21.625 GAP -S.5S AZP 90.88 TAL 317.42 TAP 199.44 RCA 142.81 APO

GP i.90 ZAL 14S.ST zAP 91,05 ST8 178.69 ZN[ 128.03 ETE 170.01 ZAC 94.08 ETC

FLIGHT TINS 350.00 ARRIVAL DATE AUG ES 1965

TO MARS

.TG44 V1 29.76Z

22T.7S V2 44.548

257.$9 CLP 93.09

OLA 14.88 ILM. 159.94 RAO 856T.8 VIEL 11.917 pTH 2.12 VHp 2.976 DpA 16.99 RAP 169.80 ECC 1.3596

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

?$.51 26.79 57.00 20 7 25 2083.3 -26.25 94.8E

188.43 20.50 62.40 IE 23 38 3804.3 2.84 176.75

52.08 26.59 98.38 21 8139 1796.4 -47.$4 43.56

165,32 19.98 $1.04 13 33 21 3566.5 S.81 158.73

31.03 IS.IT 102.15 22 52 30 1529.4 -S0.19 EZ.45

151.3T 18.1T 57.34 14 21 50 3406.3 4.SE 145.0E

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SST 3244,1 $GR 1217,7 SG3 3548.1 ST 8GT.T SR 1247.5 SS $917.8

RAT *.R194 RRF -.9801RTF .9755 CRT -.2868 CRS .9396 CST -.9734

3929.7 R23 .0378 Rt3 -.9079 LEA 4176.5 SEA 465.'5 SEA EO.9

SGI 8860.7 SG2 733.0 THA 146.48 EL1 1464.6 EL2 404.6 ALF 125.04

LAUNCH DATE OCT Z 1964

HELIOCEHTRIC CONIC

RL 149.71 LAL -.DO

RP 2IS.S5 LAP -.71

RC 257.974 GL 5.$2

PLANETOCENTRIC CONIC

CS 40.789 VHL 4.554

LNCH AZI4TH LNCH TIME

90.00 19 42 29

90.00 11 12 S

100.00 20 51 $2

100.O0 12 E5 4Q

110._0 22 17 S

110.O0 13 IS 44

FLIGHT TIN£ 532.00 ARRIVAL OATS AUG 50 1965

DISTANCE 765.775 EARTH TO MARS

LOL 8.85 VL 32.490 GAL -7.$3 AZL 69.21 HCA 242.91 SNA 185.00 ECC .25108 INC .7956 Vt 29.782

LOP 451.75 VP 21.ESD GAP -5,01 AZP 90.$6 TAL 317.27 TAP 200.|8 RCA 144.25 kPO 227.75 V2 24.590

GP 9.80 2AL 146.80 ZAP 91.QSETS t79.06 ZAE 125.67 ETE 170.76 2AC 95.76 ETC 258.02 CLP 91.07

DLA 14.44 RAL 160.16 RAD 6567.8 VEL 11.921PTH 2.12 VHP 2.979 DPA 17.29 RAP 168.88 ECC 1.3415

L-I TIME INJ LAT INJ LONG |flJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2488.81 -27.55 73.75 27.15 96.8| ZD 7 17 2088.8 -26.52 95.30

4401.51 6.49 188.26 20.89 62.38 |2 25 30 3801.5 2.74 176.58

2401.56 -28.85 52.43 26.95 98.16 21 31 54 1601.6 -27.42 45.92

4168.77 7.64 135.17 2D.2S 61.01 13 35 10 3583.8 5.72 158.58

2134.00 -32.2? 31.41 26.25 101.95 22 52 37 1534.0 -50.28 22.76

4004.12 10.62 151.26 16.46 57.32 |4 25 ZD $404.1 6.24 144.91

DIFFERENTIAL C_RECTIONS

TOE -.4898 l_A 2.0562 TCS-E.6280 BAU .8081

ROE .9209 RRA-l.1315 RC3 1.2608 FAU .5SOOT

FDE-9.0282 FRAE5.5508 FC-22.962T BSP 13232

BOE 1.O431 9RA _.3470 BCS 2.9147 FSP 12824

LAUNCH DATE OCT 2 1964

NID-COURK EXECUTION ACCURACY

SGT 3639.4 $GR 2195.8 SG3 3529.0

RRT -.9248 RRF -.9585 RTF .9804

SG8 4250.5 R23 .03TS R13 -.9892

SGS 4107.9 SG2 726.7 THA 149.84

ORBIT DETERMINATION ACCURACY

ST 1015.5 $R 1240.2 SS 3891.9

CRT -.8512 CRS .9375 CST -.9806

LEA 4182.2 MSA 469.6 SSA 20.8

EL1 1543.6 EL2 427.4 ALF 128.29

FLIGHT T|M( 334.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC CONIC DISTANCE 789.744 EARTH TO MARS

RL 149.71 LAL -.00 LQL 8.83 Vt. 34.468 GAL -7.$G AZl. 29.18 HCA 243.99 SHA 184.97 ECC .23125 INC .8220 V1 29.762

RP 228.24 LAP -.74 LOP _52.82 VP 21.714 GAP -E.O9 AZF 90.36 TAL 317.12 TAP 201.11 RCA 142.20 AFO 227.75 V2 24.652

tiC 259.547 _ 5.81 GP 9.70 ZAL 147.12 ZAP 89.07 ETS 11_.43 ZAIE 123.71 (TE 171.48 ZAC 93.48 ETC 258.15 CLP 89.05

pLAI4[TOCENI_IC CONIC

C5 40.859 VHL 4.54T DLA 14.55 RAL 160.38 RAD 6567.8 VEL 11.926 PTH 2.12 VHp 2.986 DpA 17.57 RAP 167.95 ECC 1.3433

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ARC |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 Et 22 ES94.11 -27.59 74.14 27.53 96.62 20 T 18 2094.1 -26.39 65.68

90.00 11 14 2 4392.79 6.41 183.11 21.21 62.36 12 27 21 3798.8 2.66 176.44

1OO.OO EO 51 51 2408.63 -28.90 52.80 27.84 96.00 21 31 37 1806.6 -27.49 44.28

|00.O0 12 2T 55 4181.50 7.57 165.04 2D.52 GI.OD |3 36 56 8561.5 S.64 158.45

110.00 22 17 12 2138.52 -32.$3 31.75 26.64 101.76 22 52 50 1538.S -$0.$7 23.08

110.OO 18 18 28 4002.37 10.58 151.18 18,77 5?.30 14 25 5 3402.4 6.17 144.82

DIFFERENTIAL CGRRECTION$ HID-COURSE EXECUTION ACCURACY ORBIT D£T[RNINATION ACCURACY

TOE -.5794 TRA Z,3140 TCS-I.S4D1 BAU .2853 SET 4031.5 SGR 2175.5 SG3 3503.4 ST 1150.3 8R 1289.3 88 3887.9

RDE .RESE RRA-I,1184 RC3 1.2497 FAU .54982 RRT -.9273 RRF -.2571 RTF .9843 CRT -.8602 CRS .9369 CST -.9841

FD(-9.O1_88 FRA25.SS32 FC-22,$1|2 39P 14820 SCAR 4581.0 R23 .0365 R13 -,9908 LEA 4215.4 MSA 475.0 SEA 20.2

SO( 1.0RIT BRA 2.5879 BC3 8.1029 FSP 12181 SGI 4828.1 SG2 725.D THA 152.65 EL1 1636.9 EL2 447.5 ALF 132.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. t. 19645

LAUNCH DATE OCT 2 19Q4 FLIGHT TIME 336.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC DISTANCE 773.718 EARTH TO MARS

RL 149.71 LAL -.00 L04. 8.85 VL 32.466 GAL -7.70 AZL 89.15 HCA 245.08 SHA 184.94 ECC .25147 ]NC .8500 vl 29.762

RP EEE.SS LAp -.77 LOP 253.91 VP 21.759 GAP -6.31 kiP 90.36 TAL 316,95 TAP 202.03 RCA 142.13 APO 227.75 V2 E4.474

RC 211.100 ;L 5.98 GP 9.59 ZAL 147.25 ZAP 87.09 ETS 179.80 ZAE 121.55 ETE 172.15 ZAC 93.20 (TC 258.28 CLP OT.O5

PLANETOCENTRiC CONIC

C5 20.995 VHL 4.582 DLA 14.65 RAL 160.92 RAO $567.9 ¥EL 11.932 PTH 2.12 VHP 2.997 OpA 17.84 RAP 167.04 ECC 1.5455

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TiM iNJ 2 LAT |NJ Z LONG

90.00 19 22 24 2999.22 °27.63 74.31 27.92 96.44 20 ? 23 2099.2 -26.45 66.04

90.00 11 15 52 4395.80 9.35 193.00 21.55 92.39 12 29 R 3796.8 2.60 175.33

100.00 20 $1 3? 2411.51 -29.94 $3.19 27,74 9T.92 21 31 42 1811.5 -27,56 44.63

100.00 12 29 21 4159.74 7.51 164.94 20,92 60.98 13 38 40 3559.7 5.58 158.36

110.00 22 17 27 2142.93 -32.39 32.08 27,05 101.38 22 $3 10 1542.9 -30.46 23.39

110.00 13 20 0 4001.09 10.51 151,09 19o10 57.22 14 29 41 3401.1 6.12 144.75

DIFFERENTIAL CCRR[CTION9 HID-COURSE (XECUT|ON ACCURACy ORBIT DETERMINATION ACCURACy

TOE -.6702 TRA 2.5735 TC3-3.0494 BAU .9234 SGT 4424.3 _dq 2150.9 993 3498.6 ST 1305.7 $R 1236.0 $3 5976.2

ROE .$280 RRA-1.0944 RC3 1.2340 FAU .54988 RRT -.9287 RRF -.9554 RTF .9872 CRT -.8666 CR$ .9361 CST -.9866

FDE-9.0724 FRAE5.1426 FC-22.5505 BSlP 15452 _ 4919.4 223 .0359 213 -.9920 LEA 4245.8 MSA 480.4 $$A 19.6

BOE 1.1447 BRA 2.7966 BC3 3.2896 FSP 12011 SG1 4865.7 _2 725.3 THA 155.11 ELS 1757.2 ELI 463.S ALF 136.81

LAUNCH DATE OCT 2 1_4 FL|GHT TIME 338.00 &ImIVAL DATE SEP 5 1965

HEL|OCENTRIC C(:NIC DISTANCE 777.697 EARTH TO MARS

RL 149.71 LAL -.00 LOt. 9.63 _. 32.485 G&L -?.73 AZL 69.12 t4Ck 246.17 Sl4k 164.92 (CC .23175 INC .6776 Vt _9.762

RP 222.47 LAP -.90 _ 255.00 V1P 21.004 GAP -6.55 AZlP 90.35 TAL 316.76 TAP 202.94 RCA 142.07 APO 227.77 VZ 24.716

RC 292.$33 GL 6.19 GP 9.48 ZAL 147.41 ZAP 83.12 [TS 180.15 ZA( 119.40 ETE 172,79 ZAC 92.92 ETC 259.41 CLP 85.06

11.938 PTH Z.12 VHP 3.011 DPA 18.10

INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN

22.34 96.26 20 7 37 2104.1

21.21 92.34 12 30 55 3795.3

28.15 97.64 21 32 6 1816.2

21.27 60.97 13 40 22 3558.5

27.48 101.40 22 53 35 1547.2

12,45 57.26 14 28 15 3400.3

PLAN(TOCENTRIC r._4[C

C3 21.147 VHL 4.599 OLA 14.74 RAL 160.86 RAO 656?.9 VEL

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT ZNJ

90.00 19 22 33 2704.14 -27.67 74.86

90.00 11 17 39 4325.33 6.30 162.92

100.00 20 51 49 2416.22 -26.22 53.50

100.00 12 31 4 4158.46 7.47 164.87

110.00 22 17 49 2147.21 -32.45 52.40

110.00 13 21 34 4000.26 10.46 151.05

OiFFERENT|AL r-_RR(CTIONS

TOE -.7919 TRA 2.9341 TC3-3.2945 8AU .9821

ROE .9295 RRA-1.0744 tiC3 1.2145 FAU .54229

F0[-9.0453 FflA24.9931FC-22,200t) 81(P 16630

90E 1.2019 BRA 3.0309 BC3 3.4739 FSP 11856

RAP 166.14 ECC 1.3480

ZNJ 2 bAT INJ 2 LONG

-26.52 69.38

2.55 176.25

-27.63 44.$6

3.54 159.29

-30.54 23.70

6.09 144.70

ORBIT DETERMINATION ACCURACY

ST 1452.3 SR 1230.6 $9 3857.6

CRT -.8712 CRS .9351CST -.9885

LEA 4274.2 MSA 485.6 SEA 19.1

(L1 1843.2 ELI 476.0 ALF 140.40

HID-COURSE ExECUTION ACCURACY

SGT 481S.6 SGR 2122.5 SG3 3425.2

RRT -.9291RRF -.9535 RTF .9893

SG8 S262,8 RE3 .0353 RI3 -.9930

SGI 5212.6 SG2 725.2 THA 157.27

LAUNCH DATE OCT 2 1964 FLIGHT TIME 340.00 ARRIVAL DATE SEP T 1965

HELIOCENTRIC CONIC

RL 149.71 LAL -,015

RP 222.08 LAP -.83

RC 264.145 GL 6.32

PLANETOCENTRIC CONIC

C3 21.515 VHL 4.617

LNCH AZ14TH LNCH T|ME

g0.00 19 22 49

90.00 11 19 23

100.00 20 52 10

tOO.DO 12 32 44

110.00 22 18 15

110.00 13 23 7

DISTANCE 781.681 EARTH TO NARS

LOL 6.83 VL 32.483 GAL "?.?7 &EL 99.10 HCA 247.27 SMA 194.90 ECC .23207 1NC .gO4S vt 29.792

LOP 296.10 VP 21,|50 GAP -E.?9 AZP 90.35 TAL 316.57 TAP 203.84 RCA 141.99 APO 227.81 V2 24.TSR

GP 9.36 ZAL 147,58 ZAP 93,10 iTS 180.49 ZA( 117,2T ET( 175,39 ZAC 92.64 ETC 258.54 CLP 83.09

OLA 14.62 RAL 161.11 RAD 6597.9 VEL 11.945 PTH 2.13 VHp 3.029 OPA 16.34 RAp 165.29 ECC 1.3508

L-| TIME INJ LAT INJ LGNG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2706.99 -E?.Tt 75.20 23.77 96.t0 20 T 56 6106.9 -25.57 &S.Tt

4394.40 6.27 182.87 22.28 62.$5 12 52 37 3794.4 2.52 176,20

2420.77 -29.03 53.63 28.59 97.47 21 32 50 1220.8 -27.69 45,29

415T.74 7._4 164,63 21.65 60.0T 13 42 1 3557.7 3.52 158.25

2151.38 -32.50 32.71 27.92 101.22 22 54 T 15SI.4 -30.62 24.00

3999.90 10.47 151.05 19,62 57.27 14 29 47 5399.9 6.08 144.69

DIFFERENTIAL C(3RRECTION$ M|O-C.OURSE EXECUTION ACCURACY OR617 DETERMINATION ACCURACY

TOE -.8543 TRA 3.0953 TC3-3.4539 8AU 1.0412 SGT 5204.2 3GR 2090.9 SG3 3373.9 ST 1598.2 SR 1224.2 9$ 3834.4

ROE ,9303 RRA-1.0532 RC3 1.1918 FAU .55606 RR7 -.9287 RRF -.iSIS RTF .9908 CRT -.8744 CRS .9540 CST -,9900

FOE-6,9981FRA24.5834 FC-21,7740 BSP 17821 SG8 5608.6 R23 .0351 R13 -.9938 LEA 4302.8 MSA 490.7 SEA 18.6

SO[ 1,2631 BRA 3.2696 BC3 3.6538 FIP 11686 _1 5561.4 SG2 725.5 THA 159.17 EL1 1953.6 ELI 485.9 ALF 145.57

LAUNCH DATE OCT 2 1964

HELIOCENTRIC C_NIC

RL 149.71 LAL -.00

RP "221.70 LAP -.87

RC 265.639 GL 6.48

PLAN(TOC(NTflIC CONIC

C3 21.499 VNL 4.637

LNCH AZNTH LNCH TIN([

90.00 19 23 13

SO.DO 11 21 3

100.00 20 52 37

100.00 12 34 21

110.00 22 19 49

110.00 13 24 36

DIFFERENTIAL C.._RRECTION$

TOE -.94T$ TMA 3.55G5 _C3-3.64Tt B&U 1.1006

ROE .9304 RRA-I.030? RC3 1.1662 FAU .52866

F06-8.9314 FRA24.2411 FC-21.2687 BS4 e 19027

80E 1.3276 BRA 3.5112 8C3 3.8292 FSF 11504

FLIGHT TIME 342,00 ARRIVAL DATE $EP 9 1965

DISTANCE 785.669 EARTH TO HANS

LOL 8.83 VI. 32.463 GAL -7.82 AZt. 92.07 HCA 240.37 544A 184.89 ECC .23244 INC .9318 vl 29.762

LOP 257.20 Vie 21.896 GAP -7.03 A_ 90.34 TAL 316.36 TAp 204.73 RCA 141.91APO 227.86 V2 24.799

GF 9.24 ZAL 147.75 ZAP 81.25 ETS 180.82 ZAE 115.15 ETE 173.95 ZAC 92.36 ETC 258.67 CLP 81.14

OLA 14.89 RAL 191.37 RAO 4567,9 VEL |1.953 PTH 2°13 VHp 3.050 DPA 18.56 RAp 164.41ECC 1.3538

L-I TIME INJ LAT IMJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2713.43 -27.74 75.53 29.22 95.93 20 0 27 2113.4 -26.63 67.04

4393.99 6.26 182.64 22,60 62.33 12 34 17 3794.0 2.51 176.1T

2423.16 029.07 54.15 22,04 27.30 21 33 2 1825.2 -27.75 45.60

4157.50 7.44 164.82 22.04 60,96 15 43 38 3557.5 3.51 158.25

2155.43 -32.56 33.01 68.39 101.05 22 54 45 1555.4 -30.69 24.29

3999.99 10.47 151.03 200_0 57.27 14 31 18 3400.0 6.06 144.69

NIO-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5566.2 $GR 2056.7 SG$ 3315.2 ST 1743.t SR 1216.3 $$ 3806.3

RRT -,9277 RRF -.9492 RTF .9920 CRT -.8765 CRS .9327 CST -.9911

3_ 5954,6 223 ,0349 R13 -.9944 LEA 4331.3 MSA 495.5 SEA 18.1

$Gt 5910,2 $92 726.0 THA 160.85 EL1 2067.3 EL2 493.7 ALF 146.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH DATE OCT 2 1984 FLIGHT TIM( 344.00 ARRIVAL DATE SEP 11 1985

HELIOCENTRIC CONIC D|$TANCE 789,663

RL 149.71 LAL -.OQ LOt. 8,83 ¥L 32,482 GAL -?,87 AZL 89,04 HCA 249.48 SNA

RP 221.$_ LAP -,90 LOP 258.31 VP 21.942 GAP -7.26 AZP 90.34 TAL $16.14 TAp

RC 267.114 GL 4.83 GP 9.11 ZAL 147,94 ZAP 79.36 ET9 181.14 ZkE 113,05 ETE

FLANETOCENTRIC CONIC

C3 21,700 VHL 4,658 DLA |4,95 RAL 161,64 RAO 8567,9 VEL 11.962 PTH 2,13 VHp

LNCH AZNYH LNCH TIME L-I TIME INJ LAT

90.00 19 23 49 2717.80 -27.77

go.DO 11 22 40 4394.12 6.26

100.00 20 $3 11 2429.38 -29.10

tOO,DO 12 35 55 4.157,79 7,44

119,00 22 19 29 2199,36 -32,61

119,00 13 26 7 4000,55 10,49

DIFFERENTIAL C.,CRRECTION$

TDE-l.040G TRA 3.6179 TC3-3.8318 DAU 1.1597

ROE .9300 RRA-l,D073 RC3 1,1394 FAU ,51980

FOE-8.8474 FRA23,8630 FC-20,7382 8SP 20241

DOE 1.3956 8RA 3.7559 BC3 3.9976 FSP 11304

EARTH TO MARS

184.87 ECC .23286 INC .9584 vl 29.762

205.62 RCA 141.62 APO 227.92 V2 24.841

174.49 ZAC 92.09 ETC 258.79 CLP 78.22

3.075 DPA 18,79 RAP 163.57 [CC 1.3571

INJ LO_IG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

75.85 29.68 95.78 20 9 3 2117.8 -26.68 67.35

162.85 23.09 62.33 12 35 54 5794.1 2.51_ 176.18

54.46 29.51 97.15 21 33 41 1829.4 -27.81 45.90

164.83 22.45 60.97 13 45 13 3557.8 3.52 158.25

33,31 28,86 100,88 22 §5 28 1559,4 -30,76 24,57

151,06 ZD,6D 57,28 14 32 4? 3400,5 6,10 144.72

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACy

SGT S966.Z _GR 2019.9 SG3 3249.6 ST 1888.5 3R 1207.3 SS 3774.2

RRT -,R261RRF -,9488 RTF ,9930 CRT -.8777 CRS ,9313 CST -,9919

SC_ 6898.8 R83 .0350 RI3 -.9950 LSA 4360.1MSA 500.2 SSA 17.6

881 6858,7 $88 786,8 THA 162,35 EL1 2183,2 (42 499.8 ALF 148.86

LAUNCH DATE OCT 2 1984 FLIGHT TIN( 346.00 ARRIVAL DATE SEP 13 lg65

HELIOCENTRIC CCI41C DISTANCE 793,681

RL 149,71 LAL -,00 LOL 8,83 VL 32,481 GAL -T,DZ AZL 89,02 HCA 250,39 SMA

RID 220.94 LAP -.93 LOP 239.41 VP 21.888 GAP -7.30 AZP 80.33 TAL 313.91 TAp

RC 268.570 GL 6.78 GP 8.98 ZAL 148.13 ZAP 77.48 ET9 181.44 ZA( 110.97 ETE

pLAN(TOCENTRIC CONIC

C$ 21,918 VHL 4,882 DLA IS,DO RAt. 181,91 RAD 8567,9 VEL 11,971 PTH 2,13 VHp

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT

90.00 19 24 25 8721.97 -27.80

90.00 11 24 14 4394,77 8.28

lOQ.OO 20 33 $3 8433.44 -89.14

100.00 12 37 27 4159.53 7.47

110.00 22 20 15 8163.18 -32.66

110.00 13 27 33 4001.38 10.33

DIFFERENTIAL CGRRECTION9

TOE-1.1548 TRA 3.8781 TC3-4.0093 BAU 1.2191

ROE .9294 RRA -o9828 RC3 1.1106 FAU .31012

F02-8,7327 F2A23,4455 FC-20,1490 8_P 81438

DOE 1.4688 82A 4.0007 DC3 4.1603 FSP 11076

EARTH TO MARS

184,87 ECC .23333 INC .9848 Vl 29.762

206,$0 RCA 141.73 APO 228,00 V2 24,883

175.00 ZAC 91,82 [TC 258,92 CLP 77.33

3,103 DPA 18.94 RAP 162.77 ECC 1,3807

|NJ LONG INJ RT ASC IHJ AZ14TH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.15 30.17 95,63 20 9 47 2122.D -26.73 67.65

188.89 83,52 62.33 12 37 28 3794.8 2.53 176.22

54,76 30,00 96,99 21 34 26 1833,4 -27.86 46.19

164.86 28.88 60.97 13 48 45 3558.5 3.$4 158.29

33.60 29,$6 100.71 22 36 18 1563.2 -30.83 24.85

151.18 21,03 $7.89 14 34 15 3401.6 6.14 144.77

N|D-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8337,$ _ 1881,3 883 3178,1 ST 2028,4 SR 1197.6 38 $739.1

RRT -,9839 RRF -,9439 RTF ,9937 CRT -,8784 CR3 ,9299 CST -,9926

6640,0 R83 ,03$2 RI3 -,9954 LSA 4390,3 MSA 504.6 3SA 17,2

SG1 6600.0 SG8 787.7 THA 163.68 £41 2300.g EL2 504.6 ALF 151.06

LAUNCH DATE OCT 2 1964 FLIGHT TIME 346.00 ARRIVAL DATE SEP 15 1885

HELIOCENTRIC CONIC DISTANCE 797.660 EARTH TO MARS

RL 149,71 LAL -,00 LOt. 8,63 VL 32.481 GAL -7,97 AZL 88,99 HCA 251,70 SMA 164,86 ECC ,23385 INC 1,0107 Vl 29.762

RP 220.56 LAp -.96 LOP 280.55 VP 22.035 GAP -7.73 AZP 90.32 TAL 315.66 TAP 207.36 RCA 141.63 APO 228.09 V2 24.824

RC 270.009 GL 6.92 GP 8.84 ZAL 148.34 ZAP 75.65 (78 181,74 ZAE 108.92 ETE 175.47 ZAC 91.55 ETC 259.03 CLp 75.47

PLANETOCENTRIC CONIC

¢3 22,154 VHL 4,707 DLA 15.04 RAL 182.20 RAD 6567,9 VEL 11,981 PTfl 2,14 VHP 3.135 DPA 19.11 RAP 181,99 ECC !.3646

LNCH A2NTH LNCH TIHE b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 19 25 12 2725.96 -27.82 76.44 30.67 95.49 20 10 38 2126.0 -26.77 67.93

gO.DO 11 25 44 4395,98 6,32 182.96 23,97 62.34 12 39 O 3796.0 2,57 176.29

100.00 20 54 42 2437.34 -29.17 55.04 30.51 96.85 21 35 19 1837.3 -27.91 48._7

1OO.00 12 38 $5 4159,83 7,51 164,95 23,32 60,98 13 48 15 3559.8 3,59 IS8.$6

510.00 22 21 8 2166.89 -32.70 33.88 29.89 100.56 22 57 15 1586.9 -30.90 25.12

110,00 13 28 59 4003,05 10,58 151,20 21,47 57,31 14 35 41 3403.0 6,20 144.65

DIFFERENTIAL CORRECTiONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2223 TRA 4,1470 TC3-4,1656 DAU 1,2742 $GT 8701,8 9DR 1938,2 883 3099.6 ST 2164.9 8R 1183,6 S$ 3687.2

ROE .9251 RRA -.9608 RC3 1.0748 FAU .49829 RRT -.9815 RRF -.9407 RTF .9943 CRT -.8776 CRS .9272 CST -.9932

FDE-6,5760 FR423.0593 FC-19,3936 81P 22830 $88 8976,$ R23 ,0349 R|3 -,9956 LSA 4407,2 NSA 509,2 SSA 17.0

80E 1.5329 8RA 4,2568 BC3 4,3021 FSP 10972 SGI 6938,5 SGR 727,0 THA 164,91 EL1 2414,3 EL2 508.8 ALF 153,08

LAUNCH DATE OCT 2 1964 FLIGHT T]NE 3SD,DD ARRIVAL DATE SEp 17 1g65

HELIOCENTRIC CONIC DISTANCE 801.669 EARTH TO MARS

RL 149.71LAL -.00 LOL 8,83 VL 32,481GAL -8,03 AZI. 68,86 HCA 252,61 3MA 184,86 ECC ,23442 INC 1,0364 vl 29.762

RP 228.18 LAp -.99 LOP 261.64 VP 82.081 GAP -7.98 AZP 90.31 TAL 315.41 TAp 208.22 RCA 141.53 APO 228.20 V2 24.965

RC 271,430 GL 7,08 GP 6,70 ZAL 148,38 ZAp 73,84 ET8 188,08 ZAE 106,90 (TE 175,98 ZAC 91.28 ETC 259,15 CLP 73,64

PLAN(TOCENT21C C._IC

C3 22,408 VHL 4,734 DLA 15,07 RAL 182,50 RAD 6567,9 VEL 11,991PTH 2,14 VHP 3,t70 DPA 19.26 RAP 161,25 ECC 1.3688

LNCH AZMTH LNCH TIN( L-I TIME |NJ LAT

90.00 19 28 6 2729,78 -27,85

90,00 11 27 10 4397,88 6,38

100,00 20 35 37 2441.09 -25),20

1OO.00 12 40 ZD 4161.61 ?.57

110.00 22 22 8 2170,48 -32,71

110.00 13 30 21 4004.97 10.65

DIFFERENTIAL r_::RRECTION8

TOE-1,3245 TRA 4.5959 TC3-4,3373 8AU 1.3388

RDE .9274 R2A -.9318 RC3 1.04i3 FAU .48817

F02-8.$287 FR422,5192 FC-18,8803 88F 23789

DOE 1.8|8R 8RA 4.4938 BC3 4.4824 FDP 10588

INJ i.CNG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

76.78 31.19 95.39 20 11 36 2129.8 -26.82 68.20

183,05 24,43 68,35 18 40 28 3797.7 2,62 176.38

53,32 31,03 96,70 21 36 18 1841.1 -27.96 46.73

183.05 23.79 61.DQ 13 49 42 3561,6 3.65 158.46

34,15 30.41 100,40 28 58 17 1570,5 -30.97 25.38

151.30 21.98 $7.33 14 37 6 3405.0 6.27 144.95

MID-COURSI[ EXI[CuTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 7018,4 SGR 1800.1 SG3 3080,5 8T 2308,1 SR 1178,3 SS 3659,g

RRT -,9163 RRF -,9377 RTF ,9948 CRT -,8783 CRS ,g270 CST -.9935

$88 7307,8 R23 ,0380 R13 -,9960 LSA 4453,S MSA 512,7 S$4 16.4

KI 7271.2 882 789,9 THA 161,97 EL1 2537,8 EL2 511,1 ALF 154.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT E 1964

HELiOCEMTRI¢ CQNIC

RL 149.71 LAL -.DO

RP 819.01 LAp -1.06

RC t72.95S GL T.19

PLANET_EMTRIC CONIC

C3 22.698 VHL 4.795

LNCH AZMTH LNCH TIME

90.00 19 ZT 9

90.00 11 29 34 43_8.94 9.45

100.00 ZO 56 40 2444.98 -29.Z$

100.00 12 41 43 4163.91 7.65

110.00 22 23 11 2173.99 -36.79

110.00 15 31 41 4007.38 10.74

OIFFEREMTIAL CGRRECTI(_4S

7106-1.4R04 TRA 4.6580 TC3-4.4883 BAU 1.3949

ROE .RESt RRA -.9054 RC3 1.0170 FAU .47901

F06-9.4012 FRA22.0208 FC-18.1690 88P 24940

BO( 1.6956 BRA 4.7410 Be3 4.6001 FSP 10293

LAUNCH DATE OCT E 11HI4

FLIGHT TIME SSZ.O0 ARRIVAL DATE SEP 19 1965

DISTANCE 905.979 EARTH TO MARS

LOL 8.95 VL $2.481 GAb -8.09 AZL 88.94 HCA 653.98 SMA 184.87 ECC .E$504 INC _1.0620 Vl 69.762

LOP Z86.76 VP 22.128 GAP -8.18 AZP 90.29 TAL 315.14 TAP 209.07 RCA 141.41 APO 628.3Z VZ 25.006

GP 8.56 2AL 148.79 ZAP Tt. OT (T$ 182.29 ZN[ 104.91 (T( 176.35 ZAC 91.03 ETC 259.26 CLP 71.86

OLA 15.08 RAL 182.80 RAD 9587.9 VEL 12.003 PTH 2.14 VHP 3.209 DPA 19.38 RAP 160.55 ECC 1.5733

L-I TIM( |NJ LAT INJ L_IG INJ RT ASC INJ AZI4TH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2735.41 -2T.07 75.88 31.73 85.22 20 12 42 2153.4 -26.86 66.46

HELIOCENTRIC CGNIC

RL 149.71 LAb -.OOLGL 0.83 VL 32.482 GAL

RP 219.44 LAP -S.03 LQP 293.89 _P _,173 GAp

RC £74.220 G4L 7.31 GP 8.41 zAL |42.04 2AP

PLAN_TOCENTItIC C(_IC

C3 R2.DTS

LNCH AZN114

90.00 19 28 18 2738.0? -27.88

90.00 11 R9 $3 4402.72 6,54

100.00 20 37 SO 2448.11 -_.25

100.00 12 43 2 41_i.72 T.T4

110.00 22 24 22 2177.37 -32.83

110.00 13 33 0 4010.22 10.85

DIFFERENTIAL CGRRECTION8

T06-1.5167 TRA 4.9104 TC3-4.8251 8AU 1.4524

ROE .924? RIEA -.8789 RC3 .8842 FAU .48324

FOE-9.2958 FNA21.S012 FC-17.4580 2Si B 28064

DOE 1.T713 BRA 4.9884 BC3 4.728i FSP IO00i

183.18 24.92 62.37 12 41 54 3?99.9 2.70 176.51

55.52 31.57 96.57 21 37 25 1844.7 -28.01 46.99

165.18 24.27 61.01 13 51 7 3563.9 3.72 158.59

34,43 30.83 100.25 22 59 25 1574.0 -31.0S 25.65

|§1.45 22.40 57.35 14 38 29 3407.4 6.$6 145.08

MID-COUflSE EXI[CUTIQN ACCURACY ORBFT 0ETERNINATZON ACCURACy

9GT 740|.9 SGR 1858.0 $93 2935.6 9T 2441.8 9R 1164.8 SS 3616.3

RRT -.9149 RRF -.9342 RTF .9952 CRT -.6777 CRS .9254 CST -.9956

Sr_ 7832.8 R23 .0385 fl13 -.9982 LSA 4486.7 MSA 516.3 SSA 16.0

SGI TSiT.S $02 730.8 THA 166.94 EL1 2656.3 EL2 513.1ALF 156.$5

FLIGHT Title 354.00 ARRIVAL DATE SEP 21 1965

DISTANCE 809.693 EARTH TO MARS

vl 29. 762

V2 25.047

CLP 70.11

-8.15 AZL 28.91 HCA 255.06 _4A 184.87 ECC .25572 INC 1.0874

-8.40 AZff 80.28 TAL 314.85 TAP 209.91 RCA 141.29 APO 228.45

70.53 ET8 182.55 ZAE 102.96 ETE 176.75 ZAC 90.78 ETC 259.$6

VtlL 4.793 OLA 15.09 RAt. 185.|1 RAO 8507.9 VEL 12.013 PTH 2.14 VHP 3.250 DPA 19.49 RAP 159.89

LIMCH TIN[ L-I TIM( INJ LAT INJ tONG INJ RT AS(; INJ A_I4TH INJ TIM( PO CST TIM INJ 2 LAT

ECC 1.$781

INJ 2 LONG

77.25 32,28 95.t0 20 13 $5 2136.9 -26.89 68.71

185.34 25.42 62.39 12 43 16 3802.7 2.79 176.66

55.83 32.13 96.44 21 38 38 1848.1 -26.05 47.24

165.33 24.77 61.04 13 52 29 3566.7 S.82 158.74

34.87 31.52 100.10 23 0 39 1577.4 -31.09 25.86

151.39 21.89 57.38 14 39 50 3410.2 6.47 145.25

NIO-CQufllE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7738.8 I_R 1813.5 SG3 2847.6 ST 2575.0 SR 1152.9 Ss 3570.4

RRT -,9I|! _ -.8303 RTF .9955 CRT -.8768 CRS .9259 CST -.9940

M_ 7948.8 223 .0371RI3 -.9964 LSA 4520.8 MSA 519.6 SSA 15.6

SGS 7818.1 $02 731.7 THA 167.83 EL1 2774.0 EL2 514.6 ALF 157.76

LAUNCH DATE OCT 2 1994

HELIOCENTRIC CONIC

RL 149.T1 LAL -.00

RP 619.0T LAp -1.06

RC 275.589 GL 7.45

PLANETOCENTRIC CONIC

C3 23.R99 VHL 4.929

LNCH AZMTH LNCH TIME

90.00 19 29 35

90.00 11 31 10

100.00 20 59 T

100.00 12 44 19

110.00 22 25 39

110.00 13 34 16

FLIGHT TIHE 356.00 ARRIVAL DATE SEp 23 1965

DISTANCE 813.710 EARTH TO MARS

LOt. 8.83 VL 32.402 GAL -8.22 AZL 89.99 HCA 256.18 SMA 164.08 ECC .23645 INC 1.1126 vl 29.762

LOP 265.01 VP 22.222 GAP -6.62 AZP 90.2? TAL $14.55 TAp 210.74 flCA 141.17 APO 226.60 V2 25.066

GP 6.27 ZAL 149.28 ZAP 68.$3 ETS 182.60 ZAE 101.05 ETE 177;15 ZAC 90.53 ETC 259.46 CLP 68.40

OLA 15.09 RAL 163.43 RAD 6567.9 V(L 12.028 PTH 2.15 VHP 3.295 DPA 19.56 RAp 159.27 ECC 1.$853

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2740.15 -27.91 77.47 32.89 94.88 20 15 15 2140.E -26.93 66.94

4409.05 6.94 183.52 25.84 62.41 12 44 36 3806.0 E.69 176.85

2451.39 -29.28 59.07 32.70 96.31 21 39 58 1851.4 -28.10 47.47

4170.04 7.85 165.52 25.29 61.06 13 55 49 3570.0 3.93 156.92

2190.99 -32.87 34.92 32.10 99.95 23 I 59 1580.7 -31.15 26.12

4013.54 10.87 151.77 23.41 57.42 14 41 10 3413.5 6.59 145.41

DIFFERENTIAL C_RRECTI(_ID

T0(-1.6135 TRA 5.1980 TC3-4.7539 8AU 1.5094

ROE .9233 RflA -.8524 RC3 .9512 FAU .45009

FDE-6.1230 FRA20.DS82 FC-19.7322 BSP 27168

DOE 1.8590 BRA 5.2359 8C3 4.8482 FSP 9710

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8087,2 _ 1772.9 $93 2757.4 ST 2705.7 SR 1140.8 SS 3522.4

RRT -.9089 RflF -.9285 RTF .9957 CRT -.8757 CRS .9223 CS T -.9942

8259.7 fl23 .0378 R13 -.9986 LSA 4555.9 MSA 522.6 SSA 15.3

$01 8227.1 $02 732.4 THA 168.64 EL1 2890.9 EL2 515.5 ALF 159.04

LAUNCH DATE OCT 2 1994 FLIGHT TIME 358.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC C(:NIC

RL 149.71 LAL -.00

RP 218.70 LAP -!.11

RC 2TS.940 GI. T.S3

PLAN[TOCENTRIC CONIC

C3 £3.822 Vt4t. 4.840

LNCH AZMTH LM(H TIM(

90.00 19 30 59

90.00 !1 32 25

100.00 21 0 31

100.00 12 45 32

110.00 22 27 2

110.00 13 35 31

DISTANCE 817.730 EARTH TO MARS

LOt. 8.83 VL 32.483 GAL -8.30 AZL 88.88 14CA Lu_32 SM_ 184.90 ECC .23723 INC 1.1375 vl 29.762

LOP 298.15 V1P 22.268 GAP -8.84 AZP 90.23 TAL 314.24 TAp 211.56 RC A 141.03 APO 228.76 V2 25.128

GP 9.12 ZN. 149.55 ZAP 80.28 [TS 183.04 ZN[ 89.15 [TE 177.48 ZAC 90.30 ETC 259.55 CLP 66.73

DLA 15.08 RAL 183.78 RAO 8580.0 VEL 12.042 PTH 2.15 VHp 3.343 OpA 19.65 RAP 158.69

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2T43.28 -27.83 77.98 33.45 84.87 20 19 42 2143.3 -26.96

4409.90 9.78 183.74 28.48 $2.44 12 45 $3 3809.9 3.02

2454.$3 -29.30 58.30 33.30 96.20 21 41 26 1854.5 -29.13

4173.87 7.98 185.73 25.82 61.10 13 $5 6 35?3.9 4.06

2183.85 -32.91 35.16 32.71 99.82 23 3 25 1583.8 -31.20

4017.32 11.11 151.87 23.84 57.48 14 42 28 3417.3 6.74

OIFFERENTIAL C_RRECTION$

TOE-t.TllO TRA S.4211 TC5--4.8719 BAU 1.5655

ROE ,9210 RRA -.8280 RC3 .9178 FAU .43643

FO(-T.DTSO FRA20.4211 FC-lS.9948 |lP 20244

DO( 1.9435 BRA 5.4537 BC3 4.9574 FSP 9408

NID-CouRSE EXECUTION ACCURACY

IM;T 8384,0 _ 1730.3 903 2995.4

RRT -,9024 RRF -.8223 RTF .9959

SG8 8581.3 R23 .0388 R13 -.9897

SGI 8529.8 Sf_ 732.9 THA 169.37

ECC 1.$686

INJ 2 LONG

69.16

177,06

47.70

159.14

26.35

145.61

ONOIT DETERMINATION ACCURACY

ST 2833.9 SR 1128.3 SS $472.3

CRT -.8745 CR$ .9208 CST -.9944

LSA 4581.9 MSA 525.S SSA 14.9

EL1 $006.4 EL2 515.8 ALF 160.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE OCT 2 1944

HELIOCENTRIC CCI41C

RL 149.71 LAL -.OD

RP 218.$4 LAP -1.14

RC 27R.973 GL 7.45

PLANETOCENTRIC CON|C

CS 93.878 YHL 4.897

LNCH AZI[¢TH LNCM TIRE

80.00 19 $2 31

90.00 11 S$ 32

100.00 21 2 2

100.00 12 49 42

110.00 R2 28 31

110.00 18 39 43

FLIGHT TIN( 360.00 ARRIVAL DATE SEP 27 1965

LOL 8.83 VL $2.484 GAL

LOP 297.28 VP 22.$15 GAP

GP 7.88 ZAL 149.83 ZAP

O|8TANCE 821.752 EARTH TO MARS

-8.37 AZL 88.84 HCA 258.45 SMA 184.91 ECC .23807 INC 1.1625 vl 29.762

-8.08 A21P 80.23 TAL 313.91 TAp 212.37 RCA 140.89 APO 228.94 V2 25.168

8S.38 ETS 183.26 ZAE 97.30 (TE 177.82 ZAC 90.07 ETC 259.63 CLP 85.10

OLA 15.09 RAL 194.10 RAO 8598.0 VI[L 12.058 pTH 2.15 VHP 3.394 DpA 19.70 RAP 158.15 ECC 1.3946

L-| TIME |NJ LAT [NJ LONG |NJ RT ASC |NJ AZMTH INJ TIN( PO CST TIN [NJ 2 LAT XNJ 2 LONG

2749.21 -27.99 77.91 34.09 94.76 20 18 17 2148.2 -26.99 69.37

4414.29 8.90 183.99 27.04 62.47 12 47 7 3814.3 3.16 177.31

2457.S2 -29.32 $8.$2 33.91 86.08 21 42 59 1857.5 -28.17 47.91

4178.21 8.12 165.88 28.38 61.13 13 56 21 $578.2 4.20 159.37

9188.94 -32.94 38.39 33.32 99.89 23 4 57 1586.9 -31.26 26.57

4021.55 1[.28 152.20 24.49 57.51 14 43 45 3421.6 6.90 145.83

01FFERENTIAL CORRECTIONS

70E-1.8082 TRA S.GTSS TC3-4.8782 BALI 1.8209

MO( .9R04 RItA -.7998 RC3 .8846 FAU .42249

FOE-7.8188 FRAIS.SM8 FC-15.2588 68iF 26294

609 Z.0299 liRA S.7318 8C3 5.0582 FSP 9100

LAUNCH OAT( OCT E 18(_1

H(LIOCEMTR|C CCNIC

RL 148.71 LAL -.00

lip 917.68 LAP -!.17

RC 878.888 GL T.TS

PLAN(TOC[NTRIC CON|C

C3 R4.358 Vl)GL 4.98S

LNCH AZMTH LNCM TIM(

80.00 18 34 10

90.00 11 34 $8

100.00 El S $8

100.00 1E 47 §0

110.00 28 30 5

110.00 18 37 58

OIFFERENT|AL CGRRECTIONS

lr09-1.8079 TRA S.GEtm TC3-5.0728 6AU 1.8751

ROE .6180 RRA -.7741 RC3 .8S!3 FAU .40818

FOE-7.9578 FRA19.3083 FC-14.S088 8SP 30327

80( E.1178 liRA $.9802 BC3 5.1439 F8P 8784

MID-COUR$1[ (XI[CUT|OI ACCURACy ORBIT OETERM|NATION ACCURACY

M,T 889t.G SGR 1688.1 9G3 2872.2 ST 2959.5 SR 1115.8 Ss 3420.6

RRT -.8975 RRF -.9178 flTF .9961 CRT -.0732 CRS .9192 CST -.9945

STAB 8854.0 R23 .0394 R13 -.9968 LSA 4628.8 MSA 527.6 SSA 14.6

$61 8823.8 SG2 733.3 THA 170.04 EL1 3120.5 EL| 515.8 ALF 161.25

FLIGHT T|NE 362.00 ARRIVAL DATE SEP 29 1965

DISTANCE 825.77T EARTH TO MARS

LOt. 8.83 VL 32.485 GAb -8.45 An. 88.81HCA 259.59 SMA 184.93 ECC .23897 INC 1.|872 vl 29.762

LOft 288.42 VP 22.362 GAP -9.26 AZP 90.2| TAL 513.57 TAP 218.$6 RCA 140.74 Also 229.13 V2 25.208

GILD 7.65 ZAL 150.12 ZAP 63.78 ET8 185.47 ZA( 95.49 ET[ 178.14 ZAC 69.85 ETC 259.71 CbP 63.52

OLA 15.03 RAIL. 184.44 RAO 6868.0 VEL 12.072 PTH 2.16 VHP 3.449 DPA 19.73 RAp 157.66 ECC 1.4009

L-| TIM( |NJ LAT |NJ _ |NJ AT ASC |NJ AZMTH |NJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

2748.86 -27.68 76.11 54.89 84.66 20 19 §9 2149.0 -27.02 69.57

4418.21 7.05 184.27 27.81 62.51 12 48 18 3819.2 3.$2 177.58

2480.57 -_.34 58.73 34.54 95.97 2| 44 40 1860.4 -28.21 48.12

4183.08 8.28 188.25 28.95 61.17 15 57 53 $583.1 4.37 159.64

2188.95 -32.98 55.62 55.68 99.58 25 6 35 1589.9 -31.31 26.79

4028.28 tl.43 152.48 25.09 57.56 14 44 59 3426.3 7.07 146.08

M|O-COUR_[ EXECUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

SGT 8888.2 $GR 1848.5 SG5 2478.5 ST 5082.3 SR 1103.1 SS 3367.0

RflT -.8925 RRI r -.9150 RTF .9982 CRT -.8716 CR$ .9177 CST -.9946

SGa 9157.0 225 .0405 R15 -.9968 LSA 4666.2 MSA $29.7 SSA 14.4

$61 9108.3 SG2 755.4 THA 170.66 EL1 5232.9 EL2 515.5 ALF 162.21

LAUNCH DATE OCT t 1864

HELIOCENTRIC CONIC

RL 149.71 LAL -.00

RP EfT.S2 LAP -1.20

RC 280.867 ;L 7.85

PLANETOCENTRIC CONIC

CS 24.781 VHL 4.976

LNCH AZMTH LNCH YINE

90.00 19 35 56

90.00 11 35 41

100.00 21 S 24

100.00 12 48 S4

110.00 2:2 St 48

110.00 13 $8 1

LOL

LOP 288.56 qP 22.409 GAP -9.50 AZP 90.20 TAL 513.22 TAP 213.95 RCA 140.58 APO 229.33 V2 25.248

GP 7.89 ZAL 150.41 ZAP 82.25 [TS 185.88 ZAE 93.71 ETE 178.44 ZAC 89.64 [TC 259.78 CLP 61.97

DLA 14.99 RAL 184.79 RAG 6566.0 V(L 12.089 PTH 2.16 VHP 3.506 OpA 19.75 RAp 157.21 ECC 1.4075

L-| TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZHTH ZNJ TIME PO CST TIM INJ 2 LAT [HJ 2 LONC,

21751.61 -27.98 78.30 35.33 94.57 20 21 47 2151.6 -27.05 69.76

4424.65 7.23 184.58 28.21 62.55 1 =' 49 26 3824.7 3.49 177.89

2465.09 -29.56 $6.95 35.19 95.87 21 46 27 1863.1 -28.24 48.31

4188.41 8.45 166.55 27.55 6|.22 13 58 43 3588.4 4.55 159.94

21921.85 -53.01 55.84 54.6| 99.48 25 8 19 1592.8 -31.36 27.00

4051.42 11.82 152.74 25.85 57.62 14 46 15 $431.4 7.27 146.38

FLIGHT TIM( 364.00 ARR|¥AL DATE OCT 1 1965

DISTANCE 829.804 EARTH TO MARS

8.85 VL 32.487 GAL -8.54 AZL 86.79 HCA 260.73 SHA 184.96 ECC .23992 INC 1.2119 Vl 29.762

01FFERENT|AL C¢)RRECT|ONS N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.0072 TRA 8.1845 TC5-5.1588 BAU 1.7285 $GT 9275.0 SCAt 1605.4 SG5 2384.4 ST 5202.5 SR 1090.4 SS 3312.1

fl0£ .9178 RflA -.7490 RC5 .8185 FAU .59375 RRT -.8888 RRF -.9080 RTF .9965 CRT -.8701 CRS .9161 CST -.9947

FOE-7.4988 FRA18.7484 FC-IS.7888 6SP 31535 ST_ 9412.9 R23 .0411 R13 -.9968 LSA 4704.5 MSA 531.4 SSA 14.1

BOE 21.21070 BRA S.2297 BC5 3.21214 FSP 8488 $61 9584.5 SG2 755.3 THA 171.22 ELI 3343.6 EL2 514.8 ALF 163.09

LAUNCH DATE OCT 2 1984 FLIGHT TIRE 368.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC C._NIC DISTANCE 855.832 EARTH TO MARS

RL 148.71LAL -.00 LOL 8.85 VL 52.488 GAL -8.63 AZI. 66.76 HCA 261.88 SNA 184.98 ECC .24094 INC 1.2364 vl 29.762

RP 2117.217 LAP -1.221 LOP 2170.71 VlP 22.455 GAP -9.71 AZP 90.1T TAL 512.85 TAp 214.78 RCA 140.41 APO 229.55 V2 25.287

RC 2182.147 GL 7.94 DIP 7.55 ZAL 150.72 ZAP W).75 ET8 185.87 ZAE 91.98 ETE 178.72 ZAC 89.44 ETC 259.84 CLP 60.47

PLANETOCENTM|C CONIC

C3 25.180 VtGL 5.019 OLA 14.84 RAt. 165.18 RAID 8568.0 VI[L 12.108 PTH 2.17 VHP 5.586 OpA 19.75 RAP 156.81ECC 1.4146

LNCH AZMTH LNCH TIM( L-| TII4E |NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 19 57 49 2754.08 -27.29 78.48 55.99 94.48 20 25 45 2154.1 -27.08 69.93

90.00 11 38 40 4450.63 7.4t 184.92 28.82 82.59 12 50 51 5830.6 5.68 178.22

100.00 21 7 15 2485.86 -29.56 5T.12 35.85 95.7T 21 48 21 1865.7 -28.27 48.50

100.00 |2 49 SS 4184.27 8.84 188.88 28.18 81.27 15 59 SO 3894.S 4.74 160.216

110.00 22:83 $2 2195.87 -53.04 58.05 55.28 99.51 25 10 8 1595.7 -31.40 27.21

110.00 IS 40 T 4037.04 11.85 155.05 28.25 57.69 14 47 25 3457.0 7.48 146.65

DIFFERENTIAL C(_RRECTION8 MID-COURSI[ EXECUTI(_I ACCURACY ORBIT OETERMINATZON ACCURACY

TDE-21.1075 1RA 8.4588 TC3-5.2305 6AU 1.7812 SGT 9551.5 SGR 1565.5 863 2290.7 ST 3319.9 SR 1077.7 SS $255.7

RDE .6194 RSA -.7245 RC5 .7682 FAU .37928 RRT -.8810 RRF -.8028 RTF .9963 CRT -.8664 CRS .9146 CST -.9947

FOE-7.5858 FRA18.18t8 FC-13.0545 BSiP 52518 $68 8678.7 R23 .0420 R15 -.9988 LSA 4745.5 NSA 532.7 SSA 13.9

BOE 2.2:982 8RA 8.4792 6C5 5.2891FSP 8177 SGI 8650.9 $62 735.0 THA 171.74 ELI 3452.4 EL2 513.8 ALF 183.89
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 2 1964

HELIOCENTRIC CONIC

RL 149.71LAL -.DO

RP 216.91 LAP -1.25

RC 283.431GL 8.02

PLANETOCEMTRIC CONIC

C3 25.644 VHL 5.064

LNCN AZMTH LNCH TIME

90.00 19 38 49

90.00 11 37 36

100.00 21 9 12

100.00 12 50 54

110.00 22 35 24

110.00 13 41 12

FLIGHT TIME 368.00 ARRIVAL DATE OCT $ 1965

DISTANCE 837.862 EARTH TO MARS

LOt. 8.83 VL 32.490 GAL -8.72 AZL 88.74 HCA 263.03 SMA 185.01 ECC .24201 INC 1.2610 Vl 29.762

LOP 271.86 VP 22.502 GAp -9.93 AZp 90.15 TAL 312.47 TAp 215.50 RCA 140.24 APO 229.78 V2 25.327

GP 7.41 ZAL 151,04 ZAp 59.30 ETS 184.05 ZAE 90.28 ETE 178.98 ZAC 89.25 ETC 259.89 CLP 59.01

DLA 14.89 RAL 165.52 RAD 6568.0 VEL 12.125 PTH 2.17 VHp

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2756,41 m28t00 78.65 56.67 94.39 20 25 46

4437.13 7.62 185.29 29.45 62.64 12 51 34

2468,14 °29.40 57.31 36.53 95.68 21 50 21

4200.62 8.85 167.24 28.79 61.33 14 0 55

2198,42 -33.07 36.26 35.97 99.19 23 12 3

4043.11 12.05 153.38 26.88 57.77 14 48 35

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

70E-2.2092 TRA 6.6940 TC3-5.2926 8AU 1.8329 $GT 9818.2 9GR 1526.5 SG3 2197.9

RDE .9158 RRA -.7003 RC3 .7547 FAU .36479 RRT -.8749 RRF -.8974 RTF .9963

FOE-7.1588 FRA17.6293 FC-12.3152 BSP 33268 SG8 9936.2 R2] .0430 RI] -.9968

80E 2.3915 8RA 8.7306 BC3 5.3461FSP 7871 SGI 9909.1 SG2 7]2.5 THA 172.21

LAUNCH DATE OCT 2 1964 FLIGHT TIME 370.00

HELIOCENTRIC CONIC DISTANCE 841.892

RL 149.71 LAL -.00 LOL 8.83 VL 32.492 GAL -8.82 AZL 88.71HCA 264.18 SMA 185.04 ECC .24314

RP 216.57 LAp -1.28 LOP 273.01VP 22.548 GAp -10.14 AZP 90.13 TAL 312.07 TAp 216.25 RCA 140.05

RC 284.679 GL 8.10 GP 7.27 ZAL 151.37 ZAP 57.89 ET8 184.22 ZAE 88.62 ETE 179.23 ZAC 89.07

PLANETOCENTRIC CONIC

C3 26.126 VHL 5.111DLA 14.82 RAL 165.90 RAO 6568.1VEL 12.145 PTH 2.18 VHp ].695 DpA 19.70

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

90.00 19 41 56 2758.60 -28.01 78.81 37.37 94.31 20 27 55 2158.6

90.00 11 38 29 4444.14 7.84 185.69 30.10 62.70 12 52 33 3844.1

100.00 21 11 18 2470.49 -29.41 57.48 37.2] 95,59 21 52 27 1870.5

lOO.O0 12 51 50 4207.48 9.08 167.62 29.43 61.40 14 1 58 3607.5

110.00 22 37 22 2201.09 -]3.10 36.47 36.68 99.07 23 14 3 1601.1

110.00 13 42 14 4049.64 12.28 153.74 27.52 57.85 14 49 43 3449.6

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TDE-2.3107 TRA 6.9504 TC3-5.3439 BAU 1.8835 SG110074.8 8GR 1488.6 $G] 2106.1

ROE .9151RRA -.6772 RC3 .7237 YAU .35034 RRT -.8686 RRF -.8918 RTF .9963

F08-6.9873 FRA17.0755 FC-11.6091BSP ]4211 S6810184.Z R23 .0440 R13 -.9968

8DE 2.4853 BRA 6.9833 8C3 5.3927 FSP 7568 S6110157.8 $62 731.7 THA 172.65

3.629 DpA 19.74 RAp 156.45 ECC 1.4220

PO CST TIM INJ 2 LAT INJ Z LONG

2156.4 -27.10 70.10

3837.1 3.89 178.59

1868.1 -28.30 48.67

3600.6 4.96 160.61

1598.4 -31.45 27.41

3443.1 7.71 146.97

ORBIT DETERMINATION ACCURACY

ST 3435.2 SR 1065.2 SS 3199.0

CRT -.8668 CRS .9132 CST -.9947

LSA 4783.8 MSA 533.7 8SA 15.7

EL1 3559.9 EL2 512.6 ALF 164.63

ARRIVAL DATE OCT 7 1965

EARTH TO MARS

INC 1.2855 vl 29.762

Apo 230.03 V2 25.365

ETC 259.94 CLP 57.60

RAp 156.14 ECC 1.4300

INJ 2 LAT INJ 2 LONG

-27.12 70.26

4.12 178.98

-28.33 48.84

5.19 160.99

-31.49 27.61

7.95 147.32

ORBIT DETERMINATION ACCURACY

ST 3547.0 8R 1052.7 Ss 3140.5

CRT -.8651CR8 .9118 CST -.9947

LSA 4823.6 HSA 534.5 88A 13.5

EL1 3664.5 EL2 $11.2 ALP 165.31

LAUNCH DATE OCT 2 1964 FLIGHT TIME 372.00

HELIOCENTRIC CONIC

RL 149,71 LAL -.DO

RP 216.22 LAP -1.31

RC 285.910 GL 8.17

PLANETOCENTRIC CONIC

C3 26.636 VHL 5.161

LNCN AZMTH LNCH TIME

90.00 19 44 10

90.00 11 39 19

100.00 21 15 27

I00.00 12 52 43

110.00 22 39 26

110.00 13 45 14

DISTANCE 845.923

LOL 8.65 VL 32.494 GAL -8.93 AZL 88.59 HCA 265.54 SMA

LOP 2?4.17 VP 22.594 GAP -10.55 AZP 90.11 TAL 311.65 TAp

GP 7.15 ZAL 151.70 ZAp 56.52 ETS 184.58 ZAE 87.00 ETE

ARRIVAL DATE OCT 9 1965

EARTH TO MARS

185.08 ECC .24434 INC 1.3099 vl 29.762

217.00 RCA 139.65 Apo 230.30 V2 25.404

179.47 ZAC 88.89 ETC 259.97 CLP 56.22

DLA 14.74 RAL 166.28 RAD 6568.1 VEL 12.166 PTH 2.18 VHp 3.764 OpA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

2760.65 -28.02 78.96 38.09 94.24 20 30 11

4451.68 8.07 186.11 50.77 62.77 12 53 31

2472.72 -29.43 57.64 57.95 95.50 21 54 39

4214.84 9.32 168.04 30.10 61.47 14 2 58

2203.70 -33.13 36.66 37.40 98.96 23 16 9

4056.63 12.54 154.12 28.18 57.94 14 50 50

DIFFERENTIAL CORRECTIONs MID-COURSE ExECuTION ACCuRACy

1DE-2.4149 TRA 7.2079 TC3-5.3855 BAU 1.9336 SGT10322.4 8GR 1452.2 863 2015.8

ROE .9147 RRA -.6548 RC3 .6957 FAU .33603 RRT -.8620 RRF -.886D RTF .996]

FDE-6.8179 FRA16.5274 FC-10.9215 8SP 35105 &G810424.0 R23 .0450 R15 -.9967

8OE 2.5823 BRA 7.2376 8C5 5.4299 FSP 7268 86110596.4 SG2 7]0.7 THA 173.05

LAU4NCH DATE OCT 2 1964 FLIGHT TIME 374.00

HELIOCENTRIC CONIC DISTANCE 849.953

RL 149.71 LAL -.00 L(X. 8.83 VL ]2.4966AL -9.03 AZL 88.67 HCA 266.50 SMA

RP 215.88 LAP -1.]3 LOP 275.]] VP 22.640 GAP -10.57 AN 90.08 TAL ]11.2] TAp

RC 267.127 GL 8.24 GP 6.99 ZAL 152.05 ZAP 55.19 ETS 184.54 ZAE 85.42 ETE

PLANETOCENTRIC CONIC

C3 27.177 VHL 5.213 DLA 14.65 RAL 166.67 RAD 6568.1VEL 12.188 PTH 2.19 VHp

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 46 30 2762.58 -28.0] 79.10 38.82 94.17 20 ]2 ]]

90.00 11 40 5 4459.7] 8.]2 186.57 31.45 62.84 12 54 25

lO0.OO 21 15 4] 2474.85 -29.44 57.80 38.69 95.42 21 56 58

100.00 12 53 33 4222.69 9.57 168.48 ]0.79 61.55 14 ] 56

110.00 22 41 34 2206.24 -33.15 ]6.86 38.14 98.84 25 18 20

110.00 1] 44 12 4064.07 12.80 154.5] 28.87 58.0] 14 51 56

DIFFERENTIAL C_RECTION$ MID-COURSE ExECuTION ACCURACY

TDE-2.5190 TRA 7.4675 TC]-5.4157 BAU 1.9824 $G710560.0 $GR 1416.9 SG] 1927.O

ROE .9145 RRA -.6]]] RC3 .6644 FAU .]2180 RRT -.855] RRF -.8800 RTF .996]

FDE-6.6454 FRA15.9872 FC-10.2512 BSP 56012 $6810654.7 R23 .0461 R13 -.9967

BDE 2.6799 BRA 7.4945 8C] 5.4565 FSP 6977 86110629.7 SG2 729.4 THA 17].42

19.66 RAp 155.87 ECC 1.4584

PO CST TIN INJ 2 LAT INJ 2 LONG

2160.6 -27.14 70.40

]851.7 4.36 179.40

1672.7 -28.]5 49.00

3614.8 5.43 161.40

1603.7 -31.54 27.80

]456.6 8.21 147.69

ORBIT DETERMINATION ACCURACY

ST 5657.4 8R 1040.5 5S 5082.0

CRT -.8655 CRS .9105 CST -.9947

LSA 4865.4 MSA 534.8 SSA 15.4

EL1 3768.3 EL2 509.4 ALP 165.94

ARRIVAL DATE OCT 11 1965

EARTH TO MARS

185.11ECC .24561 INC 1.3144 vl 29.762

217.7] RCA 119.65 Apo 2]0.58 V2 25.442

179.69 ZAC 88.73 ETC 260.00 CLP 54.89

3.8]6 DPA 19.60 RAp 155.65 ECC 1,4473

PO CST TIM INJ 2 LAT INJ 2 LONG

2162.6 -27.16 70.54

]859.7 4.61 179.86

1874.9 -28.38 49.16

3622.7 5.70 161.83

1606.2 -31.58 27.99

3464.1 8.49 148.09

ORBIT DETERMINATION ACCURACY

ST 3764.4 SR 1028.2 S$ ]022.0

CRT -.8617 CRS .9092 CST -.9947

LSA 4906.6 MSA 5]4.9 SSA 13.3

EL1 3869.2 EL2 507.5 ALF 166.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 2 1964 FLIGHT TIME 376.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 855.983 EARTH TO MARS

RL 149.71LAL -.00 LOL 8.83 VL 32.498 GAL -9.15 AZL 88.64 HCA ?67.67 SMA 185.15 ECC .24694 INC 1.3588 vl 29.762

RF _15_4 LAp -t.]6 L_p 27E.50 VP 22.68K GAp -10.78 AZP 90.06 TAL 310.78 TAp 218,45 RCA 139.45 APO 230.87 V? 25.480

RE 288.529 GL 8.31GP 6.86 ZAL 152.41 ZAp 53.90 ETS 184.68 ZAE 83.87 ETE 179.91 ZAC 88.58 ETC 260.03 CLP 53.59

PLANETOCENTRIC CONIC

C3 27.749 VHL 5.268 DLA 14.56 RAL 167.07 RAD 6568.1 VEL 12.212 pTH 2.19 VHp 5.9110pA 19.52 RAp 155.47 ECC 1.4567

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

90.00 19 48 57 2764.38 -28.04 79.23 39.58 94.10 20 35 1 2164.4 -27.18 70.67

90.00 11 40 48 4468.30 8.59 187.06 32.16 62.91 12 55 17 3868.3 4.89 180.34

100.00 21 18 6 2476.88 -29.45 57.95 39.44 95.34 21 59 23 1876.9 -28.40 49.30

100.00 12 54 21 4251.03 9.84 168.95 51.49 61.65 14 4 52 3651.0 5.98 162.30

110.00 22 43 48 2208.72 -33.18 37.05 38.90 98.74 25 20 57 1608.7 -31.62 28.17

110.00 15 45 8 4071.96 13.09 154.96 29.57 58.14 14 53 0 3472.0 8.78 148.51

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.6260 TRA 7.7284 TC3-5.4381BAU 2.0312 88710789.3 S_ 1383.? SG] 1840.2 ST 3869.9 SR 1016.4 SS 2962.3

RDE .9148 RRA -.6126 RE3 .6363 FAU .30792 RRT -.8484 RRF -.8740 RTF .9962 CRT -.8602 CRS .9080 CST -.9947

60E-6.4787 FRA15.4531 FC3-9.6068 BSP 56864 88,810877.6 R23 .0472 R13 -.9966 LSA 4949.6 MSA 534.6 SSA 13.1

60E 2.7808 8RA 7.7526 8C3 5_4752 FSP 6687 98110853.2 8G2 727.9 THA 173.76 ELI ]969.1 EL2 505.4 ALF 167.06

LAUNCH DATE OCT 2 1964 FLIGHT Title 378.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC O18TANCE 858.011 EARTH

RL 148.71 LAL -.OO LOt.. 8.83 VL 32.501 GAL -9.26 AZL 88.62 HCA 2Q8.84 SMA 185.19 ECC .24834 INC

RP 215.21 LAP -1.38 LOP 277.67 vP 22.731 GAP -10.99 AZP 90.03 TAL 310.32 TAP 219.16 RCA 139.20 Apo

RC 289.518 GL 8.36 GP 6.73 ZAL 152.78 ZAp 52.84 ETS 184.82 ZAE 82.37 ETE 180.11 ZAC 88.44 ETC

PLANETOCENTRIC CONIC

C3 28.355 VHL 5.]25 DLA 14.45 RAL 167.47 RAO 6568.1VEL 12.236 PTH _._0 VHP 5.988 DpA 19.45 RAp

LNCN AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

go.o0 19 51 30 2766.08 -28.05 79.35 40.35 94.04 20 57 56

90.00 11 41 29 4477.37 8.87 187.58 32.88 63.00 12 56 6

100.00 21 20 55 2478.81 -29.47 58.09 40.21 95.27 22 I 55

100.00 12 55 5 4259.86 10.15 169.45 32.21 61.72 14 5 45

110.00 22 46 7 2211.15 -35.21 37.23 39.68 98.63 23 22 58

110.00 13 48 2 4080.29 13.39 155.42 30.29 58.?5 14 54 2

DIFFERENTIAL CORRECT|ONS MIO-COURSE EXECUTIC_I ACCURACY

70E-2.7557 TRA 7.9919 TC3-5.4496 OAU 2.0787 $GT11008.9 $_ 1350.8 $G3 1755.2

ROE .9153 RR4 -.5929 RC3 .6090 FAU .29417 RRT -.8414 RRF -.8879 RTF .9961

6DE-6.3065 FRA14.9284 FC3-8.9818 BSP 37707 SG811091.5 R23 .0483 R13 -.9965

8DE 2.8829 8RA 8.0139 8C3 5.4855 FSP 6404 $8111067.7 SG? 726.? THA 174.08

TO MARS

1.3833 Vl 29.762

251.18 V2 25.517

260.04 CLP 52.34

155.53 ECC 1.4666

PO CST TIM INJ 2 LAT ZNJ 2 LONG

2166.1 -27.19 70.79

5877.4 5.18 180.85

1878.8 -28.42 49.44

3639.9 6.27 162.79

1611.1 -51.66 28.55

3480.3 9.09 148.96

ORBIT DETERMINATION ACCURACY

ST 5972.4 SR 1004.7 88 2901.5

CRT -.8586 CR8 .9070 C$T -.9946

LSA 4992.3 MSA 534.1 SSA 15.0

EL1 4066.5 EL2 503.1 ALF 167.55

LAUNCH DATE OCT 2 1964 FLIGHT TIME 380.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CONIC DISTANCE 862.058 EARTH TO MARS

RL 1A9.71 LAL -.00 LOL 8.85 VL 52.505 GAL -9.59 AZL 88.59 HCA 270.01 SMA 185.24 ECC .24981 INC 1.4079 vl 29.762

RP 214,88 LAp -1,41 LOP 278.84 VP 22.776 GAP -11.?0 AZP 90.00 TAL 309.85 TAp 219.86 RCA 138.96 APO 251.51 V2 25.554

RE 290.691GL 8,41GP 6.61 ZAL 155.16 ZAp 51.43 ETS 184.95 ZAE 80.89 ETE 180.29 ZAC 88.51ETC 260.05 CLP 51.12

PLANETOCENTRIC CONIC

C3 28.995 VHL 5.585 OLA 14.54 RAL 167.88 RAD 6568.2 VEL 12.265 pTH 2.21VHp 4.069 DpA 19.55 RAp 155.24 ECC 1.4772

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 54 9 2787.67 -28.06 79.47 41.13 93.99 20 40 17 2167.7 -27.21 70.90

90.00 11 42 6 4486.94 9.16 188.13 53.63 63.09 12 56 53 3886.9 5.48 181.39

100.00 21 25 9 2480.66 -29.48 58.?3 41.00 95.20 22 4 30 1880.7 -28.45 49.58

100.00 12 55 47 4249.17 10.43 169.98 32.96 61.83 14 6 36 5649.2 6.58 163.31

110.00 22 48 51 2213.53 -55.23 57.41 40.47 98.52 ?3 ?5 25 1615.5 -51.70 28.52

110.00 15 46 54 4089.08 13.70 155.91 31.03 58.37 14 55 5 3489.1 9.42 149.45

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE-2.8442 TRA 8.2580 TC5-3.4551 8AU 2.1259 98711220.8 8GR 1319.9 $83 1672.5 ST 4073.4 8R 995.3 9S 2840.9

ROE .9165 RRA -.5741RC3 .5829 FAU .28077 RRT -.8342 RRF -.8617 RTF .9960 CRT -.8572 CRS .9060 CST -.9946

FDE-6.1402 FRA14.4121 FC5-8.3852 BSP 38512 88811298.0 R23 .0495 R13 -.9964 LSA 5056.5 MSA 533.2 9SA 12.9

BOE 2.9882 BRA 8.2779 BC3 5.4842 FSP 6125 88111274.7 SG2 7?4.3 THA 174.37 EL1 4162.8 EL2 500.5 ALF 168.02

LA_NCH DATE OCT 2 1984

NELIOCENTRIC CONIC

RL 149.71LAL -.00 LOt. 8.83 VL

RP 214.58 LAp -1.43 LOP 280.02 VP 22.821 GAP -11.42 AZP

RE 291.851GL 8.46 GP 6.48 ZAL 153.54 ZAP 50.25 ET8

PLANETOCENTRIC CONIC

C5 29.673 VHL 5.447 OLA 14.22 RAL 168.30 RAD 6568.? VEL

FLIGHT TIME 382.00 ARRIVAL DATE OCT 19 1965

DISTANCE 8.86.062 EARTH TO MARS

3?.306 GAL -9.3? A ZL 88.§7 HCA 271.18 SMA 185.78 ECC .25156 INC 1.4525 V1 29.762

89.97 TAL 309.36 TAp 2?0.34 RCA 138.71 APO 231.85 V2 25.590

183.08 zAE 79.46 [TE 180.47 ZAC 88.18 ETC 260.05 CLP 49.94

12.290 PTH 2.21 VHP 4.152 DpA 19.22 RAp 155.19 ECC 1.4885

PO CST TIM INJ 2 LAX INJ 2 LONG

2169.2 -27.22 71.01

3897.0 5.80 181.95

1882.4 -28.47 49.70

3659.0 6.90 163.85

1615.9 -31.73 28.69

3498.3 9.76 149.93

ORBIT DETERMINATION ACCURACY

8T 4172.1 8R 982.2 88 2779.7

CRT -.8559 CRS .9052 CST -.9945

LSA 5080.8 MSA 532.0 SSA 12.8

EL1 4237.1 EL2 497.8 ALF 168.45

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC |NJ AZMTH INJ TIME

90.00 19 58 53 2769.18 -28.07 79.58 41.94 93.93 20 43 4

90.00 11 42 40 4497.02 9.47 188.71 34.39 63_19 12 57 37

100.00 21 25 49 2482.43 -29.49 58.36 41.81 95.13 22 7 12

100.00 12 36 27 4238.98 10.74 170.54 33.72 61.94 14 7 26

110.00 22 31 1 2213.87 -33.23 37.59 41.29 98.42 23 27 36

110.00 18 47 45 4098.30 14.03 136.42 31.79 58.30 14 58 3

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70E-2.9584 TRA 8.5273 TC3-3.448| BAU 2.1723 88711424.1 8GR 1290.4 883 1592.1

ROE .9176 RRA -.5562 RC3 .3577 FAU .26763 RRT -.8271RRF -.853§ RTF .9939

FOE-5.9741 FRA13.9062 FC3-7.8089 BSP 39309 S8811496.8 R23 .0507 R13 -.9962

BOE 3.0955 8RA 8.5454 BC3 3.4766 FSP 3834 98111474.1 SG? 722.1 THA 174.64

38



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH OATE OCT 2 1964 FLIGHT TIME 384.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC

RL 149.71 LAL -.00

RP 214.24 LAp -1.46

RC 292.998 GL 8.50

PLANETOCENTR[C CONIC

C3 30.390 VHL 5.513

LNCH AZMTH LNCH TIME

90.00 19 59 46

90.00 11 43 12

100.00 21 28 35

100.00 12 57 4

110.00 22 _3 35

110.00 13 48 33

DIFFERENTIAL CORRECTIONS

TDE-3.0709 TRA 8.8000 TC3-5.4351 8AU 2.2188

ROE .9193 RRA -.5394 RC3 .5337 FAu .25487

FOE-5.8105 FRAI3.4100 FC3-7.2607 8$P 40070

802 3.2055 BRA 8.8165 8C3 5.4612 FSP 5590

DISTANCE 870.083 EARTH TO MARS

LOL 8.83 VL 32.509 GAL -9.85 AZL 88.54 HCA 272.36 SNA 185.33 ECC .25298 INC 1.4573 VI 29.762

LOP 281.20 VP 22.886 GAp -11.63 AZP 89.94 TAL 308,85 TAp 221.21RCA 138.45 APO 232.22 V2 25.626

GP 6.36 ZAL 153.94 Zkp 49.11ETS 185.19 ZAE 78.05 ETE 180.64 ZAC 88.07 ETC 260.04 CLp 48.80

DLA 14.09 RAL 168.72 RAD 6568.2 VEL 12.319 PTH 2.22 VHp 4.238 DpA 19.09 RAp 135.18 ECC 1.5001

L-I TIME INJ LAT INJ LONG INJ RT AID INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2770.56 -28.07 79.68 42.76 93.88 20 45 56 2170.6 -27.24 71.11

4507.58 9.80 189.31 35.17 63.30 12 58 19 3907.6 6.14 182.55

2484.12 -29.50 58.48 42.63 95.07 22 9 59 1884.1 -28.48 49.83

4269.25 11.07 171.12 34.50 62.05 14 8 13 3669.3 7.25 164.42

2218.17 -33.28 37.77 42.12 98.32 23 30 33 1618.2 -31.77 28.86

4107.97 14.37 158.96 32.58 58.65 14 57 1 3508.0 10.12 150.45

RIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT11619.7 8GR 1262.3 $63 1514.0 ST 4268.8 SR 971.3 $S 2718.4

RRT -.8199 RRF -.8494 RTF .9958 CRT -.8546 CRS .9045 CST -.9944

$6811688.1 R23 .0520 R13 -.9961 LSA 5125.8 MSA 530.5 SSA 12.8

S6111885.9 862 719.7 THA 174.89 ELI 4349.8 EL2 494.9 ALF 168.85

LAUNCH DATE OCT 2 1964 FLIGHT TIRE 386.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC DISTANCE 874.100 EARTH TO MARS

RL 149.71 LAL -.00 LOL 8.83 VL 32.512 GAL -9.79 AZL 88.52 HCA 273.55 SMA 185.38 ECC .25488 INC 1.4821 vl 29.762

RP 213.93 LAp -1.48 LOP 282.38 VP 22.910 GAP -11.85 AZP 89.91 TAL 308.33 TAp 221.87 RCA 138.17 APO 232.59 V2 25.662

RC 294.131GL 8.34 GP 6.24 ZAL 154.35 ZAP 48.00 ET9 185.30 ZAE 76.68 ETE 180.80 ZAC 87.97 ETC 260.03 CLP 47.69

PLANETOCENTR1C CONIC

C3 31.147 VHL §.581DLA 13.95 RAL 189.15 RAD 6568.2 VEL 12.350 PTH 2.23 VHP 4.327 DPA 18.96 RAP 155.21ECC 1.5126

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZNTH INJ TIME PG CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 20 2 43 2771.88 -28.08 79.77 43.60 93.83 20 48 55 2171.9 -27.25 71.21

90.00 11 43 40 4518.63 10113 189.95 35.97 63.42 12 58 59 3918.6 6.48 183.17

100.00 21 31 26 2485.75 -29.51 58.60 43.48 95.00 22 12 52 1885.8 -28.50 49.94

100.00 12 57 38 4279.99 11.41 171.74 35.31 62.18 14 8 58 3680.0 7.60 165.02

110.00 22 56 14 2220.44 -33,30 37.94 42.96 98.22 23 33 14 1620.4 -31.80 29.03

110.00 13 49 20 4118.07 14.73 157.53 33.38 58.80 14 57 58 3518.1 10.49 150.99

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.1884 TRA 9.0761 TC3-5.4149 BAU 2.2649 $GTl1807.7 SGR 1235.8 $G3 1438.3 ST 4363.9 SR 960.7 S$ 2657.1

ROE .9215 RRA -.5234 RC3 .5107 FAU .24248 RRT -.8128 RRF -.8433 RTF .9956 CRT -.8535 CRS .9040 CST -.9943

FOE-5.6498 FRAlZ.�ZL_) FC3-6.7396 B_P 40805 $6811872.2 R23 .0533 R13 -.9959 LSA 5171.7 NSA 528.8 SSA 12.7

BOE 3.3189 8RA 9.0912 BC3 5.4390 FSP 5331 S6111850.5 $62 717.1THA 175.12 EL1 4441.2 ELI 491.8 ALF 169.22

LAUNCH OATS OCT 2 1964 FLIGHT TIME 388.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 149.71LAL -.00

RP 213.62 LAP -1.50

RC 295.251GL 8.57

PLANETOCENTRIC CONIC

C3 31.949 VHL 5.652

LNCH AZMTH LNCH TIME

90.00 20 5 45

90.00 11 44 6

100.00 21 34 23

100.00 12 58 10

110.00 22 58 57

110.00 13 50 5

DIFFERENT[ AL CORRECTIONS

TOE-3.3086 TRA 9.3564 TC3-5.3875 BAU 2.3106

ROE .9242 RRA -.5085 RC3 .4888 FAU .23041

F02-5.4913 FRAI2.4463 FC3-6.2434 8SP 41518

BDE 3.4353 ERA 9.3702 8C3 5.4096 FSP 5077

DISTANCE 878.113 EARTH TO MARS

LOL 8.83 VL 32.515 GAL -9.94 AZL 88.49 HCA 274.73 $NA 185.43 ECC .25646 INC 1.5071 Vl 29.762

LOP 283.57 VP 22.953 GAP -12.06 AZP 89.88 TAL 307.79 TAp 222.52 RCA 137.88 APO 232.99 V2 25.697

GP 6.13 ZAL 154.76 ZAP 46.93 ET$ 185.41 ZAE 75.34 ETE 180.96 ZAC 87.87 ETC 260.01CLP 46.62

DLA 13.80 RAL 169.59 RAO 6568.5 VEL 12.382 PTH 2.24 VHp 4.419 DpA 18.81 RAp 155.27 ECC 1.5258

L-I TIME INJ LAT INJ LONG INJ RT ASC %NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2773.13 -28.08 79.87 44.46 93.79 20 51 58 2173.1 -27.26 71.30

4530.17 10.48 190.62 36.80 63.55 12 59 36 3930.2 6.85 183.83

2487.32 -29.52 58.72 44.34 94.94 22 15 50 1887.3 -28.52 50.06

4291.20 11.77 172.38 36.13 62.32 14 9 41 3691.2 7.97 165.65

2222.69 -33.32 38.11 43.83 98.12 23 36 0 1622.7 -31.84 29.20

4128.60 15.10 158.12 34.20 58.96 14 58 53 3528.6 10.88 151.56

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT11888.3 $GR 1210.2 $63 1384.9 ST 4457.1 $R 950.4 SS 2595.7

RRT -.8058 RRF -.8374 RTF .9955 CRT -.8526 CRS .9037 CST -.9942

SG812049.2 R28 .0547 R13 -.9957 LSA 5218.1MSA 526.7 SSA 12.6

S6112028.0 862 714.3 THA 175.33 EL1 4531.0 EL2 488.6 ALF 169.57

LAUNCH DATE OCT 2 1964 FLIGHT TIRE 390.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CC_IC DISTANCE 882.121 EARTH TO MARS

RL 149.71 LAL -.00 LOL 8.85 VL $2.518 GAL -10.09 AZL 88.47 HCA 278.92 SMA 185.49 ECC .25833 INC 1.3322 Vt 29.762

RP 213.31 LAp -1.§2 LOP 284.78 VP 22.996 GAP -12.26 AZP 89.84 TAL 307.23 TAp 223.15 RCA 137.57 APO 233.41 V2 25.731

RC 296.356 GL 8.60 GP 6.02 ZAL 155.18 ZAP 45.89 ET$ 185.51 ZAE 74.04 ETE 181.10 ZAC 87.79 ETC 259.98 CLP 45.58

PLANETOCENTRIC CONIC

C3 32.797 VHL 5.727 DLA 13.64 RAL 170.03 RAD 6568.3 VEL 12.416 PTH 2.24 VHP 4.514 DpA 18.65 RAp 155.38 ECC 1.5398

LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST T1N XNJ 2 LAT INJ 2 LONG

90.00 20 8 53 2774.31 -28.09 79.95 45.34 93.74 20 55 8 2174.$ -27.27 71.38

90.00 11 44 29 4542.18 10.8§ 191._1 37.64 63.68 13 _ _2 3942.2 7.23 184.51

100.00 21 37 24 2488.84 -29.58 58.83 45.21 94.88 22 18 53 1888,8 -28.54 50.17

100.00 12 38 40 4302.88 12.15 173.05 36.97 62.47 14 10 22 3702.9 8.35 166.30

110.00 23 1 45 2224.92 -33.34 38.28 44.71 98.02 23 38 50 1624.9 -31.87 29.36

110.00 13 50 48 4139.57 15.49 158.74 $5.05 59.14 14 59 48 3539.6 11.28 152.16

DIFFERENT 1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACy

702-3.432§ TRA 9.6415 TC3-5.3542 BAU 2.$566 SGT1_182.7 8GR 1186.2 $63 1294.1 ST 4349.1SR 940.3 88 2534.5

ROE .9273 RRA -.4946 RC3 .4679 FAU .21873 RRT -.7989 RRF -.8317 RTF .9953 CRT -.8518 CRS .9035 CST -.9941

FOE-5.3357 FRAIl.g795 FC3-5.7739 BSP 42195 SG812220.4 R23 .0562 R13 -.9955 LSA 5265.6 MSA 524.4 8SA 12.5

BDE 3.5556 BRA 9.6541BC3 5.3746 FSP 4831 $6112199.7 862 711.3 THA 175.53 ELl 4619.9 EL2 485.1 ALF 169.90

39



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 2 1984 FLIGHT TIME 592.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 866.122 EARTH TO MARS

RL 149.71 LAL -.00 LOt. 8.83 VL 32.522 GAL -10.24 AZL 88.44 HCA 277.11 SNA 185.55 ECC .26029 INC 1.5575 vl 29.762

RP 213.01 LAP -1.55 LOP 285.95 Vp 23_039 GAp -17:50 AZP 89=61TAL 306,66 TAp 223,77 RCA 137.25 Apo 233.64 V2 25,765

RC 297.446 GL 6.62 GP 5.91 ZAL 155.61 ZAp 44.89 ETS 185.60 ZAE 72.76 ETE 181.24 ZAC 87.72 ETC 259.95 CLP 44.58

PLAN[Y(_ENTRIC CONIC

C3 35.694 VHL 5.805 DLA 13.48 RAL 170.48 RAO 8568.3 VEL 12.453 PTH 2.25 VHP 4,612 DPA 18.48 RAp 155.52 (CC 1.5545

LNCH AZHTH LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

90.00 20 12 6 2775.43 -28.09 80.03 46.23 93.70 20 58 22 2175.4 -27.28 71.46

90.00 11 44 50 4554.67 11.22 192.04 38.50 63.83 13 0 45 3954.7 7.62 185.22

100.00 21 40 31 2490.32 -29.54 58.94 46.11 94.83 22 22 1 1890.3 -28.§S 50.27

100.00 12 99 7 4315.01 12.52 173.75 37.84 62.63 14 11 2 3715.0 8.75 166.99

110.00 23 4 58 2227.13 -33.36 38.45 45.61 97.92 23 41 45 1627.1 -31.91 29.53

110.00 13 51 30 4150.96 15.88 159.36 35.91 59.33 15 0 40 3551.0 11.69 152.78

DIFFERENTIAL C(:]tRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-S.5598 TRA 9.9304 TC3-3.3152 BAU 2.4028 8G712329.8 SGR 1163.5 SG3 1225.7 ST 4639.5 SR 930.6 SS 2472.9

RDE .9309 RRA -.4816 RC3 .4460 FAU .20746 RRT -.7922 RRF -.8262 RTF .9951 CRT -.8512 CRS .9035 CST -.9940

FD(-5.1832 FRAIl.S215 FCS-5.3306 BSP 42828 86812384.6 R23 .0578 R13 -.9953 LSA 5313.6 HSA 521.8 SSA 12.5

BDE 3.6795 8RA 9.9421 BC3 5.3341 FSP 4589 8G112364.3 SG2 708.0 THA 175.71 EL1 4707.4 EL2 481.4 ALF 170.21

LAUNCH DATE OCT 2 1964 FLIGHT TIN( 394.00 ARRIVAL OATE OCT 31 1965

HELIOCENTRIC CONIC DISTANCE 890.116 EARTH TO MARS

RL 149.71 LAL -.00 L(X. 8.83 VL 32.525 GAL -10.41 AZL 88.42 HCA 278.31 SMA 185.61 ECC .26233 1NC 1.5830 V1 29.762

RP 212.72 LAp -1.57 LCP 287.15 VP 23.082 GAP -12.72 AZP 89.77 TAL 306.06 TAP 224.37 RCA 136.92 APO 234.30 V2 25.798

RC 298.526 GL 8.64 GP 5.81 ZAL 156.05 ZAP 43.91 ET9 185.69 ZAE 71.51 ETE 181.37 ZAC 87.65 ETC 259.91 CLP 43.60

PLANETOCENTRIC CONIC

C3 34.643 VHL 5.888 DLA 13.31 RAL 170.93 RAD 8568.4 VEL 12.491 PTH 2.26 VHP 4.713 DPA 18.30 RAp 155.69 ECC 1.5701

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 15 25 2776.49 -28.10 80,11 47.14 93.67 21 1 41 2176.5 -27.29 71.54

90.00 11 45 8 4567.62 11.61 192.79 39.39 63.99 13 1 16 3967.6 8.02 185.95

100.00 21 43 42 2481.75 -29.54 59.05 47.02 94.77 22 25 14 1891.8 -26.57 50.38

100.D0 12 59 32 4327.59 12.91 174.48 38.72 62.80 14 11 40 3727.6 9.16 167.69

110.00 23 7 34 2229.33 -33.38 38.62 46.52 97.82 23 44 44 1629.3 -31.94 29.69

110.00 13 52 9 4162.77 16.29 160.05 36.80 59.52 15 I 32 3562.8 12.12 153.42

DIFFERENTIAL CCRRECTION9 MIO-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-$.6908 TRA10.2247 TC3-5.2707 BAU 2.4491 SG712490.8 S_ 1142,0 963 1159.6 ST 4728.3 SR 921.1 SS 2411.4

RDE .9350 RRA -.4698 RC5 .4292 FAU .19656 RRT -.7858 RRI r -.8210 RTF .9948 CRT -.8507 CRS .9037 CST -.9938

FDE-5.0326 FRAIl.D735 FC3-4.9120 BSP 43433 9G812542.7 R23 .0594 R13 -.9951 LSA 5361.9 MSA 519.0 SSA 12.4

60( 3.8071 8RA10.2355 BC3 5.2881 FSP 4354 S6112522.9 662 704.5 THA 175.88 EL1 4793.4 EL2 477.6 ALF 170.49

LAUNCH DATE OCT 2 1964

HELIOCENTRIC CONIC

RL 149.71LAL -.DO

RP 212.49 LAp -1.59

RC 2g9.592 GL 6.65

PLANETOCENTRIC CONIC

CS 35.647 VHL 5.971

LNCH AZHTH LNCH TIME

gO.DO 20 18 48

go.o0 11 49 24

100,00 21 46 59

100.00 12 59 55

110.00 23 10 35

110.00 13 52 48

FLIGHT TIME 596.00 ARRIVAL DATE NOV 2 1965

DISTANCE 894.102

LOt. 8.83 VL 32.529 GAL -10.58 AZL 88.39 HCA

LOP 288.35 yp 23.123 GAP -12.95 AZP 89.73 TAL

GP 5.70 ZAL 156.50 ZAP 42.97 ETS 185.78 ZAE

EARTH TO MARS

279.51 SMA 185.67 ECC .26448 INC 1.6088 vl 2g.76Z

305.46 TAp 224.97 RCA 136.56 Apo 234.77 V2 25.831

70.50 ETE 161.50 ZAC 87.59 ETC 259.86 CLP 42.66

OLA 13.13 RAL 171.39 RAD 6566.4 VEL 12.531 pTH 2.27 VHP 4.817 DPA 18.11 RAp 155.90 ECC 1.5867

L-! TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2777._L2 -28.10 80.19 48.07 93.63 21 5 6 2177.5 -27.30 71.61

4581.02 12.01 193.57 40.29 64.16 13 1 45 3981.0 8.44 186.72

2493.16 -29.55 59.15 47.95 94.72 22 28 32 1893.2 -28.58 50.48

4340.62 13.31 175.24 39.63 62.99 14 12 16 3740.6 9.58 166.43

2231.54 -33.40 38.79 47.46 97.73 23 47 47 1631.5 -31.97 29.85

4175.00 16.71 160.75 37.71 59.74 15 2 23 3575.0 12.57 154.09

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT|ON ACCURACY

TDE-3.6261 TRA10.5243 TC3-3.2213 BAU 2.4960 86712845.5 SGR 1121.8 $63 1095.9 ST 4816.2 SR 911.9 SS 2350.1

ROE .9396 RRA -.4586 RC3 .4112 FAU .18603 RRT -.7798 RRF -.8161RTF .9945 CRT -.8504 CRS .9041CST -.9957

F08-4.8856 FRAlO.6342 FC3-4.5180 BSP 43990 S_12695.1 R23 .0612 R13 -.9948 LSA 5411.5 HSA 515.8 SSA 12.3

BD( $.9397 9RA10.5545 BC3 5.2375 FSP 4123 8G112675.8 SG2 700.8 THA 176.03 EL1 4878.9 EL2 473.6 ALF 170.76

LAUNCH DATE OCT 2 1964 FLIGHT TIN( 398.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 898.079

RL 149.71LAL -.00 LOL 8.83 VL 32.533 GAL -10.76 AZL 88.37 HCA 280.71 SMA

RP 212.15 LAP -1.61 LOP 289.55 VP 23.165 GAP -13.18 AZP 89.70 TAL 304.83 TAp

RC $00.645 GL 8.66 GP 5.60 ZAL 156.95 ZAp 42.05 ETS 185.86 Z_E 69.11 ETE

PLAN(TOCENTRIC CONIC

C3 36.710 VHL 6.059 OLA 12.94 RAL 171.05 RAO 6568.4 VEL 12.573 PTH 2.28 VHP

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT INJ LONG INJ RT ASC ZNJ AZ14TH INJ TIME

90.00 20 22 16 2778.51 -28.11 80.28 4_.02 93.59 21 8 35

90.00 11 45 58 4594.68 12.42 194.39 41.22 64.35 13 Z 13

100.00 21 50 19 2494.54 -29.56 59.25 48.90 94.66 22 31 54

100.00 13 O 16 4354.08 13.73 176.02 40.56 63.18 14 12 50

110.00 23 13 40 2233.74 -33.42 38.96 48.41 97.63 23 50 54

110.00 13 53 25 4187.65 17.14 161.48 38.64 59.96 15 3 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD[-3.9660 TRA10.8504 TC3-5.1671 OAU 2. 5433 SG712794.6 3GR 1102.6 8G3 1034.6

RDE .9447 RRA -.4487 RC3 .3942 FAU .17586 RRT -.7738 RRF -.8116 RTF .9943

FOE-4.7410 FRA10.2046 FC3-4.1473 aSP 44519 86812842.0 R23 .0631 R13 -.9945

DO( 4.0770 BRA10.8397 BC3 5.1821FSP 3900 $6112823.1 SG2 696.9 THA 176.17

EARTH TO MARS

185.73 ECC .26672 TNC 1.6348 vl 29.762

225.54 RCA 136.19 ApO 235.27 V2 25.863

181.62 ZAC 87.54 ETC 259.81 CLP 41.75

4.924 DpA 17.91 RAp 156.15 ECC 1.6042

PO CST TIM INJ 2 LAT IHJ Z LONG

2178.5 -27.31 71.68

3994.9 8.87 187.51

1894.5 -28.60 50.58

3754.1 10.02 169.19

1633.7 -32.01 30.02

3587.6 13.02 154.79

ORBIT DETERMINATION ACCURACY

ST 4903.0 SR 903.0 SS 2288.8

CRT -.8504 CRS .9047 CST -.9935

LSA 5461.8 MSA 512.5 SSA 12.3

EL1 4963.4 EL2 469.4 ALF 171.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 5 $96A FL|_HT TIME 240.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CO_tlC

RL 149.87 LAb -.DO

RP 240.19 LAp .73

RC 166.566 GL -14.86

PLANETOCENTRIC CONIC

C3 34.225 VHL 5,850

LNCH AZMTH LNCM TIME

90.00 21 36 24

90.00 8 12 32

100.00 22 SS 1

100.00 9 36 36

110.00 0 0 58

110.00 tO $1 4

DIFFERENTIAL CORRECTIONS

TOE 1.9119 TRA-4.4741 TC3 1.0064 BAU .5344

RDE .8314 RRA-I.2483 RC3 .592? FAU .15349

FOE-3.6238 FRA 7.3389 FC3-3.8828 BSP 17772

BOE 2.0848 8RA 4.6490 BC3 1.1680 FSP 2483

DISTANCE 591.742 EARTH TO MARS

LOt. 9.82 VL 33.102 GAL -9.34 AZL 92.63 HCA 196.16 SMA 195.84 ECC .28368 INC Z.6327 Vl 29.771

LOP 205.96 Vp 20.674 GAP 10.10 kZP 97.47 TAL 315.74 TAp 151.91RCA 140.28 Apo 251.40 V2 22.866

GP 14.21 ZAL 146.47 ZAP 151.51ET3 150.92 ZA( 159.90 ETE 44.94 ZAC 101.78 ETC 255.95 CLP 155.04

DLA -5.74 RAL 155.42 RAD 6568.3 VEL 12.474 PTH 2.26 VHP 6.114 OpA 13.75 RAp 187.53 ECC 1.5633

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2168.09 -18.41 38.56 24.33 111.90 22 12 32 1568.1 -15.28 31.28

5169.89 25.70 231.15 27.95 77.69 9 38 42 4569.9 23.75 223.02

1914,46 -19.62 19.38 23.81 113,02 23 26 55 1314.5 -16,33 12,13

4898.76 26.97 210.89 27.63 76.60 10 58 14 4298.8 24.86 202.72

1720.28 -22.93 3.07 22.23 116.16 0 29 38 1120.3 -19.13 355.89

4665.70 30.36 1g2.15 26.59 73.53 12 6 50 4065.7 27.83 186.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4929.2 3C_ 1629.0 863 798.5 ST 2291.9 SR 894.0 69 2197.8

RRT .9857 RRF -.9908 RTF -.9619 CRT .9821CRS .9924 CS1 .9977

SG8 5190.5 RZ3 -.2144 R13 -.9875 LSA 3294.3 MSA 172.0 SSA 21.7

861 5174.8 SG2 403.0 THA 17.81 EL1 2435.1 ELI 157.2 ALF 21.05

LAUNCH DATE OCT 3 1964 FLIGHT T|ME 242.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 239.88 LAP .70

RC 168.837 GL -13.73

PLAN[TOC(NTRIC CONIC

C3 33.103 VHL 5,733

LNCH AZMTH LNCH TIN(

90.00 21 28 42

90.00 8 22 0

1OO.OO 22 47 32

100.00 9 45 31

110.00 23 51 9

110.00 10 58 44

DIFFERENTIAL CCRRECTION9

TOE 1.8768 TRA-4.4161 TC3 1.0422 BAU .53|7

ROE .8074 RRA-I.2039 RC3 .3976 FAU .13902

FD(-3.6788 FRA 7.6310 FC)-4.1588 BSP 17865

BOE 2.0429 BRA 4.3772 BC3 1.2014 FSP 2630

DISTANCE 593,228 EARTH TO MARS

LOt. 9.82 VL 33.072 GAL -9.23 AZL 92.40 HCA 197.10 SMA 195.25 ECC .28080 INC 2.3972 vl 29.771

LOP 206.90 VP 20.659 GAp 9.64 AZP 87.71 TAL 315.9t TAp 153.0t RCA 140.43 APO 230.08 V2 22.897

GP 13.76 ZAL 146.71 ZAP 151.12 ITS 152.35 ZAE 160.51 ETE 45.24 ZAC 101.40 ETC 255.95 CLP 154.36

OLA -4.61 RAL 155.64 RAG 6568o3 ¥(L 12,429 PTH 2,25 VHP 3,974 OPA 13.24 RAp 187.57 ECC 1.5448

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2195.30 -19.10 40.28 24.22 111.31 22 5 17 1595.3 -16.03 32.93

$1_5.86 25.03 228.10 27.09 76.31 9 47 26 4525.9 22.90 220.08

1939.88 -20.29 20.98 23.72 112.44 23 20 12 1339.9 -17.07 13.66

4956.51 26.27 207.94 26.74 75.20 11 6 27 4256.5 23.98 199.89

1741.78 -23.47 4.41 22.19 113.60 24 20 11 1141.8 -19.83 SS7.tS

4627.38 29.61 189.44 25.63 72.09 12 15 51 4027.4 26.88 181.32

M[D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4939.3 _ 1602.0 SG3 839.7 ST 2290.3 SR, 881.6 96 2230.6

RRT .9648 RRF -.9896 RTF -.9629 CRT .991| CRS .9907 CST .9982

SGB 5192.5 R25 -.2068 R13 -.9583 LSA 3511.9 MSA 169.Z SSA 23.3

86t 5177.0 8G2 401.7 THA 17.48 EL1 2448.9 EL2 139.4 ALF 20.78

LAUNCH DATE OCT 3 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 4 1965

HEL|OC(MTRIC CONIC

RL 149.67 LAL -.00

Re 236.58 LAp .68

RC 171.t74 GL -12.68

PLANE;OCENTRIC CONIC

C3 32.079 VHL 5.664

LNCH AZMTM LMCH TIME

90.00 21 21 37

90.00 8 30 39

100.00 22 41 17

100.00 9 53 39

110.00 23 45 43

110.00 11 S 43

DIFFERENTIAL CORRECTIONS

TOE 1.8473 TRA-4,351_ TC5 t.0835 BAU .5324

ROE .7992 RRA-t.1635 RC5 .6039 FAU .1GSZS

FOE-3.7498 FRA 7.9182 FC3-4.4599 8SP 17916

80( 2.0089 8RA 4.5044 5C5 1.2414 F_ 2760

DISTANCE 599.T34 EARTH TO MARS

LOL 9.82 VL 33.042 GAL -9.13 AZL 92.18 HCA 198.04 SMA 194.70 ECC .27803 INC 2.1842 vl 29.771

LOP 207.84 VP 20.646 GAP 9.19 AZP 97.92 TAL 316.08 TAp 154.12 RCA 140.56 APO Z48.83 V2 22.926

GP 13.37 ZAL 146.89 ZAP 150.61 ETS 153.69 ZAE 161.12 ETE 45.76 ZAC 101.07 ETC 233.93 CLP 153.65

OLA -3.36 RAL 155.83 RAD 6568.3 VEL 12.398 PTH 2.24 VHp 5.840 DpA 12.79 RAp 187.61 ECC 1.5279

L-I TIME INJ LAT INJ LONG IHJ RT ASC [NJ AZI4TH INJ TIME FO CST TIM |NJ 2 LAT INJ 2 LONG

2220.10 -19.70 41.83 24.12 110.76 21 58 37 1620.1 -16.70 34.44

5085.23 24.34 225.32 26.31 75.07 9 55 24 4495.2 22.06 217.39

1963.08 -20.88 22.44 23.65 111.99 23 14 0 1363.1 -17.73 15.07

4917.49 25.56 205.26 25.94 73.96 11 13 57 4217.5 23.12 197.31

1751.40 -24.04 5.65 22.14 115.07 24 15 4 1161.4 -20.46 558.33

4591.94 28.85 186.96 24.76 70.81 12 22 15 3991.9 25.96 178.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4944,9 8GR 1580,9 SG3 882.5 ST 2290.1 SR 873.5 SS 2268.1

RRT .9640 RRF -.9885 RTF -.9640 CRT .9805 CRS .9890 CST .9986

SG8 5191.5 R25 -.1993 R13 -.9691 LSA 3335.1 MSA 167.7 SSA 25.1

8G1 5175.9 SG2 401.7 THA 17.24 EL1 2445.7 EL2 161.7 ALF 20.59

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 246.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC DISTANCE 602.258 EARTH TO MARS

RL 149.67 LAL -.00 LOt, 9.82 VL 33.014 GAL -9.02 AZL 91.99 HCA 198.98 SMA 194.16 ECC .27536 [NC 1.9919 vl 29.771

RP 239.26 LAP .65 LOP 206.79 VP 20,636 GAP 8.74 AZP 88.12 TAL 316.25 TAp 155.23 RCA 140.70 APO 247.63 V2 22.959

RC 173.485 GL -11.72 GP 13.02 ZAL 147.01ZAp 150.17 ITS 154.93 ZAE 161.73 ETE 46.51ZAC 100.78 ETC 255.96 CLP 152.92

PLANETOCENTR|C CONIC

C3 31,139 VHL 5.580 OLA -2.59 RAL 156.00 RAD 8568.2 VEL 12.350 PTH 2.23 VHP 5.709 DPA 12.39 RAp 187.65 ECC 1.5125

LNCH AZMTH INCH TIM_ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 1S 2 2242.88 -20.24 43.28 24.02 110.23 21 52 25 1642.9 -17.31 35.84

90.00 8 38 35 5047.51 25.66 222.77 25.59 73.97 10 2 42 4447.5 21.23 214.93

100.00 22 35 10 1984.37 -21.42 23.80 23.54 111.37 23 8 15 1384.4 -18.32 16.37

100.00 10 1 8 4781,24 24.86 202,79 25.20 72,84 11 20 49 4181.2 22.27 194.95

110.00 23 40 39 1779.41 -24.55 6.80 22.10 1t4.57 24 10 18 1179.4 -21.03 359.42

110.00 11 12 9 4558.97 28.09 184.70 23.97 69.66 12 28 8 3959.0 25.06 176.83

DIFF(R(NTiAL CX_RRECTION$ MIO-CouR_ME EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE 1.8141 TRA-4.2898 TC3 1.1182 BAU .5311 SGT 4946.4 SGIR 1564.3 SG3 926.6 ST 2284.8 SR 867.0 SS 2303.7

ROE .7730 RRA-I.lZ95 RC3 .6138 FAU .17134 RRT .g631RRF -.9872 RTF -.9650 CRT .9792 CRS .9871 CST .9989

FOE-3.8170 FRA 8.2208 FC3-4.7836 BSlP 17882 $GB 5187.g R23 -.1919 R13 -.9699 LSA 3354.1 USA 167.7 SSA 26.5

80E 1.9719 8RA 4.4360 8C3 1.2756 FSP 2914 SG1 5172.2 SG2 402.8 THA 17.05 EL1 2458.2 EL2 164.7 ALF 20.48

41



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 19641

LAUNCH DATE OCT 3 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.O0

RP 238.95 LAF .62

RC 175.790 GL -10.82

PLANETOCENTRIC CONIC

CS 30.272 VHL 5.502

LNCH AZNTH LNCH TIME

90.O0 21 8 54

90.00 8 45 55

100.00 22 29 27

tO0.O0 10 8 2

110.00 23 35 54

110.00 11 18 5

DIFFERENTIAL CCRRECTI(_IS

TO( 1.7983 TRA-4.2O�g TC3 1.1734 8AU .5382

ROE .7622 RRA-l.0973 RC3 .6261 FAU .17837

F08-3.9047 FRA 8.5143 FC3-5.1012 BSP 17484

DOE 1.9531 BRA 6.3506 9C3 1.3300 FSP 3039

DISTANCE 605.802 EARTH TO MARS

LOL 9.82 VL 32.987 GAL -8.92 AZL 91.82 HCA 199.93 SNk 193.65 ECC .27278 INC 1.8161 vl 29.771

LOP 209.74 VP 20,628 GAp 8,30 A ZP 88.29 TAL 316.42 TAp 156.35 RCA 140.83 APO 246.48 V2 22.991

GP 12.71 ZAL 147.10 ZAP 149.61ET$ 156.08 ZAE 162.34 ETE 47,49 ZAC 100.52 ETC 255.96 CLp 152.16

OLA -1.68 RAL 156.15 RAO 6568.2 VEL 12.314 PTH 2.22 VNp 5.583 DpA 12.02 RAP 187.68 ECC 1.4982

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2263.92 -20.73 44.63 23.91 109.73 21 46 38 1663.9 -17.86 37.14

5012.28 22.98 220.41 24.92 72.98 10 9 27 4412.3 20.43 212.66

2004.05 -21.90 25.06 23.45 110.87 23 2 51 1404.1 -18.86 17.58

4747.38 24.16 200.52 24.51 71.84 11 27 9 4147.4 21.45 192.77

1796.05 -25.02 7.86 22.04 114.09 24 5 50 1196.0 -21,55 .43

4528.15 27.34 182.61 23.24 68.63 12 33 33 3928.1 24.19 174.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 4940.7 SGR 1552.9 903 972.6 ST 2289.0 SR 864.9 SS 2345.5

RRT .9632 RRF -.9859 RTF -.9667 _RT .9791CRS .9853 CST .9993

SG8 5t79,0 R23 -.1810 R13 -.9712 LSA 3385.4 MSA 165.5 SSA 27.8

SG1 5183.6 SG2 399.5 THA 16.95 EL1 2441.4 EL2 164.8 ALF 20.40

LAUNCH DATE OCT 3 1964 FLIGHT TIN( 250.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 238.63 LAP .59

RC 178.088 GL -9.98

PLANETOCENTRIC CO_llC

C3 29.471 VHL 5.429 DLA

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT

90.00 21 3 8 2283.49 -21.18

90.00 8 52 44 4979.26 22.30

100.00 22 24 5 2022.35 -22.34

100.00 10 14 27 4715.63 23.47

110.00 23 31 27 1811.52 -25.45

110.00 11 23 36 4499.23 28.61

DIFFERENTIAL CORRECTIONS

TO( 1.7595 TRA-4.1514 TC3 1.1963 DAU .5337

ROE .7§08 RRA-l.0724 RC3 .6354 FAU .18481

F08-3.9790 FRA 8.8368 FC3-3.4290 DSP 17637

8DE 1.9130 BRA 4,2877 BC3 1,3548 FSP 3209

DISTANCE 60g.380 EARTH TO MARS

LOL 9.82 VL 32.960 GAL -8.83 AZL 91.88 HCA 200.88 SNA 193.17 ECC .27031 INC 1.6356 vl 29.771

LOP 210.69 VP 20.622 GAP 7.86 AZP 88.45 TAL 316.58 TAP 157.46 RCA 140.95 APO 243.38 V2 23.024

GP 12.44 ZAL 147.16 ZAP 149.01 ET8 157.17 zA( 162.94 ETE 48.72 ZAC 100.29 ETC 255.96 CLp 151.38

-.84 RAt. 158.29 RAD 6588.2 VEL 12.282 PTH 2.21VHP 5.460 DPA 11.70 RAP 187.72 ECC 1.4850

INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

45.89 23.81 109.25 21 41 12 1683.5 -18.38 38.35

218.23 24.31 72.08 10 15 43 4379.3 19.64 210.56

26.24 23.36 t10.40 22 57 48 1422.4 -19.36 18.71

198.42 23.88 70.84 11 33 3 4115.6 20.65 190.75

8.86 21.99 113.64 24 1 38 1211.5 -22.03 1.38

180.88 22.58 67.70 12 38 35 3899.2 23.35 173.04

MID-COURSI[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 4933.3 SGR 1544.4 SG3 1020.1 ST 2275.6 SR 862.3 SS 2382.3

RRT .9618 RRF -.9846 RTF -.9671 CRT .9778 CRS .9833 CST .9994

SG8 5169.4 R23 -.t758 RI3 -.9716 LSA 3401.1MSA 169.5 SSA 26.8

SGI 3153.5 $02 404.8 THA 16.86 EL1 2427.6 ELI 169.5 ALF 20.43

LAUNCH DATE OCT 3 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC DISTANCE 612.936

RL 149.67 LAL -.00 LOL 9.82 VL 32.935 GAL -8.74 AZL 91.51HCA 201.83 SMA

RP 238.31 LAP .58 LOP 211.64 VP 20.619 GAP 7,43 AZP 88.60 TAL 316.74 TAP

RC 160.373 GL -9.20 GP 12.19 ZAL 147.18 ZAP 148.36 ETS 158.18 ZAE 183.54 ETE

PLANETOCENTRIC CONIC

C3 28.726 VNL 5.360 OLA -.04 RAL 136.40 RAO 6569.2 VEL 12.252 PTH 2.20 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 20 57 42 2301.76 -21.58

90.00 8 59 6 4948.17 21.64

I00.00 22 19 2 2039.43 -22.74

100.00 10 20 28 4685.73 22.79

110.00 23 27 14 1825.98 -25.84

110.00 11 28 43 4471.98 25.89

DIFFERENTIAL CORRECTIONs

TOE 1.7232 TRA-4.0892 TC3 1.2199 BAU .5302

ROE .¥417 RRA-I.05O7 RC3 .6463 FAU .19158

F0£-4.0593 FRA 9.1683 FC3-9.7737 SSP 17725

ODE 1.8761 BRA 4.2221 BC3 1.3803 FSP 3383

EARTH TO MARS

192.71ECC .26793 INC 1.5081 vl 29.771

158.57 RCA 141.07 APO 244.34 v2 23.056

50.20 ZAC 100.08 ETC 255.96 CLP 150.57

5.342 DpA 11.42 RAP 187.74 ECC 1.4728

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.08 23.72 108.79 21 36 4 1701.8 -18.82 39.50

216.19 23.74 71.27 lO 21 34 4348.2 18.88 208.60

27.35 23.28 109.94 22 53 1 1439.5 -19.82 I9.78

1g6.45 23.30 70.12 11 38 33 4085.7 19.67 188.87

9.80 21.93 113.20 23 57 40 1226.0 -22.47 2.26

178.89 21.96 66.86 12 43 17 3872.0 22.53 171.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4920.7 SGR 1539.6 SG3 1069.4 ST 2261.6 SR 861.8 SS 2420.7

RRT .9605 RRF -.9833 RTF -.9676 CRT .9766 CRS .9813 CST .9996

SG8 5155.9 R23 -.1702 RI3 -.9720 LSA 3418.5 MSA 173.8 SSA 29.5

SGI 5139.6 SG2 410.1 THA 16.84 EL1 2414.0 ELI 173.7 ALF 20.52

LAUNCH OATE OCT 3 1964 FLIGHT TIN( 254.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC DISTANCE 616.526

RL 149.67 LAL -.00 L04. 9.82 YL 32.911 GAL -8.65 AZL 91.37 HCA 202.79 SHA

RP 237.98 LAp .53 LOP 212.80 Vp 20.817 GAP 7.00 AZP 88.73 TAt. 316.89 TAP

RC 182.651GL -8.48 GP 11.97 ZAL 147.18 ZAP 147.67 ET8 159.13 ZkE 164.13 ETE

PLANETOC(NTRIC CONIC

C3 28.032 VHL 5.295 DLA .71RAL 156.31RAD 6968.1VEL 12.223 PTH 2.20 VHP

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 20 52 33 2318.97 -21.96

90.00 9 5 5 4918.77 20.96

100.00 22 i4 13 2055.52 -23.11

100.00 10 28 6 4657.46 22.12

110.00 23 23 14 1839.52 -26.20

110.00 11 33 35 4446.22 25.19

OIFFER(NTIAL CCmRECTI(sN8

TOE 1.6906 TItA-4.0212 TC3 1.2459 SAU .5282

ROE .7351 RRA-I.0318 Re3 .6590 FAU .19081

F0(-4.1486 FflA 9.5058 FC3-8.1399 OSP 17703

BDE 1.6435 BRA 4.1515 BC3 1.4094 FSP 3553

EARTH TO MARS

192.26 ECC .26564 INC 1.3719 Vl 29.771

t59.68 RCA 141.19 APO 243.34 V2 23.089

51.97 ZAC 99.89 ETC 255.96 CLP 149.74

5.226 DpA 11.17 RAP 187.75 ECC 1.4613

INJ LONG INJ RT kSC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

48.20 23.62 108.34 21 31 12 1719.0 -19.25 40.50

214.28 23.21 70.54 10 27 4 4318.8 18.14 206.76

28.40 23.19 109.51 22 48 29 1455.5 -20.24 20.78

194.62 22.78 69.37 11 43 43 4057.5 19.12 187.11

10.69 21.88 t12.79 23 53 53 1239.5 -22.88 3.10

t77.21 21.39 68.09 12 47 41 3846.2 21.74 169.76

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4901.8 SGR 1538.3 SG3 1120.7 ST 2247.9 SR 863.4 SS 2461.4

RRT .9§95 RRF -.9820 RTF -.9682 CRT .9756 CRS .9793 CST .9997

8G8 5137.5 R23 -.1842 R13 -.9725 LSA 3438.7 MSA 178.2 sSA 30.1

SG1 5120.7 8GZ 414.9 THA 16.87 ELI 2401.5 EL2 177.4 ALF 20.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAL -.DO

RP 237.65 LAP .50

RC 184.919 GL -7,77

PLANETOCENTRIC CONIC

C3 27.384 VHL 5.233

LNCH AZMTH LNCH TIME

90.00 20 47 39

90.00 9 10 44

100.00 22 9 39

100.00 10 31 24

110.00 23 19 25

110.00 11 38 8

FLIGHT TIME 256.00 ARRIVAL DATE JUN 16 1965

DISTANCE 620.133 EARTH TO MARS

LOL 9.82 VL 32.888 GAL -8.56 AZL 91.25 HCA 203.74 SMA 191.84 ECC .26344 INC 1.2439 Vl 29.771

LOP 213.56 vp 20.618 GAP 6.58 AZP 88.86 TAL 317.04 TAp 160.79 RCA 141.30 APO 242.38 V2 23.123

GP 11.78 ZAL 147.17 ZAF 148.93 ETS 16D.02 ZkE 164.72 ETE $4,05 ZAC 99,72 ETC 253.96 CLp 148.88

DLA 1.43 RAL 156.60 RAO $568.1 VEL 12.197 PTH 2.19 VHp 3.113 OpA 10.95 RAp 187.76 ECC 1.4507

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2333.19 -22.30 49.27 23.52 107.92 21 26 34 1735.2 -19.64 41.60

4890.91 20.34 212.49 22,72 $9.85 10 32 14 4290.9 17.41 205.04

2070.87 -23,45 29.40 23.11 109.09 22 44 10 1470.7 -20.63 21.74

4630.85 21.47 192.89 22.26 88.69 11 48 35 4030.7 18.39 189.46

1852.31 -26.53 11.34 21.82 112.39 23 50 17 1252.3 -23.26 3.90

4421.79 24.51 175.64 20.86 65.39 12 51 50 3821.8 20.98 168.27
DIFFERENTIAL CORRECTIONS

TOE 1.6971 TRA-3.9917 TC3 1.2690 8AU .5258

ROE .7298 RRA-l.0157 RC3 .8727 FAU .20627

FDE-4.2409 FRA 9.8952 FC3-6.5211 8SP 17668

90E 1,8107 BRA 4.0601 8C3 1.4363 FSP 3737

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 237.31 LAp .47

RC 187.176 GL -7.11

PLANETOCENTRZC CONIC

C3 26.779 VHL 5.175

LNCH AZMTH LNCH TIME

90.00 20 42 $8

90.00 9 16 4

100.00 22 5 t7

100.00 10 36 26

110.00 23 13 47

110.00 11 42 26

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4877.2 $GR 1540.0 SG3 1174.0 ST 2231.4 9R 866.2 SS 2902.5

RRT .9585 RRF -.9807 RTF -.9888 CRT .9747 CRS .9773 CST .9998

SG_ 5114.6 R23 -.1584 RI3 -.9731 LSA 3458.0 MSA 183.3 SSA 30.6

861 5097.3 SG2 420.1 THA 16.96 EL1 2386.8 EL2 181.1 ALF 20.85

FLIGHT TIME 258.00 ARRIVAL DATE JUN 18 1965

DISTANCE 623.757 EARTH TO MARS

LOt. 9.82 VL 32.668 GAL -8.48 AZL 91.13 HCA 204.70 SMA 191.44 ECC .26133 INC 1.1288 vl 29.771

LOP 214.52 VP 20.621 GAP 6.17 AZP 88.97 TAL 317.19 TAp 161.90 RCA 141.41 APO 241.47 V2 23.157

GP 11.60 ZAL 147.13 ZAP 146.16 ETS 160.86 ZAE 165.29 ETE 36.47 ZAC 99.57 ETC 253.97 _LP 147.99

DLA 2.10 flAL 156.68 RAO 6568.1 VEL 12.172 PTH 2.18 VHP 5.004 OpA 10.77 RAp 187.75

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT

2350.58 -22.62 50.28 23.43 107.50 21 22 9 1750.6 -20.01

4864.41 19.71 210.80 22.26 69.23 10 37 9 4264.4 16.71

2085.04 -23.77 30.35 23.02 108.69 22 40 2 1485.0 -20.99

4605.17 20.83 191,27 21.79 68.06 11 53 11 4005.2 17.67

1864.41 -28.84 12.34 21.76 112.01 23 46 31 1264.4 -23.62

4398.38 23.84 174.17 20.37 64.74 12 55 45 3798.6 20.24
DIFFERENTIAL C_RECTIONS

TDE 1.6251 TRA-3.8782 TC3 1.2914 BAU .5238

ROE .7263 RRA-I.D020 RC3 .6877 FAU .21412

FDE-4.3395 FRA10.2141 FC3-6.9224 9SP 17577

BDE 1.7800 8RA 4.00S6 8C3 1.4631FSP 3921

MID-CouRsE EXECUTION ACCURACY

SGT 4846.3 $GR 1544.6 $GS 1229.4

RRT .9576 RRF -.9794 RTF -.9693

SG,8 5086.5 R23 -.1525 R13 -.9736

$GI 5068.7 SG2 425.3 THA 17.10

ECC 1.4407

INJ Z LONG

42.$8

203.41

22.65

183.90

4.66

166.88

ORBIT DETERMINATION ACCURACY

ST 2213.8 SR 870.6 85 2543.3

CRT .9739 CRS .9753 CST .9998

LSA 3478.6 MSA 188.8 SSA 30.9

ELI 2371.6 EL2 184.5 ALF 21.09

LAUNCH DATE OCT 3 1954

LNCH AZNTH

90.00

90.00

100.00

100.00

110.00

110.00

HELIOCENTRIC CONIC

RL 149.$7 LAL -.DO LOL

RP 236.98 LAP o&4 LOP 215.48 VP 20.626 GAP 5.75 AZP 89.08 TAL 317.34 TAp 163.01RCA 141.51APO 240.$0 V2 23.191

RE 189.421GL -6.48 GP 11.49 ZAL 147.08 ZAP 145.35 ETS 161.66 ZAE 155.84 ETE 59.26 ZAC 99.43 ETC 295.97 CLP 147.07

PLANETOCENTRIC CONIC

C3 26.210 VHL 5.120 OLA 2.74 RAL 156.75 RkO 8568.1VEL 12.149 PTH 2.18 VHP 4.898 DpA 10.61 RAp 187.72 ECC 1.4314

LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

20 38 2g 2369.20 -22.92 51.25 23.34 107.11 21 17 54 1765.2 -20.36 43.52

9 21 9 4839.14 19.09 209.21 21.83 68.68 10 41 48 4239.1 16.03 201.87

22 1 6 2098.70 -24.06 31.26 22.94 108.29 22 36 5 1498.7 -21.34 23.52

10 41 12 4580.67 20.24 169.74 21.35 67.49 11 57 33 3980.9 16.98 182.43

23 12 17 1875.92 -27.13 13.11 21.70 111.64 23 43 33 1275.9 -23.95 5.39

11 46 31 4376.42 23.19 172.78 19.91 64.15 12 59 28 3776.4 19.52- 16§.$6

FLIGHT TIME 260.00 ARRIVAL DATE JUN 20 1865

DISTANCE 627.396 EARTH TO MARS

9.62 VL 32.845 GAL -8.4D AZL 91.02 HCA 205.67 SHA 191.06 ECC .25931 INC 1.0193 vl 29.771

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6088 TRA-3.7867 TC3 1.3351 8AU .5294 $GT 4907.4 $GR 1352.8 $63 1287.3 ST 2205.3 8R 878.1 89 2394.5

ROE .7260 RRA -.9886 RC3 .7070 FAU .22315 RRT .9581 RRF -.9782 RTF -.9707 CRT .9743 CRS .9736 CST .9998

FDE-4.4618 FRAIO.5641 FC3-7.3708 6SP 17079 SGB 5052.0 R23 -.1428 RI3 -.9748 LSA 3511.1 NSk 193.1 SSA 30.7

BOE 1.7650 8RA 3.9137 BC3 1.3108 FSP 4073 SG1 3034.1 862 424.8 THA 17.32 EL1 2366.5 EL2 184.3 ALF 21.$4

LAUNCH DATE OCT 3 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC DISTANCE 631.045 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.825 GAL -8.32 AZL 90.92 HCA 206.63 SMA 190.69 ECC .25737 INC .9173 vl 29.771

RP 236.64 LAp .41 LOP 216.45 VP 20.633 GAP 3.35 AZP 89.18 TAL 317.48 TAp 164.11 RCA 141.61 APO 239.77 v2 23.226

RC 191.659 GL -S.89 GP 11.31 ZAL 147.02 ZAP 144.30 ETS 162.41 2AE 166.36 ETE 62.44 ZAC 99.30 ETC 235.97 CLP 146.13

PLANET_ENTRIC CONIC

CS 25.660 VHL S.068 DLA 3.35 RAL 156.83 RAD 6566.0 VEL 12.127 PTH 2.17 VHP 4.794 OPA 10.47 RAp 187.68 ECC 1.4226

LNCH AZ_ITH LNCH TIME L-I TIME INJ LAT INJ I.C_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 34 12 2379.17 -23.19 52.19 23.25 106.72 21 13 51 1779.2 -2D.68 44.41

90.00 9 25 39 4815.05 18.49 207.70 21.43 68.16 10 46 14 4213.0 15.36 200.41

100.00 21 57 7 2111.75 -24.34 32.13 22.86 107.92 22 32 18 1511.7 -21.66 24.36

100.00 10 45 46 4557.70 19.60 188.29 20.94 66.96 12 1 43 3957.7 16.31 181.04

110.00 23 8 57 1886.90 -27.41 13.84 21.65 111_28 23 40 24 1286.9 -24.27 6.08

110.00 11 50 25 4395.32 22.56 171.47 19.48 63.61 13 3 O 3755.3 18.83 164.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5608 TRA-3.7228 TC3 1.3282 BAU .5189 $GT 4764.9 $GR 1561.7 SG3 1346.8 ST 2171.6 SR 883.0 SS 2634.0

ROE .7228 RRA -.9818 RC3 .7213 FAU .23088 RRT .9561RRF -.9770 RTF -.9703 CRT .9727 CRS .9713 CST .9998

FDE-4.3529 FRAIO.9G6S FC3-7.7834 8SP 17293 SG8 5014.3 R23 -.1414 R13 -.9746 LSA 3320.2 MSA 201.3 SSA 31.0

BDE 1.7200 GRA 3.8501BC3 1.5114 FSP 4309 861 4995.3 SG2 436.3 THA 17.54 EL1 2336.5 EL2 190.6 ALF 21.73
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LA_JHCH DATE OCT 3 1904

HELIOCENTRIC CONIC

RL 149.G7 LAL -.00

RP 236.29 LAP .30

RC 193.077 GL -5.52

PL ANE TOCENTR IC CONIC

C3 ZS. 192 VHL 5.018

LNCH AZNTH LNCH T|NE

90.00 20 30 5

90.00 9 30 5T

1OO.00 21 53 16

100.00 10 50 T

110.O0 23 5 44

110.00 11 54 6

FLIGHT TIME 264.00 ARRIVAL DATE JUN 24 1965

DISTANCE 634,708 EARTH TO MARS

LOt. 9.62 VL 32.605 GAL -0.24 AZL 90.02 HCA 207.60 SMA 190.34 ECC .29550 [NC .0212 ¥1 29.111

LOP 2!7.42 VP 20.642 GAP 4,95 AZF 69.27 7AL 3!7,62 TAp 165.22 RCA 141.71 APO 238.98 V2 23.261

GP 11.19 ZAL 140.96 ZAP 143.62 ETS 165.13 ZAE_ 166.83 ETE 66.08 2AC 99.18 ETC 255.98 CLP 149.15

DLA 3.94 RAL 156.69 RAD 6506.0 VEL 12.108 PTH 2.17 VHP 4.693 DpA 10.37 RAP 167.62 ECC 1,4144

L-Z TIME |NJ LAT INJ LONG IMJ RT ASC ]NJ AZNTH INJ TIME PO CST TiN INJ 2 LAT INJ Z LONG

2392.57 -23.45 55.08 23.17 106.34 21 9 57 1792.6 -20.99 45.28

4791.98 17.90 206.26 21.08 67.60 10 50 29 4192.0 14.72 199.03

2124.25 -24.60 52.97 22.79 107.55 22 28 40 1524.2 -21.96 25.16

4535.53 19.00 180.91 20.57 66.48 12 5 42 3935.5 15.66 179.71

1897.42 -27.67 14.55 21.60 110.93 23 37 22 1297.4 -24.57 6.75

4335.13 21.94 170.22 19.09 63.11 13 6 23 3735.1 18.16 163.14

DIFFERENTIAL C_RECTION9

TOE 1.5230 TRA-3.Q458 TC3 1.3333 BAU .5131

ROE .7221 RRA -.9756 RE3 .7387 FAU .23951

FOE-4.6813 FRAll.$660 FC3-0.2343 0_1 e 17227

ROE 1.6055 ORA 3.7741 0C3 1.5242 F_P 4523

LAUNCH DATE OCT 3 1964

HELIOCENTRIC _IC

ML 149.67 LAL -.00

RP 235.94 LAP .35

RC 190.088 GL °4.70

pLAN(TOCENTRIC CONIC

C3 24.714 VHL 4.971

LNCH AZMTH LNCH TIM(

90.00 20 26 7

90.00 9 35 3

100.00 21 46 34

100.00 10 54 17

110.00 23 2 39

110.00 11 57 41

DIFFERENTIAL CQRRECTIONS

TOE 1.4871 TRA-3.5038 TC3 1.3381 9AU .5081

ROE .7228 RRA -.9701 RC3 .7577 FAU .24804

FDE-4.7779 FRA11.T799 FC3-8.7090 901P 17007

BOE 1.6534 8RA 3.6937 0C3 1.5377 FSP 4741

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

1kiT 4714.3 SCAt 1573.5 SG3 1408.9 ST 2143.0 SR 090.2 SS 2678.2

RRT .9050 RRF -.97_9 RTF -.9704 CRT .9718 CRS .9696 CST .9998

S_ 4970.0 RE3 -.13_7 R13 -.9748 LSA 3537.4 MSA 208.6 SSA 31.1

0&1 4950.1SG2 444.4 THA 17.83 EL1 2312.4 (L2 194.5 ALF 22.15

FLIGHT TIM( 268.00 ARRIVAL DATE JUN 26 1965

01STAHC( 638.384 EARTH TO MARS

LOL 9.82 VL 32.707 GAL -8.17 AZL 90.73 HCA 208.57 SNA 190.01 ECC .25372 INC .7309 Vl 29.771

LOP 218.39 VP 20.052 GAP 4.55 AZ1P 69.36 TAL 317.75 TAP 106.32 RCA 141.80 APO 238.22 v2 23.297

GP 11.08 ZAL 146.80 ZAP 142.09 (70 103.01 ZA( 167.26 ETE 70.13 ZAC 99.06 ETC 255.99 CLP 144.14

DLA 4.50 RAL 150.R5 RAD 8508.0 VEL 12.087 PTH 2.16 VHP 4.$99 DPA 10.28 RAp 107.$5 ECC 1.4067

L-i TII4( INJ LAT INJ L.GNG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2405.44 -23.70 $3.95 23.09 105.97 21 G 12 1805.4 -21.28 46.11

4709.00 17.32 204.80 20.71 67.24 10 54 35 4189.9 14.09 197.71

2130.26 -24.04 33.70 22.72 107.19 22 25 10 1536.3 -22.25 25.93

4514.29 18,42 105.00 20.21 66.03 12 9 31 3914.3 15.02 176.45

1907.51 -27.91 15.24 21.55 110.59 23 34 27 1307.5 -24.05 7.40

4315.81 21.34 109.05 10.72 62.64 13 9 37 3715.8 17.51 162.02

HID-COURSE EXECUTION ACCURACY ORBIT DETERMiNATiON ACCURACY

SGT 4650.4 S_ 1587.0 063 1473.3 ST 2113.5 SR 898.6 99 2724.2

RRT .9S41 flRF -.9749 RTP -.9706 CRT .9712 CRS .9078 CST .9997

S_ 4919.7 RE3 -.1337 R13 -.9751 LSA 3556.5 MSA 215.9 SSA 31.1

SG1 4898.9 S_2 451.8 THA 18.18 EL1 2280.1EL2 197.8 ALF 22.62

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.87 LAb -.00

RP 235.§9 LAP .32

RC 198.280 GL -4.26

PLAN(TOCENTRIC CONIC

C3 24.275 VHL 4.R27

FLIGHT TIME 268.00

LOt. 9.82 VL

LOP 219.36 VP 20.664 GAP 4.16 AZP 89.44 TAL 317.67 TAp 167.42 RCA 141.89

GP 10.99 ZAL 146.80 ZAP 141.73 ETS 164.46 ZAE 167.62 [TE 74.67 ZAC 98.96

32.769 GAL

ARRIVAL DATE JUN 20 1985

DISTANCE 642.074 EARTH TO MARS

-8.11 AZL 90.65 HCA 209.55 SMA 189.69 ECC .25202 |NC .6484 vl 29.771

APO 237.50 V2 23.333

ETC 255.99 CLP 143.11

OLA 5.03 RAL 157.01 RAG 6568.0 VEL 12.069 PTH 2.16 VHP 4.500 DPA 10.22

LNCH TIME L-I TIME INJ LAT |NJ LONG iNJ RT kSC 1NJ AZMTH INJ TIME PO CST TIN

20 22 17 2417.85 -23.93 54.78 23.02 105.61 21 2 35 1817.8

9 39 19 4746.68 16.76 203.59 20.39 66.84 10 58 28 4148.7

21 46 O 2147.83 -25.07 34.56 22.66 106.84 22 21 46 1547.8

10 56 16 4493.92 17.85 184.36 19.89 65.62 12 13 12 389_.9

22 59 41 1917.24 -28.14 15.90 21.51 110.26 23 31 36 1317.2

12 1 6 4297.26 20.76 167.92 16.38 62.21 13 12 44 3697.3

C_RflECTIONS

TC3 1.3378 BAU .5021

tiC3 .7772 FAU .25797

FC3-9.2001BSP 16907

BC3 1.5472 FSP 4969

LNCH AZMTH

gO.DO

90.00

100.00

tOO.DO

110.00

110.00

DIFFERENTIAL

TOE 1.4508 TflA-3.AT78

ROE .7238 RflA -.9602

FDE-4.8970 FRA12.2063

80E 1.8212 BRA 3.6100

LAUNCH DATE OCT 3 1964

HELIOCENTRIC _IC

RL 149.67 LAL -.00 LOt. 9.82 VL 52.752 GAL

RP 235.24 LAP .29 LOP 220.34 VlP 20.0T8 GAP

HID-COURSE EXECUTION ACCURACY

SGT 4509.8 Srdt 1604.0 SG3 1539.9

RRT .9534 RRF -.9740 RTF -.9707

SGB 4062.0 RE3 -.1297 R13 -.9753

SG1 4840.3 SGZ 459.0 THA 18.60

FLIGHT TIN( 270.00

RAP 187.45 ECC 1.3993

INJ 2 LAT INJ 2 LONG

-21.55 46.91

13.48 196.43

-22.53 28.69

14.41 177.23

-25.12 6.03

16.88 160.95

ORBIT DETERMINATION ACCURACY

ST 2081.0 SR 907.7 SS 2770.4

CRT .9700 CRS .9661 CST .9996

LSA 3574.8 MSA 223.5 SSA 31.0

EL1 2261.5 ELI 200.5 ALF 23.14

ARRIVAL DATE JUN 30 1965

DISTANCE 645.775 EARTH TO MARS

-8.04 AZL 90.57 HCA 210.52 SNA 189.39 (CC .25039 INC .5062 vl 29.771

3.78 AZP 89.51 TAL 318.00 TAp 168.52 RCA 141.97 APO 236.81 V2 23.369

RC 200.400 GL -3.76 GP

PLANIETOCENTRIC CONIC

C3 23.064 VHL 4.885 DLA

LNCH AZ14TH LNCH TIM( L-I TIN( INJ LAT

90.00 20 IS 36 241_9.83 -24.14

gO.DO 9 43 20 4728.31 16.21

tOO.OO 21 42 34 2159.01 -25.29

100.00 11 2 9 4474.37 17.30

110.O0 22 56 49 1920.63 -28.36

110.00 12 4 24 4278.51 20.19

DIFFERENTIAL _RR(CTION9

TOE 1.4154 TRA-3.3007 TC3 1.3327 BAU .4956

ROE .7258 RflA -.9072 RC3 .7980 FAU .20774

FDE-5.0217 FRA12.6461 FC3-9.7130 BSP 16700

ROE 1.5889 8HA 3.5240 BC3 1.5533 FSP 5205

10.90 ZAL 140.71 ZAp 140.73 ETS 165.08 zAE 167.90 ETE 79.60 ZAC 98.86 ETC 256.00 CLP 142.03

5.55 RAL 157.06 RAD 0568.0 VEL 12.052 PTH 2.15 VHP 4.407 DpA 10.19 RAP 187.33 ECC 1.3927

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

55.59 22.96 105.26 20 59 6 1829.8 -21.81 47.70

202.35 20.10 66.46 11 2 15 4128.3 12.89 195.25

35.32 22.60 106.49 22 18 33 1559.0 -22.79 27.41

183.t7 19.59 65.23 12 16 44 3874.4 13.81 176.11

16.54 21.47 109.94 23 28 56 1326.6 -25.58 8.63

166.66 18.06 61.61 13 19 43 3679.5 16.26 199.93

MIO-COURK (XECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4515.4 _ 1022.2 063 1009.0 ST 2045.7 SR 917.7 $3 2817.7

RRT .9520 RRF -.9731RTF -.9707 CRT .9704 CRS .9644 CST .99g5

4790.0 R23 -.1262 R13 -.9755 LSA 3593.3 NSA 231.4 SSA 30.8

$61 4775.2 062 466.8 THA 19.08 ELI 2232.9 EL2 203.0 ALF 23.73
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JPL TM 33100 EARTH--MARS TRAJECTORIES (VOL. I. 1944)

LAUNCH DATE OCT 3 2964

HELIOCENTRIC CONIC

RL 149.G7 LAL -.OO

RP Z$4.89 LAP .28

RC 202.825 GL -3.28

PLANETOCEHTRIC CONIC

(3 23.4?9 VHL 4.845

LNCH AZI4TH LNCH TIM(

90.00 20 15 5

90.00 9 47 28

100.00 21 39 15

100.00 11 5 58

110.00 22 54 S

110.00 12 7 $4

FLIGHT TIM( 272.00 ARRIVAL DATE JUL Z IRSS

DISTANCE $49.488 EARTH TO MARS

LOL 9.$2 YL 32.758 GAL -T.98 AZL 90.49 MCA 211.51 SNA 189.10 ECC .24883 INC .4906 Vl 29.771

LOP 221.32 VP 20.894 GAff $.40 A_ 89.58 TAL 318.11 TAp 189.62 RCA 142.05 APO 256.18 V2 Z8.405

GP 10.85 ZAL 149.83 ZAP 138.89 ETS |95,68 ZA[ 188.07 (TE 85.07 ZAC 98.76 [TC 258.01 CLP 140.R$

DLA 6.04 RAL 157.11 MAD 6S88.0 VEL 12.058 PTH 2.15 VHP

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2441.44 -24.55 SG.S8 82.9| 104.92 20 55 44

4708.73 15.97 201.16 19.82 86.11 11 5 55

2119.88 -Z5.50 3i. Os 22,55 108.18 22 15 25

4455.57 18.78 182.03 19.31 64.88 lZ ZO 9

1985.72 -28.57 17.17 21.44 109.62 23 26 19

4862.45 19.64 185.84 17.77 61.44 |5 18 37

OIFFERENTIAL CCRRECTICN8 NID-COURSE ExECuTION ACCuRACy

TOE 1.8744 TRA-3.2908 TCS 1.$208 BAU .4878 $GT 4438o4 $GR 1942.2 883 1680.5

ROE .7284 RRA *.9679 RC3 .8193 FAU .27778 RRT .8517 RRF -,9723 RTF -.9705

FOE-5.1492 FRA13.1019 FC-10.2419 08P 16497 Ik_ 4726.9 R28 -.1233 R13 -.9756

80E 1.5584 BMA 3.4360 BE3 1.5541 FSP 5450 SGI 4702.9 $82 475.1 THA 19.63

LAUNCH DATE OCT 3 1964 FLIGHT TIlE 274.00

HELIOCENTRIC C(:NIC , DISTANCE 653.213

flL 149.87 LAL -.DO LOL 9.82 VL 32.720 GAL -?.9_ AZL 90,42 HCA 212.49 _4A

RP 284.55 LAP .22 LOP 222.30 V1P Z0.711 GAP 5,0_ AZF 89.65 TAL 318.22 TAP

RC 204. ?TO GL -2.82 GP 10.77 ZAL 148.54 ZAP 138.91 ETS 199.25 ZAE 168.14 ETE

PLAIM[TQC(IMTRIC CONIC

C3 25. 117 VHL 4.908 DLA 8.52 RAL 19"_.18 RM) 9597.9 VI[L 12.028 PTH 2.15 VHp

LNCH AZI4TH LNCH TIM( L-I TIME ;NJ LAT |NJ LONG INJ RT ASC INJ AZMTH ZNJ TIM(

80.00 20 11 38 2452.70 -24.54 ST.15 22.88 104.56 20 52 29

90.00 9 51 15 4689.90 15.15 200.05 19.57 65.79 11 9 25

100.00 21 38 3 2180.33 -25.99 36.77 _2.51 105.83 22 12 23

100.00 11 9 30 4437.51 18.23 280.95 |9.05 85.55 12 23 27

110.00 22 51 24 1944.54 -28.77 17.78 21.42 109.31 23 23 48

110.00 12 10 38 4249.06 19.10 164.87 17.51 61.10 13 21 24

DIFFERENTIAL CCRRECTION8 MIO-CoURS[ [XI[CUTION ACCURACY

TDE 1.3884 11_A-S.2000 TCS 1.3047 BAU .4799 SGT 4340.5 $GIt 1664.0 883 1754.3

RDE .7317 RRA -.9899 tiC3 .8419 FAU .28823 RRT .9510 RRF -.9T18 RTF -.9703

FDE-8.2854 FRA15.5887 FC-10.7944 8SP 16230 _ 4848.3 R23 -.1204 R15 -.9757

BOE 1.5228 BRA 3.3437 BC3 1.5527 FSP 5699 _1 4625.1 882 483.1 THA 20.26

4.317 OpA 10.17 RAP 187.19 ECC 1.3864

PO CST TIN INJ 2 LAT INJ 2 LONG

1841.4 -22.06 48.45

4106.7 12.31 194.10

1569.8 -23.04 28.12

3855.6 13.23 175.01

1335.7 -25.83 9.22

3662.5 15.67 158.97

ORBIT DETERMINATION ACCURACY

ST 2006.4 SR 928.2 SS 2865.1

CRT .9701 CRS .9628 CST .9994

LSA 3610.8 MSA 239.4 SSA 30.7

ELI 2201.1 EL2 205.4 ALF 24.40

ARRIVAL DATE JUL 4 1965

EARTH TO MARS

188.83 ECC .24735 INC .4184 vl 29.771

170.71 RCA 142.12 AlSO 235.54 V2 23.442

90.80 ZAC 98.66 (TC 258.03 CLP 189.79

4.230 DPA 10.18 RAp 187.02 ECC 1.3804

PO CST TIM INJ 2 LAT INJ 2 LONG

1852.7 -22.30 49.20

4089.9 11.75 193.00

1580.3 -23.27 28.81

3837.5 12.67 173.97

1344.5 -25.87 9.80

3646.1 15.10 158.04

ORBIT DETERMINATION ACCURACy

ST 1984.6 SR "!)'39.5 SS 2913.8

CRT .9700 CRS .9813 CST .9992

LSA 5629.1 MSA 247.6 SSA 30.4

ELI 2167.9 EL2 207.1 ALF 25.13

LAUNCH DATE OCT 3 1954

HELIOCENTRIE CONIC

RL 149.87 LAL -.00

RP R$4.17 LAp .19

RC 205.900 GL -2.38

PLANETOCENTRIE CONIC

C3 22.TT9 VHL 4.773

LNCH AZNTH LNCH TIME

90.00 20 8 1T

90.00 9 54 59

100.00 21 32 58

100.00 11 12 59

110.00 22 48 50

lID.DO 12 13 37

FLIGHT TIME 276.00 ARRIVAL DATE JUL S 1965

DISTANCE 656.948 EARTH TO MARS

LOt. 9.82 VL 32.705 GAL -7.85 AZL 90.35 HCA 213.48 SMA 188.57 ECC .24593 IHC .3504 vl 29.771

LOP 223.29 VP 20.730 GAP 2.85 AZP 89.7I TAL 318.3_ TAp 171.81 RCA 142.20 APO 254.95 V2 23.479

GP 10.7t ZAL 146.45 ZAP 137.49 ETS 166.81 ZAE 168.07 ETE 96.76 ZAC 98.57 ETC 256.04 CLP 138.61

DLA 6.98 RAL 157.81 RAO 6567.9 VEL 12.007 PTH E.14 VHP 4.145 DpA lO.2I RAP 186.82 ECC 1.3749

L-I TIME INJ LAT INJ LONG 1NJ RT A$C INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2463.95 -24.73 57.90 22.82 104.25 20 49 21 1863.7 -22.53 49.92

4671.78 14.64 198.94 19.34 65.49 11 12 51 4071.8 11.21 191.94

2190.54 -25.88 37.47 22.48 105.51 22 9 28 1590.5 -23.50 29.48

4420.13 15.72 179.91 18.82 64.24 12 26 40 3820.1 12.13 172.96

1953.11 -28.96 18.37 21.40 109.01 23 21 23 1353.1 °26.09 10.36

4250.32 18.58 163.95 17.28 60.78 13 24 7 3630.3 14.54 157.16

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.2959 TRA-3.1006 TC3 1.2794 8AU .4702 $GT 4232.7 9DR 1887.3 883 1830.3

RDE .7388 RflA -.9738 RE3 .8846 FAU .29983 RRT .9501RRF -.9709 RTF -.9698

F0(-5.4177 FRAt4.0544 FC-11.3575 8SP 15982 _ 4562.2 R23 -.1182 fl13 -.9756

BOE 1.4882 8RA 3.2499 BE3 1.5442 FSP 5987 84;1 4535.6 SG2 492.0 THA 20.97

LAUNCH DATE OCT 3 19G4 FLIGHT TINE 278.00

HELIOCENTRIC C_NIC DISTANCE 860.696

RL 149.67 LAL -.OO LOL 9.82 VL 32.691 GAL -7.01AZL 90.29 14CA 214.46 SMA

RP 233.80 LAP .16 LOP 224.28 VP 20.750 GAP 2._9 AZP 89.76 TAL 318.43 TAp

RC 209.011 r.L -1.95 r,p 10.96 ZAL 146,$8 ZAP t38.34 ET5 167.35 ZAE 197.86 ETE

PLAM[TOC[NTRIC CONIC

C3 22.4R3 VHL 4.739 OLA 7.42 RAL 15T.2? RAO 8587.9 VTL 11.993 PTH 2.14 VHP

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ I.CNG INJ RT A8¢ INJ AZNTH INJ TIM(

90.00 20 5 8 2474.$1 -24.91 58,18 22.79 103.93 20 48 19

90.00 9 58 38 4854.33 14.15 197.90 19.14 65.21 11 16 10

100.00 21 29 59 2200.47 -29.08 38.16 22.48 105.19 22 9 39

IOO.OO 11 18 25 4403.40 15.22 178,92 18.91 93.98 12 29 47

llO.OO 22 48 21 1981.45 -_,14 19.95 21.40 108,71 23 19 3

110.00 12 19 30 4215.18 18.08 193.07 17.04 60.48 13 28 45

DIFFERENTIAL CORRECTIONS NIO-CoUflSI[ ExECUTION ACCURACy

TOE 1.2838 TRA-2.9945 TC3 1.2510 BAU .4909 S4;T 4184.7 Grd_ 1712.3 $G3 1908.6

ROE .7400 RRA -.9781 RE3 .8889 FAU .3lOOT flflT .8493 RRF -.9704 RTF -.9893

FDE-8.5853 FRA14.5454 FC-11,9504 BRP 15640 S_ 4487.9 R23 -.1191 R13 -,9755

BIDE 1.4887 BRA 3.1502 BC3 1.5348 FSP 9227 SG1 4439.7 SG2 500.5 THA 21,79

ORBIT DETERMINATION ACCURACY

ST 1918.3 SR 951.1 SS 2961.9

CflT .9698 CRS .9598 CST .9991

LSA 3645.7 MRA 255.9 SSA 30.2

ELI 2130.9 EL2 208.7 ALF 25.95

ARRIVAL DATE JUL 8 1965

EARTH TO MARS

188.32 ECC .24459 INC .2647 VI 29.771

172.89 RCA 142.26 APO 234.36 v2 23.517

102.79 ZAC 98.47 ETC 256.08 ELF 137.40

4.083 OPA 10.25 RAP 188.90 (CC 1.3897

PO CRT TIM INJ Z LAT INJ 2 LONG

|974.3 -22.75 50.62

4054.3 10.89 190.93

1800.5 -23.72 30.14

5803.4 11.90 172.00

1361.5 -26.31 10.91

3615.2 14.01 156.32

ORBIT O[T[RNINATION ACCURACY

8T 1870.1 SR 983.8 85 3012.3

CRT .9?00 CRS .9585 CRT *9968

LSA 3684.6 NRA 264.2 88A 30.0

ELI 2093.5 EL2 209.2 ALF 26.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAIJMIICH DATE O(T S 1984 PLIGHT TIM( 280.00

HELIOCEHTRIC COI¢IC DISTANCE 884.454

RL 149.6T LAL -..00 LO(. 9.82 VL 32.678 GAL -T.7G AZL 90.22 HCA 215.46 SMA

RP 233,44 LAP ,13 LOP 225:27 VP 20:771 GAP 1,93 AIR 89.82 TAL 318.52 TAP

RC 211.104 6L -t.SS GP 10.82 ZAL 148.27 ZkP 135.14 ETS 187.87 ZAE 167.51 ETE

PLAHETOCENTR ! C CDNIC

C3 22.169 VHL 4.708 OLA 7,94 RAL 157.32 RAD 8587,9 VEL 11.981 PTH 2.14 VHP

LNCH AZMTH LNCN TIM( L-I TIME INJ LAT INJ LONG II'J RT ASC [NJ AZMTH INJ TIME

90.00 2Q 1 59 2494.70 -25.07 58.34 22.77 103.61 20 43 24

90.00 10 2 T 4837.54 13.68 196.90 18.95 64.96 11 19 25

100.00 21 27 8 2210.15 -28.23 38.83 22.45 104.88 22 3 $6

100.00 11 19 41 4387.31 14.74 177.97 18.42 63.70 12 32 48

110,00 22 43 59 1989.59 -29.32 19.52 21.40 108.42 23 16 48

110.00 12 19 18 4200.64 17,59 182.22 16.84 60.20 13 29 19

DIFFERENTIAL CCRRECTION6 MZD-COURSI[ EXECUTION ACCURACY

TOE 1.2105 TRA-2.8859 TC3 1.2129 BAU .4500 SGT 4005.2 _ 1738.7 SG3 1989.2

ROE .7448 RRA -.9842 RC3 .9154 FAU .32144 RRT .9483 RRF -.8899 RTF -.9684

FDE-S,TOeS FRA15,0559 FC-12.5552 8SP 15310 _ 4366,3 R23 -,1147 R13 -,9752

BOE 1.4213 BRA $.0495 8C3 1.5184 F8P 6504 $C,1 4336.4 $62 S09.9 THA 22.71

LAUNCH DATE OCT 5 1964 FLIGHT TIME 282.00

HELIOCENTRIC C_I41C DISTANCE 868,222

RL 149,67 LAL -.00 LOL 9.82 VL 32.885 GAL -7.71 AZL 90,16 HCA 216.45 SNA

RP 253.07 LAP .10 LOP R28.27 VP 20.794 GAP 1.57 AZP 89.87 TAL 318.61 TAp

RC 113.179 GL -1.15 GP 10.59 ZAL 148,18 ZAP 133.90 ETS 168.37 ZAE 167.00 ETE

pLANE TOCENTR | C C4_IC

CS 21.895 _ 4.979 OLA 8.85 RAI. |57.$T RAiD 8S67.8 VI[L 11.970 PTH 2.13 VHP

LNCH AZNTH LNCH TIM( L-I TIME |NJ LAT |NJ lONG INJ RT ASC [NJ AZMTH

9O.OO 19 59 O 2494.83 -85.23 80.04 28.77 103.29

90.00 10 5 33 4821.$6 13,80 195.84 18.79 84.72

100.00 21 24 20 881R.90 -86.39 39.48 82.45 104.57

100,00 11 22 54 437'1,83 14,27 177,06 13,25 83,45

110.00 2R 41 41 1977.53 -29.48 20.07 21.48 108.13

110.00 18 tt 2 4.188,87 17.11 181,42 16.86 59,95

ARRIVAL DATE JUL 10 1968

DIFFERENTIAL C(:Rit(CTIONS

TOE 1.1697 TRA-2.7722 TC3 1.1684 BAU .4381

RDE .7499 RItA -.9914 RC3 .9381 FAU .33298

FDE-S,9550 FRA15,S793 FC-13,1874 Blip 14956

BIDE 1.3860 BRA Z.9448 8C3 $,4888 FSP 87R2

EARTH TO MARS

188.09 ECC ,24351 ]NC .2224 vl 29.771

173.98 RCA 142.32 APO 235.85 Y2 23.55§

108.76 ZAC 98.38 ETC 258.08 CLP 136.15

3.983 OPA 10.33 RAP 186.35 ECC 1.3648

PO CDT T1M INJ 2 LAT 1NJ 2 LONG

1884.7 -22.96 51.31

4037.5 10.18 189.96

1610.2 -25.93 30.78

3787.3 11.09 171.08

1369.6 -28.53 11.45

3600.6 13.49 155.51

ORBIT DETERMINATION ACCURACY

ST 1817.2 SR 978.6 SS 3062.0

CRT .9702 CR8 .9572 CST .9986

LSA 3681.9 MSA 272.7 SSA 29.7

ELI 2052.3 EL2 209.5 ALF 27.85

ARRIVAL DATE JUL 12 1965

EARTH TO MARS

187.86 ECC .24209 INC .1634 Vl 29.771

175.08 RCA 142.38 APO 253.34 V2 23.593

114.55 ZAC 98.28 (TC 256.10 CLP 134.86

3.906 OPA 10.42 RAp 186.07 ECC 1.5603

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 40 35 1894.8 -23,16 51.9g

11 22 34 4021.4 9.68 189.03

22 I 19 1619.6 -24.13 31.41

12 35 48 3771.8 10.59 170.20

23 14 39 1377.5 -26.73 11.97

13 31 49 3586.7 12.99 154.74

ORBIT DETERMINATION ACCURACY

ST 1760.0 SR 989.6 SS $111,1

CRT .9705 CRS .9560 CST .9983

LSA 3698.1 MSA 281.2 SSA 29.4

ELI 2008.2 EL2 209.1 ALF 28.97

HID-COURSE EvlrCUT|ON ACCURACY

8GT 3878.3 STIR 1768.0 3G3 2071.4

flRT .9471 RRF -.9695 RTF -.9673

4258.0 R23 -.1137 R13 -.9749

SGt 4824.2 SG2 519.6 THA 23.74

LAUMCH DATE OCT S 1954

HELIOCEHTRIC CONIC

RL 149.87 LAL -.00

RP 232.70 LAP .07

RC 215,238 GL -,T4

PLANETOCENTRIC CONIC

CS 21.838 VHL 4.652

LNCH AZMTH LNCH TIME

90.00 19 56 7

90.00 10 S 54

100.00 21 21 39

tOO.D0 11 26 2

110.00 22 39 29

110.00 12 24 42

FLZGHT TIME 284.00 ARRIVAL DATE JUL 14 1955

DISTANCE 672.000 EARTH TO MARS

LOL g,62 VL $2.$53 GAL -7.67 AZL 90.11 HCA 217.45 SMA 187.65 ECC .24095 INC .1061 Vt 29.771

LOP 227.27 _LP 20.819 GAP 1.22 kIP 89.92 TAL 318.89 TAp 176.14 RCA 142,44 APO 252.67 V2 23.631

gp 10.56 ZAL 146.10 ZAP 132.62 ETS 188.87 ZAE 166.55 ETE 120.00 ZAC 98.18 ETC 256.12 CLP 133.53

OLA 6.65 RAL 157.43 RAO 6567.9 VEL 11.959 PTH 2.13 VHP 3.832 DpA 10.53 RAP 185.76 ECC 1.3561

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ kZMTH INJ T|ME PO CST TIN [NJ 2 LAT INJ 2 LONG

2504.74 -25.39 60.73 22.77 102.98 20 37 51 1904.7 -25.$5 52.65

4605.79 12.74 195.03 18.64 64.50 11 25 3g 4005.8 9.20 188.13

2228.83 -26.55 40.12 22.46 104.27 21 58 48 1628.8 -24.33 32.05

4358.94 13.81 178.19 18.10 63.23 12 38 59 3756.9 10.11 169.55

1995.29 -29.65 20.62 21.44 107.84 23 12 34 1385.3 -28.93 12.49

4173.24 16.65 160.65 16.50 58.71 13 34 15 3573.2 12.50 154.00

ORBIT OETERHIHATION ACCURACY

ST 1699.5 SR 1005.3 SS 3161.6
DIFFERENTIAL C_RRECTIC_iS

TOE 1.1201 TRA-2.8554 TC3 1.1123 BAU .4257

ROE .7557 RRA -.9996 RC3 .9637 FAU .34492

FDE-G.0066 FRAt6.1122 FC-13.8003 BSP 14569

BOE 1.3512 8RA 2.8355 8C3 1.4717 FSP 7086

LAUNCH DATE OCT 3 1984

HELIOCENTRIC C(:OqiIC

RL 149.67 LAL -.DO

RP 232.32 LAP .03

RC 217.275 G4. -.3T

PLANETOCENTRIC CONIC

CS 21.401 VIqL 4.626

LNCH AZI4TH LNCH TIM(

90.00 19 55 20

90.00 10 12 9

tOO.DO 21 19 5

100.00 11 29 5

110.O0 22 57 22

110.00 18 27 18

OIFFEflENTIAL C(:RRECTION8

10E 1.0753 TRA-2.5283 TC3 1.0512 BAU .4131

ROE .7617 RRA-I.D084 RC3 .9896 FAU .35711

FOE-6.1643 FRAtl.8534 FC-14.4490 86P 14129

BOE 1.3161BRA Z.7220 BC3 1.4458 FSP 7380

MID-COURSE EXECUTION ACCURACY

SGT 3728,7 8GR 1794,7 SG3 2155,8

RRT .9457 RRF -.9691 RTF -.9658

SGB 4138.2 R83 -.1133 R13 -.9744

361 4104.1 $G2 529.8 THA 24.92

PLIGHT TIM( 298.00

DISTANCE 675,788

LOt.. 9.82 VL 32.641 GAL -7.63 AZL 80.05 HCA 218.46 SMA

LOP 228.27 VP 20.844 GAp .88 AZP 69.96 TAL 318.76 TAp

_p 10.54 ZAL 146.02 ZAP 131.30 ETS 169,35 ZA( 165.57 ETE

OLA 9.03 flAL 157.48 RAID 6567.8 VEL 11.949 pTH 2.13 VHP

L-I TIME INJ LAT iNJ I.(_iG INJ RT ASC iNJ AZNTH IHJ TIME

2514.42 -25.53 61.40 22.79 102.67 20 35 14

4590.81 12.30 184.15 18.58 64.29 11 28 40

223T.85 -28.70 40.75 22.48 103.87 21 58 23

4342.61 13.37 175.35 17.97 63.02 12 41 28

1998.88 -29.81 21.15 21.48 107.56 23 10 35

4160.35 16.2t 159.91 18.38 59.48 13 36 38

MID-COURSE EXECUTION ACCURACY

SGT 3573,0 $GR 1384.1 SG3 2241.6

RRT .9448 RRF -.9888 RTF -.9641

S_ 4011.7 R83 -,1129 R13 -.9738

SGI 3978.8 SG2 538,9 THA 26.26

CRT .gTog CRS .9549 CST .9g80

LSA 3715.6 MSA 289.7 SSA 2g.2

EL1 1g62.5 EL2 207.g ALF 30.20

ARRIVAL OATE JUL 16 lg65

EARTH TO MARS

187.45 (CC .23g86 INC .0499 vl 29.771

177.21 RCA 142.49 APC) 232.41 V2 23.670

125.09 ZAC 98.08 ETC 256.15 CLP 132.17

3.760 DPA 10.66 RAP 185.42 ECC 1.3522

PO CST TIM INJ 2 LAT iNJ 2 LONG

1914.4 -23.53 53,30

3990.8 8.74 187.29

1637.9 -24.52 32.63

3742.6 g.85 168.54

1392.9 -27.12 13.00

3560.4 12.04 153.29

ORBIT DETERMINATION ACCURACY

ST 1634.g SR 1017.1 SS 3211.4

CRT .9716 CRS .9539 CST .9976

LSA 3732,4 MSA 298.5 SSA 28.g

EL1 1914.4 EL2 205.5 ALF 51.56
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 3 1964 FLIGHT TIME 288.D0 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC CCINIC

RL 149.67 LAL -.DO

RP 231.95 LAp .00

RC 219.295 GL -.00

PLANETOCENTRIC CONIC

C3 21.183 VflL 4.602

LNCH AZMTH LNCH TIME

90.00 19 50 40

90.00 10 15 20

100.00 21 16 37

100.00 11 32 4

110.00 22 35 20

110.00 12 29 30

DISTANCE 879.586 EARTH TO MARS

LOL 9.82 VL 32.650 GAL -7.59 AZL 90.00 HCA 219.46 SMA 187.26 ECC .23884 INC .OOOO vl 29.771

LOP 229.28 VP 20.871 GAP .54 AZP 90.00 TAL 318.82 TAp 178.29 RC4 142.53 APO 231.98 V2 23.709

GP 10.52 ZAL 145.95 ZAp 129.93 ETS 189.83 ZAE 164.65 ETE 129.77 ZAC 97.98 ETC 256.18 CLP 130.76

DLA 9.40 RAL 157.56 RAD 6567.9 VEL 11.940 PTH 2.12 VHp 3.692 DpA 10.81 RAp 185.05 ECC 1.3486

L-I TIME [NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT %NJ 2 LONG

2523.89 -25.67 62,06 22.81 102.37 20 32 43 1923.9 -23.71 53.94

4576.40 11.87 193.30 18.41 64.10 11 31 37 3976.4 8.29 186.45

2246.68 -26.84 41.37 22,51 103.67 21 54 3 1646.7 -24.70 33.23

4328.84 12.95 174.55 17.86 82.82 12 44 13 3728.8 9.20 167.77

2000.31 -29.96 21.88 21.53 107.28 23 8 41 1400.3 -27.31 13.50

4147.98 15.78 159.21 16.25 59.28 13 38 58 3548.0 11.59 152.62

DIFFERENTIAL CORRECTIONS

TOE 1.0247 TRA-2.3985 TC3 .9798 6AU .3996

ROE .7680 RRA-l.0183 RC3 1.0156 FAU .36943

FOE-6.3222 FRA17.2067 FC-15.0984 BSP 13674

B0E 1.2805 BRA 2.6057 8C3 1.4112 FSF 7685

LAUNCH DATE OCT 3 1964

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3405.9 9GR 1854.4 SG3 2328.8 ST 1586.0 SR 1031.2 SS 3261.2

RRT .9423 RRF -.9686 RTF -.9617 CRT .9724 CRS .9529 CST .9971

SGB 3878.0 R23 -.1134 R13 -.9730 LSA 3749.2 NSA 306.8 SSA 28.6

SGi 3838.7 862 551.0 THA 27.78 EL1 1864.1 EL2 202,1ALF 33,07

FLIGHT TIME 290.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC 01 STANCE 683.393 EARTH TO MARS

RL 149.67 LAL -.00

RP 231.57 LAP -.03

RC 221.297 GL .35

PLANE TOCENTRIC CONIC

C3 20.982 VHL 4.361

LNCH AZMTH LNCH TIME

90.DD 19 48 5

90.00 10 18 27

100.00 21 14 14

100.00 11 35 0

110.00 22 33 24

110.00 12 32 19

DIFFERENTIAL CORRECTIONS

TDE .9747 TRA-2.2622 TC3 .9004 BAU .3863

RDE .7746 RRA-I.0285 RC3 1.0420 FAU .38203

FDE-6.4839 FRA17.7641FC-13.7628 8SP 1"3187

BOE 1.2450 BRA 2.4851BC3 1.3771FSP 7992

LOL 9.82 VL 32.619 GAL -7.56 AZL 89.95 HCA 220.47 SNA 187.08 ECC .23787 INC .0464 vl 29.771

LOP 230.29 VP 20.900 GAp .20 AZP 90.04 TAL 318.88 TAR 179.35 RCA 142.58 APO 231.38 V2 23.748

GP 10.50 ZAL 145.88 ZAP 128.52 ETS 170.29 ZAE 163.61 ETE 134.03 ZAC 97.87 ETC 256.21 CLP 129.31

DLA 9.75 RAL 157.62 RAO 6567.9 VEL 11.932 PTH 2.12 VHP 3.626 DpA 10.98 RAp 184.64 ECC 1.3453

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2533.17 -25.81 62.70 22.85 102.08 20 30 18 1933.2 -23.89 54.56

4562.53 11.46 192.50 18.33 63.93 11 34 30 3962.5 7.86 185.68

2255.53 -26.98 41.97 22.56 103.38 21 51 49 1655.5 -24.87 33.81

4313.62 12.33 173.79 17.77 62.64 12 46 55 3715.6 8.77 167.02

2007.59 -30.11 22.20 21.59 107.01 23 6 52 1407.6 -27.49 13.99

4136.12 15.36 158.54 16.15 59.08 13 41 15 3536.1 11.15 151.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3226.5 $GR 1885.2 $63 2417.1 8T 1493.0 8R 1045.5 SS 3310.9

RRT .9398 RRF -.9684 RTF -.9587 CRT .9734 CR8 .9520 CST .9965

SGB 3736.9 R23 -.1143 R13 -.9721 LSA 3766.1 MSA 315.3 SSA 28.3

$61 3694.3 $62 562.5 THA 29.52 ELI 1811.9 EL2 197.4 ALF 34.79

LAUNCH DATE OCT 3 1964 FLIGHT TIME 292.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 231.20 LAp -.06

RC 223.281 GL .70

PLANETOCENTRIC CONIC

C3 20.798 VHL 4,560

LNCH AZNTH LNCH TIME

90.00 lg 45 37

90.OO 10 21 30

lOO.O0 21 11 57

IO0.OD 11 37 51

110.O0 22 31 35

110.00 12 34 45

DISTANCE 887.209 EARTH TO MARS

LOL 9.82 VL 32.609 GAL -7.52 AZL 89.90 HCA 221.48 8MA 186.91ECC .23697 INC .0979 Vl 29.771

LOP 231.30 Vp 20.929 GAp -.13 AZP 90.07 TAL 318.93 TAp 180.41RCA 142.6! ApO 231.20 V2 23.788

GP 10.49 ZAL 145.81 ZAP 127.07 ETS 170.75 ZAE 162.45 ETE 137.88 zAC 97.75 ETC 256.25 CLP 127,81

DLA 10.09 RAL 157.70 RAO 8587.8 VEL 11.924 PTH 2.12 VHp 3.562 DpA 11.17 RAp 184.20 ECC 1.3423

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2542.24 -25.94 63.34 22.91 101.78 20 27 59 1942.2 -24.05 55.17

4549.24 11.06 191.72 18.26 63.77 11 37 19 3949.2 7.45 184.91

2263.79 -27.11 42.57 22.62 103.10 21 49 41 1663.8 -25.04 34.38

4502.93 12.14 173.06 17.70 62.47 12 49 34 3702.9 8.35 166.31

2014.73 -30.25 22.89 21.66 106.74 23 5 10 1414.7 -27.66 14.46

4124.76 14.97 157.90 16.07 58.90 13 43 29 3524.8 10.74 151.35

DIFFERENTIAL CC]RRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .9226 TRA-2.1204 TC3 .8100 BAU .3726 8GT 3035,0 $GR 1916.2 $G3 2305.8 ST 1415.2 SR 1059.7 SS 3339.3

RDE .7814 RRA-l.0393 RC3 1.0677 FAU .39452 RRT .g566 RRF -.9662 RTF -.9547 CRT .9746 CRS .9511CST .9958

FDE-6.6442 FR418.3293 FC-16.4225 BSP 12682 SOB 3589.2 R23 -.1158 R13 -.9709 LSA 3782.3 MgA 323.8 SSA 28.0

8DE 1.2090 BRA 2.3615 BE3 1.3402 FSP 8309 861 3542.8 $62 575.3 THA 31.52 EL1 1757.6 EL2 191.3 ALF 36.62

LAUNCH DATE OCT 3 1964 FLIGHT TIME 294.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.OO

RP 230.82 LAp -.10

RC 225.247 GL 1.03

PLANETOCENTRIC CONIC

C3 20.630 VHL 4.542

LNCH AZMTM LNCH TIME

90.OO 19 43 15

90.00 10 24 29

100.00 21 9 47

100.00 11 40 39

110.00 22 29 47

110.00 12 37 8

DIFFERENTIAL CORRECTIONS

TDE .8696 TRA-1.9716

ROE .7884 RRA-1.0306

FDE-6.8084 FR418.8938

BDE 1.1738 9RA 2.2340

DISTANCE 691.035 EARTH TO MARS

LOt. g.82 VL 32.600 GAL -7.49 AZL 89.86 HCA 222.50 ,T_I4A 186.74 ECC .2361JINC .1447 Vt 29.771

LOP 232.31 Vp 20.959 GAP -.45 AZp 90.11 TAL 318.97 TAp 181.47 RCA 142.65"X_'0_0.84 V2 23.827

GP 10.47 ZAL 145.75 ZAP 125.58 ETS 171.20 ZAE 161.19 ETE 141.36 ZAC 97.63 ETC 256.29 CLP 126.28

DLA 10.42 RAL 157.77 RAD 6567.8 VEL 11.917 PTH 2.12 VHp 3.502 DpA 11.57 RAP 183.72 ECC 1.3395

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2551.13 -26.06 63.96 22.97 101.49 20 25 46 1951.1 -24.21 55.78

4536.48 10.68 190.98 18.21 63.62 11 40 5 3936.5 7.05 184.18

2272.08 -27.24 43.15 22.69 102.81 21 47 39 1672.1 -25.20 34.94

4290.77 11.73 172.36 17.65 62.32 12 52 9 3690.8 7.96 165.63

2021.72 -30.38 23.20 21.75 106.47 23 3 29 1421.7 -27.83 14.94

4113.89 14.58 157.29 16.01 58.74 13 45 41 3513.9 10.34 150.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .7121BAU .3600 8GT 2831.4 SGR 1947.4 SG3 2595.0 ST 1353.8 SR 1074.0 SS 3407.7

RC3 1.0938 FAU .40730 RRT .9325 RRF -.9681RTF -.9495 CRT .9760 CRS .9503 CST .9949

FC-17.0920 BSP 12131 8GB 3436.4 R23 -.1176 R13 -.9696 LSA 3799.2 MSA 332.3 SSA 27.7

BC3 1.3052 FSP 8621 SG1 3385.8 $02 588.4 THA 33.83 EL1 1702.7 EL2 183.1 ALF 38.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 3 1964 FLIGHT TIMF 296.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CC_C DISTANGE 694.870 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.591 GAL -7.47 AZL 89.81HCA 223.52 SMA 186.59 ECC .23534 INC .1895 vl 29.771

RP 230.43 LAp -.13 LOP 233.33 VP 20.991 GAP -.78 AZF 90.14 TAL 319.01 TAp 182.52 RCA 142.68 Apo 230.50 V2 23.867

RC 227.193 GL 1.35 GP 10.46 ZAL 145.70 ZAP 124.04 ETS 171.65 ZAE 159.84 ETE 144.49 ZAC 97.50 ETC 256.33 CLP 124.70

PLANETOCENTRIC CONIC

C3 20.478 VHL 4.525 DLA 10.74 RAL 157.86 RAD 6567.8 VEL 11.910 PTH 2.12 VHp 3.445 OPA 11.60 RAP 185.21ECC 1.3370

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 40 59 2339.84 -26.17 64.57 23.05 101.21 20 23 59 1959.8 -24.36 56.37

90.00 10 27 24 4524.23 10.30 190.27 18.19 63.48 11 42 48 3924.2 6.66 183.49

100.00 21 7 42 2280.20 -27.36 43.72 Z2.77 102.53 21 45 42 1680.2 -25.36 33.49

100.00 11 43 23 4279.11 11.38 171.69 17.62 62.17 12 54 42 3679.1 7.57 164.97

110.00 22 28 6 2028.58 -30.52 23.69 21.85 106.21 23 1 55 1428.6 -27.99 15.41

110.00 12 39 28 4103.49 14.21 156.71 15.97 58.58 13 47 51 3503.5 9.95 150.20

DIFFERENTIAL CORRECTIONS NIO-COURSE ExECUTICN ACCURACY ORBIT DETERMINATION ACCURACy

TOE .8173 TRA-1.8138 TC3 .60g5 BAU .3494 $GT 2615.1SGR 1978.9 SG3 2684.2 ST 1250.3 SR 1089.2 8S 3458.1

ROE .7986 RRA-I.0609 RC3 1.1211FAU .42068 RRT .9274 RRF -.9680 RTF -.9429 CRT .9781 CRS .9498 CST .9937

F06-6.9874 FRA19.4427 FC-17.7846 BSP 11495 SGIB 3279.5 R23 -.1191 R13 -.9682 LSA 3819.8 MSA 340.6 SSA 27.2

806 1.1414 BRA 2.!013 8C3 |.276! FSP 8904 $61 3224.0 SG2 600.5 THA 36.53 ELI 1649.3 EL2 171,8 ALF 40.97

LAUNCH DATE OCT 3 1964 FLIGHT TIME 298.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CCI41C DISTANCE 698.713 EARTH TO MARS

RL 149.67 LAL -.00 LOt. 9.82 VL 32.583 GAL -7.44 AZL 89.77 HCA 224.54 SMA 186.45 ECC .23461 INC .2327 V1 29.771

RP 230.05 LAp -.16 LOP 234.35 VP 21.023 GAP -1.09 AZP 90.17 TAL 319.03 TAP 183.57 RCA 142.70 APO 230.19 V2 23.907

RC 229.120 GL 1.67 GP 10.45 ZAL 145.66 ZAP 122.47 ETS 172.09 ZAE 158.40 ETE 147.30 ZAC 97.36 ETC 256.58 CLP 123.08

PLANETOCENTRIC CONIC

C3 20.343 VHL 4.510 DLA 11.05 RAL 157.94 RAO 6587.8 VEL 11.905 pTH 2.12 VHP 3.390 DpA 11.83 RAP 182.67 ECC 1.3348

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ I._NG INJ RT ASC |NJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 38 50 2568.37 -26.29 65.17 23.15 100.93 20 21 38 1968.4 -24.51 36.95

90.00 10 30 16 4312,53 9.95 189.60 18.18 83.35 11 45 28 3912.5 6.29 182.83

100.00 21 5 43 2288.16 -27.48 44.29 22.87 102.26 21 43 51 1688.2 -25.51 36.04

100.00 11 48 4 4267.98 11.03 171.05 17.81 62.04 12 57 12 3668.0 7.20 164.35

110.00 22 28 31 2035.31 _30.84 24.18 21.96 105.95 23 0 26 1435.3 -28.15 15.87

110.00 12 41 45 4093.58 13.88 156.16 15.95 58.44 13 49 59 3493.6 9.59 149.67

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7597 TRA-1.9527 TC3 .4895 BAU .3389 $GT 2387.9 SGR 2009.3 863 2772.4 ST 1159.1 SR 1103.1 S9 3503.9

ROE .8038 RRA-l.0724 RC3 1.1459 FAU .43326 RRT .9193 RRF -.9679 RTF -.9331 CRT .9600 CRS .9491 CST .9923

FOE-7.1499 FRA20.OO53 FC-16.4394 BSP 10931 SGB 3120.9 R23 -.1219 RlS -.9665 LSA 3836.0 MSA 348.8 SSA 27.0

BOE 1.1060 BRA 1.9701 BC3 1.2461 FSP 9220 SG1 3059.2 SG2 617.3 THA 39.66 ELI 1592.1 EL2 159.7 ALF 43.56

LAUNCH DATE OCT 3 1964 FLIGHT TIME 300.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DISTANCE 702.564

RL 149.67 LAL -.00 LOL 9.82 VL 32.575 GAL -7.42 AZL 89.72 HCA _LS_L_6 SMA

RP _29.67 LAp -.20 LOP 235.38 VP 21.057 GAp -1.41AZP 90.19 TAL 319.05 TAp

RC 251.027 GL 1.98 GP 10.44 ZAL 145.62 ZAp 120.85 ETS 172.53 ZAE 156.87 ETE

PLANETOCENTRIC CONIC

C3 20.222 VHL 4.497 DLA 11.34 RAL 158.04 RAD 5567.8 9EL 11.900 PTH 2.11VHp

LHCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 36 47 2576.72 -26.39 65.76 23.26 100.65 20 19 44

90.00 10 33 4 4501.34 9.61 188.96 18.19 63.23 11 48 5

100.00 21 3 50 2295.95 -27.59 44.84 22.99 101.99 21 42 6

100.00 11 48 41 4257.35 10.69 170.45 17.62 61.92 12 59 39

110.00 22 25 1 2041.92 -30.77 24.65 22.09 105.69 22 59 3

110.00 12 44 0 4084.14 13.53 155.84 15.95 58.30 13 52 4

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .7022 TRA-1.4830 TC3 .3639 BAU .3315 SGT 2149.7 8GR 2039.4 SG3 2859.4

ROE .8116 RRA-l.0831 RC3 1.1709 FAU .44815 RRT .9083 RRF -.9678 RTF -.9197

F06-7.3198 FRA20.5513 FC-19.1008 BSP 10315 SGB 2963.1 R23 -.1241 RIS -.9647

BDE 1.0732 BRA 1.8363 8C3 1.2262 FSP 9519 SGI 2894.6 SG2 633.6 THA 43.34

EARTH TO MARS

186.31 ECC .23393 INC .2749 Vl 29.771

184.61 RCA 142.73 Apo 229.89 V2 23.948

149.84 ZAC 97.21 ETC 256.44 CLP 121.42

3.339 DpA 12.09 RAp 182.08 ECC 1.3328

PO CST TIM INJ 2 LAY INJ 2 LONG

1976.7 -24.65 57.52

3901.3 5.94 182.20

1696.0 -25.66 36.57

3657.4 6.85 163.76

1441.9 -28.51 16.32

3484.1 9.24 149.16

ORBIT DETERMINATION ACCURACY

ST 1065.2 SR 1117.4 SS 3550.0

CRT .9826 CRS .9486 CSY .9902

LSA 3854.5 MSA 357.0 SSA 26.6

EL1 1537.0 EL2 145.9 ALF 46.39

LAUNCH DATE OCT 3 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC _IC DISTANCE 706.424

RL 149.67 LAL -.00 LOt. 9.82 VL 32.567 GAL -7.41 AZL 89.68 HCA 226.59 SMA

RP 229.28 LAP -.23 LOP 236._1 VP 21.091 GAP -1.71 AZP 90.22 TAL 319.05 TAp

RC 232.913 GL 2.28 GP 10.43 ZAL 145.59 ZAP 119.18 ETS 172.97 ZAE 155.27 ETE

PLANETOCENTRIC CONIC

CS 20.116 VHL 4.485 DLA 11.82 RAL 138.14 RAD 6567.8 VEL 11.895 PTH 2.11 VHP 3.291 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 34 30 2584.90 -26.49 66.34 23.38 100.38 20 17 55

90.00 10 35 49 4490.66 9.28 188.34 18.22 63.13 11 50 39

100.00 21 2 4 2303.58 -27.70 45.38 23.12 101.72 21 40 27

100.00 11 51 16 4247.21 10.36 169.87 17.65 61.80 13 2 3

110.00 22 23 37 2048.39 -30.88 25.12 22.23 105.44 22 57 45

110.00 12 46 12 4075.17 13.20 155.14 15.97 58.18 15 54 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6414 TRA-1.3076 TC3 .2256 BAU .3269 SGT 1902.7 SGR 2068.2 SG3 2944.6

ROE .8191 RRA-l.0937 RC3 1.1945 FAU .45859 RRT .6911 RRF -.9677 RTF -.8994

FOE-7.4829 FRA21.0922 FC-19.7382 BSP 9725 SGB 2610.3 R23 -.1259 R13 -.9630

8DE 1.0403 BRA 1.7047 BC3 1.2156 FSP 9821 SG| 2753.3 862 653.4 THA 47.68

EARTH TO MARS

186.16 ECC .23331 INC .3156 vl 29.771

185.65 RCA 142.74 APO 229.62 V2 23.988

152.14 ZAC 97.06 ETC 256.49 CLP 119.72

12.36 RAP 181.47 ECC 1.3311

PO CST TIM INJ 2 LAT INJ 2 LONG

1984.9 -24.79 58.08

3890.7 5.60 181.59

1703.6 -25.80 37.09

3647.2 6.51 163.20

1448.4 -28.46 16.76

3475.2 8.90 148.68

ORBIT DETERMINATION ACCURACY

ST 965.9 SR 1130.9 SS 3593.5

CRY .9854 CRS .9480 CST .9875

LSA 3871.9 NSA 365.0 SSA 26.3

ELI 1482.0 EL2 125.7 ALF 49.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CTXqlC

RL 148.87 LAL -.OD

RP 226.89 LAP -.26

RC 234.778 GL 2.57

PLANETOCENTMIC CONIC

C3 20,025 VHL 4.475

LNCN AZMTH LNCH TIME

90.00 19 3S D

90.00 10 38 30

100.00 21 0 25

lO0.O0 11 53 48

110.00 22 22 18

110.00 12 48 22

FLIGHT TIME 304.00

DISTANCE 710,292

LOt. 9.82 VL 32.560 GAL -7.39 AZL 89.64 HCA 227.63 SMA

LOP 237.44 VP 21.127 GAp -2.02 AZP 90.24 TAL 319.05 TAp

GP 10.41 ZAL 145.57 ZAP 117.48 ETS 173.40 ZAE 153.60 ETE

DLA 11.89 RAL 158.25 RAO 6567.8 VEL 11.891 PTH 2.11 VHp

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME

2592.90 -26.59 86.90 23.52 100.11 20 16 13

4480.51 8.96 187.76 18.27 63.03 11 53 11

2311.06 -27.80 45.gl 23.26 101.46 21 38 54

4237.58 10.05 169.32 17.70 61.70 13 4 25

2054.74 -31.00 25.56 22.39 105.19 22 56 33

4066.66 12.90 154.67 16.01 58.07 13 56 9

O|FFER(NT|&L CCRRECTIONS MIO-COURSE ExECuTION ACCURACy

TOE .5789 TRA-1.1248 TC$ .0779 BAU .3265 SGT 1649.3 _ 2095.7 863 3027.2

ROE .8286 RNA-1.1037 RC3 1.2169 FAU .47081 RRT .8638 RRF -,9676 RTF -.8679

FOE-?.6443 FRA21.6188 FC-20.3540 BSP 9137 SG8 2666.9 R23 -.1259 R13 -.9614

BDE 1.0092 BRA 1.5789 BC$ 1.2194 FSP 10108 SGI 2580.1 862 674.9 THA 52,82

LAUNCH DATE OCT S 1964 FLIGHT TIME 308.00

HELIOCENTRIC CONIC DISTANCE 7t4.168

RL 149.67 LAL m-O0 LOL 9.82 VL 32.553 GAL °7.38 AZL 89.61HCA 228.66 SMA

RP 228.51 LAp --.30 LOP 238.48 VlP 21.183 GAP --2.32 AZP 90.28 TAL 319.04 TAp

RC 288.628 GL 2,85 GP 1_.39 ZAL 145.58 ZAP 115.74 ETS 173.83 Z/dE 151.86 ETE

PLAN(TOCENTfl[C CONIC

C3 19.949 VHL 4.466 DLA 12.15 RAL 158.36 RAD 6567.8 V(L 11.888 PTH 2.11VHP

ARRIVAL DATE AUG 3 1965

EARTH TO MARS

186.06 ECC .23274 INC .3549 vl 29.77t

186.68 RCA 142.76 APO 229.36 V2 24.029

154.23 ZAC 96.89 ETC 256.56 CLP 117.98

S.245 DpA 12.64 RAp 180.81ECC 1.3296

PO CST TIM INJ 2 LAT INJ 2 LONG

1992.9 -24.92 58.63

5880.5 5.28 181.02

1711.1 -25.93 37.61

$637.6 6.19 162.66

1454.7 -28.60 17.20

3466.7 8.59 148.23

ORBIT DETERMINATION ACCURACY

ST 862.7 SR 1144.1SS 3635.4

CRT .9886 CRS .9474 CST .9836

LSA 3889.6 MSA 372.9 SSA 26.0

EL1 1429.1 EL2 103.9 ALF 53.07

ARRIVAL DATE AUG 5 1965

EARTH TO MARS

185.95 ECC .23223 INC .3937 vl 29.771

187.70 RCA 142.76 APO 229.18 V2 24.070

156.12 ZAC 96.72 ETC 256.63 CLP 116.20

3.203 OPA 12.93 RAp 180.13 ECC 1.3283
LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 19 $1 16 2600.72 -26.88

90.00 10 41 8 4470.86 8.67

100.00 20 58 49 2518.37 -27.90

100.00 11 56 16 4228.45 9.78

110.00 2"2 21 5 2060.98 -31.1t

110.00 12 SO SO 4058.62 12.61

DIFFERENTIAL CCRR(CTION$

TOE .5140 TRA -.9386 TC3 -.0799 BAU .3306

ROE .8387 RRA-1.1134 RE3 1.2372 FAU .48232

FOE-7.7954 FRA22.1276 FC-20.9312 8SP 8598

60E .9795 8RA 1.4843 8C3 t.2598 FSP 10406

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.46 23.67 99.85 20 14 37 2000.7 -28.05 59.17

187.21 18.34 62.94 11 55 39 3870.9 4.97 180.48

46.43 23.42 101.20 21 37 27 1718.4 -26.07 38.11

168.81 17.76 61.60 13 6 45 3628.4 5.89 162.15

26.05 22.56 104.94 22 55 26 1461.0 -28.74 17.63

154.23 IG.07 57.96 13 58 9 3458.6 8.29 147.80

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6595.4 S(,R 2121.3 $63 3106.4 ST 755.3 SR 1156.3 SS $678.9

RRT .9176 RRF -.9674 RTF -.8154 CRT .9923 CRS .9468 CST .9776

SG6 2539.1 R23 -.1226 R13 -.9605 LSA 3906.3 USA 380.8 SSA 25.6

$1;1 2441.2 852 698.2 THA 58.90 EL1 1378.9 EL2 78.7 ALF 56.98

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 228.12 LAp -.33

RC 238.448 GL 3.12

PLANETOCENTR|C CONIC

C3 19.887 VHL 4.460

LNCH AZMTH LNCH TIME

go. Do lg 29 $9

go.oo 10 48 43

100.00 20 57 21

100.00 11 58 42

110.00 22 19 57

110.00 12 52 36

FLIGHT TIME 508.00 ARRIVAL DATE AUG 7 1965

DISTANCE 718.05D EARTH TO MARS

LOL 9.82 VL 32.547 GAL -7.37 AZL 69.57 HCA 229.70 SMA 185.84 ECC .23177 INC .4307 vt 29.771

LOP 23g.52 VP 21.200 GAP -2.61 AZP 90.26 TAL 319.02 TAp 188.72 RCA 142.77 APO 228.91 V2 24.111

GP 10.57 ZAL 145.56 ZAP 115.96 ETS 174.26 ZAE 150.06 ETE 157.66 ZAC 96.54 ETC 256.70 CLP 114.39

OLA 12.40 RAL 158.48 RAD 6567.8 VEL 11.886 PTH 2.11 VHp 3.165 DpA 13.24 RAp 179.41 ECC 1.$278

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2608.37 -25.77 66.00 23.84 99.59 20 13 8 2006.4 -25.17 59.69

4461.74 8.$8 186.69 18.45 62.85 11 58 5 3861.7 4.68 179.97

2825.52 -27.99 45.95 23.59 100.95 21 36 7 1725.5 -26.19 38.60

4219.85 9.48 168.32 17.65 61.52 15 9 2 $619.8 5.60 161.68

2067.06 -31.21 26.48 22.75 104.70 22 54 24 1467.1 -28.88 18.05

4051.05 12.53 153.81 16.|5 57.86 14 0 7 3451.0 8.00 147.40

OIFFERENT1AL CORRECTIONS

TOE .4428 TRA -.7427 TC3 -.2562 6AU .3399

ROE .8890 RRA-1.1240 RE3 1.2523 FAU .49192

F06-7.9095 FR422.6491 FC-21.4140 BSP 8200

60E .9486 BRA 1.3472 BC3 1.2783 FSP 10757

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAb -.00

RP 227.78 LAp -.$6

RC 240,248 GL S.S9

PLANETOCENTRIC CONIC

C3 19.889 VHL 4.454

LNCH AZ14TH LNCH T|ME

90.00 19 28 9

90.00 10 46 15

100.00 20 56 0

100.00 12 1 5

110.00 22 18 55

110.00 12 54 $9

MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1153.5 SGR 2143.7 865 5181.3 ST 640.0 SR 1166.1 SS 3703.9

RRT .7290 RRF -.9671 RTF -.7188 CRT .9956 CRS .9457 CST .9686

SG8 2434.4 R23 -.1154 R15 -.9607 LSA 3916.2 MSA $88.4 9SA 25.6

SG1 2322.7 662 728.7 THA 66.08 EL1 1329.1 EL2 52.7 4LF 61.30

FLDGHT TIME 310.00 ARRIVAL DATE AUG 9 1965

DISTANCE 721.943

LOL 9.82 VL 32.541 GAL -7.36 AZL 89.53 HCA 230.75 SMA

LOP 240.56 VP 21.238 GAP -2.90 A2P 90.30 TAL 318.99 TAp

GP 10.35 ZAL 145.56 ZAP 112.15 ET5 174.69 ZA( 148.21 ETE

EARTH TO MARS

185.74 ECC .23136 INC .4671 vl 29.771

189.74 RCA 142.77 APO 228.72 V2 24.152

159.45 ZAC 96.$5 ETC 256.78 CLp 112.58

2.11 VHp 3.129 DpA 13.55 RAP 178.66 ECC 1.3265

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2015.8 -25.29 60.21

3853.1 4.40 179.48

1732.5 -26.51 39.09

3611.7 5.53 161.22

1473.0 -29.01 18.46

3443.9 7.74 147.02

ORBIT DETERMINATION ACCURACY

ST 530.1 8R 1178.4 SS 3742.S

CRT .9985 CRS .9454 CST .9508

LSA 3939.1MSA 596.0 SSA 25.1

EL1 1291.8 EL2 26.8 ALF 65.80

DIFFERENTIAL CORRECTIONS

TOE .3774 TRA -.5371 TC3 -.4256 BAU .3557

ROE .8472 RflA-l.lZ99 RC3 1.2719 FAU .50351

FDE-8.0756 FRA23.0794 FC-21.9718 8SAP 7726

80( .9275 BRA 1.2510 BE3 1.3412 FSP I0969

DLA 12.64 RAL 158.61 RAD 6567.8 VEL 11.884 PTH

Lml TIME INJ LAT INJ LONG

2615.85 -26.85 68.55 24.03 99.34 20 11 44

4453.11 8.11 186.20 18.54 62.78 12 0 28

2832.51 -28.08 47.45 23.78 100.70 21 34 52

4211.68 9.21 167.86 17.95 61.44 13 1t 17

2073.04 -31.32 26.91 22.95 104.48 22 53 28

4043.91 12.08 155.42 16.24 57.78 14 2 3

MID-COURSE EXECUTION ACCURACY

SGT 938.5 SGR 2165.7 SG3 3252.0

RRT .5678 RRF -.9689 RTF -.5425

SG8 2360.3 R23 -.0977 fl13 -.9620

SGI 2238.9 SG2 747.3 THA 74.39

4g



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 3 I964 FLIGHT TIME 312.00

HELIOCENTRIC CONIC

RL 149.67 LAb -.00 LOt. 9.82 VL

RP 227.34 LAP -.3g LOP 241.61 VP 21.277 GAP -3.19

RC 242.030 GL 5.65 GP 10.32 ZAL 145.58 ZAP 110.30

PLANETOCENTR|C CONIC

C3 19.805 VHL 4,450 DLA 12.86 RAL 158.74 RAD 6567.8

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 19 26 45 2623.15 -26.93 69.05

90.00 10 48 44 4445.00 7.86 185.73

100.00 20 54 45 2339.35 -28.18 47.94

100.00 12 3 25 4204.03 8.96 167.43

110.00 22 17 59 2078.90 -31.42 27.34

110.00 12 56 40 4037.24 11.83 153.06

ARRIVAL DATE AUG 11 1965

DISTANCE 725.842 EARTH TO MARS

32.536 GAL -?_36 AZL 89.50 HCA 231.79 SMA 185.65 ECC .23100 INC .5023 VI 29.771

AZP 90.31TAL 318.95 TAp 190.74 RCA 142.76 kPO 228.53 V2 24.195

ETS 175.11 ZAE 146.30 ETE 160.91 ZAC 96.15 ETC 256.87 CLP 110.65

VEL 11.882 PTH 2.11VHP 3.097 DpA 13.87 RAP 177.88 ECC 1.3259

INJ RT ASC INJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

24.23 99.09 20 10 28 2023.1 -25.40 60.72

18,86 62,71 12 2 49 3845.0 4.14 179.03

23.99 100.46 21 33 44 1739.3 -26.43 39.58

18.07 61.36 13 13 29 3604.0 5.07 160.80

23.17 104.22 22 52 38 1478.9 -29.14 18.87

16.36 57.89 14 3 57 3437.2 7.49 146.66

DIFFERENTIAL CORRECTIONS

TOE .3082 TRA -.3264 TC3 -.6070 BAU .3771

ROE .8547 RRA-l.1350 RC3 1.2886 FAU .51408

FOE-8.2244 FRA23.4867 FC-22.4718 BSP 7405

8DE .9086 BRA 1.1810 6C3 1.4244 FSP 11183

MID-COURSE EXECUTION ACCURACY ORBIT DETERM[NATION ACCURACY

SGT 796.9 SGR 2184.7 663 3317.3 ST 417.6 SR 1189.2 $S 3775.7

RRT .2660 RRF -.9866 RTF -.2211 CRT .9951 CRS .9450 CST .9156

$GB 2325.5 R23 -.0745 RI3 -.9645 LSA 3960.0 MSA 403.3 SSA 24.6

$61 2196.4 SG2 764.2 THA 83.69 ELI 1259.8 EL2 39.2 ALF 70.72

LAUNCH DATE OCT 3 1964 FLIGHT TIME 314.00

HELIOCENTRIC CCNIC

ARRIVAL DATE AUG 13 1965

DISTANCE 729.749 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.531 GAL -7.36 AZL 89.46 HCA 232.84 SMA 185.56 ECC .23069 IMC .5368 vl 29.771

RP 226.95 LAp -.43 LOP 242.66 VP 21.318 GAP -3.47 AZP 90.32 TAL 318.90 TAP 191.74 RCA 142.76 APO 228.37 V2 24.235

RC 243.792 GL 3.90 GP 10.28 ZAL 145.60 ZAP 108.42 ET8 175.53 ZAE 144.35 ETE 162.26 ZAC 95.93 ETC 256.96 CLP 108.74

PLAN(TOCENTRIC CO_IIC

C3 19.785 VHL 4.448 DLA 13.08 RAL 159.89 RAO 6567.8 VEL 11.881 _ 2.11 VHp 3.069 DpA 14.20 RAp 177.07 ECC 1.3256

LNCH AZMTH LNCH TIME L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 25 28 2630.27 -27.01 69.56 24.44 98.84 20 9 18

90.00 10 31 9 4437.40 7.62 185.30 18.81 62.65 12 5 7

100.00 20 53 36 2346.02 -28.25 48.42 24.21 100.22 21 32 42

100.00 12 5 42 4196.88 8.73 167.02 18.21 61.30 13 15 39

110.00 22 17 9 2084.63 -31.51 27.76 23.40 103.99 22 51 53

110.00 12 58 39 4031.03 11.61 152.72 16.49 57.62 14 5 50

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTI(_ ACCURACY

TOE .2381 TRA -.1099 TC3 -.7977 BAU .4039 SGT 785.7 9GR 2200.3 963 3376.1

ROE .8815 RRA-l.1390 RC3 1,3019 FAU .52349 RRT -,1538 RRF -.9682 RTF .2150

FOE-8.3582 FRA23.6622 FC-22.9063 6SP 7255 _ 2336.4 RZ3 -.0461 R13 -.9675

BDE .8933 8RA 1.1442 BC3 1.5269 FSP 11393 SG1 2204.1 862 775.0 THA 93.58

PO CST TIH INJ 2 LAT INJ 2 LONG

2030.3 -25.51 61.21

3837.4 3.90 178.60

1746.0 -26.54 40.03

3596.9 4.85 160.41

1484.6 -29.27 19.27

3431.0 7.25 146.53

ORBIT DETERMINATION ACCURACY

ST 308.0 SR 1198.7 9S 3804.7

CRT .9656 CRS .9445 CST .8314

LSA 3979.7 MSA 410.4 SSA 24.3

EL1 1235.2 EL2 77.7 ALF 76.01

LAUNCH DATE OCT 5 1964 FLIGHT TINE 316.00

HELIOCENTRIC CONIC DISTANCE 733.665

RL 149.67 LAL -.DO LOt. g.62 VL 32.526 GAL -7.36 AZL 89.43 HCA 233.90 SMA

RP 226.56 LAp -.46 LOP 243.71 VP 21.356 GAP -3,75 AZP 90.54 TAL 318.84 TAp

RC 245.534 GL 4.i4 GP 10.24 ZAL 145.64 ZAp 106.52 ETS 175.95 ZAE 142.36 ETE

PLANETOCENTRlC CONIC

C3 19.779 VHL 4.447 DLA 13.28 RAL 159.04 RAD 6567.8 VEL 11.881 pTH 2.11VHP

LNCM AZNTH LNCH TIME L-I TIRE INJ LAT

90.00 19 24 18 2637.21 -27.08

g0.00 10 53 32 4430.31 7.40

100.00 20 52 35 2352.53 -28.32

100.00 12 7 57 4190.22 8.51

110.00 22 16 24 2090.24 -31.60

110.00 13 0 36 4025.28 11.40

DIFFERENTIAL CORRECTIONS

TOE .1621 TRA .1123 TC3 -.9960 6AU .4357

ROE .8678 RRA-l.1415 RC3 1.3126 FAU .53195

FOE-6.4781 FRA24.2006 FC-23.2835 8SP 7287

80( .8828 BRA 1.1470 BC3 1.6477 FSP 11583

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAL -.00 LOt. 9.82

RP 226.17 LAp -.49 LOP 244.77

RC 247.256 GL 4.38 GP 10.20

PLANETOCENTRIC CONIC

C3 19.78T VHL 4.448 DLA 13.47

LNCH AZMTH LNCH TIME L-I TIME

90.00 19 23 16 2643.97

90.00 10 55 51 4423.74

100.00 20 51 39 2358.68

100.00 12 10 8 4184.06

110.00 22 15 46 2095.72

110.00 13 2 31 4019.98

DIFFERENTIAL CORRECTIONS

TOE .0859 TRA .3404 TC3,-1.2013

ROE .8736 RRA-I.1422 RC3 1.3202

FOE-8.5848 FRA24.4959 FC-23.5929

BDE .8778 BRA 1.1919 BC3 1.7849

ARRIVAL DATE AUG 15 1965

EARTH TO MARS

185.48 ECC .23043 INC .5705 Vl 29.771

192.74 RCA 142.74 APO 228.23 V2 24.277

163.51 ZAC 95.71ETC 257.06 CLP 106.79

3.044 DpA 14.53 RAp 176.25 ECC 1.3255

INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

20 8 15 2037.2 -25.61 61.69

12 7 22 3830.3 3.67 178.21

21 31 47 1752.5 -26.65 40.48

13 17 47 3590.2 4.61 160.04

22 51 14 1490.2 -29.39 19.66

7 42 3425.3 7.04 146.03

ORBIT DETERHINATION ACCURACY

ST 215.2 SR 1206.9 SS 3829.4

CRT .8175 CRS .9439 CST .5858

LSA 3999.1MSA 417.5 SSA 23.9

EL1 1219.8 EL2 122.6 ALF 81.62

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

SMA 185.41ECC .23022 INC .6032 vl 29.771

TAp 193.72 RCA 142.73 APO 228.10 v2 24.318

ETE 164.68 ZAC 95.48 ETC 257.16 CLP 104.85

VHP 3.022 DPA 14.86 RAp 175.37 ECC 1.3256

INJ LONG INJ RT ASC INJ AZNTH

70.05 24.67 98.61

184.90 16.97 62.59

48.88 24.45 99.98

166.65 18.37 61.24

28.17 23.65 103.76

152.41 16.64 57.55 14

MID-COURSE EXECUTION ACCuRACy

SGT 922.3 SGR 2212.7 SG3 3428.3

RRT -.5025 RRF -.9658 RTF .5692

SOB 2397.2 R23 -.0177 R13 -.9705

SG1 2267.4 SG2 778.t THA 103.44

FLIGHT TIM( 318.00

DISTANCE 737.584

VL 32.522 GAL -7.37 AZI. 89.40 HCA 234.95

VP 21.397 GAP -4.02 AZP 90.35 TAt. 318.77

ZAL 145.69 ZAP 104.59 ETS 176.36 ZAE 140.32

BAU .4722

FAU .53923

BSP 7519

FSP 11758

RAL 159.20 RAD 6567.8 VEL 11.881 pTH 2.11

INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-27.15 70.53 24.92 98.37 20 7 19 2044.0 -25.71 62.16

7.20 184.53 19.15 62.54 12 9 35 3823.7 5.46 177.84

-28.40 49.34 24.70 99.75 21 30 58 1758.9 -26.76 40.92

8.31 166.30 18.55 61.18 13 19 52 $584.1 4.40 159.70

-31.69 28.57 23.91 103.54 22 50 41 1495.7 -29.50 20.05

11.20 152.12 16.81 57.49 14 9 31 3420.0 6.84 145.75

MID-COURSE EXECUTI(_t ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1165.2 SGR 2221.4 SG3 3472.7 ST 177.7 8R 1213.8 8S 3850.1

RRT -.7004 RRF -.9652 RTF .7652 CRT .2873 CR8 .9433 CST -.0435

8GB 2508.4 R23 .0060 R13 -.9733 LSA 4018.4 MSA 424.4 88A 25.5

SG1 2385.9 SG2 774.3 THA 112.69 EL1 1214.9 EL2 170.0 ALF 87.54

5O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LAUNCH DATE OCT 3 1964 FLIGHT TIME 320.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC 01 STANCE 741.511 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.62 VL 32.519 GAL -7.38 AZL 89.36 HCA 236.02 3MA 185.34 ECC .23006 ZNC .6353 vl 29.771

RP 225.78 LAp -.53 LOP 245.63 Vp 21.438 GAP -4.30 AZP 90.36 TAL 318.69 TAp 194.70 RCA 142.70 APO 227.96 V2 24.360

RC 248.959 GL 4.61GP 10.14 ZAL 145.74 ZAP 102.64 ETS 176.77 ZAE 138.26 ETE 165.76 ZAC 95.24 ETC 257.27 CLP 102.84

PLANETOCENTRIC CONIC

C3 19.808 VHL 4.451 DLA 13.66 RAL 159.37 RAD 6567.8 VEL 11.882 PTH 2.11 VHP 3.004 DpA 15.20 RAp 174.50 ECC 1.3260

LNCH AZHTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME

90.00 19 22 20 2650.54 -27.21 71.01 25.19 98.14 20 6 30

90.00 10 58 7 4417.68 7.01 184.18 19.35 62.49 12 11 45

100.00 20 50 51 2365.05 -28.47 49.79 24.97 99.53 21 SO 16

100.00 12 12 17 4178.40 8.12 185.99 18.75 61.13 13 21 55

110.00 22 15 13 2101.08 -31.78 28.97 24.20 103.32 22 50 14

110.00 13 4 25 4015.14 11.03 151.85 17.00 57.44 14 11 20

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0080 TRA .5734 TC3-1.4119 BAU .5127 8GT 1468.5 STIR 2226.3 SG3 3509.1

ROE .8790 RRA-l.1411 RC3 1.3248 FAU .54539 RRT -.8010 RRF -.9646 RTF .8627

F08-8.6795 FRA24.7427 FC-23.8367 8SP 7941 8GB 2667.0 R23 .0227 RI3 -.9760

BOE .8790 BRA 1.2771 BC3 1.9361 FSP 11907 SG1 2554.$ $4;2 788.1 THA 120.94

PO CST TIM INJ 2 LAT |NJ 2 LONG

2030.5 -25.81 62.82

3817.7 3.27 177.50

1765.1 -26;86 41.35

3578.4 4.21 159.39

1501.1 -29.62 20.42

3415.1 6.65 145.49

ORBIT DETERMINATION ACCURACY

ST 231.2 SR 1219.6 SS 3867.0

CRT -.3302 CRS .9426 CST -.6243

LSA 4038.3 MSA 431.1 SSA 23.1

EL1 1222.0 EL2 217.8 ALF 93.70

LAUNCH DATE OCT 3 1964 FLIGHT TIME 322.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC C_NIC

RL 149.87 LAL -.00 LOL 9.82 VL

RP 225.38 LAp -.56 LOP 246.90 VP

RC 250.643 GL 4.83 &p 10.08 ZAL 145.81 ZAp 100.87 ETS

PLANI[TOCENTRIC CON|C

C3 19.844 VHL 4.455 OLA 13.83 RAL 159.54 RAO 8567.8 VEL

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG

90.00 19 21 32 2656.93 -27.27 71.46

90.00 11 0 20 4412,14 6.83 183.87

100.00 20 50 10 2371.07 -28.53 50.22

100.00 12 14 23 4173.23 T.95 185.70

110.00 22 14 47 2106.31 -31.86 29.35

110.00 13 6 15 4010.75 10.87 151.62

DIFFERENTIAL CCRRECTION9

TOE -.0716 TRA .8114 TC3-1.6285 8AU .5588

ROE .8839 RRA-l.1379 RC3 1.3267 FAU .55052

F0[-8.7611 FRA24.9363 FC-24.0180 BSP 8540

BDE .8868 BRA 1.3976 8C3 2.0990 FSP 12025

DISTANCE 745.446 EARTH TO MARS

32.514 GAL -7.39 AZL 89.33 HCA 237.08 ,_A 185.28 ECC .22995 INC .6668 vl 29.771

2t.480 GAp -4.56 AZP 90.36 TAL 318.59 TAp 195.68 RCA 142.68 APO 227.89 V2 24.402

177.18 ZAI[ 136.17 ETE 166.77 ZAC 95.00 ETC 257.38 CLP 100.84

11.884 PTH 2.11VHP 2.990 DpA 15.53 RAp 173.60 ECC 1.3266

INJ RT ASC |NJ AZMTH ]NJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

25.47 97.92 ZO 5 49 2056.9 -25.90 63.07

19.57 62.45 12 13 52 3812.1 3.09 177.19

25.26 99.31 21 29 41 1771.1 -26.95 41.78

18.96 61.09 13 23 56 3573.2 4.04 159.10

24.49 103.11 22 49 53 1506.3 -29.73 20.79

17.21 57.39 14 13 6 3410.8 6.49 145.26

OR8|T DETERMINATION ACCURACY

ST 338.1SR 1224.0 86 3879.8

CRT -.6089 CRS .9418 CST -.8389

LSA 4058.7 MSA 437.8 SSA 22.7

ELI 1242.0 EL2 264.3 ALF 100.01

MID-COURSE ExECuTION ACCURACY

SGT 1806.5 SGR 2227.4 SG3 3537.0

RRT -.6543 RRF -.9639 RTF .9134

SG8 2867.9 R23 .0325 R13 -.9787

SG1 2766.5 SG2 756.1 THA 128.06

LAUNCH OATE OCT 3 1964 FLIGHT TIME 524.00

HELIOCENTRIC CONIC DISTANCE 749.387

RL 149.67 LAL -.00 LOL 9.62 VL 32.510 GAL -7.41AZL 89.30 HCA

RP 224.99 LAp -.59 LOP 247.96 VP 21.522 GAp -4,85 AZp 90.37 TAL

RC 152.307 GL 5.05 GP 10.02 ZAL 145.89 ZAP 98.69 ETS 177.58 ZAE

PLANETOCENTRIC CONIC

C3 19.893 VHL 4.480 OLA 13.99 RAL 159.73 RAO 6567.8 VEL 11.886 PTH 2.11VHp

LNCH AZNTH LNCH TIME L-I TIME IMJ LAT INJ LONG |NJ RT ASC INJ AZIdTH INJ TIME

90.00 19 20 51 2663.13 -27.33 71.91 25.77 97.71 20 5 I4

90.00 11 2 30 4407.13 6.67 183.59 19.81 62.42 12 15 57

100.00 20 49 36 2376.91 -28.60 50.64 25.56 99.09 21 29 12

100.00 12 16 26 4168.57 7.80 165.44 19.20 61.05 13 25 55

110.00 22 14 26 2111.42 -31.93 29.73 24.81 102.90 22 49 38

110.00 13 6 4 4006.83 10.72 151.40 17.43 57.35 14 14 51

DIFFERENTIAL CCRRECTION3 MIO-COURDE EXECUTION ACCURACY

TOE -.1527 TRA 1.0536 TC3-1.8447 OAU .6040 SGT 2166.1 SGR 2224.3 SG3 3555.6

ROE .6882 RRA-l.1326 RC3 1.3251FAU .55419 RRT -.6843 RRF -.9830 RTF .9416

FOE-8.8270 FRA25. 0771 FC-24.1178 BSP 9294 SGB 3104.7 R23 .0376 RI3 -.9814

908 .9013 BRA 1.5469 8C3 2.2712 FSP 12119 SGt 3015.6 SG2 T48.6 THA 134.14

238.15 SNA

518.49 TAp

134.05 ETE

LAUNCH OATE OCT 3 1964 FLIGHT TIME 326.00

ARRIVAL DATE AUG 23 1965

239.22 SMA

318.38 TAp

131.91ETE

EARTH TO MARS

185.23 ECC .22989 |NC .6976 vl 29.771

196.64 RCA 142.64 Apo 227.61 V2 24.444

167.72 ZAC 94.74 ETC 257.49 CLP 98.82

2.979 OpA 15.86 RAp 172.69 ECC 1.3274

PO CST TIM INJ 2 LAT INJ. 2 LONG

2063.1 -25.98 63.50

3807.1 2.93 176.91

1776.9 -27.04 42.19

3566.6 3.88 156.84

1511.4 -29.83 21.15

3406.8 6.34 145.05

ORBIT DETERMINATION ACCURACY

ST 464.8 SR 1227.0 SS 3888.1

CRT -.7256 CRS .9410 CST -.9150

LSA 4079.3 MSA 444.2 SSA 22.3

ELI 1275.5 EL2 307.7 ALF 106.35

HELIOCENTRIC CONIC OISTANCE 753.334

RL 149.67 LAL -.00 LOt. 9.92 VL 32.507 GAL -7.42 AZ1. 89.27 HCA

RP 224.60 LAP -.63 LOP 249.04 VP 21.565 GAP -5.09 AZP 90.37 TAt.

RC 253.931GL 5.26 GP 9.94 ZAL 145.98 ZAP 96.69 ETS 177.98 ZAE

PLAHETOCENTRIC CONIC

C3 19.958 VHL 4.467 DLA 14.14 RAL 159.92 RAD 6567.8 VEL 11.889 PTH 2.11VHp

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LOtIG INJ RT ASC INJ AZNTH INJ TIME

90.00 19 20 17 2669.13 -27.39 72.34 26.09 97.50 20 4 46

90.00 11 4 36 4402.63 6,53 183,33 20.06 62.39 12 17 59

100.00 20 49 8 2382.58 -28.66 51.05 25.88 98.89 21 28 51

100.00 12 18 26 4164.41 7.66 165.20 19.45 61.02 13 27 51

110.00 22 14 12 2116.40 -32.01 30.10 25.14 102.69 22 49 29

110.00 13 9 51 4903.36 10,59 151.22 t7.68 57.31 14 16 35

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.2353 TRA 1.2997 TC3-2.0650 BAU .8540 9GT 2559.7 8GR 2217.3 863 3565.3

ROE .8923 RRA-I.1250 RC3 1.3209 FAU .55683 RRT -,9022 RRF -.9620 RTF .9586

FOE-8.6821 FRA25.L579 FC-24.1558 BSP 10165 S_ 3371.4 R23 .0395 RI3 -.9839

BOE .9228 BRA 1.7190 803 2.4513 FSP 12171 SG1 3289.6 SGZ 738.3 THA 139.29

ARRIVAL DATE AUG 25 1965

EARTH TO MARS

185.17 ECC .22988 1NC .7278 vl 29.771

197.60 RCA 142.61 APO 227.74 V2 24.486

168.61 ZAC 94.48 ETC 257.61 CLp 96.80

2.972 OpA 16.16 RAp 171.77 ECC 1.3284

PO C$T TIM INJ 2 LAT INJ 2 LONG

2069.1 -26.06 63.92

3802.6 2.78 176.66

1782.6 -27.13 42.58

3564.4 3.74 158.61

1516.4 -29.93 21.50

3403.4 6.21 144.87

ORBIT DETERMINATION ACCURACY

ST 600.1SR 1228.9 SS 3892.8

CRT -,7932 CRS .9402 CST -.9477

LSA 4101.3 MSA 450.5 SSA 21.9

ELI 1522.9 EL2 346.6 ALF 112.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 328.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC C_]C DISTANCE 757.288 EARTH TO MARS

RL 149.67 LAL -.00 L04. 9.82 VL 32.505 GAL -7.45 AZL 89.24 HCA Z4O.3D SMA 185.13 [CC .22991 INC .7573 Vl 89.771

RP 224.21 LAP -.66 LOP 250.11 VP 21.809 GAP -5.34 AZP 90.38 TAL 318.25 TAP $98.55 RCA 142.57 AlSO Z27.69 V2 24.527

RC 255.576 GL 5.46 GP 9.86 ZAL 146.08 ZAP 94.70 (76 $78.37 ZA( $29.76 ETE $69.45 ZAC 94.25 (TC 257.74 CLp 94.77

PLAMETOCENTRIC CONIC

C5 20.054 VHL 4.476 DLA 14.28 RAL $60.13 RAO 6567.8 VEL 15.692 PTH 2.$1 VHp 2.966 DpA $6.50 RAP 170.85 ECC 1.3297

LHCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH XNJ TIME 1=O CST TIM INJ 2 bAT INJ 2 LONG

90.00 19 19 51 2674.95 -27.44 72.76 26.42 97.29 20 4 26 2075.0 -26.14 64.33

90.00 11 8 40 4398.66 6.41 183.15 20.34 62.36 12 19 58 3798.7 2.68 176.44

tOO.D0 20 48 48 2386.09 -28.72 51.45 26.22 98.68 21 28 3G 1788.1 -27.22 42.97

100.00 12 20 24 4160.76 7.54 165.00 $9.72 60.99 13 29 45 3560.8 3.62 158.41

110.00 22 14 5 2121.25 -32.1)9 30.46 25.49 102.49 22 49 26 $521.3 -30.03 21.85

110.00 13 11 36 4000.35 10.48 $51.05 17.94 57.28 14 18 $7 3400.4 6.10 144.71

DIFFERENTIAL CORRECTIONS NID-COUR_I[ EXECUTION ACCURACY ORD|T DETERMINATION ACCURACY

TDE -.3193 TRA 1.5486 TC3-2.2883 BAU .7062 8ST 2922.4 SGR 2206.2 $G3 3565.5 ST 740,0 SR 1229.4 SS 3893.2

ROE .8958 RRA-l.1154 RC3 1.3154 FAU .55807 RRT -.9134 RRF -.9609 RTF .9693 CRT -.8160 CRS .9393 CST -.9645

F08-8.9215 FRA55.1055 FC-24.1160 BSP 11133 SG8 3665.7 R23 .0397 R23 -.9861 LSA 4124.0 MSA 456.G SSA 21.A

DOE .9510 BflA 1.9085 BC3 2.6367 FSP 12195 SGt 3587.8 $62 731.7 THA 143.66 EL1 1383.7 EL2 380.1 ALF 118.51

LAUNCH DATE OCT 3 196A FLIGHT TIME 330.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CCNIC DISTANCE 765.248 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.62 VL 32.502 GAL -7.47 AZL 89.21 HCA 241.38 Sl4A 185.09 ECC .22999 INC .7864 vl 29.771

RP 223.62 LAP -.69 LOP 251.19 VP 21.653 GAP 05.60 AZ1P 90.38 TAL 318.11 TAP 199.49 RCA 142.52 APO 227.66 VZ 2A.569

tic 257.180 GL 5.66 GP 9.77 ZAL 146.19 ZAP 92°70 ET9 178.75 ZAE 127.60 ETE 170.24 ZAC 93.94 ETC 257.86 CLp 92.74

PLAHETOC(NTfllC CONIC

C3 20.126 VHL 4.486 OLA 14.41 RAL 160.34 RAO 0567.8 VEL 11.896 PTH 2.11 VHP 2.969 OpA $6.80 RAP 169.92 (CC 1.5312

LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

90.00 19 19 32 2680.37 -27.42 73.16 29.77 R7.|0 20 4 13 2080.6 -26.22 64.72

90.00 11 8 40 4395.22 6.30 162.91 20.63 62.34 12 21 55 3795.2 2.54 t76.24

100.00 20 46 55 2393.42 -28.77 51.84 26.57 98.49 21 28 28 1793.4 -27.30 43.35

100.00 12 22 18 4157.60 7.44 164.02 20.01 60.96 13 31 36 3557.6 3.51 158.24

110.00 22 14 3 2525.96 -32.15 30.01 25.95 102.29 22 49 29 1526.0 -30.13 22.18

110.00 13 13 19 3997.81 10.$9 150.92 16.22 57.25 14 19 57 3397.8 G.OO 144.57

DIFFERENTIAL CCRRECTIONS MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.4048 TRA 1,6005 TC3-2.3075 BAU .7603 $GT 3311.4 _ 2191.1 SG3 3556.2 ST 882.7 SR 1228.3 86 3888,3

ROE .9995 flRA-l.1055 RC3 1.3028 FAU .55799 RRT -.9204 flflF -.9596 RTF .9765 CRT -.8362 CRS .9383 CST -.9740

FOE-8.9466 FRA55.1505 FC-24.0027 BSP 12162 Sr,.B 39T0.7 R23 .0390 R13 -.9680 LSA 4146.4 MSA 462.6 SSA 21.0

6DE .9855 BRA 2.1117 BE5 2.8258 FS4P 12187 $61 3903.6 $62 726.8 THA 147.39 ELl 1456.4 EL2 408.3 ALF 12A.04

LAUNCH DATE OCT 3 1964 FLIGHT TLmlE 332.00 ARR%VAL DATE AUG 31 1965

HELIOCENTRIC CONIC DISTANCE 765.211 EARTH TO MARS

RL 149.87 LAL -.00 LOL 9.82 VL 32.500 GAL -7,50 AZL 89.18 HCA 242.46 SMA 165.05 ECC .23012 INC .5150 vl 29.771

RP 223.44 LAP -.72 LOP 252.26 VP 25.697 GAP -5.65 AZP 90.56 TAL 317.96 TAp 200.43 RCA 142.47 APO 227.64 V2 24.611

RC 258.763 GL 5.85 GP 9.67 ZAL 146.35 ZAP 90.71 ETS 179.12 ZA( 125.44 ETE 170.98 ZAC 93.67 ETC 257.99 CLP 90.72

• PLANETOCENTRIC CONIC

C5 20.233 VHL 4.498 DLA 14.52 RAL 160.56 RAG 6567.8 VEL $1.900 PTH 2.11 VHp 2.972 OpA 17.09 RAP 169.00 ECC 1._530

LNCH AZMTM LNCH TIME L-I TIME IMJ LAX INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 19 22 2685.99 -27.55 75.55 27.14 96.91 20 4 8 2086.0 -26.29 65.10

90.00 11 10 36 4392.33 6.25 182.75 20.94 62.52 12 25 49 3792.3 2.A5 176.05

100.00 20 48 29 2392.56 -28.82 52.21 26.94 98.30 21 28 28 1798.G -27.37 43.71

1OO.00 12 24 IO 4154.99 7.35 164.68 20.32 60.94 $3 55 25 3555.0 3.42 158.10

110.00 22 14 8 2130.57 -32.22 31.15 26.23 102.10 22 4g 39 1530.6 -30.22 22.51

110.00 13 15 0 5995.75 10.31 150.80 16.53 57.23 14 21 36 3395.7 5.92 144.47

DIFFERENTIAL C_RRECTIONS MID-COUR_A[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4699 TRA 2.0593 TC3-2.7250 BAU .8643 SGT 3707.0 SGR 2668°3 $63 3535.3 ST 1027.5 SR 1220.8 SS 3861.7

ROE .8980 RRA-I.0947 RC3 1.2790 FAU .55576 RRT -.9252 RRF -.9580 RTF .9811 CRT -.8499 CRS .9357 CST -.9809

FOE-8.8487 FNA25.1808 FC-23.G021 8SP 13416 _ 4294,5 R23 .0384 R13 -.9895 LSA 4152.0 MSA 468.8 5SA 20.S

BDE 1.0212 BRA 2.3322 9C3 3.0102 FSF 12356 SG1 4233.6 SG2 720,6 THA $50.65 ELI 1536.6 EL2 430.2 ALF lZg.2A

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 334.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC CONIC DISTANCE 769.194 EARTH TO MARS

RL 149.67 LAL -.OO LOL 9.82 VL 32.499 GAL -7.53 AZt. 99.16 t'K;A 243.55 SMA 185.02 ECC .23030 INC .8431 vl 29.771

RP 223.05 LAP -.73 LOP 253.36 Vp 21.742 GAP -6.09 AZP 90.38 TAI. 317.80 TAp 201.35 RCA 142.41 APO 227.63 V2 24.653

RC 260.626 tel.. 6.03 SIP 9.57 ZAL 146.45 ZAP 88.72 ETS 179.49 Z/dE 123.28 ETE 171.68 ZAC 93.39 ETC 258.12 CLP 88.70

PLAN(TOC(NTRIC CONIC

CS 20,354 VHL 4.512 OLA 14.63 RAL 160.79 RAD 6567.8 V(L 11.905 PTH 2.12 VHP 2.960 DpA 17.38 RAp 168.08 ECC 1.3550

LNCM AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

go.Do 19 19 $9 2695.23 -27.57 73.93 27.52 96.72 20 4 9 2091.2 -26.35 65.47

90.00 11 12 29 4389.94 6.13 182.61 21.27 62.30 12 25 39 3789.9 2.37 175.95

100.00 20 48 50 2403.55 -28.87 52.58 27.33 98.15 25 28 34 1803.6 -27.45 44.06

100.00 12 25 58 4152.84 7.28 164.56 20.64 60.93 13 35 11 3552.8 3.35 157.98

110.00 22 14 $9 2135.05 -32.28 31.49 26.63 101.91 22 49 54 1535.0 -30.30 22.85

110.00 13 16 39 3994.11 10.25 150.72 18.64 57.21 14 23 13 33g4.1 5.86 144.58

DIFFERENTIAL C_RRECTION$ NID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5777 TRA 2.313| TC3-2.9427 9AU .8718 8GT 4099.5 SER 2147.5 SG3 3508.6 ST 1172.2 SR 121g.8 SS 3857.5

ROE .9002 RRA-l.07GT RC3 1.2674 FAU .55116 RRT -.9275 RNF -.9564 RTF .9849 CRT -.8585 CRS .9353 CST -.9843

F0(-8.8880 FRAZ4.9716 FC-23.4455 96P 14514 SG8 4627.9 R_3 .037! R13 -.9906 LSA 4165./ MSA 474.3 SSA 20.3

BOE 1.0696 BRA 2.5514 9C3 3.2040 FSF 12187 $G$ 4576.G 962 719.8 THA $53.37 EL1 1650.g EL2 449.6 ALF 133.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 222.66 LAP -.79

RC 261.869 GL 6.21

PLANETOCENTRIC C(_41C

C3 20.490 VHL 4.527

LNCH AZMTH LNCH TIME

90.00 19 19 22

90.00 11 14 19

100.00 20 48 39

100.00 12 27 44

110.00 22 14 37

110.00 13 18 16

FLIGHT TIME 336.00 ARRIVAL DATE SEp A 1965

DISTANCE 773.163

LOL 9.82 VL 32.497 GAL -7.36 AZL 89.13 MCA

LOP 254.46 VP 21.787 GAP -8.34 AZP 90.37 TAL

"GP 9.46 ZAL 146.59 ZAP 66.74 ET5 179.84 ZAE

EARTH TO NANs

244.64 SMA 184.99 ECC .23053 INC .8708 Vl 29.771

317.63 TAp 202.27 RCA 142.35 APO 227.64 V2 24.695

121.12 ETE 172.35 ZAC g3.11 ETC 258.25 CLP 86.69

DLA 14.73 RAL 161.03 RAO 6567.8 VEL 11.911 PTH 2.12 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME

2696.27 -27.61 74.29 27.93 96.54 20 4 19

4388.08 6.07 182.51 21.62 62.29 12 27 27

2408.36 -28.92 52.93 27.74 97.93 21 26 47

4151.21 7.23 164.47 20.99 60.92 13 36 55

2139.39 -32.34 31.81 27.05 101.73 22 50 16

3992.95 10.21 150.65 19.18 57.20 14 24 49

DIFFERENTIAL CORRECTIONS

TOE -.6865 TRA 2.5683 TC3-3.1568 BAU .9301

ROE .9028 RRA-l.0578 RC3 !.2506 FAU .54816

FOE-8.8855 FRA24.7500 FC-23.1606 BSP 15664

8DE 1.1222 BRA 2.7776 BC3 3.3955 FSP 12032

MID-COURSE EXECUTION ACCURACY

SGT 4492.0 $GR 2122.4 SG3 3472.6

RRT -.9286 RRF -.9547 RTF .9875

SG8 4968.1 R23 .0362 R13 -.9921

$61 4915.8 $62 719.4 THA 155.76

2.991 OPA 17.64 RAP 167.17 ECC 1.3372

PO CST TIN INJ 2 LAT INJ 2 LONG

2096.3 -26.42 65.83

3788.1 2.32 175.84

1808.4 -27.52 44.40

3551.2 3.29 157.89

1539.4 -30.39 23.14

3392.9 5.82 144.52

ORBIT DETERMINATION ACCURACY

ST 1317.5 SR 1216.3 SS 3844.7

CRT -.8647 CRS .9345 CST -.9868

LSA 4215.0 MSA 479.7 SSA 19.7

ELI 1731.9 EL2 464.8 ALF 137.64

LAUNCH DATE OCT 3 1964 FLIGHT TIN( 338.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC C_IAIC DISTANCE 777.146

RL 149.67 LAb -.00 LOL 9.82 VL 32.495 GAL -7.60 AZL 89.10 HCA 245.74 SMA

tip 222.28 LAP -.82 LOP 255.55 VP 21.632 GAP -6.58 AZP 90.37 TAt. 317.44 TAp

EARTH TO MARS

184.97 ECC .23080 INC .8981Vl 29.771

203.18 RCA 142.28 APO 227.86 V2 24.737

RC 263.392 GL 6.38 GP 9.35 ZAL 146.75 ZAP 84.78 ETS t80.19 ZAE 118.97 ETE 172.97 ZAC 92.83 ETC 258.36 CLP 84.71

PLAM(TOCENTRIC CONIC

C3 20.641 VHL 4.543 OLA 14.82 RAL 161.28 RAD 6567.8 VEL 11. 917 PTH 2.12 VHp 3.006 OPA 17.89 RAP 166.27 ECC 1.3397

LNCH AZI4TM LNCH TIM( L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 19 34 2701.11 -27.65 74.64 28.35 96.37 20 4 36 2101.1 -26.48 66.17

90.00 11 16 6 4386.76 6.03 182.44 21.98 62.28 12 29 13 3786.8 2.27 175.77

100.00 20 4t. 55 2413.00 -28.96 53.27 28.16 97.76 21 29 8 1813.0 -27.58 44.73

100.00 12 29 27 4150.10 7.19 164.40 21.35 60.91 13 38 37 3550.1 3.26 157.63

110.00 22 15 0 2143.61 -32.40 32.13 27.48 101.55 22 50 44 1543.6 -30.47 23.44

110.00 13 19 50 3992.25 10.18 150.62 19.53 57.19 14 26 23 3392.2 5.79 144.28

DIFFERENTIAL C_RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7561 TRA 2.8248 TC3-3.3863 BAU .9890 SGT 4883.0 SGR 2093.6 $G3 3427.9 ST 1462.7 SR 1211.2 SS 3826.2

ROE .9044 RRA-l.0380 NC3 1.2299 FAu .54325 RRT -.9288 RRF °.9527 RTF .9895 CRT -.8690 CRS .9334 CST -.9986

FOE-8.8587 Fflk24.4909 FC-22.7849 BSP 16846 $68 5313.0 R23 .0357 R13 °.9930 LSA 4243.9 MSA 485.0 SSA 19.2

BOE 1.1788 eRA 3.0095 BC3 3.5840 FSP 11876 $61 5264.0 $(;2 719.6 THA 157.85 EL1 1838.3 EL2 476.8 ALF 141.16

LAUNCH DATE OCT 3 lg64 FLIGHT TIME 540.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 221.89 LAp -.85

RC 264.695 GL 6.55

PLANETOCENTR|C CONIC

C3 20.808 VHL 4.562

LNCH AZMTH LNCH TIME

90.00 1g 19 54

90.00 11 17 49

100.00 20 49 18

100.00 12 31 6

110.00 22 15 30

110.00 13 21 23

DISTANCE 781.134 EARTH TO MARS

LOt. 9.82 VL 32.4g4 GAL -7.64 AZL 89.07 HCA 246.84 SMA 184.95 ECC .25113 INC .9250 vl 29.771

LOP 256.65 VP 2|.878 GAP -8.62 AZP 90.36 TAL 517.25 TAp 204.08 NCA 142.20 Apo 227.70 V2 24.779

GP 9.23 ZAL 146.92 ZAP 88.83 ETS 180.52 ZAE 116.85 ETE 173.56 ZAC 92.55 ETC 258.51 CLP 82.74

OLA 14.89 RAL 161.53 RAO 6567.8 VEL 11.924 PTH 2.12 VHP 3.024 OPA 18.13 RAp 165.40 ECC 1.3425

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH IMJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

2705.75 -27.68 74.98 26.78 96.21 20 5 0 2105.7 -26.53 66.50

4385.98 6.01 182.39 22.36 62.28 12 30 55 3786.0 2.25 175.73

2417.46 -29.00 53.59 28.60 97.59 21 29 35 1817.5 -27.64 45.05

4149.50 T.17 164.37 21.73 60.90 13 40 16 3549.5 3.24 157.79

2147.71 -32.45 32.43 27.93 101.37 22 51 18 1547.7 -30.55 23.74

3992.02 10.18 150.60 19.91 57.19 14 27 55 3392.0 5.78 144.27

DIFFERENTIAL CORRECTIONS

TDE -.8468 TRA 3.0816 TC3-3.5703 BAU 1.0484

ROE .9053 RRA-I.0170 RC3 1.2068 FAU .53707

FOE-8.8130 FRA24.1895 FC-22.3451 BSP 18038

BDE 1.2396 BRA 3.2451 8C3 3.7687 FSP 11698

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9ST 5270.9 SGR 2052.1 SG3 5375.7 ST 1607.7 SR 1204.7 SS 3803.2

RRT -.9283 RRF -.9506 RTF .9910 CRT -.8721CRS .9323 CST -.9900

9GB 5660.0 R23 .0355 R13 -.9938 LSA 4273.1MSA 490.0 SSA 18.6

SG1 5614.0 SG2 720.0 THA 159.69 ELI 1949.3 EL2 486.1 ALF 144.27

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 342.00 ARRIVAL DATE SEP lO 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 221.51 LAP -.88

RC 268.379 GL 6.70

PLAN(TOCENTRIC CONIC

C3 20.992 VHL 4.382

LNCH AZ14TH LNCH TIM(

90.00 19 20 22

90.00 11 19 28

100.00 20 49 48

100.00 12 32 43

110.00 22 16 7

110.00 13 22 54

DIFFERENTIAL CCRRECTION8

TOE -.9376 TRA 3.3387 TC3-3.7685 BAu 1.1077

ROE .9055 flRA -.9949 RC3 1.1807 FAU .52935

F0(-8.7456 FRA23.8492 FC-21.6307 8SP 19246

BOE 1.3035 BRA 3.4838 0C3 3.9472 FSP 11509

DISTANCE 785.128 EARTH TO MARS

LOL 9.62 VL 32.493 GAL -7.68 AZL 89.05 HCA 247.94 SMA 184.94 ECC .23150 INC .9515 vl 29.771

LOP 257.75 VP 21.924 GAP 07.05 AZP 90.36 TAL 317.04 TAp 204.98 RCA 142.12 APO 227.75 V2 24.820

6P 9.10 ZAL 147.10 ZAP 60.91 ET8 180.85 Zkl[ 114.71 ETE 174.12 ZAC 92.27 ETC 258.64 CLP 80.80

OLA 14.96 RAL 161.80 RAO 6567.9 VEL 11.932 PTH 2.12 VHP 3.046 DPA 18.35 RAp 164.33 ECC 1.3455

L-I TIN( INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2710.19 -27.72 75.50 29.24 96.05 20 5 32 2110.2 -26.59 66.81

4385.75 6.00 182.56 22.77 62.27 12 32 34 3785.7 2.24 175.71

2421.75 -29.04 53.90 29.06 _7.43 21 30 10 1821.8 -27.70 45.35

4149.42 7.17 164.37 22.13 60.90 13 41 52 3549.4 3.23 157.79

2151.68 -32.51 32.73 28.40 101.21 22 51 59 1551.7 -30.62 24.02

3992.25 10.18 150.62 20.50 57.19 14 29 26 3392.3 5.79 144.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5653.6 S_ 2027.6 SG3 3315.8 ST 1751.1SR 1198.9 SS 3774.9

RRT -.927t RflF -.9482 RTF .9922 CRT -.874! CRS .9309 CST -.9911

SG8 6008.2 R23 .0351 R13 -.9945 LSA 4301.6 MSA 495.0 SSA 18.2

961 5962.8 SG2 720.8 THA t61.33 EL1 2062.9 EL2 493.6 ALF 147.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.87 LAL -.DO

RP 221.13 LAP -.91

RC 26?.844 GL 6.66

PLANg[TO¢ENTR I C CONIC

C3 21.191 VHL 4.603

LNCH AZNTH LNCH TIME

90.DO 19 20 57

90.00 11 21 4

100.00 20 50 26

1OO.OO 12 34 17

110.00 22 18 50

110.00 13 24 22

FLIGHT TIME 344.00 ARRIVAL DATE SEP 12 1965

DISTANCE 789.126 EARTH TO MARS

LOL 9.82 VL 32.493 GAL -7.73 AZL 89.02 HCA 249.95 SMA 184.93 [CC .23192 INC .9776 V1 29.771

LOP 258.86 VP 21.970 GAP -7.29 AZP 90.35 TAb 316.81 TAP 205.86 RCA 142.04 APO 227.82 V2 24.862

GP 8.97 ZAL 147.29 ZAP 79.02 ETS 181.16 ZAE 112.62 ETE 174.64 ZAC 91.99 ETC 258.76 CLP 78.88

DLA 15.01 RAL 182.07 RAD 6567.9 VEL 11.940 PTM 2.12 VHP 5.071 OPA 18.55 RAP 163.72 ECC 1.3488

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2714.44 -27.75 75.61 29.71 95.90 20 6 12 2114.4 -26.64 67.11

4388.05 8.01 182.39 23.19 62.28 12 34 10 3786.0 2.25 175.73

2425.87 -29.07 54.21 29.54 97.28 21 30 52 1625.9 -27.76 45.65

4149.85 7.18 164.39 22.55 60.91 13 45 26 3549.8 3.25 157.61

2155.53 -32.56 33.02 28.88 101.04 22 52 46 1555.5 -30.69 24.30

3992.96 10.21 150.65 20.71 57.20 14 30 55 3393._ 5.82 144.32

DIFFERENTIAL C(3RRECTION6 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.0292 TRA 3.5958 TC3-3.9552 BAU 1.1671 SGT 6030.9 SGR 1991.0 SG3 3249.4 ST 1895.5 3R 1188.2 SS 3743.2

ROE .9053 RRA -.g716 MC5 1.1526 FAU .52042 flRT -.9253 RRF -.9456 flTF .9931 CRT -.8752 CRS .9295 CST -.9919

FOE-8.6641 FRA23.4734 FC-21.2608 BSP 20453 S_ 6351.1 R23 .0351 R13 -.9950 LSA 4331.1 MSA 499.6 SSA 17.7

60E 1.3707 9RA 3.7246 BC3 4.1197 FSP 11299 SG1 6609.9 SG2 721.8 THA 162.78 ELI 2178.9 EL2 499.5 ALF 149.45

LAUNCH DATE OCT 3 1964 PLIGHT TI_ 346.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC DISTANCE 793.128 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.492 GAL -7.78 AZL 89.00 HCA 250.16 SMA 184.92 ECC .23239 INC 1.0038 vl 29.771

RP 220.75 LAp -.94 LOP 259.97 VP 22.016 GAP -7.52 AZP 90.34 TAL 316.58 TAp 206.74 RCA 141.95 APO 227.89 V2 24.903

tiC 269.292 GL 7.00 GP 8.84 ZAL 147.50 ZAP 77.15 ET8 181746 Z/ME 110.54 ETE 175JL4 ZAC 91.72 ETC 258.88 CLP 77.00

PLANI[TOCENTRIC CONIC

C3 21.406 VML 4.627 DLA 15,08 RAL 162.36 RAO 6567.9 VEL 11.949 PTH 2.13 VHP 3.100 DpA 18.73 RAP 162.92 ECC 1.3523

LNCH AZllATH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PC) CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 19 21 40 2718.49 -27.77 75.90 30.20 95.75 20 6 59 2118.5 -26.69 67.40

90.00 11 22 37 4386.89 6.03 182.44 23.62 62.28 12 35 44 3786.9 2.28 175.78

100.00 20 51 11 2429.81 -29.11 54.49 30.03 97.13 21 31 41 1829.8 -27.81 45.93

100.00 12 35 47 4150.80 7.21 164.44 22.98 60.91 13 44 58 _550.6 3.28 157.86

110.00 22 17 39 2159.25 -32.61 33.$0 29.38 100.68 22 53 39 1559.3 -30.76 24.57

110.00 13 25 48 3994.12 10.25 150.72 21.14 57.21 14 32 22 3394.1 5.86 144.38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1213 TRA 3.6523 TC3-4.1352 BAU 1.2264 SGT 6401.2 8GR 1952.6 SG3 3177.2 ST 2034.1 SR 1178.8 3s 3708.3

ROE .9049 RRA -.9479 RC3 1.1229 FAU .51053 RRT -.9230 RRF *.9427 RTF .9938 CRT -.8758 CRS .9280 CST -.9925

F06-6.5701FRA23.0622 FC-20.8457 9SP 21654 SG6 8692.4 R23 .0352 R13 -.9954 LSA 4361.6 MSA 504.1SSA 17.3

60( 1.4408 8RA 3.9672 BC3 4.2850 FSP 11070 96_53.Z 8G2 722.9 THA 164.08 ELI 2296.3 EL2 504.1ALF 151.60

LAUNCH DAYE OCT 3 1964 FLIGHT TIME 346.00 ARRIVAL DATE 6EP 16 1965

HEL|_ENTRIC CONIC

RL 149.67 LAL -.00

pp 220.37 LAP -.97

PC 270.721GL 7.14

PLANETOCENTRIC CONIC

C3 21.643 VHL 4.652

LNCH AZMTH LNCH TIME

go.oo 19 22 32

go. O0 11 24 6

1OO.O0 20 52 4

100.OO 12 37 15

110.00 22 18 36

110.OO 13 27 12

DISTANCE 797.131 EARTH TO MAPS

LOL 9.82 VL 32.492 GAL -7.64 AZL 88.97 HCA 251.27 SMA 184.92 ECC .23292 INC 1.0294 V1 29.771

LOP 261.06 VP 22.063 GAP -7.74 AZF 90.55 TAL 316.33 TAp 207.60 RCA 141.85 APO 227.99 V2 24.945

GP 8.70 ZAL 147.71 ZAP 75.32 ETS 181.75 ZkE 106.50 ETE 175.60 ZkC 91.45 ETC 259.00 CLF 75.14

DLA 15.09 RAL 162.65 RAG 6567.9 VEL 11.959 PTH 2.13 VHP 3.132 DPA 18.89 RAP 162.16 ECC 1.3562

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2722.54 -27.80 76.16 30.71 95.62 20 7 54 2122.3 -26.73 67.67

4388.30 6.08 182.52 24.08 62.29 12 37 14 3788.3 2.32 175.86

2433.58 -29.14 54.77 50.54 96.99 21 32 38 1833.6 -27.66 46.20

4152.29 7.26 164.53 23.44 60.92 13 46 27 3552.3 3.33 157.95

2162.85 -32.65 33.57 29.90 100.73 22 54 38 1562.9 -30.83 24.83

3995.78 10.31 150.81 21.59 57.23 14 33 48 3395.8 5.92 144.47

DIFFERENTIAL CORRECTIONS MIO-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.2048 TRA 4.1204 TC3-4.2896 BAU 1.2601 SGT 6764.2 SGR 1908.6 SG3 3097.1 ST 2168.5 SR 1163.9 SS 3652.4

ROE .89g7 RRA -.9272 RC3 1.0834 FAU .49543 RRT -.9205 RRF -.9393 RTF .g943 CRT -.8746 CRS .9248 CST -.9932

FDE-8.3737 FRA22.7014 FC-19.8181 8SP 23112 SGB 7028.3 R23 .0346 R13 -.9956 LSA 4374.7 MSA 508.8 SSA 17.2

BDE 1.5037 6RA 4.2235 BC3 4.4240 FSP 11003 SG1 6991.2 SG2 721.7 THA 165.28 ELI 2408.1 EL2 508.3 ALF 153.59

LAUNCH DATE OCT 3 1964 FLIGHT TIME 350.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC CONIC DISTANCE 801.146 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL $2.492 GAL -7.90 AZL 86.95 HCA 252.39 SMA 184.92 ECC .23349 INC 1.0546 vl 29.771

pp 220.00 LAP -1.01 LOP 262.20 VP 22.109 GAP -7.97 AZP 90.32 TAL 318.07 TAp 208.46 RCA 141.74 APO 228.09 V2 24.986

RC 272.134 GL 7.28 GP 8.56 ZAL 147.94 ZAP 73.52 ET$ 182.03 ZAE 106.48 ETE 176.04 ZAC 91.19 ETC 259.11 CLP 73.32

PLANI[TOCENTRIC CONIC

C3 21.894 VML 4.679 OLA 15.12 RAL 162.95 RAD 6567.9 VEL 11.970 pTH 2.13 VHF 3.168 DpA 19.03

LNCM AZ14TH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH

90.00 19 23 30 2726.02 -27.82 76.44 31.23 95.48

90.00 11 25 31 4390.20 6.14 182.83 24.55 62.30

100.00 20 53 3 2437.20 -29.17 55.03 31.07 96.85

100.00 12 38 39 4154.25 7.33 164.64 23.91 60.94

110.00 22 19 37 2166.33 -62.70 33.84 30.44 100.58

110.00 13 28 34 3997.88 10.39 150,92 2_.05 57.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.3074 TRA 4.3622 TC3-4.4877 BAU 1.3440 SGT 7117.4 $GR 1871.8 SG3 3017.9

ROE .9032 RRA -.6979 RC3 1.0597 FAU .48813 RRT *.9171RRF -.9363 flTF .994g

FDE-8.3494 FflA22.1469 FC-19.3018 9SP 23998 868 7359.4 R23 .0359 R13 -.9960

8DE 1.5891 8RA 4.4537 BC3 4.5916 FSP 10555 $61 7323.6 SG2 725.2 THA 166.30

RAP 161.43 ECC 1.3603

|NJ TIME 11(3 CST TIM INJ 2 LAT INJ 2 LONG

20 8 56 2126.0 -26.77 67.93

12 38 41 3790.2 2.38 175.96

21 33 40 1837.2 -27.91 46.46

13 47 53 3554.3 3.40 158.05

22 55 43 1566.4 -30.89 25.08

14 35 12 3397.9 6.00 144.58

oRBIT DETERMINATION ACCURACY

ST 2309.5 SR 1158.0 SS 3629.5

CRT -.8755 CRS .9250 CST -.9934

LsA 4425.6 MSA 512.1 SSA 16.4

ELl 2532.7 ELI "510.2 ALF 155.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH OATE OCT 3 1964 FLIGHT TIME 352.00 ARRIVAL OATE SEp 20 1965

HELIOCENTRIC COHIC 01 STANCE 805.161 EARTH TO MARS

RL 149.67 LAL -.00 LOt. 9.82 YL 52.492 GAL -7.96 AZL 88.92 HCA 253.51 SNA 184.92 ECC .23411 INC 1.0800 vl 29.771

RP 219.62 LAP -1.04 LOP 263.52 VP 22.156 GAP -8.19 AZP 90.31 TAL 315.79 TAP 209.30 RCA 141.65 APO 228.22 V2 Z5.027

RC 275.529 GL 7.40 GP 8.42 ZAL 148.18 ZAF 71.75 ET$ 182.29 ZAE 104.49 (TE 178.48 ZAC 90.93 (TC 259.22 CLF 71.54

PLANETOCENTRIC CONIC

C$ 22.165 YHL 4.708 OLA 15.13 RAL 163.26 RAO 6567.9 V(L 11.981 PTH 2.14 VHP 3.207 OPA 19.16 RAp 160.73 ECC 1.5648

LNCH AZMTH LNCH TiME L-I TIM( INJ LAT INJ L(SNG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

90.00 19 24 36 2729.50 -27.85 76.70 51.78 95.36 20 10 6 2129.5 -26.81 68.18

90.00 11 26 53 4392.67 6.22 182.77 25.04 62.32 12 40 6 5792.7 2.46 176.10

100.00 20 54 10 2440.65 -29.20 55.29 51.62 96.72 21 34 51 1840.6 -27.96 46.70

100.00 12 40 0 4156.75 7.41 164.78 24.40 60.96 13 49 17 3556.8 5.48 158.19

110.00 22 20 45 2169.73 -32.74 34.09 30.99 100.45 22 56 55 1569.7 -50.95 25.52

110.00 13 29 54 4000.44 10.49 151.08 22.53 57.28 14 38 35 3400.4 6.10 144.71

DIFFERENTIAL CORRECTIONS MID-COuRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.4009 TflA 4.6164 TC3-4.6184 BAU 1.4019 $GT 7462.5 8_dt 1630.1 8G3 2932.3 ST 2443.8 SR 1146.7 SS 5585.8

ROE .9021 RRA -.8724 RC5 1.0267 FAU .47581 RRT -.9135 RRF -.9327 RTF .9952 CRT -.8748 CR$ .9234 CST -.9937

FOE-8.2227 FRAIl.G578 FC-18.5844 BSP 25154 9GB 7683.9 RZ3 .0364 R13 -.9963 LSA 4458.6 MSA 515.8 $SA 16.1

BOE 1.6662 BRA 4.6981 0C3 4.7311 FSP 10281 SGI 7849.2 SG2 726.3 THA 167.26 EL1 2650.4 EL2 512.2 ALF 156.?6

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 394.00 ARRIVAL DATE SIP 22 1965

HELIOCENTRIC C._IC OI_TANCE 809.190 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.793 GAL -8.02 AZL 88.89 HCA 254.64 SMA 184.93 ECC .23479 1NC 1.1050 vl 29.771

RP 219.25 LAP -1.07 LOP 264.45 VP 22.203 GAP -8.41 kip 90.29 T/d. 315.51 TAP 210.14 RCA 141.51 APO 228.35 V2 25.067

RC 274.906 GL 7.52 GP 8.27 ZAL 148.43 ZAP 70.02 ET9 162.94 ZAE 102.54 ETE 176.85 ZAC 90.68 (TC 259.52 CLP 69.80

PLAN(TOCENTflIC C(_llC

C3 22.455 VHL 4.739 OLA 15.14 RAL 163.58 RAO 6587.9 VI[L 11.993 PTH 2.14 VHP 3.249 DPA 19.26 RAp 160.08 ECC 1.$696

LNCH AZ14TH LNCH TIM1[ L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM lNJ 2 LAT [NJ 2 LONG

90.00 19 25 50 2732.79 -27.87 79,93 32.34 95.24 20 11 23 2132.8 -26.95 68.42

90.00 11 28 11 4395.68 6.31 162.94 25.55 62.34 12 41 27 $795.7 2.56 176.27

100.00 20 55 24 2443.95 -29.22 53.53 32.19 96.60 21 36 8 1845.9 -28.00 46.94

100.00 12 41 18 4159.77 7.51 164.94 24.90 60.96 13 50 58 3559.8 3.58 158.36

110.00 22 22 0 2172.99 -$2.78 34.34 $1.$8 100.29 22 58 15 1573.0 -31.01 25.56

110.00 15 51 12 4003.48 10.60 151.22 23.04 57.31 14 37 56 5405.5 6.21 144.87

DIFFERENTIAL C(:RRECT|ON9 MIO-COURSI[ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE-1.4958 TRA 4.8692 TC5-4.7590 8AU 1.4595 66T 7798.1 SGR 1788.2 863 2844.0 9T 2576.1 SR 1155.3 S$ 3540.5

ROE .9010 RRA -.8466 tiCS .9954 FAU .46305 RRT -.9099 RRF -.9298 RTF .9955 CRT -.8740 CflS .9218 CST -.9940

FDE-8.0910 FRA21.1485 FC-17.9517 BSP 26273 $17,8 0000.5 R23 .0370 R15 -.9964 LSA 4495.4 MSA 519.1SSA 15.7

BOE 1.7460 BRA 4.9422 BC5 4.8616 FSP 9991 SGI 7967.4 SG2 727.3 THA 168.12 EL1 2767.9 ELI 513.5 ALF 158.14

LAUNCH DA_E OCT 5 1964 FLIGHT TIME 556.00 ARRIVAL DATE SEP 24 1965

HELIOCEMTRiC CONIC DISTANCE 813.202

RL 149.67 LAL -.00 LOL 9.82 VL $2.494 GAL -8.09 AZL 88.87 HCA 255.77 SMA

RP 219.99 LAP -1.10 LOP 285.58 Vp 22.249 GAP -6.63 AZP 90.28 TAL 515.20 TAp

RC 276.266 GL 7.64 GP 8.15 ZAL 148.69 ZAP 68.33 ETS 182.79 ZAE 100.62 ETE

PLAHETOCEHTRIC CC441C

C5 22.765 VHL 4.771DLA 15.15 RAL 165.90 RAO 6557.9 vEL 12.006 PTH 2.14 VHP 3.294 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90_00 19 27 12 2735.90 -27.89 77.16 52.92 g5.15 20 12 47

90.00 11 29 26 4399.23 6.42 183.14 26.08 62.36 12 42 45

tOO.DO 20 56 46 2447.08 -29.25 55.75 52.76 96.48 21 37 33

100.00 12 42 55 4165.51 7.63 165.14 25.45 61.01 13 51 57

110.00 22 23 20 2178.15 -52.82 54.57 52.15 100.16 22 59 57

110.00 13 32 28 4006.98 10.73 151.4t 23.56 57.55 14 59 15

01FF_RENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACy

70E-1.5908 TRA 5.1212 TC3-4.8889 BAU 1.5183 SGT 8124.0 SGAR 1746.1 SG3 2753.3

ROE .8999 RRA -.8208 RE3 .9596 FAU .44970 RflT -.9052 RRF -.9247 RTF .9958

FOE-7.9516 FRA20.6206 FC-17.1015 8SP 27371 S_ 8309.5 R23 .0577 R15 -.9966

BDE 1.8276 BRA 5.1866 8C$ 4.9822 FSP 9692 861 8277.5 862 728.1THA 168.90

EARTH TO MARS

184.94 ECC .23§52 INC 1.1298 vl 29.771

210.97 RCA 141.59 APO 228.50 V2 25.108

177.22 ZAC 90.44 ETC 259.41 CLP 68.10

19.55 RAp 159.47 ECC 1.3747

PO CST TIM INJ 2 LAT INJ Z LONG

2i55.9 -26.88 68.64

3799.2 2.67 176.47

1847.1 -28.04 47.16

3565.5 3.70 158.55

1576.2 -31.07 25.79

5407.0 6.55 145.06

OROITDETERMINATION ACCURACY

ST 2705.8 $R 1123.5 SS 5493.0

CRT -.8729 CR$ .9202 CST -.9942

LSA 4529.0 MSA 522.1 SSA 15.3

EL1 2884.3 EL2 514.3 ALF 159.39

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 358.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC C._IC DISTANCE 817.227 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.494 GAL -8.17 AZL 89_8§ HCA 256.90 SMA 164.96 ECC .23630 INC 1.1545 vl 29.771

RP 218.52 LAp -1.12 LOP 266.7t VP 22.296 GAP -8.85 AZP 90.26 TAL 314.89 TAp 2il.79 RCA 141.25 APO 226.66 V2 25.148

RC 277.609 GL 7.75 GP 7.98 ZAL 148.96 ZAP 66.69 ETS 183.02 Z/q[ 98.74 ETE 177.57 ZAC 90.20 ETC 259.50 ELF 66.44

PLANI[TOCENTRIC CONIC

C5 25.096 VHL 4.806 OLA 15.11RAL 184.24 RAO 8987.9 VEL 12.020 PTH 2.15 VHP 5.542 DpA 19.41 RAp 158.90 ECC 1.5801

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L.(:NG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 28 41 2738.84 -27.90 77.57 33.52 95.02 20 14 19 2138.8 -26.91 68.85

90.00 11 30 37 4405.32 8.55 183.37 26.63 62.39 12 44 1 3803.3 2.61 176.70

100.00 20 58 14 2450.05 -29.27 55.97 33.36 96.37 21 39 4 1850.0 -28.08 47.37

100.00 12 43 45 4167.56 7.76 165.37 25.97 61.04 15 55 i5 3567.4 3.84 158.78

110.00 22 24 47 2179.20 -32.85 34.81 32.76 100.02 25 1 6 1579.2 -31.12 26.01

110.00 13 33 41 4010.96 10.87 151.93 24.10 57.39 14 40 52 3411.0 6.50 145.27

DIFFERENTIAL CCRflECTI(_A9 NIO-COURg[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-1.6866 TRA 5.3733 TC305.0088 BAU 1.5721 SGT 8439.0 SA;R t704.0 965 2880.8 8T 2852.9 SR 1111.5 88 3445.5

RDE .8987 RRA -.7952 RC5 .9258 FAU .43587 RRT -.9005 RRF -.9203 RTF .9960 CRT -.8715 CR$ .9188 CST -.R943

FDE-7.8054 FRA20.0855 FC-18.$$84 BSP 28450 Sr_ 8810.1 R23 .0984 R13 -.9967 LSA 4565.4 MSA 524.8 SSA 15.0

BOE 1.9108 BRA 5.4319 BC3 5.0914 FSP 9387 SG1 8579.2 S_ 728.8 THA 169.62 EL1 2999.3 EL2 514.8 ALF 160.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 141,ST LAL -.00

RP 218.16 LAP -1,15

RC R78.933 GL T.SS

PLANETOCENTRIC CONIC

CS 83.449 VHL 4.842

LNCH AZMTN LNCH TIME

90.00 19 30 IT

gO.OO 11 31 43 4407.$5 8.T0

100.00 20 59 48 8452.08 *89.29

100.O0 12 44 34 4171.95 7.91

110.00 22 26 20 818R.18 -32.89

110.00 13 34 58 4015.39 |$.04

OIFFIm(NTIAL CORRECTI(_S

TOE-1.7827 TRA 5.82447C3-5.1135 BAU 1.6272

RO_ .8976 RRA -.7899 RC$ .8917 FAU .42183

FDE-7.8S4Z FRA19.54|T FC-15.5748 BSP 29494

BiDE 1.99S9 BRA 5.6789 BC3 5.1908 FmP 907R

FLIGHT TIN( 360.00 ARRIVAL DATE SEP 28 1965

DISTANCE 821.258 EARTH TO MARS

LOL 9.82 VL $2.498 GAL -8.24 AZL 88.82 HCA 288.04 SMA 184,97 ECC .23714 INC 1.I789 vl 29.771

LOft 287.85 VP 22.345 GAP -9.07 AZP 90.24 TAL 314.56 TAP 212.59 RCA 141.1| APO 228.84 V2 25.188

GP 7.84 ZAL 149.24 TAP $S.07 ET8 183.23 ZAE 96.90 ETE 177.90 ZAC 89.98 ETC 259.58 CLP 64.8E

DLA 15.09 RAL 184.58 RAD 6568.0 _ 12.034 PTH 2.15 VHP 3.394 OPA 19.46 RAP 158.37 ECC 1.3889

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST Tiff INJ 2 LAT INJ 2 LONG

ET4t.80 -27.92 77.$7 34.13 94.93 20 15 59 2141.S -28.94 69.04

183.63 27,19 82.42 12 45 13 3808.0 2.95 176.95

58.18 33.98 96.26 21 40 42 1852.9 -28.11 47.58

165.82 28.54 61.08 13 54 26 3571.9 S.99 159.03

35.08 33.38 99.90 23 2 42 1582,2 -31.17 26.23

151.87 24.GS 57.44 14 41 48 $415.4 6.66 145.$0

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8745.3 $GR 1892.5 SG3 2567.4 ST 2957.5 SR 1099.4 SS 3392.3

RRT -.8955 Rm r -.9157 RTF .9961 CRT -.8701 CRS .9170 CST -.9948

SGB R901.9 R23 .0392 RI3 -.9966 LSA 4802.7 NSA 527.2 SSA 14.7

$81 88T2.0 682 ?_9.3 THA 170.27 EL1 3115.0 EL2 514.7 ALF 161.55

LAUNCH DATE OCT 3 1964 FLIGHT TIME 382.00 ARRIVAL DATE 8EP 30 IRGS

HELIOCENTRIC CCNIC DISTANCE 825.285 EARTH TO MARS

RL 149.87 LAL -.OO L(:i. 9.82 VL 32.497 GAL -8.32 AZt. 68.80 HCA 259.18 SMA 184.99 ECC .23808 INC 1.2038 vl 29.771

RP 817.90 LAP -1.1R LOP 288.09 Vff 22.390 SAP -9.29 AZP 90.23 TAL 314.21 TAp 213.39 RCA 140.96 APO 229.03 V2 2S.ZES

RC 880.840 GL 7.95 Gff 7.89 zAL 149.54 TAP 93.50 ET8 183.44 ZAE 95.09 ETE 178.21 ZAC 89.76 ETC 259.68 CLP 63.24

PLANETOCENTRIC CONIC

CS ES.RE4 VHI. 4.881 DLA 15.05 RAL 184.93 RAD 8368.0 VI[L 12.030 PTH 2.|5 VHP 3.448 DPA 19.49 RAP 157.89 ECC 1.$921

LNCH AZMTH LNCH TIM( L-I TIME INJ bAT INJ _ INJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN INJ 2 LATINJ 2 LONG

90.00 19 32 I 2744.Z0 -27.94 ?T.T6 34.76 94.65 20 17 45 2144.2 -28.97 69.23

90.00 11 32 49 4413.12 9.66 195,92 27.T7 82.48 12 46 23 3813.1 3.1E 177.24

100.00 21 I 31 R433.54 -29.51 56.39 34.61 98.16 21 42 27 1855.5 -28.15 47.77

100.00 12 48 0 4177.01 8.09 165.91 27.12 61.12 13 §§ 37 3577.0 4.16 159.31

110.00 28 87 59 2193.01 -32.92 33.24 34.02 99.77 23 4 24 1585.0 -31.22 26.43

110.00 15 33 2 4020.30 11.21 152.13 23.23 37.30 14 43 2 3420.3 6.85 145.76

DIFFERENTIAL C.CRRECTI_8 NIO-CoURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.8902 TRA 5.9751 TC5-5.2069 9AU 1.6814 SGT 9040.3 SCAI 1821.6 SG3 2473.4 ST 3079.8 SR 1087.3 Ss 3339.9

ROE .8986 RRA -.7449 RC5 .8382 FAU .40755 flRT -.8901RRF *.9108 RTF .9982 CRT -.8887 CRS .9155 CST -.9946

FOE-T.3002 FRAI8.RSE4 FC-14.8101 9SP 30381 SG8 9194.9 R23 .0401RI3 -.9968 LIA 4841.4 MSA 526.2 88A 14.5

8DE E.0881 9RA 5.9_2 6C3 3.8791FSP _T89 881 _tS3.T 8GZ TL_.8 THA 170.87 EL! 3225.3 EL2 524.3 ALF 162.49

LAUNCH DATE OCT 3 1964 FLIGHT TIN( 364.00 ARRIVAL DATE OCT Z 1965

HELIOCENTRIC CONIC

RL 149.87 LAL -.00

RP 217.44 LAP -|.21

RC 281.528 GL 8.05

PLANETOCENTRIC CONIC

C3 24.222 YHL 4.922

LNCH AZI4TH LNCH TIME

90,00 19 33 52

90.00 11 33 50

100.00 21 3 20

100.00 12 47 3

110.00 22 29 44

110.00 15 37 9

OISTANCE 829,317 EARTH TO MARS

LOL 9.82 VL 32.498 GAL -8.41 AZL 68.77 HCA 260.32 SMA 185.02 ECC .23898 INC 1.2276 vt 29.771

LOP 270.14 VP 22.438 GAP -9.50 AZP 90.21 TAL 313.86 TAp 214.16 RCA 140.80 APO 229.28 V2 25.268

GP 7.55 ZAL 149.84 TAp 61.97 ETS 183.$4 ZAE 93.33 ETE 178.50 ZAC 89.55 ETC 259.72 CLP 61.71

DLA 15.01 flAL 165.29 NAG 6568.0 VEL 12.066 PTH 2.16 VHP 3.506 DPA 19.51 RAP 157.45 ECC 1.3986

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO tIT TIM INJ 2 LAT INJ 2 LONG

2746.63 -27.95 77.94 35.41 94,75 20 19 39 2146.6 -27.00 69.40

4416.82 7.04 184.25 28.38 62.50 12 47 29 3818.8 3.30 177.56

2458.08 -29.33 58.57 35.27 96.06 21 44 18 1858.1 -28.18 47.95

4162.80 8.28 168.22 27.72 81.17 13 56 45 3582.6 4.35 159.62

2187.77 -32.9§ 35.45 $4.68 99.65 23 6 11 1587.8 -31.27 26.64

4025.67 11.41 152.43 25.82 57.56 14 44 15 3425,7 7.05 146.05

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9779 1RA 8.1286 TC3-5.2931 BAU 1.7347 SGT 9328.0 SGR 1581.4 SG3 2379.4 ST 3199.0 SR 1075.1 SS 3285.6

ROE .8957 RflA -.?EOS RC3 .8249 FAU .39308 flflT -.8843 RRF -.9057 RTF .ggG3 CRT -.8670 CRS .9139 CST -.9948

F08-7.3400 FRA18,4486 FC-14.0498 98P $1527 SGB 9459.t R23 .0409 R13 -.9968 LSA 4680.0 MSA 530.9 SSA 14.2

BOE 2.1712 9RA 9.1688 BC3 5.3570 FSP 841_ _kgl 9430.9 $82 729.7 THA 171.42 ELI 3335.5 ELI 513.7 ALF 163.35

LAUNCH DATE OCT 3 1964 FLIGHT TIME 366.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 833.351 EARTH TO MARS

RL 149.67 LAL -.00 LOL 9.82 VL 32.500 GAL -8.30 AZL 88.T5 HCA 261.47 _4A 185.04 ECC .23999 INC 1.2518 vl 29.771

RP 217.09 LAP -|.24 LOP 271.88 VP 22.465 GAP -9,71 AZff 90.19 TAL 313.46 TAP 214.95 RCA 140.64 APO 229.45 V2 25.307

RC 262.801 GL 8.13 6P 7.41 ZAL 150.18 TAP 60.49 [78 188.82 ZNE 91.60 [TE 178.78 ZAC 89.36 (TC 259.78 CLP 60.21

PLAN_TOCENTRIC CONIC

C3 24.945 _4L 4.9e4 OLA

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ i._NG INJ RT ASC INJ AZNTH INJ TIME

90.00 19 35 50 2748.90 -27.98 78.10 36.08 94.88 20 21 39

90.00 11 34 48 4425.05 7.24 194.60 26.99 62.33 12 49 33

100.00 21 5 18 2460.48 -29.34 36.74 35.94 93.97 21 46 17

IO0.00 18 48 3 4188.T0 8.48 166.57 28.33 61._2 13 57 51

110.00 R2 31 36 2190.43 -32.99 _3.63 33.38 99.34 23 8 7

110.00 13 38 14 4031.50 11.68 152.74 26.44 57.63 14 45 25

DIFFERENTIAL CGRRECTION8 NIO-COUR_ EXECUTION ACCURACY

TDE-E.O768 TRA 6.3785 TC3-5.3838 BAU 1.7871 IH;T H01.t I_ 1542.1 SG3 2285.7

ROE .8949 RRA -.19i7 RC3 .79R2 FAU .37988 RRT -.9798 _ -.9005 RTF .9963

F0[-7.1777 FRA17.8948 FC-13.E97T 88P 3R499 M,B 9724.2 R23 .0419 R13 -.9988

90( 2.2912 BRA 6.4164 BC3 5.4238 FSP 8132 SGI 9999.9 8G2 T29,5 THA 171.g2

14.93 RAL 183.86 RAO _68.0 V(L 12.094 PTH 2.t6 VHp 3.$66 DPA lg.51 RAP 157.06 ECC 1.4056

PO CST TIN INJ 2 LAT INJ 2 LONG

2148.g -2?.02 69.56

3825.1 3.30 177.91

1860.5 -28.21 48.12

3366.7 4.36 .159.93

1590.S -31.32 26.82

3431.3 7.27 146.36

ORBIT D[TERNINATZON ACCURACY

ST 3315.8 SR 1068.9 SS $280.2

CRT -.8634 CRS .9164 CST -.9947

LSA 4719.6 MSA 532.3 88A 14.0

EL1 3444.0 EL2 312.8 ALF 164.13
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JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOL. I, 1964)
i • w

LAUN¢_ DATE C_T 3 1944 FLI;HT TIM( 388.00 ARRIVAL DATE OCT 6 1665

HELIOCENTRIC CQMIC DISTAR¢E 837.386 EARTH TO MARS

RL |49.67 LAL -.OQ LOt. 9.82 YL 32.501 ;AL -8.59 AZL 88.72 HCA Z6Z.6Z SMA 185.07 ECC ,24106 INC 1.2756 vl Z9.771

Rp 216.74 LAP -t.27 LOP 272.44 Vp 22.529 ;Ap -9.92 AZP 90.16 TAL 313.09 TAp 215.72 RCA 140.49 APO 229.69 ¥E 25.346

RC 284.057 GL 8,E1GP 7.27 ZAL 150,48 ZAP 59.04 ITS 184.00 ZA( 89,91ET( 179.04 ZAC 69.17 [TC 259.83 CLP 56.76

PLANI[TOCENTMIC CONIC

CS ES,094 YHL 5.009 DLA 14.88 RAL 166.03 MAD 6588.0 VEL lZ.103 PTH 2.17 VHP 3.630 DPA 19.49 RAP 156.71ECC 1.4130

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

9O.OO 19 37 55 2751.03 -27.97 78,28 38,77 94.59 20 23 46 215|.0 -27.04 89.71

gO.Q0 11 35 42 4431.81 7.45 184.98 29,85 62.60 12 49 35 3831.8 3.72 178.29

100.00 21 7 19 2482.76 -29,38 58.91 38,85 95.68 21 48 21 1862.8 -28.24 48.29

1DO.O0 12 48 59 4195.31 8.88 188.R4 28.97 61.28 13 58 55 3595.5 4.78 160.32

110.00 22 33 31 2193.04 -33.01 35.85 88,08 99.42 23 10 4 1593.0 -31,36 27.02

110.00 15 39 17 4037.79 11.85 153.09 IT,OT S7.70 14 46 55 3437.8 7.51 146.69

DIFFERENTIAL C.OIRECTION8 NIO-COURIR EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

TOE-2.1790 TRA 8.8308 TC3-5.4274 BAU 1.8388 8ST 9888.5 VAI 1504,| $63 2192,9 ST 3450.4 SR 1060.9 SS 3174.Z

ROE .8945 RRA -,8738 tiC3 .7603 FAU .38408 RRT -.8725 _ -.8948 flTF .9965 CRT -.8638 CRS .8110 CST -.9947

FD(-?.01S3 FRAS?.3487 FC-12.5805 BSP 33448 _ R900,5 R23 .0428 R13 -.9968 LSA 4760.5 MSA 533.3 $8A 13.8

DOE 2.3554 ERA 9.SG4T 0C3 5.4804 FSP 7845 881R953,7 $92 TL_,I THA 172.38 EL1 3551,1 ELI 5tl.5 ALF 164.66

LAUNCH DATE OCT 3 1994 FLIGHT Title 370.00 ARRIVAL DATE OCT 8 1965

HELIOCEMTRIC CDNIC

RL 149.87 LAL -.00

E15.59 LAP -I.tR

MC 285._1_ GL 8,ZR

PL*NETOCEMTR|C C_t|C

CS 25.570 VHL 5,057 DLA

LNCH AZM114 LNCM TIN[ L-| T|t_ |MJ LAY

90.00 19 40 ? £753.01 -27,99

90.00 tl 38 32 4439.10 T.40

100.00 21 9 27 2494.92 -_13.38

100.00 12 49 53 4202.42 8.91

rED.DO I_ 33 33 2185.58 -33.04

110.OO 13 40 18 4044.54 12.10

DIFFERENTIAL CORRECTIONS

TO[-2,2T?? TRA i.0843 TC3-S.4?T2 2AU 1,08R1

ROE .8940 RRA -.8511 RC3 .7291 FAD .349$1

FDE-9.8SO4 FRAI8.8047 FC-I1.9389 |8P 343T8

BIDE 2.4489 liRA 8.8150 RC3 3.5281 Flip 7542

0197ANCE 041.421 EARTH TO MARS

9.82 VIL. 32,803 GAb -0.9R AZL 08.T0 HCA 283.78 SMA 185.11ECC .24219 INC 1.2999 Vl 29.771

top 273,$R VP 22,$78 GAp 010.14 AZP g0,14 7AL 312.9R _Ap 218.41 RCA 140.28 APO 229.94 V2 25.365

GP T.13 ZAL 150,02 ZAP 57.&4 ET8 184.1T Z_[ 08,E5 ETE 179.28 ZAC 88.99 ETC 259.88 CLP 57.36

14.81RAL 164.41 RAID 9598.0 VEL 12.122 PTH E.1T VHp 3.694 DpA 19.45 RAP 154.41ECC 1.4208

|NJ LQ_ |NJ RT A$C |NJ AZNTH [HJ T[N[ PO CST TZM INJ 2 LAT INJ 2 LONG

72.40 51.41 94.52 20 26 0 2153.0 -27,06 69,86

|95.40 30.29 92.EE t2 50 51 3839._ 3.95 178.70

57.07 37,33 95.80 21 SO 32 1864.9 -28.28 48.44

197.34 L_o93 81.35 13 59 56 3602.4 5,02 160.71

_1,04 58.78 99.31 23 12 8 1595.6 -31,40 27.Z0

193.48 tT.T2 57.78 14 47 42 3444.5 7,76 147.05

NXO-CouR_[ EXECUTION ACCURACY ORglT DETERHINATION ACCURACY

$6TIOIEJ,I 8f_ 146T,1 $65 2101.2 ST 3542.2 SR 1038.0 81 3117.0

RRT -,9458 RRI r *.8990 RTF .9983 CRT -.8821CRS .9098 CST -.994?

2_J1022T,8 R23 .0458 R13 -.9988 LSA 4801.8 MsA 534.1SSA 13.6

89|I020J.e SG2 720.5 THA 172.81 ELI 3858.0 EL2 510.1 ALF 165.52

LAUNCH DATE OCT 3 1964 FLIGHT TIME 372.00 ARRIVAL DATE OCT 10 1965

HELIOCENTfllC CONIC OISTANCE 845.458

RL 149.9Y LAL -.DO LOL 9.62 VL 32,505 ;AL -9.80 kZL 88.88 HCA 264.94 SMA

RP 216.05 LAP -1.32 LOP 274.75 VP 22.821 GAP -10.$5 AZF 90.12 TAL 312.27 TAP

RC 296.520 GL 8.3_ Gp S,99 ZAL 151,17 ZkP SG.ET ETS 184.$_ ZAE 86.E4 [TE

PLANETOCENTfl|C CONIC

C$ 2S,OT4 VHL 3.108 DLA 14.73 RAL 198.99 MAD 9598,1 VEL 12.143 FTM t.t8 _HP

LNCH AZNTH LNCM TIME L-I TIME IMJ LAT

90.00 18 42 28 2754.88 -2T.99

90.00 11 37 20 4448,91 7.92

100.00 21 11 43 24_8.98 -29.39

100.00 12 50 44 4210.03 9.18

110.00 22 3T 40 2198.00 -33.07

110.00 13 41 18 4051.75 12.38

DIFFERENTIAL CORRECTIONS

700-2.3799 TRA 7.1399 TC3-5.5t78 EAU 1.9387

ROE .8940 MRA -,82R8 RC3 .8988 FAD ,33524

FDE-9.9936 FRA18.2891 FC-11.1310 ESP 35298

DOE 2.5420 liRA 7.1875 BC3 5.5817 FSP 7248

EARTH TO MARS

185.14 ECC .24338 1NC 1.3239 vt E9.771

217.21 RCA 140,06 APO 230.20 V2 25.423

1T9.51 ZAC 8e.e2 (TC 258.91 CLP $5.99

3.785 DPk 19.41 RAp 155.15 (CC 1.4291

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C$T TIM INJ 2 bAT INJ 2 LONG

72,34 38.20 94.45 20 28 21 2154.9 -27.06 68o19

185.84 30.96 62.75 12 51 26 3848.9 4,2D 179.14

$T,22 38.05 95.72 21 52 50 1667,0 -28.29 48.59

167,77 30.50 61.42 14 0 55 3610.0 5.27 161.13

38,23 37,49 99.21 23 14 18 1598.0 -31.44 27.38

153,85 28.38 57,87 14 48 48 3451.8 8.03 147.43

MID-CQURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G710368.0 SGR 1431.4 895 2011.0 ST 3651.4 SR 1027.1 SS 5058.6

RRT -,8511 RRF -.8831 RTF ,9963 CRT -.8604 CRS .9082 CST -.9947

SGR10488,4 R25 .0448 R15 -.9967 LSA 4843.3 MSA 534.4 SSA 13.5

S8110441.0 SG2 727,8 THA 173,20 EL1 3758.9 EL2 508.5 ALF 166.14

LAUNCH DATE OCT 3 1914 FLIGHT TIME 3?4.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC C._NIC DISTANCE 049.494

RL 149.67 LAL -.00 LOL 9.82 VL 32.500 GAb -8.90 AZL 88.85 HCA 266.10 SMA

PtP 215.71 LAP -1.34 LOP 275,92 V1P 1_,887 GAP -10,52 AZP 90.0t) TAL 311.84 TAP

tic 28T.729 G4. 8,42 GP 6.88 ZAL t51.53 ZAP 54.95 [TS t84.48 ZAE 85.06 ETE

PLAN[TOCENTRIC CONIC

CS 28.808 VtSL 3,1S8 DLA 14.83 RAL 19T.10 RAO 8592.1VEL 12.195 PTH 2.18 VHP

LNCM AZNTH LNCM TIN( L-I 71141[ INJ LAY

gO.OO 11 44 52 2789.87 -08.00

90.00 I1 38 4 4458,24 8,18

100.00 21 14 4 2488.89 -213,40

lOO.O0 12 51 33 4218,14 9.42

110.00 22 38 53 EEOG.38 -33.00

110.00 13 4E 13 4059.41 12.84

DIFFERENTIAL C_tRECT|QN9

T0[-2.4838 TRA 7,31H_3 TC3-5,_J?t OAU 1.9877

ROE .8144 lIRA *.1088 RC$ ,iigl FAU .3ElOS

FD[-t.5189 FMAIS.7398 FC-10.4471B_P 38170

DOE 2.8397 RRA 7.42t3 9C3 5,5078 FSP 6953

EARTH TO MARS

185.18 ECC .24464 INC 1.3479 V1 29.771

217.94 RCA 139.88 APO 230.48 V2 25.441

179.73 ZAC 88.68 ETC 259.94 CLP 54.66

3.837 DpA 19.34 RAP 155.94 ECC 1.4679

|MJ L(_iG IHJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

TO.DE 39.94 94.39 20 30 48 2188.8 -ZT.SD 70.11

104,52 31.68 62.80 12 52 19 3855.2 4.47 179.SD

57,39 38.80 95.$5 21 55 13 1688.9 -28.31 48.T3

199.22 30,99 81,50 14 1 $1 3618.1 S,54 161,58

39.41 39.24 99.10 23 18 33 1600.4 -31,48 27.56

154,27 213.05 5?.9? 14 49 53 3459.4 8.32 147.84

M|O-COU2_I[ EXECUTION ACCURACY ORO|T OETE_NINATION ACCURACY

SGTJ0404,7 8DR 1397,1 $65 1922.3 ST 3758.7 M 1015.5 SS 3000.3

RRT -,|522 W -.E?TO RTF .9993 CRT -,8580 CRS ,90?0 CST -.9947

S9810898.3 R23 .0458 R15 -.998? LEA 4868.2 MSA 534.5 SSA 13.3

$9110871,8 892 726.5 THA 175.58 ELI 3860.4 EL2 506,5 ALF 166.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 5 1964 FLIGHT TIM_ 378.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CQIAIC DISTANCE 853.529 EARTH TO MARS

RL 149.97 LAb -.DO LOL g.82 VL $2,$10 GAL -9,02 AZL 88.83 HCA 287,27 SMA 185.22 ECC .24596 ]NC 1.3720 vl 29.771

RP Z15.38 LAP -1.37 LOP 27T.08 V9 22.713 GAP -10.77 AZP 90.07 TAL 311.39 TAp 218.66 RCA 139.66 APO 230.77 V2 25.496

RC 289.924 GL 8.48 GP 6.73 ZAL 151.89 ZAp 53.87 ET8 184.62 ZA( 63.52 (T( 179.94 ZAC 88.51ETC 259.99 CLP 53.37

PLANETOCENTRIC CONIC

C3 27,173 VHL 5.Z13 DLA 14.33 RAL 18?.80 RAO 6568.1VEL 12.188 PTH 2.19 VHp 3.912 OPA 19.27 RAp 155.77 ECC 1.4472

LNCH AZ14TH LNCH TIN( L-i TIME INJ LAT |HI LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

90.00 19 47 24 2758.18 -28.01 78.78 39.69 94.33 20 33 22 Z158.2 -27.12 70.22

90.00 11 38 45 4464.08 8.46 188.82 32.3T 62.87 12 53 9 3864.1 4.75 180.10

100.00 21 18 32 2470.?Z -29.41 57.50 39.56 95.58 21 57 42 1870.7 -28.33 48.86

tOO.DO 12 52 18 4226.73 9.T0 188.71 31.70 61.39 14 2 43 3626.7 5.83 162.06

110.00 22 42 11 2202,70 -33.12 38.59 39.00 99.00 23 18 54 1602.7 -31.52 27.73

110.00 13 43 8 4067.54 12.93 154.72 29.79 58.08 14 50 55 3487.5 8.62 148.28

DIFFERENTIAL C,(:RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.5888 _IIA 7.9553 TC3-5.5873 BAU 2.0358 SG710932.4 STIR 1394.2 SG3 1635.6 ST 3863.5 SR 1004.1 Ss 2g41.0

ROE .9949 RflA -.5889 RE3 .8407 FAU ,30712 RRT -.9431RRF -.8T08 RTF .9982 CRT -.8572 CRS .9058 CST -.9946

FDE-9.3556 FRA15.2172 FC3-9,7849 9Si s 3?020 S0810918.0 R23 .0469 R13 -.9986 LSA 4929.4 MSA 534.2 SSA 13.2

BOE 2.7391 9RA 7.6??9 9C3 5.8041F_P 8863 S0110893,9 $02 723.1 THA 173.90 EL1 3959.9 EL2 504.4 ALF 167.23

LAUNCH DATE OCT 3 1964 PLIGHT TIME 376.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC _IC

RL 149.87 LAL -.00

RP 213.03 LAP -1.40

tiC ERO. tOS GL 8.54

PLAN(TOCENTR 1C CONIC

C3 27.771 VML 3,tTO

LNCH AZI4TH iNCH TIME

90.00 19 50 2

90.00 I1 39 23

100.00 21 19 S

100.00 12 53 1

110.00 88 44 35

110.00 13 44 1

DIFFERENTIAL CORRECTION9

TOE-E.8937 TRA 7.Dl(dB TC3-5.3779 JJAu 2.0834

ROE ,9958 RRA -.S81H) RC3 ,8138 FAU ,29344

FOE-9.1993 FRAt4.7033 FC3-9.1479 88P 37856

810[ 2.9407 BRA 7.9373 IC3 S.811S FV 83_1

DISTANCE 837.583 EARTH TO MARS

9.82 VL 32,313 GAL -9.14 AZL 88.60 HCA 268.44 SMA 185.26 ECC .24736 INC 1.3960 Vl 29.771L(X.

LOP P78.ES VF _.TSD GAp -10.98 AZP 90.04 TAt. 310.93 TAP v2 25.535

reAP 8.80 ZAL 1S2,27 ZAp 32.42 ETS t84,75 ZAI[ 82.02 ETE CLP 52.13

OLA 14.48 RAL 198,01 RAID 9568.1 VEt. 12.5613 PTH 2,19 VHp 3.989 DPA 19.18 RAp 155.85 [CC 1.4570

b-I TIN( INJ LAT INJ LGNG INJ RT A$C INJ AZI4TH INJ Title PO CST TIM IHJ 2 LAT INJ 2 LONG

• 739,84 -28.02 78.88 40.47 94,26 20 36 2 2159.6 -27.13 70.33

4473.43 8.75 197.38 33.10 62.99 12 53 38 3873.4 5.05 180.63

2472,45 -29.43 ST.Se 40.33 93.51 562 0 18 1872.5 -28.35 48.98

4235.94 10.00 199.22 32.44 61.66 14 3 37 3635.8 6.14 162.56

£Z04,98 -33.14 89.T8 39.78 98.90 23 21 20 1805.0 -31.56 27.89

4079.11 13.14 133.19 30.52 58.19 14 51 37 3476,1 8.94 148.73

MID-COURSE EX(CUTIGN ACCURACY ORBIT DETERM|NATI(_i ACCURACY

SGT1_1031.9 _ 1332.8 SG3 1750.9 ST 3988.2 SR 992.g SS 2881.3

RRT -.8380 Rill: -.1643 RTF .9961 CRT -.8557 CRS .9048 CST -.9946

S0811131.7 fl28 ,0480 R13 -,9965 LSA 4973.2 MSA 533.6 SSA 13.1

S0111108.1 _ 723.5 THA 174.21 EL1 4057.8 EL2 302.2 ALF 197.72

219.37 RCA 139.43 APO 231,08

180.13 ZAC 88.37 ETC 259.97

LAUNCH DATE OCT $ 1954 FL[GNT TEN( 580.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC DISTANCE 881.596 EARTH TO MARS

RL 149.97 LAL -.00 LOL 9.82 VL 32.515 GAL -9.26 AZL 88.58 HCA 269.61 SMA 185o30 ECC .24882 INC 1.4202 Vl 29.?71

RP 214.72 LAP -1.42 LOP 279.43 VP 22.803 GAP -11.15 AZP 90.01 TAL 310.45 TAp 220.06 RCA 139.20 APO 231.41 V2 25.572

RC 291.272 GL 8.58 GP 6.48 ZAL 152.88 ZAP 51.21 ETS 184.80 ZAE 80.55 ETE 180.32 ZAC 88.24 (TC 259.98 CLP 50.92

FLANETOCENTRIC CONIC

C3 28.403 VHL 5.529 OLA 14.30 RAL 168.43 RAG 8568.1 VEL 12.238 PTH 2.20 VHP 4.069 DPA 19.07 RAP 155.56 ECC 1.4474

LNCH AZNTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN |HI 2 LAT INJ 2 LONG

90.00 19 52 47 2761.01 -28.03 78.98 41.28 94.23 20 38 48 2181,0 -27.14 70.43

90.00 11 39 58 4483.29 9.05 187.92 33.85 63.05 12 54 41 3883.3 5.36 181.18

100.00 21 21 45 2474.10 -29.44 57.?4 41.13 95.45 22 2 59 1874.1 -28.37 49.10

100.00 12 53 41 4245.42 10.31 169.?7 33.19 61.78 14 4 26 3645.4 6.45 163.10

110.00 22 47 3 2207.17 -33.16 36.93 40.58 98.80 23 23 50 1607.2 -31.59 28.05

110.00 13 44 52 4085.12 13.58 155,69 31.27 58.32 14 52 57 3485ol 9.27 149.22

DIFFERENTIAL C(:RRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.8047 TRA 8.1809 TC3-5.3787 8AU 2.1300 80T11261.8 8GR 1302.5 SG3 1668.4 ST 4066.7 SR 982.0 SS 2821.6

ROE .6971 RflA -,5518 RE3 .5869 FAU .28001 RRT -,8307 RRF -.8582 RTF .9960 CRT -.8543 CRS .9039 CST -.9945

FDE-9.D277 FRA14.1981 FC3-8.5349 8SP 38673 S_,811338.9 R23 .0492 R13 -.9964 LSA 5017.9 MSA 552.9 SSA 13.0

BIDE 2.9447 BRA 8.1995 BC3 5.6095 FSP 6105 34;111513.9 902 721.8 THA 174.49 ELI 4153.6 EL2 499.7 ALF 168.17

LAUNCH DATE OCT 3 1964 FLIGHT TIM( 382.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 214.40 LAP -1.44

RC L_.426 GL 8.63

PLAN(TOCENTRZC C_41¢

CS 89.072 VHL 5.592

LNCH AZMTH LNCH TIME

90.00 19 55 37

90,00 11 4029

100.00 21 24 30

100.00 12 54 18

110.00 22 49 37

110.00 13 45 41

DIFFERENTIAL C.CRRECTIOI6

TOE-2.9159 TRA 8.4408 TC3-5,$713 8AU 2.1783

ROE .8988 RRA -.5347 RC3 ,5816 FAU .28690

FOE-5.8682 FRA13.TO34 FC3-7.9479 BIF 89484

BOE 3.O513 8RA 8.4655 BC3 5.5995 FSF 5836

DISTANCE 865.626 EARTH TO MARS

LOL 9.82 VL 32.518 GAL -9.39 AZL 88.59 HCA 270.79 SNA 185.35 ECC .25038 INC 1.4443 V1 29.771

LOP 280.61 VP 22.947 GAP -11.40 AZP 99.96 TAL 309.96 TAp 220.74 RCA 138.95 APO 231.76 V2 25.808

frP 8.36 2AL 153.05 ZAP 50.04 ET8 185.00 2AE 79.12 ETE 180.49 ZAC 88.13 ETC 259.98 ELF 49.74

DLA 14.17 RAL 168.25 RAD 8566.2 VEL 12.298 PTH 2.21VHp 4.133 DPA 18.96 RAp 135.52 ECC 1.4784

L-I TIME INJ LAT INJ I._NG INJ RT ASC INJ A]54TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2782.29 -26.03 79.08 42.07 94.18 20 41 40 2162.3 -27.18 70.52

4493.84 9.37 188.31 34.68 83.18 I2 55 23 3893.6 5.69 181.76

2473.67 -29.43 57.86 41.94 93.39 22 5 45 1875.7 -28.39 49.22

4255.51 10.63 170.34 35.96 61.90 14 5 14 3655.5 8.79 163.66

2209.34 -33,19 37.09 41.40 98.71 23 26 26 1609.3 -31.63 28.21

4094.58 13.90 136,22 82.04 58.45 14 53 55 3494.6 9.82 149.73

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

54;T11484.S Srdl 1273.7 SG3 1588.2 ST 4165.4 SR 971.3 SS 2761.2

RRT -.8184 RRF -,9519 RTF .9959 CRT **8530 CR8 .9031 CDT -.9944

S0811535.1Rt3 .0304 R13 -.9982 LSA 5063.1MDA 531.6 SSA 12.9

$I;111512.9 84;2 7t9.7 THA 174.75 EL1 4248.1 EL2 497,1 ALF 168.59
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAQNCH DATE OCT 3 1964

HELIOCENTRIC CONIC

RL 149.67 LAL -.00 LOL 9.82

RP 214,08 LAP -1.47 LOP 281.79

RC 293.566 GL 8.66 &p 6.24

PLAMETOCENTRIC CA_i|C

C3 29.T79 VHL 5.457 DLA 14.03

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 58 34 2763.47 -28.04

90.00 11 40 59 4504.49 9.70

tOO.O0 21 27 20 2477.16 -29.46

100.00 12 $4 53 4266.03 10.97

110.00 22 32 15 2211.48 -33.21

110.00 13 46 28 4104.49 14.25

D|FFERENTIAL CORRECTIONS

T08-3.0292 TRA 8.7196 TC3-5.5559 BAU 2.2222

R0£ .9008 RRA -.5185 RC3 .5373 FAU .25413

FD[-5.TOT3 FRAt3.2176 FC3-7.3880 B_t s 40226

80( 3.1603 BRA 8.7350 8C3 5.5818 F_ 5572

FL1;HT Tlt_ 384.00 ARRIVAL DATE OCT 22 1965

DISTANCE 869.654 EARTH TO MARS

VL 32.521 GAL -9.52 AZL 88.53 HCA 271,97 3MA 185.40 ECC .25197 INC 1.4686 vl 29.771

VP 22.891 GAp -11.81 AZP 89.95 TAL 309.44 TAp 221.41 RCA 138.69 APO 232.12 V2 25.644

ZAL 153.48 Zkp 48.91 ET$ 185.11 ZA[ 77.72 ETE 180.66 ZAC 88.02 ETC 259.97 CLp 48.6i

RAL 169.28 RAO 6568.2 VEL 12.294 PTH 2.21 VHp 4.239 OpA 18.83 RAP 155.52 ECC 1.4901

INJ LONG %HJ RT ASC %NJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT 1MJ 2 LONG

79.16 42.90 94.14 20 44 37 2163.5 -27.17 70.60

189.14 35.41 63.27 12 56 3 3904.5 6.04 182.37

57.97 42.77 95.33 22 8 38 1877.2 -28.41 49.32

170.94 34.75 62.02 14 5 59 3666.0 7.14 164.24

37.26 42.23 98.61 23 29 T 1611.5 -31.66 26.37

156.77 32.83 58.60 14 54 52 3504.5 9.99 150.26

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG711659.1 SGR 1246.4 863 1510.3 ST 4261.8 89 960.9 SS 2700.7

RRT -.8162 RRF -.8457 RTF .9958 CRT -.8818 CRS .9024 CST -.9944

S_811725.8 923 .051? 913 -.9961 LsA 5108.7 MSA 530.2 SSA 12.8

9;111703,6 802 717.5 THA 174.99 EL1 4340.8 EL2 494.3 ALF 168.98

LAUNCH OATE OCT 3 1964 FLIGHT TIM( 386.00 ARRIVAL DATE OCT 24 1965

HEL|OCI[NTRZC CONIC

RL 149.67 LAL -.00 LOt. 9.82

RP 213.77 LAP -1.49 LOP 282.97

RC 294.693 GL 8.70 ;p 6.12

PLAN(TOCENTRIC C(_llC

C3 30.527 VHL 5.525 DLA 13.88

LNCH AZMTH LNCH TIM( L-I TIME

90.00 20 I 38 2764.58

90.00 11 41 25 4315.83

100.00 21 30 17 2478.39

100.00 12 55 25 4277.05

110.00 22 54 58 2213.58

110.00 13 47 13 4114.83

DZFFERENTIAL CORRECTIONS

T08-3.1435 TRA 8.9945 TC3-5.5330

ROE .9033 RRA -.5033 RC3 .5142

FDE-3.3SD8 FRA12.7415 FC3-6.8331

8OE 3.2727 BRA 9.0085 BC3 5.5568

DISTANCE 873.677 EARTH TO MARS

VL 32.524 GAL -9.66 AZL 88.51 HCA 273.15 StAA 185.45 ECC .25366 INC 1.4929 vl 29.771

VP 22.935 GAP -11.83 AZP 69.92 TAL 308.92 TAp 222.07 RCA 138.41 APO 232.49 V2 25.679

2AL 133.8? ZAp 47.81 ETS 185.22 29[ 78.36 ET( 180.81 zAC 87.g2 ETC 259.g5 CLP 47.51

RAL t69.72 RAO 6568.2 V(L 12.325 PTH 2.22 VHp 4.328 OPA 18.69 RAP 155.55 ECC 1.5024

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

-28.04 79.24 43.75 94.10 20 47 41 2164.6 -27.18 70.68

10.05 169.79 3_.22 83.39 12 56 41 3915.8 6.40 183.01

-29.47 58.08 43.61 95.28 22 11 35 1878.6 -28.42 49.43

11.32 171.57 55.56 62.13 14 6 42 3677.0 7.50 184.86

-33.23 37.42 43.08 98.52 23 31 52 1613.6 -31.70 28.53

14.62 157.35 33.64 58.75 14 55 48 3514.8 10.$7 150.82

ORBIT DETERMINATION ACCURACY

ST 4356.8 8R 950.7 SS 8640.1

CRT -.8507 CRS .9019 CST -.9943

LSA 5155.2 MSA 528.5 SSA 12.8

ELI 4432.2 EL2 491.2 ALF 169.35

MID-COURSE EXECUTIOI ACCURACY

BAU 2.2678 SGT11846.4 $TAI 1220.4 SG3 1434.8

FAU .24172 RRT -.8089 RRF -.8395 RTF .9956

8SP 40963 SG811908.$ R23 .0530 913 -.9959

FSP 5314 S6111887.8 SG2 715.0 THA 175.22

LAUNCH DATE OCT 3 1964 FLIGHT TIME 388.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC

RL 149.67 LAL -.00

RP 213.48 LAp -1.51

RC 295.805 GL 8.72

FLANET_CENTRLC COMIC

C3 31.318 VHL 5.596 DLA 13.73

LNCH AZMTH LNCH TIME L-I TIME

90.00 20 4 44 2765.61

90.00 11 41 48 4527.65

100.00 21 33 18 2479.9?

100.00 12 55 55 4288.$3

110.00 22 57 46 2215.66

110.OO 13 47 58 4125.6D

DISTANCE 877.696 EARTH TO MARS

LOt. 9.82 VL 32.527 GAL -9.81 AZL 88.48 HCA 274.34 SMA 185.51 ECC .25543 INC 1.5174 Vl 29.771

LOP 284.16 VP 22.979 GAP -12.04 kZP 89.89 TAL 308.37 TAP 222,71 RCA 138.12 APO 232,89 V2 25.714

GP 6.0t ZAL 154.30 ZAP 46.74 ETS 165.32 ZAE 75.02 ETE 180.96 ZAC 87.82 (TC 259.93 CLP 46.44

RAL 170.16 RAO 6568.2 VEL 12.357 PTH 2.23 vHP 4.419 DPA 18.54 RAp 155.63 ECC 1.5154

INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-28.05 79.32 44.61 94.06 20 50 49 2165.6 -27.19 70.76

10.41 190.47 37.05 63.52 12 57 16 3927.7 6.77 183.68

-29.47 58.18 44.48 95.22 22 14 38 1880.0 -28.44 49.53

11.68 172.23 36.39 62.29 14 7 24 3688.5 7.88 165.50

053.25 37.58 43.95 98.43 23 34 42 1615.7 -31.73 28.68

15.00 157.95 34.47 58.92 14 56 42 3525.6 10.7T 181.40

DIFFERENTIAL C_RRECTIONS

T08-3.2881 TRA 9.2728 TC3-5.5040 8AU 2.3137

ROE .9063 RRA -.4890 RC3 .4922 FAU .22973

FOE-3.3974 FRA12.2742 FC3-8.3508 8SP 41649

60( 3.3685 liRA 9.2857 8C3 5.5280 F_P 5060

LAUNCH DATE OCT 3 1964

HELIOCENTRIC C_N1C

RL 149.67 LAL -.00

RP 213.16 LAP -1.53

RC 298.904 GL 6.75

PLAN_TOCENTItIC COHIC

C3 32.155 VHL 5.671 OLA 13.57

LNCH AZMTH LNCH TIN( b-I T|N(

90.DO 20 7 57 2786.58

90.00 11 42 9 4539.95

100.00 21 36 ?.4 248t.29

100.00 12 58 23 4300.47

110.00 23 O 38 22t7.72

110.00 13 48 38 4136.81

DIFFERENTIAL CORRECTIONS

TOE-3.3881 TRA 9.5558 TC3-5.4884

ROE .9098 RRA *.4756 RC3 .4712

FDE-5.2487 FRAll.8163 FC3-5.87£2

BDE 3.5081 SRA 9.5676 BC3 5.4887

MID-COURSE EXECUTION ACCURACY

SG718026.5 SGR 1195.8 SG3 1361.7

RRT -.8018 RRF -.8335 RTF .9955

S8812085.8 923 .0644 R13 -.9957

$11112064.8 SGZ 71203 THA 175.43

ORBIT DETERMINATION ACCURACY

ST 4450.3 SR 940.9 SS 2579.6

CRT -.8498 CRS .9016 CST -.9942

LSA 5202,6 MSA 526.5 SSA 12.7

EL1 4522.4 EL2 488.0 ALF 169.69

FLIGHT TIM[ 390.00 ARRIVAL DATE OCT 28 1965

DISTANCE 881.711 EARTH TO MARS

LOt. 9.82 VL 32.530 GAb -9.96 AZL 88.46 HCA 275.53 SMA 185.56 ECC .25729 INC 1.5421 vt 29.771

LOP 285.35 VP 23.022 GAP -12,28 AZP 89.65 TAL 307.81 TAp 223.34 RCA 137.82 APO 233.30 V2 25.748

GP 5.90 ZAL 154.73 ZAP 43,71 ET3 185.41 zA( 73.72 ETE 181.11 ZAC 87.74 ETC 259.90 CLP 45.41

INJ LAT

-28.05

10.78

-L_J.48

12.06

-33.27

15.39

OAU 2.3395

FAU .21810

BSP 42321

FSP 4814

RAL 170.80 RAO 8588.3 V(L 12.391 pTH 2.24 VHP 4.514 DPA 18.38 RAP 155.74 ECC 1.5292

IMJ LONG INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.38 45.49 94.02 20 54 3 2166.6 -27.20 70.83

181.t8 37.90 63.66 12 57 49 3939.9 7.16 184.38

38°2T 45.36 95.17 22 t7 46 1881.3 -28.45 49.62

172.91 37.24 62.44 14 8 3 3700.5 8.27 166.17

37.73 44.84 98.34 23 37 36 1617.7 -31.76 28.83

138.38 33.32 sg.O9 14 57 35 3536.6 11.18 152.01

MiD-CouRSE Lr)_cuTICN ACCURACY ORBIT DETERMINATION ACCURACY

86712119.8 8419 1172.6 SG3 1291.1 ST 4542.4 SR 931.3 SS 2519.1

flRT -,7948 _ -.827T flTF .9953 CRT -.8491CRS .9015 CST -.9940

S6812256.0 RZ3 .0559 R13 -.9955 LSA 5250.9 MSA 524.1 SSA 12.6

SG118233.4 SG2 TOQ.4 THA 175.62 ELI 4611.5 EL2 484.6 ALF 170.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 3 1564 FLIGHT TIME 392.00 ARRIVAL DATE OCT 30 1865

HELIOCENTRIC CONIC OISTANCE 885.719 EARTH TO MARS

RL 149.67 LAL -.O0 LOt. 9.82 VL 52.534 GAL -10.12 AZL 88.43 HCA 276.73 SMA i85.SZ (CC .25925 INC 1.5888 VI 29.771

RP 212,87 LAP -!_6 LOP 286_§ VP 23.064 GAp -12.A7 AZP 89o82 T&L 307°23 TAp 225.98 RCA 137.50 APO 233.74 V2 25.782

RC 297.969 GL 8.78 GP 5.79 ZAL IS5.17 2AP 44.71 (73 185.50 2A( 72.45 (T( 181.24 2kC 87.67 ETC 259.87 CLP 44.41

PLANETOCENTRIC CONIC

C3 33.040 VNL 5.748 DLA 13.39 RAL 171,08 RAG 8568.3 V[L 12.426 PTH 2.25 VHP 4.612 DPA 18.21 RAp 155.89 ECC 1.5438

LNCM AZNTH LNCH TIRE L-| TiME ZNJ LAT

90.00 20 11 15 2787.49 -26.06

90.00 11 42 28 4552.72 11.17

100.00 21 39 56 2482.57 -29.46

100.00 12 SS 48 4312.87 12.45

110.00 23 3 55 2Z19.77 -33.29

110.00 13 49 18 4148.44 15.79

DIFFERENTIAL C-_RRECTIONS

TDE-3.S145 TRA 9.8436 TC5-5.4266 8AU 2.4053

ROE .9137 RRA -.4652 tiC5 .4512 FAU ,20684

FDE-5.0964 FRA11.3687 FC3-5.4196 8SIP 42959

BDE 3.6313 8RA 9.8545 BC5 5.4453 FSP 4574

LAUNCH DATE OCT 3 1884

HELIOCENTRIC C_N|C

RL 149.S? LAL -.00 LCL 9.82 VL

RP 212.57 LAP -1.58 LOP 287.75 V1P

|NJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT XNJ Z LONG

79.46 46.39 93.99 20 57 22 2167.5 -27.21 70.69

191.92 38.77 63.81 12 58 20 3952.7 7.56 185.10

56.37 48.26 95.12 22 20 58 1882.6 -28.47 49.71

173,63 38.11 62.60 14 8 41 5712.9 8.68 156.87

37.89 45.74 96.25 23 40 55 1619.8 -51.79 28.98

159.24 36.19 56.20 14 58 27 3548.4 11.60 152.64

MIO-COURSI[ EXI[CuTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

$GT12366.3 I_R 1150.6 863 1222.9 ST 4632.9 SR 922.0 SS 2458.6

RRT -.768| RRF -.6222 RTF .9950 CRT -.8485 Cfls .9016 CST -.9939

SCA812419.7 R23 .0573 R13 *.9953 LSA 5299.6 NSk 521.6 SSA 12.6

$8112399.6 SC_ 708.3 THA 175.79 EL1 4699.2 ELI 481.0 ALF 170.31

FL|SHT T|NE 394.00 ARRIVAL DATE NOV 1 1965

O|$TANCE 88R,720 EARTH TO MARS

32.537 GAL -10.28 AZL 88.41 HCA 277.93 SMA 185.68 ECC .2G127 iNC 1.5918 vl 29.771

23.104 GAP -12.69 AZP 69,78 TAL 308.64 TAP 224.56 RCA 137.17 AI_) 234.19 V2 25.815

RC 299.061 GL 9.78 GP

PLAN[TOCENTRiC C4_4|C

C3 33.976 VHL 5.829 DLA

LNCH AZI4TH LNCH TiM[ L-| TZNE |NJ LAT

90.00 Z0 14 38 2788.35 -28.06

90.00 11 42 44 4585.95 11.58

100.00 21 48 82 2483.81 -29.50

tOO.DO 12 57 11 4525.72 12,85

110.00 25 6 58 R221.81 -35.31

I10.00 15 49 5? 4180.49 16.21

DiFFERENTiAL C_RRECTION9

T0[-3.6443 TRAIO.I_9 TC$-5.3792 BAU 2.4513

ROE .9180 RRA *.4519 _C5 .4322 FAU .|9595

FOE-4.9519 FRAlO.9297 FCS-4.DR29 Blip 43569

BOE 5.7582 BRAlO.1470 BC5 5.3966 F9P 4541

5.69 ZAL 155.6£ 2AP 43,74 ET3 185,59 ZAE 71.21 ETE 181.37 ZAC 87.61 ETC 259.83 ELP 43.44

13.21 RAL 171.52 RAID 6588.$ V[L 12.464 PTH 2.25 VHP 4.712 OPA 18.03 RAp 156.07 [CC 1.5592

|NJ LONG ]NJ RT ASC |NJ AZNTH |NJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

79,52 47.3t 95.96 21 0 47 2168.4 -27.22 70.95

IR2.69 39,66 65.97 12 58 50 3966.0 7.97 185.86

56.46 47.18 95.06 22 24 16 1883.9 -28.48 49.60

174.37 39.00 62.76 14 9 17 3725.7 9.10 167.59

38.05 46.66 98.16 23 45 58 1621.8 -31.83 20.13

159.92 37.09 59.49 14 59 17 3560.5 12.04 153.30

M|O-COURI_ EXECUTION ACCURACY ORBIT D(TERMINAT|ON ACCURACY

SGT12526.7 _ 112t).7 SG5 1157.1 ST 4721.9 Sit 912.8 SS 2397.0

RRT -.7616 RRF -.0169 RTF .9946 CRT -,8461 CRS .9018 CST -.9938

88812577.5 R23 ,0591 R13 -.9950 LSA 5348.8 MSA 518.8 SSA 12.5

!k_112557.9 8G2 702,6 THA 175.96 £L1 4785.6 EL2 477.2 ALF 170.59

LAUNCH DATE OCT 5 1964 FLIGHT TIM( 396.00

HELIOCENTRIC CONIC DISTANCE 893.713

RL 149.ST LAL -.OD LOt. 9.82 YL 32.541 GAL -10.45 A2L 88.38 HCA 279,13 SMA

RR 212.29 LAP -1.60 LOP 288.95 VP 23.140 GAP -12.62 AZ1P 69.74 TAL 506.02 TAP

RC 300.120 GL 8.78 GP 5.59 ZAL 156.07 ZAP 42.60 (T$ 185.67 ZA( 70.00 (TE

PLANETOCENTRIC CONIC

C3 34.9S7 VHL 5.913 DLA 15.05 RAL 171.98 RAD 6568.4 V[L 12.503 PTH 2.26 VHP

LNCN AZMTH LNCH TIRE L-i TIME INJ LAT

90.00 20 18 7 2769.17 -88.07 79.58 48.24 93.93 2| 4 16

90.00 11 42 57 4579.64 11.97 193.49 40.58 64.15 12 59 17

100.00 2I 44 15 2485.D2 -29.59 58.55 48.11 95.03 22 27 36

100.00 12 57 38 4359.02 15.28 175.14 39,92 62.96 14 9 51

110.00 23 9 41 2225.85 -33.33 38.20 47.60 98.07 25 48 45

110.00 13 50 33 4172.96 18.64 180.83 58.01 59.70 15 O 6

DIFFERENTIAL CCMRECTIONS M|O-COUR3( EXECUTION ACCURACY

T08-3.7782 TRA10.4361 TC3-5.3260 BAU 2.4973 _712680.7 SGR 1110.0 SG3 1095.6

ROE .9229 RflA -.4414 tiC3 .4141FAU .18540 RRT -,7754 RRI r -,6119 RTF .9945

FDE-4.6079 FRA10.5001 FC3-4.5901R_P 44150 Sr,812729,2 R23 .0609 R13 -.9948

DOE S.8895 BRA10.4454 8¢3 5,3421FSP 4114 $6t12710,0 _2 699.3 THA 176.11

LAUNCH DATE OCT 5 1964 FL|GHT T|i4[ 398.0D

HELIOCENTRIC CX_IC O|6TANCE 897.697

RL 149.87 LAL -.00 LOL 9.82 _ 32.545 GAL -10,65 AZL 86.36 HCA 280.55 SMA

RP 212.01 LAP -1.62 LOP 290.15 VP 23.186 GAP -13.14 AZP 99.71 TAL 305.59 TAP

RC 301.187 6L 6.79 GP 5,49 zAL 156.54 ZAP 41.89 ET9 165.75 ZA( 68.81ETE

PLAN[TOC[NTR[C CGNIC

C3 38.016 VHL 6.001 OLA 12.63 RAL 172.45 RAID SGU.4 VEL 12.545 PTH 2.27 VHP

ARRIVAL DATE NOV 5 18G5

EARTH TO MARS

185.74 I_C .26359 INC 1.6171 Vl 29.771

225.t5 RCA 158.82 APO 254.66 V2 25.847

181.50 ZAC 87.55 ETC 259,76 CLP 42.50

4.816 OPA 17.84 RAP 158.29 ECC 1.5755

|NJ LONG INJ RT ASC [NJ AZNTH iN3 TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2169.2 -27.22 71.01

5979.6 8.40 186.64

1885.0 -28.49 49.89

5739.0 9.55 168.34

1623.8 -31.86 29.28

5573.0 12.49 153.98

OROIT OETERNINATION ACCURACY

ST 4809.6 SR 904.0 SS 2337.0

CRT -.8479 CRS .9022 CST -.9935

LSA 5398.6 NSA 515.7 SSA 12.4

EL1 4870.9 ELI 473.5 ALF 170.86

ARRIVAL DATE NOV 5 1965

EARTH TO MARS

185.61 ECC .26562 INC 1.6425 VI 29.771

225.72 RCA 136.45 APO 235.16 V2 25.879

181.61 ZAC 87.51 (TC 259.73 CLP 41.60

4.923 DPA 17.64 RAP 156.54 (CC 1.5927

LNCH AZMTH LNCH TIM( L-I 7114( lNJ LAT INJ LONG INJ RT A$C IHJ AZMTH INJ TIME

90.00 20 21 40 8769.96 -£9.07 711.63 49.19 95.90 21 7 50

90.00 11 43 9 4593.78 12.39 194.32 41.51 64.35 12 59 42

100.00 21 49 36 2486.2_ -29.51 58.64 49.06 94.98 22 31 5

100.00 12 57 51 4352.79 13.49 175.94 40,86 45.16 14 10 24

110.00 23 12 50 2225.69 -33.35 36.36 48.55 97.98 23 49 56

110.00 13 51 9 4185.84 17.08 161.37 38.95 59.95 15 0 54

DIFFERENTIAL CCRRECTION6 NID-COUR3[ EXECUTION ACCURACY

T0[-3.9174 TRAIO.T40R TC3-S,2699 BAU 2.5446 KT12029.5 M_R 105)1.5 683 1032.5

ROE .9283 RRA -.4519 RC3 .5970 FAU .17529 RRT -.7695 RRF -.8074 RTF .9942

FOE-4.6679 FRA10.OTSR FC3-4.2136 Blip 44673 _!_875.| N23 ,0626 R15 -.9945

BIDE 4.0259 BRA10.T489 9C3 5.2848 FSP 3891 S8112957.0 IS2 895.6 THA 176.24

PO CST TIM INJ 2 LAT INJ 2 LONG

2170.0 -27.23 71.07

5993.8 8.85 187.45

t888.2 -28.$1 49.98

5752.8 g.98 169.12

1625.9 -31.89 26.43

5585.6 12.98 154.69

ORBIT DETERN|NATION ACCURACY

ST 48g6.7 SR 895.5 SS 2276.5

CRT -.8479 CRS .9029 CST -,gg34

LSA 5449.7 MSA 512.4 SSA 12.5

EL1 4955.? EL2 469.1 ALF 171.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 4 1964

HELIOCENTRIC CONIC

RL 149.66 LAL -.00

RP 940.04 LAP .?Z

RC IST.SGT GL -15.25

PLANETOCENTRIC CONIC

C3 36.410 VHL 5.780

LNCH AZMTN LNCN TIM(

gO.DO 81 3T 0

60.00 8 5 $?

lOG.DO 22 $5 ES

tOO.DO 9 29 55

110.00 0 0 4T

110.00 10 44 56

FLIGHT TIM( 240,00 ARRIVAL DATE JUN I tSSS

D|STANC[ 590.990

LOt. 10.80 VL 33.107 GAL -9.1T AZL 92.87 HCA 195.65 SNA lg5.79 ECC

LOP 206.45 YP 20.687 GAP 9.98 AZP 87,43 TAL 316.42 TAp tSE.OT RCA

6P 14.46 ZAL 145.78 ZAP 151.34 ETS 160.64 zAE 1S9.71 (TE 46.54 ZAC

DLA -6.24 RAL 155,61 RAD 9588.3 VEL 12.441 PTH Z.25 VHP 6.091 DpA

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

9148.43 -17.88 37.21 24.03 112.35 ZZ 19 46

5179.40 95.84 231.81 27.90 78.00 9 51 56

1893.58 -19.06 10.09 25.50 113.48 23 98 56

4907.48 ZT.11 211.50 ZT,59 78.89 10 5| 4Z

1701.14 -82.95 1.89 21.91 116.65 0 29 8

4879.89 30.52 192.85 28.57 73.80 12 2 49

DIFFERENTIAL C_RRECTZ(_IS

TOE 1.9977 TRA-4.SI81 TC3 1.0403 6AU .5406

ROE .9611 RRA-1.E499 RE8 .9198 FAU .15395

FD(-S.6531 irRA 7.8885 FC3-3.9898 BSP 17770

DOE E,0717 R_ 4.5817 BC3 1.8108 FSiP 8501

LAUNCH DATE OCT 4 19G4

HELIOCENTRIC C_NIC

RL 149.$8 LAL -.00

RP 839.75 LAP ,99

RC 170.019 GL -14oC_

PLAN[TOCENTRIC C-.CNIC

CS 38.889 VHL 5,688

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

SO.DO 81 88 51 8175.54 -18.80

90.00 9 15 41 5138,04 85.|4

100.00 88 47 49 1980.79 -19.78

100.00 9 39 84 4885.08 80.58

RiO.DO 25 50 311 |?84.17 -88.94

110.00 10 53 5 4938.41 89.78

DIFFERENTIAL C_RRECTION8

TOE 1.0616 TRA-4.3899 TC3 1.0805 OAU .5385

ROE .8052 RRA-I,1998 RC3 .9885 FAU .15R74

FOE-S.6871 FRA 7.5174 FC_4.8838 88P 17983

DOE Z.OZ85 BRA 4.4980 BE5 1.8475 FSP 2943

MID-COURSE EXECUTZ(_I ACCURACY

SET 4912.5 8GR 1955.7 SG3 802.1

RRT .966| RRF -.9915 R1T -.9917

SEa 5105.2 R85 ".2189 R13 -.9676

SG1 5187.3 $68 405.6 THA 18.15

FLIGHT TIME 842.00

DISTANCE 594.480

L(_ 10.80 VL 33.077 GAL -9,09 AZL 98.48 MCA 196.58 SNA 195.81ECC

L_ 807.37 V1P 20,878 GAp 9.53 AZP 67.88 TAIL. 516.60 T_p 153.18 RCA

reid 13.95 ZAL 148.03 ZAP 150.97 ET5 158.18 ZAE 160.35 ETE 45.62 ZAC

OLA -5.04 RAt. 155.95 RAO 8608.5 VEL 18.399 PTH 8.84 VHp 5.950 DPA

INJ _ INJ RT AS(; INJ AZMTH INJ TIN(

39.02 23,95 111.74 88 5 T

81H1.59 27_02 76.53 9 41 14

19.78 23.4t 118.89 85 19 50

808.39 28.87 .75.41 11 0 27

3_31 _!.87 !!8.05 24 !9 22

189.79 25.58 78.27 12 10 17

MIO-COURI_ EXECUTION ACCURACY

SGT 4928,8 SGR IGR3.5 $63 844.0

RRT ,N54 RRF -.9905 RTF -.9829

84a S185.6 R25 -.8095 R13 -.9884

SGS 5167.9 SG8 403.5 ?HA 17.77

EARTH TO MARS

..28211 INC Z.SS5S VI 29.779

140.56 APO ESI.OE V2 92.981

102.08 ETC 258.91CLP 154.98

13.78 RAp 187.98 [CC 1.5498

POCST TIN INJ 2 LAT INJ 8 LONG

1546.4 -14.$7 89,99

4579.4 23.95 228.46

1295.8 -15.72 10.88

4507.5 25,05 E05.31

1101.1 -18,49 $54.77

4072.7 28.00 184.$7

ORBIT DETERMINATION ACCURACy

ST 2294.1 6R 904.8 $S 8811.8

CRT .9651 CRS .9958 CST .9976

LSA 3308.1 MSA 171.5 $SA 21.0

ELI 2481.2 EL2 154.6 ALF 81.28

ARRIVAL DATE JUN S 1965

EARTH TO MARS

.27985 INC 8.4199 Vl L_8.Y?9

140.70 APO 849.78 V8 1_.918

101.67 ETC 255.91CLP 154.£8

15.85 RAP 188.00 ECC 1,5814

PO CST TIM INJ 2 LAT INJ 8 LONG

1575.5 -15.49 31.76

4553.0 E$.D4 880.55

1520.8 -16.58 1E.51

4263.0 24.18 EOO.SE

!!24,_ -!9.25 _56,tZ

4032.4 97.01 181.65

ORBIT DETERMINATION ACCURACY

ST 2898.8 SIR 890.1 SS 8844.3

CRT .9821CR8 .9917 CST .9960

LSA 5324.8 MSA 167.9 SSA 88.9

EL1 2454.0 EL2 166.4 ALF e0.97

LAUNCH DATE OCT 4 1964

HELIOCENTRIC CONIC

RL 149.&5 LAL -.00

RP 259.48 LAP .98

RC 1T2.3S1 6L -12.95

PLAN_TOCENTRIC CONIC

C3 $1.256 YHL 5.598

LNCH AZ14TH LNCH TIME

gO.DO 21 21 23

90.00 8 24 49

tOO.DO 22 40 53

ROD.DO 9 48 1

110.00 23 44 54

110.00 11 0 99

FLIGHT TIM_ 244.00

DISTANCE 597.990

LQA. 10.80 VL 35.048 6AL -0,96 AZL 92.20 HCA 197.55 SMA

LOP 808.58 VP 20.860 GAP 9,OT AZP 87.90 TAL 316.77 TAP

GP 15,53 ZAL 148.82 2AP 150.55 ET$ 153.49 ZN[ 160.99 ET(

ARRIVAL DATE JUN S 1965

EARTH TO MARS

194.65 ECC .27650 |NC 2.1991 VI RS.T?9

154.30 RCA 140.83 APO 248.4? V2 98.945

46.13 ZAC 101.51 ETC 955.92 CLP 155.57

OLA -5.94 RAL 168.06 RAD 6598.8 VEL 12.555 PTH 2.23 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2201.98 -19.26 40.99 23.83 111.17 21 58 5

5090.44 24.44 225.97 28,21 75.23 9 49 40

1945.53 -20.45 21.33 23.53 112.31 23 15 19

4888,18 25,95 805.5? 25.84 74.10 11 8 83

1745.12 -83,58 4.92 81.85 115.51 84 15 59

4595.30 28.98 167.80 84.86 70.93 12 17 4

DIFFERENTIAL C(:RRECTION$

10E 1.8285 TRA-4,2ST8 TC$ 1.1204 8AU .5574

ROE .7841 RRA-l.1582 RC$ .8504 FAD .18582

FDE-S.T489 FRA 7.8098 FC3-4.5914 8SP 17854

BOE 1.9896 BRA 4.4219 BC3 1.2858 F_P 2787

fllD-C_RW[ EXECUTION ACCURACY

SGT 4988.5 SGR 1599.3 $65 887.3

RRT .9645 RRF -.9895 RTF -.9839

SG8 5181.5 R85 -.8080 R13 -_9892

SGI 5165.8 SG8 402.7 THA 17.49

5.815 DpA 12.77 RAP 189.05 ECC 1.5148

POCST TIN INJ 2 LAT INJ 8 LONG

1602,0 -16.81 $3.34

4490.4 22.17 917.74

1545.5 -17.25 14.00

4222.1 23.EE 197.62

1145.1 -19.94 857.36

5995.5 26.05 179.19

ORBIT DETERMINATION ACCURACY

ST 2289.5 SR 879.4 S$ 8978.7

CRT .9812 CR8 .9900 C$T ,0985

LEA 5543.5 MSA 165.7 SEA 84,6

EL1 2447.5 EL2 158.6 ALF 80.74

PLIGHT TIME 846.00 ARRIVAL DATE JUN 7 1965

DISTANCE 601.519

LOt. 10.80 VL 53.019 GAL -9.88 AZL 98.00 HC.A 198.47 SMA

LOP 809.85 _ 80.$50 GAP 9,63 AZP 80.10 TAt. 316.94 TAp

GP 13.16 ZAL 146.36 ZAp 180,03 ET$ 154.77 ZN[ 161.68 ETE

LAUNCH DATE OCT 4 1964

HELIOCENTRIC C_NIC

RL 149.63 LAL -.DO

RP 859.11 LAP .88

RC 174.989 GL -1|._8

PLAN4[TOCENTRIC CCNIC

C3 $0.358 VHL 5.509 DLA -8.98 RAL 158.25 RAO 8598.2 V(L 18.517 PTH 8.88 VHp

EARTH TO MARS

194.18 ECC .27385 IN(: 1.9996 vl 99.779

155.41 RCA 140.98 APO 247.28 VE 88.975

46.87 ZAC 101.00 ETC 255.92 CLP 159.84

5.684 DPA 12.55 RAP 188.06 [CC 1.4992

LNCH AZNTH LNCH 1114[ L-I TIME INJ LAT

gO.D0 21 14 25) 8885.19 -19.85

gO.D0 $ $3 11 5061.08 23.75

100.00 88 34 20 19Q1.18 -81.01

100.00 9 55 53 4784.87 84.9R

110.00 83 59 _i 1714.31 -24.18

110.00 11 ? 15 4590.90 28.13

DIFFERENTIAL C.GMRECT|ON$

TOE 1.7978 TRA-4.SQ_ TC3 1.1i0i 9AU .5373

RDE .T671 ItRA-l.1818 RC5 .9391 FAU ,1T124

FOE-3.9179 FRA 9.1051 FC3-4.9158 BWe 17T86

DOE 1.9641 BRA 4.5500 BC3 1,$249 FSP 2930

INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIN INJ 2 LAT INJ 8 LONG

4R.82 83.73 110.68 81 51 56 1686.2 -16.97 34.81

R85.00 85.47 74.07 9 57 28 4451.0 21.51 215.16

88.76 83.85 111.77 23 T 17 1368.8 -17.87 15.58

205.00 85.09 78;95 11 15 58 4184.5 28.35 195.15

S.83 81.79 114.99 84 9 0 1164.3 o80.56 $58.51

184.85 83.87 69.73 18 25 16 3g60.9 25.11 176.96

N|O-C_UR81[ [XECUTION ACCURACY ORglT DETERMINATION ACCURACY

8GT 418R,1 8GR 1680.S SG5 932.1 ST 2805.2 SR 871.9 SS R314.9

RMT .!_37 RRF -.9081RTF -.9649 CRT .9804 CR8 .9999 CST .9988

51?6.5 RE5 -,1945 R18 **9700 LEA 3565.5 MSA 164.8 SEA 26.2

861 5|10.$ 868 408.8 THA 17,28 ELI 2440.6 EL8 161.0 ALF 20.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE OCT 4 1964 FLIGHT TIM( 248.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CGNIC DISTANCE 608.088 EARTH TO MARS

RL 149.83 LAL -.OO LOL 10.80 VL 32.982 GAL -8.79 A ZL 81,82 HCA 199.42 SMA 193.82 ECC .27129 INC 1.8184 vl 29.779

MP 238_79 LAP ;80 L(_P 210.21 VP 20.643 GAP 8.19 AZP 89.28 TAL 317.11 TAp 156.53 RCA 141.09 APO 246.15 VZ 23.007

RC 179.989 GL -10.99 GP 12.83 ZAL 146.45 ZAP 149.48 ET3 1§5.98 Z/dE 162.25 ETE 47.84 ZAC 100.72 ETC 255.93 CLP 152.07

PLANETOCENTRIC C(_41C

CS 29.475 VHL 5.429 OLA -1.97 RAL 156.41 RAD 8868.2 VEL t2.282 pTH 2.21 VHP 5.S58 DPA 11.97 RAP 188.08 ECC 1.4881

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

90.00 21 8 4 2248.49 -20.38

90.00 8 40 54 5014.33 23,02

100.00 22 26 30 1989.08 -21.53

100.00 tO 3 9 4749.01 24.19

110.00 23 34 38 1791.99 -24.63

110.00 11 13 30 4528.84 27.36

DIFFER(NTIAL CORRECT[(_IS

TOE 1.7776 TRA-4.1280 ?C3 1.2143 8AU .$429

ROE .7543 RRA-l.0888 RC3 .6506 FAU .17923

F0[-3.8991 FRA 8.4002 FC3-5.2941 BS4P 17473

DOE 1.9311 BRA 4.2673 0C3 1.3776 FSP 3064

LAUNCH OATE OCT 4 1984

HELIOCENTRIC C041C

RL 149.93 LAL -.00 LQL 10.80 VL

RP 259.47 LAP .58 LOP 211.16 VP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

43.64 23.64 110.10 21 45 32 1648.5 -17.48 36.18

220.55 24.80 73.04 10 4 28 4414.3 20.48 212.80

24.10 23.17 111.25 23 I 39 1389.1 -18.48 16.65

200.83 24.39 71.89 11 22 18 4149.0 21.49 192.88

6.96 21.75 114.49 24 4 20 1182.0 -21.11 359.58

182.66 23,t3 68.66 12 28 59 3928.8 24.21 174.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4923,§ 9DR 1888.? SG3 978.6 ST 2286.8 SR 867.8 SS 2354.5

RRT ,9638 RRF -.9869 RTF -.9666 CRT .9801CRS .9863 CST .9992

$166,9 R23 -.1940 R13 -.9713 LSA 3391.1MSA 182.3 SSA 27.6

_k_l 5151,3 _2 399.§ THA 17.16 EL| 2440.8 EL2 161.4 ALF 20.50

FLIGHT TII4E 250.00 ARRIVAL DATE JUN 11 1968

DISTANCE 608.631 EARTH TO MARS

32.996 GAL -8.69 AZL 91.95 HCA 200.37 SMA 193.14 ECC .26884 INC 1.8531 vl 29.779

20.639 GAP ?.75 AZP 86.45 TAt. 317.27 TAP 187.$4 RCA 141.21 APO 245.06 V2 23.040

RC 179.231GL -10.11GP

PLANETOCENTRIC CONIC

C3 29.994 Vt4L 5.356 OLA

iNCH AZMTH LNCH TIN( L-I TIM( INJ LAT

90.00 21 2 3 2289.19 -20.86

90.00 9 48 2 4990.04 22.32

100.00 22 22 54 2008.41 -22.00

100.00 IO 9 33 4719,04 23.48

110.OO 23 29 59 1799.39 -25.08

110.00 11 12 17 4499.83 26.60

DIFFERENTIAL COtRECTIGN9

TOE 1.7399 TRA-4.Oll2 ?C3 1.2418 8AU .S394

ROE .7421 ERA-l,0922 RC3 .iiOS FAU .19594

FOE-3.9732 FRA 8.7176 FC3-5.9118 BSP 17567

DOE 1.8915 BRA 4.2026 BC3 1.4066 FDP 3229

12.54 ZAL 149.51 ZAP 140.89 ET9 157.08 zAE 162.87 ETE 49.07 ZAC 100.47 ETC 255.93 CLP 151.29

-1.08 RAt. 156.55 R/d) 6568.2 VI[L 12.250 PTH 2.20 VHP 5.435 DPA 11.64 RAP 188.10 (CC 1.4721

|NJ t.Oi4G INJ 97 ASC |NJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

44.9? 23.54 109.60 21 39 52 1669.2 -17.99 37.46

216.28 24.17 72.11 10 11 2 4380.0 19.66 210.61

25.34 23.09 110.76 22 56 22 1408.4 -18.98 17.85

198.44 23.75 70.95 11 28 29 4118.0 20.66 190.78

8.01 21.71 114.02 23 59 58 1198.4 -21.62 .57

180.65 22.45 67.69 12 34 16 3898.8 23.33 173.01

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4915.5 Sr_ 1559.5 SG3 1026.7 ST 22?3.6 SR 864.3 SS 2391.3

RflT ,9625 RRF -.9856 RTF -.9671 CRT .9789 CRS .9844 CST .9994

SG8 5156.1 R23 -.1785 R13 -.9717 LSA 3406.8 NSA 165.8 SSA 28.6

8GI 9140.2 $62 404.0 THA 17.06 ELI 2426.7 EL2 165.6 ALF 20.51

LAUNCH DATE OCT 4 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC COkllC DISTANCE $12.210 EARTH TO MARS

RL 149.65 LAL -.00 LOL 10.80 VL 32.942 GAL -8.57 AZL 91.50 HCA 201.32 3MA 192.68 ECC .26648 INC 1.5018 vl 29.779

RP 230.14 LAP .55 LOP 212.12 VP 20.835 GAP 7.32 AZP 88.60 TAL 317.43 TAp 158.78 RCA 141.33 APO 244.02 V2 23.073

RC 161.518 GL -'9.29 GP 12.28 ZAL 146.54 ZAP 146.24 ETS 158.11 ZAE 163.49 ETE 50.56 ZAC 100.24 ETC 255.93 CLP 150.48

PLAN[TOCENTRIC C0041C

C3 27.951 VHL 5.297 OLA -.25 RAL 156.67 RAG 8598.1 VEL 12.220 PTH 2.20 VHp 5.316 DPA 11.34 RAP 188.12 ECC 1.4600

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG %HJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT ]NJ 2 LONG

90.00 20 56 24 2288.48 -21.29 46.22 23.45 109.12 21 34 32 1688.5 -18.49 38.67

gO.DO 8 54 42 4947.62 21.63 216.17 23.60 71.27 10 17 10 4347.6 18.87 208.56

100.00 22 17 37 2028.47 -22.43 26.51 23.01 110.29 22 51 24 1426.5 -19.47 18.97

1OO.00 10 16 9 4685.07 22.78 196.41 23.16 70.10 11 34 14 4085.1 19.86 188.83

110.00 23 25 36 1813.68 -25.50 9.00 21.66 113.57 23 55 50 1213.7 -22.10 1.51

110.00 11 24 40 4470.62 25.85 178.80 21.63 66.82 12 39 11 3870.6 22.49 171.26

DIFFERENTIAL CCRflECTIOt4S RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7030 TRA-4.D042 TC3 1.2667 9AU .5357 SGT 4902.3 9GR 1550.0 903 1076.6 ST 2258.9 SR 862.6 SS 2428.7

ROE .7321 RflA-l.0395 RC3 .6712 FAU .19280 RRT .9612 flRF -,9843 RTF -,9676 CRT .9777 CRS .9824 CST .9995

FOE-4.0508 FRA 9.0467 FC3-5.9715 BSP 17943 lk_ S141.4 R23 -.1728 R13 -.9721 LSA 3422.9 MSA 169.8 SSA 29.4

BOE 1.8537 BRA 4.1370 BC3 1.4336 FSP 3405 SGI 5125.2 962 408.7 THA 17.02 ELI 2412.1 EL2 169.7 ALF 20.58

LAUNCH DATE OCT 4 1964 FLIGHT TIME 254.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CCNIC DISTANCE 615.806 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.918 GAL -9.48 AZL 91.36 HCA 202.28 SMA 192.24 (CC .26421 |NC 1.3622 vl 29.779

RP 237.81 LAP .52 LOP 213.08 VP 20,634 GAP 9.89 AZP 88.74 TAL 317.59 TAP 159.87 RCA 141.45 APO 243.03 V2 23.106

RC 183.788 GL -8.53 GP t2.04 ZAL 146.54 ZAP 147.53 ET3 159.09 ZAE 164.10 ETE 52.35 ZAC 100.04 ETC 255.93 CLP 149.64

PLAN[TOCENTRIC CONIC

C3 27.270 VHL 5.222 DLA .54 RAL 159.78 RAO 9598,1 VI[L 12.192 PTH 2.19 VHP 5.201 DPA 11.08 RAP 188.12 ECC 1.4488

LNCH AZ1MTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 51 3 2309.58 -21.99 47.39 23,37 108.66 21 29 29 1706.6 -18.94 39.80

90.00 9 O 56 4917.43 20.95 214.20 23.06 70.50 10 22 54 4317.4 18.10 206.68

100.00 22 12 36 2043.39 -22.83 27,61 22.93 109.84 22 46 41 1443.4 -19.92 20.02

100.00 10 22 2 4955.85 22.09 194.51 22.62 $9.33 11 39 38 4055.8 19.08 187.01

110.00 23 21 2? 1927.99 -_5.99 9.94 21.61 113.t4 23 51 55 1228.0 -22.53 2.39

110.00 11 29 42 4444.01 25.13 177,07 21.25 66.03 12 43 46 3844.0 21.97 169.62

DIFF[RENTIAL CGRRECTIONS MID-COURSE [vlrCUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 1.8981TR_3.9378 TC3 1.2922 BAU .5330 SGT 4662.9 ST, It 1547.0 SG3 1128.4 ST 2243.1SR 863.0 SS 2467.8

ROE .7243 RRA-I.0198 RC3 .9937 FAU .ZOO09 ART .9601RRF -.9830 RTF -.9681 CRT .9766 CRS .9804 CST .9997

FOE-4.1552 FRA 9.3919 FC3-9.3521BSP 17842 _ 3121,8 R23 -.1671Rt3 -.9726 LSA 3440.2 NSA 174.2 SSA 30.1

80( 1.9188 BRA 4.0677 BC3 1.4620 FSP 3581 SG1 5105.1 SG2 413.6 THA 17.04 ELl 2397.1 EL2 173.6 ALF 20.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 19643

LAUNCH DATE OCT 4 1984 FLIGHT TIME 256.00 ARRIVAL DATE JUN 17 1935

HELIOCENTRIC CONIC DISTANCE 619.418 EARTH TO NARS

RL 149.63 LAL -.00 LOt. 10.80 VL 32.895 GAL -6.39 AZL 9|.23 HCA 203.:=4 SMA 191.8 =' ECC .26204 INC 1.2354 vl 29.779

RP 237.48 LAp .49 LOP 214.04 VP 20.635 GAP 6.47 AZP 68.87 TAL 317.75 TAp 160.99 RCA 141.56 APO 24='.08 ¥2 23.140

RC 186.049 GL -7.80 GP 11.84 ZAL 146.5 p ZAP 148.82 ETS 160.00 EkE 184.70 (TE 54.45 ZAC 99.86 ETC 255.R4 CLP 148.77
PLAN(TOCENTR ! C CONIC

C$ 26.635 VHL $.161 DLA 1.27 RAt. 1§S.88 RAO 6588.1 VlrL lZ.186 PTM Z.t8 VHP $.088 DPA 10.85 RAp 188.12 ECC 1.4383

LNCH AZMTH LMCH TIME L-I TIME ZNJ LAT

90.00 20 45 58 2323.82 -22.09

90.00 9 6 48 4888.88 20.29

100.00 22 T 54 2059.33 -23.19

100.00 10 27 33 4828.20 21.41

110.00 23 17 30 1841.47 -26,25

110.00 11 34 27 4418.85 24.42

DIFFERENTIAL C_RRECT|ON6

TOE 1.6335 TRA-3.R89E TC3 1.3157 BAU .5302

ROE .7182 RRA-I.00Z8 RE3 .8972 FAU .Z0793

FOE-4.2232 FRA 9.7293 FC3-8.7489 B_P 17615

ROE 1.7845 BRA 3.9971 BE3 1.4891 FSP 3767

LAUNCH-I;ATE OCT 4 1984

HELIOCENTRIC CGNIC

|NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM lHJ 2 LAT INJ Z LONG

46.$1 23.28 108.22 21 24 41 1725.6 -19.36 40.87

212.35 22.57 69.81 10 28 1T 4288.7 17.36 204.90

26.85 22.86 109.40 22 42 13 1459.3 -20.34 21.02

192.74 22.11 88.63 11 44 42 4028.2 18.32 185.31

10.82 21,56 112.73 23 48 11 1241.5 -22.94 3.23

175.46 20.72 65.30 12 48 5 3818.8 20.89 168.09

N|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4957.4 SGR 1547.2 SG3 1162.2 ST 2225.3 SR 864.8 SS 2507.6

RRT .9591RRF -.9817 RTF -.9687 CRT .9756 CRS .9784 C$T .9997

S_ 5097.9 RE3 -.11_3 R13 -.9731 LSA 3457.6 MSA 179.2 SSA 30.6

$6t 5080.7 SG2 418.8 THA 17.11 EL1 2380.9 EL2 177.3 ALF 20.88

FLIGHT TIME 256.00 ARRIVAL DATE JUN 19 1965

OISTAHC[ 623.044 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.873 GAL -8.31 AZL 91.11HCA 204.20 SNA 191.42 ECC .26994 INC

RP 257.15 LAP .46 LOP 215.00 _/p 20.639 GAP 8.06 AZP 88.98 TAL 317.90 TAp 162.10 RCA 141.66 APO

RC 188.300 GL -7.12 GP 11.65 zAL 146.46 ZAp 148.04 ET$ 180.86 ZAE 165.28 ETE 56.89 ZAC 99.69 [TC

PLANETOCENTRIC CONIC

C3 28.048 VHL 5.103 OLA 1.97 RAL $58.97 RAO 8_.1 VEL 12.142 PTH 2.18 VHP

LNCH AZ14TH LNCM TIN( L-I TIN( INJ LAT

90.00 20 41 7 2338.75 -22.40

90.00 9 12 21 4861.59 19.64

100.00 22 3 23 2074.41 -13.53

100.00 10 32 47 4601.98 20.75

110.00 23 13 44 1854.21 -26.58

110.00 11 38 55 4394.93 23.73

DIFFERENTIAL CCRRECTION$

TOE 1.5995 TRA-3.7983 TC3 1.3363 BAu .5271

ROE .7137 RRA -.9888 RE3 .71|9 FAU .21549

FD[-4.3172 FRAIO.0811 FC3-7.1837 BIMD 17554

ROE 1.7515 BRA 3.9249 8C5 1.5141 FliP $958

1.1139 Vl 29.779

241.18 V2 23.174

255.94 CLP 147.88

4.979 DpA 10.66 RAp 188.10 [CC 1.4286

INJ LONG INJ_T ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

49.57 23.19 107,80 21 20 7 1739.7 -19.75 41.89

210.61 22.11 69.18 10 33 23 4261.4 16.63 203.23

H.85 22.78 108.99 22 37 57 1474.4 -20.72 21.88

191.07 21.84 67.99 11 49 29 4002.0 17.58 163.71

11.86 21.51 |!2.33 23 44 36 1254.2 -23.32 4.02

273.94 20.23 64.65 12 52 t0 3794.9 20.12 166.66

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8ST 4929.4 $GR 1550.5 863 1258.3 3T 2205.8 SR 868.1 SS 2548.9

RRT .9582 RRF -.9804 RTF -.9692 CRT .9747 CRS .9764 CST .9998

Sr_ 5099,_ R23 -.1557 R13 -.9736 LSA 3475.8 MSA 184.8 SSA 30.9

SGI 5051,5 $G2 424.0 THA 17.23 EL1 2363.6 EL2 180.9 ALF 21.12

LAUNCH DATE OCT 4 1934 FLIGHT TIME 260.00

HELIOCEHTRIC CONIC DISTANCE 626.687

RL 14R.$3 LAL -.00 LOt. 10.80 VL 52,852 GAL -8.23 AZL 91.00 HCA 205.16 8NA

RP 233.81 LAP .43 LOP 215.96 VP 20.644 GAP 5.85 AZP 99.09 TAL 318.05 TAp

RC 190.540 6L -6.47 GP 11.49 ZAL 146.45 ZAP |45.23 ET8 161.67 ZAE 165.84 ETE

PLAMETOCENTRIC CONIC

C3 25.438 VHL 5.048 DLA 2.64 RAL 157.05 RAD 6568.0 VEL 12.119 PTH 2.17 VHP

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 20 36 29 2355.0T -22.71

90.00 8 17 37 4835.41 19.00

100.00 21 59 4 2088.73 -23.65

100.00 10 3? 44 4576.98 20.10

110.00 23 10 8 1888.29 -26.89

110.00 11 43 9 4372.18 23,O8

DIFFERENTIAL CORRECTIONS

TOE 1.5833 TRA-3.7084 TC3 1.3829 BAU ,5331

ROE .7128 RRA 0.9744 RC3 .7517 FAU .22489

FOE-4.4388 FflA10.4333 FC3-7.6326 BSP 17029

00E 1.7364 8RA 3.8323 8C3 1.5646 FSP 4109

LAUNCH DATE OCT 4 1964

ARRIVAL DATE JUN 21 1965

EARTH TO MARS

191.04 ECC .25793 INC 1.0027 Vl 2R.779

165.21 RCA 141.76 APO 240.31 VZ 23.209

$9.72 ZAC 99.54 ETC 255.95 CLP 146.95

4.873 DPA 10.49 RAp 188.07 ECC 1.4194

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.58 23.11 107.38 21 15 44 1755.1 -20.12 42.87

208.97 21.68 68.60 10 38 12 4235.4 15.92 201.64

30.59 22.71 106.58 22 35 52 1488.7 -21.09 22.68

189,49 21,20 67.40 11 54 1 5977.0 16.87 182.20

12,48 21,46 111.95 23 41 14 1266.3 -23.67 4.78

172.51 19.77 64.01 12 56 1 5772,2 19.38 165.31

N|O-COUfl_[ [X2CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_T 4788.8 SGR 1557.5 963 1296.7 ST 2197.0 SR 674.8 S| 2597.1

ART .9587 flRF -.9792 flTF -.9706 CRT .9752 CRS .9747 CST .9998

5035.8 R23 -,1455 RI5 -.9748 LSA 3507.2 MSA 188.9 SSA 30.8

$61 |DIS.8 962 422.8 THA 17.45 EL1 2357.9 EL2 180.5 ALF 21.35

FLIGHT TIN( 282.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC C_N|C DISTANCE 830.541

RL 149.63 LAL -.00 LOt. 10.80 VL 32.832 GAL -0.16 AZt. 90.90 HCA 206.13 SNA

RP 238.48 LAP .40 LOP 218.93 MP 20.851 GAP 5.25 AZP 99.19 TAL 318.19 TAp

RC 192.788 GL -5.86 GP il.34 ZAL 148.58 ZAP 144.38 ET9 162.44 ZAE 166.37 ET[

PLAN(TOCENTRIC CONIC

C3 24.987 VHL 4.997 OLA 3.27 flAL 157,12 flAD 8568.0 Vl[L 12.097 PTH 2.17 VHp

LNCH AZI4TH LNCN TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZI4TH INJ TIME

90.00 20 32 4 2399.88 -23.01

90.00 9 22 37 4810.65 18.38

100.00 21 54 $8 2102.38 -24,14

100.00 10 42 26 4553.18 19.48

110.00 23 6 41 1877,81 -27.18

110.00 11 47 10 4350.52 22.41

OIFFER(NTZAL C_RR(CTION9

TOE 1.5489 TRA-3.8_87 TC3 1.3975 BAU .5292

ROE .?101 RMA -.9&48 RE3 .7489 FAU .23332

FOE-4.5422 FRAlO.8124 FC3-8.0904 Blip 16909

ROE 1.7043 ORA 3.7558 8C3 1.5856 FSP 4308

EARTH TO MARS

190.68 ECC .25601 INC .8988 vl 29.779

164.32 RCA 141.66 APO 239.49 V2 23.244

62.96 ZAC 99.40 ETC 255.95 CLP 146.00

4.769 DPA 10.35 RAp 188.02 ECC 1.4109

PO CST TIM INJ 2 LAT INJ 2 LONG

51.55 23.03 106,98 21 11 33 1769.7 -20.46 45.80

207.42 21,28 88.07 10 42 48 4210.7 15.24 200.15

31,50 22.84 108.19 22 29 58 1502.4 -21.43 23.76

188.01 20.80 66.86 11 58 19 3953.2 16.16 180.77

13.23 21.42 111.57 23 37 59 1277.8 -24.01 5.51

171,17 19.34 83.49 12 59 41 3750.5 18.67 164.03

MIO-C_UR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4741,8 _ 1588.1 SG3 1357.1 ST 2172.7 3R 880.7 SS 2640.8

RRT .9579 W -.9?80 RTF -.9709 CRT .9743 CRS .9?28 CST .9998

4913,8 R23 -.1405 R13 -.g751 LSA 3525.7 NSA 195.7 SSA 30.9

SGI 49T5.3 SG2 429.0 THA 17,69 EL1 2337.2 EL2 163.7 ALF 21.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE OCT 4 1964 FLIGMT TIM( 264.00 ARR|VAL DATE JUN 25 1965

HELIOCEMTRIC CONIC DISTANCE 934.009 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.812 GAL -8.09 AZL 80.60 HCA 207.10 SMA 190.33 ECC .25417 INC .80J$ Yl 29.77R

RP 236.12 LAF .37 LOP 217.90 VP 20.660 GAP 4.85 AZP 99.29 TAL 318.33 TAp 165.43 RCA 145.95 APO 238.71 V2 23.279

RC 194.993 GL -5.27 GP 11.21 ZAL 146.29 ZAP 143.49 (IS 163.$7 ZA( $66.85 ET( 66.63 ZAC 99.27 ETC 255.96 CLP 145.02

PLAN[TOCENTRIC CONIC

C3 24.492 VHL 4.949 OLA 3.98 RAL 157.19 RAD 6568.0 ¥EL $2.077 PTH 2.$6 VHP 4.669 DpA 10.24 RAp 187.99 ECC 1.4029

LNCH 42MTM LMCH TIME L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIM( PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 20 27 49 2393.66 -23.26 52.49 22.96 106.59 25 7 33 1,783.7 -20.79 44.70

90.00 9 27 24 4787.03 $7.77 205.95 20.91 67.58 $0 47 11 4187.0 14.58 198.73

100.00 21 50 59 2115.44 -24.41 32.38 22.57 $07.81 22 26 14 1515.4 -21.75 24.59

100.00 10 49 59 4530.48 18.96 $86.90 20.42 66.37 12 2 27 3930.5 15.51 179.41

110.00 23 3 23 1888.82 -27,45 $3.97 25.37 $11.21 23 34 52 1288.8 -24.32 6.21

110.00 11 3L 1 4329.86 25.78 $69.90 18.93 62.98 13 3 11 3729.9 17.98 162.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.4932 TRA-3.STOT TC3 1.3739 8AU .5143 SET 4695.8 S_R $575.8 SG3 1419.3

ROE .7074 flflA -.9905 RC3 ,7629 FAU .24100 RRT ,9552 RRF -.9769RTF -,9703

F06-4.9230 FRAll.2357 FC3-8.3226 BSP $7255 SG8 4949.4 R23 -.1415 R$3 -.9746

BOE 1.6523 6RA 5.9976 8C3 1.5713 FSP 4575 963 4929.4 SGZ 443.8 THA 17.94

LAUNCH DATE OCT 4 1964 FLIGHT TIME 266.00

HELIOCENTRIC r..GNZC O|STANCE 637.687

RL 149.63 LAL -.00 LOL 10.80 VL 52.794 GAL -8,01AZL 90.75 HCA 208.07 SMA

NP 265.7T LAP .33 LOP 218.67 VlP 20.871 GAP 4.43 AZP 89.37 TAL S$8.46 TAp

RC 197.165 (d. -4.71 GF 11,09 ZAL /46.21 ZAP 142.56 ETS 163.86 ZAE 167.28 ETE

PLAI4(TOCENTN$C C_NIC

C3 24.026 VHL 4,902 OLA 4.45 RAL 157.23 RAO 9598.0 VEL 12.038 PTH 2.16 VHp

LNCH AZMTH 1.34CH TIM( L-I TZNE |NJ LAT INJ L.CNG INJ RT ASC INJ AZMTH |NJ TIME

90.00 20 23 44 2397.09 -23.34 53.$8 22.89 106.25 25 3 41

90.00 9 51 36 4764.39 17.$8 204.56 20.57 67.14 10 51 24

100.00 21 47 10 2527.97 -24.67 33.22 26.51 $07.44 22 22 38

100.00 10 51 14 4508.73 $8.29 185.26 20.07 65.92 12 E 23

110.00 23 0 12 $999.58 -27.73 114.69 21.63 110.86 23 35 52

110.00 11 54 41 4310.09 21.$6 168.70 18.58 62.55 13 6 31

DIFFERENTIAL CCRRECTi(_I9 NID-C_JRS( ExECUT|ON ACCURACY

TOE 1.4902 TRA-3.4859 TC3 $.3638 BAU .3106 SET 4632.2 _ $589.3 SG3 1484.4

ROE .7079 RRA -.9348 RC3 .7823 FAU .E5043 RRT .9348 RRF -.STSS RTF -.9704

FOE-4.7419 FRA11.6383 FC5-9.0228 BSP $7029 SG8 4897.2 R23 -.1364 R13 -.g750

BDE $.9227 BRA 3.9143 BC3 1.3887 FSP 4786 9GI 4876.5 SG2 449.7 THA 18.30

ORBIT DETERMINATION ACCURACY

ST 2130.1 SR 885.1 SS 2677.5

CRT .9723 CR$ .9703 C$T .9998

LSA 3528.0 MSA 204.7 SEA 31.3

EL$ 2299.7 EL2 191.6 ALF 22.16

ARRIVAL DATE JUN 27 1965

EARTH TO MARS

190.00 ECC .25240 INC .7102 Vl 29.779

166.54 RCA 142.04 APO 237.96 V2 Z3.316

70.77 ZAC 99.15 (TC 255.96 CLp 144.01

40571 OpA 10.15 RAP 187.87 ECC 1.3954

PO CST TIM INJ 2 LAT INJ 2 LONG

1797.1 -21.09 45.57

4164.4 13.93 197.38

1528.0 -22.05 25.40

3908.7 14.86 178.13

1299.4 -24.62 6.86

3750.$ 17.31 161.69

ORBIT DETERMINATION ACCURACY

ST 2102.0 SR 893.2 SS 2723.5

CRT .9720 CRS .9687 CST .9997

LSA 3547.9 MSA 211.8 SSA 31,2

ELl 2275.6 EL2 194.0 ALF 22.62

LAUNCH DATE OCT 4 1964 FLIGHT TIME 268.00

HELIOCENTRIC CONIC

RL 149.63 LAL -.00

RP 235.42 LAp .30

RC 199.372 GL -4.18

PLANETOC(NTRIC CONIC

CS 26.$99 VHL 4.858

LNCH AZNTM LNCH TIME

90.00 20 19 46

90.00 9 36 23

100.00 21 43 SO

100.00 10 55 22

110.00 22 57 9

110.00 11 58 13

DIFFERENTIAL CORRECTI(_49

TOE 1.4233 TRA-3.401_

ROE .7086 flRA -.9514

FDE-4.8567 FN412.0603

80( 1.5905 BRA 3.5318

ARRIVAL DATE JUN 29 1955

LAUNCH DATE OCT 4 1964

DISTANCE 641.380 EARTH TO MARS

LOt. 10.80 VL 32.776 GAL -7.95 AZL 90.62 HCA 209.05 3MA 189.69 ECC .25072 INC .6243 Vl 29.779

LOP 219.85 VP 20.664 GAP 4.07 AZP 89.45 TAL 316.59 TAp 167.64 RCA 142.13 APO 237.24 V2 25.351

GP 10.99 ZAL 146.12 ZAP 141.59 ET3 164.52 ZAE 167.64 ETE 75.38 ZAC 99.04 ETC 255.97 CLP 142.96
r

OLA 5.00 RAL $57.31RAD 6568.0 VEL 12.045 PTH 2.15 VHP 4.476 DpA '10.08 RAp 187.76 ECC 1.3884

L-I TIME ]NJ LAT |NJ LONG ]NJ RT ASC |NJ AZNTH ZNJ TIME Po CST TIM INJ 2 LAT [NJ 2 LONG

2409.99 -23.78 54.25 22.82 $05.84 20 59 58 1610.0 -21.38 46.40

4742.70 19.60 203.23 20.25 66.72 10 55 26 4142.7 13.51 196.10

2540.02 -24.92 34.03 22.46 107.07 22 19 10 1540.0 -22.54 26.18

449?.90 1?.98 185.99 19.75 65.30 12 10 10 3887.9 14.23 176.90

1909.53 -27.96 15.58 21.30 1t0.52 23 28 56 1309.5 -24.91 7.53

4291.16 20.36 187.56 $8.25 62.07 13 9 44 3691.2 16.67 160.60

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.3636 BAU .3046 SET 4585.2 SSR 1604.7 863 1555.7 ST 2068.8 SR 901.8 SS 2769.1

RC3 .8024 FAU .23993 tiNT ,9538 RRF -.9749 RTF -.9705 CRT .9715 CRS .9669 CST .9996

FCS-9.SSSl BSP 16847 868 4839.1R23 -.1323 R13 -.9733 LSA 3565.4 MSA 219.4 SSA 61.1

BC3 1.5994 FSP 3015 $61 4817.4 862 437.1 THA 18.75 EL1 2248.2 EL2 196.9 ALF 23.14

HELIOCENTNIC CONIC

RL 149.63 LAL -.00

RP 235.06 LAP .Z?

RC 201.544 GL -3.9T

PLANETOCENTRIC CONIC

C3 23.199 VHL 4.8$7

LNCM AZ14TH LNCH TIME

90.00 20 16 1

90.00 9 40 37

100.00 21 39 58

100.00 10 59 21

110.00 22 54 12

110.00 lZ 1 39

DIFFERENTIAL C(JR[(TIQN$

TOE 1.389E TRA-3,_128 TC3 1,3781 BAU .4979

ROE .7102 RRA -.9490 RC5 .8234 FAU *29989

FDE-4.9SOS FRA12.4948 FC-10.0703 BSP 16636

BOE 1.5575 6RA 3.4452 SC3 1.9054 FSP 5251

FLIGHT TIM( 2?0.00 ARRIVAL DATE JUL 1 1965

DISTANCE 645.089 EARTH TO MARS

LOL 10.80 VL 52.759 GAL -7.88 AZL 90.54 HCA 210.03 SNA 189.39 ECC .24910 INC .5433 vl 29.779

LOP 2Z0.83 VP 20.898 6AP 3.68 AZP 89.53 TAL.SI8.Tt TAP $68.74 RCA 142.21APO 236.56 v2 23.387

GP 10.90 ZAL 146.03 ZAP 140.58 [TS 165.15 2AE 167.91 ETE 80.43 ZAC 98.93 ETC 255.98 CLP 141.88

DLA 5.36 RAL $57.37 RAD 6567.9 VEL $2.024 pTN 2.15 VHP 4.384 OpA $0.04 RAP 187.63 ECC 1.3818

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2422.44 -24.01 53.09 22.77 105.48 20 38 23 1822.4 -21.65 47.21

4721.89 18.03 201.95 19.96 66.54 10 39 19 4521.9 12.70 194.87

2131.63 -25.$5 34.82 22.41 106.72 22 15 50 $555.6 -22.61 26.93

449T.95 $?.11 182.78 19.45 85.11 12 13 48 3867.9 13.61 175.73

1919.52 -28.19 16.04 21.27 110.19 25 28 12 1319.3 -25.16 6.16

4276.02 19.98 $68.47 17.93 61.67 15 12 49 3673.0 16.04 159.57

MID-COURSE EXECUT$ON ACCURACy ORBIT DETERMINATZON ACCURACY

S6T 4480.8 SGR 1622.0 SG3 1621.5 9T 2032.6 SR g11.2 $S 2915.4

RRT .9529 RRF -.9?40 RTF -.9703 CRT .9715 CR9 .9652 CST .9g95

SSB 4?73.6 R23 -.1290 R13 -.9754 L9A 3362.6 N9A 227.3 SSA 31.0

$91 4?$0.9 SG2 464.S THA lg.lg EL1 2218.3 EL2 Egg.4 ALF 23.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUttCH DATE ¢_CT 4 $164 FL$6H1 1SHE tTt,O0 ARR$_AL DATE JUL $ 1965

HELIOCENTR|C CQN|C D|6TANCt 646.603 EARTH TO NAR6

RL 149.63 LAL -.00 LOL $0.60 VL 31.743 6AL -7.81 AZL 90.47 HCA t$$.01 SI4A 186.$0 ECC .147§6 |NC .466T VS 29.779

RP 134.7$ LAP .14 LOP tt$.83 Vp tQ.714 GAP $.$0 AZP 89.60 TAt. 358.85 TAp $69.64 RCA $41.16 APO tS5.Dt vt Z$.414

RC tQS.6R9 GL -$.$7 GP $Q.8t ZAL 145.94 ZAP 139.54 ETS $65.75 ZN[ $68.08 ETE 85.93 zAC 98.61 ETC 155.99 CLP 140.77

PLAI_TOCENYfl$ C CONIC

C3 8R.615 VHL 4.T78 DLA 6.04 RAIL $57.41 RAO 6S6T.R V[L $2.006 PTH 2.$4 VHp 4.164 DPA $0.03 RAp $67.46 ECC $.575¢S

LNCH AZ14TH LNCH TIN( L-$ T|NE |NJ LAT |NJ lONG |NJ RT ASC |NJ AZNTH |NJ TZN( PO C$T T|N |NJ t LAT |NJ t LONG

60.00 EO It 22 2454.49 -24.13 55.9| 21.72 $05.$$ 20 St 56 $634.5 -t$.9$ 48.00

90.00 9 44 42 4701.96 15,48 200,75 19.69 65.99 IS $ 4 4606.t 11.$$ 193.70

100.00 E$ 36 34 1162.8R -25.34 35.58 21.36 $06.37 21 $Z 37 $561.D -12.66 27.67

1OO,00 IS $ $0 4448,75 $6,$8 SOS,St $9,$6 64,75 It $7 1L9 3846,8 [_r, ot 174,62

110.00 R2 53 tR $RtO.?2 -28.45 $6.69 t$.25 $09.86 13 13 55 $326.8 -15.44 8.?7

110.00 |E 4 5R 4RS5.63 $9641 $65.44 $7.65 6|.30 $3 $5 47 3655.6 $5.45 158.58

DIFFERENTIAL CCRRECT|ON4 N|O-COURSE E_2CUT|ON ACCURACY ORBIT DETERNINATION ACCURACy

TOE I.$483 TRA-3.RRO7 TC3 $.3666 BAU .4904 SOT 4405.3 8OR 116411..3 SOS $693.5 ST $993.4 SR 925.3 36 286=.5

ROE. ,T$1_¢1 ItltA -,0495 RC3 ,4453 F&U ,2400R R2T ,9511 IU8 r -,8751 ItTI r -,9704 CRT ,4T06 CR4 ,4036 CST .9994

FOE-S.$OST FRA$|.9433 FC-$O.EPSR Blip $4394 SO8 4706.$ R23 -.$257 R$3 -.R756 LSA 3600.0 NSA P35.4 SSA 30.6

BOE $.5150 liRA 3.3577 BC3 1.6075 FSP 5496 SOS 4677.3 SG sp 472.6 THA $9.74 ELI t$46.4 EL2 tO$.S ALF 14.39

LAUNCH DATE OCT 4 $964 FL|GHT T|NE 274.00 ARRIVAL DATE JUt. 5 1955

HEL$OCENTR|C CON|C O|4TANCE 452.53; EARTH TO HARS

Iq. t4R.&$ LIq. -.QO t.OL tO.SO _ 32.T20 G&L oT.TS &ZL 90.39 HCA 212.00 SNA 144.43 (CC .24630 |HC .3943 V$ 29.779

lip 234.35 LAP .26 LOP RER.O0 VP RO.732 GAP 8.93 AZP 89.47 TAIL. 3|8.R4 TAp $70.94 RCA $41.30 APO 835.30 V2 23.461

RC EOS.$$T GL -2.T0 GP $0.75 2N. $45,R5 ZAP $38.45 ET3 $04.33 ZA[ $64.$3 ETE 95.73 2AC 98.71 ETC 256.01 CLP 139.6'2

PLANETOCENTll $ C CONIC

C3 R2.4T4 VHL 4.?43 DLA 6.53 RAI. t5T.4T RAD 454T.9 VEL $1.994 pTH 8.$4 VHP 4.207 DPA $0,03 RAP $87.35 ECC 1.3699

LNCH AZNTH iNCH TIN[ L-| T|N( |NJ LAT |NJ _ |NJ RT AS(; |NJ AZNTH |NJ TEN( PO CST TIN INJ R LAT |NJ 2 LONG

60.00 L_ R 50 244R.$7 -24.43 $4.70 28.44 $04.7R 20 4R 36 $646.t -22.$6 40.77

90.00 9 48 61) 4&42.Tt 14.9S 190,$0 19.44 SS.ST I1 G 41 4OSR.T $t.54 192.56

$00.00 2$ 33 17 2673.78 -25.57 56.32 88.55 $06.05 82 8 35 $575.R -13.$2 18.38

100.00 $1 6 55 4450.35 14.08 $20.62 18.98 64.42 $2 20 45 3830.3 $t.45 $73.55

Z:0,00 n 4R 38 1937,25 -28,48 17,32 25,83 $09,54 25 tO 57 1337,9 -25.69 9.37

$$0.00 12 6 $ 4238.R3 $8.27 $64.45 $7.58 60.95 $3 |D 40 3654.9 14.85 $57.64

DIFPERENTIAL C_RRECT|ON4 HID-COURSE EXI[CUT|ON ACCURACY oROgT O[TERNSNAT|ON ACCURACY

TO( S.50410 TRA-3.tR56 TC3 $.3444 BAU .4868 8GT 4355.9 _ I_iZ.2 $4;3 $768.0 ST $950.4 M 932.0 33 2909.7

ItDE .TtS4 ItRk -.9531 RC3 .8672 FAU .29059 RRT .55$5 W -.tT_4 RTF -.9701 CRT .9T06 CR$ .9610 CST .9992

F02-5.2355 FRA13.4077 FC-11.$941B3P 16140 MA_ 46|$.2 R25 -.1250 R15 -.9756 LSA 3616.4 NSA 843.7 SSA 30.5

BIDE 1.40$3 lmA 3.RETt BC3 $.6035 FEP 5756 301 4696.2 _ 480.8 THA 10.37 ELI 8658.0 EL8 R03.3 ALF R5.1£

LAUNCH DATE OCT 4 1464 FLIEHT T|NE 276.00 ARRIVAL DATE JUL ? 1965

HEL|OCEHTR|C C4_146C O|6TANCE 656.271 EARTH TO HARS

RL $43.63 LAL -.00 LQL 10.80 VL 38.763 GAL -7.?1 AZL 90.33 HCA 858.46 SNA 168.57 ECC .24470 [NC .3256 V| 29.779

RP 233.46 LAP .16 LOP 123.79 Vp 20.755 6AP 8.54 AZP 69,73 _AL 316.05 TAp $71.04 RCA 142.43 APO 254.72 VZ 25.466

RC 20T.956 ret. -2.24 6P 10,66 ZAL $45.75 tAP $37.33 ETS 166.89 2N[ $68.05 ETE 97.74 ZAC 96.62 ETC _56.02 CLP |36.44

PLAN[YOCEHTR$C CON$C

C3 EE.$46 VHL 4.706 DLA 7.00 RAL $57.55 RAD 6567.9 _I[L 16.980 PTH Z.14 VHp 4,123 DpA $0.06 RAp 187.$0 ECC 1.3445

LNCH AZI4TH LNCH T|ME L-| T|NE |NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH SNJ T|NE PO CST T|N |NJ t LAT |NJ 2 LONG

90.00 tO 5 26 2457.50 -84.63 57.43 22.65 104.44 tO 46 84 165T.5 -12.40 49.52

90.00 9 52 28 4664.16 $4.45 $98.49 |9.81 65.37 $$ $0 $2 4064.3 t0.66 $91.50

100.00 25 30 T t$64.55 -tS.T7 37.05 22.5$ $05.70 81 6 32 i584.4 -23.36 RD.OT

tDO.OO tt 10 24 4412.44 15.50 179.47 $3.70 64.$1 It 14 0 3661.6 11.69 172.53

110,O0 22 46 $ $946,44 -84,88 $7,R3 11,22 $0R,t3 23 $8 28 1346,8 -15,93 9,95

110.00 It 16 4 4222.95 $8.33 $63.52 $7.$4 60.63 $3 26 27 3622.9 $4.16 $56.75

DIFFERENT|AL C(:RRECT|ONS N|D-COUR5( ExECUT|ON ACCURACY ORB|T DETERN|NATION ACCURACy

1OE I,R4TQ TRA-3,OR6T TC3 $,5114 8AU ,4726 _GT 4209,0 SCAt $644,3 303 $844,6 ST 1903,6 SR 043,3 33 Egs7,S

ROE .7$66 RRA -.4534 RC3 .ESIS PAU .30348 RRT .8503 RRF -.0737 RTF -.R496 CRT .9704 CR3 .9605 CST .9991

P02-5.3666 FRASS.6849 FC-$$.7636 89P 15R65 SG8 4533.7 R23 -.1208 R15 -.975_ LSA 3631.6 HSA 251.1 SSA 30.3

t.43T2 MA 3.$T35 RC3 t.SS46 PSP SOtS SG$ 4SOT.t SGt 484.4 THA 21.09 ELI 2114.6 EL2 204.9 ALF 25.94

LAUNCH DATE OCT 4 1954 FLIGHT T|N( 878.00 ARRIVAL DATE JUL 9 $965

EARTH TO NARS

SNA $88.33 ECC .24337 |NC .1593 V$ 29.779

TAP |75.$3 RCA $41.49 APO 134.$6 V2 25.536

ETE 103,86 ZAC 06,52 ETC 156,O4 CLP tST.E2

H£LZOCENTRIC Col|C O|4TANCE GGO.0L_

RL 149.93 LAL -.00 LOt. 10.80 Vt. 32.49R GAb -T.G8 AZI. 90.28 HCA 255.94

133.6R LAP ,IS LOP 2R4.TR Vie tO.TTR GAP 2._0 AZP 90.TR TAL 56R.$5

RC 210,000 6L -t,40 6P 10,G4 ZN. 145,46 tAP SM,tG ET3 $ST,43 ZAE tST.82

pLANETOCEN'IrR|C CGN$C

C3 26.R40 Vt4L 4.473 OLA 7.45 RAL $57.68 RND tS47.9 VtL $1.247 pTH 2.$3 VHp 4.045 OpA SO.IS RAP $46.87 [CC 1.3504

INCH AENTH LNCH TIN[ L-| T|N( |NJ LAT |NJ LONG |NJ RT ARC |NJ AZNTH |NJ T|NE

90.00 20 R O 1468.58 -24.ii S0.25 22.68 104.$0 20 43 $0

90.00 • 56 $0 4646.50 $3.92 187.45 $8.03 45.09 IS 15 37

$00.00 RS RT 4 2S94.45 -25.R5 57.75 22.80 105.5| 28 3 30

1OO,00 11 16 56 43t5,42 14,1313 174,44 18,49 S3,45 tt 2T t2

150.00 2R 43 _1) $055.40 -90.0| 18.53 81.25 108.42 83 16 5

$$0°00 IR $4 1 4ROT.SR $7.82 $48.42 $4.05 40.35 $5 84 9

O|FFLrRENTXAL CcRRIECT|ON8 MID-CoUlEE [1ECUT|ON ACCURACY

TOE 1.226? TRA-2.91_I TC3 $.R910 BAU .44|$ 8GT 40111.0 _ 1709.0 SG5 $223.6

ROE .722R lIRA -.9671) RC5 .ttSS FAt/ .568160 flRT .0494 RRIr -.8711 RTF -.9489

FOR-5.sOER FRA$4.ST33 FC-$2.3056 DEP $$55R _ 4458,8 RrJ -.$188 R$5 -.9?S3

$.423R MA 3.0T56 BC3 $.5827 F3P 8282 SGt 4410.1 862 498.6 THA 21.90

PO CST TIN |NJ 2 LAT |NJ 8 LONG

$064.5 -21.63 SO.t4

4046.5 $0.45 190.46

$564.6 -83.50 29.75

3T95.6 $t,35 $Tt,51

$355.5 -t6.$6 SO.St

3607,5 $3.74 15S,69

ORBIT DETERRINATION ACCURACY

3T $854.4 AR 955.3 66 3006.4

CRT .9705 CRS .959| CST .9986

LSA 3649.7 NSA 260.6 6SA 30. t

F.J.S ROTS,6 ELi 805,6 ALF R6,65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LA_gCH OATS OCT 4 1944

HELIOCENTRIC CONIC

RL 149.63 LAL .*.DO

RP Z33.RS LAF ,11

RC 21R.144 GL -|.38

PLANETOC(NTRIC CONIC

CS 21.554 VHL 4.643

LNCM AZ14TM LNCH TIM(

90.D0 19 58 59

90.00 g $9 47

100.00 21 E4 8

100.00 11 17 19

110.00 22 41 3

110.00 12 16 53

FLIGHT TIM( 280.00 ARRIVAL DATE JUL 11 1985

DISTANCE 663.783 EARTH TO MARS

LOL 10.80 VL 32.686 GAL -7.61 AZL 9D.20 HCA 214.97 Sl4A 188.09 (CC .24211 INC .1975 vl 29.?79

LOP 225_77 VP 20.794 ;Ap 1.84 AZP 89.84 TAL 319.24 TAP 174.21 RCA 142.56 APO 233.63 V2 23.374

GP 10.59 ZAL 145.57 ZAP 134,96 ET$ 167.96 Z/dE 167.45 (TE 109,79 ZAC 98.42 ETC 256.D6 CLP 135.96

DLA 7.88 RAL 157.94 RAD 9567.9 VEL 11.955 PTH 2.13 VHP 3.962 DPA 10.17 RAp 186.62 ECC 1.3547

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2479.24 -24.99 58.97 22.61 103.78 20 40 19 1679.2 -22.85 50.95

4629.42 13.43 196.42 18.63 64.83 11 16 56 4029.4 9.93 189.49

2204.93 -26.13 38.44 22.28 105.05 22 O 53 1604.6 -23.81 30.41

4379.27 14.50 177.50 18.30 63.57 12 30 18 3779.3 10.83 170.62

1993.91 -29.20 19.12 21.24 106.62 23 13 47 1363.9 -26.38 11.07

4192.73 17.32 191.77 16.73 60.06 13 26 46 3392.? 13.21 133.07

DIFFERENTIAL C¢:RRECTION9

TOE 1.1929 TRA-2.8195 TC3 1.2494 RAU .4505

ROE .7272 RRA -.9433 RC3 .9398 FAU .32403

FDE-S.6462 FRA14.STg4 FC-13.0149 BWe 15220

BIDE 1.3885 RRA 2.9758 BC3 1.5634 FSl e 6568

MID-COURSE EXECUTION ACCURACY

SGT 3972.9 _ 1734.3 SG3 2004.5

RRT .9483 RRF -.9706 RTF -.9680

64_ 4334.7 R23 -.1175 R13 -.9751

$61 4304.R SG2 508.2 ?HA 22.82

LAUNCH DATE OCT 4 1964 FLIGHT TIME 202.00

HELIOCENTRIC COliC DISTANCE 667.555

RL 149.93 LAL *.DO LOL 10.80 VL 32.973 GAL -7.59 AZL 90.14 HCA 21S.97 SMA

RP 232.98 LAP .09 LOP 229.77 VI I 20.817 GAP 1.49 AZ9 89.89 TAL 319.33 TAp

RC 214.610 GL *.97 _ 10.56 ZAL 145.48 ZAP 133.71 ET8 168.47 ZAE 169.92 ETE

PLAN(TOCENTRIC C_N|C

C3 R1.289 _ 4.914 DLA 8.30 RAL 157.89 RAO 6567.D VEL 11.944 PTM 2.15 VHp

LNCM AZMTM LNCH TIN( L-I TIM( INJ LAT |NJ L.ONG INJ RT A$C |NJ AZI4TH

90.00 19 55 5g 2489.70 -25.15 59.69 22.61 103.45

ORDIT DETERMINATION ACCURACY

ST 1799.9 SR 967.3 SS 3054.1

CRT .gTO6 CRS .9576 CST .9986

LSA 3664.6 NSA 269,2 SSA zg.8

EL1 2032.g EL2 206.1 ALF 27.86

ARRIVAL DATE JUL 13 1963

EARTH TO MARS

187.67 ECC .24091 INC .1369 vl 29.7?9

|75.30 RCA 142.61 APO 233.13 V2 28.612

115.55 ZAC 96.31 ETC 256.08 CLP 13A.66

3.885 DPA 10.29 RAP 186.33 ECC 1.3SOA

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

20 37 28 1889.7 -23.05 51.65

90.00 10 3 17 4g12.99 12.95 195.45 18.87 84.60 11 20 10

100.00 21 21 18 2114.38 -28.30 39.12 22.29 104.74 21 58 12

100.00 11 20 36 4383.54 14.02 176.57 18.14 83.33 12 33 20

110.00 2R 38 43 1972.12 -29.37 19.89 21.28 108.32 23 11 35

110.00 12 19 41 4178.57 16.83 160.95 16.56 59.80 13 29 19

DIFFERENTIAL C_RRECTIONg MID-COURSE EXECUTI(:N ACCURACY

TOE 1.1389 TRA-2.7028 TC3 1.2010 RAU .4385 SGT 3838.4 SGR 1761.1 SG3 2087.6

ROE .7321 lIRA -.9700 RC3 .R95t FAU .33582 RRT .9470 W -.9701 RTF -.9969

FOE-5.7926 FRAI5.$g45 FC-13.6599 B9P 14848 _ 4223.1 R23 -.|166 R13 -.9747

80E 1.3339 BRA 2.8714 8C3 1.5408 FSP 6853 SGI 41tl.2 892 518.1 THA 23.87

4013.0 9.43 188.35

1814.4 -24.02 31.06

3763.5 10.32 169.73

1572.1 -29.59 11.62

3578.9 12.70 154.29

ORBIT DETERMINATION ACCURACY

ST 1742.5 SR 980.1 SS 3103.3

CRT .gTog CRS .9564 CST .9983

LSA 3681.0 MSA 277.8 9SA zg.6

EL1 1998.7 EL2 2DR.? ALF 28.98

LAUNCH DATE OCT 4 1964 FLI;HT TIHE 284.00

NELIOCEMTRIC CONIC DISTANCE 671.337

RL 149.45 LAL -.DO LOt. 10.80 VL 32.661 GAL -7.52 AZL 90.08 HCA 216.97 SHA

RP 232.31 LAP .DR LOP 227.77 VP 20.642 GAP 1.14 AZP 69.94 TAL 519.41 TAP

RC 215.238 GL -.57 GP 10.52 ZAL 145.39 ZAP 132.42 ETS 168.97 ZAE 166.25 ETE

PLAMETOCENTRIC CONIC

C3 21.042 VHL 4.587 OLA 8.71 RAL 157.73 RAO 6567.9 VEL 11.934 PTH 2.12 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 19 53 0 2499.90 -25.31

gO.DO 10 4 42 4597.19 12.49

100.00 21 18 34 2223.69 -26.47

100.00 11 23 49 4348.43 13.55

110.00 22 36 28 1980.13 -29.55

110.00 12 22 24 4164.95 16.37

DIFFERENTIAL CORRECTIONS

TOE 1.0935 TRA-2.SISO TC3 1.1449 8AU .4260

ROE .7374 RR A -.9774 RC3" .gild FAU .34789

FOE-5.9402 FRA15.921Z FC-14.3129 BSP 14447

BiDE 1.3189 BRA 2.7636 8C3 1.3142 FSP 7148

ARRIVAL DATE JUL 15 1965

LAUNCH DATE OCT 4 1964

EARTH TO MARS

187.66 ECC .23978 XMC .0794 vl 29.779

176.38 RCA 142.66 APO 232.66 V2 23.$50

121.00 ZAC 98.21 ETC 256.10 CLP 133.32

3.811 DpA 10.57 RAP 186.01 ECC 1.3463

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.39 22.62 103.13 20 34 40 1899.9 -23.26 52.33

194.52 18.53 64.58 11 23 19 3997.2 8.94 187.64

39.78 22.30 104.45 21 55 38 1623.9 -24.22 31.70

175.69 17.99 63.10 12 36 17 3748.4 9.84 168.87

20.26 21.29 108.03 23 g 28 1380.1 -26.80 12.15

160.18 16.40 59.56 13 31 49 3565.0 12.20 153.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

SGT 3693.0 SGR 1788.9 $63 2172.4 ST 1681.3 SR 993.2 SS 3152.Z

RRT .9456 RRF -.9897 RTF -.9654 CRT .9713 CRS .9552 CST .9979

SCAR 4103.5 R23 -.1160 R13 -.9742 LSA 3696.9 MSA 266.5 SSA 29.3

SG1 4069.3 SG2 526.2 THA 25.06 EL1 1942.0 EL2 204.4 ALF 30.22

FLIGHT TIME 286.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CCNIC DISTANCE 675.129

RL 149.63 LAL -.DO LQg. 10.80 VL 32.649 GAL -7.48 AZL 90.03 HCA 217.97 SMA

RP 232.14 LAP .OZ LOP 228.77 VP 20.868 GAP .80 AZP 89.98 TAL 319.48 TAP

RC 218.287 GL -.19 GP 10.49 ZAL 145.31 ZAP 131.09 ETS 169.45 ZAE 165.44 ETE

PLAN(TOCENTMIC CONIC

C3 20.814 _tL 4.502 DLA 9.10 RAL 157.81 RAD 9597.8 V[L 11.925 PTH 2.12 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 19 50 10 2509.89 -25.47

90.00 10 10 1 4581.99 12.04

100.00 21 15 ST 2233.18 -26.$2

100.00 11 28 55 4333.90 13.10

110.00 22 34 19 1997.98 -29.71

110.00 IE 25 3 4151.89 15.91

DIFFERENTIAL C_RRECTIONS

TOE 1.0472 TRA-2.4913 TC3 1.0804 BAU .4129

ROE .7432 flRA -.9956 tiC3 1.0172 FAU .36021

FOE-6.Og31 FRAI6.4557 FC-14.9828 BSP 14002

80( 1.2641 BRA 2.6515 BC3 1.4839 FSP 7445

EARTH TO MARS

187.46 ECC .23870 INC .0185 Vl 29.779

177.46 RCA 142.71 APO 232.21 V2 23.689

126.05 ZAC 98.10 ETC 256.13 CLP 131.95

3.740 DpA 10.50 RAP 165.66 ECC 1.34Z5

INJ LONG lNJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

61.08 22.64 102.82 20 32 O 1909.9 -23.45 52.99

193.83 18.45 64.18 11 H 23 3982.0 6.47 186.77

40.42 22.33 104.12 21 53 10 1633.2 -24.42 32.$2

274.85 17.87 62.89 12 39 g 3733.9 9.37 168.05

20.01 21.33 107.74 23 T 27 1388.0 -27.00 12.67

159.43 18.27 59.34 13 34 15 3551.9 11.73 152.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3§35.1 SGR 1817.7 _3 2258.8 ST 1616.4 SR 1009.786 3201.6

RRT .9439 RRF -.9094 RTF -.9635 CRT .9720 CflS .9541CST .99?5

SG8 3975.8 R23 -.1159 R13 *.9736 LSA 3713.2 MSA 695.1SSA 19.0

SGI 3939.1 SG2 538.6 THA 26.42 EL1 1893.5 EL2 202.0 ALF 31.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 4 1964 FLIGHT TIN( 288.00 ARRIVAL OAT( JUL 18 1965

HELIOCENTRIC CONIC DISTANCE 678.930 EARTH TO MARS

RL 149.63 LAL -.00 LOt. 10.80 VL 32.638 reAL -7.44 AZL 89.97 HCA 218.88 SMA 187.27 [CC .23770 ;NC .0232 Vt 29.779

RP 831.76 LAp -.02 LOP 229.?8 VP 20.895 GAP .48 AZP 90.02 TAL 319.55 TAP 178.53 RCA 142.76 APO 251.79 V2 23.726

RC R20.299 reL .18 rep 10.47 ZAL 14$.E3 ZAP 129.72 (T8 189.93 ZA( 184.50 (T( 130.65 ZAC 97.99 ETC =)56.16 CLP 130.53

PLANETOCEMTR 1C CONIC

C8 20.$03 VML 4.539 OLA 9.47 RAL 157.89 RAD 9587.8 YEL 11.916 PTH 2.12 VHP 3.67 :) DpA

LMCH AZMTM LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 47 26 2519.59 -25.61 91.?G =)2.67 102.51 ZO 29 26

90.00 10 13 16 4567.39 tI.SD 192.?8 18.32 63.99 11 29 24

tO0oO0 21 13 26 2242.EG -28.77 41.06 22.37 103.82 21 50 48

100.00 11 29 $9 43111.96 12.67 174.04 17.77 62.70 12 41 58

110.00 22 82 15 1995.91 -29.87 21.35 21.39 107.46 23 5 30

110.00 1R 27 38 4139.37 15.48 159.73 16.16 59.13 13 36 38

DIFFERENTIAL C_tRECTION8 MID-COURSI[ (XECUTIOI ACCURACy

TOE .9985 1WA-2.333E TC3 1.0DSD BAU .3990 8ST 3368.9 SGR 1846.9 SG3 2348.4

ROE .7490 RRA -°994? RC3 1.0431 FAU .37254 RRT .9418 RRF -.9691 RTF -.9610

FOE-6.2441 FRA17.O028 FC-15.SS40 BSP 13549 _ 3840, =' R25 -.1164 fl13 -.9727

BOE 1.2462 BRA 2.5364 DC3 1.4485 FSP 7756 $61 5500.6 $GZ SSO.t THA 27.96

LAUNCH DATE OCT 4 1964 FLIGHT TIN( 290.00 ARRIVAL DATE JUL 21 1965

HELIOCIrNTRIC CONIC DISTANCE 1_2.741 EARTH TO MARS

RL 149.63 LAL -.00 LCA. 1D.$D VL 32.628 reAL -7.41 AZI. 09.92 HCA 219.99 SMA 187.09 ECC .23675 INC .0754 vl 29.779

RP 231.36 LAp -.09 LaD 51'30.79 VP 20.9P3 GAp .$3 AZP 90.06 TAL 319.61 TAp 179.60 RCA 142.80 APO 231.39 V2 23.766

RC 22R.29E GL .54 6P 10.45 ZAL 143.16 zAP 128.30 ET$ 170.40 ZAE t63.43 ETE 134.88 ZAC 97.87 ETC 256.19 CLP 129.07

PLAN(TOCENTR ]C CONIC

CS PD.410 VHL 4.519 OLA 9.8_RN. 157.95 RAO 656T.0 V[L 11.909 PTH 2.12 VHp 3.606 DpA 10.82 RAP 184.86 ECC 1.3359

LNCH AZI4TH LNCH TIM( L-! TIME INJ LAT |NJ I.QNG ZNJ RT A$C INJ AZMTH INJ T[NE PO CST TIM INJ 2 LAT INJ 2 LONG

60.00 19 44 49 2529.11 -25.73 GP,4 sp S_S),7P 102.21 20 26 58 1929.1 -23.81 54.29

90.00 10 16 2T 4853.36 11.18

100.00 21 11 1 21'51.13 -26.91

100.00 11 32 ST 4306.$7 1P.2§

110.00 22 30 19 2003=09 -30.02

110.00 12 30 10 4127.87 18.06

DIFFERENTIAL CGNRECTION6

TOE .9490 11RA-2.1903 TC3 .9214 BAU .3883

ROE .7854 RRA-1.D042 RC3 1.0597 FAU .365P6

FOE-6.4020 FRA17.5513 FC-16.3419 88P 13045

BOE 1.2190 BRA 2.4170 BC3 1.4120 FSP 8061

10.65 RAp 165.28 ECC 1.5391

PO CST TIM INJ 2 LAT INJ 2 LONre

1919.6 -23.63 53.6_

3967.4 8.01 185.64

1642.3 -24.61 32.93

3720.0 8.91 197.26

1395.6 -27.19 13.18

3539.4 11.27 152.15

ORBIT DETERMINATioN ACCURACY

8T 1546.5 SR 1020.1 9S 8249.6

CRT .9727 CRS .9530 C$'T .9970

LSA 3726.1MSA 303.9 SSA 28.7

EL1 1841.9 ELI 198.7 ALF 33.12

191.96 18.24 $3.82 11 32 20 3953.4 7.58 165.14

41.68 22.42 103.52 21 48 32 1651.1 -24.79 89.52

173.27 17.69 82.82 12 44 43 3706.6 8.47 166.51

2!.84_ 21.45 !07.!8 23 3 39 _403:1 -27_37 13,68

158.05 10.07 58.94 13 38 57 3527.4 10.88 181.50

MID-COUR$1[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

_T 3105.9 Srdl 1876.9 SG3 2435.D ST 1473.1 SR 1033.9 SS 3296.4

RRT .1391RRF ",H89 RTF -.9578 CRT .9737 CR8 .9520 CST .9964

SSa 3697.7 R23 -.1174 R13 -.9718 LSA 3744.3 MSA 312.4 88A 29.4

_1 3654.7 &SR 562.1 THA 29.73 EL1 1789.3 EL2 194.0 ALF 34.62

LAUNCH DATE OCT 4 196A FLIGHT TIME 292.00 ARRIVAL OATE JUL 23 1985

HELIOCENTRIC CONIC

RL 146.63 LAL -.00

tip 231.01 LAp -.08

RC 224.269 reL .69

PLANETOCENTRIC CONIC

C8 20.235 VHL 4.498

LMCH AZMTH LNCH TIME

90.00 19 42 19

90.00 10 19 33

100.00 21 8 42

100.00 11 35 51

110.00 22 28 24

110.00 12 32 89

DISTANCE 686.561 EARTH TO MARS

LOt. 10.80 VL 32.618 GAL -7.37 AZL 89.88 HCA 221.00 SHA 186.92 ECC .23586 INC .1228 vl 29.779

LOP 231,81 VP 20.953 GAP -.20 AZP 90.09 TAL 319,66 TAp 180.68 RCA 142.64 APO 231.01 VZ 23.807

GP 10.43 ZAL 145.09 ZkP 128.84 ETS 170.86 ZAE 162.26 ETE 138.88 ZAC 97.75 ETC 256.23 CLP 18?.57

DLA 10.18 RAL 158.02 RAD 6567.8 VEL 11.900 PTH 2.11 VHP 3.544 DPA 11.01 RAp 184.41 ECC 1.3330

L-I TIME INJ LAT IN/ LONG INJ RT ASC INJ AZMTM IHJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2559.41 -25.80 63.07 22.78 I01.91 20 24 37 1938.4 -23.98 54.92

4539.90 10.78 191.18 18.18 63.86 11 35 13 $939.9 7.15 184.36

2259.81 -27.05 42.29 22.49 103.23 21 48 21 1659.8 -24.96 34.11

4293.74 11.85 172.53 17.82 62.35 12 47 25 3693.7 8.05 165.79

2010.41 -30.16 22.40 21.53 I06.90 23 I 54 1410.4 -27.56 14.18

4115.69 14.65 157.41 15.99 38.?7 13 41 14 3515.9 10.41 150.87

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8960 TRA-2.0579 TC3 .8284 BAU .3717 SGT 2992.7 SGR 1907.2 SG3 2324.3 ST 1395.4 SR 1047.8 SS 3346.6

ROE .7820 RRA-I.0143 RC3 1.0962 FAU .39806 RRT .9337 RRF -.9687 flTF -.9336 CRT .9749 CRS .9511CST .9956

FOE-6.5606 FRAtS.1064 FC-17.0326 BSP 12324 SG8 3548.8 R23 -.1190 R13 -.9706 LSA 3760.4 HSA 321.0 SSA 28.1

BOE 1.1777 BRA 2.2943 BC3 1.3740 FSP 8373 SGI 3501.9 $G2 3?4.9 THA 31.76 EL1 1734.9 ELI 187.7 ALF 36.71

LAUNCH DATE OCT 4 1964 FLIGHT TIME 294.00 ARRIVAL DATE JUL 25 1963

HELIOCEMTRIC C(_IIC DISTANCE 61)0.391 EARTH TO MARS

RL 149.68 LAL -.00 LOL 10.80 VL 32.609 GAL -7.33 AZL 89.83 HCA 222.02 SMA 186.76 ECC .23502 INC .1700 Vt 29.779

RP 230.62 LAP -.11 LOP 232.82 VP 20.984 GAP -.53 AZP 90.13 TAL 319.70 TAp 161.72 RCA 142.87 Also 230.66 V2 23.847

tiC 226.222 GL 1.23 rep 10.41ZAL 145.03 ZAp 125.34 ETS 171.31ZN[ 160.98 ETE 142.10 ZAC 97.62 ETC 256.27 CLP 126.02

PLAN(TOCENTRIC CONIC

C3 20.072 _AL 4.480 DLA 10.51 flAL 138.10 MAD 6367.8 VI[L 11.893 PTH 2.11VHP 3.484 OPA 11.21 RAp 183.93

LNCH AZNTH LNCH TIN( L-I TIM( IMJ LAT INJ LGNG IHJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT

90.00 19 39 34 2547.51 -26.01 63.?1 22.65 101.61 20 22 22 1947.5 -24.15

90.00 10 22 85 4526.99 10.39 190.43 ID.14 63.51 11 38 2 3927.0 6.75

100.00 21 9 29 2268.29 -27.18 42.80 22.57 102.94 21 44 17 1668.3 -25.13

100.00 11 $9 42 4281.45 11.46 17t.02 17.59 62.20 12 30 3 3681.4 7.65

110.00 22 26 36 2017.56 -30.30 22_91 21.63 104.63 23 0 14 1417.6 -27.78

110.00 12 33 4 4104.92 14.27 156.79 15.94 58.60 13 43 29 3504.9 10.01

DIFFERENTIAL C..CNRECTION$ NID-¢OURIN[ EXECUTION ACCuRACy

TOE .843D TRA-1.9112 TC3 .7234 BAU .3386 SGT 2787.5 MpR 1937.5 SG3 2614.0

ROE .7666 RflA-1.D249 RC3 1.1222 FAU .41083 RRT .9812 _ -.IHSOS Rllr -.9481

FDE-6.7178 FRAtS.669D FC-17.7199 BSP 11976 S_ 3394.9 R23 -.1209 R13 -.9692

ODE 1.1423 BRA 2.1687 BC3 1.3362 FSP 8692 SGI 3343.3 $62 528.7 THA 34.12

ECC 1.3303

INJ 2 LONG

55.53

183.65

34.69

165.10

14.66

150.28

ORBIT DETERMINATION ACCURACY

ST 1313.2 SR 1061.6 S9 3393.5

CRT .9763 CRS .9502 CST .9947

LSA 3775.9 MSA 329.7 SSA 27.8

ELI 1679.0 ELI 179.6 ALF 38.61

G?



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE QCT 4 1954 FLIGHT TIN( 296.00 ARRIVAL DATE JUL Z? 1955

HELIOCENTRIC CONIC

RL 149.$3 LAL -.00

RP 250.24 LAP -.15

RC R28.159 GL I.SS

PLAN(TOCENTRIC CONIC

C3 19.925 VHL 4.494

LNCH AZNTH LNCH TIME

80.00 19 3? 37

9D.OO 10 2S 33

100.00 21 4 22

rOD.DO 11 41 99

110.00 22 24 54

110.00 12 3T 89

DIFFERENT|AL CGRRECTIQNS

TOE .7939 TRA-I.TSS!

RDE .TT$4 RRA-l.0344

F08-6.8922 FRA19.EOS4

SO[ 1.110£ liRA E.OST$

D|$TkNCE 654.229 EARTH TO MARS

LOL 10.80 VL 32.600 GAL -7,32 AZL 89.T8 HCA 223.04 SMA 186.61 ECC .23425 INC .2150 vl Z9.779

LOP 233.94 Vp 21.015 GAP -.85 AZF 90.16 TAL 315.73 TAP 182.77 RCA 142.90 APO 230.32 V2 ZS.SBT

GP 10.40 ZAL 144.98 ZAP 123.79 ETS 171.76 ZN[ 159.60 ETE 145.18 ZAC 97.48 ETC 256.32 CLp 124.44

OLA 10.83 RAL 155.15 RAD $597.8 _[L 11.887 PTH 2.11 VHP 3.427 OPA 11.43 RAP 163.41 ECC 1.32TR

L*I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

2559.41 -29.13 64.33 28.94 101.32 20 80 13 1959._ -24.30 5S.1A

4514.63 10.01 198.78 18.18 63.37 11 40 48 3914.6 8.35 182.95

2276.90 -2T.$1 45.47 82.69 102.66 21 42 15 1676.6 -25.29 35.25

4899.98 11.08 171.13 17.53 62.06 12 52 38 3689.7 7.28 164.45

8024.91 -30.44 23.41 81.73 105.35 82 38 39 1424.6 -27.90 15.14

4094.43 13.89 155.21 25.91 58.45 13 45 41 3494.4 9.92 149.72

N|O-COURS[ EXECUTI(]4 ACCURACY ORBIT OETERNIHATION ACCURACy

TC3 .$1TR BAU .34T? SGT 2569,T SGR 1968,1 SG3 8T03.4 ST 1229.4 _ 1078.3 SS 3442.9

RC3 1.1495 FAU .48489 RRT .RtST RRf -.$$83 RTF -,9410 CRT .9784 CR$ .9496 CST .9934

FC-18.4329 6SP 11335 SGIS 3234,8 R83 -.1224 R13 -.$$78 LEA 3795.8 MSA 336.1 SEA 27.3

$C$ 1.3031 FSP 8977 $G1 3180.4 SGR 601.4 THA 36.87 EL1 1525.3 ELI 169.2 ALF 41.12

LAUNCH DATE OCT 4 1964 FLIGHT TIME 81)8.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CGNIC

RL 149.63 LAb -.00

RP 899.84 LAP -.18

RC R30.OT4 GL !.88

PLANETOCD4TR|C C(_I|C

C3 19.TR7 VHL 4.449

LNCH AZI4TH L.NCH TIN[

R0.00 15 33 89

gO.DO 10 28 tT

lO0.OO 81 9 Z2

100.00 11 44 18

110.00 _ 83 SO

110.00 18 89 49

DIFF(R(MTI&L C.(:RR(CTION$

TIDE .T$G4 TltA-|.3945 TC3 .49_DAU .3371

ROE .7981 RRA-1.0451 RC3 1.1748 FAU .43999

FDE-T.0499 FRASR.TROT FC-IR.IOT3 Blip 10757

ROE t.OTsO 9RA 1.9075 8C3 1.8735 FSP 9L_7

D|8TkNCE $t)$.0T$ EARTH TO MARS

LOL 10.$0 VL 38.598 GAL -7.30 AZL 89.T4 HC.A 884.07 SHA 186.47 ECC .23353 INC .2582 vl 29.779

LOP 934.8T VIP 81.048 GAP -1.14 AZP 90.19 TAL 319.73 TAp 183.82 RCA 142.98 APC) 230.01 v2 23.927

G4P 10.35 ZAL 144.83 ZAP 51_.81 ITS 179.20 ZA( 156.14 ETE 147.95 ZAC 97.34 ETC 256.36 CLP 122.81

OLA 11.14 RAIL. 155.88 RAO $597.8 VI[L 11.888 PTH

L-! TINS INJ LAT

8583.18 -89.94

4508.$8 8.65

9204.78 -8T.43

4858.46 10.78

9031,49 -30.5T

4084.43 13.54

2.11VHP 3.373 DPA 11.67 RAP 182.85 ECC 1.3258

IHJ LGNG IHJ RT AS(; INJ AZHTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

64.94 83.04 101.03 80 18 11 1965.1 -24.46 58.73

189.04 15.11 83.25 11 43 30 3902.8 5.98 182.28

44.04 88.T8 108.38 21 40 87 1684.7 -25.45 35.80

170.31 17.53 91.$3 12 35 10 3658.5 9.89 163.82

83;$0 81.85 t09.10 88 57 9 1431.5 -89.05 15.90

155.$5 15.90 58.31 13 47 50 3484.5 $.25 149.18

HID-CQURW[ EvlrCUTION ACCURACY ORBIT OETERI4IHAT|ON ACCURACY

SGT 8341.0 _ 1997.$ SG3 8791.8 ST 1137.7 SR 1099.7 SS 3487.3

RRT .|1TO RRI r -.S)$$8 RTF -.$306 CRT .$804 CRS .9488 CST .9919

30?7.5 R83 -.t853 R13 -.9660 LEA 3810.9 HSA 349.5 SEA 27.1

SG| 3014.$ $48 $16.8 THA 40.07 ELI IS8T.6 EL2 156,0 ALF 43.74

LAUNCH DATE OCT 4 1964 FLIGHT TIN( 300.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 149.43 LAL -.00

lp 229,47 LAP -.21

RC 231.973 GL t.19

PLAN[TOCEHTRIC CONIC

C3 19.692 VHL 4.439

LNCH AZNTH LNCH TIME

90.00 19 33 21

90.00 10 31 18

100.00 21 O 28

100.00 11 45 52

110.00 22 21 4T

110.00 12 42 3

DIFFERENTIAL CGRRECTION$

TOE .6793 TRA-1.489T TC3 .3918 $AU .3893

RDE .T905 RRA-I.0SSQ RC$ 1.1991 FAU .449?T

FDE-T.2120 FRA20.2979 FC-lS.T838 BSP 10145

BIDE 1.0423 DRA l.TT90 $C3 1.2384 FSP 9594

DISTANCE 701.932 EARTH TO MARS

LOL 10.80 VL 32.$84 GAL -7.28 AZL 89.TO HCA 225.09 SNA 186.33 ECC .23287 INC .3003 vl 29.779

LOP 235.89 VP 21.092 QAp -1.4? ATP 90.21 TAL 319.77 TAP 184.86 RCA 142.94 ApO 229.72 V2 23.966

SP 10.36 ZAL 144.89 ZAP 120.57 [TS 172.64 ZA( 156.60 ETE 150.45 ZAC 9T.19 ETC 256.42 CLP 121.14

OLA 11.44 RAL 158.37 WAD 6357.8 VEL 11.877 PTH 2.11VHP 3.322 DpA 11.93 RAp 182.26 ECC 1.3239

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2573.93 -29.35 65.54 23.15 100.75 20 18 IS 1973.6 -24.S0 57.31

4491.34 9.30 198.39 15.13 83.14 11 46 10 3891.5 5.63 181.64

2292.$T -2T.54 44.61 28.88 102.10 21 38 41 1692.7 -25.$0 36.35

4247.73 10.38 199.90 17.36 91.81 12 57 40 3647.7 6.53 163.22

2038.88 -30.T0 24.39 81.98 105.83 22 55 45 1438.2 -28.22 16.06

4074.$5 13.80 155.13 15.$0 58.18 13 49 58 3474.9 8.89 148.67

HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2|01.5 SCA 2085.6 $83 8878.9 ST 1043.4 SR 1103.3 SS 3532.2

RRT .9041 RRF -.9550 RTF -.9161 CRT .9829 CRS .9482 CST .9898

SC_ L_Ig.S R83 -.1873 R13 -.$843 LEA 3828.3 NSA 354.8 SEA 26.7

8411 2845.3 S_ 936.2 THA 43.85 EL1 1512.1 ELI 140.2 ALF 46.63

LAUNCH DATE OCT 4 1994 FLIGHT TIN[ 308.00 ARRIVAL DATE AUG 2 1963

HELIOCENTRIC CONIC

RL 149.93 LAL -.00 LOt.

RP 229.0t) LAP -.85 LGP 839.$3 VIP 91.117 GAP -1.78 AZ1P 90.84 TAL 315.76 TAp 185.90 RCA 142.96

RC 233.949 GL 2.49 G4P 10.35 zAL 144189 zAP |!$.90 ET$ 173.08 ZN[ 154.95 ETE 152.71 ZAC 9?.03

PLAN(TOCENTR|C CONIC

C3 19.$91 VHL 4.485 DLA 11.78 RAL 158.48 RAD $39T.RVEL 11.873 PTH 2.11 VHp 3.275 OPA 12.19

DISTANCE TOS.TR3 EARTH TO MARS

10.$0 VL 38.579 GAL -T.26 AZL 88.66 HCA 886.18 SHA 186.21 ECC .23226 INC .3410 Vl 29.779

APO 229.45 V2 24.009

ETC 256.48 CLP 119.43

INJ LONG IHJ RT ARC IHJ AZNTH IHJ TIN( PO CST TIN

$9.13 93.88 100.48 20 14 25 1982.0

187.78 15.17 83.03 11 48 46 3880.8

45.19 83.02 101.93 21 37 1 1700.4

199.32 17.60 91.70 13 0 6 3637.5

24.86 tt.13 105.55 28 34 27 1444.0

154.$3 13.93 58.09 13 52 3 5465.9

LNCN AZMTH LN(H TIN[ L-I TIN[ IHJ L&T

90.00 19 31 23 2581.11 -89.49

90.00 10 34 S 4490.79 I.l?

1DO.00 20 59 40 8300.44 -ST.S3

100.00 11 49 89 483T.54 10.03

110.00 88 80 _ 8044.82 -30.88

110.00 11 44 IT 4095.93 18.87

DIFFERENTIAL CGRRECT|ON$

TOE .119i TRA-I.2554 TC3 .21T4 BAU .3951

ROE .TRTT RRA-1.0630 RC3 1.8885 FAU .46984

F0[-?.3999 FRA20.ihT FC-80.4999 Blip 9354

BIDE 1.0101BRA 1.6463 BC3 1.2417 Flip 9888

RAP 181.63 [CC 1.3223

INJ 2 LAT INJ 2 LONG

-24.74 57.88

5.29 181.04

-25.T4 36.86

6.19 162.66

-28.38 16.52

8.56 148.19

ORBIT DETERMINATION ACCURACY

ST 944.3 SR 1119.4 33 3574.6

CRT .9858 CRS .9475 CST .9869

LEA 3644.9 MSA 362.9 SEA 26.4

ELI 1457.1 EL2 121.6 ALF 49.84

MID-COURSI[ EXECUTION ACCURACY

SGT 1853.8 Sr_ 2054.5 _3 8964.0

RRT .88$S RRF -.94T9 RTF -.8941

$48 2747.2 R83 -.1858 R13 -,9985

$G1 2580.8 _ 655.? THA 48.31

$$



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 4 1964

HELIOCENTRIC COl¢|C

RL 149.63 LAL -.00

RP 228.70 LAP -.28

RC 235.703 GL 2.79

PLANETOCENTR|C CONIC

C3 I9.495 VHL 4.415

LNCH AZMTH LNCM TIME

90.00 19 29 32

90.00 10 38 49

100.00 20 58 59

lO0.O0 11 52 2

110.00 22 19 2

110.00 12 48 29

FLIGHT TIME 304.00 ARRIVAL DATE AUG 4 1965

DISTANCE 709.667

LOL 10.80 VL 32.569 GAL -7.25 AZL 89.62 HCA 227.16 SMA

LOOP 237.96 VP 21.152 GAp -2.08 AZP 90.26 TAL 319.77 TAp

GP 10,33 ZAL 144.84 ZAP 117.19 ETS 173.51 ZAE 153.29 ETE

EARTH TO MARS

186.09 ECC .23170 INC .3804 vl 29.779

186.93 RCA 142.97 APO 229.20 V2 24.049

154.75 ZAC 96.86 ETC 256.54 CLP 117.68

DLA 12.00 RAL 158.58 RAD 6567.8 VEL 11.869 pTH 2.11 VHp

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2590.09 -26.56 66.70 23.42 100.21 20 12 42

4470.58 8.66 187.19 18.23 62.93 11 51 19

2308.04 -27.78 45.70 23.16 101.57 21 35 27

4227.86 9.74 168.77 17.65 61.60 13 2 30

2051.28 -30.94 25.33 22.29 105.52 22 53 14

4057.38 12.56 154.16 15.97 57.95 13 54 6

DIFFERENTIAL CORRECTIONS

TOE .5579 TRA-1.0751TC3 .0641BAU .3248

ROE .8049 RRA-l.0743 RC3 1.2447 FAU .47440

FOE-7.3248 FRA21.3462 FC-21.0666 8_P 8972

BDE .9793 BRA 1.5199 BC5 1..2463 FSP 10190

LAUNCH DATE OCT 4 1964

MID-COURSE ExECuTION ACCURACY

9GT 1600.5 SGR 2080.9 SG3 3046.6

RRT .8561 RRF -.9677 RTF -.8596

686 2628.S R23 -.1281 R13 -.9611

SG1 2536.0 SG2 678.9 THA 53.62

3.230 OpA 12.47 RAp 180.97 ECC 1.3208

PO C$T TIM INJ 2 LAT INJ 2 LONG

1990.1 -24.88 58.44

3870.6 4.96 180.46

1708.0 -25.88 57.40

3627.9 5.87 162.12

1451.3 -28.52 16.96

3457.4 8.24 147.73

ORBIT DETERMINATION ACCURACy

ST 841.0 SR 1129.0 58 3615.4

CRT .9891CRS .9468 CST .9826

LSA 3862.0 MSA 371.0 SSA 26.1

EL1 1404.3 ELI 99.5 ALF 53.40

HELIOCENTRIC CONIC

RL 149.63 LAL -.00

RP 228.51 LAp -.31

RC 237.537 GL 3.07

PLANETOCENTRIC CONIC

C5 19.424 VHL 4.407

LNCH AZMTH LNCH TIME

90.00 19 27 47

90.00 10 39 29

100.00 20 55 24

100.00 11 54 33

110.00 22 17 49

110.00 12 48 38

DIFFERENTIAL CCRRECTIONS

TDE .4945 TRA -.8879 TC3 -.0991BAU .3296

ROE .8119 RRA-l.0828 RC3 1.2656 FAU .48623

FOE-7.8752 FRA21.8408 FC-21.6719 BSP 8427

BOE .9507 BRA 1.4003 BC3 1.2694 FSP 10472

FLIGHT TIM( 306.00

DISTANCE 713.547

LOC 10.80 VL 32.563 GAL -7.23 AZL 89.58 HCA 228.20 SMA

LOP 239.00 VP 21.189 GAP -2.38 AZP 90.28 TAL 319.76 TAp

GP 10.31 ZAL 144.83 ZAP 115.44 (T$ 173.94 ZAE 151.54 ETE

DLA 12.26 RAL 158.70 RAD 6567.8 VEL 11.866 PTH 2.11VHP 3.189 OPA 12.77 RAp 180.28 ECC 1.3197

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2596.03 -26.65 67.26 23.58 99.94 20 11 5 1998.0 -25.01 58.98

4460.89 8.36 186.64 18.30 62.85 11 53 50 3860.9 4.65 179.92

2315.46 -27.86 46.23 23.33 101.31 21 34 0 1715.5 -28.01 37.91

4218.69 9.44 168.25 17.72 61.51 15 4 52 5618.7 5.56 161.61

2057.60 -31.05 25.79 22.47 105.07 22 52 6 1457.6 -28.67 17.59

4049.52 12.27 153.72 16.04 57.84 13 56 7 5449,5 7.94 147.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1547.7 SGR 2105.6 885 3125.6 ST 754.1SR 1141.1 88 3655.6

RRT .8044 RRF -.9675 RTF -.8013 CRT .9928 CRS .9462 CST .9761

SG8 2500.0 R23 -.1236 R13 -.9604 LSA 3878.8 MSA 578.9 $SA 25.7

SG1 2399.2 SG2 702.6 THA 59.91 ELI 1354.8 EL2 73.9 ALF 57.32

ARRIVAL DATE AUG 6 1965

EARTH TO MARS

185.98 ECC .23120 INC .4184 Vl 29.779

187.96 RCA 142.98 APO 228.97 V2 24.090

156.62 ZAC 96.68 ETC 256.61 CLP 113.89

LAUNCH DATE OCT 4 1964 FLIGHT TIME 308.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CON|C DISTANCE 717.453 EARTH TO MAR S

RL 149.83 Lkk -.00 LOL 10.60 VL 52.556 SAC -7.25 AZL 89.54 HCA 229.24 SMA 185.87 ECC .23075 INC .4556 vl 29.779

RP 227.92 LAp -.35 LOP 240.04 VP 21.2215 GAp -2.67 AZP 90.30 TAL 519.74 TAP 188.98 RCA 142.98 kPO 228.76 v2 24.132

RC 239.350 GL 3,35 GP 10.28 ZAL 144.83 ZAp 115.66 ET5 174.56 ZAE 149.75 ETE 158.32 ZAC 96.49 ETC 256.69 CLP 114.07

PLANE TOCENTR IC CONIC

C3 19.368 VHL 4.4010LA 12.51RAL 156.83 RAD 6567.8 VEL 11.864 pTH 2.10 VHp 3.1510pA 15.07 RAp 179.55 ECC 1.3187

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 26 10 2605.78 -26.74 67.81 23.76 99.68 20 9 36 2005.8 -25.13 59.52

90.00 10 42 6 4451.74 8.07 186.12 18.40 62.77 11 56 17 5851.7 4.36 179.41

100.00 20 53 57 2322.71 -27.95 46.74 23.51 101.05 21 32 39 1722.7 -26.14 38.41

100.00 11 57 0 4210.05 9,16 167,77 17,82 61.42 13 7 10 3610.0 5.27 161.13

110.00 22 16 41 2083.78 -31.16 26.24 22.66 104.83 22 51 5 1463.8 -28.81 17.82

!10.00 12 50 45 4041.75 12.00 153.30 16.12 57.75 13 58 7 3441.7 7.65 146.90

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4240 TRA -.6981TC5 -.2850 8AU .3393 9GT 1110.6 6GR 2128.8 SG3 3200.0 ST 618.7 SR 1150.1 SS 3681.9

ROE .6166 RRA-I.O929 RC3 t.2796 FAU .49550 RRT .7042 RRF -.9672 RTF -.6927 CRT .9961CRS .9450 CST .9662

FOE-7.7798 FRA22.3579 FC-22.1503 9SP 8046 SGB 2399.3 R23 -.1124 R13 -.9608 LSA 3887.4 MSA 386.6 SSA 25.7

8DE .9201BRA 1.2969 BC5 1.3105 FSP 10833 SGl 2284.2 SG2 734.2 THA 67.34 EL1 1305.0 EL2 48.2 ALF 61.77

LAUNCH DATE OCT 4 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG tO 1965

HELIOCENTRIC CONIC DISTANCE 721.330 EARTH TO MARS

RL 149.63 LAL -.00 LOt. 10.80 VL 32.551GAL -7.22 AZL 89.51HCA 230.28 514A 185.77 ECC .23035 INC .4916 V1 29.779

RP 227.55 LAp -.38 LOP 241.08 VP 21.264 GAP -2.96 AZP 90.31 TAL 319.71 TAP 189.99 RCA 142.98 Apo 228.57 v2 24.173

RC 241.142 GL 3.62 GP 10.25 ZAL 144.84 ZAP 111.83 ET9 174.79 ZAE 147.86 ETE 159.88 ZAC 96.30 ETC 256.77 CLP 112.21

PLANETOCENTR1C CONIC

C3 19.322 VHL 4.396 DLA 12.75 RAL 158.96 RAO 8567.8 VEL 11.882 PTH 2.10 VHP 3.116 DpA 13.38 RAp 178.80 ECC 1.3180

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 19 24 59 2613.35 -26.83 68.35 23.95 99.42 20 8 13 2013.3 -25.25 60.04

90.00 10 44 39 4445.09 7.80 185.63 18.51 62.69 11 58 42 3843.1 4.08 178.92

100.00 20 52 35 2329.79 -28.04 47.25 23.70 100.80 21 51 25 1729.8 -26.27 38.90

100.00 11 59 25 4201.89 8.89 167.31 17.92 61.34 13 9 27 3601.9 5.00 160.68

110.00 22 15 39 2069.84 -31.26 26.68 22.87 104.59 22 50 9 1469.8 -28.94 18.24

110.00 12 52 50 4034.60 11.74 152.91 16.22 57.66 14 0 4 3434.6 7.39 146.52

DIFFERENTIAL C.CRRECT|ONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3596 TRA -.4952 TC3 -.4587 BAU .3559 9GT 905.7 SGR 2147.7 983 3270.3 ST 509.2 SR 1161.9 SS 5719.1

ROE .8246 RRA-I.0979 RC3 1.2992 FAU .50721 RRT .5214 RRF -.9669 RTF -.4940 CRT .9985 CR9 .9447 CST .9465

FOE-7.9407 FRA22.7750 FC-22.7257 BSP 7590 SGB 2330.8 R23 -.0941 R13 -.9624 LSA 3909.6 MSA 394.2 SSA 25.2

BOE .8996 BRA 1.2044 BC3 1.3778 FSP 11040 SG1 2206.1 862 752.4 THA 75.93 EL1 1268.4 EL2 25.4 ALF 66.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 4 1964 FLIGMT TIME 312.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC COSMIC

RL 149.63 LAL -.00 LOL 10.80 VL 32.545 GAL

RP 227.14 LAp -.41 LOP 242.13 vP 21.303 GAP -3.24 AZP 90.33 TAL 319.67 TAp 191.00 RCA 142.98

RC _42.914 GL 3.88 GP 10.22 ZAL 144.65 ZAp 109.98 ETS 175.21 ZAE 145.94 ETE 161.32 ZAC 96.09

PLANETOCENTRIC CCHNIC

C3 19.292 VHL 4.392 DLA 12.97 RAL 159.10 RAD 6567.8 VEL 11.861 pTH 2.10 VHp 3.084 DpA 13.70

LNCH AZMTH LNCH TIME L-| TIME INJ LAX INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

90.00 19 23 16 2820.72 -26.91 68.88 24.15 99.17 20 6 56 2020.7

90.00 10 47 9 4434.98 7.55 185.16 18.64 62.63 12 1 4 3835,0

100.00 20 51 20 2336.69 -28.13 47.75 23.91 100.55 21 30 17 1736.7

100.00 12 1 46 4194.24 8.64 166.88 18.05 61.27 13 11 40 3594.2

110.00 22 14 43 2075.76 -31.36 27.11 23.09 104.35 22 49 19 1475.8

110.00 12 54 52 4027.94 11.49 152.55 16.34 57.58 14 2 0 3427.9

01STANCE 725.233 EARTH TO MARS

-7.22 AZL 89.47 HCA 231.33 SNA 185.68 ECC .23000 INC .5267 Vl 29.779

APO 228.39 V2 24.214

ETC 256.85 CLP 110.31

RAp 178.01 ECC 1.3175

INJ 2 LAT INJ 2 LONG

-25.36 60.55

3.82 178.47

-26.39 39.38

4.74 160.26

-29.07 18.65

7.14 146.17

DIFFERENTIAL CCRRECTION$ HID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2916 TRA -.2874 TC3 -.6470 BAU .3780 SGT 784.6 SGR 2165.5 SG3 3334.9 ST 397.8 SR 1172.2 SS 3751.5

ROE .8517 RRA-l.1024 RC3 1.3151FAU .51759 RRT .1905 RRF -.9666 RTF -.1435 CRT .9931CRS .9442 CST .9060

FOE-8.0827 FRA23.1737 FC-23.2272 BSP 7296 SGB 2303.3 R23 -.0684 R13 -.9650 LSA 3929.7 MSA 401.7 SSA 24.8

BDE .8813 BRA 1.1393 8C3 1.4656 FSP 11257 SGt 2171.4 962 768.2 THA 85,48 EL1 1237,1 EL2 44.3 ALF 71.33

LAUNCH DATE OCT 4 1964 FLIGHT TIME 314.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONJ C DI STANCE 729.144

RL 149.63 LAL -.00 LOt 10.80 VL 32.540 GAL -7.22 AZL 89.44 HCA 232.38 S44A 185.60 ECC .22970

RP 226.75 LAp -.44 LOP 243.18 VP 21.343 GAp -3.52 AiP 90.34 TAL 319.61 TAp 192.00 RCA 142.97

RC 244.868 GL 4.13 GP 10.18 ZAL 144.88 ZAp 108.09 ET8 173.63 ZAE 143.97 ETE 162.64 ZAC 95.87

PLANETOCENTRIC CONIC

C3 19.275 VHL 4.390 OLA 13.19 RAL 159.24 RAD 6567.8 VEL 11.860 PTH 2.10 VHp 3.056 OpA 14.03 RAp 177.19 ECC 1.3172

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_lG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 21 59 2627.90 -26.99 69.39 24.38 98.92 20 5 47 2027.9 -25.47 61.05

90.00 10 49 36 4427.39 7.31 184.73 18.79 62.57 12 3 24 3827.4 3.58 178.04

100.00 20 30 12 2343.42 -28.21 48.23 24.14 100.31 21 29 13 1743.4 -26.30 39.85

100.00 12 4 3 4187.10 8.41 168.48 18.20 61.21 13 13 52 3587.1 4.30 159.87

110.00 22 13 34 2081.34 -31.46 27.55 23.33 104.12 22 48 35 1481.5 -29.20 19.06

110.00 12 56 32 4021.73 11.27 152.21 16.48 57.51 14 3 54 3421.7 6.90 145.84

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2209 TRA -.0739 TC3 -.8445 BAU .4035 9GT 801.7 9GR 2180.0 963 3393.0 ST 290.7 SR 1181.2 SS 3778.9

ROE .8380 RRA-I.I039 RC3 1.3276 FAU .52678 RRT -.2302 RRF -.9861RTF .2920 CRT .9546 CRS .9433 CST .8067

F06-8.2084 FRA23.5436 FC-23.6598 8SP 7179 SGB 2322.8 R23 -.0382 R13 -.9680 LSA 3948.7 MSA 409.0 SSA 24.4

BOE .8867 BRA 1.1084 8C3 1.5734 FSP 11467 SGI 2189.0 SG2 777.0 THA 95.54 EL1 1213.5 EL2 84.3 ALF 76.71

EARTH TO MARS

INC .5610 vl 29.779

Apo 228.23 V2 24.256

ETC 256.94 CLp 108.39

LAUNCH DATE OCT 4 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC DISTANCE 733.052 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.536 GAL -7.22 AZL 89.41HCA 233.44 SMA 185,52 ECC .22945 INC .5943 vl 29.779

RP 226.36 LAp -.48 LOP 244.24 VP 21.383 GAP -3.80 aTP 90.35 TAL 319.55 TAD 192.99 gra 1429_ Apo ?76.n9 V2 24,297

RC 246.398 GL 4.38 GP 10.14 ZAL 144.92 ZAP 106.18 ETS 176.04 ZAE 141.97 ETE 163.87 ZAC 93.65 ETC 237.04 CLP 106.43

PLANETOCENTRIC CONIC

C3 19.272 VHL 4.390 OLA 13.39 RAL 159.40 RA0 6567.8 VEL 11.860 pTH 2.10 VHp 3.032 DpA 14.36 RAp 176.35 ECC 1.3172

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 20 50 2634.89 -27.06 69.89 24.61 98.68 20 4 45

90.00 10 52 0 4420.32 7.09 184.33 18.96 62.51 12 5 40

100.00 20 49 11 2349.97 -28.29 48.70 24.38 100.07 21 28 21

100.00 12 6 20 4180.47 8.19 166.10 18.37 61.15 13 16 1

110.00 22 13 10 2087.19 -31.55 27.95 23.59 103.89 22 47 57

110.00 12 38 50 4016.02 11.06 151.90 16.64 57.45 14 5 46

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .1485 TRA .1433 TC3-1.0490 8AU .4381 SGT 961.1 $GR 2191.4 963 3444.3

ROE .8442 RRA-l.tOT6 RC3 1.3381FAU .53528 RRT -.5499 RRF -.9656 RTF .6155

F06-8.3267 FRA23.8673 FC-24.0433 8SP 7247 8GB 2392.9 R23 -.0096 R13 -.9709

BOE .8572 BRA 1.1170 8C3 1.7002 FSP 11651 961 2263.1 962 777.3 THA 105.42

LAUNCH DATE OCT 4 1964 FLIGHT TIME 318.00

PO CST TIM INJ 2 LAT INJ 2 LONG

2034.9 -25.58 61.53

3820.3 3.35 177.65

1750.0 -26.61 40.30

3580.5 4.28 159.50

1487.2 -29.32 19.45

3416.0 6.69 145.54

ORBIT DETERMINATION ACCURACY

ST 204.3 SR 1189.1 Ss 3803.3

CRT .7676 CRS .9429 CST .3147

LSA 3968.3 MSA 416.1 89A 24.0

ELI 1199.5 EL2 129.8 ALF 82.40

ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC DISTANCE 736.987 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.331 GAL -7.23 AZL 89.37 HCA 234.50 SMA 195.43 ECC .22925 INC .6269 V1 29.779

RP 225.97 LAp -.31 LOP 243.30 VP 21.424 GAp -4.07 A_ 90.36 TAL 319.48 TAp 193.98 RCA 142.94 APO 227.96 V2 24.339

RC 248.110 GL 4.61GP 10.09 ZAL 144.97 ZAp 104.23 ET8 176.45 Z_ 139.93 ETE 163.02 ZAC 95.41ETC 257.14 CLp 104.47

PLANETOCENTRIC CONIC

C3 19.283 VHL 4.391DLA 13.58 RAL 159.56 RAD 6567.8 VEL 11.860 PTH 2.10 VHp 3.011DpA 14.69 RAp 173.49 ECC 1.3173

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 19 48 2641.68 -27.13 70.37 24.87 98.45 20 3 50 2041.7 -25.68 62.00

90.00 10 54 20 4413.79 6.88 183.96 19.15 62.47 12 7 54 3813.8 3.14 177.28

100.00 20 48 17 2356.35 -28.37 49.16 24.64 99.84 2_ 27 53 1756.3 -26.72 40.75

100.00 12 8 33 4174.33 7.99 165.76 18.55 61.10 13 18 7 3574.4 4.08 159.16

110.00 22 12 32 2092.70 -31.64 28.35 23.86 103.66 22 47 25 1492.7 -29.44 19.84

110.00 13 0 46 4010.77 10.87 131.62 18.82 57.39 14 7 37 3410.8 6.49 145.26

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0739 TRA .3699 TC3-1.2607 BAU .4752 $GT 1217.3 SGR 2199.0 SG3 3487.8 ST 180.5 SR 1195.7 SS 3823.3

ROE .8498 RRA-l.1077 RC3 1.3450 FAU .54246 RRT -.7245 RRF -.9651RTF .7880 CRT .1817 CRS .9422 CST -.1547

FOE-8.4289 FRA24.1530 FC-24.3547 8SP 7320 $GB 2515.5 R23 .0133 R13 -.9733 LSA 3987.5 MVA 423.2 SSA 23.6

8OE .8330 BRA 1.1679 8C3 1.8435 FSP 11821 SG1 2392.2 SG2 771.3 THA 114.57 EL1 1196.2 EL2 177.4 ALF 88.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 4 1964 FLIGHT TIME 320.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CO4qIC DI STANCE 740.919 EARTH TO MARS

RL 149.63 LAL -.OO LOL 10.80 VL 32.528 GAL -7.24 AZL 89.34 HCA 235.56 SMA 185.38 ECC .22909 INC .6587 Vl 29.779

RP 225.58 LAP -.54 LOP 246.36 VP 21.465 GAp -4.34 AZP 90.37 TAL 319.40 TAp 194.96 RCA 142.91Apo 227.85 V2 24.381

RC 249.803 GL 4.84 GP 10.03 ZAL 145.03 ZAP 102.29 ETS 178.86 ZAE 137.85 ETE 166.08 ZAC 95.17 ETC 287.25 CLP 102.48

PLANETOCENTR|C CONIC

C3 19.307 VHL 4.394 OLA 13.77 RAL 159.73 RAO 6567.8 VEL 11.861PTH 2.10 VHp 2.994 DpA 15.02 RAp 174.61ECC 1.3177

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 18 54 2648.27 -27.19

90.00 10 56 37 4407.79 6.69

100.00 20 47 29 2362.55 -28.44

100.00 12 10 42 4168.74 7.81

110.00 22 12 1 2098.07 -31.73

1_0.00 13 2 40 4005.96 10.69

O|FFERENTIAL CORRECTIONS

TOE -.0026 TRA .5996 TC3-1.4783 8AU .5165

ROE .8549 RRA-l.1061 RC3 1.3468 FAU .54846

FOE-8.§174 FRA24.390? FC-24.5935 BSP 7982

BOE .8549 BRA 1.2581 BC3 2.0011 FSP 11984

LAUNCH DATE OCT 4 1964

HELIOCENTRIC CCI_IC

RL 149.63 LAL -.00 L04- 10.80 VL

RP 225.19 LAp -.58 LOP 247.43 VP

|NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

70.84 25.14 98.22 20 3 2 2048.3 -25.77 62.46

183.62 19.36 62.42 12 10 5 3807.8 2.95 176.95

49.61 24.92 99.62 21 26 52 1782.5 -26.82 41.18

185.45 18.76 61.05 13 20 11 3568.7 3.89 158.85

28.75 24.14 103.44 22 46 59 1498.1 -29.55 20.21

151.36 17.02 57.34 14 9 26 3406.0 6.31 145.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1526.2 SGR 2202.9 863 3523.1 ST 244.6 SR 1201.0 SS 3839.0

RRT -.8136 RRF -.9644 RTF .8741 CRT -.3838 CRS .9414 CST -.6708

SG8 2681.1 R23 .0286 R13 -.9762 LSA 4006.8 MSA 430.0 SSA 23.2

SGI 2570.7 9G2 761.5 THA 122.66 EL1 1204.8 EL_ 225.2 ALF -94.63

FLIGHT TIME 322.00 ARRIVAL DATE AUG 22 1965

DISTANCE 744.857 EARTH TO MARS

32.524 GAL -7.25 AZL 89.31 MCA 236.63 SMA 185.32 ECC .22899 INC .6898 vl 29.779

21,507 GAP -4.61 AZP 90.38 TAL 319.30 TAp 195.93 RCA 142.88 APO 227.76 V2 24,423

RC 251.477 GL 5.07 GP 9.96 ZAL 145.10 ZAp 100.32 ET8

PLANETOCENTRIC CONIC

C3 19.344 VHL 4.396 DLA

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 19 18 7 2654.66 -27.25

90.00 10 56 50 4402.31 6.52

100.00 20 46 49 2368.37 -28.51

100.00 12 12 49 4163.64 7.64

110,00 22 11 36 2103.31 -3!.61

110.00 13 4 32 4001.66 10.53

DIFFERENTIAL CCRRECTIONS

TOE -.0806 TRA .8339 TC3-1.6998 BAU .5613

ROE .8597 RRA-I.IOZZ RC3 1.3499 FAU ,55343

FOE-8.5965 FRA24.$713 FC-24.7685 BSP 8614

80( .8634 6RA 1.3821 BCS 2.1704 FSP 12075

177.26 ZAE 135.75 ETE 167.08 ZAC 94.92 ETC 257.36 CLP 100.48

13.94 RAL 159.91RAD 6567.8 VEL 11.863 PTH 2.10 VHP 2.980 DpA 15.35 RAP 173.71ECC 1.3184

INJ LONG |NJ RT A$C ]NJ AZ14TH [NJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

71.30 25.43 98.00 20 2 21 2054.7 -25.86 62.91

183.31 19.58 62.38 12 12 13 3802.3 2.77 176.64

50.04 25.21 99.40 21 26 18 1768.6 -26.91 41.60

16_,16 16.98 61.01 13 22 12 3563.6 3.71 158.57

29.13 2&.45 !03.23 22 46 39 |503,3 -29,66 20.58

131.12 17.23 57.29 14 11 13 3401.7 6.15 144.78

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1870.5 SGR 2202.9 SG3 3549.6 ST 354.7 SR 1205.2 SS 3851.2

RRT -.8612 RRF -.9636 RTF .9195 CRT -.6276 CRS .9406 CST -.8535

$68 2866.6 RZ3 .0370 R13 -.9789 LSA 4027.2 MSA 436.6 SSA 22.8

$61 2790.7 SG2 750.4 THA 129.60 EL1 1226.6 EL2 271.3 ALF 101.01

LAUNCH DATE OCT 4 1964 FLIGHT TIME 524.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC DISTANCE 748.802

RL 149.63 LAL -.OO LOL 10.80 VL 52.521GAL -7.27 AZL 69.28 HCA 237.70 SMA

9P 224.80 LAp -.61 LOP 248.50 VP 21.550 GAp -4.87 AZP 90.59 TAL 519.19 TAp

RC 253.182 GL 5.29 GP 9.69 ZAL 145.16 ZAp 98.33 ET8 177,66 ZA[ 135.62 ETE

PLANETOCENTRIC CONIC

CS 19,395 VNL 4.404 DLA 14.10 RAL 180.10 RAO 6567.8 VEL 11.865 PTH 2.10 VHp

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

90.00 19 17 27 2660.66 -27.31

90.00 11 1 1 4397.37 6.37

100.00 20 46 17 2374.40 -28.57

100.00 12 14 52 4159.06 7.49

110,00 22 11 17 2108.42 -31.89

110.00 13 6 21 3997.81 10.39

DIFFERENTIAL CORRECTIONS

TDE -.1599 TRA 1.0723 TC3-1.9241 BAU .6091

ROE .6838 RRA-l.0965 RC3 1.3476 FAU .55702

FDE-8.6575 FRA24.7042 FC-24.8631 OSP 9396

BDE .8785 8RA 1.5337 8C3 2.3491 FSP 12162

EARTH TO MARS

185.27 ECC .22893 INC .7205 Vl 29.779

196.90 RCA 142.85 APO 227.66 V2 24.465

168.01 2AC 94.66 ETC 257.48 CLP 98.46

LAUNCH OATE OCT 4 1964

2.970 DpA 15.68 RAp 172.80 ECC 1.$192

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

71.74 25.73 97.79 20 1 48 2060.9 -25.95 63.$4

183.03 19.83 62.35 12 14 18 3797.4 2.61 176.36

50.46 25.52 99.19 21 25 51 1774.4 -27.01 42.01

164.90 19.22 60.98 13 24 11 3559.1 5.56 158.52

29.51 24.77 103.02 22 46 25 1508.4 -29.77 20.94

150.92 17.46 57.25 14 12 59 3397.8 6.00 144.57

MID-COURSE EXECUTION ACCURACy ORBIT D£TERMINATION ACCURACY

SGT 2252.6 8GR 2198.9 SG3 3567.1 ST 481.7 SR 1207.8 SS 3858.6

RflT -.6883 RRF -.9626 RTF .9452 CRT -.7521 CRS .9397 CST -.9203

8GB 3153.6 R23 .0408 R13 -.9816 LSA 4047.5 MSA 443.2 SSA 22.4

SGt 3044.9 662 740.3 THA 135.49 ELI 1261.8 (L2 314.1 ALF 107.59

FLIGHT TIME 326.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC DISTANCE 752.754

RL 149.63 LAL -.DO LOL 10.80 VL 32.518 GAL -7.29 AZL 89.25 HCA 238.78 SMA

RP 224.41 LAp -.64 LOP 249.37 VP 21.593 GAP -5.13 AZP 90.39 TAL 319.08 TAp

RC 254.766 GL 5.49 GP 9.62 ZAL 145.27 ZAP 96.33 ETS 178.05 2AE 131.48 ETE

PLANETOCENTRIC CONIC

C3 19.460 VHL 4.411 DLA 14.24 RAL 160.30 RAD 6567.8 VEL 11.868 PTH 2.11 VHP

EARTH TO MARS

185.22 ECC .22893 INC .7502 vl 29.779

197.85 RCA 142.82 APO 227.62 V2 24.506

168.88 ZAC 9_.39 ETC 257.60 CLP 96.43

LNCH AZ14TM LNCM TIME L-I TIME INJ LAT

90.00 19 16 55 2666.84 -27.37

90.00 11 3 7 4392.96 6.23

100.00 20 45 51 2380.06 -28.63

100.00 12 16 53 4154.98 7.35

110.00 22 11 5 2113.38 -31.96

110.00 13 8 9 3994.42 10.26

DIFFERENTIAL CA_RRECTION8

TOE -.2409 TRA 1.3144 TC3-2.1508 BAU .6596

ROE .8676 RRA-l.0886 RC3 1.3423 FAU .55936

F0(-8.7071 FRA24.7780 FC-24.8847 BSP 10298

BOE .9004 BRA 1.7067 8C3 2.5353 FSP 12212

2.963 DpA 16.00 RAp 171.88 ECC 1.3203

INJ LONG INJ RT ASC INJ AZI4TH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.17 26.06 97.56 20 I 22 2066.8 -26.03 63.76

182.79 20.09 62.32 12 16 20 3795.0 2.47 176.12

30.87 25.85 98.98 21 25 31 1780.1 -27.09 42.41

164.68 19.48 60.94 13 26 8 3555.0 3.42 158.09

29.88 25.10 102.81 22 46 18 1513.4 -29.87 21.29

150.73 17.71 57.21 14 14 43 3394.4 5.87 144.40

RIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2607.9 8GR 2190.9 SG3 3575.3 ST 616.8 SR 1209.3 SS 3862.2

RRT -.9047 RRF -.9616 RTF .9608 CRT -.7855 CRS .9388 CST -.9502

SGB 3406.1 R23 .0418 RI5 -.9840 LSA 4069.0 MSA 449.5 SSA 22.0

SGI 3326.5 $82 731.8 THA 140.48 ELI 1511.1 EL2 552.0 ALF 113.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE OCT 4 1964

HELIOCENTRIC CONIC

RL 149.63 LAL -.00

RP 224.02 LAP -.67

RC 256.$B0 GL 5.70

PLANETOCENTR I C CONIC

C3 19. 939 VHL 4.420

LNCH AZMTH LNCH TIRE

90.DO 19 16 31

90.00 11 5 11

100.00 20 45 33

100.00 12 18 51

110.00 22 10 59

110.00 13 9 54

FLIGHT TIM( 328.00 ARRIVAL DATE AUG 28 1965

DISTANCE 756.712 EARTH TO MARS

LOL 10.80 VL 32.515 GAL -7.31 AZL 89.22 HCA 239.85 SMA 185.17 ECC .22897 INC .7795 vl Z9.779

LOP 250.85 VP 21.637 GAP -5.36 AZP 90.39 TAL 318.95 TAp 198.80 RCA 142.77 APO 227.57 V2 24.548

GP 9.73 ZAL 145.36 ZAP 94.34 [TS 178.43 ZAE 129.32 ETE 169.71 ZAC 94.12 ETC 257.72 CLP 94.40

OLA 14.38 RAL 160.51 RAD 6567.6 VEL 11.871 pTH 2.11 VHP 2.961 DPA 16.31 RAp 170.95 ECC 1.$216

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2672.63 -27.42 72.59 26.40 97.38 20 1 4 2072.6 -26.11 64.17

4389.10 6.10 182.57 20.37 62.30 12 18 20 3789.1 2.35 175.90

2385.53 -28.69 51.27 26.19 98.78 21 25 18 1785.5 -27,18 42.79

4151.42 7.23 164.48 19.76 60.92 13 28 2 3551.4 3.30 157.90

2118.21 -32.04 30.24 25.46 102.61 22 46 IT 1518.2 -29.97 21.63

3991.51 10.16 150.58 17.98 57.18 14 16 25 3391.5 5.76 144.24

DIFFERENTIAL C_RRECTIONS

TOE -.$230 TRA 1.5598 TC3-2.3779 8AU .7122

ROE .8708 RRA-I.0788 RC3 1.3336 FAU .56029

FDE-8.7398 FRA24.7994 FC-24.8255 BSP 11294

BOE .9288 8RA 1.8965 6C3 2.7263 FSP 12236

LAUNCH DATE OCT 4 1964

HELIOCE.qTRIC CONIC

RL 149.63 LAL -.00

RP 223.63 LAP -.71

RC 257.974 GL 5.89

PLANETOCENTRIC CONIC

CS 19.632 VHL 4.431

LNCH AZMTH LNCH TIN(

90.00 19 19 15

90.00 11 7 11

100.00 20 45 ZZ

100.00 12 20 43

110.00 22 10 59

110.00 13 11 37

DIFFERENTIAL C(:RRECTIONS

TOE -.4066 TRA 1.8075 TC3-2.6051 8AU .7667

ROE .8736 RRA-I.0668 RC3 1.3221 FAU .55999

FD(-8.TS03 FRA24,T603 FC-24.6951 BSP 12358

BOE .9636 8RA 2.0988 BC3 2.9214 FSP 12219

HID-COURSE EXECUTION ACCURACY

SGT 2991.8 SGR 2178.9 SG3 3574.1

RRT -.9149 RRF -.9604 RTF .9708

8GB 3701.2 RZ3 .0413 R13 -.9863

801 3629.4 862 725.2 THA 144.71

ORBIT DETERMINATION ACCURACY

ST 755.9 SR 1209.4 SS 3861.4

CRT -.8160 CRS .9378 CST -.9656

LSA 4091.0 HSA 455.8 SSA 21.5

EL1 1373.3 EL2 384.8 ALF 119.57

FLIGHT TIME 330.00 ARRIVAL DATE AUG 30 1965

DISTANCE 760.677 EARTH TO MARS

LOt. 10.80 VL 32.513 GAL -7.33 AZL 89.19 HCA 240.94 S44A 185.13 ECC .22905 INC .8082 vl 29.779

LOP 251.73 VP 21.681 GAP -5.63 AZP 90.39 TAL 318.81 TAP 199.75 RCA 142.73 APO 227.54 V2 24.590

GP g.G4 ZAL 145.49 ZAP 92.34 [TS 17b.81 ZAE 127.16 ET( 170.48 ZAC 93.85 ETC 257.84 CLP 92.37

OLA 14.51 RAL 160.73 RAD 6567.8 VEL 11.875 PTH 2.11VHP 2.961DpA 16.61 RAP 170.03 ECC 1.$Z31

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT XNJ 2 LONG

2678.20 -27.46 72.99 26.75 97.16 20 0 53 2078.2 -26.19 64.56

4385.76 6.00 182.38 20.67 82.27 12 20 17 3785.8 2.24 175.71

2390.82 -28.74 51.65 26.55 98.58 21 25 13 1790.8 -27.26 43.16

4148.38 7.13 164.31 20.05 60.89 13 29 54 3548.4 3.20 157.73

2122.91 o32.11 30.58 25.83 102.42 22 46 22 1522.9 -30.06 21.97

3989.08 10.07 150.44 18.27 57.16 14 18 6 3389.1 5.67 144.11

HID-COURSE ExECuTION ACCURACY ORSIT DETERMINATION ACCURACY

$GT 3381.5 SGR 2163,1 SG3 3563.4 ST 897.7 SR 1206.4 SS 3856.7

RRT -.9213 RRF -.9590 RTF .9775 CRT -.8352 CR3 .9367 C$T -.9747

8¢o8 4014.2 RZ3 .0402 R13 -.9882 LSA 4114.2 MSA 461.8 SSA 21.1

$G1 3949.0 SG2 720.4 THA 148.31 EL1 1447.9 EL2 412.0 ALF 125.07

LAUNCH DATE OCT 4 1954

HELIOCENTRIC CONIC

RL 149.65 LAL -.00

RP ZZS.24 LAP -.74

RC 259.547 GL 6.08

PLANETOCENTRIC CONIC

CS 19.739 VHL 4.443

LNCH AZMTH LNCH TIME

90.00 19 16 7

gO.D0 11 9 7

100.00 20 45 19

100.00 12 22 37

110.00 22 11 7

110.00 13 15 18

FLIGHT TIME 332.00 ARRIVAL OATE SEP I 1965

10.80 VL 32.511 GALLOt.

LOP 252.82 YP 21.725 GAP -5.68 AZP 90.39 TAL 318.66 TAp 200.66 RCA 142.67

GP 9.54 ZAL 145.62 ZAP 90.34 ETS 179.18 ZAE 125.00 ETE 171.21 ZAC 95.57

DLA 14.62 RAL 160.95 RAD 6567.8 VEL 11.879 PTH 2.11 VHp 2.966 DPA 16.90

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2683.56 -27.51 73.38 27.13 96.99 20 0 51 2083.6

4383.00 5.91 182.22 20.99 62.26 12 22 10 3783.0

2395.91 -28.79 52.02 26.93 98.39 21 25 15 1795.9

4145.89 7.05 164.17 20.37 60.88 13 31 43 3545.9

2127.45 -32.17 30.92 26.22 102.23 22 46 34 1527.5

3987.11 9.99 150.34 18.58 57.14 14 19 45 3387.1

DISTANCE 704.643 EARTH TO MARS

-7.36 AZL 89.16 HCA 242.02 SMA 185.1"0 ECC .22919 INC .8365 vl 29.779

APO 227.52 V2 24.632

(TC 257.97 CLP 90.35

RAp 169.10 ECC 1.5249

INJ 2 LAT INJ 2 LONG

-26.26 64.98

2.15 175.56

-27.$3 43.52

5.12 157.59

-30.15 22.29

5.60 144.01

OIFFERENTIAL CCRRECTIONS

TOE -.4895 TRA 2.0625 TC3-2.8276 BAU .6210

ROE .8710 RRA-I.0579 RC3 1.2971 FAU .55351

FDE-8.6623 FRA24.7694 FC-24.2761 BSP 13605

6DE .9991 8RA 2.3180 8C3 3.1109 FSP 12383

LAUNCH DATE OCT 4 1964

HELIOCENTRIC C.CIAIC

RL 149.63 LAL -.00

RP 222.85 LAP -.77

RC 261.100 GL 6.27

PLAN[TOCENTRIC CONIC

C3 19.861 VHL 4.457

LNCH AZMTH LNCH TIME

90.00 19 16 6

90.00 11 11 0

100.00 20 45 23

100.00 12 24 25

110.00 22 11 20

110.00 13 14 57

DIFFERENTIAL C_RECTION3

TOE -.5753 TflA 2.3121 TC3-3.0502 8AU .8787

flOE .8750 RRA-I.0400 RC3 1.2842 FAU .55258

F02-8.6951 FRA24.5780 FC-24.0854 BSP 14722

BDE 1.0472 8RA 2.5352 BC3 3.3096 FSP 12213

MID-COURSE EXECUTION ACCURACY

SGT 3777.3 SGR 2139.6 SG3 3541.2

RRT -.9256 RRF -.9573 RTF .9818

SGB 4341.2 R23 .0392 R13 -.9694

SGt 4262.0 SO2 714.3 THA 151.46

FLIGHT TIME 334.00 ARRIVAL

DISTANCE 768.621 EARTH

LOL 10.80 VL 32.509 GAL -7.39 AZL 89.14 HCA 243.11 SMA 185.07 ECC .22937

LOP 253.91 VP 21.770 GAP -6.13 AZP 90.39 TAL 318.49 TAP 201.60 RCA 142.62

GP 9.44 ZAL 145.76 ZAP 88.35 ET8 179.54 ZAJ[ 122.83 ETE 171.90 ZAC 93.29

DLA 14.73 RAL 161.19 RAD 6567.8 VEL 11.885 PTH 2.11 VHP 2.974 OpA 17.18

L-I TIN( INJ LAT INJ L._G INJ RT ASC INJ AZldTH INJ TIME PO CST TIM

2688.73 -27.55 73.75 27.52 96.81 20 0 55 2068.7

4380.74 5.84 182.10 21.33 62.24 12 24 1 3780.7

2400.83 -28.84 52.38 27.32 98.21 21 25 23 1800.8

4143.87 6.98 164.06 20.70 60.86 13 33 29 3543.9

2131.88 -32.24 3t.25 26.62 102.04 22 46 52 1531.9

3985.59 9.94 150.26 18.91 57.12 14 21 23 3385.6

MID-COURSE EXECUTION ACCURACY

SGT 4169.6 SGR 2118.2 SG3 3513.2

RRT -.9278 RRF -.9557 RTF .9853

SGB 4878.8 R23 .0377 R13 -.9909

SG1 4622.0 962 713.7 THA 154.10

ORBIT OETERNINATION ACCURACY

ST 1041.3 SR 1200.7 SS 3829.1

CRT -.8482 CRS .9340 CST -.9812

LSA 4119.3 MSA 468.1 S3A 21.0

EL1 152g.2 EL2 433.1 ALF 130.22

DATE SEP 3 lg65

TO MARS

INC .8643 vl 2g.779

APO 227.$1 V2 24.674

ETC 258.10 CLP B8.33

RAP 168.19 ECC 1.3269

INJ 2 LAT INJ 2 LONG

-26.32 65.30

2.08 175.43

-27.41 43.87

3.05 157.48

-30.24 22.60

S.S4 143.gs

ORBIT OETERMINATION ACCURACY

ST 1184,g SR 1199.5 SS 3824.1

CRT -.8565 CRS .g335 CST -.9845

LSA 4152.3 HSA 475.6 S3A 20.3

EL1 1624.5 EL2 451.6 ALF 134.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 4 1964
FLIGHT TIME 336.00 ARRIVAL OATE SEP 5 1965

HELIOCENTRIC CONIC OISTANCE 772.604 EARTH TO MARS

RL 149.63 LAL -.00 LOt. 10.80 VL 3Z.507 GAL -7.43 AZL 89.11 HCA 244.20 SMA 185.04 ECC .22960 INC .8916 Vl 29,779

RP 222.47 LAp -.80 LOP 255.00 Vp 21.815 GAP -6.37 AZF 90.39 TAL 318.32 TAp 202.52 RCA 142.55 APO 227.53 V2 24.716

179.89 ZAE 120.67 ETE 172.55 ZAC 93.01 ETC 258.23 CLP 86.33

11,890 PTH 2.11 VHp 2,986 DPA 17.44 RAp 167.28 ECC 1.3291

iNJ RT A$C lNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

27.93 96.63 20 1 7 2093.7 -26.39 65.65

21.68 62.25 12 25 49 3779.0 2.02 175.34

27.74 98.04 21 25 39 1805.6 -27.48 44.21

21.05 60.85 13 35 13 3542.4 3.00 157.40

27.04 101.86 22 47 16 1536.2 -30.33 22.91

19.25 57.11 14 22 58 3384.6 5.50 143.88

RC 262.633 GL 6.44 GP 9.52 ZAL I45.91 ZAP 86.3_ ETS

PLANETOCENTRIC CONIC

CS 19,996 VHL 4.472 OLA 14.82 RAL 161.43 RAD 6567.8 VEL

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG

90.00 19 16 14 2693.68 -27.59 74.11

90.00 11 12 50 4379.03 5.79 182.00

100.00 20 45 34 2405.57 -28.89 52.72

100.00 12 26 10 4142.38 6.94 163.97

110.00 22 11 40 2136.16 -32.30 31.57

110.00 13 16 34 3984.55 g.90 150.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4561.9 SGR 2092.8 SG3 3476.0 ST 1529.0 8R 1196.1 S8 3811.5

RRT -.9285 RRF -.9539 RTF .9879 CRT -.8625 CRS .9327 CST -.9868

968 5019.1 R23 .0366 R13 -.9921 LSA 4182.7 MSA 479.1 SSA 19.8

SG1 4968.1 SG2 753.5 THA 156.41 EL1 1726.2 EL2 466.1ALF 138.49

FLIGHT TIME 338.00 ARRIVAL DATE SEP 7 1965

DISTANCE 776.592 EARTH TO MARS

-7.46 AZL 89.08 HCA 245.30 SMA 185.02 ECC .22988 INC .9186 vl 29.779

-6.61 AZP 90.36 TAL 318.13 TAp 203.43 RCA 142.49 APO 227.55 V2 24.758

84.42 ET$ 180.23 ZAE 118.52 ETE 173.16 ZAC 92.72 ETC 258.36 CLP 84.34

DIFFERENTIAL CORRECTIONs

TOE -.6623 TRA 2.5631 TC3-3.2696 BAU .9374

ROE .8777 RRA-1.0212 RC3 1.2667 FAU .54942

F06-8.6959 FRA24.3533 FC-23.7869 BSP 15973

BOE 1.0995 BRA 2.7591 BC3 3.5064 FSP 12049

LAUNCH OATS OCT 4 1964

HELIOCENTRIC CDNIC

RL 149.63 LAL -.00 LOL 10.80 VL 32,506 GAL

RP 222.08 LAP -.83 LOP 256.10 VP 21,860 GAP

RC 264.145 GL 6.61 GP 9.21 ZAL 146.07 ZAP

PLAN(_OCENTRIC CONIC

C3 20.146 VML 4,489 DLA 14.90 RAL 161.68 RAO 6567.8 VEL 11,897 PTH 2.11 VHP 3.001 DPA 17.69 RAp 166.39 ECC 1.6316

LNCH AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 16 29 2698.43 -27.63 74.43 28.35 96.47 20 1 27 2098.4 -26.44 65.98

90.00 11 14 36 4377.87 5.75 181.93 22.05 62.23 12 27 33 3777.9 1.99 175.27

100.00 20 45 53 2410,12 -28.93 53.06 28.16 97.87 21 26 3 1810.1 -27.54 44.53

100.00 12 27 53 4141.42 6.90 t63.92 21.42 60.84 13 36 54 3541.4 2.96 157.35

110.00 22 12 7 2140.31 -32.35 31.88 27.48 101.69 22 47 47 1540.3 -30.41 23.21

110.00 13 18 8 3983.99 9.88 150.17 19.61 57.11 14 24 32 3384.0 5.48 143.85

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.7600 TRA 2.9152 TC3-3.4838 BAU .9965 SGT 4952.4 $GR 2054.0 $63 3430.3 ST 1473.1 SR 1191.1 SS 3793.3

ROE .8794 RRA-t.O015 RC3 1.2454 FAU .54446 RRT -.9285 RRF -.9519 RTF .9898 CRT -.8666 CRS .9316 CST -.9886

FDE-8.6705 FRA24.0919 FC-23.3954 BSP 17055 SG8 5365.3 R23 .0359 R13 -.9931 LSA 4212.2 MSA 484.4 SSA 19.2

DOE 1.1558 BRA 2.9881 BC3 3.6997 FSP 11882 SG1 5317.6 SG2 713.9 THA 158.44 EL1 1833.2 ELZ 477.6 ALF 141.94

LAUNCH DATE OCT 4 1964 FLIGHT TIME 540.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CONIC DISTANCE 780.585 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32,505 GAL -7.50 AZL 89.05 HCA 246.40 8MA 185.00 ECC .23021 INC .9453 vl 29.779

RP 221.70 LAP -.87 LOP 257.20 VP 21.906 GAP -6.84 AZF 90.38 TAL 517.95 TAp 204.33 RCA 142.41Apo 227.59 v2 24.799

RC 265.639 GL 6.77 GP 9.08 ZAL 146.25 ZAP 82.48 ETS 180.56 ZAE 116.38 ETE 173.73 ZAC 92.44 ETC 258.48 CLP 82.38

PLANETOCENTRIC CONIC

C3 20.314 VHL 4.507 OLA 14.98 RAL 161.95 RAO 6567.8 VEL 11,904 PTH 2.12 VHp 3.020 OPA 17.92 RAp 165.52 ECC 1.3343

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

80.00 19 16 52 2702.96 -27.66 74.78 28.79 96.31 20 1 55 2103.0 -26.50 66.30

90.00 11 16 18 4377.26 5.73 181.90 22.44 62.22 12 29 15 3777.3 1.97 175.24

100.OO 20 46 19 2414.45 -28.97 55.37 28.61 97.70 21 26 34 1814.5 -27.60 44.84

100.00 12 29 32 4140.98 6.89 163.90 21.81 60.84 13 58 33 3541.0 2.95 157.32

110.00 22 12 40 2144.33 -32.41 32.18 27,93 101.52 22 48 24 1544.3 -30.48 23.49

110.00 13 19 41 3983.90 9.88 150.17 19.99 57.11 14 26 4 3383.9 5.47 143.84

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8383 TRA 3.0683 TC3-3.6908 BAU 1.0557 SGT 533g.2 9GR 2032.0 $63 3376.5 ST 1616.4 SR 1184.6 SS 3769.5

ROE .6805 RRA -.9909 RC3 1.2207 FAU .53778 RRT -.9277 RRF -.9496 RTF .9913 CRT -.8695 CRS .9303 CST -.9900

FOE-8.6210 FRA23.7935 FC-22.9190 BSP 18264 $68 5712.8 R23 .0355 R13 -.9939 LSA 4240.9 MSA 489.6 SSA 18.7

DOE 1.2156 BRA 3.2213 BC3 3.8874 FSP 11705 SG1 5668.0 SGE 714.6 THA 160.23 EL1 1944.1 EL2 486.6 ALF 144.98

LAUNCH DATE OCT 4 1964 FLIGHT TIM( 342.00 ARRIVAL DATE SEP 11 1955

HELIOCENTRIC CONIC

RL 149.63 LAL -.00 LOt. 10.80 VL 32.504 GAL

RP 221.32 LAp -.90 LOP 258.31 VP 21,952 GAP

RC 267.114 GL 6.93 GP 8.96 ZAL 146.44 ZAP

PLANETOCENTRIC CONIC

C3 20.496 VHL 4.5Z7 DLA 15.04 RAt. 182.22 RAD 6367.8 VEL

LNCH AZ14TN LNCH 11141[ L-I TIN( INJ LAT

90.00 19 17 23 2707.29 -27.69

90.00 11 17 56 4377.20 5.73

100.00 20 46 53 2418.67 -29.01

100.00 12 31 8 4141.06 6.89

110.00 22 13 19 2148.21 -32.46

110.00 15 21 11 3984.28 9,89

DIFFERENTIAL CCRRECTION6

TOE -;9274 TRA 3.$210 TC3-3.8916 9AU 1.1154

ROE .8807 RRA -.9591 RC3 1.1939 FAu .52997

FDE-8.5566 FRA25.4541 FC-22.3851 BSP 19464

DOE 1.2790 BMA 3.4567 BC3 4.0706 FSP 11506

DISTANCE 784.583 EARTH TO MARS

-7.55 AZL 89.03 HCA 247.51 SMA 1114.99 ECC .23058 INC .9714 vl 29.779

-7.08 A_ 90.37 TAL 317.72 TAp 205.22 RCA 142.33 APO 227.64 V2 24.841

80.56 ETS 180.87 ZAE 114.27 ETE 174.28 ZAC 92.16 ETC 258.61CLP 80.44

11,911PTH 2.12 VHP 3.042 DPA 18.14 RAP 164.68 ECC 1.3373

INJ L_NG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

75.09 29.26 96.15 20 2 30 2107.3 -26.55 645.61

181.90 22.85 62.22 12 30 54 3777.2 1.96 175.24

53.68 29.08 97.55 21 27 12 1818.7 -27.66 45.14

163.90 22.22 60.84 13 40 9 5541.1 2.95 157.33

32.47 28.41 101.35 22 49 8 1548.2 -30.56 23.77

150,19 20.39 57.11 14 27 35 5584.3 5.49 143.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 57_1.3 $GR 1997.7 963 3315.7 ST 1758.8 SR 1177.1SS 3741.8

RRT -.9263 flflF -.9471RTF .9924 CRT -.8713 CRS .9290 CST -.9910

SGB 6060.0 R23 .0352 R13 -.9945 LSA 4270.3 MSA 494.5 SSA 16.3

SGI 6017.7 SG2 715.5 THA 161.81 ELI 2058.0 EL2 493.6 ALF 147.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. !, 1964)

LAUNCH DATE OCT 4 1964

HELIOCENTRIC C(_IIC

RL 149.63 LAL -.OO

RP 220.94 LAP -.93

RC 268.570 GL 7.08

PLANETOCEMTRIC CONIC

C3 20.695 VHL 4.549

LNCH AZMTH LNCH TIME

90.00 19 18 2

90.00 11 19 51

100.00 20 47 34

100.00 12 32 40

110.00 22 14 5

110.00 13 22 39

PLIGHT TIME 344.00 ARRIVAL DATE SEP 15 1965

DISTANCE 788.586 EARTH TO MARS

LOL 10.80 VL 32.504 GAL -7.60 AZL 89.00 HCA 248.62 SMA 184.98 ECC .23101 INC .9974 vl 29.779

LOP 259.41 VP 21.998 GAP -7.31 AZP 90.36 TAL 317,49 TAp 206.11 RCA 142.25 APO 227.71 V2 24.883

GP 8.83 ZAL 146.63 ZAp 78.67 ET8 181.18 ZAE 112.17 ETE 174.79 ZAC 91.89 ETC 258.73 CLP 78.53

DLA 15.09 RAL 162.50 RAD 8567.8 VEL 11.920 PTH 2.12 VHp 3.068 OPA 18.33 RAp 163.86 ECC 1.5406

L-I T|ME IMJ LAT INJ LONG IHJ RT ASC INJ AZHTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2711.41 -27.72 75.39 29.73 96.01 20 3 14 2111.4 -26.60 $6.90

4377.69 5.74 181.92 23.28 62.22 12 32 29 3777.7 1.98 175.26

2422.87 -29.04 53.97 29.58 97.40 21 27 57 1822.7 -27.72 45.42

4141.87 6.91 163.84 22.64 60.85 13 41 42 3541.7 2.97 157.36

2161.96 -32.51 32.75 28.90 101.19 22 49 57 1552.0 -30.63 24.04

3985.14 9.92 150.23 20.81 57.12 14 29 4 3385.1 5.52 143.91

DIFFERENTIAL CORRECTIONS

T08-1.0171 TRA 5.5757 TC3-4.0834 BAU 1.1748

ROE .8807 RRA -.9564 RC3 1.1648 FAU .52081

FDE-8.4757 FRA23.0904 FC-21.7872 BSP 20870

8DE 1.3454 8RA 3.6944 8C3 4.2462 F_P 11292

LAUqCH DATE OCT 4 1964

HELIOCENTRIC C(_iIC

RL 149.63 LAL -.00

RP 220.36 LAP -.96

RC 270.009 GL 7.23

PLAN(TOCENTRIC C_ZC

C3 20.910 VHL 4.573

LNCM AZMTH LNCH TIME

90.00 19 18 49

90.00 11 21 3

100.00 20 48 23

100.00 12 34 lO

110.00 22 14 58

110.00 13 24 4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6097.1 8GR 1961.0 963 3248.2 ST 1899.8 SR 1168.6 SS 3710.1

RRT -.9244 RRF -.9444 RTF .9932 CRT -.8725 CR8 .9275 CST -.9918

SG8 6404.7 R23 .0351 R18 -.9950 LSA 4300.1MSA 499.1SSA 17.8

SG1 8364.5 $82 716.6 THA 163.22 ELI 2173.9 EL2 499.1 ALF 150.04

FLIGHT TIME 346.00 ARRIVAL DATE SEP 15 1965

DISTANCE 792.593 EARTH TO MARS

LOL 10.80 VL 32,503 GAL -7.65 AZL 88.98 HCA 249.73 SMA 184,97 ECC .23148 INC 1.0229 vl 29.7T9

LOP 260.53 VP 22,044 GAp -7.§4 AZP 90.35 TAL 317.25 TAp 206.98 RCA 142.16 APO 227.79 V2 24.924

GAP 8.69 ZAL 148.85 ZAp 76.81ETS 181.47 ZAE 110.10 ETE 175.28 ZAC 91.61ETC 258.85 CLP 76.65

OLA 15.13 RAL 162.79 RAD 6567.8 VEL 11.929 PTH 2.12 VHP 3.097 OPA 18.51 RAp 163.07 ECC 1.3441

L-I TIN( INJ LAT |NJ tONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

2715.33 -27.75 75.67 30.23 95.87 20 4 5 2115.3 -26.65 67.18

4378.74 5.78 181.98 23.72 82.23 12 34 2 3778.7 2.01 175.32

2426.49 -29.08 54.25 30.06 97.25 21 28 $0 1826.5 -27.77 45.69

4142.81 6.95 164.00 23.08 60.85 13 43 13 3542.8 3.01 157.43

2155.S8 -32.$6 33.03 29.40 101.04 22 50 64 1555.6 -30.69 24.30

3986.48 9.97 150.30 21.25 57.13 14 30 31 3386.5 5.57 143.98

ORBIT DETERMINATION ACCURACY

ST 2039.2 SR 1159.4 SS 3675.2

CRT -o8729 CR$ .9259 CST -.9925

LSA 4330.8 MSk 303.6 SSk 17.4

EL1 2291.0 EL2 503.4 ALF 152.14

DIFFEREMTIAL CCRRECTIONS

TOE-1.1073 TRA 3.8280 TC3-4.2664 6AU 1.2341

ROE .8804 RRA -.9129RC3 1.1343 FAU .51074

FOE-8.3627 FRA22.6735 FC-21.1463 8SlP 21867

BOE 1.4146 9RA 3.9534 BC3 4.4146 FSP 11058

MIO-COURS( EXECUTION ACCURACY

SGT 6468.1 $GR 1922.8 SG3 3175.0

RRT -.9220 RRF -.9414 RTF .9939

SGO 6745.9 R28 .0352 R13 -.9954

$4;1 6707.8 $G_ 717.8 THA 164.49

LAUNCH DATE OCT 4 1964 FLIGHT TIME 348.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CON|C

RL 149.63 LAL -.00

RP 220.16 LAP -.98

RC 271.430 GL 7.56

PLANETOCENTRIC CONIC

CS 21.142 VHL 4.598 OLA

LNCH AZMTH LNCH T]ME L-I TIME INJ LAT

90.00 19 19 44 2719.04 -27.78

90.00 11 22 51 4380.33 5.83

tOO.DO 20 49 20 2430.13 -29.11

lOO.O0 12 35 36 4144.47 7.00

110.00 22 15 57 2159.08 -32.80

110.00 13 25 28 3986.29 10.04

DIFFERENTIAL CORRECTIONS

70E-1.1978 TRA 4.0777 TC5-4.4396 BAU 1.2930

ROE .8798 RRA -.8888 RC3 1.1024 FAU .49977

FOE-6.2768 FRA22.2564 FC-20.4649 BSP 23054

9DE 1.4862 8RA 4.1734 BC3 4.5744 FSP 10808

DISTANCE 788.605 EARTH TO MARS

LOL 10.80 VL 32.503 GAL -7.70 AZL 88.95 HCA 250.84 8NA 184.97 ECC .23200 INC 1.0482 vl 29.779

LOP 261.64 VP 22.091 GAp -7.76 AZP 90.34 TAL 317,00 TAp 207.84 RCA 142.06 APO 227.89 V2 24.965

GP 8.55 ZAL 147.07 ZAP 74.98 [TS 181.76 ZAE 108,06 ETE 175,74 ZAC 91.35 ETC 258.96 CLP 74.81

15.16 RAL 163.09 RAO 6567.9 VEL 11.938 PTH 2.12 VMp 3.130 OpA 18.67 RAp 162.31ECC 1.3479

IMJ LONG IHJ RT ASC ]MJ AZMTH IMJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

75.94 30.74 95.73 20 3 3 2119.0 -26.69 67.44

182.07 24.18 62.24 12 35 31 3780.3 2.07 175.41

54.52 30.57 9_7.12 21 29 50 1830.1 -27.82 45.95

164.09 23.54 80.87 13 44 41 3544.5 3.07 157.52

33.29 29.93 100.89 22 51 56 1559.1 -30.76 24.55

150.40 21.70 57.15 14 31 56 3388.3 5.64 144.07

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6827.1SGR 1883.2 983 3096.6 3T 2176.4 SR 1149.5 SS 3637.4

RRT -.9191RRF -.9382 RTF .9945 CRT -.8729 CRS .9244 CST -.9930

SGB 7082.0 R23 .0355 R13 -.9958 LSA 4362.4 MSA 507.9 SSA 16.9

SO1 7045.4 SG2 719.2 THA 165.62 EL1 2408.6 ELI 506.9 ALP 154.01

LAUNCH DATE OCT 4 1964 FLIGHT TIME 350.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CCNIC

RL 149.63 LAL -.00 10.80 VL

RP 219.81 LAp -1.02

RC 272.833 GL 7.50

PLANETOCENTRIC CONIC

C3 21.392 VHL 4.625

LNCH AZMTH LNCH TIN(

90.00 19 20 47

go. DO 11 25 55

100.00 20 50 23

100.00 12 37 0

110.00 22 17 3

110.00 13 26 49

DIFFERENTIAL CORRECTION8

TOE-1.2893 TRA 4.5287 TC3-4.8033 BAU 1.3516

ROE .8791 RRA -.8643 RC3 1.0896 FAU .48807

FOE-8.1650 FRA21.7742 FC-19.7522 BSP 24219

BDE 1.5604 BRA 4.4142 BC3 4.7259 FSP 10541

DISTANCE 800.621 EARTH

LOL 32.503 GAL -7.76 AZL 88.93 HCA 251.96 SMA 184.97 ECC .23258 INC

LOP 262.76 VP 22.137 GAP -7.99 AZP 90.33 TAL 316.73 TAp 208.70 RCA 141.95 APO

GP 8.41 ZAL 147.30 ZAp 73.19 ETS 182.03 ZAE 106.05 ETE 176,17 ZAC 91.09 ETC

OLA 15.18 RAL 183.39 RAD 6567.9 VEL 11.949 PTH 2.13 VHp 3.166 OPA 18.81 RAp 161.59 ECC 1.3521

L-| TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2722.56 -27.80 76.19 31.28 95.61 20 6 10 2122.8 -26.73 67.69

4382.47 5.89 182.19 24.67 62.25 12 36 57 3782.5 2.13 175.53

2433.59 -29.14 54.77 31.11 96.99 21 30 57 1833.6 -27.86 46.20

4146.66 7.08 164.21 24.02 60.88 13 46 6 3546.7 3.14 157.64

2162.45 -32.65 33.54 30.47 100.75 22 53 5 1562.5 -30.82 24.60

3990.57 10.12 150.53 22.17 57.17 14 33 20 3390.6 5.73 144.19

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7180.1 SGR 1842.7 SG3 3014.4 ST 2312.0 SR 1139.1 SS 3596.9

RRT -.9157 RRF -.9348 RTF .994g CflT -.8725 CRS .9228 CST -.9934

$GB 7412.8 R23 .0358 R13 -.9960 LSA 4395.3 NSA 511.8 SSA 16.5

SG1 7377.7 SG2 720.5 THA 166.64 ELI 2526.6 EL2 509.4 ALF 155.69

TO MARS

1.0732 vl 29.779

227.99 V2 25.006

259.07 CLP 73.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE OCT 4 1964

HELIOCENTRIC C(_IIC

RL 149.63 LAL -.00

RP 219.44 LAp -1.05

RC 274.220 GL 7.62

PLANETOCENTRIC CONIC

C3 21.660 VHL 4.654

LNCH AZMTH LNCH TIME

90.00 19 21 58

90.00 11 25 15

100.00 20 51 35

100.00 12 38 19

110.00 22 18 15

110.00 13 28 9

FLIGHT TIME 352.00 ARRIVAL DATE SEP 21 1965

DISTANCE 804.640 EARTH TO NARS

LOL 10.80 VL 32.504 GAL -7.82 AZL 88.90 HCA 253.09 SMA 164.98 ECC .23320 INC 1.0981Vl 29.779

LOP 263.89 VP 22.184 GAP -8.21 AZP 90.32 TAL 316.46 TAp 209.54 RCA 141.84 APO 228.12 V2 25.04?

GP 8.27 ZAL 147.55 ZAp 71.43 ETS 162.29 ZAE 104.07 ETE 176.57 ZAC 90.83 ETC 259.18 CLP 71.22

3.205 DPA 18.93 RAp 160.91ECC 1.3565

PO CST TIN INJ 2 LAT INJ 2 LONG

2125.9 -26.77 67.92
3785.2 2.22 175.68

183_.9 -_7.91 46.43

3549.4 3.23 157.79

1565.7 -30.88 25.03

3593.3 5.83 144.34

OLA 15.19 RAL 163.71 RAO 6567.9 VEL 11.960 PTH 2.13 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2725.87 -27.82 76.43 31.83 95.49 20 7 24

4385.16 5.98 182.35 25.16 62.27 1Z 38 20

2436.89 -29.17 35.01 31.66 96.86 21 32 12

4149.38 7.17 164.36 24.52 60.90 13 47 29

2165.71 -32.69 33.79 31.03 100.61 22 54 21

3993.32 10.22 150.67 22.66 57.20 14 34 42

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.3812 TRA 4.5768 TC3-4.7558 BAU 1.4095 SGT 7523.5 SGR 1801.4 SG3 2928.3 ST 2445.3 SR 1128.3 SS 3554.1

RDE .8783 RRA -.8394 RC3 1.0358 FAU .47557 RRT -.9120 RRF -.9310 RTF .9953 CRT -.8718 CRS .9211CST -.9937

F06-8.0432 FRA21.2902 FC-19.0080 BSP 25566 SGB 7736.2 R23 .0363 R13 -.9963 LSA 4429.3 NSA 515.4 SSA 16.1

80E 1.6368 BRA 4.6551BC3 4.8673 FSP 10262 SGI 7702.4 SG2 721,7 THA 167.57 ELI 2644.1 EL2 511.2 ALF 157.19

LAUNCH DATE OCT 4 1964 FLIGHT TIN( 354.00 ARRIVAL DATE SEP 23 1965

HELIOCENTRIC CCNIC DISTANCE 808.864 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.504 GAL -7.89 AZL 88.88 HCA 254.22 SMA 184.99 ECC .25387 INC 1.1227 VI 29.779

RP 219.07 LAP -1.08 LOP 263.01VP 22.231 GAP -8.43 AZP 90.31 TAL 316.16 TAp 210.36 RCA 141.72 APO 228.25 V2 25.088

RC 273.389 GL 7.74 GP 8.13 ZAL 147.80 ZAP 89.70 ETS 182.53 ZAE 102.12 ETE 176.96 ZAC 90.58 ETC 239.28 CLP 69.49

PLANETOCENTRIC CONIC

C3 21.948 VHL 4.685 OLA 15.18 RAL 164.03 RAD 6367.9 VEL 11.972 PTH 2.13 VHP 3.248 DpA 19.03 RAp 160.26 ECC 1.3612

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 23 17 2728.99 -27.84 76.66 32.39 93.38 20 8 46 2129.0 -26.81 68.15

90.00 11 26 $2 4388.40 6.08 182.53 25.68 62.29 12 39 40 3788.4 2.33 175.86

100.00 20 52 53 2440.02 -29.19 55.24 32.23 96.74 21 33 33 1840.0 -27.95 46.66

100.00 12 $9 36 4152.61 7.27 164.55 25:_3 60.93 13 48 49 3552.6 3.34 157.96

110.00 22 19 $3 2168.84 -32.73 34.02 31.61 100.47 22 55 42 1568.8 -30.94 25.26

110.00 13 29 26 3996.35 10.34 150.85 23.17 37.24 14 36 2 3396.6 5.95 144.51

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.4740 TRA 4.8277 TC3-4.6982 BAU 1.4670 SGT 7657.6 Sr._q 1760.0 SG3 2839.4 ST 2576.3 SR 1117.3 SS 3509.2

ROE .8773 RRA -.6143 RC3 1.0019 FAU .46268 RRT -.9079 RRF -.9271RTF .9956 CRT -.8708 CR$ .9195 CST -.9939

FOE-7.9144 FRA20.7871 FC-18.2508 BSP 26487 _ 8052.3 R23 .0369 R13 -.9964 LSA 4464.4 MSA 518.7 SSA 15.8

BDE 1.7134 BRA 4.8959 BC3 4.9996 FSP 9969 861 8019.7 SG2 722.9 THA 168.41 EL1 2761.0 EL2 512.5 ALF 138.53

LAUNCH OATE OCT 4 1964 FLIGHT TIME 356.00 ARRIVAL OATE SEP 25 1965

HELIOCENTRIC CONIC

RL 149.63 LAL -.00

RP 218.70 LAp -1.11

RE 276.940 GL 7.86

PLANETOC(NTR|C CONIC

C3 22.254 VHL 4.717

LNCH AZMTH LNCH TIME

90.00 19 24 43

90.00 11 27 45

100.00 20 34 19

100.00 12 40 30

110.00 22 20 38

110.00 13 30 40

OISTANCE 812.691 EARTH TO MARS

LOL 10.80 VL 32.503 GAL -7.96 AZL 88.85 HCA 255.35 SWA 185.00 ECC .23460 INC 1.1471 vl 29.779

LOP 266.15 VP 22.277 GAP -8.85 kip 90.29 TAL 315.86 TAp 211.20 RCA 141.60 APO 228.40 V2 25.128

GP 7.96 ZAL 148.07 ZkP 68.02 ET3 182.77 ZAE 100.21ETE 177.32 ZAC 90.34 ETC 259.37 CLP 67.79

OLA 15.17 RAL 164.37 RAO 6567.9 VEL 11.963 PTH 2.14 VHp

L-I TIME XNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE

2731.95 -27.86 76.87 52.98 95.27 20 10 15

4392.19 6.20 182.74 26.22 62.32 12 40 57

2442.98 -29.21 55.46 32.82 96.63 21 35 2

4156.37 7.40 164.76 25.57 60.96 13 50 6

2171.86 -32.76 34.25 32.20 100.34 22 57 10

4000.26 10.48 151.05 23.70 57.28 14 37 21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.3867 TRA 5.0771 TCS-5.0272 BAU 1.5231 $GT 8181.6 8r_q 1718.3 SG3 2748.1

ROE .8763 RflA -.7893 RC3 .9671FAU .44906 RRT -.9034 RRF -.9228 RTF .9958

FOE-7.7762 FRA20.2728 FC-17.4692 BSP 27594 $G,B 8360.1 R23 .0373 R13 -.9966

60E 1.7953 BRA 5.138_ BC3 5.1194 FSP 9675 _61 8328.7 SG2 723.9 THA 169.17

LAUNCH OATE OCT 4 1964 FLIGHT TIN( 358.00

HELIOCENTRIC CONIC D|STANCE 81G.721

RL 149.63 LAL -.OO LOL 10.80 VL 32.506 GAL -8.03 AZL 86.83 HCA 256.48 SNA

RP 216.34 LAp -1.14 LOP 267.28 VP 22.324 GAP -8.86 AZP 90.27 TAL 315.54 TAP

RC 278.273 GL 7.96 GP 7.84 ZAL 148.35 ZAP 66.38 ET6 182.99 ZNE 98.33 ETE

PLANETOCENTRIC CONIC

CS 22.362 VHL 4.732 DLA 15.15 RAL 164.71 MAD 6567.9 ',/EL 11.998 PTH 2.14 VMP

LNCH AZMTH LNCN TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 19 26 17 2734.68 -27.88 77.07 33.58 95.17 20 11 51

90.00 11 28 54 439'6.53 6.34 182.99 26.77 62.34 12 42 11

100.00 20 55 52 2445.76 -29.24 55.66 33.42 96.53 21 36 38

100.00 12 42 O 4160.66 7.54 164.99 26.12 60.99 13 51 21

110.00 22 22 29 2174.77 -32.60 34.47 32.81 100.22 22 58 43

110.00 13 31 53 4004.43 10.63 151.27 24.25 57.32 14 38 37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.6814 TRA 5.3249 TC3-5.1464 BAU 1.5790 SGT 6495.$ SGR 1677.1 SG3 2655.5

ROE .8758 RRA -.7645 RC3 .9328 FAU .43527 RRT -.8985 RRF -.9183 RTF .9960

FOE-7.8364 FRA19.7454 FC-18.8873 BS4P 28659 SG8 8859.8 R23 .0362 R13 -.9987

ODE t.8781BRA 5.3795 BC3 5.2303 FSP 9366 SGI 8629.4 SG2 724.7 THA 169.87

3.293 OPA 19.11 RAp 159.66 ECC 1.3663

PO CST TIN INJ 2 LAT INJ 2 LONG

2131.9 -26.84 68.35

3792.2 2.45 176.07

1843.0 -27.99 46.87

3556.4 3.47 158.17

1571.9 -30.99 25.48

3400.3 6.09 144.70

ORBIT DETERMINATION ACCURACY

ST 2704.6 8R 1105.8 SS 3461.8

CRT -.8696 CRS .9179 CST -.9941

LSA 4499.9 MSA 521.8 SSA 15.4

EL1 2876.5 EL2 513.4 ALF 159.75

ARRIVAL DATE SEp 27 1965

EARTH TO MARS

185.02 ECC .23538 INC 1.1714 vl 29.779

212.02 RCA 141.47 Apo 228.56 V2 25.168

177.66 ZAC 90.11 ETC 259.46 CLp 66.14

3.342 DpA 19.18 RAp 159.10 ECC 1.3716

PO CST TIM INJ 2 LAT INJ 2 LONG

2134.7 -26.87 68.55

3796.5 2.59 176.32

1845.8 -28.02 47.07

3560.7 3.61 158.41

1574.8 -31.04 25.69

3404.4 6.25 144.92

ORBIT DETERMINATION ACCURACY

ST 2831.3 SR 1094.4 SS 3413.4

CRT -.8684 CRS .9163 CST -.9943

LSA 4537.6 MSA 524.3 SSA 15.1

ELI 2991.7 EL2 513.6 ALF 160.86

75



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUHCH OATE OCT 4 1964

HELIOCENTRIC CON|C

RL 149.63 LAL -.OO

RP 217.98 LAP -1.17

RC 279.589 GL 6.06

PLANET(_ENTRIC CC)N|C

C3 22.980 VHL 4.789

LNCH AZMTH LNCH TIME

90.00 19 27 58

go.oo 11 30 0

100.00 20 57 $2

100.00 12 43 8

110.O0 22'24 6

110.00 13 33 3

FLIGHT TIME 360.00 ARRIVAL DATE SEP 29 1965

LOL 10.80 VL 32.507 GAL

L_ 268.42 VP 22.371 GAP

GF 7.69 ZAL 148.65 2AP

DISTANCE 820.754 EARTH TO MARS

-8.11AZL 88.80 HCA 257.62 SMA 185.03 ECC .23622 INC 1.1955 Vl 29.779

-9.08 AZP 90.28 TAL 315.20 TAP 212.82 RCA 141.33 APO 228.74 V2 25.208

64.78 ETS 183.21 ZAE 96.49 ETE 177.98 ZAC 89.89 ETC 259.54 CLP 64.53

DLA 15.12 RAL 165.06 RAO 6567.9 VEL 12.013 pTH 2.14 VHF 3.394 OpA 19.22 RAp 158.58 [CC 1.5774

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2737.25 -27.89 77.26 34.20 95.08 20 13 36 2137.2 -26.90 68.73

4401.41 6.49 183.26 27.34 62.38 12 43 21 3801.4 2.74 176.59

2448.43 -2_.26 55.86 34.05 96.43 21 38 20 1848.4 -28.06 47.26

4165.46 7.70 165.26 26.69 61.03 13 52 33 3565.5 3.78 158.67

2177.58 -32.83 34.68 33.44 100.09 23 0 23 1577;6 -31.09 25.89

4009.08 10.80 151.53 24.81 57.37 14 39 52 3409.1 6.43 145.17

DIFFERENTIAL CCIRRECX|ONS

TOE-1.7559 TRA 5.5729 TC5-5.2541 BAU 1.6341

ROE .8750 RRA -.7399 RC3 .8995 FAU .42117

F06-7.4895 FRAI�.2118 FC-15.9014 BSP 29699

8DE 1.9618 BRA 5.6218 BC3 $.3304 FSP 9055

LAU_ICH OATE OCT 4 1964

HELIOCENTRIC CONIC

RL 149.68 LAL -.00

RP 217.62 LAP -1.20

RC 280.887 GL 8.16

PLANETOCENTRIC CONIC

CS 23.301 VHL 4.827

LNCH AZMTH LMCH T|ME

90.00 19 29 47

90.00 11 31 2

100.00 20 59 19

100.00 12 44 12

110.00 22 25 49

110.00 18 34 11

ORBIT DETERMINATION ACCURACY

ST 2954.7 SR 1082.8 SS 3362.9

CRT -.8669 CRS .9147 CST -.9944

LSA 4575.4 MSA 526.8 SSA 14.8

ELI 3104.7 EL2 513.7 ALF 161.86

MID-COURSE EXECUTION ACCURACY

8GT 8800.1 SGR 1636.3 $63 2561.9

RRT -.8933 RRF -.9135 RTF .9961

8951.0 R23 .0391 R13 -.9967

SGt 8921.5 SG2 723.4 THA 170.51

FLIGHT TIME 362.00 ARRIVAL OATE OCT 1 1965

OISTANCE 824.78_

LOL 10.90 VL 32.308 GAL -8.19 AZL 88.79 HCA 258.76 SI4A 185.06 ECC .23711 INC 1.2194

LOP 269.56 VP 22.417 GAP -9.29 AZP 90.24 TAL 314.86 TAP 213.62 RCA 141.18 kPO 228.9_

GP 7.55 ZAL 148.95 ZAP 63.21 ETS 183.41 ZAE 94.69 ETE 178.28 ZAC 89.67 ETC 259.61

OLA 13.08 RAL 165.41 RAD 8567.9 VI[L 12.028 PTH 2.15 VHP 3.448 DpA 19.25 RAP 158.11

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM IKJ 2 LAT

2739.64 -27.91 77.43 34.84 95.00 20 15 27 2139.6 -26.92

4406.84 6.66 183.57 27.93 62.42 12 44 29 3806.8 2.92

2450.92 -29.27 56.04 34.69 96.33 21 40 10 1850.9 -28.09

4170.76 7.87 165.56 27.28 61.07 13 53 43 3370.8 3.96

2180.28 -32.87 34.89 34,09 99.96 23 2 9 1580.3 -31.14

4014.19 10.99 151.80 23.40 $7.43 14 41 5 3414.2 6.62

MIO-COURSE EXECUTION ACCURACY

8GT 9094.3 _ 1596.1 863 2467.8

RRT -.8878 RRF -.9085 RTF .9962

S(,8 9233,3 R23 .0399 R13 -.9968

SGI 9204.6 SG2 725.8 THA 171.09

DIFFERENTIAL CORRECTIONS

70E-1.8518 TRA 5.8211 TC3-5.3497 BAU 1.6881

ROE .8743 RRA -.7159 RE3 .8845 FAU .40882

FOE-7.3SSS FRAI6.6751 FC-15.1151 BSP 30715

BDE 2.0476 BRA 5.8849 BC3 5.4191 FSP 8744

EARTH TO MARS

Vt 29.779

V2 25.248

CLP 62.96

ECC 1.3885

INJ 2 LONG

68.90

178.89

47.44

158.97

26.09

145.44

ORBIT OETERMINATZON ACCURACY

ST 3076.1 SR 1071.1 SS 3311.0

CRT -.8654 CR8 .9131 CST -.9945

LSA 4614.4 MSA 528.8 SSA 14.6

ELI 3216.5 EL2 $13.3 ALF 162.78

LAUNCH DATE OCT 4 1964 FLIGHT TIME 364.00

HELIOCENTRIC CO_IC OISTANCE 826.627

RL 149.68 LAL -.00 LOt. 10.80 VL 32.510 GAL -8.28 AZL 88.76 HCA 259.91

RP 217.27 LAP -1.22 LOP 270.71VP 22,464 GAP -9.50 kip 90.22 TAL 314.49

RC 262.167 GL 8.25 GP 7.41 ZAL 149.28 ZAp 61.69 ETS 183.60 ZAE 92.93

PLANETOCENTRIC CONIC

C5 25.695 VHL 4.868 OLA 15.02 RAL 165.78 RAO 6568.0 VEL 12.045 PTH 2.15

LNCH AZMTH LNCH TIME L-I TIME INJ, LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 19 31 43 2741.87 o27.g2 77,59 55.50 94.92

90.00 11 32 1 4412.80 6.85 183.91 28.54 62.46

100.00 21 I 13 2453.28 -29.29 56.21 35.35 96.24

100.00 12 45 13 4176.62 6.07 165.89 27.88 61.12

110.00 22 27 40 2182.89 -32.90 35.07 34.75 99.86

110.00 13 55 17 4019.78 11.20 152.11 26.00 57.49

ARRIVAL DATE OCT 3 1965

EARTH TO MARS

SMA 185.08 ECC .25806 INC 1.2435 vt 29.779

TAp 214.40 RCA 141,02 APO 229.14 V2 25.287

ETE 178.57 ZAC 89.47 ETC 259.67 CLP 61.43

VHP 3.506 OPA 19.26 RAp 157.69 ECC 1.3900

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 17 25 2141.9 -26.95 69.06

12 45 34 3812.8 3.11 177.25

21 42 6 1853.3 -28.12 47.61

15 54 49 3576.6 4.15 159.29

23 4 5 1582.9 -31.19 26.27

14 42 17 3419.8 6.83 145.74

DIFFERENTIAL CCRRECTIONS

TOE-1.9479 TRA 6.0694 TC3-5.4332 BAU 1.7411

ROE .8787 RRA -.6922 RC3 .8308 FAU .39231

FOE-7.1837 FRAI8.1369 FC-14.3337 8SP 31715

BOE 2.1849 BRA 6.1087 BC3 5.4963 FSP 8435

LAUNCH DATE OCT 4 1964

HELIOCENTRIC C._IC

MID-COURSE EXECUTION ACCURACY

SOT 9378.0 SGR 1556.8 SG3 2373.7

RRT °.8820 RRF -.9032 RTF .9963

SG8 9506.3 R23 .0407 RI3 -.9968

SGt 9478.8 SG2 725.9 THA 171.62

ORBIT DETERMINATION ACCURACY

ST 3194.7 SR 1059.4 SS 3257.6

CRT -.8638 CRS .9115 CST -.9945

LSA 4653.9 MSA 530.5 SSA 14.3

EL1 3326.5 EL2 512.6 ALF 163.62

FLIGHT TIM( 366.00 ARRIVAL DATE OCT 5 1965

DISTANCE 832.866 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.511 GAL -8.37 AZL 86.73 HCA 261.06 SMA 165.11 ECC .23906 INC 1.2670 vt 29.779

RP 216.91 LAp -1.25 LOP 271.88 VP 22.510 GAP -9.71 AZP 90.20 TAt. 314.12 TAp 215.19 RCA 140.85 APO 229.36 V2 25.327

RC 283.431GL 8.33 GP 7.27 ZAL 149.59 ZAP 80.22 ETS 183.78 ZNE 91.21 (TE 178.84 ZAC 89.27 ETC 259.73 CLP 59.95

PLANETOCENTRIC CONIC

C3 24.118 VHL 4.911 OLA 14.96 RAL 166,15 RAD 8568.0 V(L 12.062 PTH 2.16 VHP 3,567 OpA 19.26 RAP 157.31 ECC 1.3968

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 19 33 47 2743.93 -27.93 77.74 36.17 94.84 20 19 31 2143.9 -26.97 69.21

90.00 11 32 56 4419.30 7.06 184.28 29.16 62.51 12 46 36 3819.3 3.32 177.59

100.00 21 3 13 2455.49 -29.31 58.38 36.02 98.16 21 44 9 1855.5 -28.15 47.76

100.00 12 46 11 4182.98 8.27 166.24 28.51 81.17 13 53 54 3583.0 4.37 159.64

110.00 22 29 32 2185.40 -32.93 35.27 33.43 99.76 23 5 58 1585.4 -31.25 26.46

110.00 13 36 21 4025.83 11.42 152.44 26.82 57.56 14 43 27 3425.8 7.06 146.06

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.0450 TRA 6.3184 1C3-5.5053 8AU 1.7933 8GT 9831.9 8r,d_ 1518.4 863 2280.1 ST 3310.7 SR 1047.7 SS 3205.2

ROE .8733 RRA -.6692 RC3 .7978 FAU .37776 RRT -.8758 RRF -.8977 RTF .9963 CRT -.8621 CRS .9100 CST -.9946

FOE-7.0267 FflAI7.5992 FC-13.5625 BSP 32692 SGB 9770.6 R23 .0417 R13 -.9968 LSA 4694.2 MSA 532.0 SSA 14.1

B0( 2.2237 8RA 6.3538 BC3 5,5628 FSP 8127 861 9743.6 862 725.9 THA 172.11 ELI 3434.6 EL2 511.8 ALF 164.38
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JPL TM 3_1OO EARTH--MARS TRAJECTORIES (VOL. 1. 19648

LAUNCH DATE OCT 4 1964

HELIOCEMTR|C E(_IIC

RL 149.63 LAL -.00

RP 216.57 LAP -1.26

RC 284.679 GL 8.41

PLANETOCENTR|C CON|C

C$ 24.33T VHL 4.953

LNCM AZNTH LNCH TINI[

90.00 19 35 37

$0.00 11 33 48

100.00 21 5 21

100.O0 12 47 6

110.00 22 31 33

FLIGHT TIN( 368.00 ARRlVAL DATE OCT 7 1965

DISTANCE 836.906 EARTH TO MARS

LOL 10.80 VL 32.513 GAL -8.47 AZL 88,71HCA 262.21 SMA 185.14 (CC .24013 INC 1.2907 Vl 29.779

LOP 273.01 VP 22,558 GAP -9.92 AZP 90.18 TAL 313.72 TAp 215.94 RCA 140.68 APO 229.59 v2 25.365

GP 7.13 ZAL 149.92 ZAF 58.78 ET$ 183.95 ZAE 89.53 ET( 179.09 ZAC 89.08 (TC 259.78 Cbp 56.51

OLA 14.89RAL 166.53 RAD 6588.0 ¥EL lZ.080 PTH 2.16 VHP 3.630 DpA 18.24 RAp 156.97 ECC 1.4041

L-| TIME |NJ LAT INJ LONG _J_RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2743.83 -27.84 77.88 36.86 94.77 20 21 43 2145.8 -26.99 69.35

4428.34 7.28 184.67 29.81 62.56 12 47 34 3828.3 3.54 177.98

2457.57 -29.32 36.53 36.72 96.08 21 46 18 1837.6 -28.17 47.91

4189.84 8.30 166,$3 29.15 61.23 13 56 36 3589.8 4.60 160.02

2187.63 -32.95 35.48 36.13 99.63 23 8 1 1587.8 -31.27 26.64

110.OO 13 37 23 4052.35 11.85 152.79 27.28 57.64 14 44 35 3432.3 7.30 146.40

DIFFERENTIAL r_RRECTION8 MID-(OURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.1438 TRA 6.5679 TC3-5.5681BAU 1.8446 $GT 9915.8 SGR 1481.1 SG3 2187.3 ST 3424.6 SR 1038.2 SS 3148.0

ROE .OT$2 RRA -.8489RC3 .7684 FAU .38321 RRT -.N94 RRF -.8920 RTF .9964 CRT -.8605 CRS .9086 CST -.9946

FOE-6.8690 FRA17.0638 FC-12.8048 BSP 33633 S6610025.6 R23 .0426 R13 -.9968 LSA 4735.8 MSA 532.9 SSA 13.9

EliDE 2.3148 BMA 6.3997 6C3 5.6185 FSP 7820 SGI 9999,3 $GZ 725.7 THA 172.56 EL1 3541.3 EL2 510.5 ALF 165.09

LAUNCH DATE OCT 4 1964 FLI6HT TIME 370.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC C_N1C DISTANCE 840.947 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.515 GAL -8.56 AZL 88.69 HCA 283.37 SMA 185.17 ECC .24125 INC 1.3144 vl 29.779

RP 216.22 LAP -1.31 LOft 274.17 VP 22.802 GAp -10.13 AZP 90.15 TAL 313.32 TAp 216.69 RCA 140.50 APO 229.84 V2 25.404

RC 295.R10 _ 8.48 GP 6.R9 ZAL 150.27 ZAP 57.38 ET8 184.11ZAE 87.88 (TE 179.33 ZAC 88.91ETC 259.82 CLP 57.11

PLAIkI[TOCENTRIC CONIC

C3 RS.027 VHL 5.003 DLA 14.81 RAL 1ii.92 RAD 8808.0 M[_ 19.100 PTH 2.17 VHp 3.697 DPA 19.20 RAP 158.68 ECC 1.4119

INCH AZNTH LNCH TIME L-I T|ME |NJ OAT |NJ LONG |NJ RT AS(: INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

90.00 18 SO 13 2747.81 -97.95 78.01 37.57 94.71 20 24 2 214?.6 -27.01 89.47

90.00 11 34 37 4433.90 7.59 |23.I0 30.47 82.82 12 48 30 3833.9 3.79 178.41

100.O0 21 ? 35 2439.55 -29.34 39.87 3T.43 96.01 21 48 34 1859.5 -28.20 48.05

100.00 12 47 58 4197.22 8.74 |87.04 29.21 81.30 13 5755 3597.2 4.84 160.42

110.00 92 33 40 2190.18 -32.98 38.14 38.83 99.55 23 10 10 1590.2 -31.31 26.81

110.00 |$ 90 I_ 40_.92 11,R| $53.17 97.22 57.72 14 4S 42 3439.3 7.56 146.77

DIFFERENTIAL ¢ClIRECT|GN$ N|D-COUilIM[ EXECUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE-Z.R4L_S TRA 8.8191 TC3-3.t188 BAt/ 1.8N8 NTIOIII,i 8DR 1445.0 SG3 2095.7 ST 3535.5 SR 1024.7 88 3091.2

RIDE .878R imA -.$935 RC$ ,?339 FAU ,34874 RRT -.8882 RRF -.8880 RTi r .9944 CRT -.8588 CRS .9071 CST -.9946

FOE-8.TOT2 PllA18.3358 FC-|8.0858 |RP 34S86 8CMIOIT|,9 R23 ,0433 R18 -.9988 LSA 4TT?.S MSA 533.7 SSA 13.7

BIDE 2.4080 INtA 8,8476 6C3 5,865) FgP 75|0 603|_,4i,) 6_ T2S.S THA 170.98 ELI 3645,7 EL2 509.2 ALF 163.74

LAUNCH DATE OCT 4 1964 FLIGHT T|M( 372.00 ARRIVAL DATE OCT 11 1965

HELI()CEMTRIC CONIC DISTANCE 844.989 EARTH TO MARS

RL 149.63 LAL -.00 LOL 10.80 VL 32.517 6AL -8.67 AZL 88.66 HCA 264.53 6MA 185,21 ECC .24244 |NC 1.3380 Vl 29.779

RP 215.88 LAP -1.33 LOP 275.33 VP 22.648 GAP -10.34 kip 90.13 TAL 312.90 TAP 217.43 RCA 140.30 APO 230.11 v2 25,442

RC 287.127 GL 6.54 GP 6.66 ZAL 150.62 ZAP 56.03 [TS 184.27 ZAE 86.27 (TE 179.55 ZAC 88.74 ETC 259.85 CLP 55.75

PLANETOCENTRIC CONIC

C3 25.525 VHL 5.052 OLA 14.72 RAL 167.32 RAD 8568.0 V[L 12.120 PTH 2.17 VHP 5.766 DPA 19.15 RAp 156.43 ECC 1.4201

LNCH AZMTH LNCH T|M( L-I TIME INJ LAT

g0.o0 19 40 39 2749.24 -27.96

90.00 11 35 22 4441.99 7.77

100.00 21 9 SS 2461.37 -29.35

100.00 12 48 47 4205.09 9.00

110.00 22 35 51 2192.46 -33.01

110.00 13 39 20 4046.77 12.18

O|FFERENTIAL CORRECTIONS

T0(-2.3438 TRA 7.0715 TC3-3.6537 BAU 1.9441

ROE .8735 RflA -.6043 RC3 .7032 FAU .33435

FOE-6.5475 FRA16.0080 FC-11.3403 03P 33482

BO( 2.5013 BRA 7.0973 0C_ 5.6973 FSP 7220

LAUNCH DATE OCT 4 1964

HELIOCENTRIC CONIC

RL 149.63 LAL -.00

RP 215.54 LAp -1.36

RC 288.329 GL 8.61

PLAN(TOCENTRIC CONIC

C3 26,032 VHL 5,104

LNCH AZ14TH LNCH T|N(

90.00 19 43 10

90.00 11 38 3

100.00 21 12 21

100.00 12 49 33

110.OO 22 38 9

110.00 13 40 15

DIFFERENTIAL C(:RRECTION8

TOE-2.4485 TRA 7.3283 TC3-3.6819 OAU 1.9926

RDE .874_ RRA -.3843 RC3 .8733 FAU .32020

F0[-8.3872 FRA15.4899 FC-10.8403 BSP 38340

BO( 2.5980 BRA 7.3498 8C3 5.7216 FSP 6928

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

78.13 38.30 94.65 20 26 28 2149.2 -27.03 69.59

185.58 31.16 62.66 12 49 24 3842.0 4.05 178.86

56.81 38.16 95.94 21 50 56 1861.4 -28.22 48.19

167.49 30.49 61.37 13 58 52 3605.1 5.11 160.86

35.81 37.58 99.45 23 12 24 1592.5 -31.35 26.98

153.58 28.60 57.81 14 46 47 3446.8 7.84 147.17

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T10414.1 8GR 1410.2 SG3 2005.4 ST 3644.3 SR 1013.4 $S 3034.2

RRT -.8559 RRF -.8799 RTF .9963 CRT -.8571 CRS .9058 CST -.9946

8G810509.1 R23 .0445 R13 -.9967 LSA 4819.8 MSA 534.1 SSA 13.6

$6110484.1 $62 724.4 THA 173.36 ELI 3748.6 EL2 507.5 ALF 166.54

FLIGHT TIME 374.00 ARRIVAL DATE OCT 13 1965

DISTANCE 849.031

LOL 10.80 VL 32.519 GAL -8.78 AZL 86.64 HCA

LOP 276.50 VP 22.894 GAP -I0.55 A_ 90.10 TAL

GP 6.73 ZAL 150.99 ZAP 54.71 ET8 184.41 ZAE

265.70 SNA 185.24 ECC .24369 INC

312.46 TAp 218.16 RCA 140.10 APO

84.70 ETE 179.77 ZAC 88.59 ETC

EARTH TO MARS

1.3615 V1 29.779

230.39 VZ 25.480

259.88 CLP 54.43

OLA 14.82 RAL 167.72 RAO 6568.t V[L 12.142 PTH 2.18 VHp 3.838 DpA 19.09 RAp 156.23 ECC 1.4287

L-I TIM( |NJ LAT |NJ LONG INJ RT A$C |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2750.73 -27.97 78.24 38.05 94.60 20 29 1 2150.7 -27.04 69.69

4450.60 8.04 186.05 31,86 62.76 12 50 14 3850.6 4.32 179.34

2483.09 -29.38 56.93 38.90 95.87 21 53 25 1863.1 -28.24 48.31

4215.47 9.27 167.88 31.20 61.45 13 59 47 3613.5 5.39 161.32

2194.67 -33.03 35.88 38.33 99.35 23 14 43 1594.7 -31.39 27.14

4054.86 12.47 154.01 28.29 57.91 14_47 50 3454.7 8.14 147.59

ORBIT DETERMINATION ACCURACY

ST 3751.5 SR 1002.4 SS 2976.5

CRT -.8556 CRS .9048 CST -.9946

LSA 4863.4 MSA 534.1SSA 13.4

EL1 3850.0 EL2 505.6 ALF 166.89

MID-CoURSE EXECUTION ACCURACY

SG710849.8 SGR 1378.T 963 1917.0

RRT -,8488 RRF -,8737 RTF .9963

S68t0738.5 R23 .0456 R13 -.gg66

SG$10T14ol SG2 723.4 THA 173.71

T7



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 4 1964 FLIGHT TIME 376.00
ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CON|C DISTANCE 853.072 EARTH TO MARS

RL 149.63 LAL -.OO LOL 10.80 VL 32.522 GAL -8.89 AZL 98.61HCA 266.87 SMA 185.28 ECC .24501 INC !.3852 91 29.779

RP 215.21 LAP -1.36 LOP 277.67 VP 22.739 GAP -10.76 AZP 90.08 TAL 312.01 TAp 218.87 RCA 139.89 APO 230.68 V2 25.5t7

RC 289.316 GL 8.66 GP 6.60 ZAL 151.37 ZAp 33.43 ETS 184.55 ZAE 83.17 ETE 179.97 ZAC 88.44 ETC 269.90 CLP 53.15

PLANETOCENTRIC CONIC

C3 26.609 VHL 5.158 DLA 14.51

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT

90.00 19 45 47 2752.10 -27.98

90.00 11 36 42 4459.73 8.32

100.00 21 14 54 2464.72 -29.37

100.00 12 30 17 4222.35 9.56

110.00 22 40 32 2196.81 -33.03

110.00 13 41 9 4063.02 12.77

DIFFERENTIAL CORRECTIONS

TDE-2.3300 TRA 7.5838 TC3-3.6990 8AU 2.0403

ROE .8750 RRA -.5654 RC3 .6447 FAU .30616

FOE-6.2262 FRA14.9803 FC3-9.9607 BSP 37201

BOE 2.6959 BRA 7.6049 BC3 5.7353 FSP 8642

LAUNCH DATE OCT 4 1964

RAL _68.13 RAD 6568.1VEL 12.165 PTH 2.18 VHp 3.913 DpA 19.01 RAP 156.07 ECC 1.4379

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

78.34 39.81 94.55 20 31 40 2152.1 -27.05 69.79

186.57 32.58 62.84 12 51 2 3839.7 4.61 179.86

57.05 39.67 95.81 21 55 59 1864.7 -28.26 48.43

168.46 31.91 61.54 14 0 39 3622.3 5.69 161.82

36.14 39.10 99.26 23 17 8 1596.8 -31.42 27.29

134.47 30.01 58.02 14 48 52 3463.0 8.45 148.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86710876.4 SGR 1344.5 SG3 1830.4 ST 3855.7 9R 991.4 SS 2918.0

RRT -.8416 RRF -.8673 RTF .9962 CRT -.8339 CRS .9034 CST -.9946

S6810959.2 R23 .0466 R13 -.9966 LSA 4907.0 MSA 533.9 SSA 13.3

86110935.4 SG2 722.2 THA 174.03 EL1 3949.1EL2 503.7 ALF 167.41

FLIGHT TIME 378.00

DISTANCE 857.112

ARRIVAL DATE OCT 17 1965

EARTH TO MARS

INC 1.4087 V1 29.779

APO 230.99 V2 25.554

ETC 259.91 CLP 51.91

HELIOCENTRIC CC_iIC

RL 149.63 LAL -.00 LOt. 10.80 VL 32.524 GAL -9.01 AZL 88.39 HCA 268.04 SMA 185.33 ECC .24640

RP 214.88 LAP -1.41 LOP 278.84 VP 22.784 GAP -10.97 AZP 90.03 TAL 311.54 TAp 219.58 RCA 139.66

RC 290.691 GL 8.71 GP 6.47 ZAL 131.73 ZAP 52.19 ETS 184.68 2AE 81.67 ETE 180.16 ZAC 88.31

PLAN£TOCENTRIC CONIC

C3 27.200 VHL 5.213 OLA 14_39 RAL 168.55 RAD 6368.1VEL 12.189 PTH 2.19 VHp 3.990 DpA 18.92 RAp 153.95 ECC 1.4476

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 48 31 2753.35 -27.99 78.43 40.59 94.50 20 34 25 2153.4 -27.07 69.88

90.00 11 37 18 4469.37 8.62 187.12 33.31 62.92 12 51 47 3869.4 4.92 180.40

100.00 21 17 33 2468.24 -29.38 57.17 40.45 95.75 21 58 39 1866.2 -Z8.28 48.54

100.00 12 50 57 4231.71 9.86 168.99 32.65 61.64 14 1 29 3631.7 6.00 162.33

110.00 22 43 0 2198.90 -33.08 36.30 39.88 99.17 23 19 38 1598.9 -31.46 27.45

110.00 13 42 0 4071.83 13.08 154.96 30.75 58.13 14 49 52 3471.8 B.7B 148.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

706-2.6361TRA 7.8432 TC3-3.7076 BAU 2.0876 SGT11094.5 8GR 1313.9 SG3 1746.0 ST 3958.3 3R 980.8 SS 2859.6

ROE .8783 RRA -.5472 RC3 .6171FAU .29251 RRT -.8343 RRF -.8609 RTF .9961 CRT -.8525 CRS .9024 CST -.9945

F0(-6.0883 FRA14.4782 FC3-9.3103 BSP 38032 96911172.0 R23 .0478 R13 -.9965 LSA 4932.0 MSA 533.4 SSA 13.2

8DE 2.7969 8RA 7.8622 8C3 5.7409 FSP 6361 96111148.8 $62 720.8 THA 174.33 ELI 4047.0 EL2 501.4 ALF 167.88

LAUNCH DATE OCT 4 1964 FLIGHT TIME 380.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC

RL 149.63 LAL -,00

RP 214.56 LAP -1.43

RC 291.851 GL 8.73

PLANETOCENTRIC CONIC

C3 27.824 VHL 5.275

LNCH AZMTH LNCH TIRE

90.00 19 5t 21

90.00 11 37 _0

100.00 21 20 17

100.00 12 51 35

110.00 22 45 33

110.00 13 42 49

DISTANCE 861.151 EARTH TO MARS

LOL 10.80 VL 32.527 GAL -9.13 AZL 88.57 HCA 269.21SMA 185.37 ECC .24785 INC 1.4323 vl 29.779

LOP 280.02 VP 22.829 GAP -11.18 AZP 90.02 TAL 511.06 TAp 220.27 RCA 139.43 APO 231.32 V2 25,590

GP 6.35 ZAL 152.15 ZAP 50.99 E T._ 184.80 ZAE 80.21ETE 180.54 ZAC 88,18 ETC 259.91 CLP 50.71

DLA 14.26 RAL 168.97 RAD 6568.1VEL 12.215 PTH 2.19 VHP 4.071DpA 18.81 RAp 155.88 ECC 1.4579

L-! TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2754.51 -27.99 78.51 41.39 94.46 20 37 16 2154.5 -27.08 59.96

4479.52 8.93 187.70 34.07 63,02 12 52 50 3879.5 5.24 180.97

2467.68 -29.39 57.27 41.25 95.69 22 1 25 1867.7 -28.29 48.64

4241.57 10.18 169.55 33.41 61.74 14 2 17 3641.6 6.33 162.89

2200.94 -33.10 36.45 40.69 99.08 23 22 13 1600.9 -31.49 27.60

4081.08 13.42 155.47 31.50 58.26 14 50 50 3481.1 9.12 149.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.TSS6 TRA 8.1054 TC3-5.7070 8AU 2.1342 86T11303.9 8GR 1284.6 SG3 1663.7 ST 4058.4 SR 970.3 SS 28D0.5

ROE .8779 RRA -.5298 RC3 .3906 FAU .27913 RRT -.8269 RRF -.8545 RTF .9960 CRT -.8511CRS .9015 CST -.9945

FOE-5.9104 FRAIS.9838 FC3-8.6850 8SP 38840 86911378.7 R23 ,0489 _13 -.9963 LSA 4997.0 MSA 532.6 SSA 13.1

BDE 2.8997 BRA 8.1227 8C3 3.7374 FgP 6084 86111333.9 $62 719.2 THA 174.61 EL1 4142.8 EL2 499.0 ALF 168.33

LAUNCH DATE OCT 4 1964

HELIOCENTRIC OON IC

RL 149.63 LAL -.OO LOt. 10.80 9L 32.530 GAL

FLIGHT TIME 382.00 ARRIVAL DATE OCT 21 1965

DISTANCE 885.187 EARTH TO MARS

-9.26 A ZL 88.54 HCA 270.39 SMA 185.42 ECC .24938 INC 1.4561 vl 29.779

RP 214.24 LAp

RC 292.996 GL

PLANETOCENTRIC CCNIC

C3 28.484 VHL 5.337 DLA 14.12

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 54 17 2755.56 -28.00

90.00 11 38 20 4490.16 9.26

100.00 21 25 8 2469.04 -29.40

100.00 12 52 10 4251.89 10.51

110.00 22 48 11 2202.93 -33.12

110.00 13 43 37 4090.79 13.76

DIFFERENTIAL CORRECTIONS

T0(-2.8740 TRA 8.3707 TC3-3.6976 BAU 2.1803

ROE .8800 RRA -.5133 RC3 .3631 FAU .26607

FOE-3.1553 FMAIS.4989 FC3-8.0868 88P 39620

BDE 3.0037 BRA 8.3864 BC3 3.7258 FSP 5814

-1.46 LOP 281.20 VP 22.873 GAP -11.39 AZP 89.99 TAL 310.36 TAp 220.95 RCA 139.18 Apo 231.66 V2 25.626

8.79 GF 6.23 ZAL 152.56 ZAP 49.83 ET8 164.91 zAE 78.78 ETE 180.51 ZAC 88.06 ETC 259.91 CLP 49.54

RAL 169.40 RAD 6568.1VEL 12.242 PTH 2.20 VHP 4.154 DPA 18.69 RAp 155.85 ECC 1.4688

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.59 42.21 94.42 20 40 13 2155.6 -27.09 70.04

188.31 34.85 63.12 12 53 10 3890.2 5.58 181.57

57.37 42.06 95.64 22 4 17 1869.0 -28.31 48.74

170.14 34.19 61.86 14 3 2 3651.9 6.67 163.46

36.61 41.51 98.99 23 24 54 1602.9 -31.52 27.74

156.01 32.28 58.40 14 51 48 3490.8 9.48 149.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T11505.3 8GR 1256.7 863 1583.7 ST 4157.1 8R 960.1 SS 2741.2

RRT -.8195 RRF -.8481RTF .9959 CRT -.8499 CRS .9008 CSX -.9944

SG911573.8 R23 .0501 R13 -.9962 LSA 5043.3 NSA 531.4 SSA 13.0

86111551.5 8G2 717.3 THA 174.87 ELI 4237.5 EL2 496.4 ALF 168.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 4 1964 FLIGHT TIME 384.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC O| STANCE 869.220 EARTH TO MARS

RL 149.83 LAL -.00 LOt. 10.80 VL 32.533 GAL -9.39 AZL 99.52 HCA 271.58 SNA 185.47 ECC .29098 INC 1.4798 vl 29.779

RP 213.93 LAP -1.48 LOP 282.38 VP 22.917 GAP -11.60 AZP 89.96 TAL 310.04 TAp 221.62 RCA 138.92 Apo 232.02 v2 25.662

RC 294.131GL 8.83 GP 6,11 ZAL 152,97 ZAP 46.70 ET9 185.02 ZAE 77.39 ETE 180.67 ZAC 87.96 ETC 259.90 CLP 48.41

PLANETOCENTRIC CON|C

C3 29.182 VHL 5.402 DLA 13.98 RAL 169.83 RAD 6568.2 VEL 12.270 PTH 2.21VHP 4.240 DPA 18.57 RAp 155.85 ECC 1.4803

LNCH AZMTN LNCN TIME L-] TIME |NJ LAT ]NJ L(_IG INJ RT ASC INJ AZ14TH INJ TIME PO CST T|M INJ 2 LAT INJ Z LONG

90.00 19 97 19 2758.52 -29.00 78.66 43.04 94.39 20 43 16 2156.5 -27.10 70.11

90.00 11 38 48 4501.30 9.60 188.95 35.65 83.23 12 53 48 3901.3 5.94 182.19

100.00 21 26 3 2470.33 -29.41 57.47 42.90 95.59 22 7 14 1870.3 -28.33 48.83

100.00 12 52 43 4262.73 10.86 170.75 34.99 61.98 14 3 46 3662.7 7.03 164.06

110.00 22 50 53 2204.89 -33.14 36.75 42.34 96.90 23 27 38 1604.9 -31.56 27.89

110.00 15 44 22 4100.93 14.12 136.57 33.08 58.54 14 52 43 3500.9 9.86 150.07

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

TOE-2.9871 TRA 8.6396 TC3-3.6807 BAu 2.2283 SGT11899.4 SGR 1230.Z SG3 1506.1 ST 4254.0 SR 950.2 SS 2681.9

ROE .8824 flRA -.4976 tiC3 .5406 FAu .25336 RRT -.8122 RflF -.8417 RTF .9958 CRT -.8487 CRS .9002 CST -.9943

FOE-5.8022 FR413.0233 FC3-7.5182 BSP 40378 Sf_11793.9 R23 .0514 R13 -.9961 LSA 5090.3 MSA 529.9 SSA 13.0

60E $.1147 8RA 8.6539 BC3 5.7064 FSP 5532 S8111742.! SG2 715.t THA 175.10 ELI 4330.6 EL2 493.6 ALF 169.12

LAUNCH DATE OCT 4 1964 FLIGHT TINS 386.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTANCE 873.250 EARTH TO MARS

RL 149.63 LAL -.00 L(=L 10.80 VL $2.§$8 GAL -9.33 AZI. 89.50 HCA 272.79 SMA 185.52 ECC .25266 INC 1.5037 Vl 29.779

RP 213.62 LAP -1.50 LOP 283.57 VP 22.961 GAp -11.81 AZF 89.93 TAL 309.31 TAp 222.27 RCA 138.85 APO 232.40 V2 25.697

RC 295.251 GL 8.88 rip 5.99 ZAL 153.39 ZAP 47.61 ET3 185.13 ZAE 76.03 ETE 180.82 ZAC 87.86 ETC 259.88 CLP 47.32

PLAN[T_ENTR|C CON|C

C3 29.920 VHL S.470 DLA 13.82 RAL 170.28 RAD 6588.E VI[L 12.300 PTH 2.22 VHP 4.329 DPA 18.42 RAp 155.90 ECC 1.4924

LNCH AZ14TH LNCH TINE L-| T|NE INJ LAT lHJ LQNG IHJ RT ASC INJ AZ14TH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 0 27 2737.40 -28.01 78.72 43.89 94.38 20 46 24 2157.4 -27.11 70.17

90.00 11 39 10 4312.93 9.98 189.62 36.47 63.36 12 54 23 3912.9 6.30 182.85

100.00 21Z9 5 2471.55 -29.42 57.56 43.75 95.35 22 10 16 1871.6 -28.34 48.92

100.00 12 93 13 4274.02 11.22 171.40 35.81 62.11 14 4 27 3674.0 7.40 164.69

110.00 22 53 41 2208.82 -33.16 36.90 43.20 98.82 23 30 28 1606.8 -31.59 28.03

110.00 i3 45 6 4111.32 14.50 157.16 33.90 58.70 14 53 38 351|.5 10.25 150.64

DIFFERENTIAL C_RRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.1028 TRA 8.9124 TC3-5.6555 BAU 2.2717 SGT11895.6 SGIt 1205.1 SG3 1430.9 ST 4349.0 SR 940.6 Ss 2622.4

flOE .8833 RRA -.4838 RC3 .5175 FAU .24100 RflT -.B048 RRF -.8355 RTF .9956 CRT -.8477 CRS .8998 CST -.9942

F08-9.4513 FRA12.9570 FC3-8.9734 8SP 41105 S8811948.5 R23 .0327 R13 -.9959 LSA 5137.8 MSA 528,2 8SA 12.9

BIDE 3.2264 8RA 8.9253 BC3 5.6792 F54e 5293 SG|1|825.2 982 712.8 THA 175.32 EL| 4422.5 EL2 490.6 ALF 169.48

LAUNCH DATE OCT 4 1964 FLIGHT T|N( 388.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CON|C O|$TANCE 877.276

RL 149.63 LAL -,OD LOt. 10.80 VL 32.539 GAL -9.66 AZL 88.47 HCA 273.95

RP 213.31 LAp -1.52 LOP 284.78 VP 23.004 GAP -12.02 AZP 89.89 TAL 308.96

RC 296.$56 GL 8.88 GP 5.88 ZAL 153.63 ZAp 46.55 ETS |85.22 ZAE 74.70

PLANETOCENTRIC CON|C

C3 30.701VHL 5.5410LA 13.86 RAL 170.72 RAD 6568.2 VEL 12.332 PTH 2.22

LNCH AZMTH LNCH T|ME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 20 3 40 2758.21 -28.01 78.78 44.76 94.33

90.00 11 $9 31 4525.05 10.33 190.32 37.30 63.49

100.00 21 32 11 2472.72 -29.43 57.64 44.62 95.50

100.00 12 53 41 4285.78 11.59 172.07 38.64 62.25

110.00 22 56 33 2206.72 -33.18 37.05 44.07 98.74

110.00 13 45 48 4122,54 14.89 157.78 34.73 58,87

EARTH TO MARS

SMA 185.58 ECC .25443 INC 1.5277 vl 29.779

TAp 222.91RCA 138.36 APO 232.79 V2 25.731

ETE 180.97 ZAC 87.77 ETC 259.66 CLP 46.26

VHp 4.420 DpA 18.27 RAP 155.98 ECC 1.5053

INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

20 49 38 2158.2 -27.12 70.23

12 54 56 3925.0 6.69 183.54

22 13 24 1872.7 -28.35 49.00

|4 5 7 3685.8 7.79 165.35

23 33 22 1608.7 -31.62 28.17

14 54 31 3522.5 10.65 151.23

DIFFERENTIAL CORRECTION8 MID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-$.2205 TRA 9.1901 TC3-5.8224 BAU 2.3166 SGT12094.6 SGR 1181.1 883 |358.0 ST 4442.2 SR 931.1 SS 2562.4

ROE .8885 RflA -.4698 RC3 .4952 FAU .22994 RRT -.7976 RRF -.8294 RTF .9954 CRT -.8468 CRS .8995 CST -.9941

F08-5.3010 FRA12.1008 FC3-6.4559 BSP 41819 S8812122.2 R23 .0541 R13 -.9957 LSA 5185.4 MSA 526.3 SSA 12.8

80E 3.3408 8RA 9.2021 8C3 5.6442 FSP 5045 8811210|.4 882 710.3 THA 175.52 EL1 4512.4 EL2 487.5 ALF 169.81

LAUNCH DATE 4)CT 4 1964 FLIGHT TIM( 390.00

HELIOCENTR|C CONIC DISTANCE 681.297

RL 149.63 LAL -.00 LOL 10.80 VL 32.542 GAL -9.83 AZL 68.43 I'_A 275.15

RP 213.01 LAp -1.55 LOP 285.95 VP 23.048 GAP -12.23 AZP

RC 297.448 GL 8.90 GP 5.78 ZAL 154.27 ZAp 45.52 ET3

PLAN[TOCENTRIC C(Xq|C

C3 31.527 VHL 5.615 OLA 13.49 RAL 171.18 RAO 6568.3 VEL

LNCH AZ14TH LNCN TIME L-I TIN( |NJ LAT ZNJ LONG INJ

90.00 20 6 56 2758.96 -28.02 78.83

90.00 11 39 50 4337.64 10.71 191.05

100.00 21 35 22 2473.83 -29.44 57.72

100.00 12 54 6 4298.00 tl.98 172.77

110.00 22 59 SO 2210.61 -33.20 37.18

110.00 13 48 28 4133.99 15.29 158.42

OIFFERENTIAL CCRRECT|ON8

T08-3.3424 TRA 9.4716 TCS-5.5844 8AU 2.3822

ROE .8923 RRA -.4568 RC3 .4742 FAU .21737

FOE-5.1550 FR411.8528 FC3-5.9890 8SP 42479

808 3.4594 6RA 9.4826 BC3 5.6045 FSP 4799

ARRIVAL DATE OCT 29 1965

EARTH TO MARS

$44A 185.63 ECC .25627 INC 1.5518 Vl 29.779

89.89 TAL 308.39 TAp 223.54 RCA 138.06 APO 233.21 V2 25.765

183.32 ZN[ 73.41 ETE 181.11 ZkC 87.69 ETC 259.83 CLP 45.23

12.365 PTH 2.23 VHP 4.515 DPA 18.11 RAp 156.10 ECC 1.5188

RT ASC |NJ AZMTH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

45.65 94.30 20 52 57 2159.0 -27.12 70.28

38.16 63.63 12 55 28 3937.6 7.08 184.25

45.51 95.48 22 16 36 1873.8 -28.37 49.08

37.30 82.41 14 § 44 3698.0 8.19 166.03

44.96 98.65 23 36 20 1610.6 -31.65 28.31

35.59 59.05 14 55 22 3534.0 11.07 151.85

NIO-COUR_ME EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT1223T.2 SGR 1158.8 883 1287.7 ST 4534.2 SR 922.0 SS 2502.8

RRT -.7906 RRF -.8235 RTF .9952 CRT -.8482 CRS .8994 CST -.9940

SC_12_91.8 R23 .0558 RI3 -.9955 LSA 5234.3 MSA 524.0 SSA 12.7

S611227|.5 $82 707.5 THA 175.70 EL1 4601.6 EL2 484.1 ALF 170.13
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JPL TM $$-I00 EARTH--MARS TRAJE(_TORIES (VOL. !. 1964)

LAU44CH DATE OCT 4 1964

HELIOCENTRIC CC_IC

RL 148.63 LAL -.00 LOL

RP 211,72 LAff -1,57 LOP 287.15 VP 23.089 GAP -12.45 AZP 8g.83 TAL 307.81 TAp 224.15 RCA 137.75 APO 235.64 V2 25.798

RC 296.528 GL 8.91 Gp 5.87 ZAL $54.72 ZAp 44.5Z ETS 185.40 Zk( 72.14 ETE 181.24 ZAC 87.02 ETC 259.80 CLP 44.24

PLANETOCENTR I C CONIC

CS 32.400 VHL S.SgZ OLA 13.51 RAt. 175.83 RAD 6588.3 VEL 1").400 PTH 2.24 VHP 4.612 DPA 17.94 RAP 156.26 ECC 1.5332

LMCH AZNTH t,NCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM IHJ TIME PO CST TIM INJ Z LAT 1NJ Z LONG

90,,00 20 10 21 2759.65 -26.02 78.66 46.55 84.28 20 56 21 2159.7 -27.15 70";33

90.GO I1 40 6 4550.?0 11.10 $91.81 5R.04 63.78 12 55 57 5950.7 7.49 184.99

100.00 21 58 59 2474.95 -29.44 57.60 46.41 95.42 22 19 54 1874.g -28.58 49.16

100.00 12 54 50 4510.67 12.58 173.50 36.56 62.57 14 6 20 3710.7 8.61 166.74

110.00 23 2 51 2252.49 -53.22 37.33 45.87 98.57 23 39 23 1612.5 -31.68 28.45

140.00 lS 47 ? 4145.86 $5.70 159.09 36.48 59.24 14 56 15 3545.9 11.51 152.50

FLIGHT TIM( 392.00 ARRIVAL DATE OCT 31 1965

DISTANCE 865.311 EARTH TO MARS

10.60 VL 36.546 GAL -8.99 AZL 88.42 HCA 276.34 SMA 185.69 ECC .25820 INC 1.$761 vl 29.779

DIFFERENTIAL C_RRECTIONs

TOE-3.4678 TRA 9.7584 TC3-5.5392 6AU 2.4074

ROE .8965 RRA -.4450 RC3 .4540 FAD .20610

F0(-5.0107 FRAIl.IS42 FC3-5.5069 8SP 43125

BOE 3.5818 BRA 9.7665 BC3 5.5577 FSP 4561

MID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G712402.9 _ 1137.2 SG3 $219.7 ST 4624.9 SR g13.0 SS 2445.0

RRT -.7638 flRF -.8179 RTF .9950 CRT -.6457 CRS .8995 CST -.9938

$G612455.0 R23 .0572 R13 -.9953 LSA 5283.9 MSA 521.5 SSA 12.7

S0112435.0 8G2 704.5 THA 175.88 EL1 4689.6 EL2 480.6 ALF 170.42

LAUNCH DATE OCT 4 1964 FLIGHT TIN( 394.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC OISTANC( 889.319

ML 149.63 LAb -.00 LOL 10.80 VL 32.550 GAb -10.15 AZL 88.40 HCA

RP 212.43 LAP -1.59 LOP 288.35 VP 23.130 GAP -12.67 AZ1P 89.79 TAL

MC L_9.992 GL 8.82 GP 5.57 zAL 155.18 ZAp 43.56 ET8 185.49 zAE

PLANETOCEN'IllC CONIC

C3 33.$24 VHL 5.775 DLA 13,12 RAL 172.10 RAO 6568.3 YEL $2.438 PTH

LNCH AZMTH LNCH TIM( L-I TIN( |NJ LAT INJ lONG INJ RT ASC

90.00 20 13 50 2760.30 -28.02 78.93 47.47

90.00 11 4020 4564.22 11.55 $92.59 39.94

100.00 21 42 0 2475.95 -29.45 57.88 47.33

100.00 1R 54 51 4323.80 $2.79 174.26 39.28

110.OO 23 5 36 2214.38 -33.24 37.46 46,79

110.00 13 47 44 4158.16 16.13 159.79 37.38

DIFFERENTIAL C-4]RRECTIONS

TO(-3.5971 TMA10.0495 TC3-5.4888 BAU 2.4534

RDE .8012 RRA -.4540 RC3 .43§0 FAU .$9527

F0(-4.8684 FRA$0.7637 FC3-5.0730 BSAP 43714

, BOE 5.7083 8MA10.0569 BC3 5.5070 F8P 4327

EARTH TO MARS

277.54 SMA $85.75 ECC .26022 INC 1.6005 vl 29.779

307.21 TAp 224.75 RCA $37.42 Apo 234.09 V2 25.851

70.90 ETE $81.37 ZAC 87.$6 (TC 259.75 CLp 45.27

2.25 VHP 4.753 DPA 17.76 RAP 156.45 ECC 1.5484

INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

94.25 20 59 50 2160.3 -27.14 70.38

63.95 $2 56 24 3964.2 7.92 185.76

85.38 22 23 16 $876.0 -28.59 49.24

62.75 $4 6 54 3725.8 9.04 167.48

98.49 23 42 30 1614.4 -31.71 28.58

59.45 14 57 2 3558.2 11.96 155.17

ORBIT DETERMINATION ACCURACY

ST 4714.2 8R 904.4 SS 2383.2

CRT -.6453 CR8 .8998 CST -.9937

LSA 5334.0 MSA 518.7 SSA 1Z.G

EL1 4776.4 EL2 476.8 ALF 170.69

MID-COURSE EXECUTION ACCURACY

$GT12582.5 8GR 1117.1 SG3 1154.2

RRT -.7772 RRF -.6126 RTF .9948

SrdD12612.$ R23 .0586 R$3 -.9950

SG$12592.5 SG2 705.3 THA 176.05

LAUNCH DATE OCT 4 1964 FLIGHT TIME 596.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 893.559

RL 149.63 LAL -.00 LOL 10.60 VL 32.553 GAL -10.52 AZL 68.37 HCA

RP 212.15 LAp -1.61 LOP 289.55 VP 23.172 GAP -12.88 AZP 89.75 TAL

RC 300.645 GL 8.92 GP 5.47 ZAL 155.64 ZAP 42.63 (TS 185.57 ZA[

PLANETOCENTRIC CONIC

C3 54.501 VHL 5.657 OLA 12.93 RAL 172.57 RAD 6568.4 VEL 12.477 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 17 25 2760.81 -26.03

90.00 11 40 51 4578.20 15.95

100.0D 21 45 26 2476.97 -29.46

100.00 12 55 8 4337.37 $5.25

110.00 25 8 45 2216.23 -33.26

110.00 13 48 19 4170.88 16.57

DIFFERENTIAL r._RRECTION9

TDE-3.7303 TRAIO.3469 TC3-5.4342 BAU 2.4993

ROE .9064 RRA -.4243 RC3 .4168 FAU .18476

F06-4.7501FRAlO.3620 FC3-4.6638 ESAP 44289

BO( 3.8348 BflAtO.3556 8C3 5.4502 FSP 4100

EARTH TO MARS

278,74 SMA 185.82 ECC .26234 INC 1.6252 VJ 29.779

306.59 TAp 225.34 RCA 157.07AP0 254.56 V2 25.863

69.70 ETE 181.49 ZAC 87.51 ETC 259.71 CLP 42.54

2.26 VHP 4.816 OPA 17.56 RAp 156.67 ECC 1.5645

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

78.98 48.45 94.23 21 3 24 2160.9 -27.14 70.42

$93.41 40.86 04.13 $2 56 4g 3978.2 8.35 186.56

57.96 48.27 95.54 22 26 45 1877.0 -26.40 48.51

175.05 40.21 62.94 14 7 27 3757.4 9.48 168.25

37.62 47.73 98.40 23 4542 $616.2 -51.74 28.72

160.51 38.30 59.67 14 57 50 3570.9 12.42 153.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCuRACy

SGT12735.9 $GR 1098.1 $03 1091.0 ST 4802.2 SR 896.0 $S 2323.3

RRT -.7709 RRF -.8076 RTF .9945 CRT -.8452 CRS .9003 CST -.9935

S6812763.2 R23 .0606 R13 -.9947 LSA 5584.8 MSA 515.6 8SA 12.5

SG112744.1 _2 697.6 THA 176.18 ELI 4862.1 EL2 475.0 ALF 170.95

LAUNCH DATE OCT 4 1804 FLIGHT TIN( 396.00

HELIOCENTRIC r._NIC DISTANCE 897.315

RL 149.63 LAL -.DO LGL 10.80 VL 32.557 GAL -$0.50 AZL 88.35 _ 279.95 S_,IA

RP 211.87 LAp ol.63 LOP 280.76 VIP 23.212 GAP -$3.$$ AZP 89.71 TAL 305.96 TAp

RC 301.087 GL 8.92-r_p 5.38 2AL 156.11 ZAP 41.72 (T$ 185.64 ZAE 68.52 ETE

PLANETOCENTRIC CONIC

C3 35.338 VHL 5.844 OLA 12.73 RAL $?3.04 RAO 6568.4 VEL 12.518 PTH 2.27 VHP

LNCH AZ14TH LNCM TIM( L-I TIME |NJ LAT |NJ L(_IG |NJ RT A$C |NJ AZNTH INJ TIME

90.DO 20 t$ 1 2751.49 -28.03 TD.0Z 49.36 94.21 21 T 3

$0.00 11 40 40 4552.65 $2.35 $94.25 41.60 64.32 12 57 12

100.00 21 48 58 2477.97 -29.46 58.03 49.23 95.30 22 30 $4

100.00 12 55 26 4351.36 $3.64 $75.86 41.15 63.14 14 7 58

110.00 23 11 59 2210.11 -33.27 37.76 48.69 98.32 23 48 57

110.00 13 48 53 4384.00 $7.02 151.27 39.23 59.90 14 58 37

DIFFERENTIAL C(_flECTION$ MID-COURSE EXECUTION ACCURACY

TOE-S.8683 TNAID.6500 TC3-5.3756 BAU Z. 5465 _T12864.5 SGR 1080.2 SG3 1030.2

ROE .9121RRA -.4151RC3 .3967 FAU .17473 RRT °.7630 RRF -.8031RTF .9942

F06-4.5339 FRA 9.9493 FC3-4.2309 BSP 44796 SGB12909.8 R23 .0023 R13 -.9944

BOE 3.$?49 8RA10.6531BC3 5.3904 FSP 3876 S0112891.1 SG2 894.2 THA 176.31

ARRIVAL OATE NOV 6 19G5

EARTH TO MARS

185.88ECC .26455 INC t.6500 Vl 25.779

225.91 Rrt,A 136.71 APO 235.05 V2 25.895

$81.60 ZAC 87.47 ETC 259.66 CLP 41.44

4.923 DPA 17.36 RAP 156.93 ECC 1.5815

PO CST TIM INJ 2 LAT |NJ 2 LONG

2561.5 -27,15 70.40

3992.6 8.80 187.58

1878.0 -28.42 49.38

3751.4 g.g3 169.04

1658.1 -51.77 28.86

3584.0 12.89 154.59

ORBIT 0ETERNINATION ACCURACY

ST 4889.7 8R 887.8 SS ZR63.7

CRT -.8453 CRS .g011 CST -.9934

LSA 5436.8 MSA 512.5 8SA 12.4

EL1 4947.S EL2 406.8 ALF 171.19

8O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 5 1984

HELIOCENTRIC ¢(_41C

RL 149.59 LAL -.DO

RP 239.98 LAP .70

RC 168.85T GL -15.65

PLAN(TOC[NTRIC CONIC

C3 3E.613 VHL 5.711

LNCH AZMTH LNCH TIME

90.00 21 37 39

90.00 7 56 28

100.00 82 33 47

100.00 9 23 2

110.00 O O 36

110.00 10 38 38

FLIGHT TIME 24"0.00

DISTANCE 590.233

LOt. 11.79 VL 33.112 ;AL -9.00 AZL 92.70 HCA 195.13 SMA

LOP 208.90 VP 20.689 GAP 9.86 AZP 87.39 TAL 317.11 TAP

GP 14.96 2AL 145.08 ZAP 151.18 (TS 150.35 ZAE 159.52 ETE

OLA -6.74 RAL 155.78 MAD 6568.3 VEL 12.409 PTH 2.24 VHP

L-i TIME INJ LA7 INJ LONG TNJ RT ASC INJ AZNTH INJ TIN(

2124.25 -17.28 35.84 23.72 112.79 22 13 3

5189.41 25.99 232.51 27.84 78.32 9 24 57

1872.22 -18.47 18.77 23.18 113.93 23 26 59

4918.87 27.25 212.14 27.53 77.21 10 44 58

1681.58 -21.85 .89 21.57 117.13 0 28 37

4880.07 30.66 193.18 26.53 74.08 11 56 38

DIFFERENTIAL C._RRECTIONS

TOE 1.8858 TRA-4.3OOl TC3 1.0774 9AU .5477

ROE .8321 RflA-1.2443 RC8 .6457 FAU °15453

FDE-3.8493 FRA 7.1139 FC3-4.1021 BlIP 17743

BOE 2.0910 liRA 4.4785 BC3 1.2581FSP 2514

LAUNCH DATE OCT 5 19464

N(LIOCENTRIC ¢O4|C

RL 149.38 bAt. -.00

RIP 839.58 LAP .Re

RC 171.174 _. --14.39

PLAN(TOCENIW|C¢_84IC

C$ 81.488 VHL 9.911

LNCH AZl4TH iNCH TIME

90.00 21 99 1

90.00 9 9 19

tOO.DO tt 47 49

lOO.OO 9 88 7

110.00 R8 50 5

110.00 10 47 18

DIFFERENTIAL CCRRECTION8

TOE 1.8450 TRA-4.2429 TC3 1.1178 8AU .544R

ROE .ROR9 RMA-1.1998 RC$ .6499 FAU .18019

FDE-3.9929 FRA 7.4058 FC3-4.4074 BIND 17827

BOE Z.0129 BRA 4.4081 9C3 |.89R9 F6P _865

NID-COURSE EXECUTION ACCURACY

$GT 4895.5 SCA 1879.6 SG5 805.8

RflT .9886 RRF -.9925 RTF -.98_7

SeAS 5175.S R25 -.2198 RI3 -.9878

$81 5159.5 _J_ 408.4 THA 16.47

FLIGHT TIME 848.00

DISTANCE 593.788

11.79 VL 33.092 GAL -l.19 AZt. 98.44 HCA 198.0¥ SMA

LOP 807.84 Vff 80.995 GAP 9.41 AZP 87°65 TA4. 517.29 TAp

14.15 2AL 145.34 ZAP 150.80 ET8 151.88 ZAE 1G0.20 ETE

OLA -5.49 RAL lie.04 RAD 9548.5 VEL 18.514 PTH t.t5 VHp

b-I TIN( |NJ bAT INJ L_NG INJ RT ARC INJ A_4TH INJ TIN[

2155.43 -18.09 37.77 23,68 112.18 88 4 56

5140.5£ R5.18 IL_.11 26.98 76.75 9 34 52

1901.38 -19.1T 19.57 25.10 115.31 23 19 28

49H.$1 R9.50 109.80 26.59 75.63 10 54 17

1709.27 -tl.40 1.20 81.54 118.52 24 18 32

4887.88 29.03 190.18 25.51 72.47 12 4 35

MIO-COuRI[ EXECUTION ACCURACY

SGT 4905.868R 1645.7 SG3 848.3

RRT .IN955 RRF -.9911 flTF -.9518

M,B 5174.5 RI3 -.1110 R13 -.9685

IVel S158.8 _ 405.5 THA 18.07

ARRIVAL DATE JUN 2 1945

EARTH 70 MARS

195.74 (CC .28054 INC 2.7003 Vl 29.786

152.24 RCA 140.82 APO 250.85 V2 22.697

45.78 ZAC ID2.38 ETC 255.87 CLP 154.88

8.088 DpA 13.83 RAP 186.42 ECC 1.5367

PO CST TIM INJ 2 LAT INJ 2 LONG

1524.3 -14.04 28.69

4589.4 24.11 224.34

1272.2 -15.08 9.62

4316.7 25.21 203.93

1081.6 -17.84 353.63

4080.1 28.17 184.87

ORBIT DETElfl4INA'TION ACCURACY

8T 2297.5 H 918.4 58 2227.4

CRT .9840 CR8 .9941CST .9974

LSA 3324.2 MSA 171.0 88A 20.2

ELI 2468.9 EL2 151.9 ALF 21.51

ARRIVAL DATE JUN 4 1965

EARTH TO MARS

195.16 [CC .27771 INC 2.4441 vl 29.788

155.36 RCA 140.96 APO 249.38 V2 22.928

46.03 ZAC 101.95 ETC 255.88 CLP 154.19

5.926 OpA 13.28 RAP 188.43 ECC 1.5182

PO C$T TIN INJ 2 LAT INJ 2 LONG

1555.4 -14.93 30.52

4540.5 23.19 221.05

1301.4 -15.95 11.35

4269.8 24.26 200.78

1106.3 -18.86 355.07

4037.7 27.14 182.00

ORBIT DETERMINATION ACCURACY

ST 2293.1 SR 098.9 SS 2237.3

CRT .9831 CRS .9928 CST .9979

LSA 3338.7 MSA 168.7 88A 22.2

EL1 2458.2 EL2 155.6 ALF 21.19

LAUHCH DATE OCT 5 1964

HELIOCENTRIC CONIC

RL 149.58 LAL -.DO

RP 239.26 LAP .65

RC 173.485 ;L -13.22

PLAN[TOCENTMIC CONIC

C3 30.468 VHL 5.52D

LHCH AZNTH LHCH TIME

gO.DO 21 21 8

90.OO 8 18 53

100.00 22 40 27

100.00 9 42 15

110.00 23 44 4

110.00 10 55 8

FLIGHT liNE 244.00 ARRIVAL DATE JUN 6 1965

DISTANCE 597.245 EARTH TO MARS

LQL 11.79 VL 33.053 GAL -8.79 AZL 92.21HCA 197.01 SMA 194.61ECC .27498 INC 2.2145 vl 29.768

LOP 208.79 VP 20.674 GAP 8.96 AZP 87.88 TAL 317.46 TAp 154.48 RCA 141.09 _PO 248.12 V2 22.959

GP 13.70 ZAL |45.54 ZAP 150.38 ETS 153.31 ZkE 160.86 ETE 46.52 ZAC 101.56 (TC 255.88 CLP 153.48

DLA -4.31RAL 156.27 MAD 6568.2 VEL 12.322 PTH 2.22 VHP 5.790 DpA 12.78 RAp 188.45 ECC 1.5014

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT tNJ 2 LONG

2183.65 -18.81 39.53 25.52 111.57 21 57 32 1583.7 -15.71 32.22

5095.79 24.53 226.04 26.09 75.39 9 43 49 4495.8 22.28 218.09

1927.78 -19.97 20.82 25.02 112.72 23 12 35 1327.8 -16.72 12.93

4828.89 25.74 205.90 25.73 74.25 11 2 42 4226.9 23.33 197_93

1728.67 -25.08 3.59 21.51 115.95 24 12 52 1128.7 o19.40 356.39

4598.77 29.00 187.44 24.59 71.05 12 11 47 3998.8 26.14 179.42

DIFFERENTIAL CCRRECTION8

TDE 1.8125 TRA-4.1799 TC3 1.1625 BAU .5440

ROE .7801 RRA-I.1519 tiC3 .6573 FAU .18685

FDE-3.7534 FRA 7.6940 FC3-4.7553 B8P 17779

ODE 1.9733 ORA 4.3358 8C3 1.3354 F6P 2804

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 4911.1SGR 1618.7 SG3 892.3 ST 2290.2 SR 886.4 SS 2291.3

flRT .9651RRF -.9902 RTF -.9639 CRT .9823 CRS .9909 CST .9984

5171.0 R25 -.2044 R13 -.9693 LSA 3354.6 HSA 163.6 SSA 24.0

$81 5155.2 SG2 403.7 THA 17.76 EL1 2450.8 ELI 155.3 ALF 20.90

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 246.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CCNIC DISTANCE 800.778 EARTH TO HARS

RL 149.58 LAL -.OO LOL 11.79 VL 33.025 GAL -8.69 AZL 91.01HCA 197.96 SNA 194.08 ECC .27235 INC 2.0079 Vl 29.?88

RP 238.95 LAp .62 LOP 209.74 VP 20.884 GAP 8.51 AZP 68.09 TAL 517.64 TAp 155.60 RCA 141.22 APO 246.94 V2 22.'991

RC 173.790 CoL -12.15 GP 15.30 ZAt. 145.65 2AP 149.89 ET$ 154.62 ZN[ 161.52 ETE 47.24 ZAC 101.22 (TC 255.89 CLF 152.74

PLAN_TOCENTRIC CONIC

C3 29.542 VHL 5.435 DLA -3.24 RAL 158.47 RAD 6568.1 VEL 12.285 PTH 2.21VHp 5.659 DpA 12.32 RAp 188.46 ECC 1.4862

INJ I.DNG IMJ RT ASC INJ AZNTH |NJ T[HE PO CST TIN INJ 2 LAT INJ Z LONG

41.15 25.45 111.00 21 50 43 1609.4 -16.41 33.79

223.24 25.54 74.17 9 51 58 4454.6 21.39 215.39

21.73 22.95 118.16 25 8 15 .L551.9 -17.41 14.39

203.20 24.98 75.03 11 10 22 4187.3 22.42 195.34

4.87 21.48 115.40 24 7 38 1149.1 -20.06 357.60

184._HD Z$.75 69.79 12 18 20 3962.8 25.17 177.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4911.8 SGR 1598.9 SG3 937.6 ST 2283.0 SR 876.5 SS 2325.0

RRT .9642 RRF -.9890 RTF -.9848 CRT .9813 CRS .9892 CST .9968

_k_ $194.9 R23 -.1974 R13 -.9700 LSA 3370.3 MSA 162.6 SSA 25.?

SG1 5149.1S¢,R 405.8 THA 17.52 EL1 2440.3 EL2 157.9 ALF 20.?3

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 21 13 53 2209.40 -19.44

90.00 8 27 43 5034.58 25.78

100.00 22 33 43 1951.89 -20.80

100.00 9 SO 34 4787.31 24.98

110.00 23 38 29 1745.12 -23.88

110.00 11 2 |7 4582.84 28.18

OIFFERENTIAL C_RMECTION$

TOE 1.7798 TRA-4.1190 TC3 1.2008 BAU .5421

ROE .?607 RRA-1,1145 RC3 .6848 FAU .17301

F0(-3.8150 FRA T.9825 FC3-3.0701B3P 17799

BO[ 1.9329 BRA 4.2671BC3 t.3728 FSP 2957

Ol



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE 0C7 S 1864 FLIGHT TIM( 248.00 ARRIVAL DATE JUN 10 1965

HELI_ENTRIC CONIC DISTANCE 804.328 EARTH TO MARS

RL 146.56 LAL -.DO LOL 11.79 VL 32.898 GAL -8.59 AZL 91.82 HCA 198.91 SNA 193.58 trCC .26981 |NC 1.6210 vl 29.766

RP 238.66 LAP .58 LOft 210.88 VP 20.857 GAP 8.07 AZP 88.28 TAL 317.81 TAp 156.72 RCA 141.35 APO 24§.81 V2 23.026

RC 1T6.089 GL -11.16 GP 12.95 ZAL 146.78 ZAP 149.35 ETS 155.85 ZJU[ 162.17 ET[ 48.22 ZAC 100.92 ETC 255.89 CLP 151.98

PLAN[TOCENTRi C CONIC

C5 98.698 VHL 5.557 DLA -E.25 RAL 159.84 RAD 6568.2 VlrL 12.250 PTH 2.20 VHP 5.532 DpA 11.92 RAP 188.48 ECC 1.4722

LNCfl AZNTH LNCH TII_ L-I TIME |NJ LAT ]NJ LONG lNJ RT ASC IN/ AZNTH |NJ TIME

90.00 21 T 10 2236.05 -20.01 42.85 23.$4 110,46 21 44 23

90.00 8 35 48 5011.31 23.06 220.68 24.65 73.09 g 59 28

100.00 22 97 27 1974.08 -21.16 23.14 22.87 111.92 23 O 21

100.00 8 54 13 4750.56 24.23 200.73 24.25 71.93 11 17 23

110.00 23 33 18 1787.91 -24_.23 8.08 21.44 114.89 24 2 46

110.00 11 8 51 4529.44 27.37 182.70 23.00 88.88 12 24 21

DIFFERENTIAL C(_RECTiONS MID-COURSE Ev;CUTION ACCURACY

TOE 1.7872 TRA-4.0418 TC3 1.2584 BAU .5480 _T 4904.1 _ 1580.9 SG3 984.8

ROE .7496 RRA-I.080| RCS .6783 FAU .|8012 RflT .9t44 RRF -.9878 RTF -.9666

FDE-3.89E6 FRA 8,9862 FC5-5.4547 BSP 17443 _ 5154.5 R25 -.2885 R13 -.9714

ROE 1.90t)2 BRA 4.1836 9CS 1.4286 FSP S091 861 5159.0 _ 399.2 THA 17.37

LAUNCH OAT( OCT 5 19e4 FLIGHT TIN[ 250.00

HELIOCENTRIC CCN|C DISTANCE 807.8R7

RL 149.56 LAL -.00 LOL 11.T9 VL 32.972 GAL -8.4R

RP 2SO.St LAP .56 LOP 211.64 V1P Z0.853 GAP T.Q4

RC 180.573 GL -10.24 G4P 12.64 Z/d. 146.84 ZAP 148.78

PLAN[7OCENTRIC CONIC

C3 97.912 VHL 5.283 OLA -1.32 RAt. 156.79 RAID 8568.1

PO CST TIN INJ 2 LAT ZNJ 2 LONG

1633.1 -|7.05 35.23

4416.3 20.52 212.92

1374.0 -18,05 15.73

4150.6 21.53 192.97

1187.9 -20.67 356.73

3929.4 24.25 174.94

ORBIT DETERMINATION ACCURACY

ST 2284.5 SR 870.9 SS 2365.5

CRT .9811 CRS .9874 CST .9992

LSA 3396.7 NSA 159.1 SSA 27,3

EL1 2439.8 ELI 157.8 ALF 20.60

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

AZl. 91.65 HCA 199.86 SMA 193.10 ECC .26758 1NC 1.6509 vl 29.788

AZF 88,45 TAL 317.97 TAP 157,84 RCA 141.47 APO 244.73 V2 25.056

ETS 156.99 ZNE 162.81 ETE 49.45 ZAC 100.65 ETC 25S.90 CLP 151.19

tfl[L $2.2t9 PTH 2.20 VHp 5.410 DPA 11.57 RAP 188.49 ECC 1.4594

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ _ INJ RT ASC INJ A]_4TH INJ TIME

90.00 21 0 58 2254.94 -20.53 44.08 23,28 109.94 21 38 28

90.00 8 43 19 4980.65 22.33 218.32 24.02 72.12 10 6 20

100.00 22 21 37 1994.53 -21.87 24,45 21_.80 111.11 22 54 51

100.00 10 5 18 4718.30 23.48 IR8,46 23,80 70.95 11 23 52

110.00 28 28 27 1785.31 -R4.72 T,IT 21.41 1t4.40 23 58 12

110.00 11 14 55 4498.29 26.58 180.82 ZL31 67.87 12 29 54

DIFFERENTIAL C._NRECTI(_48 MID-COURSE (X[CUTIOR ACCURACY

TOE 1.7177 11qA-3.8827 TC3 1.2659 BAU .5438 SGT 4897,1 _ 1568.5 863 1033.4

ROE .7329 RRA-l.0524 RC$ .6857 FAU .18888 RRT ,9931 RRF -.RBss RTF -.9871

FOE-S.9928 FflA 8.6027 FCS-S,TRGO BSP 17548 SG8 5142.2 R23 -.1811 R13 -.9718

BOE 1.8676 RRA 4.1194 BC3 1.4573 FSP 3261 _k_l 5128.3 $62 403.4 THA t?.25

PO CST TIM INJ 2 LAT INJ 2 LONG

1654.9 -17.62 36.58

4380.7 19.68 210.65

1394.5 -18.60 16.99

4116.3 20.67 160.79

1185.3 -21.Z2 3S9.76

3898.3 23.32 172.98

sO,BIT DETERMINATION ACCURACY

2289.8 SIR 865.8 SS 2598.7

CRT .9798 CRS .9854 CST .9994

LSA 3410.0 MSA 162,3 SSA 28.4

EL1 2423.9 EL2 162,0 ALF 20.59

LAUNCH OkTE OCT 5 1964 FLIGHT TIME 252.00

HELI¢CENTRIC C011C

RL 149.$6 LAL -.DO LOL 11.79 VL 32.947

RP 237.98 LAP .53 LOP 212.60 VP 20,651

RC 182.651GL -9.39 GP 12.36 ZAL 145.87

PLANETCK:ENTRIC CONIC

C3 27.190 VHL 5.214 OLA -,45 RAL 156,93

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

go.o0 20 54 59 2275.31 -20.99

90.00 8 SO 17 4947.25 21.62

100.00 22 16 7 2013.60 -22.13

100.00 10 11 50 4684.19 22.Z_

110.00 23 23 53 1801.48 -25.17

110.00 11 20 33 4469.07 25.81

DIFFERENTIAL CORRECTIONS

TDE 1.6786 TRA-3.9227 TC3 1.3105 BAU .5394

ROE .7216 RRA-I.0288 RC3 .6962 FAU .19382

FOE-4.0351FRA 8.9305 FC3-6.1711BSP 17847

DOE 1.8271 8RA 4.0553 BC3 1.4840 FSP 3441

LAUNCH DATE OCT 5 1964

HELIOCENTRIC C(_ilC

RL 149.56 LAL -.00 LOL 1"1.79 VL 32.924

RP 237.65 LAP .SO LOP 213.56 VP 20.850

RC 184.919 GL -6.59 gP 12.12 ZAL 145.87

PLANETOC(NTRIC C(_4IC

C3 26,521VHL 5.150 DLA .36 RAL 157.05

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT

go. Do 20 49 26 2294.36 -21.42

90.00 8 56 47 4915.81 20.91

100.00 22 10 56 2031.43 -22.55

100.00 10 17 58 4653.97 22.04

110.00 23 19 34 1816.80 -25,58

110.00 11 25 4R 4441.57 25.08

DIFFERENTIAL C(_RECTIONS

TOE 1.6436 TRA-3.8559 TC3 1.3386 9AU .5371

ROE .7132 RRA-I.OOT6 RC3 .TOOO FAU .20131

FOE-4.1184 FRA 9,2809 FC3-8.5718 81MP 17807

80E 1.7620 BRA 3.9853 BC3 1.5148 FSP 3813

ARRIVAL OATE JUN 14 1965

DISTANCE 611.480 EARTH TO MARS

GAL -8.40 AZL 91.50 HCA 200.82 SMA 192.64 ECC .26504 INC 1.4954 Vt 29.766

gAP 7.21 AZP 88.60 TAL 318.14 TAp 156.95 RCA 141.59 APO 243.70 V2 23.089

ZAP 148.11 ETS 156.06 ZAE 163.45 ETE 50.95 ZAC 100.41 ETC 255.90 CLP 150.37

RAG 6568.1 VEL 12.169 PTH 2.19 VHF 5.291 OPA 11.26 RAP 188.49 ECC 1.4475

INJ LONg INJ RT ASC ZNJ AZi4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

45.36 23.18 109.45 21 32 55 1675.3 -18.15 37.84

218,13 23.43 71.25 10 12 44 4347.2 18.86 208.56

25.67 22.74 110.63 22 49 41 1413.6 -19.12 18.17

196.35 23.00 70.07 11 29 54 4084.2 19.83 188.76

8.21 21.38 113.93 23 53 55 1201.5 -21.72 .76

178.70 21.68 66.77 12 35 3 3869.1 22.44 171.16

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 4883,5 _ 1560.1 393 1083,9 37 2252.9 SR 862.7 SS 2434.5

RRT .9618 RRF -,9852 RTF -.9676 CRT .9786 CRS ,9834 CST .9995

sg8 5126.7 R23 -.1758 R13 -.9721 LSA 3423.2 NSA 166.3 SSA 29.3

$61 5110.4 892 408.2 TMA 17.19 EL1 2406.7 ELI 166.3 ALF 20.64

FLIGHT TIME 254.00 ARRIVAL DATE J UN 16 1965

DISTANCE 615.081 EARTH TO MARS

gAL -8.31 AZt. 91,35 HCA 201.77 SMA 192.21 ECC .26279 INC 1.3522 Vl 29.788

gAP 6.78 AZP 88.74 TAL 318.30 TAP 160.07 RCA 141.70 APO 242.72 V2 23.123

ZAP 147.42 (T8 159.05 ZA( 164.08 ETE 52.75 ZAC 100.19 ETC 255.91 CLP 149.53

RAD 6568.1 V(L 12.161 PTH 2.18 VHP 5,173 DPA 10.9g RAP 188.49 ECC 1.4365

INJ L(_G INJ RT ASC INJ AZI4TH |NJ TIME PO CST TIN INJ 2 LAT %NJ 2 LONG

46.60 23.10 108.97 21 27 40 1694.4 -18.64 39.03

214.09 22.90 70.46 10 18 43 4315.8 18.06 206.58

28.83 22.67 110.16 22 44 48 1431.4 -19.60 19.28

194.39 22.45 69.28 11 35 32 4054.0 19.02 186.90

9.19 21.34 113.48 23 49 51 1216.6 -22.19 1.69

176.91 21.10 65.95 12 39 51 3841.6 21.60 169.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sd;T 4863.2 Sr_ 1555.8 SG3 1136.3 ST 2236.8 SR 862.1 SS 2473.1

RRT .94607 RRF -.9839 RTF -.9680 CRT .9775 CRS .9815 CST ,99g6

SG6 5106,9 R23 -.1700 Rt3 -.9726 LSA 3439.g MSA IT0.4 8SA 30.1

SGI 5089.2 892 412.6 THA 17.20 EL1 2391.2 EL2 170,0 ALF 20.75

82



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE OCT § 1964 FLIGHT TIME 256.00 ARRIVAL DATE JUN t8 t965

HELIOCENTRIC CONIC DISTANCE 616.696 EARTH TO MARS

RL 149.58 LAL -.00 LOt. 11.79 VL 52.901GAL -8.23 AZL 91.22 HCA 202.73 SNA 191.79 ECC .26063 INC 1.2207 vl 29.788

RP 237.31 LAP .47 LOP 214.52 VP 20.652 GAP G.37 AZP 68.67 TAL 318.46 TAp 161.19 RCA 141.81 APO 241.78 V2 23.157

RC 187.176 GL -7.83 GP 11.90 ZAL 145.65 ZAP 146.69 ETS 159.99 ZAE 164.69 ETE 54.87 ZAC 100.00 ETC 255.91CLP 146,65

PLANETC_ENTRIC CONIC

C3 25.898 VHL 5.089 DLA 1.13 RAL 15T.IS RAD 6568.0 VEL 12.136 PTH 2.18 VHp 5.063 DpA 10.T5 RAP 188.47 ECC 1.4262

LNCH AZMTH LNCN TIME L-1 TIME INJ LAT INJ LOHG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

90.00 20 44 9 2312.27 -21.81 47.77 25.02 108.52 21 22 42 1712.3 -|9,08 40.16

90.00 9 2 54 4886.13 20.23 212.19 22.40 69.75 10 24 20 4266.1 17.29 204.7A

100.00 22 6 1 2046.20 -22.94 27.92 22.60 109.71 22 40 10 1448.2 -20.05 20.32

100.00 10 23 43 4625.44 21.34 192.56 21.94 68.56 11 40 46 4025.4 18.24 185.14

110.00 23 15 29 1630.61 -25.97 10.12 21.30 113.05 23 45 59 1230.8 -22.62 2.36

110.00 11 30 45 4415.59 24,33 175.25 20.56 65.21 12 44 21 3815.6 20.78 167.90

DIFFERENTIAL CORRECTIONS MID-COuRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.6100 TRA-3.7886 TC3 1.3648 8AU .5346 _T 483T.3 $GR 1554.4 SG3 1190.8 ST 2219.0 SR 863.1SS 2512.2

ROE .7064 RRA -.9899 RC3 .7227 FAU .20900 RRT .9598 RRF -.9827 RTF °.9686 CRT .9766 CRS .9794 CST .9997

FDE-4.2044 FRA 9.6049 FC3-S.9665 BSP 17551 _ 5080.9 R23 -.1638 R13 -.9732 LSA 3456.7 NSA 175.0 SSA 30.6

SDE 1.7582 BRA 3.9141 8C3 1.5441FSP 3799 _1 5088.? SG2 416.6 THA 17.26 EL1 2374.6 EL2 173.3 ALF 20.92

LAUNCH DATE OCT 5 1964 FLIGHT TIME 258.00 ARRIVAL DATE JUN 2D 1965

HELIOCENTRIC CONIC OlSTANCE 822.326 EARTH TO MARS

RL 149.68 LAL -.00 LOL 11.79 VL 32.878 6AL -8.15 AZl. 81.10 HCA 203.70 SMA 191.40 ECC .25856 INC 1.0988 vl

RP 234.98 LAP .44 LOP 215.48 VP 20.858 GAF 5.95 AZP 68.99 TkL 318.61 TAp 162.31 RCA 141.91 APO 240.89 V2

RC 109.421 GL -7.12 GAP 11.70 ZAL 145.81ZAP 148.91 ETS 160.88 ZA( 165.28 (TE 57.35 ZAC 99.82 ETC 255.92 CLP

pLAN[TOCENTRIC r-.CN|C

C3 25.316 VHL 5.032 DLA 1.88 RAL 157.25 RAO 8588.0 V(L 12.112 FTH 2.17 VHP 4.954 DpA 10.55 RAP 188.45 ECC 1.4167

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT ZNJ 2 LONG

90.00 20 39 8 2329.19 -22.17 48.87 22.94 108.08 21 17 58 1729.2 -19.50 41.22

90.00 9 8 40 4858.02 19.55 210.40 21.94 69.10 IO 29 36 4258.0 16.54 203.02

100.00 22 I 21 2094.02 -23.30 28.R8 22.53 108.27 22 )5 45 1464.0 -20.46 21.32

100.00 10 29 R 4588.42 20.88 190.84 21.47 67.90 11 45 47 3998.4 17.48 183.49

110.00 23 11 35 1844.21 -28.32 11.00 21.28 112.64 23 42 19 1244.2 -23.02 3.40

110.00 11 35 ?._ 4391.00 23.82 173.69 20.07 64.54 12 46 33 3791.0 20.00 166.43

DIFFER(NTIAL CCItRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5740 TRA-3.7173 TC3 1.364Z 8AU .5308 SGT 4805.1SGR 1556.2 SG3 1247.3 ST 2197.4 SR 865.3 SS 2551.T

ROE .7010 RflA -.9731RC3 .7372 FA_ .21893 RRT .9567 RRF -.9814 RTF -.9691 CRT .9736 CRS .9774 CST .9996

FDE-4.2932 FRA 9.9813 FC3-7.4179 B_P 17505 $GB 5050.6 R23 -.1585 RI3 -.9736 LSA 3472.0 MSA 180.6 ssA 31.0

ROE 1.7231BRA 3.8431 Be3 1.5885 FSP 3994 SG1 5033.1SG2 422.4 THA 17.38 ELI 2355.0 EL2 177.1ALF 21.14

29.768

23.191

147.75

LAUNCH DATE OCT 5 1964 FLIGHT TIM( 260.90 ARRIVAL DATE JUN 22 1985

HELIOCENTRIC CONIC DISTANCE 625.974

RL 149.56 LAL -.00 LOL 11.79 VL 32.858 6AL -8.07 AZL 90,99 HCA 204.66 $NA

RP 236.64 LAP .4| LOP 216.45 Vp 20.662 GAP 5.54 AZP 89.10 TAL 318.76 TAp

RC 181.655 GL -6.45 GP 11.52 ZAL 145.75 ZAP 145.10 ET$ 161.69 ZAE 165.85 ETE

PLANETOCENTRIC COHIC

C3 24.774 VHL 4.977 OLA 2.55 RAL 157.33 RAD 6568.0 VEL 12.089 PTH 2.16 VHP 4.848 DpA 10.38 RAP IR6.40 ECC 1.4077

LNCH AZNTH LNCH TIHI[ L-| TZME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO ¢ST TIM |NJ 2 LAT INJ 2 LONG

90.00 20 34 21 2345.28 -22.51 49.93 22.67 107.65 21 13 27 1745.2 -19.69 42.24

gO.DO 9 14 7 4831.29 18.90 208.71 21,5! 68.51 10 34 36 4231.3 15.81 201.40

100.00 21 56 53 2079.03 -23.63 29.95 22.46 108.86 22 31 32 1479.0 -20.64 22_27

lO0.O0 10 34 16 4572.73 19.99 169.23 21.04 67.30 It 50 29 3972.7 16.75 181.94

110.00 23 7 51 1856.90 -26.65 11.64 21.21 112.24 23 36 46 1256.9 -23.40 4.19

110.00 11 39 47 4367.62 22.93 172.23 19.61 63.92 12 52 35 3767.6 19.23 165.04

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3564 TRA-3.6270 TC3 1.4305 BAU .5360 6ST 4784.R $_ 1561.9 SG3 1306.4 ST 2187.2 SR 871.0 Ss 2598.5

ROE .6993 RRA -.9601RC 3 .7568 FAU .22616 RRT .9592 flRF -.9801RTF -.9704 CRT .9760 CRS .9756 CST .9998

FDE-4.4078 FRAIO.3047 FCS-7.9031 8SP 17003 _ 5014.3 R23 *.1484 fl13 -.9748 LSA 3501.4 MSA 184.7 SSA 30.9

ROE 1.I083 BRA 3.7519 8C3 1.6184 FSP 4152 SG1 4996.6 SG2 421.1 THA 17.58 ELI 2347.8 EL2 176.7 ALF 21.37

EARTH TO MARS

191.02 ECC .25657 INC .9656 vl 28.788

163.42 RCA 142.01 APO 240.03 V_ 23.226

60,22 ZAC 99.95 ETC 255.9£ CLP 146.63

LAUNCH DATE OCT 5 1964 FLIGHT TIN[ 282.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC C._IC DISTklA_E 829.829

RL 149.58 LAL -.00 LOL 11.79 VL 32.838 GAL -7.99 AZL 90.88 HCA 205.83 S44A

RP 236.2R LAp .38 LOP 217.42 Vls 20.670 RAp 5.34 AZP 99.21 TAL 3t8.90 TAP

RC 193.6T7 GL -3.82 _ 11.37 Z/q. 145.89 ZkP 144.24 ET$ tG2.4T ZN[ 166.39 ET(

PLANETOCENTRZC C_IC

C3 24.269 VHL 4.926 DLA 3.20 RAL 137.41 RAD 6566.0 VI[L 12.088 pTH 2.16 VHP 4.745 DpA

LNCH AZ14TH LNCM TIN( L-[ TIM( |MJ LAT lNJ LONG IHJ RT ARC INJ AZMTH [MJ TIME

90.00 20 29 48 2380.50 -22.82 50.94 22.80 107.23 21 9 8

90.00 9 19 18 4505.90 18.28 207.12 21.11 67.97 10 39 24

100.00 21 52 38 2093.31 °23.94 30.90 22.40 108.45 22 27 31

100.00 10 39 9 4548.$2 19.$4 187.70 20.63 86.?6 11 54 57

110.00 23 4 18 1668.96 -28.96 12.64 21.16 111.86 23 35 27

110.00 11 43 58 4345.42 22.28 170.89 19.19 63.36 12 56 23

DIFFERENTIAL C(:RRECT|ONS MID-CoURSE EXECUTION ACCURACy

TOE 1.5015 TRA-3.ST10 TC3 1.4119 BAU .5218 SGT 4721.0 SGR 1588.1 SG3 1367.0

ROE .6943 RRA -.9527 RC3 .7898 FAU .23378 RRT .9568 RRF -.9790 RTF -.9697

FDE-4.4661FRAIO.7081 FC3-8.3892 9IF 173_1 S_ 4974.8 R23 -.1490 R13 -.9742

SOE 1.6543 BRA 3.6959 BC3 1.6081FS4e 4408 $61 4955.5 SGZ 435.4 THA 17.77

EARTH TO MARS

190.66 ECC .25467 INC .8799 vl 29.788

164.54 RCA 142.10 APO 239.21 V2 23.261

63.50 ZAC 99.50 ETC 255.93 CLP 145.87

10.23 RAP 186.35 ECC 1.3994

PO CST TIM INJ 2 LAT INJ 2 LONG

1760.5 -20.25 43.22

4205.9 15.11 199.86

1493.3 -21.20 23.18

3948.3 16.03 180.48

1269.0 -23.75 4.95

3745.4 18.50 163.74

ORBIT DETERMINATION ACCURAC_

ST 2146.8 SR 873.8 SS 2634.1

CRT .9738 CRS .9734 CST .9998

LSA 3503.1 MSA 193.6 SSA 31.4

ELI 2310.4 EL2 184.6 ALF 21.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT S 1984

HELIOCENTRIC CONIC

RL 149.$8 LAL -.OO LOL 11.79 VL

RP 235.94 LAP .35 LOP 818.39 VP

RC 196.088 6L -5.21

PLANETOCENTRIC CON|C

C3 23.795 VHL 4.878

LNCH AZNTM LNCM TIME

90.00 20 ES ES

90.00 9 24 14

100.00 21 48 33

100.00 tO 43 47

110.00 23 0 S4

110.00 11 47 $6

FLIGHT TIN( 264.00 ARRIVAL DATE JUN 24 1965

DISTANCE 633.301 EARTH TO MARS

32.819 GAL -7.92 AZL 90.78 HCA 208.80 SMA 190.32 ECC .ZSZSS INC .7812 vl 29.788

20.879 GAP 4.75 AZF 89;30 TAL 319;05 TAp 185.85 RCA 142.2D APO 238.44 V2 23.297

GP 11.23 ZAL 145.01 ZAP 143.35 (TS 163.21 ZA( 166.88 ET( 67.24 ZAC 99.36 ETC 255.93 CLP 144.88

DLA 3.82 RAL 157.48 RAD 6568.0 VEL lZ.049 PTH 2.15 VHP 4.645 DPA 10.11 RAP 188.27 ECC 1.3916

L-I TIME INJ LAT IN3 LO_.G INJ RT ASC [HJ AZNTH [HJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2375.09 -23.11 51.91 22.73 106.83 2t S 0 1775.1 -20.59 44.1S

4781.84 |7.83 805.82 20.75 67.48 t0 43 §6 4181.8 14.42 196.41

2109.95 -24.24 31,81 22.35 108.06 22 23 40 1506.9 -21.54 24.05

4523.02 18.71 188,29 20.28 86.28 11 59 12 3925.0 15.34 179.09

1880.51 -27.25 13.4t 21.14 111.49 23 32 14 1280.5 -24.08 5.68

4324,23 21.60 169.56 18.79 92.84 13 0 0 3724.2 17.79 162.50

DIFFERENTIAL CORRECTIONS MID-COURSE EX(CUTIGN ACCURACY

TOE 1.4885 TRA-3.4918 _C3 1.4231BAU .5175 SET 4888.1 SGR 1578.1 SG$ 1430.3

ROE .6928 RRA -.944T RC3 .7882 FAU .24281 RRT .9558 RRF -.9778 RTF -.8700

FOE-4.5Slt FRAlt.0890 FCS-8.8340 8SP 17189 SG8 4927.8 R23 -,144D R13 -.9746

BDE 1.6221BRA 3.8173 BC3 1.6288 FSP 4618 SGI 4907.8 8GZ 441.5 THA 18.06

LAUNCH DATE OCT S 1964 FLIGHT TIN( 269.00

HELIOCENTM|C CCNIC DISTANCE 636.986

RL 149.38 LAL -.00 LOL 11.79 VL 32.801 GAL -T.85 AZL 90.69 HCA 207.$8 SMA 189.99 ECC .25110

RP 235.39 LAP .32 LOP 219.36 VP 20.691 GAP 4.35 AZP 89.39 TAL 319.18 TAP 166.76 RCA 142.28

RC 199.290 GL -4.94 GP 11.10 ZAL 145.52 ZAP 142.41 ETS 183,91 ZAE 167.31ETE 71.45 ZAC 99.23

PLAN[TOCENTRIC CONIC

C3 23.382 VHL 4,932 DLA 4,42 RAL 137,54 RAID 8367.9 VEL 12.030 pTH 2.18 VHP 4.547 OPA 10.02

LHCH AZMTH LHCH TIM( L-I TIHI[ INJ LAT INJ L.QHG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90,00 20 21 12 2389.07 -23.38 52.85 22.67 106.44 21 1 1 1789.1

90.00 8 29 38 4758.49 17.02 204.19 ZD,41 67.02 10 48 16 4158.5

100.00 21 44 37 2120.02 -24.51 32.88 22.29 107.67 22 19 37 1520.0

100.00 10 49 14 4502.75 18.10 184.9D 19.91 65.79 12 3 16 3902.7

110.00 82 57 37 1891.54 -27.52 14.16 21.11 111.12 23 29 9 1291.5

110.00 11 51 43 4303.99 20.97 168.33 18.43 62.36 13 3 27

DIFF(MENTIAL C(:RRECTIGN8 M|D-COUR$1[ EX[CUT|ON ACCURACY

TOE 1.4341 TRA-3.4OTO TC3 1.4337 8AU .5138 _T 4907.3 $¢JR t590.5 SG3 1495.9

ROE .6930 RflA -.9891RC3 .8082 FAU .25238 RRT ,9552 RRF -.9787 RTF -.9703

FDE-4.7057 FRA11.4953 FC3-8.3591 BSP 19929 SG8 4874.1R23 -.1388 R13 -.9750

DOE 1.5928 8RA 3.5338 8C3 1.8458 Flip 482T $1;1 4853.8 SG2 447.1THA 18.41

ORBIT DETERMINATION ACCURACY

ST 2118.9 SR 879.0 SS 2877.1

CRT .9731 CRS .9714 CST .9998

LSA 3520.0 NSA 200.5 SSA 31.5

ELI 2286.7 EL2 187.7 ALF 22.16

ARRIVAL DATE JUN 28 1965

EARTH TO MARS

INC .6887 vl 29.788

APO 237.69 V2 23.333

ETC 255.94 CLP 143.86

RAP 188.18 (CC 1.3843

INJ 2 LAT INJ 2 LONG

-20.91 45.05

13.76 197.03

-21.86 24.89

14.68 177.77

-24.40 6.38

3704.0 17.10 161.34

ORBIT DETERMINATION ACCURACY

ST 2090.6 SR 887.5 SS 2722.4

CRT .9728 CR3 .9698 CST .9997

LSA 3539.2 _SA 207.6 SSA 31.3

ELI 2263.2 EL2 189.9 ALF 22.61

L&UNCH OAYE OCT S 1964
FLIGHT TIN( 266.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC DISTANCE 640.683 EARTH TO MARS

RL 149.58 LAL -.00 LOt. 11.79 VL 32.784 GAL -?.79 AZL 90.80 HCA 208.55 SHA 189.68 ECC .24943 INC .8017 vl 29.788

RP 235.24 LAP .29 LOP 220.34 VP 20.704 GAP 3.97 kip 89.47 TAL 319.31 TAP 167.87 RCA 142.37 APO 238.99 VZ 23.569

tic 200.460 _L -4.09 GP 10.99 ZAL 145.43 ZkP 141.44 ET$ 164.58 ZA( 167.66 [TE 76.14 ZAC 99.11 (TC 255.98 CLP 142.91

PLANETOCENTRIC CONIC

C3 22.936 VHL 4.789 DLA 4.99 RAL 157.80 RAD 6567.9 VEL 12.013 PTH 2.14 VHP 4.452 DPA 9.95 RAp 188.08 (CC 1.3775

LNCH AZMTH LNCH TIME L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 17 10 2402.51 -23.84 53.75 22.61 108.08 20 57 12 18O2.S -21.21 45.92

90.00 9 35 29 4736.27 16.42 202.84 20.09 66.60 10 52 26 4136.3 13.12 195.72

100.00 21 40 51 2132.57 -24.77 33.53 22.24 107.30 22 16 24 1532.6 -22.16 25.70

100.00 10 52 29 4481.45 17.50 183.80 19.59 65.37 12 7 11 3881.4 14.03 176.52

110.00 22 54 29 1902.14 -27.78 14.87 21.08 110.77 23 26 11 1302.1 -24.70 7.06

110.00 11 55 21 4284.65 20.33 167.17 18.10 61.93 13 8 45 3684.6 16.44 160.23

DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3963 TRA-3.3239 TC3 1.4314 8AU .$071 9GT 4539.2 $GR 1604.9 SG3 1563.9 ST 2055.8 SR 895.4 SS 2766.6

ROE .8932 RRA -.9341 RC3 .8283 FAU .26200 RflT .9542 RRF -.9757 RTF -.9703 CRT .9722 CflS .9677 CST .9996

FOE-4.8184 FRAtt.9138 FC3-9.8892 BSP 16776 SG8 4814.5 R23 -.1352 R13 -.9752 LSA 3554.7 MSA 215.4 SSA 31.5

DOE 1.5589 8RA 3.4527 8C3 1.6538 FSP 5063 SGI 4793.0 SG2 454.9 THA 18.82 EL1 2234.0 EL2 193.0 ALF 23.13

FLIGHT TIt_[ 270.00 ARRIVAL DATE JUL

DISTANCE 644.392 EARTH TO MARS

-7.72 AZL 90.32 HCA 209.53 SNA 189.38 (CC .24783 INC .5197 vl

2 1965

29.788

LAUNCH DATE OCT 5 1964

HELIOCENTRIC C._|C

RL 149.38 LAL -.00 LOt. 11.79 VL 32.767 GAL

RP 234.9R LAp .26 LOP 221.32 VP 20.718 GAP 3.58 AZP 89.53 TAL 319.44 TAP 168.97 RCA 142.45 APO 236.32 V2 23.405

RC 202.623 GL -3.56 GP 10.90 ZAL 145.34 ZAP 140.43 [78 163.22 zA( 167.93 ETE 81.29 ZAC 98.99 (TC 258.96 CLP 141.72

PLAN[TOCENTRIC CCHIC

C3 22.$48 VHL 4.748 DLA 5.53 RAL 157.66 RAD 6587.9 VEL 11.997 PTH 2.14 VHP 4.360 DPA 9.90 RAP 187.93 ECC 1.3711

LNCH AZMTH LHCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 20 13 19 2415.48 -23.88 54.62 22.S8 105.68 20 53 32 1815.5 -21.50 46.76

90.00 9 37 51 4715.02 15,85 201.54 19.80 86.22 10 36 26 4115.0 12.50 194.47

100.00 21 37 14 2144.96 -25.01 34.34 22.20 108.83 22 12 58 1544.7 -22.45 26.48

100.00 10 56 34 4491.04 19.91 182.36 19.30 64.98 12 10 55 3861.0 13.40 175.33

110.00 22 51 29 1912.34 -28.02 15.57 21.08 110,43 23 23 20 1312.3 -24.99 7,71

110.00 11 58 50 4288.13 19.78 188.08 17.79 81.52 13 9 56 3666.1 15.80 159.18

DIFFERENTIAL CGRR[CTION$ M|D-COURW[ [XI[CUT|OR ACCURACY ORDIT DETERMINATION ACCURACY

TOE 1.3590 TRA-3.2388 TC3 1.4257 8AU ,5003 SET 4462.8 SGit 1621.4 SG3 1634.3 ST 2018.9 SR 904.2 SS 2812.1

ROE .6944 RRA *,9318 RC3 ,8498 FAU .27205 RRT .8833 RRF -.8748 RTF -.9?03 CRT .9718 CRS .g859 CST .9995

FDE-4.936S FRA12,3437 FC-|0.4484 8SP 16851 SG8 4748.0 R23 -.1315 R13 -.9?54 LSA 3570.8 MSA 223.4 8SA 31.1

BO[ 1.5262 BRA 3.38?8 BC3 1.9597 FSP 5300 $4;1 4725.5 SG2 482.3 THA 19.30 EL1 2203.S EL2 195.5 ALF 23.72
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19(L4)

LAUNCH DATE OCT 5 1964 FLISHT TIME 272.00

HELIOCENTRIC COMIC 01STANCE 648.113

RL 149.58 LAb -.0_ LOt. 11.79 VL 32.751 GAb -7.68 AZL 90.44 HCA 210.52 SMA 189.10 ECC

RP 234.53 hAP .22 LOP 222.30 VP 20.735 GAP 3.21 AZP 89.62 TAL 319.56 TAp 170.07 RCA

RC 204.770 GL -3.05 GP 10.81ZAL 145.24 ZAP 139.38 ETS 165.83 ZAE 168.09 ETE 86.85 ZAC

PLANETOCENTRIC CQNIC

C3 22.164 YHL 4.710 DLA 6.05 RAL 157.72 RAO 6567.9 VEL 11,982 PTH 2.14 VHP 4.271DPA

LNCH AZMTH LNCM TIM( L-I TiME iNJ LAT |NJ LONG INJ RT ASC IN_ AZMTH INJ TIME

90.00 20 9 31 2427.96 -24.11 55.47 22.52 105.32 20 49 59

90.00 9 42 3 4694.63 15.28 200.31 19.54 65.87 11 D 17

100.00 21 33 44 2156.33 -25.24 35.14 22.17 106.58 22 9 41

100.00 11 O 31 4441.48 16.35 161.19 19.03 64.62 12 14 32

110.00 22 48 33 1922.19 -28.26 16.24 21.05 110.09 23 20 35

110.00 12 2 11 4248.39 19.18 165.01 17.50 61.15 13 12 59

OIFFERENTIAb CORRECT|ORS M|D-COURSE EXECUTION ACCURACy

TOE 1.3201 TRA-3.1460 TC3 1.4114 BAU .4919 SGT 4376.9 SGR 1639.6 SG3 1706.9

ROE .6902 RRA -.9312 RC3 .8713 FAU .26228 RRT .9524 RRF -.9739 RTF -.9701

FOE-5.0572 FRA12._691 FC-11.0160 BSP 16320 SGB 4673.9 R23 -.1285 R13 -.9755

BDE 1.4924 BRA 3.2809 6C3 1.6587 FSP 5551 SGI 4650.2 SG2 470.4 THA 19.85

LAUNCH DATE OCT 5 1964 FL|GItT T|NE 274.00

HELIOCENTRIC COLIC O|$TANC( 651.846

RL 149.38 hAL -.00 LOL 11.79 VL 32.736 GAL -7.61 AZL 90.37 HCA 211.50 _4A

RP 234.17 hAp .19 LOP 223.29 V1P 20.753 GAP 2.84 AZP 89.68 TAL 319.67 TAp

RC 206.900 ft. -2.57 GP 10.74 ZAL 145.14 ZAP 138.29 ETS 166.42 Z_ 168.13 ETE

PLANETOCENTRIC CON|C

C3 21.644 VHb 4.674 DbA 6.55 RAL 157.77 RAO 9567.9 V(L 11.968 PTH 2.13 VHp

LNCH AZMTH LNCH TIN( L-| T|ME INJ LAT |NJ L(_IG INJ RT ASC |NJ A]5¢TH |NJ TIME

90.00 20 5 55 2440.06 -24.32 59.29 22.49 104.96 20 46 35

90.00 9 46 6 4675.05 14.73 199.14 19.30 65.54 11 4 1

100.00 21 30 22 2167.63 -25.45 35.90 22.14 106.23 22 6 30

100.00 11 4 19 4422.71 15.80 180.07 16.78 64.29 12 16 2

110.00 22 45 45 1931.71 -28.48 16.89 21.04 109.76 23 17 57

110.00 12 S Z5 4231.39 16.62 |94.01 17.25 60.90 13 15 57

DIFFERENTIAb C._RMECT|ON6 MID-COURSE EXECUT|ON ACCURACY

TOE 1.2807 TRA-3.OSST TC3 1.3923 BAU .4632 SGT 428|.4 _ 1659.8 SG3 1782.0

ROE .6987 RRA -.9320 RC3 .8946 FAU .29294 RRT .95|5 RRF -.9731 RTF -.9696

FOE-5.1626 FRA13.2479 FC-1|.6101 BSP 19053 SG8 4592.8 R23 -.|256 R13 -.9755

BOE 1.4589 BRA 3.1908 BC3 1.6547 FSP 5909 $G1 4567.6 9;2 472.9 THA 20.48

188.83 ECC

171.17 RCA

92.72 ZAC

4.184 DPA

LAUNCH DATE OCT 5 1964

HELIOCENTRIC CONIC

RL 145.58 LAL -.DO

RP 233.80 Lkp .16

RC 209.011 GL -2.10

PLANETOCENTRIC CONIC

C3 21.528 VHb 4.640

LNCH AZMTH LNCH TIME

gO.OO 20 2 26

90.00 9 SO 1

100.00 21 27 6

100.00 11 7 59

110.00 22 43 4

110.00 12 6 33

ARRIVAL DATE JUL 4 1985

EARTH TO MARS

• 24631 INC .4428 Vl 29.7g6

142.52 APO 235.67 V2 23.442

98.68 ETC 255.97 CLP 140.60

9.88 RAp 187.77 ECC 1.3651

PO CST TIN INJ 2 LAT INJ 2 LONG

1828.0 -21.77 47.57

4094.6 11.89 193.27

1556.3 -22.72 27.24

3841.5 12.80 174.20

1322.2 -25.26 8.35

3648.4 15.18 158.17

ORBIT DETERMiNATiON ACCURACY

ST 1978.2 SR 913.6 SS 2857.6

CRT .9714 CRS .9642 C$T .9994

LSA 3586.0 MSA 231.6 SSA 30.9

EL1 2170.0 EL2 197.8 ALF 24.38

ARRIVAL DATE JUL 6 1963

EARTH TO MARS

.24486 INC .3697 Vl 29.788

142.59 APO 235.07 V2 23.479

98.77 ETC 235.99 CbP 139.44

9.88 RAP 187.58 ECC 1.3595

PO CST TIM INJ 2 LAT |NJ 2 LONG

1840.1 -22.03 48.37

4075.0 11.31 192.13

1567.6 -22.99 27.98

3822.7 12.21 173.11

1331.7 -25.52 8.98

3631.4 14.58 157.22

ORBXT DETERMINATION ACCURACY

ST 1934.6 SIR 923.? $9 2903.9

CRT .9711CR$ .9625 C$T .9992

LSA 3601.4 MSA 240.0 6SA 30.7

Ebl 2134.5 EL2 199.7 ALF 25.11

ARRIVAL DATE JUL 8 1965FLIGHT TIN( 276.00

DISTANCE 655.589

LOt. 11.79 VL 32.721 GAL -7.59 AZL 90.30 HCA 212.A9 SNA 188.57 ECC

LOP 224.26 VP 20.772 GAP 2.47 AZP 89.75 TAL 319.78 TAp 172.27 RCA

GP 10.67 ZAL 145.04 ZAp 137.15 ETS 166.99 ZAE 166.03 [TE 98.78 ZAC

ObA 7.03 RAL 157.83 RAG 6567.9 VEL 11.954 PTfl 2.13 VHp 4.100 DpA

b-1 TIME INJ bAT |NJ LONG lNJ RT ASC INJ AZMTH ZNJ TIME

2451.79 -24.53 57.09 22.46 104.61 20 43 17

4656.25 14.20 198.01 19.08 65.24 11 7 37

2178.58 -25.66 36.65 22.12 105.86 22 3 27

4404.69 15.26 179.00 18.56 63.98 12 21 24

1940.94 -26.69 17.53 21.04 109.44 23 15 25

4215.09 18.07 163.00 17.01 60.48 13 16 46

EARTH TO MARS

.24346 |NC .3003 vl 29.786

142.66 APO 234.49 V2 23.517

98.66 ETC 256.00 CLP 138.25

9.91 RAP 187.37 ECC 1.3543

PO CST TIM INJ 2 LAT INJ 2 L_kIG

1851.8 -22.28 49.14

4056.2 10.74 191.04

1578.6 -23.23 28.69

3804.7 11.64 172.08

1340.9 -25.77 9.57

3615.1 14.00 156.31

OIFFERENTIAb CORRECTIONS M|D-COURSE EXECUTiON ACCURACy ORBIT DETERMiNATZON ACCURACY

TOE 1.2399 TRA-2.9535 TC3 1.3649 BAU .4733 3GT 4177.8 6GR 1681.5 SG3 1859.3 ST 1887.1SR 934.5 SS 2950.7

ROE .7017 RRA -.9342 RC3 .9179 FAU .30394 RRT .9505 RRF -.9724 RTF -.9693 CRT .9710 CRS .9609 CST .9990

FOE-5.3124 FRA13.7168 FC-12.2239 9SP 15773 SG8 4503.5 R23 -.1235 R13 -.9754 LSA 3616.4 NSA 248.5 SSA 30.5

BDE 1.4247 BRA 3.09?7 9C3 1.6448 FSP 6074 SG1 4477.0 SG2 487.6 THA 21.20 EL1 2096.2 ELZ 201.2 ALF 23.94

LAUNCH DATE OCT S 1964 FLIGHT TIME 278.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC DISTANCE 659.344 EARTH TO MARS

RL 149.58 hAL -.00 bOL 11.79 VL 32.707 GAL -7.50 AZL 90.23 HCA 213.49 SMA 188.33 ECC .24217 INC .2334 Vl 29.788

RP 233.44 hAp .13 LOP 225.27 Vp 20.793 GAP 2.11AZP 89.60 TAL 319.88 TAp 173.37 RCA 142.72 APO 233.94 v2 23.555

RC 211.104 GL -1.65 G_P 10.61 ZAL 144.94 ZAp 133.96 ETS 167.53 ZA( 167.78 (TE 104.88 2AC 98.55 (TC 256. OZ CLP 137.02

PLANI[TOCENTRIC CONIC

C3 21.230 VHb 4.608 DbA 7.50 RAb 157.89 RAO 6567.9 VEL 11.942 PTH 2.13 VHP 4.019 DpA 9.95 RAp 187.14 (CC 1.3494

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT |NJ L(_4G lNJ RT ASC ZNJ AZMTH iNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.DO 19 59 4 2463.18 -24.72 57.97 22.45 104.27 20 40 7 1863.2 -22.52 49.89

90.00 9 53 49 4638.18 13.98 196.94 18.88 64.96 11 11 7 4036.2 10.20 190.00

100.00 21 24 1 2189.21 -25.86 37.38 22.11 105.55 22 0 30 1589.2 -23.47 29.39

100.00 11 11 33 4387.38 14.74 177.97 18.35 63.70 12 24 41 3787.4 11.09 171.09

110.00 22 40 29 1949.90 -29.69 18.15 21.05 109.12 23 12 59 1349.9 -26.01 10.15

110.00 12 11 33 4199.45 17.55 162.19 t6.80 60.18 13 21 34 3599.4 13.45 155.44

OIFFER(NTIAL C(_RECT|ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.1999 TRA-2.8507 TC3 1.3316 BAU .4630 SGT 4063.5 _ 1705.0 SG3 1938.9 ST 1836.9 6R 946.0 SS 2998.5

ROE .7055 RRA -.9576 RC3 .9425 FAU .31534 RRT .9495 RRF -.9712 flTF -.9666 CRT .9710 CRS .9595 CST .9966

FOE-5.4461 FRA14.2019 FC-12.8596 BSP 15437 SG8 4406.7 R23 -.12|5 R13 -.9752 LSA 3632.5 MSA 257.1 SSA 30.2

BDE 1.3910 BRA 3.0009 BC3 1.6514 FSP 6343 3G1 4378.7 SG2 496.5 THA 22.02 ELI 2056.3 Eb2 202.0 ALF 26.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT[ OCT 5 1964 FLIGHT TIN( 280.00 ARRIVAL DATE JUL 12 1965

HELIO(EMTRIC CONIC

RL 149.$8 L&L -,OD LOL 11.78 VL 32.894 GAL

RP 253.0/ LAp .10 LOID 228.27 VP 20.816 GAP 1.75 AZP

RC 218.179 ;L -1,22 GP 10,56 ZAL 144.84 ZAP 154.77 ET$

PLAN(TOCENTRIC CONIC

C3 20.954 YHL 4.877 DLA 7.94 RAL 157.94 RAO 6567.9 VEL II.930 PTH 2.12 VHP 3.940 DPA 10.02

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AgC INJ AZRTH INJ TIME PO CST TIM

90.00 19 $5 SO 2474.Z$ -24.91 59.68 22.44 103.93 20 37 4 1874.Z

90.00 9 57 50 4620.82 13.18 195.91 18.70 64.71 11 14 31 4020.8

100.00 21 21 0 2199.54 -26.04 38.09 22.11 105.22 21 57 40 1599.5

100.00 11 15 1 4370.76 14.24 177.00 18.17 83.44 12 27 51 3770.8

110.00 22 37 59 1959.62 -29.09 18.75 21.06 108.81 23 10 38 1358.6

110.00 12 14 31 4184.48 17.04 |61.29 18.81 59.91 13 24 15 3584.4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1553 TRA-Z.7445 TC3 1.2978 OAU .4512 S_T 3938.4 $GR 1TE9.5 $G$ 2020.5

ROE .7094 RRA -.9425 RCS .9971FAU .32982 RRT .R483 RRF -.9712 RTF -,9677

FD(-S.S820 FRA14.7023 FC-13.S033 BSP 15102 _ 4301.4 R23 -.1201 R13 -.9749

BOE 1.3357 BRA 2.9018 BC3 1.6105 FSP 6930 SGI 4271.6 SG2 506.1THA 22.95

OISTANCE 683.109 EARTH TO MARS

-7,45 AZL 90,17 HCA 2|4.48 8MA 188,10 EC¢ °24082 INC ,1717 V1 29,785

88.88 TAL 319.97 TAP 174.46 RCA 142.78 APO 253.41 V2 23.593

168.06 ZAE 167.39 [T( 119.87 ZAC 98.45 ETC 256.04 CLP 135.76

RAP 186.87 ECC 1.3448

INJ 2 LAT INJ 2 LONG

-22.75 50.62

9.67 189.00

-23.70 30.08

10.56 170.14

-26.24 10.72

12.91 154.61

ORBIT DETERMINATION ACCURACY

ST 1781.8 $R 957.5 SS 3045.2

CRT .9711 CRS .9580 CST .9985

LSA 3646.1 MSA 265.9 SSA 29.9

EL1 2012.7 ELI 202.5 ALF 27.86

LAUNCH DATE OCT S 1964 FLIGHT TIN( 298.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC r,.C_|C DISTANCE 669.885

RL 149.58 LAL -.00 LOL 11.79 VL 32.981 GAL -7.41 AZL 90.11HCA 215.48 SMA

RP 232.70 LAp .07 LOP 22T.27 VP 20.838 GAp 1.40 AZ1P

RC 215.234 GL -.80 r._ 10.52 ZAL 144.75 ZAp 133.51 (T9

PLAN(TOCENTR|C CONIC

C3 20.897 VHL 4.549 DLA 8.37 RAL 158,00 RAO 8587.8 V(L tl.820 pTH Z.lZ VHP

LNCH AZMTN LNCN TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

90.00 19 52 43 2485.03 -85.08 59.37 22.45 103.60 20 34 8

90.00 10 1 5 4404.13 12.69 194.93 18.55 64.47 11 17 19

100.00 81 18 7 2209.90 -86.22 36.79 22.12 104.89 21 54 58

100.00 11 18 22 4354.79 13,75 174.09 18.02 63.19 12 30 57

110.00 82 35 36 1987.10 -89.27 19.34 21.09 108.51 23 8 23

110.00 12 17 22 4170.06 16.54 160.47 18.44 59.65 13 26 52

DIFFERENTIAL ¢_NRECTION$

10[ 1.11011 11tA-Z.1338 TC3 1.2382 BAU °4388

ROE .7139 RRA -.9484 RC3 .R924 FAu .33888

F0(-5.7218 FRA15.2129 FC-14.1858 8SlP 14736

8DE 1,3205 BNA 2,7881 BC3 1.$8S2 FSP 6922

EARTH TO MARS

187.88 ECC .23974 INC .1121 vl 29.788

89.91 TAL 520.06 TAP 175.54 RCA 142.84 APO 232.92 V2 25.631

188.57 ZAE 166.64 ETE 118.82 ZAC 98.34 ETC 256.06 CLP I34.45

N|O-COURIM[ EXECUTION ACCURACY

_T 3802.8 _ 1755.4 $83 2104,1

RRT .9489 RRF -.9707 RTF -.9684

SG8 4188.4 R23 -.1194 R13 -.9745

SGI 4159.5 84;2 516.3 THA 24.00

3.884 DPA 10.11 RAP 186.57 ECC 1.3406

PO CST TIM INJ 2 LAT INJ 2 LONG

1885.0 -22.96 51.34

4004.1 9.15 188.04

1609.6 -23.92 30.74

3754.8 10.04 169.23

1367.1 -26_46 11.28

3570.1 12.39 153.82

ORBIT DETERMINATION ACCURACY

8T 1723.4 SR 969.7 SS 3092.8

CRT .9713 CRS .9588 CST .9982

LSA 3660.6 MSA 274.7 SSA 29.7

ELI 1987.1 EL2 202.2 ALF 28.99

LAUNCH DATE OCT 5 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

RL 149,58 LAL -,OO

RP 252,32 LAp 403

RC 217.275 GL -.$9

PLANETOCENTRIC CONIC

C3 20.459 VHL 4.$23

LNCH AZMTH LNCH TIME

90.00 19 49 45

90.00 10 4 34

100.00 21 13 18

100.00 11 21 38

110.00 22 33 18

110.00 12 20 9

DIFFERENTIAL C_RECTIoN$

TOE 1.0665 TRA-2.5164

ROE .7190 RRA -.gs50

FOE-5.8678 FRA15.7300

80E 1.2882 8RA 2.6915

DISTANCE 670.670 EARTH TO MARS

LOL 11.79 Vb 32.689 GAL -7.37 AZL 90.98 HCA 216.48 SMA 187.67 ECC .23862 INC .0523 Vl 29.786

LOP 228.27 VP 20.884 GAP 1.06 AZP 89.96 TAL 320.14 TAP 176.62 RCA 142.89 Apo 232.45 V2 25.670

GP _0.48 ZAL 144.66 ZAP 132.22 ET8 169.07 ZAE 166.1A (TE 122.03 ZAC 98.23 ETC 256.08 CLP 135.10

DLA 8.78 RAL 158.06 RAD 6567.8 VEL 11.910 PTH 2.12 VHP 3.791DPA 10.22 RAP 166.25 ECC 1.3567

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2A95.53 -25.25 60.09 22.46 103.27 20 31 18 1895.5 -23.17 52.04

4586.09 12.22 193.99 18.41 64.26 11 21 2 3988.1 8.66 187.12

2219.40 -26.39 39.47 22.13 104.57 21 52 I9 1819.4 -24.13 31.40

4339.45 13.28 175.17 17.88 62.97 12 33 58 3739.5 9.55 168.36

1975.36 -29.44 19.92 21.13 108.20 23 6 14 1375.4 -26.67 11.63

4158.25 |6.07 159.98 16.29 59.41 13 29 25 3556.3 11.89 153.07

MID-COURSE: EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.1778 BAU .4259 SGT 3655.6 SGR IT82.4 SG3 2189.5 ST 1662.0 SR 982.4 Ss 3141.3

RC3 1.0187 FAU .35092 RRT .9454 RRF -.9703 RTF -.964g CRT .9717 CRS .9553 CST .9979

FC-14.6494 8SP 14311 _ 4067.0 R23 -.1188 R15 -.9740 LSA 3676.1MSA 283.4 SSk 29.4

BC3 1.5372 FSP 7214 SG1 4032.8 SG2 526.4 THA 25.21 EL1 1920.2 EL2 200.8 ALF 30.24

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 286.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC C(_4IC

RL 149.58 LAL -.00

RR 231.95 LAp .00

RC 219.295 _ -.00

PLAN(TOCENTRIC CONIC

C3 20.239 VHL 4.499

LNCH AZI4TH LNCM TIME

90.00 19 46 49

90.00 10 7 58

100.00 21 12 39

100.00 11 24 49

110.00 22 31 7

110.00 12 22 51

DIFFERENTIAL C_RECTIONS

TOE 1.0197 TRA-2.5950 TC3 1.1085 8AU .4182

ROE .7242 RRA -.9627 RC3 1.0448 FAU .36323

FDE-6.01Z8 FRA16.E912 FC-15.5375 88P 13875

BOE 1.2507 BRA 2.5913 BC3 1.5233 FSP 7519

DISTANCE 674.466 EARTH TO MARS

LOL 11.79 VL 32.658 GAL -7.33 kZt. 90.DO HCA 217.49 SMA 187.47 ECC .23756 INC .0000 V1 29.788

LOP 229.28 V1P 20.891 GAP .TE AZR 90.00 TAL 320.21 TAP 177.70 RCA 142.94 APO 232.01 V2 23.709

GP 10.44 ZAL 144.58 EAR 130.88 ETS 169.56 Z/U[ 165.31ETE 127.04 ZAC 98.11ETC 256.11 CLP 131.72

DLA 9.18 RAL 158.12 RAD 8587.8 VEL 11.900 pTH 2.11 VHP 3.720 DPA 10.35 RAP 185.89 ECC 1.3331

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ A_4TH ZNJ TIME 110 CST TIM INJ 2 LAT INJ 2 LONG

2505.78 -23.40 60.80 22.49 102.g5 20 28 35 1905.8 -23.37 52.72

4572.98 11.76 193.09 18.30 64.06 11 24 11 3972.? 8.18 188.24

2228.96 -26.53 40.13 22.18 10_.28 21 49 48 1629.0 -24.33 32.04

4324.73 12.82 174.31 17.76 62.78 12 36 54 3724.? g.o_ 167.$3

1983.43 -2R.81 Z0.48 21.18 |07.gl 23 4 10 1383.4 -26.88 lZ.37

4143.03 15.61 158.93 16.17 59.19 13 31 54 3543.0 11.41 152.35

M|D-COUR8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3498.9 $GR 1810.2 SG3 2276.4 ST 1595.9 SR 995.2 SS 3188.T

RRT ,9436 RRF -.9899 RTF -.9626 CRT .g723 CRS .9341CST .9974

SG8 3937.7 RE3 -.1189 R13 -.g733 LSA 36g0.4 MSA 292.3 SSA 29.1

361 3900,8 SG2 537.5 THA 26.$8 EL1 1870.2 EL2 198.6 ALF 31.63
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH Dk1E OCT 5 1984 FL[GRT _IME Z88.00 ARRIVAL DATE JUL 20 1985

HELIOCENTRIC C(_4|C

RL 149,58 LAL -.DO

RP 231.57 LAP -.03

RC 221.297 GL .38

PLANE7OCENTRIC CONIC

C3 20.DS6 VHL 4.ATS

LNCH AZMTM LNCH TIME

gO.DO 19 44 3

DO.DO 10 11 17

100.00 21 10 S

100.00 11 27 56

110.00 22 29 1

110.00 12 25 29

DIFFERENTIAL CCRflECTION8

TOE .9722 TRA-2.2678 TC3 1.0307 BAU .3983

ROE .7301 RflA -.9708 tiCS 1,0716 FAU .37592

FDE-6.1850 FRA16.7959 FC-16.2431 OWe $3402

80( 1,2158 SRA 2.4866 BC$ 1.4869 FSP 7622

DISTANCE 678.271

LOt 11,79 VL 32,647 GAL -7.29 AZL 8g.g5 HCA 218.50 SMA

LOP 250.29 VP 20.918 GAP .38 AZP 90,04 TAL 320.28 TAp

GP 18.42 ZAL 144.49 ZAP $29,49 ETS 110.04 ZAE 164.34 ETE

EARTH TO MARS

187.28 ECC .23657 INC .0485 vl 29.788

178.78 RCA 142,98 Apo 231.59 V2 23.748

131,62 ZAC 97.99 ETC 256.14 CLP 130.29

DLA 9,36 RAL 156.$9 RAO 6567.8 VEL 11,8g2 PTH 2.$1 V_P 3.632 DpA 10.49 RAp 185.50 ECC 1.3297

L-I TIME [NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT |NJ 2 LONG

2515.76 -ZS.SS 61,49 22.53 102.63 20 25 58 1915.8 -23.58 53.39

4557,88 11.32 192.22 18.21 63.87 11 27 15 3957.9 7.72 185.40

2288.28 -26,71 40.78 22.22 103.95 21 47 23 1638.3 -24.52 32,68

4310,61 12,38 173,50 17,66 62,57 12 39 46 3710.6 8.61 166.74

1991.30 -29,76 21.04 21,24 107.62 23 2 12 1391.3 -27.08 12.89

4130,36 13.$6 156.22 18.08 58.99 $3 34 20 3530.4 10.g4 131.88

M|D-COURSE (YJ[CUTION ACCURACY ORB[T OETERMINAT|ON ACCURACY

SGT 3326.2 S68 1838,9 SG3 2364.6 ST 1526.1 SR 1008.5 SS 3237.1

RRT .9413 RRF -.9696 RTF -,gGOZ CRT .9730 CRS .9530 CST .9969

3800,7 RZ3 -.1195 R13 -.9725 LSA 3705.9 MSA 300.9 ssA 28.8

SGI 3760.8 $62 549.2 THA 28.15 ELI 1818,8 EL2 195.3 ALF 53.17

LAUNCH DATE OCT 5 1964 FLIGHT TINS zgo. OO ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC DISTANCE 682.087 EARTH TO MARS

RL 149,58 LAb -.OO LOL 11.79 VL 32.837 GAb -7.28 AZt. 69,90 HCA 219.51SMA 187,11ECC .23563 INC .1018 Vl 29.788

RP 281.20 LAp -,06 LOP 235.30 VP ZO.94T GAp .05 AZP 90,06 TAL 320,34 TAP 179.85 RCA 143,02 APO 231.20 V2 23.788

RC 223.281 GL ,74 r_P 10,39 ZAL $44,42 ZAP 126.07 ETS 170.$1 ZAE 163,25 ETE 135,77 ZAC 97.87 ETC 256.18 CLP 128.82

PLAN(TOCENTRIC CQNIC

C3 19.850 VHL 4.455 DLA 9.92 RAL |56.26 RAO 6567.8 VEL 11.884 PTH 2.|1 vHP 3.387 DpA 10.66 RAp 185.07 (CC 1.$267

LNCN AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 41 23 2525.54 -25,70 62.17 22.58 $02.32 20 23 28 $925.5 -23.74 54.05

90.00 10 14 31 4543.68 t0,89 tgt.AO 18,$3 83,70 11 30 14 3g43.7 7.27 164.59

100.00 21 T 37 2247.39 -26.65 45.42 22.28 103.65 21 45 5 1647.4 -24.71 35.27

100.00 11 30 57 4297.06 $1.95 172,72 17,59 62.40 12 42 _L4 3697.1 8.16 165.98

110.00 22 27 D $998.99 -29.93 25.59 21.31 107.33 23 0 19 t399.0 -27.27 15,41

110.00 12 28 4 4516.23 14.74 157.54 15.97 58.80 13 36 42 3518.2 10.50 151.00

DIFFERENTIAL CCRR(CTION6 M|D-COURSE EXI[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9227 TRA-2,1346 TC3 ,9426 BAU ,3640 _T 3543.4 _ 1867.8 863 2453.7 ST 1451.8 SR 1021,5 SS 3283,7

ROE .7356 RRA -,9799 tiC3 $.0976 FAU ,38655 RRT .9364 RRF -.6693 RTF -.9566 CRT ,9740 CRS ,9519 CST .9963

F06-6.8134 FRA17,3458 FC-$6.9462 BWe 12605 _ 365G,5 R23 -.$205 R$3 -,97|4 LSA 3719.9 MSA 309.8 SSA 28.5

BOG 1,1802 BRA 2,3489 9C3 $.4470 FSP 8138 _l 3615.1 $GZ 56|.5 THA 29.94 EL$ 1764,9 EL2 190.5 ALF 34.89

LAUNCH DATE OCT 5 1984 FLIGHT TIME 292.00 ARRIVAL DATE JUL 24 1965

HEL|OC_N_RIC CONIC

RL 149.58 LAL -,DO

RP 2_0,82 LAp -.ID

RC 223,247 GL 1,10

PLANETOCENTRIC CONIC

C3 19.660 VHL 4.438

LNCH AZMTH LNCH TIME

90.00 19 36 50

gO.DO 10 17 40

100.00 21 5 16

100.00 11 _ 55

110.00 22 25 8

110.00 12 30 35

DIFFERENTIAL CQRRECTIONS

TOE .6720 TRA-$.9661

ROE .7420 RRA -,9692

FDE-6.4670 FRAIT.8693

DOE 1.1450 BRA 2.227T

01514MCE 885.910

LOL 11,79 VL 32.627 GAL -7.22 AZL 89.85 HCA 220.55 SMA

LOP 232.31 VP 20.977 GAP -.26 AZP g0.11 TAL 520.3g TAP

GP 10.37 ZAL 144,35 ZAP 126,60 ET6 170,97 ZAE 162,05 ETE

EARTH TO MARS

186,94 ECC .23476 INC .1498 vl 29.766

180.91RCA 143.05 APO 230.82 V2 23.827

159.51 ZAC 97,74 ETC 256.21CLP 127,31

DLA 10,28 RAL 158,34 RAD 6587.8 VEL 11.877 PTH 2.11VHP 3.525 DpA 10.85 RAp 184.61ECC 1.3239

L-I TIME IRJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2535.07 -25.84 62,84 22.64 $02.01 20 21 5 1935.1 -23.92 54.68

4580.07 10,48 190.61 18.08 63,54 11 33 10 5950.1 6.84 183.82

2256.26 -27,00 42.04 22,35 103.35 21 42 55 1656.3 -24.89 33.87

4264.06 11.54 1Tt,9T 17,53 62.23 12 45 19 3664.1 7.74 165.25

2006.50 -30.09 22.12 ZI.4O 107.05 22 58 32 1406.5 -2_,46 13.91

4106.63 $4,33 156.69 15,91 58.63 13 39 2 3506.6 10.07 150.37

MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 .8449 BAU ,3700 SGT 2948.7 668 $897.3 SG3 2543.5 ST 1373.5 SR 1084.9 SS 3330.8

RC3 1.1244 FAU .40143 RRT .9347 RRF -,9691RTF -,9524 CRT .9751CRS ,9509 CST .9955

FC-17.6588 Bwe 12369 _ 3506,3 R23 -,1222 Rt3 -.9702 LSA 3734.9 MSA 318,5 SSA 28.2

BC3 $.4064 FSP 6430 $Gt 3458.9 662 574.9 THA 32,01 EL$ $TDg.g EL2 t84.3 ALF 36.80

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 294.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC C(3NIC

RL 149.58 LAL -,DO

RP 230.48 LAp -,13

RC 227.163 St. 1.44

PLAN£TOCENTRIC CONIC

C5 19.528 VHL 4.419

LNCH AZMTH LNCH TIME

gO.DO 19 38 23

9O.OO 10 20 45

100.00 21 3 2

100.00 11 36 48

110.00 22 23 16

110.00 12 SS 3

DIFFERENTIAL CORRECTION6

TOE .81R9 TRA-$.6508

ROE .7484 RRA -,R989

FDE-6.8207 FRA$8.4381

BDE 1,1101BRA 2.$032

DISTANCE 689.743

LCA. 11,79 VL 32,619 GAL °7,20 AZL 69.80 HCA Z21.55 SMA

LOP 233,33 VP 25.009 GAP -,60 AZP 90.$5 TAL 320.43 TAP

$0.35 ZkL 144,29 ZAP 123._ ETS $72.42 2kF. $60.75 ETE

EARTH TO MARS

166.78 ECC .23394 INC .1968 vt 29,788

$65.97 RCA $43.08 APO 230.48 V2 28.867

142,67 2AC 97.61 ETC 256.25 CLP 125.73

DLA 10,62 RAt. 158,42 RAO 6567.8 V(L 11.870 PTH 2.11 VHP 3,486 DpA 11.05 RAp 184.12 ECC 1.3213

L-I TIME INJ LAT IMJ LONG IMJ RT A$C INJ AZMTH INJ TIH( PO CST TIM ZNJ 2 LAT ZNJ 2 LONG

2544,38 -25.97 63,49 22.72 $01.7| 20 18 48 1944.4 -24.09 55.32

4557.03 1O,09 189.86 18.05 63.40 $1 36 2 3917.0 6.45 185.08

2264.97 -27,|3 42.65 22,44 103,06 21 40 46 1665.0 -25.06 34.46

4271,67 18,$3 1?$,26 17,49 62,06 $2 48 D 3671.7 7.33 164,56

2013.85 -30,23 22,64 21.50 106.77 22 56 50 1413.8 -27.64 14,41

4095.56 $3.93 156,27 15,96 58.47 $3 41 18 3495.6 6.66 149.78

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 ,7368 BAU .3566 SGT 2741.5 $GR 1926,6 SG3 2833,3 ST 1291,2 SR 1048.3 SS 3376.9

RC3 1,$505 FAU .41430 RRT .9t68 RRF 0,9688 RTF -,646§ CRT .9786 CRS ,9499 CST ,9945

FC-16.3691 BWe 11856 SG8 3350,7 R23 -.1243 R13 -,9688 LSA 3749.8 MSA 327.2 $SA 27.9

Be3 $.3665 FWe 8?70 SG$ 3296.5 3G2 589.3 THA 34,41 ELI $653.8 EL2 $76,1 ALF 38.93

8?



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19645

LAUNCH DATE OCT S 1964 FLIGHT TIME 298.D0 ARRIVAL DATE JUL 28 2965

HELIOCENTRIC CQHIC DISTANCE 693.588 EARTH TO MARS

RL 149.58 LAb -.OO LOL 11.79 Vb 32.809 GAL -7.17 AZL 89.76 HCA 222,57 SNA 188.63 ECC .23318 JNC .2412 vl 29.788

RP 230.03 LAP -.18 LOP 234,3} VP 21.040 6AF -,92 AZP 90,18 TAL 320.43 TAP 183.0} RCA 143.11 APO 2}0.13 VZ 23.807

MC 229.120 6L 1.79 GP 10.}3 ZAL 144.25 ZkP 123.53 ITS 171,87 ZAE 159.36 ETE 145.90 ZAC 97.48 ETC 256.30 CLP 124.16

PLANETOCENTRIC CONIC

C3 19.387 VHL 4.403 OLA 10.94 RAL 1§8.S0 RAD 8567.8 VEL 11.885 PTH 2.|0 VHP 3.409 DpA 11.27 RAP 183.59 ECC 1.3191

LNCH AZNTH LNCH TIMC L-I TIME ]MJ LAT INJ LON6 INJ RT A$C INJ AZNTH ]MJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

90.00 19 34 4 25S3.48 -26.09 84.12 2Z.81 101.42 20 15 37 1953.S -24.25 55.94

90.00 10 23 48 4}04.55 9.70 189.14 18.03 63.27 11 32 }l 3904.5 6.04 |82.38

100.00 21 0 33 2273.48 -27.28 43.25 22.53 102.77 21 32 47 1875.5 -25.25 33.04

100.00 11 39 38 4259.80 10.77 170.59 17.47 61.95 12 50 38 3659.8 8.93 183.90

110.00 22 21 33 2021.03 -30.37 23.15 21.81 106.50 22 S} 14 1421.0 -27.81 14.89

110.00 12 35 27 4084.99 13.56 155.68 15.84 58.52 13 43 32 3485.0 9.27 149.21

DIFFERENTIAL CCRRECT|ONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7892 TRA-I.RD48 TC3 .6253 BAU .3457 SGT 252£.Z SGR i956,3 863 2723.0 ST |207.2 SR 1062.5 88 3425.2

MDE .7558 RRA-I.00T9 RC3 1.1791FAU .42791 RRT .R239 RRF -.94_08 RTF -.9390 CRT .9787 CRS .9493 CST ,9931

FOE-G.790R FRAIR.D689 FC-19.1086 BSP 11163 _ 3192,0 R23 -.1257 RI} -.8673 LRA 5768.9 MSA 335.8 SSA 27.4

DOE 1.0784 RRA 1.9733 BC3 1.3338 FSP 9053 SGI 3134.6 $62 602.2 THA 37.23 ELI 1599.7 ELI 184.6 ALF 41.27

LAUNCH DATE OCT S 1964 FLIGHT TIME 298.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC COLIC DISTANCE 897.436 EARTH

RL 149.S8 LAL -.00 LOL 11.79 VL 32.801GAL -T.lS AZL 89.72 HCA 224J,$9 SMA 186.49 (CC .25247 INC

RP 229.97 LAP -.20 LOP 23}.38 VP 21.0T3 GAP -1.23 AZP 90.21 TAL 520.48 TAP 184.08 RCA 143.14 APO

RC 231.027 GL 2.10 GP 10,31 ZAL 144,19 ZAP 121,93 ETS 172.31 ZAE 157.87 ETE 148.62 ZAC 97.32 ETC

PLAM[TOCENTRIC CONIC

C3 19.263 VHL 4,389 DLA 11,25 RAL 1}8,60 RAO 6S87.8 V[L 11,8}9 PTH 2.10 VHP 3.356 DPA 11,51 RAP

LNOt AZMTH LIKH TIN( L-! TIME INJ LAT

90.00 19 31 51 2582.36 -26.21

9Q.00 10 28 43 4492.64 9.34

100v00 20 58 51 2281.75 -2_.38

SOQ.00 11 42 24 4248.47 10.40

110.00 22 19 }S 2022.06 -30.51

110.00 12 37 49 4074.93 13.20

DIFFERENTIAL CCRRECTIONS

TOE .T125 TRA-1,5599 TC3 .4935 BAU ,3347

ROE .7921RRA-l.0178 RC3 1.2023 FAU .44041

FOE-6.9391FRAID.5188 FC-19.7933 BSP 10603

DOE 1.0433 BRA 1.8458 BC3 1.2997 FSP 9381

TO MARS

.2848 V1 29.788

229.84 V2 23.948

256.35 CLP 122.52

183.02 (CC 1.3170

|NJ LONG [NJ RT ASC INJ AZMTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

64.75 22.92 101.13 20 14 33 1962.4 -24.41 }6.§4

188.48 18.04 63.15 11 41 36 5892.6 5.66 161.71

43.83 22.64 102.48 21 36 53 1681.7 -25.39 35.80

169.94 17.48 61.62 12 53 13 3648.5 6.56 163.27

23.86 Z|.73 108.23 22 33 44 1428.1 -27.98 15.37

155.13 15.83 58.18 13 45 44 3474.9 8.89 148.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2292,1 Sr_ 1984.7 SG3 2811.4 ST 1115.0 SR 1075.2 S$ 3488.0

flRT ,9143 RRI r -.9884 RTF -.8278 CRT .9808 CRS .9483 CST .9913

S_ 3031.9 R23 -.1288 R13 -.9655 LSA 3782.5 MRA 344.4 SSA 27.2

_1 2967.7 862 620.8 THA 40.S1 EL| 1541.5 ELI 152.3 ALF 43.94

LAUNCH DATE OCT 5 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG I 1965

DISTANCE 701.298 EARTH

-7.15 AZL 89.67 HCA 224.62 8MA 188.36 ECC .23182 INC

HELIOCENTRIC CONIC

RL 149.58 LAL -.00 LOt. 11.?9 VL 32.593 GAL

RP 229.28 LAp -.23 LOP 238.A1 VP 21.107 GAP -l.54 AZP 90.23 TAL }20.50 TAp 185,12 RCA 143.15 APO 229.56

RC 232.913 GL 2.42 GP 10.29 ZAL 144.15 ZAP 120.29 ET8 17Z.7S ZA[ 156.31 ETE 151,07 ZkC 97.16 ETC 256.40

PLANETOCEHTR|C COH|C

C3 19.154 VHL 4.377 DLA 11.5§ RAL 158.70 RAD 6567.8 VEL 11.855 PTH 2.10 VHF 3.306 OPA 11.76 RAp 182.42

TO MARS

• 3284 VI 29.788

V2 23.988

CLP 120,84

ECC 1.3152

LNCH A2MTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 29 45 2571.03 -26.32 65,36 23.04 100.64 20 12 3_ 1971.0 -24.}8 57.13

90.00 10 29 37 4481.27 8.99 187.80 18.06 63.03 11 44 18 3881.3 5.30 181.07

100.00 20 $6 56 2289.85 -27.§0 44.41 22.77 102.20 21 35 6 1689.8 -25.54 36.15

100.Q0 11 45 7 4237.69 10.08 169.33 17.50 61.70 12 S} 44 3637.7 8.20 182.67

110,00 22 18 24 2034.93 -30.64 24.15 21.87 105.96 22 $2 19 1434.9 -28.14 13.84

110.00 12 40 8 406}.}7 12.85 154.60 IS.84 58.05 13 47 53 3465.4 8.54 148.16

DIFFERENTIAL CCIRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .6588 TRA-1.3742 7C3 ,}§72 BAU .3274 SGT 2051.5 }DR 2012.9 SG3 2898.8 ST 1021.0 8R 1088.5 SS 3512.3

RDE .7893 RflA-I.0268 RC3 1.2276 FAU .45}50 RRT .9012 RRF -.9683 RTF -.9121 CRT .98}} CRS .9477 CST .9892

FOE-7.0989 FRA20.0439 FC-20.4978 BSP 9974 SC_ 2874.1 fl23 -.1306 fl13 -.9637 LRA 3799,8 MSA 352.8 SSA 26.8

BGE 1.0114 BRA 1.7158 8C3 1.2785 FSP 9674 SGt 2802.2 SG2 838.8 THA 44.40 ELI 1486.2 EL2 136.1 ALF 46.66

LAUNCH DATE OCT 5 1964 FLI6HT TIN( 302.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC C_NIC OISTAMCE 70S.163 EARTH TO MARS

RL 149.58 LAL -.00 LOt. 11.79 VL 32.585 GAL -7.11 AZL 89.63 HCA 225.66 Skik 186.23 ECC .23122 INC .3870 Vl 29.788

RP 228.89 LAP -.26 LOP 237.44 VP 21.142 GAP -1.84 AZP 90.28 TAL 320.50 TAp 188.16 flCA 143.17 APO 229.29 VZ 24.029

RC 234°??8 GL 2.72 GP 10.26 ZAL 144.12 ZAP 118.61 ETS 173.19 zAE 154.67 ETE 153.28 ZAC 98.99 ETC 258.46 CLP 119.12

PLAN[TOCENTNIC CONIC

C3 19.059 VHL 4.366 OLA 11.84 RAL 158.80 RAO 6}67.8 V(L 11.831 PTH 2.10 VHp 3.239 DpA 12.03 RAP 181.79 ECC 1.3137

LNCN AZNTH LNCH TIN( L*I TIN( ZNJ LAT |NJ LONG

R0.00 19 27 48 25?9.}0 -26.43 85.9}

90.00 10 32 28 4470.46 8.65 187.19

100.00 20 55 8 2297,78 -27.81 44.97

100.00 11 47 46 4227,43 9.72 166.75

110.00 22 18 }R 2041,65 -30.78 24.65

110.00 12 42 24 4058.31 12.52 154.10

OIFFER}NTIAL CORRECTION9

TDE .5977 TRA-I.2030 TC3 .2077 8AU .3231

ROE .7782 RRA-I.OSaO RC3 1,230R FAU .48601

FOE-7.2}|9 FRA20,}63R FC-21,1980 BIP 9378

DOE .9797 BRA 1.5878 BC3 |,2880 FSP 9976

lNJ RT A_ INJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

23.18 100.58 20 10 4} 1979.5 -24.70 57.7|

18.11 S2.93 11 46 56 _870.5 4.96 100.46

22.91 101.93 21 33 25 1697.8 -25.69 36.69

1?.54 61.59 12 58 13 3627.4 5.86 182.10

22.02 105.70 22 51 0 1441.6 -28.30 10.30

15,87 57.93 13 50 O 3458.3 8.20 147.66

ORBIT DETERMINATION ACCURACY

ST 921.8 8R 1101.1SS 3553.0

CRT .9882 CRS .9469 CST .9861

LSA 3815.8 MSA 361.0 SSA 26.5

EL1 1431.2 EL2 117.3 ALF 50.14

MID-COURSE EXECUTION ACCURACY

867 1803.0 SG4t 2039.7 863 2983.9

flRT .8905 RRF -.g680 flTF -.8882

SGB Z722,4 R23 -.1317 R13 -,9620

SGI 2641.2 SG2 859,9 THA 49.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT S 1964 FLIGHT TIN( 304.00 ARRIVAL DATE AUG 5 1945

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 226.$1 LAp -.30

RC 25S.S23 GL 3.02

PLANETOCENTRIC CONIC

C3 18.978 VHL 4.356

LNCH AZNTH LNCH TIME

90.00 19 25 54

90.00 10 35 12

100.00 20 53 26

100.00 11 50 21

110.00 22 15 38

110.00 12 44 38

DIFFERENTIAL CCRRECTION$

TOE .5369 TRA-I.D2sS TCS .0476 BAD .3231

ROE .7829 RRA-1.0446 RC3 1.2726 FAU .47801)

FOE-7.3964 FRA21.0731 FC-21.8094 8SF 8802

BOE .9493 BRA 1.4637 BC3 1.2735 FSP 10274

OISTANCE 709.039 EARTH TO MARS

LOt. 11.79 YL 32.579 GAL -7.10 AZL 89.59 HCA 226.69 SMA 186.11ECC .23066 INC .4062 vl 29.768

LOP 238.46 VP 21.178 GAP -2.14 AZF 90.20 TAL 320.50 TAp 187.19 RCA 143.18 APO 229.04 V2 24.070

GP 10.24 ZAL 144.10 ZAP 116.69 (75 173.62 ZA( 152.97 ETE 155.29 ZAC 96.82 ETC 256.53 CLP 117.36

OLA 12.12 RAL 158.91 9AD 6567.8 VEL 11.847 PTH 2.10 VHP 3.215 DPA 12.31 RAp 181.12 ECC 1.3125

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2567.77 -26.53 66.54 23.32 100.26 ZO 9 2 1987.8 -24.84 58.28

4460.19 6.34 186.60 18.17 62.84 tl 49 32 3850.2 4.63 179.68

2305.46 -27.72 45.52 23.07 101.66 21 31 51 1705.5 -25.83 37.22

4217.71 9.41 166.20 17.60 61.50 13 0 39 3617.7 5.53 161.56

2048.21 -$0.88 25.11 22.19 105.44 22 49 47 1448.2 -28.45 16.75

4047.73 12.21 153.63 15.93 57.86 13 32 5 3447.7 7.85 147.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1550.0 SGR 2065.0 963 3066.1 ST 816.4 99 1113.1SS 3592.7

RRT .8470 RRF -.9678 RTF -.6500 CRT .9896 CflS .9461CST .9615

Sr_ 2592.0 RZ3 -.1302 R13 -.9607 LSA 3831.4 MSA 369.2 $SA 26.2

$61 2469.9 Sr_ 683.3 THA 54.47 EL1 1378.3 EL2 95.0 ALF 53.76

LAUNCH DATE OCT S 1964 _LIGHT TIME 306.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 228.16 LAP -.33

RC 238.449 St. 3.30

PLAN(TOCENTRIC CGI41C

CS 10.911 VHL 4.349

LNCH AZ14TH LNCN TIM(

90.00 19 24 9

90.00 10 37 34

100.00 20 51 SO

100.00 11 58 53

110.00 22 14 25

110.00 18 49 48

DISTANCE 712.923

11.79 VL 32.572 6AL -7.09 AZL 89.58 NCA 227.73 SNA 186.00 ECC .23018

LOP 239.$2 VP 2t_216 GAP -2.44 AZP 90.30 TAL 320.49 TAp 188.22 RCA 143.19

_p 10.21 2AL 144.09 ZAP 115.13 ETS 174.05 ZN[ 131.20 ST( t57.12 ZAC 96.63

DLA IE.38 RAL 158.05 RAD 8587.8 VEL 11.845 PTH 2.t0 VHp 3.174 DpA 12.60

L-I TIN( ZNJ LAT INJ _ ZNJ RT A_ INJ AZNTH INJ TIN£ PO CST TIM

2595.82 -28.83 67.11 25.49 100.01 EO T 25 1993.8

4450.46 8.03 186.05 18.25 62.78 11 56 4 3850.5

2313.01 -27.82 49.05 23.24 101.39 61 30 23 1713.0

4208.51 9.11 187.98 17.88 61.41 13 3 2 3608.S

8054.63 -51.00 2S.ST 22.38 105.19 22 46 39 1434.6

4039.93 11.82 153.19 18.00 57.72 13 34 8 $439.6

DIFFERENTIAL r_RRECTIONs

TOE .4743 TRA -.840§ TC3 -.1221 BAU .5284

RDE .7698 RRA-1.05E2 RC3 I._32 FAU .489t)5

F09-?.5462 FRA81.$557 FC-28.4298 BSP 8259

BOE .9214 9irA 1.3467 8C3 1.9990 FS4P 10551

EARTH TO MARS

INC .4441 vl 29.788

APO 228.82 V2 24.111

ETC 256.60 CLP 115.57

RAP 180.42 ECC 1.3112

INJ 2 LAT INJ 2 LONG

-24.97 56.83

4.32 179.34

-25.97 37.74

S.ZZ 161.05

-_8.S0 17.19

7.58 146.79

ORBIT DETERMINATION ACCURACY

ST 711.9 SR 1124.6 SS 3630.6

CflT .9934 CRS .9455 CST .9743

LSA 3848.3 MSA 377.2 SSA 25.8

EL1 1329.3 EL2 69.1 ALF 57.75

NI9-C, QURM[ EXECUTION ACCURACY

SGT 1299.1 Sr,,R 2088.6 SG3 3144.8

2flT .T668 RRF -.H78 RTF -.T848

2459.7 R23 -.1243 R13 -.9602

$61 23S|.8 $G2 708.0 THA 61.00

LAUNCH DATE OCT S 1964 PLIGHT TIME 308.00 ARRIVAL DATE 4US 9 1955

HELIOCENTRIC CONIC DISTANCE 715.813 EARTH TO MARS

RL 149.56 LAL -.DO LOL 11.79 VL 32.366 GAL -7.08 AZL 89.52 HCA 228.77 SMA 185.90 ECC .22974 INC .4806 Vl 29.788

RP 22T.73 LAP -.36 LOP 240.56 VP 21_652 GAP -2.73 A_ 90.32 TAL 320.46 TAp 189.24 RCA 145.19 APO 225.61 V2 24.152

RC 240.244 G_ 3.59 6P 10.16 ZAL 144.09 ZAP 113.34 ETS 174.47 zAE 149.$7 ETE 158_79 ZAC 96.44 ETC 256.67 CLP 115.75

PLANETOCENTRIC CONIC

C3 15.656 VHL 4.$43 DLA IE.63 RAL 159.16 RAO SSST.S YEL 11.842 PTH 2.10 VHP 3.136 DpA 12.90 RAP 179.69 ECC 1.3104

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 22 31 2603.$7 -25.72 $7.66 23.67 99.75 20 5 55 2003.7 -25.10 59.37

go. Do 10 40 32 4441.69 7.75 195.52 18.36 62.68 11 54 34 3841.3 4.02 178.82

100.00 20 50 L_ 2320.35 -27.92 46.58 23.42 101.13 21 29 3 1720.3 -26.10 35.25

lOO.OO 11 53 25 4199.84 8.83 167.19 17.77 61.32 13 5 22 3599.8 4.93 160.57

110.00 22 13 17 2060.80 -31.11 26.03 22.57 104.94 22 47 38 1460.9 -28.74 17.62

110.00 16 46 57 4032.06 11.64 152.77 16.09 57.63 13 55 9 3432.1 7.29 146.39

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

TOE .4052 TRA -.6530 TC3 -.3124 9AU .3388 S_T 1067.2 9GR 2108.6 $63 3218.6 ST 596.6 SR 1133.2 $s 3657.1

ROE .7940 flRA-l.0616 RC3 1.3068 FAU .48919 RRT .6752 RRF -.9672 RTF -.$622 CRT .9966 CRS .9441CST .9632

FOE-7.6423 FRA22.0931 FC-22.9197 9SIP 7988 S_ 2363.2 R23 -.1108 R13 -.9609 LSA 3855.6 M$A 385.0 $$A 25.8

9OE .8914 BRA 1.2463 9C3 1.3437 FSP 10912 SG1 6244.9 362 739.5 THA 66.71 EL1 1279.9 EL2 43.6 ALF 62.28

LAUNCH DATE OCT 5 1964 FLIGHT TIM( 310.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC C(_IIC DISTANCE 720.714 EARTH TO MARS

RL 149.59 LAL -.00 LOL 11,78 VL 32.560 GAL -7.08 AZL 88,48 _ 229.82 SNA 185.80 ECC ,22935 INC .5167 vl 29.788

RP 227.$4 LAP -.39 LON 241.61 VP 2_.200 GAP -3.02 AZP 90.33 TAL 320.43 TAP 190.25 RCA 143.19 APO 228.42 V2 24.193

RC 242.030 GL 3.85 r_p 10.15 zAL |44s09 ZAP 111.51ET$ 174.89 ZA( 147.49 ETE 160.32 ZAC 96.24 ETC 256.75 CLP 111.87

PLAN(TOCENTRIC C.OI41C

C$ 18.616 VHL 4.338 DLA 12.87 RAL 1_.18 RAO 6567.9 VEL 11.841PTH 2.10 VHP 3.102 DPA 13.22 RAp 178.92 ECC 1.3097

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 21 0 2611.32 -26.80 68.2t 23.67 89.49 20 4 32 2011.3 -25.22 59.90

90.00 10 43 6 4432.63 7.48 185.03 18.48 62.61 11 57 0 3832.6 3.75 178.34

100.00 20 49 | 2327.51 -29.01 47.09 23.62 100.88 21 27 48 1727.5 -26.23 38.74

100.00 11 57 48 4191.68 9.56 166.73 17.89 61.25 13 7 40 3591.7 4.66 160.12

110.00 22 12 15 2067.02 -31.21 25.47 22.79 104.70 22 46 42 1467.0 -28.86 19.05

110.00 12 51 3 4024.95 11.38 152.39 18.20 57.55 13 58 8 3424.9 7.02 146.01

DIFFERENTIAL C(_RECTION$ MIO-CoURK EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .3419 TRA -.4530 TC3 -.4950 8AU .3561 $GT 874.7 S6R 6128.4 SG3 5288.5 ST 487.8 SR 1144.6 $S 3693.5

RIDE .8017 RRA-1.0859 RCS 1.3659 FAU .51090 RNT .4676 RRF -.9689 RTF -.4380 CRT .9984 CR$ .9457 CST .9409

FOE-7.7987 FRAES.4TO7 FC-23.5002 85P 7451 Sr_ 2301.1 923 -.0896 913 -.9628 LSA 3877.6 M$A sgE.T $$A 25.3

BIDE .8719 BRA 1.1592 9C3 1.4153 FSP 11117 SG1 2|76.8 962 757.5 THA 77.59 EL1 1244.0 EL2 25.4 ALF 66.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 5 1964 FLIGHT TIME 312.00 ARRIVAL DATE AUG 13 1985

NELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP Z26.98 LAP -.43

RC 243.792 GL 4.12

PLANETOCENTRIC CONIC

C3 18.791VHL 4.535

LNCH AZMTN LNCH TIME

90.00 19 lg 37

go.o0 10 45 39

100.00 20 47 46

100.00 12 0 11

110.00 22 11 20

110.00 12 53 7

DISTANCE 724.621 EARTH TO MARS

LOt. 11.7g VL 32.555 GAL -7.08 AZL 89.45 HCA 230.87 SMA 185.71 ECC .22901 INC .5518 V1 29.788

LOP 242.86 VP 21.$29 GAP -3.30 ATP 90,35 TAL 320.39 TAp 191.26 RCA 143.18 APO 228.24 V2 24.255

;p ID.It ZAL 144.11 ZAP 109.64 ETS 175.31 ZAE 145.56 ETE 161.73 ZAC 96.02 ETC 258.84 CLP 109.97

OLA 13.10 RAL 159.44 RAO 6567.6 VEL 11.83_ pTH 2.10 VHP 3.071 OPA 13.54

L-I TIME INJ LAT INJ L(_IG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

2618.77 -26.88 68.74 24.08 99.24 20 3 16 2018.8

4424.52 7.22 184.57 16.61 62.55 11 59 24 3824.5

2334.48 -28.10 47.59 23.84 100.63 21 26 40 1734.5

4164.04 8.$1 166.30 18.03 61.18 13 9 55 3584.0

20?3.00 -31.32 26.91 23.02 104.46 22 45 33 1473.0

4016.28 11.14 152.03 16.32 57.47 14 0 5 3418.3

RAP 178.13 ECC 1.3093

INJ 2 LAT INJ 2 LONG

-25.33 80.41

S.49 177.88

-26.35 39.22

4.40 159.70

-29.01 18.46

6.77 145.66

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .ZTS2 TRA -.2481 TC3 -.8897 BAu .3789 _T 778.7 SGR 2145.1 883 3352.3 ST 377.9 SR 1154.4 8S 3724.5

ROE .8084 RRA-l.0887 tiCS 1.3413 FAU .52112 RRT .1092 RRF -.9665 RTF -.0601 CRT .9903 CR$ .9431 CST .8943

FOE-7.9345 FRAZZ.e583 FC-24.0088 BSP 7185 S_ _28|,_5R23 -.0615 R13 -.9656 LSA 3896.9 MSA 400.3 SSA z4.g

802 .8540 BRA 1.0981 BC3 1.5063 FSP 11328 SGI 2147.0 SG2 771.3 THA 87.40 EL1 1213.7 EL2 50.1 ALF 72.01

LAUNCH DATE OCT 5 1964 FLIGHT TIM( 314.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CC)NIC

RL 149.$8 LAL -.00

RP 226.56 LAP -.46

RC 245.534 GL 4.37

PLAN[TOCENTRIC CONIC

C3 18.778 VML 4,SS3

LNCH AZMTM LNCH TIM(

90.00 19 18 21

90.00 10 48 7

100.00 20 48 38

100.00 12 2 31

110.00 22 10 31

110.00 12 55 8

DIFFERENTIAL CORRECTI(:_I8

TOE .2062 TRA -.0376 TC3 *.8940 BAU .4072

ROE .8147 RRA*I.0724 hC3 1.3537 FAU .53037

FOE-8.0584 FRAZS.ZI53 FC-24.4526 BSP 7101

DOE .8404 BRA 1.0730 BC3 1,6223 FSP 11532

DISTANCE 728.536 EARTH TO MARS

LOL 11.7"9 VL 32.550 GAL -7.08 AZL 89.41HCA 231.93 SHA 185.63 ECC .228412 INC .5855 vl 29.788

LOP 243.71VP 2.1.369 GAP -3.58 AZP 90.36 TAt. 320.33 TAP 192.26 RCA 143.17 APO 226.09 V2 24.277

GP 10.07 ZAL 144.14 ZAP 107.75 ETS 175.73 ZAE L43.58 ET( 163.04 ZAC 95.80 ETC 256.93 CLP 108.04

DLA 13.31RAL 159.59 RAO 6387.8VEL 11.839 PTH 2.10 VHp 3,044 DPA 13.86 RAP 177.30 ECC 1.3090

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIITH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2626.01 -26.96 69.25 24.31 98.99 20 2 7 2026.0 -25.45 60.91

4416.95 6.98 164.14 18.77 62.49 12 I 44 3816.9 3.24 177.46

2341.26 -28.18 48.07 24.07 100.39 21 25 40 1741.3 -26.46 39.70

4178.92 8.08 165.90 18.18 61.12 13 12 8 3576.9 4.16 159.30

2078.83 -31.41 27.35 25.26 104.23 22 45 9 1478.8 -29.14 18.67

4012.12 10.92 151.89 18.47 57.40 14 2 0 3412.1 6.54 145.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 825.0 $GR 2158.7 SG3 3409.9 ST 274.0 SR 1163.1SS 3751.9

RRT -.3045 RRF -.9660 RTF .3665 CRT .9399 CRS .9425 CST .7764

SG8 2310.2 R23 -.0299 R13 -.9685 LSA 3916.3 HSA 407.7 SSA 24.5

881 2175.3 SG2 777.9 THA 97.60 ELI t191.4 EL2 91.4 ALF 77.44

LAUNCH OATE OCT 5 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC

RL 149.56 LAL -.00

RP 226.17 LAP -.4g

RC 247.258 GL 4._2

PLANE_OCENTRIC CONIC

C3 18.778 VHL 4.333

LNCH AZMTH LNCH TIME

go.o0 19 17 12

90.00 10 50 32

100.00 20 45 38

100.00 12 4 47

1i0.00 22 9 48

110.00 12 57 T

DISTANCE 732.458 EARTH TO MARS

LOt. 11.79 VL 32.546 GAL -7.08 AZL 89.38 HCA 232.98 SMA 185.55 ECC .22848 1NC .6187 vl 29.788

LOP 244.77 VP 21.410 GAP -3.85 AZP 90.37 TAL 320.27 TAp 193.25 RCA 143.16 APO 227.95 q2 24.318

_p 10.02 ZAL 144.18 ZAP 105.83 ETS 176.24 ZAE 141.57[T[ 164.24 ZAC 93.57 (TC 237.02 CLP 106.08

OLA 13.51 RAL 159.75 RAO 6567.6 VEL 11.839 PTH 2.10 VHP 3.020 DFA 14.19 RAP 176.48 ECC 1.3090

L-I TIME INJ LAX INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2633.03 -27.04 69.75 24.55 98.75 20 1 5 2033.0 -25.55 61.40

4409.92 8.76 183.74 18.95 62.44 12 4 2 3809.9 3.02 177.06

2347.85 -28.27 48.55 24.32 100.15 21 24 46 1747.9 -26.58 40.15

4170.35 7.86 165.54 18.35 61.07 13 14 18 3570.3 3.94 158.94

2084.51 -31.51 27.75 23.52 104.00 22 44 32 1484.5 -29.26 19.26

4006.44 10.71 151.38 16.64 57.34 14 3 53 3406.4 6.53 145.03

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1349 TRA .1784 TC3-1.1066 BAU .4407 SGT 1005.2 9GR 2166.6 $83 3460.0 ST 194.8 SR 1170.2 SS $773.8

ROE .8202 RflA-l.0737 RC3 1.3626 FAU .53842 RRT -.5933 RRF -.9855 RTF .6576 CRT .7044 CRS .9417 CST .4288

FOE-8.1635 FRA23.3360 FC-24.8235 8SP 7217 S_ 2390.2 R23 -.0008 R13 -.97|2 LSA $934.0 MSA 415.1 SSA 24.1

BDE .8313 BRA 1.0884 8C3 1.7554 FSP 11724 881 2260.7 SG2 776.2 THA 107.51 ELI 1178.3 EL2 137.3 ALF 83.22

LAUNCH DATE OCT 5 1964 FLIGHT TIME 318.00 ARRIVAL OAT( AUG 19 1963

HELIOCENTRIC COLIC DISTANCE 736.387

RL 149.56 LAL -.00 LOt. 11.79 VL $2.541GAL -7.09 AZL 89.35 HCA 234.05 SHA 185.48 ECC .22829

tip 225.78 LAP -.53 LOP 245.83 VP 21.451 GAP -4.12 AZP 90.38 TAL 320.t9 TAp 194.24 RCA 143.14

RC 248.959 GL 4.86 f,P 9.97 zAL 144.23 zAP 1_3.89 ETS 176.55 zA[ 139.51 ETE 165.36 ZAC 95.33

PLAN[TOCENTRIC r..CHIC

C3 18.791Vl_L 4.$35 DLA 13.?1RAL 159.91RAD 6567.8 VEL 11.839 pTH 2.L0 VHP 3.000 DpA 14.52

LNCH AZMTN LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

90.00 19 IG 12 2859.83 -27.11 70.24 24.81 98_51 20 0 IJ 2039.9

90.00 I0 52 53 4403.43 6.56 183.38 19.14 62.39 12 6 16 3803.4

100.00 20 44 45 2594.25 -28.34 49.01 24.59 99.92 21 23 59 1754.3

lO0.OO 12 7 1 4164.26 7.86 185.20 18.55 61.02 13 16 25 $564.3

110.00 22 9 11 2090.05 -51.60 28.16 25.80 103.77 22 44 1 1490.0

110.00 12 59 4 4001.23 10.52 1_1.10 18.82 57.29 14 5 45 3401.2

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY

TOE .0618 TRA .$98Q TC3-1.3248 BAU .4788 _T 1273.4 Sr_ 2175.2 883 3502.4

ROE .8£57 RRA-S.0731 RC3 1.3892 FAU .54560 RRT -.7466 RRF -.9648 RTF .8088

FDE-8.IG42 FRA23.8085.FC-25.1369 88P 7528 S_ 2520.5 R28 .0208 R13 -.9737

BOE .8280 BRA 1.1450 BCS 1.9052 FSP 11854 $81 2400.8 882 767.5 THA 116.53

EARTH TO MARS

INC .6509 vl 29.788

APO 227.83 VZ 24.360

ETC 257.13 CLP 104.11

RAP 175.59 (CC 1.3092

INJ 2 LAT INJ 2 LONG

-25.85 61.88

2.81 178.70

°26.68 40.60

3.74 138.61

-29.38 19.65

8.13 144.78

ORDIT OETERMINATION ACCURACY

ST 185.6 SR 1176.G SS 3?93.4

CRT .0753 CRS .9409 CST -.2634

LSA 3gs3.4 NSA 422.0 $SA 23.7

ELI 1178.6 EL2 185.1ALF 89.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUHCH OAT( OCT 5 1964

HELIOCENTRIC CDNIC

RL 149.58 LAL -.00

Rp 223.82 LAp -.69

RC 257.180 GL 5.94

PLANETOCEHTRIC CONIC

C3 19.056 VHL 4.365

LNCH AZMTH LHCH TIME

90.00 19 13 3

90.00 11 3 46

100.00 20 42 10

100.00 12 17 21

110.00 22 7 46

110.00 13 8 14

FLIGHT TIME 328,00 ARRIVAL DATE AUG 29 1965

DISTANCE 756.134 (APTH TO MARS

LOL 11.79 VL 32.525 GAL -7.17 AZL 89.20 HCA 239.41 SMA 185.21 ECC .22804 INC .8020 vl 29.788

LOP 251.19 VP 21.664 GAP -S.42 AZP 90.41 TAL 319.65 TAp 199.06 RCA 142.98 APO 227.45 V2 24.569

GP 9.80 ZAL 144.66 ZAP 93.96 ETS 178.50 ZAE 128.87 ETE 169.97 ZAC 94.02 ETC 257.70 CLP 94.02

OLA 14.49 RAL 180.88 RAD 6567.8 V(L 11.851 PTH 2.10 VHp 2.953 DPA 16.12 RAP 171.04 _CC 1.3136

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

2670.72 -27.40 72.45 26.37 97.44 19 57 34 2070.7 -26.09 64.03

4379.16 5.79 182.01 20.40 62.23 12 16 45 ]779.2 2.03 175.35

2363.37 -28.67 51.11 26.16 98.86 21 21 53 1783.4 -27.14 42.64

4141.75 6.91 163.94 19.79 60.85 13 26 22 3541.7 2.98 157.37

2113.$1 -32.00 30.04 25.43 102.73 22 43 2 1515.5 -29.91 21.44

3982.37 9.82 150.08 19.02 57.09 14 14 36 3382.4 5.42 143.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3260 TRA 1.5710 TC3-2.4745 BAU .7185 SGT 3063.7 STeR 2150.4 SG3 3592.3 ST 771.7 3R 1166.9 SS 3827.7

ROE .8438 RRA-l.0422 RC3 1.3530 FAU .56240 RRT -.9162 RRF -.959_RTF .9721 CRT -.6155 CRS .9361 CST -.9666

FOE-8.SS38 FRA24.4139 FC-25.5504 BSP 11466 _ 5743.1 R23 .0426 R13 -.9864 LSA 4056.2 MSA 453.2 SSA 21.6

BDE .9065 BRA 1.8853 BC3 2.8203 FSP 12272 SGI 3673.5 SG2 718.6 THA 145.76 EL1 1362.8 EL2 389.7 ALF 120.67

LAUNCH DATE OCT 5 1964 FLLGHT TIM( 330.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC C_NIC DISTANCE 760.102 EARTH TO MARS

RL 149.56 LAL -.DO LOt. 11.79 VL 32.523 GAL -7.19 AZl. 89.17 HCA 240.49 SMA 185.17 ECC .22813 INC .8304 vl 29.768

RP 223.44 LAP -.72 LOP 252.29 VP 21.706 GAp -5.67 AZP 90.4t TAt. 519.51 TAP 200.00 RCA 142.93 Also 227.42 V2 24.611

RC 258.763 GL 6.14 GP 9.50 ZAL 144.78 ZAP 91.96 ETS 178.88 ZAE 126.71ETE 170.72 ZAC 93.74 ETC 257.62 CLP 91.99

PLANETOCENTRIC CONIC

C3 19.150 VHL 4.376 DLA 14.62 RAL 161.11RAD 6567.8 VEL 11,855 PTH 2.10 VHp 2.954 DPA 16.42 RAp 170.12 ECC 1.3152

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 12 50 2676.25 -27.45 72.85 26.73 97.25 1_ 57 26 2076.2 -26.16 64.42

90.00 11 $ 46 4375.95 5.69 |81.63 2D.T1 62.21 12 18 42 3775.9 1.92 175.17

100.00 20 42 1 2388.60 -28.72 51.49 26.53 98.66 21 21 50 1788.6 -27.22 43.01

100.00 12 19 15 4139.62 6.82 t63.79 20.09 60.83 13 28 14 3538.8 2.88 157.21

110.00 22 7 49 2120.16 -32.07 30.38 25.90 102.53 22 43 9 1520.2 -30.01 21.77

110.00 13 9 57 3980.03 9.73 149.96 16.52 57.07 14 16 17 3360.0 5.33 143.64

DIFFERENTIAL CGRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4076 TRA 1.8147 TC3-2.7074 BAU .7734 S4;T 3455.9 $GR 2133.9 $63 3570.2 ST 912.4 SR 1187.6 SS 3622.2

RDE .9485 RRA-l.0301RC3 1.3405 FAU .56166 RRT -.9220 RRF -.9584 RTF .9784 CRT -.6337 CRS .9350 CST -.9752

FOE-8.5699 FRA24.3696 FC-25.4015 BSP 12547 S_ 4059.6 R23 .0412 R13 -.9883 LSA 4079.D MSA 461.3 SSA 21.1

DOE .9413 DRA 2.0666 BC3 3.0211FSP 12252 SGI 3996.6 SG2 713.9 THA 149.24 EL1 1438.7 EL2 415.9 ALP 126.13

LAUNCH OATS OCT 5 1934 PLIGHT TIME 332.00 ARRIVAL DATE SEP 2 1965

HELIOCEHTRIC CONIC

RL 149.58 LAL -.00

RP 223.01 LAP -.75

RC 29o1326 ;L 6.32

PLAHETOCENTRIC CONIC

C3 19.256 VHL 4.388

LNCH AZMTH LNCH TIME

90.00 19 12 45

90.00 11 7 42

100.00 20 42 1

100.00 12 21 7

110.00 22 7 59

110.90 13 11 36

DISTANCE 764.073 EARTH TO MARS

LOL 11.79 VL 32.521 GAL -7.22 AZL 89.14 HCA 241.58 SMA 185.14 ECC .22827 INC .6583 vl 29.766

LOP 253.36 VP 21.753 GAP -5.92 kZP 90.41 TAL 319.35 TAp 200.93 RCA 142.88 kPO 227.40 V2 24.S13

GP 9,40 ZAL 144,91 ZAP 89,97 ETS 179.24 ZAE 124,54 ETE 171,44 ZAC 93,46 ETC 257°95 CLp 89.97

DLA 14.73 RAt. 161.34 RAD 6567.8 VEL 11.859 PTH 2.10 VHP 2.960 DPA 16.71 RAp 169.20 ECC 1.$139

L-I TIME INJ LAT INJ LONG IHJ RT ASC IRJ AZMTM INJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

2681.53 -27.49 73.23 27.11 97,06 19 57 26 2081.5 -E6.23 64.79

4373.33 5.80 181.88 21.03 62.20 12 20 35 3773.3 1.84 175.02

2393.63 -28.77 51.86 26.91 98.48 21 21 $5 1793.6 -27.30 43.36

4138.46 6.74 163.64 20.41 60.81 13 30 5 3536.5 2.80 157.08

2124.66 -32.13 30_71 26.20 102.35 22 43 23 1524.7 -30.10 22.09

3978.20 9.67 149.96 18.83 57.05 14 17 56 3378.2 5.26 143.$4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.4884 TRA 2.0659 TC3-2.9352 BAU .8280 6GT 3849.9 9GR 2109.5 963 3546.3 8T 1054.8 6R 1179.6 $S 3793.2

ROE .8457 RRA-l.0212 RC3 1.3141FAU .55501 RFlT -_9209 RflF -.9566 RTF .9624 CRT -.8461CRS .9321 CST -.9615

FOE-6.4654 FRAE4.3771 FC-24.9508 RSF 13612 S_B 4390.0 R23 .0398 RI3 -.9895 LSA 4083.3 MSA 467.6 SSA 21.1

DOE .9766 BRA 2.3048 BC3 3.2160 FSP 12414 S_t 4332.6 SGZ TOT.8 THA 152.29 EL1 1521.2 ELE 436.0 ALF 131.23

LAUNCH DATE OCT 5 1964 FLIGHT TINS 534.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC DISTANCE 768.055 EARTH TO MARS

RL 149.58 LAL -.DO LOt. 11.79 VL 32.519 GAL -7.26 AZL 99.11HCA 242.6? SMA 185.11 ECC .22846 1NC .6656 vl 29.788

tiP 222.66 LAP -.79 LOP 254.46 VP 21.799 GAP -6.16 AZP 90.4t TAt. 319.19 TAP 201.86 RCA 142.62 APO 227.40 V2 24.695

RC 261. 869 GL 6.51 GP 9.29 ZAL t45.06 ZAP 87.98 ET8 179.59 ZAE 122.37 ETE 172.11 ZAC 93.18 ETC 258.06 CLP 87.95

PLANETOCENTRIC CONIC

CS 19.379 VHL 4.40E OLA 14.83 RAL 161.59 RAD 6567.9 V_L 11.964 PTH 2.10 VHP 2.966 DpA 16.98 RAP 166.29 ECC 1.3189

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 12 47 2686.62 -27.54 73.60 27.5t 96.88 19 57 33 2066.6 -26.30 65.15

90.00 11 9 34 4371.21 5.54 181.56 21.38 62.19 12 22 26 3771.2 1.77 174.90

100.00 20 42 7 2398.46 -28.82 52.21 27.31 98.50 21 22 6 1798.5 -27.37 43.71

100.00 12 22 55 4134.58 6.68 163.54 20.75 60.80 13 31 49 3534.6 2.73 156.97

110.00 22 6 15 2129.02 -32.19 31.04 26.61 102.16 22 43 44 1529.0 -30.19 22.40

110.00 13 13 17 3976.61 9.61 149.78 18.97 $7.04 14 19 34 3376.8 5.20 143.47

OIFFERENTIAL CCRRECTION9 MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5720 TRA 2.3114 1C3-3.1630 BAU .91L60 $GT 4241.9 SSR 2067.7 SG3 3516.8 ST 1197.1SR 1178.4 SS 3788.1

ROE .6496 RRA-I.0OSR RC3 1.3003 FAU .5§384 RRT -.92T6 RRF -.9549 RTF .9858 CRT -.8540 CRS .9315 CST -.9846

FOE-6.4989 FRA24.1904 FC-24.7421 86P 14936 Sr_ 4TET.9 fl23 .0382 ill3 -.9910 LSA 4116.6 MDA 473.3 SSA 20.5

DOE 1.0244 BRA 2.5197 BC3 3.4199 FSP 12234 _1 4674.9 SG2 707.5 THA 154.84 EL1 1617.3 EL2 453.8 ALF 135.53
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 5 19_4

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 225.36 LAp -.56

RC 250,643 GL 5.09

PLANETOCENTRIC CONIC

C3 18.817 VHL 4.338

LNCH AZNTH LNCH TIME

90.00 19 15 18

90.00 10 55 11

100.00 20 43 59

100.00 12 9 11

110.00 22 8 41

110.00 13 0 58

FLIGHT TIME 320.00 ARRIVAL DATE AUG 21 1965

DISTANCE 740.323 EARTH TO MARS

LOt, 11.79 VL 32.538 GAL -7.10 AZL 89.32 HCA 235.11 SMA 185.42 ECC .22814 INC .6825 Vl 29.798

LOP 246.90 VP 21.492 GAP -4.39 AZP 90.39 TAL 320.11 TAP 195.22 RCA 143.12 APO 227.72 V2 24.402

GP 9.91 ZAL 144.29 ZAP 101.93 ETS 176.95 ZAE 137.43 ETE 166.41 ZAC 95.08 ETC 257.23 CLP 102.11

DLA 13.69 RAL 160.09 RAO 6567.8 VEL 11.841 PTH 2.10 VHP 2.983 OPA 14.85 RAP 174.70 ECC 1.3097

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2646.46 -27.17 70.71 25.09 98.29 19 $9 23 2046.5 -2§.75 62.34

4397.46 6.37 183.04 19.36 62.35 12 8 28 3797.5 2.62 176.37

2360.46 -26.42 49.46 24.87 99.89 21 23 20 1760.5 -26.H8 41.03

4158.71 7.48 164.89 18.76 60.97 13 18 30 3558.7 3.$5 158.30

2095.43 -31.6g 28.55 24.09 103.55 22 43 37 1495.4 -29.50 20.03

3996.50 10.34 150.85 17.02 57.24 14 7 35 3396.5 5.93 144.51

DIFFERENTIAL CORRECTIONS

TDE -.0129 TRA .6258 TC3-1.5490 BAU .5206

ROE .8306 RRA-t.0709 RC3 1.3722 FAU .S§145

FOE-8.3482 FRA24.0344 FC-25.3713 BSP 8033

BDE .8307 8RA 1.L_03 8C3 2.0694 FSP 12023

LAUNCH DATE OCT S 1964

HELIOCENTRIC C(:_IIC

RL 149.58 LAL -.00

RP 224.99 LAP -.59

RC 252.307 GL 5.31

PLANETOCENTRIC CONIC

C3 18.857 VHL 4.342

LNCH AZMTH LNCH TIH( L-I TIME INJ LAT

90.00 19 14 33 2652.8§ -27.24

90.00 10 57 25 4392.08 6.20

100.OO 20 43 21 2566.48 -28.48

100.00 12 11 18 4153.68 7.31

110.00 22 6 18 2100.68 -31.77

110.00 16 Z 50 3992.23 10.16

DIFFERENTIAL CCMRECTIONS

TOE -.0891 TRA .8565 TC3-1.7771 IAU .5660

ROE .RSS2 RRA-I. OG65 RC3 1.3724 FAU .55624

FOE-8.4231 FRA24.2072 FC-25.5375 BSP 8704

BOE .8400 8RA 1.3679 BC3 2.2453 FSP 12127

MID-COURSE EXECUTION ACCURACY

SGT 1591.0 SGR 2178.0 SG3 3536.6

RRT -.6251 RRF -.9641 RTF .8847

SG8 2697.2 R23 .0344 R13 -.9763

SG1 2589.1 SG2 756.2 THA 124.42

FLIGHT TIME 322.00

ORBIT DETERMINATION ACCURACY

ST 259.2 SR 1181.5 SS 3808.3

CRT -.4303 CRS .9401 CST -.7105

LSA 3972.6 MSA 429.0 SSA 23.3

EL1 1186.9 EL2 232.9 ALF 95.61

ARRIVAL DATE AUG 23 1965

DISTANCE 744.268 EARTH TO MARS

LOL 11.79 Vb 32.534 GAL -7.11 AZL 89.29 HCA 236.18 SMA 185.36 ECC .22804 INC .7132 vl 29.788

LOP 247.96 VP 21.535 GAP -4.65 AZP 90.40 TAL 320.01 TAp 196.19 RCA 143.09 APO 227.63 V2 24.444

GP 9.84 ZAL 144.37 ZAP 99.95 ETS 177.35 ZAE 135.32 ETE 167.39 ZAC 94.83 ETC 257.34 CLP 100.10

OLA 14.06 RAt. 160.27 RAD 8567.8 VEL 11.842 PTH 2.10 VHP 2.970 DPA 15.17 RAP 173.80 ECC 1.3103

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

71.17 25.38 98.06 19 58 46 2052.8 -25.84 62.79

182.74 19.59 62.31 12 10 37 3792.1 2.44 176.07

49.89 25.17 99.48 21 22 47 1766.3 -26.88 41.45

164.60 18.99 60.93 13 20 32 3553.7 3.38 158.02

28.94 24.40 103.34 22 43 18 1500.7 -29.61 20.40

150.62 17.24 57.19 14 9 23 3392.3 5.79 144.28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATZON ACCURACY

$GT 1937.2 SGR 2177.1 SG3 3561.9 ST 371.6 SR 1185.4 SS 3819.8

RRT -.8676 RRF -.9632 RTF .9253 CRT -.6432 CRS .9392 CST -.6660

SGB 2914.2 R23 .0412 R13 -.9790 LSA 3993.0 MSA 435.7 SSA 22.9

861 2817.5 SG2 744.3 THA 131.16 ELI 1210.6 EL2 278.6 ALF 102.05

LAUNCH DATE OCT 5 1964

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RF 224.90 LAp -.63

RE 253.951 GL 5.53

PLANETOCENTRIC CON1C

C3 13.910 VHL 4.349

LNCH AZMTH LNCH TIME

90.00 19 13 55

90.00 10 59 55

100.00 20 42 49

100.00 12 13 22

110.00 22 8 0

110.00 13 4 40

PLIGHT T1t_ 324.00 ARRIVAL DATE AUG 25 1965

OISTANCE 748.215 EARTH TO MARS

LOt. 11.79 VL 32.531 GAL -7.13 AZL 89.26 HCA 237.25 SI4A 185.31 ECC .22800 INC .7434 vl 29.796

LOP 249.04 VP 21.577 GAP -4.91 AZP 90.40 TAL 319.90 TAp 197.15 RCA 143.06 APO 227.55 VZ 24.466

GP 9.77 ZAL 144.45 ZAP 97.96 ET3 t77.74 ZAE 133.18 (T( 168.30 ZAC 94.56 ETC 257.46 CLP 98.08

DLA 14.21 RAL 160.47 RAO 6567.8 VEL 11.844 pTH 2.10 VHP 2.961 DPA 15.50 RAP 172.89 ECC 1.3112

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2659.02 -27.29 71.61 25.89 97.85 19 58 14 2059.0 -25.93 63.21

4387.23 6.05 182.46 19.84 62.28 12 12 43 3787.2 2.29 175.80

2372.31 -28.55 50.31 25.48 99.26 21 22 22 1772.3 -26.97 41.86

4149.18 7.16 164.35 19.24 60.90 13 22 31 3549.2 3.23 157.78

2105.77 -31.85 29.31 24.73 103.1.3 2_ 43 6 1505.8 -29.71 20.75

3988.48 10.05 150.41 t7.48 57.15 14 11 9 3388.5 5.65 144.08

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY

TOE -.1667 TRA 1.0914 TC3-2.0079 BAU .6144 SGT 2301.8 SGR 2172.1 863 3578.1 ST 499.1 SR 1187.7 SS 3826.3

ROE .8381RRA-I.0605 RC3 1.3891FAU .55959 RRT -.8921RRF -.9622 RTF .9486 CRT -.7376 CRS .9382 CST -.9250

FDE-8.4796 FRA24.3316 FC-25.8194 BSP 9522 _ 3164.8 R23 .0438 R13 -.9817 LSA 4013.0 MSA 442.4 SSA 22.5

BOE .8555 BRA 1.5217 BC3 2.4302 FSP 12211 SGI 3078.6 862 733.7 THA 136.86 EL1 1247.7 EL2 320.6 ALF 108.48

LAUNCH DATE OCT 5 1964 FLIGHT TIME 326.00 ARRIVAL DATE AUG 27 1965

EARTH TO MARS

238.33 SMA 185.26 ECC .22799 INC .7730 vl 29.788

319.78 TAP 198.11"RCA 143.02 APO 227.49 V2 24.527

131.O4 ETE 169.16 ZAC 94.30 ETC 257.56 CLP 96.05

HELIOCENTRIC r.._lC DISTANCE 752.171

RL 149.58 LAL -.00 LOL 11.79 VL 32.528 GAL -7.15 AZL 89.23 HCA

RP 224.21 LAP -.68 LOP 250.11 VP 21.620 GAP -5.17 A]DP 90.41TAL

RC 255.578 _ 5.74 GP 9.69 ZAL 144.55 ZAP 95.06 ET$ 178.13 zAE

PLANETOCENTRIC CONIC

C3 18.976 VHL 4.356 DLA 14.36 RAIL 160.67 RAO 8567.8 VEL 11.647 PTH 2.10 VHp 2.955 DPA 15.81 RAP 171.97 ECC 1.3123

LNCH AZI4TH LNCH 1114( L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 13 25 2664.96 -27.35 72.04 26.02 97.64 19 57 50

90.00 11 I 42 4382.92 5.91 182.22 20.11 82.26 12 14 45

100.00 20 42 26 Z377.93 -28.61 50.72 25.81 99.06 21 22 4

100.00 12 15 23 4145.20 7.03 154.13 19.50 60.87 13 24 28

110.00 22 7 50 2110.71 -31.92 29.86 25,07 102.92 22 43 1

110.00 13 S 26 3985.16 9.92 150.23 17.74 57.12 14 12 53

DIFFERENTIAL C(:RflECTION8 MI0-CoUR8_ EXECUTION ACCURACY

TOE -.2457 "IRA 1.3297 TC3-2.2410 BAU .6654 SGT 2876.7 SGR 2163.3 $63 3585.0

ROE .8428 flRA-l.0522 tiC3 1.8830 FAU .56181 RRT -.9070 RRF -.9611 flTF .9629

FDE-8.3266 FRA24.3976 FC-25.$315 BSP 10445 _ 3443.2 R23 .0439 R13 -.9842

BOE .6779 2RA 1.6956 2C3 2.8230 FSP 12251 SGI 3368_0 SG2 725.2 THA 141.68

PO CST TIM INJ 2 LAT INJ 2 LONG

2065.0 -26.01 63.63

3782.9 2.15 175.56

1777.9 -27.06 42.26

3545.2 3.09 157.56

1510.7 -29.82 21.10

3385.2 5.52 143.91

ORBIT DETERMINATION ACCURACY

8T 833q4 SIR 1189.1SS 3829.6

CRT -.7867 CR8 .9372 CST -.9521

LSA 4034.7 MSA 448.8 SSA 22.0

ELI 1298.8 ELZ 358.0 ALF 114.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUM(H DATE OCT 5 1954

NEL|OCEHTRIC CONIC

RL 149.59 LAL -.00

RP 225.ES LAP -.82

RC 263.39t GL 6.68

PLAMETOCEHTRIC CONIC

C3 19.515 VHL 4.419

LNCH AZMTH LNCN TIME

90.00 19 12 57

90.00 11 11 53

100.00 20 42 25

100.00 12 54 40

110.00 22 8 37

110.00 t3 14 54

FLIGHT TIME 356.00 ARRIVAL DATE SEP 8 1985

LOL 11.79 VL 32.518 GAL

LOP 255.55 yp 21.843 GAP

GP 9.18 ZAL 145.22 ZAP

DISTANCE 772.043 EARTH TO MARS

-7.29 AZL 89.09 HCA 243.77 SMA 185.09 ECC .22870 INC .9168 vl 29.798

-8.40 AZP 90.40 TAL 519.01 TAp 202.78 RCA 142.76 APO 627.42 VE 24.737

84.00 ET8 179.93 Z&( 120.21 ST( 172.75 ZAC 92.90 (TC 258.61 CLP 85.95

DLA 14.92 RAL 181.83 RAD 8567.8 VEL 11.870 PTH Z.ll VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

2891.49 -27.57 75.95 27.92 96.71 19 57 48

4369.88 5.49 161.47 21.74 82.18 12 24 13

2403.13 -28.87 52.55 27.73 98_13 21 22 ZS

4153.24 6.83 193.47 21.11 60.79 13 33 33

2133.24 -32.85 51.35 87.03 101.99 22 44 10

3975.90 9.59 |49.74 19.$2 57.03 14 21 9

DIFFERENTIAL C_RECTIQNS

TOE -.85T2 TRA E.5579 TC3-3.3871 BAU .9449

ROE .9527 lIRA -.9845 RC$ 1,8920 FAU .55061

FOE-8.SOtl FRAES.9501 FC-24.4285 B8P L9098

DOE 1.0788 5HA 8.74011 9CS 3.8218 FS4P 18059

LAUNCH DATE OCT 5 1904

HELIOCENTR|C C(:N|C

RL 149.58 LAL -.00

RP 221.89 LAP -.95

RC 264.8135 GL 8.88

PLAN[TOCENTR|C CONIC

C3 19.666 _ 4,435

LNCH AZNTH LNCN TIME

90.00 19 15 18

90.00 11 15 9

100.00 20 42 44

100.00 12 28 21

110.00 22 9 7

110.00 13 18 29

MID-COURSE [X[CUT|CN ACCURACY

8ST 4953,1 SGR 8092.1 SG3 3478.4

RRT -.9_85 RRF -.9530 RTF _9883

8GB 5071.7 R85 .0370 R13 -.9922

SGI $022.1 Ve2 707.7 THA 157.07

FLIGHT TIME 338.00

O|9TAN¢E 779.035

L.QL 11.79 VS. 32.517 GAL -7.33 AZL 99.04 HCA 244.87 SHA

LOP 258.88 VIP 21.859 GAP -5.$4 AZP 90.40 TAL 318.82 TAP

GP 9.06 2All. 145.38 ZAP 94.05 ET8 180.27 ZAIE 118.06 ETE

DLA 15.00 RAL 152,08 RAO 5547,8 V[L 11.876 pTH 2.41 VHp

L-| TIN( |NJ bAT INJ LONG INJ RT ASC |NJ AZMTH

289S.13 -2T.91 T4.1m 88.35 98.55

45W1.1_ 5.49 |1|,42 22.12 82.17

2407.59 -28.91 St.ST 28.17 97:96

4132.44 9.91 |95.42 21.45 80.78

2137.31 -32.31 55,94 27.48 101,81

3975.48 9.59 149,71 19.95 57.02

2.981 DpA 17.24 RAP 167.38 ECC 1.3616

PO CST TIM INJ 2 LAT INJ 2 LONG

2091.5 -28.56 85.49

5769.7 1.72 174.82

1805.1 -27.44 44.03

5555.2 2.89 15S.90

1553.2 -50.27 52.70

3375.9 5.17 145.42

ORBIT DETERMINATION ACCURACY

ST 1340.0 SR 1175,5 88 5778.3

CRT -.8598 CRS .9507 CST -.9889

LSA 4148.2 MSA 479.7 SSA 19.8

EL1 1780.0 EL2 467.6 ALF 159.35

DIFFERENTIAL C_RR[CTIONS

TOE -.7430 TRA 2,90el TC3-3.9059 BAU 1.0041

RDE .8545 RRA -.9982 RC3 1.2595 FAu ,54589

F02-8.4735 FRA23.4081 FC-24.0047 Blip 17883

BOlE 1.1522 9flA 2.H78 9C3 3.8195 FSP 11858

ARRIVAL DATE SEP 8 1965

EARTH TO MARS

185.07 ECC .22898 INC .9394 Vl 29.788

205.68 RCA 142.69 APO 227.44 V2 24.779

173.35 ZAC 92.61 ETC 258.33 CLP 83.97

2.996 DpA 17.49 RAp 166.50 ECC 1.3238

INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

19 58 12 2096.1 -28.42 85.02

12 25 57 3768.7 1.69 174.76

2Z 22 51 1807.6 -27.50 44.35

13 55 14 3552.4 2.66 158.85

22 44 44 1557.3 -50.55 82.99

|4 82 43 5375.5 5.15 143.40

ORSIT DETERMINATION ACCURACy

8T 1482.8 SR 1170.3 S$ 3757.5

CRT -.8638 CRS .9295 CST -.9886

LSA 4177.6 MSA 484.1 SSA 19.3

EL1 1827.4 EL2 478.4 ALF 142.73

HID-COURIN[ [XECUTICN ACCURACY

SGT 5023.8 Mdt 2033.0 SG3 3431.5

RRT -.9280 RRF -.5509 RTF .9901

5419,4 R23 ,0561 R13 -,9952

SG1 5378.9 SG2 708.1 THA 159.03

LAUNCH DATE OCT 5 1964 FLIGHT TIM( 340.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC

RL t49,58 LAL -.OO

RP 221.51 LAP -.90

RC _68.379 ;L 7.01

PLANETQCENTRIC CONIC

C3 19.832 VHL 4,453

LNCH AZMTH LNCH TIME

90.00 19 13 42

90.00 11 14 50

100,00 20 43 14

100,00 12 28 O

110.00 22 9 45

110.00 13 18 0

DIFFERENTIAL CCRRECTION8

TDE -.8292 TRA 3.0548 TC3-3.8173 5AU 1.0856

ROE .8552 RRA -.9448 RC5 1.2539 FAU .55844

FOE-8.4226 FRA23.S933 FC-23.5051 5_ 18491

50E 1.1912 DRA 3.1974 9C3 4.0117 FSP 11710

DISTANCE 780.035 EARTH TO MARS

LQi. 11,79 VL 32,518 GAL -7.37 AZL 89.03 HCA 245.97 SMA 185.05 ECC .22931 INC .9656 vl 29.788

LOP 257.75 vP 21.954 GAP -S.8T AZF 90.59 TAL 518.61 TAp 204.58 RCA 142.62 APO 227.48 v2 24.650

GP 8.94 ZAL 145.57 ZAP 82.11ETS 180.59 ZAE 115,92 ETE 173,91 ZAC 92.53 (TC 258,46 CLP 62.01

DLA 15.07 RAL 162.55 RAD 6567.6 VEL 11.885 PTH 2.11VHP 5.016 OpA 17.72 RAp 165.64 ECC 1.5264

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2700.55 -27.64 74.60 28.80 98.39 19 56 43 2100.5 -26.47 86.13

4368.23 5.44 181,59 22,51 62,17 12 27 58 5768.2 1.68 174.74

2411.85 -28.95 53.18 28.62 97.80 21 25 25 1811.8 -27.57 44.65

4132.17 8.80 163.41 21.88 80.78 15 38 52 5532.2 2.65 156.84

2141.24 -52.57 51.95 27.94 101,65 22 45 24 1541.2 -50.42 25.27

5975.54 9.57 149.72 20.07 57.05 14 24 15 3575.5 5.16 145.40

MID-COURSE ExECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5409.5 3GR 2000.8 SG3 3376.5 ST 1624.6 SR 1165.8 ss 3753.2

RRT -.9271RRF -.9426 RTF .9915 CRT -.8665 CRS .9282 CST -.9900

5787.6 fl23 .0558 R13 -.9959 LSA 4206.1MSA 489.2 SSA 18.8

SGI 5723.8 $G2 708.9 THA 160.77 ELI 1938.2 ELI 486.9 ALF 145.71

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 342.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC CONIC DISTANCE 784.035 EARTH TO MARS

RL 149.58 LAL -.00 LOL 11.79 VL 32,515 GAL -7.42 AZL 89.01HCA 247.08 SMA 185.04 ECC .22969 INC .9915 vl 29.788

RP 221.13 LAp -.91 LOP 258.86 VP 21.990 GAP -7.10 AZP 90-;-,59 TAt. 318.40 TAp 205.47 RCA 142,54 APO 227.54 v2 24,862

tiC 287.844 GL 7.18 GP 8.81 ZAL 145.78 ZAP 80.20 ETS 180.90 ZN[ 115.81 ETE 174.44 ZAC 92.05 ETC 258.58 CLP 80.08

PLAN[TOCENTNIC CONIC

C3 20.013 VHL 4.4?4 DLA 15,15 RAL 182.63 flAO 6567.8 VI[L 11.891PTH 2.11 VHP 5.059 DpA 17.95 RAp 164.80 ECC 1.3294

LHCM AZI4TM LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM ZNJ 2 LAT INJ 2 LONG

90.00 19 14 17 2704.75 -27.88 74,90 29.27 98.24 1g 59 22 2104.7 -28.52 66.43

90.00 11 16 28 4568.36 5.45 181.40 22.93 62.17 12 29 18 3768.4 1.68 174.74

100.00 20 45 51 2415.91 -28.95 53.48 29.09 97.65 21 24 7 1815.9 -27.62 44.94

100.00 12 29 35 4132.45 6.60 163.42 22.30 60.78 13 58 27 3532.4 2.66 156.85

110.00 22 10 28 2145.03 -52.42 52.23 28,42 101.49 22 46 11 1545.0 -50.50 25.54

110.00 13 19 30 5975,08 9,59 149.75 E0.48 57.03 14 25 46 3376.1 5.18 143,43

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9182 TRA 5.5035 TC3-4.0215 BAU 1.1235 3GT 3790.S SGR 1966.4 863 5314.7 ST 1785.6 SR 1156.5 Ss 5705.7

ROE .8559 RRA -.9234 RC5 1.2082 FAU .55052 RRT -.8255 RRF -.9460 RTF .9925 CRT -.8883 CRS .9267 CST -.9910

FDE-8.3564 FRA23.0578 FC-22.9435 BSP 19702 $68 6115.4 R23 .0552 R13 -.9945 LSA 4255.8 MSA 494.2 SSA 18.3

DOE 1.2557 BflA 5.4301BC3 4.1983 FSP 11508 SG1 6074.0 SG2 710.1THA 162.30 EL1 2052,1 ELI 495.7 ALF 148.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT S 1964 FLIGHT TIME 344.00 ARRIVAL DATE SEP 14 1965

HEL|OC(NTR|C CONIC DISTANCE 788.043 EARTH TO MARS

RL 149.58 LAL -.00 LOL 11.79 VL 32.$14 GAL -7.46 AZL 88.98 HCA 248.18 SMA 185.03 ECC .23011 INC 1.0170 Vl 29.788

RP 220.75 LAp -.94 LOP 259.97 VP 22.026 GAP -7.$3 AZP 80.38 TAL 318.17 TAP 206.35 RCA 142.45 APO 22T.61 V2 24.903

RC 2S9.E92 GL 7.31GP 8.68 ZAL 143.97 ZAP 78.31ETS 181.20 ZA( 111.72 ETE 174.95 ZAC 91.78 ETC 238.70 CLP 78.18

PLANETOC(NTRIC CON|¢

C3 20.210 VHL 4.496 DLA 15.17 RAL 182.82 RAD 8387.8 VEL 11.899 PTH 2.11VHP 3.065 DPA 18.12 RAP 163.98 (CC 1.3326

LNCH AZMXH LNCH T|ME L-I TIME INJ LAT INJ LONG INJ RT ASC lNJ AZIATH ;NJ TIME PO CST TIM lHJ 2 LAT ;NJ 2 LONG

90.00 19 15 0 2708.73 -27.71 75.19 29.75 g6.10 20 0 9 2108.7 -26.57 66.71

gD.o0 11 16 1 4369.05 5.47 181.44 23.36 62.17 12 30 $1 3769.0 1.70 174.78

100.00 20 44 3S 2419.79 -29.02 53.76 29.58 97.51 21 24 56 1819.8 -27.68 45.21

100.00 12 31 7 4133.23 6.63 163.47 22.73 60.79 13 40 0 3533.2 2.69 156.90

110.00 22 11 15 2148.67 -32.47 32.31 26.91 101.33 22 47 4 1548.7 -30.57 23.81

110.00 13 20 57 3977.11 9.62 149.80 20.91 57.04 14 27 14 3377.1 S.22 143.48

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.00S7 TRA 3.5524 TC3-4.2162 BAU 1.1827 S¢eT 818§.4 STeR 1930.0 883 3246.Z ST 1905.2 SR 1148.3 SS 3674.4

ROE .8559 RflA -.9012 RC3 1.1762 FAU .$210§ RRT -.9234 RRF -.9431 RTF .9934 CRT -.8692 CRS .9252 CST -.9916

FDE-S.2T98 FRA22.6877 FC-22.3201 OSP 20911 344 6460.4 R23 .0331 R13 -.9950 LSA 4266.2 MSA 499.0 SSA 17,9

SO( 1.3191 BRA 3.6649 BC3 4.3772 F$1P 11288 SG1 6421.1 SG2 711.4 THA 163.6T EL1 2167.8 (L2 499.0 ALF 150.64

LAUNCH DATE OCT S 1984

H(LIOCENTR I C COLIC

FLIGHT TIIE 346.00

RL 148.58 LAL -.00 LOt. 11.T9 VL 32.514 GAL

RP 220.37 LAP -.97 LOP 281.08 VII' 22.072 GAP

RC 270,721 GL 7.48 GP 8.54 ZAL 146.18 ZAP

PLAN(TOCENTRIC C_IC

C3 E0.424 VHI. 4.518 OLA 1§.2L RAL 183.2t RAO 8597,8 VI[L 11.R08 pTH

ARRIVAL DATE SEP 16 1963

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT

90.00 19 15 52 2712.30 -27.73

90.00 11 19 32 4370.50 5.51

100.00 20 45 29 2423.47 -_1.05

100.00 12 32 35 4134.88 8,88

110.00 22 12 11 2152.18 -32.51

110.00 13 22 _ 3879.81 0.99

DIFFERENTIAL C4JRECTION8

TOE-I.0R20 TRA 3.8005 TC8-4.4081 BAU 1.2420

ROE .8538 RRA -.8782 RC3 |.T449 FAU .§1079

FOE-8.18841 FRA22.2841 FC-21.8§19 B8P 22109

BO( 1.3874 BRA 3.ROOT BC3 4.5486 FSP 11052

DISTANCE 792.035 EARTH TO MARS

-T.§2 AZL 88.98 HCA 249.30 SIAA 185.03 ECC .23039 INC 1.0422 vl 29.788

-T.S8 AZP 90.37 TAL 317.93 TAP 207.23 RCA 142.36 APO ZZT.S9 V2 24.945

78.49 (78 191.49 ZAE 109.65 (TE 173.42 ZAC 91.50 ETC 258.82 CLP 76.30

2.12 VHP 3.095 DPA 18.29 RAP 163.20 ECC 1.$361

INJ _ lNJ RT AI_ ]NJ AZIATH |NJ TIM( I_) CST TIN INJ 2 LAT INJ 2 LONG

75.47 30.26 95.97 20 1 4 ZltZ.S -26.82 66.98

191.51 23.92 62.18 12 32 22 3770.3 1.74 174.85

54.03 50.09 97.37 21 23 53 1823.5 -27.T3 45.48

193.34 23.19 90.90 13 41 30 3534.6 2.73 156.97

32.77 _t.42 101.18 22 48 4 1552.2 -30.63 24.06

149,88 |1.35 ST.06 14 28 41 3378.6 5.27 143.56

NID-COURI_ EXECUTION ACCURACY OR2IT DETERMINATION ACCURACY

8ST 9533.0 8EIt t891.9 SG3 3172.1 ST 2043.3 SR 1139.3 Ss 3639.7

RRT -.91011RRF -.9401RTI r .9941 CRT -.8693 CRS .9238 CST -.9924

1_01.4 R23 .0552 R13 -.9935 LSA 4297.3 MSA 503.4 SSA 17.4

SG1 9794.0 _ 71_.9 THA 164.90 EL1 2284.7 ELE 503.0 ALF 132.70

LAUNCH DATE 0C7 5 1864 FLIGHT TIME 3AS.00 ARRIVAL DATE SEP IS 1965

HELIOCENTRIC CONIC

RL 149.58 LAL -.00 LOL 11.79 VL 32.514 GAL

RP 220.00 LAP -1.01 LOP 262.20 VP 22.119 GAP

RC 272.134 GL T.S9 GP 8.40 ZAL 146.41 ZAP

PLANETOCENTRIC CONIC

CS 20.S54 VHL 4.545 DLA 15.23 RAL 163.52 RAD 8567.8

LNCH AZNXH LNCH TIME L-X TIME INJ LAT

90.00 19 16 $1 2716.06 -27.78

90.00 11 20 $8 43T2.11 5.57

100.00 20 46 30 2429.97 -29.08

100.00 12 34 O 4136.43 6.74

110.00 22 13 14 2153.56 -32.56

110.00 15 23 45 3980.60 9oTS

DIFFERENTIAL CCRRECTIONS

T09-1.1808 TRA 4.0481 TC3-4.5780 BAU 1.3009

ROE .8555 RRA -.8S4T RC3 1.1122 FAU .49967

FOE-8.0871 FRA21.SS23 FC-20.9440 RSP 23285

BDE 1.4581 BRA 4.1374 BC3 4.7112 F3P 10793

LAUNCN DATE OCT S 1964

DISTANCE 798.071 EARTH TO MARS

-7.37 AZL 88.93 HCA 230.42 SMA 183.02 ECC .23111 INC 1.0371 vl 29.788

-7.78 AZP 90.38 TAL 317.6T TAp 208.09 RCA 142.26 APO 227.79 V2 24.986

74.63 ET8 181.73 ZAE 107.81 ETE ITS.ST ZAC 91.24 ETC 2_.93 CLP 74.43

VEL 11.9_8 PTH 2.12 VHP 3.128 DpA 18.45 RAP 182.46 ECC 1.3399

|NJ LONG INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.72 30.78 95.84 20 2 T 2116.1 -26.66 67.23

181.61 24.29 62.19 12 33 30 37T2.1 1.80 174.95

54.29 30.81 9T.24 21 28 57 1827.0 -27.78 45.73

163.64 23.65 60;81 13 42 57 3536.4 2.80 157.07

33.02 29.95 101.04 22 49 10 1555.6 -30.69 24.30

149.99 21.81 57.07 14 30 6 3380.6 5.35 143.67

MIO-COURS( (XECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 8892.8 SGR 1852.8 SG3 3093.1 ST 21T9.3 SR 1129.8 SS 3302.3

RRT -.9177 RRF -.9387 RTF .9946 CRT -.8695 CRS .9220 CST -.9929

7137.3 fl23 .0354 R13 -.9958 LSA 4329.S MSA 507.6 SSA 17.0

SGI 7t01.4 $82 714.3 THA 166.00 EL1 2402.0 EL2 $06.2 ALF 154.52

FLIGHT TIN( 350.00 ARRIVAL DATE SEP 20 1985

NELIOCENTRIC CONIC DISTANCE 800.088

RL 149.58 LAL -.00 LOL 11.79 VL 32.$14 GAL -T.G3 AZL 88.91HCA 251.54

RP 219.62 LAP -1.04 LOP 263.32 V1P 22.165 GAP -8.00 AZP 90.35 TAL 317.40

RC 273.329 r,,L 7.72 GP 8.26 ZAL 148.68 ZAP T2.85 ET9 182.03 ZA( 105.61

PLANE7OCENTRIC C_NIC

CS 20.903 VHL 4.572 DLA 15.24 RAt. 183.83 RAD 65G?.9 VI[L 11.928 pTH 2.12

LNCH AZI4TH LNCH TIM( L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZIATH

90.00 19 IT 59 2719.39 -27.78 75.96 31.32 95.72

90.00 11 22 20 4374.51 5.64 18t.74 24.78 62.21

100.00 20 47 38 2430.27 -29.11 54.53 31.15 97.11

100.00 12 35 22 4138.86 8.82 163.78 24.13 60.83

110.00 22 14 ?.4 2158.80 -32.60 33.27 $0.50 100.90

110.00 13 ZS 8 3983.10 9.85 150.12 22.29 57.10

DIFFERENTIAL CDRRECTION8

TDE-1.2583 TRA 4.5109 TC3-4,72110AU 1.3527

ROE .8503 RRA -.93§1 RC3 1.0892 FAU .48298

FOE-7.8748 FRA21.4898 FC-20.0038 98P 24795

BDE 1.3i86 BRA 4.3910 BC3 4.8407 FSP 10726

EARTH TO MARS

SMA 185.03 ECC .23168 INC 1.0918 vl 29.788

TAP 208,94 RCA t42.16 APO 227.89 V2 25.027

ET( 176.29 ZAC 90.88 ETC 239.04 CLP 72.643

VHP

INJ TINE

20 3 19

12 35 15

21 28 9

13 44 21

22 SO 23

14 31 29

MID-COURSE EXECUTION ACCURACY

SGT 7244.0, SGR 1807.7 SG3 3006.7

RRT -.9144 RRF -.9327 RTF .9949

848 7498.2 R23 .0349 RI3 -.9959

SGI 7432.1 882 713.2 THA 167.02

3.165 DPA 18.58 RAP 161.75 ECC 1.3440

PO CST TIM INJ 2_LAT INJ 2 LONG

2119.4 -26.70 67.46

3774.5 1.88 175.09

1830.3 -27.82 45.96

3539.9 2.88 157.21

1538.8 -30.75 24.53

3383.1 5.44 143.80

ORBIT DETERMINATION ACCURACY

ST 2307.7 8R 1114.S SS 3541.8

CRT -.8673 CR8 .9182 CST -.9935

LSA 4341.6 MSA 512.1 SSA 17.0

EL1 2511.5 EL2 509.7 ALF 156.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 5 2964

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 219.25 LAp -1.07

RC 274.906 GL T.84

PLANETOCENTRIC CONIC

CS 21.169 VHL 4.G01

LNCH AZNTN LNCH TIME

90.00 19 19 14

gO.DO 11 26 $9

100.00 20 48 53

IOO.OD 12 36 41

110.00 22 16 $9

110.00 13 2G 24

FLIGHT TiME 352.00 ARRIVAL DATE SEP 22 1965

LOL 11.79 VL 32.515 GAL

LOP 264.45 VP 22.212 GAP

GP 8.12 ZAL 146.91 ZAP

OISTANCE 804.117 EARTH TO MARS

-7.69 AZL 88.88 HCA 252.67 SHA 185.05 ECC .25231 INC 1.1162 Vl 29.789

-8.22 AZP 90.33 TAL 317.12 TAP 209.76 RCA 142.05 AlSO 228.02 V2 25.067

71.09 ETS 162.28 ZAE 103.63 ETE 176.69 ZAC 90.72 ETC 259.14 CLP 70.89

OLA 15.25 RAL _64.15 RAD 6567.9 VEL 11.939 PTH 2.12 VHP 5.204 DpA 18.70 RAP 161.07 ECC 1.$484

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO _ST TIM INJ 2 LAT INJ 2 LONG

2722.55 -27.80 76.19 31.87 95.61 20 _4 37 2122.5 -26.73 67.69

4377.40 5.23 181.91 25.26 62.22 12 36 37 5777.4 1.97 175.25

2453.41 -29.14 54.76 31.70 96.99 21 29 27 1635.4 -27.86 46.19

4141.77 6.91 163.94 24.64 60.85 13 45 43 3541.8 2.96 157.37

2161.93 -32.64 33.50 51.07 100.77 22 51 41 1561.9 -30.81 24.76

3986.02 9.95 150.28 22.79 57.13 14 32 50 3386.0 5.55 143.95

DIFFERENTIAL CCRRECTICN6

T06-1.3607 TRA 4.5412 TC3-4.8977 BAU 1.4172

ROE .8546 RRA -.6065 RC3 1.0442 FAU .47520

FDE-7.6595 FRA20.9190 FC-19.4351 BSP 25586

BDE 1.6068 BflA 4.6122 BC3 5.0078 FSP 10239

LAUNCH DATE OCT 5 1964

HELIOCENTRIC C.CNIC

RL 149.58 LAL -.00

RP 218.89 LAp -1.10

RC 276.266 Gi,. 7.96

PLAN£TOCENTRIC CONIC

CS 21,452 VHL 4.632

LNCH AZNTH LNCH TIN(

90.00 19 ZO ST

90.00 11 24 54

lOO.O0 20 50 16

lO0.O0 12 57 56

110.00 22 17 2

110.00 15 27 40

MID-COURSE EXECUTION ACCURACy

SGT 7565.6 SGR 1771.6 SG3 2923.2

RRT -.9106 RRF -.9293 RTF .9954

7789.7 R23 .0362 Rl3 -.9963

SGI 7756.7 SG2 717.1 THA 167.89

FLIGHT TIlE 354.00

DISTANCE 808.145

LOL 11.79 Vb 32.515 GAL -7.78 AZL 88.88 HCA 253.80 SMA 185.04 ECC .23298

LOP 265.58 VlP 22.258 GAP -8.44 AZF 90.32 TAL$16.82 TAp 210.62 RCA 141.93

GP 7.98 ZAL 147.17 2AP _.58 ETS 102.52 ZN[ 101.69 (T( 177.06 ZAC 90.48

OLA 15.24 RAL 164.48 RAD 6587.9 V(L 11.951 PTH 2;13 VHP 5.247 DpA 18.80

L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM

2725.48 -27.82 76.40 52.45 95,50 20 6 3 2125.5

4380.89 5.84 182.10 25.90 82.24 12 37 55 3780.9

2436.37 -29,16 54.97 32.28 96.88 21 30 53 1836.4

4145.23 7.03 164.t3 25.16 60.87 13 47 2 3545.2

2164.92 -32.68 33.75 51.65 100.64 22 55 7 1564.9

3989.45 10.08 150,46 25.31 57.t6 14 34 10 3389.4

DIFFERENTIAL CCRRECTICN$

11_E-1.450? TRA 4.7976

RDE .9539 MRA -.7825

FDE-7.?294 FMA20.4294

SO( 1.6633 BRA 4.8513

ORBIT DETERMINATION ACCURACY

ST 2445.8 SR 1109.5 SS 3520.4

CRT -.8664 CR8 .9187 CST -.9936

LSA 4397.6 HSA 515.1 SSA 16.2

ELI 2636.8 EL2 510.3 ALF 157.62

ARRIVAL DATE SEP 24 1965

EARTH TO MARS

INC 1.1405 Vl 29.768

APO 228.16 V2 25.108

ETC 259.24 CLP 69.17

TC3-5.0402 BAU 1.4742

RC3 1.0093 FAU .46203

FC-16.6456 BSP 26715

6C5 5.1402 FSF 9949

MIO-COURM_ EXECUTION ACCURACY

SGT 7919,4 SGR 1730.6 $65 2833.8

RRT -.90110 RRF -.9251 RTF .9956

$68 8105.4 R23 .036T R13 -.9964

84;1 8073,5 $62 718.4 THA 166.71

RAp 160.44 ECC 1.$530

INJ 2 LAT %NJ 2 LONG

-26.77 67.90

2.08 175.44

-27.90 46.40

3.09 157.56

-$0.87 24.98

5.68 144.16

ORSIT DETERMINATION ACCURACY

97 2575.2 SR 1098.6 86 5475.1

CRT -.6672 CRS .9169 CST -.9938

LSA 4452.5 HSA $16.6 6SA 15.9

ELI 2752.6 EL2 511.7 ALF 158.93

LAUNCH DATE OCT S 1964

HELIOCENTRIC CONIC

RL 146.$6 LAL -.DO

RP 218.52 LAp -1.12

RC 277.609 GL 8.07

PLANETOCENTRIC CONIC

C3 21.756 VHL 4.664

LNCH AZMTH LNCN TIME

go.oo 19 22 9

90.DO 11 26 5

100.00 20 51 47

100.00 12 59 8

110.00 22 16 31

110.00 13 28 54

FLI6HT TIM( 356.00 ARRIVAL DATE SEP 26 1965

OISTARCE 812.177 EARTH TO MARS

LOt. 11.79 VL 52.516 GAL -7.63 AZL 88.84 HCA 254.93 SNA 185.06 ECC .23371 INC 1.1645 Vl 29.796

LOP 265.71 VP 22.305 GAP -8.66 4ZP 90.30 TAL 316.51 TAp 211,44 RCA 141.81 APO 228.51 V2 25.148

GP 7.85 ZAL 147.45 ZAP 67.70 ET5 162.75 ZAE 99.78 ETE 177.41 ZAC 90,24 ETC 259:53 CLP 67.48

OLA 15.22 RAL 164.82 RAD 6567.9 VEL 11.964 PTH 2.13 VHp 3.293 OPA 18.88 RAp 159.84 ECC 1.3580

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2728.23 -27.84 76.60 53.04 95_41 20 7 57 2128.2 -26.80 68.09

4384.95 5.97 182.33 26.35 62.27 12 39 10 3784.9 2.21 175.67

2439.16 -29.16 55.16 32.87 96.78 21 32 26 1839.2 -27.94 46.60

4149.23 7.16 164.36 25.70 60.90 13 49 18 3549.2 3.23 157.78

2167.80 -32.71 33.94 32.25 100.52 22 54 38 1567.8 -50.92 25.18

3993.35 10.23 150.68 23,84 57.20 14 35 27 3593.4 5.85 144.34

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.5426 TRA 5.0525 TC3-5.1719 BAU 1.5307 SGT 8240.7 9G4R 1690.1 863 2742.4 ST 2702.8 SIR 1087.9 SS 3429.3

RDE .6534 flRA -.7580 RC3 .9745 FAU .44852 RRT -.6014 RRF -.9207 RTF .9959 CflT -.8661CRS .9153 CST -.9940

FOE-T.5997 FRA19.9200 FC-17.8483 8SP 27601 _ 64S2,2 R23 .0374 R13 -.9966 LSA 4469.5 MSA 521.5 SSA 15.5

BOE 1.7629 BRA 5.0690 8CS 5.2629 FSP 9645 SG1 8381.4 662 719.6 THA 169.45 EL1 2868.1 ELI 512.4 ALF 160.12

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 358.00 4RRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC DISTANCE 616,212 EARTH TO MARS

RL 149.58 LAL -.00 LOt. 11.79 VL 32.517 GAL -7.90 AZL 88.81HCA 256.07 SMA 185.07 ECC .23449 INC 1.1883 vl 29.768

RP 218.16 LAP -1.15 LOP 267.65 VP 22.352 GAP -6.67 AZP 90.29 TAL 316.19 TAP 212.26 RCA 141.68 AlSO 228.47 V2 25.188

RC 276.955 GL 6.17 GP 7.69 ZAL 147.74 ZAP _.OT ET8 162.97 ZA( 97.91ETE 177.75 ZAC 90.01ETC 259.41CLP 65.84

PLAN(TOCENTRIC _IC

C$ 22.080 VML 4.699 OLA 15.19 RAL 165.17 RAD 6567,9 VEL 11.977 PTH 2.13 VHP 3.342 DPA 18.94 RAP 159.50

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 19 23 48 2730.78 -27.65 76.79 33,65 95.31 20 9 18 2130.8 -26.83

90.00 11 27 15 4389.52 6.12 162.59 26.91 62.30 12 40 22 3789.5 2.36

100.00 20 53 25 2441.76 -29.20 55.37 35.46 96.68 21 34 6 1841.8 -27.97

100.00 12 40 17 4153.75 7.3_ 164.61 26.26 60.94 13 49 31 3553.8 3.58

110.00 22 20 6 2170.56 -32.75 34.13 32.86 100.40 22 56 16 1570.6 -50.97

110.00 15 SO 6 3997.74 10.36 130.91 24.40 $7.25 14 _6 43 3397.7 6.00

DIFFERENTIAL C-_RRECTION9 M|O-CQURW[ EXECUTION ACCURACY

T0(-1.6550 TRA 5.2?74 TCS-5.29|6 OAU 1.5864 _T 85S3,6 _R 1649,5 863 2649,5

RD[ .8529 MRA -.7340 RC3 .6394 FAU .43457 RRT -.0664 RKq r -,2161 RTF .gg60

F06-7,4621 FRA19.4050 FC-17.0394 6_P 28872 _ 8711.4 R23 .0381 R13 -.9967

BOE 1.8441 BRA 5.3282 2C3 5.5743 FSP 9341 S¢;1 868|.6 862 720.5 THA 170,12

ECC 1.3634

INJ 2 LONG

66.27

175.92

46.78

150.o5
25.58

144.57

ORBIT DETERMINATION ACCURACY

ST 2828,2 SR 1076.8 SS 3581.S

CRT -.8648 CRS .9137 CST -.9942

LSA 4507.3 MSA $24.2 8SA 15.2

EL1 2g82.S EL2 512.7 ALF 161.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH DATE OCT 5 1964

HELIOCENTRIC C(:_41C

RL 149. $9 LAL -.00

RP 217.60 LAP -1.18

RC 280.840 GL 6.27

PL AN[TOCENTR l C CONIC

CS 22.424 VML 4.735

LNCH AZMTH LNCH TIME

gO.DO 19 25 34

gO.DO 11 28 17

100.00 EO 55 g

lOO.OO 12 41 23

110.00 22 21 41

110.00 15 31 15

FLIGHT TIM( 360.00 ARRIVAL DATE SEP 50 1965

DISTANCE 820,250 EARTH TO MARS

LOt. 11.79 VL 32.518 GAL -7.98 AZL 88.78 HCA 257.21 SMA 185.09 (CC .23552 INC 1.2120 V1 29.788

LOP 268.99 VP 22.398 GAP -9.08 AZP 90.27 TAL 315.85 TAp 213.06 RCA 141.54 APO 228.65 V2 25.228

GP 7.55 ZAL 148,04 ZAP 64.47 ET8 183.18 ZAE 96.08 ETE 178.06 ZAC 89.79 (TC 259.49 CLP 64.23

Dbk 15.15 RAL 165.53 flkO 6567.9 VEL 11.992 PTH 2.14 VHp 3.394 DPA 18.98 RAp 156.79 ECC 1.3690

L-I TIME INJ LAY INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.14 -27,87 78,98 34.27 95.23 20 11 7 2133.1 -26.85 68.44

4394.67 6.28 162.88 27.48 62.33 12 41 31 3794.7 2.53 176.21

2444.24 -29.22 55.55 34.11 98.59 21 35 54 1844.2 -28.00 46.96

4158.81 7.48 164.89 26.84 60.97 13 50 42 3558.8 3.55 158.31

2173.21 -32.78 34.35 33,50 100.28 22 58 0 1573.2 -31.02 25.58

4002.80 10.57 151.18 24.97 57,30 14 37 57 3402.6 6.18 144.83

DIFFERENTIAL CORRECTIONS

TOE-1.7279 TRA 5.5219 TC3-5.3986 8AU 1.6410

ROE .8524 RflA -.7102 RC3 .9048 FAU .42036

FDE-7.StR3 FRA18.8816 FC-16.2288 DSP 29905

DOE 1.9287 BRA 5.5674 BC3 5.4739 FSP 9028

LAUNCH DATE OCT 5 1964

HELIOCENTRIC CONIC

RL 149.58 LAL -.00

RP 217.44 LAP -1.21

RC fAl&,8£9 64. 8.36

pLAM(TOCENTRIC CONIC

C3 21.791VHL 4.774

LNCH AZNTM LMCM TIM[

90.00 19 27 29

90.00 11 89 17

100.00 ZO 57 1

100.00 12 42 25

110.00 22 Z3 34

110.00 13 SE 22

DIFFERENTIAL CCRRECTION8

TD[-1.8815 TllA 5.7872 TC3-5.4938 BAU 1.8948

ROE ,8580 RRA -,8889 RC3 .8700 FAU .40599

FDE-T.1TE2 FRA18.3557 FC-15.4179 BSP 30989

DOE 2.0109 8RA 5.8079 8C3 5.5823 FSP 6719

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8855.8 SGR 1609,4 SG3 2555.6 ST 2950.7 SR 1065.7 SS 3351.5

RRT -.8910 RRF -.9111RTF .9962 CRY -.8633 CRS .9121CST -.9945

Sr_ gooo.9 R23 .0386 R13 -.9968 LSA 4545.7 MSA 526.5 SSA 14.9

SGI 8971.9 SG2 721.3 THA 170.74 EL1 3095.1EL2 512.7 ALF 162.18

FLIGHT TIME 362.00 ARRIVAL DATE OCT 2 1965

DISTANCE 824,291 EARTH TO MARS

LOL 11.79 Vb 32.519 GAL -8.06 AZI. 88.76 HCA 258.35 SMA 185.11 ECC .23621 INC 1.2556 vl 2g.788

LOP 270.14 VP 22.445 GAP -9.30 AZlP 90.25 TAL 315.50 TAP 213.85 RCA 141.39 APO 228.84 V2 25.268

GtP 7.40 ZAL 148.35 ZAP 62.92 ET8 183.37 ZN[ 94.29 EYE 178.35 ZAC 89.56 ETC 259.56 CLP 62.67

DLA 15.11RAL 165.89 RAD 8567.9 VEL 12.007 PTH 2.14 VHP 3.449 DPA 19.01 RAP 158.33 ECC 1.$751

LoI TIM( INJ LAT INJ LONG IHJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2735.33 -27.88 77.12 3_L.92 95.15 20 13 4 2135.3 -26.88 68.60

4400.36 6.48 183.20 28.08 62.37 12 42 37 3800.4 2.71 176.53

2446.54 -28.24 55.72 34.76 96.50 21 37 48 1846.5 -28.03 47.12

4164.36 7.88 185.20 27.43 61.02 13 51 49 3564.4 5.74 158.61

2175.73 -32.81 34.55 34.15 100.17 22 59 50 1575.7 -51.06 25.76

4007.84 10.76 151.46 25.58 57.36 14 39 10 3407.9 6.38 145.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k_T 9148.4 9GR 1569.8 SG3 2461.2 ST 3070.8 SR 1054.4 SS 3280.1

RRT -.8853 RRF -.9059 RTF .9962 CRT -.8617 CRS .9104 CST -.9944

SG8 9282.1 R23 .0397 R13 -.9g88 LSA 4584.9 MSA 528.6 SSA 14.6

861 9254.0 SG2 721.9 THA 171.31 ELI 3206.1 EL2 512.4 ALF 163.07

LAUNCH DATE OCT 5 1964 FLIGHT TEN( 364.00 ARRIVAL DATE OCT 4 1965

DISTANCE 828.333 EARTH TO MARS

-8.15 AZL 88.74 HCA 259.50 SHA 185.14 ECC .23716 INC 1.2590 vl

V2

CLP

HELIOCENTRIC CONIC

RL 149.58 LAL -.OO LOL 11.79 VL 32.521GAL 29.788

RP 217.09 LAp -1.24 LOP 271.28 VP 22.491 GAP -9.51 kip 90.23 TAL 315.13 TAp 214.63 RCA 141.25 ApO 229.05 25.307

RC 282.801GL 8.45 GP 7.26 ZAL 148.67 ZAP 61.41ETS 163.56 ZAE 92.53 ETE 178.63 ZAC 89.57 ETC 259.62 61.15

PLANETOCENTRIC CONIC

C$ 23.180 VML 4.815 DLA 15.05 RAL 166.26 RAD 6567.9 VEL 12.023 pTH 2.15 VHP 3.507 DpA 19.02 RAP 157.91ECC 1.5815

LNCH AZNTN LNCH TIME L-I TIME lNJ LAT IHJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C$T TIM |NJ 2 LAT [NJ 2 LONG

90.00 19 29 30 2737.34 -27.89 77.26 35.58 95.08 20 15 7 2137.3 -26.90 68.74

90.00 11 30 14 4406.60 6.86 183.56 28.70 62.41 12 43 40 3806.6 2.91 176.88

rOD.DO 20 59 O 2448.69 -29.26 55.88 35.42 96.42 21 39 49 1848.7 -28.06 47.28

100.00 12 43 24 4170.48 7.86 165.54 28.04 61.07 13 52 55 3570.5 3.94 158.95

110.00 22 25 28 2178.19 -32.84 34.73 34.82 100.07 23 1 46 1578.2 -31.10 25.94

110.00 13 33 27 4013.74 10.97 151.78 26.17 57.42 14 40 20

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1,9165 TRA 6.0125 TC3-5,5774 BAU 1.7477 SGT 9430.9 $GR 1531.5 SG3 2367.2

ROE .8518 RflA -.6641 RC3 .8360 FAU .39138 RRT -.8792 RRF -.9005 RTF .9963

FOE-7.0252 FRA17.8288 FC-14.6173 BSP 31916 8C,8 9554.4 R23 .0405 R13 -.9988

BOE 2.09?3 BRA 6.0491 BC3 5.6397 FSP 8406 SGt 9527.1 SG2 722.2 THA 171.83

LAUNCH DATE OCT 5 1964 FLIGHT TIM( 366.00

3413.7 6.50 145.42

ORBIT DETERMINATION ACCURACY

ST 3188.8 SR 1043.3 SS 3227.6

CRT -.8602 CRS .9089 CST -.9945

LSA 4625.4 MSA 530.3 SSA 14.4

EL1 3315.9 EL2 511.7 ALF 163.89

ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 832.377 EARTH TO MARS

RL 149.58 LAL -.00 LOL 11.79 VL 32.523 GAL -8.24 AZL 88.72 HCA 280.65 844A 185.17 ECC .23816 INC 1.2823 vl 29.788

RP 216.74 LAP -1.27 LOP 272.44 VP 22.537 GAP -9.72 AZP 90.21 TAL 314.75 TAP 215.40 RCA 141.07 APO 229.27 V2 25.346

tiC 284.057 GL 8.55 GP 7.12 ZAL 149.01 ZAP 59.94 ET8 183.73 ZAE 90.82 ETE 178.89 ZAC 89.18 [TC 259.68 CLP 59.68

PLAM(TOCENTRIC C(_41C

C3 23.395 VHL 4.857 DLA 14.98 RAL 166.64 RAO 6588.0 VEL 12.040 PTH 2.15 VHP 3.568 DPA 19.01 RAp 157.54 ECC 1.3883

LNCH AZMTN LNCH T1M( L-I TIME INJ LAT INJ LOHG INJ RT ARC INJ AZHTH INJ TIME 1=(3 CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 31 39 2739.19 -27,91 77.40 36.26 95.01 20 17 18 2139.2 -26.92 68.87

90.00 11 31 7 4413.36 8.87 183.84 29.33 62.46 12 44 40 3813.4 3.13 177.26

100.00 21 1 6 2450.70 -29.27 56.02 36.11 96.34 21 41 57 1850.7 -28.09 47.42

100.00 12 44 20 4177.09 8.08 165.91 28.68 61.12 13 53 58 3577.1 4.17 159.51

110.00 22 27 2T 2180.54 -32.87 34.91 35.50 99.97 23 3 A7 1580.5 -31.14 26.11

110.00 13 34 29 4020.02 11.20 152.12 28.80 57.49 14 41 29 3420.0 6.84 145.75

DIFFERENTIAL CCREECTION9 MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

70[-2.0129 TRA 8,2584 TC3-5.8483 8AU 1.7998 SGT 9703.4 $GR 1494.1 SG3 2273.7 ST 3304.7 SR 1032.3 $9 3174.8

ROE .8519 RRA -.8419 2C3 .8028 FAU .37885 RRT -.8?29 RRF -.8948 2TF .9984 CRT -.8586 CRS .g074 CST -.g945

F08-8.2738 FRAIT.3015 FC-13.2278 8SP 32892 SG8 9817.7 R23 .0414 R13 -,9988 LSA 4667.2 MSA 531.6 SSA 14.2

DO( 2.1858 BRA 8.2913 8C3 5.7081 FSP 8097 SGI 9791.1 $62 722.3 THA 172.30 EL1 3424.3 EL2 510.8 ALF 164.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 19643

L&UNCH DAlE OCT 5 1644 FLIGHT TIM( 368.00 ARRIVAL DATE OCT 8 1955

H(L|OCENTRIC CQNIC

RL |49.56 LAL -.DO

RP 213.59 LAP -1.29

RC Ees. EsS GL 8.sO

PLAN[TOCENTRIC CONIC

C_ E4.032 VHL 4.602 OLA

LNCM AZMTH LNCH TIME L-I TIME [NJ LAT

SO.GO 19 33 55 2740.86 -27,92

SO.Q0 11 31 56 4420.70 T,10

100.00 21 3 19 2452.58 -29.29

100.00 16 45 13 4184.22 6.32
110.00 £2 69 31 6192.60 -32.89

110.00 15 $3 29 dO26.77 11.45

DJFFEN[NTIAL CGRRECTIONS

TOE-t.lOD5 TRA 9.5058 TC3-5.7093 BAU 1.8506

ROE .9580 RNA -.$204 RC5 .7TOD FAU .36282

FOE-1,7191 FRAII.T?ii FC-13.0499 RiP 33828

BOB E.2751 BRA 6.5355 RC3 5.7600 FSP 7792

DISTANCE 836.423 EARTH TO MARS

LO_ 11.79 VL 32.$25 GAL -5.34 AZL 88.69 HCA 261.81 SMA 165.20 ECC .25922 INC 1.3056 vl 29.788

LOP 673.59 VP 22.583 GAP -9.92 AZP 90.19 TAL 314.36 TAP 216.16 RCA 140.90 APO 229.50 V2 25.385

GP 6.99 ZAL 149.35 ZAP 58.S1 ET5 165.90 Z/dE 69.|4 ETE 179.14 ZAC 69.00 ETC 259.72 CLP 58.24

14.90 RAL 167.03 MAD 6SSR.O VEL 12.059 PTH Z.16 VHp 5.632 DPA 18.99 RAP 157.22 ECC 1.5955

|NJ LONG lflJ RT ARC |NJ A_4TH INJ TZN( PO CST TIM INJ 2 LAT INJ 2 LONG
77.52 $i.96 94.95 20 19 56 2140.9 -26.94 S6.99

184.35 25,96 62.52 12 45 37 3820.7 3.36 177.67

56.16 36,80 96.27 21 44 11 1852.6 -28.11 47.56

166.31 22.33 61.19 13 54 56 5564.2 4.41 159.71

35.08 36.21 99.87 25 3 55 1382.6 -31.18 26.27

152.49 27.44 57.57 14 42 36 3426.8 7.09 148.11

MID-C.OURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9965.5 _ 1457,6 SG$ 2180.9 ST 3417.5 SR 1021.2 SS 3119.9

RRT -.MS3 RRF -.8889 RTF .9964 CflT -.8569 CflS .9039 CST -.9945

SGBIOOTI.5 623 .0425 613 -.9968 LSA 4708.7 MSA 532.7 SSA 14.0

S6110045.6 862 722.2 THA 172.74 ELI 3530.2 EL2 509.6 ALF 165.33

LAUNCH DATE OCT 5 1944 FLIGHT TIN[ 370.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CGNIC DISTANCE 840.470 EARTH TO MARS

RL 149.$8 LAL -.00 LGL !1.79 VL $2.527 GAL -0.44 AZL 88,67 HCA 262°97 W4A 165.25 ECC .24034 INC 1.3298 Vt 29.788

gtP 219.05 LAP -1.32 LOP 274.73 VII J_.9_9 GAP -10.13 AZP 90.|B TAL 515.63 TAP 216.91 _ 140.71 APO 229.75 VE 65.423

RC 296.510 GL 9.ST GP 6.85 ZAL 149.71 ZAP 57.12 ET6 184.05 ZAE 87.50 ETE 179.37 ZAC 96.92 ETC 259.76 CLP 56.85
PLANETOCENTRIC COMIC

C5 84.496 VIHIL 4.946 DLA 14.01 RAL 197.42 RAO 65tM1.0 VEL I2.076 PTH 2.16 VMp 3.699 DpA 18.95 RAP 15S.94 ECC 1.4051

LNCH AZMTH LJ4CH TIN[ L-i TIME INJ LAT IMJ LONG INJ RT AI_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
SO.DO 16 5Q iS t742.42 -27.93 TT.BS 37.67 94.90 20 12 0 2142.4 -26.95 69.10

90.00 11 32 42 4428.53 T.33 t84,B0 30.$S 92.59 12 46 31 5828.3 3.92 178.11

1OO.O0 tl 5 _ 2454.59 -89.50 59.L_ 37.52 96.20 21 49 32 1854.3 -28.13 47.68
100.00 12 46 5 4161.BT 9.57 166.74 30.00 61.25 15 53 55 3591.9 4.66 160.13

110.00 L_E 31 45 8104.97 -32.91 $5.24 36.95 99.77 23 8 8 1585.0 -31.22 26.43
tlO.O0 13 36 N 4055.Jt) 1t.71 152._J 88.11 37.69 14 43 42 3434.0 7.56 146.49

DIFFERENTIAL C_tR[CTION9 NIO-COU61[ 2XECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY
TOE-t.tOTT TRA 6.7543 TCS-5.TS90 6AU 1.9004 8GTIOIIO.I SGR 14L_.4 SG5 2099.3 ST 3528.2 M 1010.3 SS 3064.5

ROE .0514 RRA -.5996 RC5 .7501FAU .34766 flRT -.OSJSRRF -.0928 RTF .9964 CRT -.8552 CRS .9045 CS7 -.9945

FDE-S.3639 FRA19.E397 FC-|I.gUP60 68P 34752 _10319.7 R25 .0435 R15 -.9968 LSA 4751.4 MSA 335.4 SSA 13.S

BOE E.5553 BRA 6.7911BC3 3,8091FRP 7491 S6110291.4 SG_ 721.9 THA 175.14 EL1 3634.6 ELI 509.3 ALF IsS.DG

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 372.00 ARRIVAL DATE OCT 12 1945

DISTANCE 644.517 EARTH TO MARS

32.329 GAL -8.54 AZL 88.65 HCA 264.13 $NA 185.27 ECC .24152 IHC 1.3520 vl 29.738
80.t4 TAL 313.52 TAP 217.85 RCA 140.52 APO 230.02 VZ 25.441

164.20 ZAE 65.60 (TE I79.59 ZAC 86.S6 ETC 259.79 CLP 55.50

HELIOCENTRIC CONIC

RL 149.58 LAL -.DO LOL 11.79 VL

RP 215.T1 LAP -2.34 LOP 275.92 Yp 22.675 GAP -10.34 AZP

RC 2ST.Tt9 SL 6.73 GP 6.72 ZAL 150.OT ZAP 55.77 ET8

PLANETOCENTRIC CONIC

C3 El.SIS VML 4.999 DLA 14.71 RAL 167.83 RAD 6569.0 VEL 12.099 PTH 2.17 VHP 3.767 DPA 18.90 RAP 158.70 ECC 1.4112

LNCH AZI4TH LNCH TIME L-I 71N[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 19 30 48 2743.61 -27,93 77.75 36.41 94.85 20 24 32 2143.8 -26.97 SD.2O

SO.DO 11 35 15 4436.95 7.61 185.26 31.34 62.64 12 47 22 3836.9 3.88 178.58

100.00 21 8 4 2435.93 -29.31 56.41 38.26 96.14 21 49 36 1956.0 -26.15 47.80

100.00 12 46 50 4200.02 8.$3 1B7.20 30.69 &!.33 13 56 51 3600.0 4.94 160.58

110.00 62 54 O 2187.07 -32.94 55.40 37.67 99.68 23 10 27 1587.1 -31.26 26.56
110.00 13 37 24 4041.67 11.99 153.30 ||.90 57.75 14 44 45 3441.7 7.65 146.90

DIFFERENTIAL CCRR[C._IONS MID-COUR6[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-E.SO?$ TRA T.0046 TC3-3.7953 6AU 1.9468 SGTINII.i _ 1388.5 943 1999.3 ST 3636.7 86 999.5 SS 3000.3

ROE .9551 RIA -.5796 RC3 .7073 FAU .55556 RRT -,8525 RRF ".BT6B RTF .9965 CRT -.8536 CR6 .9032 C6T -.9945
FDE-6.4OOT FRASS.7461 FC-11.5499 6SP 53950 M_10353.4 625 .0443 R15 -.9967 LSA 4794.8 MSA 533.8 SSA 13.7

BOB E.4600 BRA 7.0296 RC3 3.6365 FRP 7164 8611032|,? 8GZ 721o2 THA 173.51 EL1 3737.4 EL2 506.7 ALF 166.54

LAUNCH DATE OCT 3 11_4 FLIGHT TIME 374.00 ARRIVAL DATE OCT 14 1935

HELIOCENTRIC C_141C

RL 149.3l L_. -.OO

IP 215.38 LAP -1.37

M¢ 299.684 r_ 0.70

PLANETOC[NTllC CONIC
CS 25.308 _ 5.OSt

LN¢H AZNTH LNCH TIN(

90.00 16 41 84
90.00 11 54 4

100.O0 21 10 $5
100.00 11 47 95

110.00 81 96 I_

110.00 15 3B 16

DIFFERENTIAL C_IRECTIONI

11_-t.406T TRA T,2S_I TCS-B.68001L4U 1,9081
RDE ,9343 8RA -.RIO9 RCB ,iTTB F&U ,51920

FOE-6,ES44 FRA15.2_ FC-IO,6B_4 88P _S17

SO( 2,5356 IIA 7.2702 6¢S 9.8595 FgP 9601

DISTANCE 840.565 EARTH TO MARS

L_L 11.T6 VL _.551 6AL -O.O5 AZL 88.62 HCA 265.50 SNA 105.31 [CC .24277 INC 1.3751 Vl 29.786

bQP 277.09 VP I_.720 SAP -10.54 A_ 90.1J TAL 513.09 TAp 216.56 RCA 140.32 APO 230.30 VZ 25.495
GP 6.59 ZAL 150.45 ZAP _4.46 [TS 184.54 ZAE 84.33 ETE 179.80 ZAC 88.51ETC 259.92 CLP 54.19

O_.A 14.60 R_L 158.24 NND 6_.0 _q[L 12.t20 PTH 2.17 _4p 5.940 OPA 18.93 RAP 156.51ECC 1.4198

L-I TIME INJ L&7 INJ LGNG |NJ RT A_ INJ AZNTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2T45.07 -E7.lkl 77,85 56,16 64,60 20 17 10 2143.1 -26.95 69.29

4445.65 7.00 I65.79 32.05 92,72 12 46 10 _45.6 4.t7 179.08

• 457,47 -2B,5_ _,52 56,01 96.09 21 51 33 1837.5 -28.17 47.91

4106.67 9,11 tR?.BB 31.56 61.41 13 S? 45 $608.7 5.23 161.06
211_.10 -52,67 55.53 58.42 99.59 23 12 51 1589.1 -51.29 26.73

4046,60 12,£tl 155.73 L_l,$O 57.85 14 45 49 5449.9 7.96 147,33

NI0-¢OUl_l[ [_CUTiON ACCURACY ORBIT DETERMINATION ACCURACY
867t0_93.7 MR 1535.B 865 1911.1 ST 3745.1M 989.0 61 tlSl.I

R_T °,84|| _RF -,870_ RTF .9993 CRT -.8320 CRS .9020 CRT -.9945

llll_OYE|,$ Rt5 ,0435 R13 *,6669 LSA 4839.1NSA 533,9 $6A 13.5

IGIIOT$?.I IGI ?_0,4 THA 175.66 EL1 3836.3 EL2 504.9 ALF 167,09

B?



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
m

LAUNCH DATE OCT 5 1964

HELIOCENTRIC CONIC

ML 149.58 LAL -.00

RP 215.05 LAP -1.40

RC 290.105 GL e.64

PLANETOCEHTR I C CON|C

C3 26.059 VHL 5.105

LHCH AZNTH LNCH TIME L-! TIME IHJ LAT

90.00 19 44 8 2748.21 -27.95

90.00 11 34 41 4455.26 8.18

100.00 21 15 13 2458.87 -29.33

100.00 12 46 16 4217.82 9.41

110.00 22 36 49 2191.06 -32.99

110.00 15 39 10 4056.40 12.60

DIFFEMENTIAL CORRECTIONS

T09-2.5111 TRA 7.5116 TC3-5.8352 DAU 2.0454

ROE .8555 RRA -.5420 RC3 .6484 FAU .30320

FDE-S.0985 FRA14.7410 FC-10.1394 BSP 37361

BOE 2.6528 8RA 7.5515 BC3 5.8711 FSP 8617

LAUNCH DATE OCT 5 1964

HELIOCENTRIC C_IC

ML 149.58 LAL -.00

RP 214.72 LAP -1.42

RC 291.272 GL 6.89

PLANETOCENTR l C CONIC

C3 28.841 VHL 5.169

LNCH AZI4TH LNCH Till( L-I TIME INJ LAT

90.00 19 46 57 2747.23 -27.95

90.00 11 55 14 4465.19 8.40

100.00 21 15 57 2480.19 -29.34

100.00 12 48 54 4227.47 9.73

110.00 2E 41 22 2192.97 -33.01

110.00 IS 40 O 4007.46 12.93

DIFFERENTIAL CGRRECTION6

TDE-2.9191 TRA T.7889 TC3-5.8426 BAU 2.0927

ROE .85T0 RRA -.5245 RC3 .SZOT FAU .29160

FOE-S.DiS8 FRA14.2492 FC3-9.4759 BSF 36193

BOE 2.7929 BRA 7.7868 BC3 5.6755 FSP 6334

FLIGHT TIN( 376.00 ARRIVAL DATE OCT 16 1985

DISTANCE 852.611 EARTH TO MARS

LOt. 11.79 VL 32.333 GAL -8.76 AZL 68.60 HCA 266.47 SMA 185.35 ECC .24406 INC 1.3982 Vl 29.788

LOP 276.25 VP 22.765 GAP -10.75 AZP 90.09 TAL 312.62 TAP 219.09 RCA 140.11 APO 230.59 V2 25.555

GP 6.46 ZAL IS0.84 ZAP 53.19 ETS 184.47 ZAE 82.81 ETE 180.00 ZAC 88.37 ETC 259.84 CLP 52.92

DLA 14.49 RAL 188.65 RAD 8588.1 VEL 12.142 pTH 2.18 VHP 3.914 OPA 18.75 RAP 156.36 ECC 1.4289

INJ LONG IMJ RT ASC lHJ AZ14TH INJ TIME PO CST T1M IMJ 2 LAT INJ 2 LONG

77.91 39.93 94.76 20 29 54 2146.2 -26.99 69.37

166.32 32.78 62.60 12 46 56 3855.3 4.47 179.60

36.62 39,76 96.03 2t 54 12 1856.9 -28.19 48.01

168.20 32.12 61.50 13 58 34 3617.8 5.53 161.56

35.70 39.19 99.51 23 15 20 1591.1 -31.33 26.87

154.22 30.23 57.96 14 46 48 3458.4 8.26 147.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$G710920.9 $GR 1324.6 983 1824.7 ST 3847.1 SR 978.6 SS 2894.2

RRT -.6379 RRF -.6637 RTF .9962 CRT -.8505 CRS .9009 CST -.9945

90811000.9 R23 .0463 R13 -.9966 LSA 4883.6 HSA 533.6 SSA IS.4

SG|10977.4 $4;2 719.3 THA 174.17 EL1 3937.6 EL2 502.9 ALF 167.59

FLIGHT TIME 378.00 ARRIVAL DATE OCT 16 1965

DISTAHCE 836.637 EARTH TO MARS

LOL 11.79 VL 32.536 GAL -6.66 AZL 88.38 HCA 267.64 SMA 185.39 ECC .24546 INC 1.4215 vl 29.788

LOP 279.43 VP 22.610 GAP -10.96 AZP 90.06 TAL 312.15 TAP 219.79 RCA 139.89 APO 230.90 V2 25.572

GP 6.34 ZAL 15t.23 ZAP 31.98 ET3 184.60 zAI[ 81.32 ETE 180.18 ZAC 86.23 ETC 259.85 CLP 51.69

DLA 14.36 RAL 169.08 RAO 6568.1VEL 12.166 pTH 2.16 VHP 3.992 DPA 18.65 RAP 156.26 ECC 1.4585

|NJ tONG IHJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

77.98 40.71 94.72 20 32 44 2147.2 -27.00 69.44

186.89 33.33 62.88 12 49 _9 3865.2 4.79 180.16

56.T2 40.56 93.98 21 38 58 1880.2 -28.20 48.10

168.75 32.87 61.59 13 59 22 3627.5 5.86 162.10

35.85 39.98 99.43 23 IT 55 1593.0 o31.36 27.01

134.72 30.97 56.08 14 47 47 3467.5 8.82 148.27

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION _URACY

86T11138.1SGR 1194.9 SG3 1740.6 ST 3949.5 SR 988.5 SS 2836.7

RRT -.9304 RRF -.8571RTF .9961 CRT -.6491CR9 .8999 CST -.9944

Sr_11213.1 R23 .0473 R13 -.9964 LSA 4929.4 MSA 553.1SSA 13.3

90111190.1 $02 718.0 THA 174.46 ELI 4035.6 EL2 500.7 ALF 168.05

LAUNCH DATE OCT 5 1964 FLIGHT TIME $80,00 ARRIVAL DATE OCT ZO 1965

OISTANCE 860.702 EARTH TO MARS

LOt. 11.79 VL $2.559 GAL -9.00 AZL 68.56 HCA 268.82 SMA 185.44 ECC .24690 INC 1.4445 Vl 29.780

LOP 280.61 VP 22.655 GAP -11.16 AZP 90.03 TAL 311.66 TAp 220.48 RCA 139.65 Apo 231.23 VZ 25.608

GP 6.21 ZAL 151.64 ZAP 50.77 ETS 184.72 ZAE 79.86 ETE 180.36 ZAC 88.11 ETC 259.85 CLP 50.49

HELIOCEMTRIC CONIC

RL 149.56 LAL -.00

RP 214.40 LAP -1.44

RC 292.428 GL 8.93

PLANETOCENTRIC CONIC

CS 27.258 VHL 5.221 OLA 14.22 RAL 169.51 RAO 6568.1 VEL 22.192 PTH 2.19 VHP 4.072 DpA 18.55 RAP 156.19 ECC 1.4486

LNCH AZNTH LNCH TIME L-I TIME INJ LAT IHJ LONG |NJ RT ASC INJ AZNTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 49 53 2748.15 -27.96 76.05 41.52 94.69 20 35 41 2148.1 -27.01 69.51

90.00 11 35 44 4475.64 8.81 187.48 34.29 62.96 12 50 19 3875.6 5.12 180.75

100.00 21 18 47 2461.41 -29.35 56.61 41.37 95.93 21 59 49 1861.4 -26.22 48.19

100.00 12 49 30 4237.61 10.05 169.32 33.63 61.70 14 0 8 3637.6 6.19 162.86

110.00 22 43 59 2194.82 -33.03 35.99 40.79 99.34 23 20 34 1594.8 -$1.$9 27.15

110.00 13 40 47 4076.96 13.27 155.24 31.74 58.20 14 48 44 3477.0 8.97 148.78

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.7250 TRA 6.0293 TC3-5.8591 BAU 2.1368 SG711346.3 6GR 1266.3 SG3 1658.5 ST 4049.8 SR 958.6 SS 2778.9

ROE .8590 RRA -.5078 RC3 .5939 FAU .27821 RRT -.8229 RRF -.8506 RTF .9960 CRT -.8478 CRS .8991 CST -.9944

FDE-S.7945 FRA13.7866 FC3-8.8364 6SP 39004 S_11418.7 R23 .0486 R13 -.9963 LSA 4975.8 MSA 532.3 SSA 13.2

BOE 2.8553 BRA 8.0453 BC3 5.6692 FSP 6060 S0111394.2 602 716.5 THA 174.73 ELI 4131.8 EL2 498.3 ALF 168.48

LAUNCH DATE OCT 5 1964 FLIGHT TIN( 382.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CCNIC DISTANCE 864.744

RL 149.58 LAL -.00 LOt- 11.79 VL 32.542 GAL -9.13 AZL 88.53 HCA

RP 214.0m LAP -1.47 LOP 281.79 VP 22.899 GAP -11.37 AZP 90.00 TAL

RC 293.596 GL 6.96 GP 6.09 ZAL 152.05 ZAP 49.61 ET9 184.63 Z/ME

PLAN(TOCENTRIC CONIC

C3 27.909 VHL 5.263 DLA 14.08 RAL 169.94 RAD 6366.1 VI[L 12.216 pTH

LNCH A1_4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C

90.00 19 52 54 2748.97 -27.98 78.11 42.34

90.00 11 36 11 4486.58 9.15 188.Jl 33.08

100.00 21 21 45 2462.55 -29.39 56.89 42.19

100.00 12 50 3 4248.22 10.40 189.93 34.42

110.00 22 46 42 2196.64 -33.05 38.13 41.62

110.00 13 41 33 4086.91 13.62 155.79 32.32

DIFFERENTIAL CDRRECTION6

T0(-2.8316 TRA 8.2929 TC3-3.8273 BAU 2.1846

ROE .8813 RRA -.4921RC3 .5683 FAU .26517

FD(-S.6428 FRA13.2628 FCS-8.2233 BSP 39786

BOE 2.9597 BRA 8.3075 BC3 5.8549 FSP 5792

EARTH TO MARS

270.00 SI4A 185.49 ECC .24842 INC 1.4677 vl 29.788

311.t6 TAp 221.16 RCA 139.41 APO 251.57 V2 25.644

78.44 ETE 180.52 ZAC 88.00 ETC 259.84 CLP 49.33

2.20 VHP 4.153 DPA 18.43

|NJ AZMTH INJ TIME PO CST TIM

94.66 20 38 43 2149.0

63.09 12 50 57 3886.6

95.89 22 2 45 1862.6

61.82 14 O 51 3648.2

99.27 23 23 19 1596.6

36.34 14 49 40 3486.9

MID-COURSE EXECUTION ACCURACY

SGT11548.5 SGR 1239.3 SG3 1578.8

RRT -.9154 RRF -.8440 RTF .9959

S8811812.8 R23 .0496 R13 -.9962

S0111590.8 SG2 714.8 THA 174.g8

RAp 156.17 ECC 1.4595

INJ 2 LAT INJ 2 LONG

-27.02 6g.57

5.47 181.$7

-28.23 48.27

6.55 163.25

-31.42 27.28

9.34 14g.31

ORBIT DETERMINATION ACCURACY

ST 4147.7 SR 948.8 SS 2720.1

CRT -.8465 CRS .8985 CST -.9943

LSA 5022.0 HSA 531.2 SSA 13.1

(L1 4225.9 EL2 495.8 ALF 168.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 5 1964

HELIOCENTRIC CONIC

RL 149.58 LAL -.DO

RP 213.77 LAp -1.49

RC 294.693 GL 8.gg

PLANETOCENTRIC CONIC

C3 28.598 VHL 5.348

LNCH AZHTH LNCH TIME

90.00 19 58 1

90.00 11 38 35

100.00 21 24 44

100.00 12 50 34

110.00 22 49 29

110.00 13 42 17

FLIGNT TIME 584.00 ARRIVAL DATE OCT 24 196S

DISTANCE 868.784 EARTH TO MARS

LOL 11.79 VL 32.545 GAL -g.2T AZL 88.51 HCA 271.18 SMA 185.54 ECC .25002 1NC 1.4910 vt 29.788

LOP 282.g7 VP 22.g43 GAP -11.58 AZP 89.97 TAL 310.64 TAp 221.82 RCA 139.15 APO 231.93 vZ 25.8?9

GP 5.98 ZAL 152.48 ZAP 48.49 ET8 184.93 ZAE 77.05 ETE 180.68 ZAC 87.89 ETC 259.83 CLP 49.21

DLA 13.93 RAL 170.38 RAD 6568.1 V(L 12.246 PTH 2.20 VHP 4.241 OPA 18.30 RAp 156,18 ECC 1.4707

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2749.70 -27.97 78.16 43.18 94.63 20 41 51 2149.7 -27.03 69.62

4498.02 9.50 188.77 55.88 63.20 12 51 55 3898.0 5.83 182.01

2483.62 -29.37 56.97 45.03 95.85 22 5 47 1863.6 -28.25 48.$5

4259.34 10.75 170.56 35.22 61.94 14 I 33 3659.3 8.92 163.87

2198.41 -33.07 36.26 42.46 99.19 23 26 8 1598.4 -31.45 Z7.41

4097.30 15.99 158.37 55.32 58.49 14 50 35 3497.3 9.72 149.87

GIFFEREMTIAL COqRECTIONS

TOE-2.9435 TRA 8.5607 TC3-5.8069 BAU 2.2299

ROE .8641 RRA -.4772 RCS .5438 FAU .25246

FD(-S.4946 FRAI2.827R FCS-7.6424 OSP 40541

BOE 3.0677 8RA 8.5740 8CS 5.8323 FSP 5531

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SG711739.5 SGR 1213.7 $83 1501.4 ST 4244.7 SR 939.4 SS 2661.8

RRT -.8079 RRF -.9375 flTF .9958 CRT -.8454 CRS .8978 CST -.9942

S8811802.1 RZ3 .0511 R13 -.9960 LSA 5069.9 NSA 529.8 SSA 13.0

SGlltTSO.§ $4;2 712.8 THA 175.21 EL1 4319.3 ELI 493.0 ALF 169.26

LAUNCH DATE OCT 3 1964 FLIGHT TIME 386.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC C_$41C

RL 149.58 LAL -.00

RP 213.46 LAP -1.51

RC 295.605 ret. 9.02

PLANETOCENTR|C CONIC

C3 29.327 VHL 5.415

LNCH AZMTH LNCH TIM(

90.00 19 59 14

90.00 11 56 56

100.00 21 27 50

100.00 12 51 2

110.00 22 52 21

110.00 15 48 0

DISTANCE 872.620 EARTH TO MARS

LOL 11.79 VL 32.548 GAL -9.41 AZL 88.49 HCA 272.37 144A 185.59 ECC .25169 INC 1.5144 vl 29.788

LOP 284.16 VP 22.966 GAP -11.78 AZP 89.94 TAL 310.10 TAP 222.47 RCA 138.88 AI_O 232.30 V2 25.714

GP 5.87 ZAL 152.91 ZAp 47.40 ET8 185.03 ZN[ 75.70 ETE 180.83 ZAC 87.80 ETC 259.81 CbP 47.12

DLA 13.76 RAt. 170.83 RAD 8588.2 VEL 12.276 PTH 2.21 VHp 4.330 DPA 18.16

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2750.$5 -27.97 78.21 44.03 94.61 20 45 5 2150.3

4509.93 9.87 189.45 36.71 65.32 12 52 6 3910.0

2464.63 -H.37 57.05 43.89 95.81 22 8 55 1864.6

4270.91 11.1| 171.22 36.05 62.07 14 2 13 3670.9

2200.16 -33.09 $8.39 43.52 99.11 23 29 Z 1600.2

4108.14 14.38 136.97 54.15 58.65 14 51 28 3508.1

DIFFERENTIAL C(_RECTIONS

T08-3.0380 TRA 8.8320 TC3.-5.7796 BAU 2.2752

ROE .8873 RRA 0.4632 tiCS .5205 FAU .24013

FOE-5.8482 FRA12.3720 FC$-7.0888 BliP 41269

BOE 3.1787 BRA 8.8442 8C5 5.8050 F$1P 5274

RAP 156.24 ECC 1.4826

INJ 2 LAT INJ 2 LONG

-27.04 69.67

6.21 182.68

-26.26 48.42

7.30 164.52

-31.46 27.54

10.12 150.46

ORBIT DETERMINATION ACCURACY

ST 4359.7 SR 930.2 SS 2603.E

CRT -.6445 CRS .8974 CST -.9941

LSA 5118.2 MSA 528.1 SSA 13.0

ELI 4411.2 EL2 490.1 ALF 189.61

NIOoCOUR$[ EXECUTIGN ACCURACY

$G711925.Z _ 1189.3 SG3 1426.5

RRT -.8004 RRF -.8312 RTF .9956

56811984.4 R23 .0524 RIS -.9959

SG|11983.3 8G2 710.6 THA 175.42

LAUNCH DAYE OCT 5 1964

HELIOCENTRIC CONIC

RL 149.58 LAL -.DO

RP 213.16 LAp -1.53

RC 296,904 GL 9.03

PLANETOCENYRIC CONIC

C3 30.097 VHL 5.488

LMCH AZMTH LNCH TIME

90.00 20 2 33

90.00 11 37 15

100.00 21 31 2

100.00 12 51 27

110.00 2R 55 16

110.00 13 43 40

PLIGHT TIME 388.00 ARRIVAL DATE OCT 28 1965

DISTANCE 876,852 EARTH TO MARS

LOt. 11.79 VL 52.551 GAL -9.55 AZL 88.46 HCA 273.56 SMA 185.65 ECC .25344 INC 1.5379 vl 29.788

LOP 285.35 VP 25.029 GAP -12.00 AZP 89.90 TAL 309.55 TAp 223.11 RCA 138.60 APO 232.70 vZ 25.748

GP 5.78 ZAL 253.35 ZAP 46.35 (TS 185.15 ZAE 74.38 ETE 180.97 ZAC 87.72 (TC 259.79 CLP 46.07

OLA 13.59 RAL 171.26 RAD 6568.2 VEL 12,307 PTH 2.22 VHp 4,422 DPA 18.00 RAP 158.35 ECC 1.4953

L-I TIME |NJ LAT INJ I._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2750.93 -27.97 76.25 44.91 94.59 20 48 24 2150.9 -27.04 69.71

4522.37 10.25 180.17 37.55 63.46 12 52 37 3922.4 6.60 163.38

2465.58 -29.38 57.12 44.76 95.77 22 12 7 1865.6 -28.27 48.49

4262.95 11.50 171.91 36.90 62.22 14 2 50 3683.0 7.70 165.19

2201.86 -33.11 36.55 44.20 99.04 23 32 0 1601.9 -31.51 27.67

4119.41 14.78 157.60 35.00 58.62 14 52 20 3519.4 10.54 151.06

OIFFEREMTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE-3.1751 TRA 9.1081 TC3-5.7444 8AU 2.3201 SGT12103.6 SGR 1166.2 SG3 1355.9

ROE .8709 RRA -.4502 RC3 .4961FAU .22813 RRT -.7931RRF -.8250 RTF .9954

FOE-5.2032 FRAIl.9255 FC3-6.5621 aSP 41964 _12159.7 223 .0538 RI3 -.9957

8DE 3.2923 8RA 9.1193 BC3 5.7660 FSP 5025 SG112139.0 SC_ 708.2 THA 175.62

LAUNCH DATE OCT 5 1964 FLIGHT TIME $80.00

HELIOCENTRI_CCNIC DISTANCE 880,079

RL 149.38 LAL -.00 LOt. 11.79 VL 32,554 GAL -9.?0 AZL 88,44 Jcr.A 274.76 SMA 165.70 ECC .25527

RP 212.87 LAP -1.36 LOP 286.55 VP 28,071 GAP -12.21 AZP 82,8? TAL 308.96 TAp 223.73 RCA 138.30

RC 297. 989 GL R.05 GP 5.65 Z/d. 153.81 ZAP 45.55 ET8 185,PJm ZN[ 73.09 ETE 181.11 ZAC 87.64

PLAN[TOCENTRIC CONIC

C$ 30.912 VHL 5.560 DLA IS.41 RAt. 171.74 RA0 6568.Z VEL 12.340 pTH 2.23 VHp 4.5't_DPA 17.84

LI4CH AZ14TH LNCH TIM( L-I TIN[ INJ LAT INJ LONG |NJ 27 A8C INJ AZMTH INJ TIME PO CST TIM

90.00 20 5 57 2751.45 -27.98 78.L_9 45.80 94.57 20 51 48 2151.4

90.00 11 ST 31 4535.26 10.84 120.81 38.42 6_.60 12 53 6 3935.5

100.00 21 54 18 2466.48 -_9.39 57.18 45,65 95.74 22 t5 25 1866.5

100.00 12 51 50 41_95.45 11.80 172.63 57.76 62.38 14 3 26 3695.5

110.00 22 58 19 2203.59 -39.13 38.66 45.09 98.96 23 35 3 1603.6

110.00 IS 44 19 4131.11 15.19 158.2Q 35.86 59.0Q 14 53 10 3531.1

DIFFERENTIAL C_IIRECTIONI NIO-CQU2SE ExECUTION ACCURACY

TOE-3.2Oa4 TNA 8.3080 TC3-5.7091 BAU 2.38§1 8GTtL_?S,O SGR 1_44.4 SG3 1283.8

RDE .8780 RRA -.4380 2C3 .4789 FAU .21856 RflT -.7860 _ -.8180 2TF .9952

FDE-8.0821FRAII.4871 FC3-8.0850 Blip 42833 88816329.3 R23 .0555 R13 -.9955

BOlE 5.4105 BRA 9.5982 I_S 5.7230 F_P 4781 S8112308.0 Sr_ ?05.6 THA 175.80

ORBIT DETERMINATION ACCURACY

ST 4433.0 $R 921.2 SS 2544.2

CRT -.8437 CRS .8971 CST -.9940

LSA 5166.8 MSA 526.1SSA 12.9

ELI 4501.4 EL2 °487.0 ALF 169.94

ARRIVAL DATE OCT 30 1965

EARTH TO MARS

INC 1.5615 vl 29,788

APO 233.11 V2 25,762

ETC 259.76 CLP 45.05

RAP 156.46 ECC 1.5087

INJ 2 LAT INJ 2 LONG

-27.05 69.?5

7.01 184.11

-28.28 48.35

8.11 165.89

-31.53 27.79

10.97 151.70

ORBIT DETERMINATION ACCURACY

ST 4529.3 SR 912.5 SS 2485.6

CRT -.8431 CR$ .8971 CST -.9939

LSA 5218,8 MSA 523.9 SSA 12.8

EL1 4991.0 EL2 483.? ALF 170.24

O9



JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOL. I. 19646

LAUeICH DAY( OCT 5 1964

HELIOCEMYRIC CQNIC

ML 149.59 LAL -.DO

RP 212.57 LAp -l.SS

MC R99.DSI GL 9.05

PLANETOCEMTRIE CONIC

¢S $1.T74 VHL S.l$T

LNCH AZMTH LNCH TIME
80.00 20 D 85

SO.DO 11 57 45

IOO.00 RI ST 4D

tOO.D0 12 52 11

110.00 25 I 2S

110.00 IS 44 56

FLIGHT TIN[ 392.D0 ARRIVAL DATE NOV I 1965

DISTANCE 884.9DD

LOL 11.?9 VL 32.558 GAL -9.86 AZL 88.41 HCA

LOP 287.75 VP 25.116 GAP -12.42 AZP 89.84 TAL

GP 5.S5 ZAL 154.25 ZAP 44.$4 ETS 165.50 ZA[

EARTH TO MARS

275.96 SNA 185.76 ECC .25719 INC 1.5652 Vl 29.788

508.59 TAp 224.55 RCA 157.99 APO 233.54 V2 25.815
71.82 [TE 181.24 ZAC 87.56 ETC 258.7R CLP 44.06

DLA 13.25 RAL 172.28 RAD 6568.5 VEL 12.575 PTH 2.25 VHP 4.613 DPA 17.67 RAP 156.$2 ECC 1.5229

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_q4TH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
2751.92 -27.98 78.52 46.71 94.55 2D 55 17 2151.9 -27.05 69.78

4548.61 11.04 191.69 59.51 65.76 12 53 SS 3948.6 7.45 184.87

2487.35 -29.59 57.25 46.56 95.71 22 16 47 1847.S -28.28 48.92

4300.41 12.$1 175.37 $8.65 62.54 14 4 0 5708.4 8.55 166.62

8205.R9 -55.14 56.79 46.00 98.89 25 38 10 1605.5 -38.59 27.82

4145.24 15.61 158.94 58.75 59.20 14 55 59 5545.2 11.41 152.34

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
M-S.4tlt TRA 9.6751 TC3-5.8559 OAU 2.4104 SGT12440.4 SGR 1125.8 SG$ 1216.2 ST 4616.S SR 904.0 $8 R426.9

RDE .STDS RRA -.4268 RC3 .4568 FAU .20538 RRT -.7791 RRF -.8134 RTF .9950 CRT -.8427 CRS .6973 CST -.9938

FOE-4.SR68 FRA11.DsT7 FC$-5.5969 88P 45261 S4812491.1 R25 .D569 R15 -.9952 LSA 5267.4 MSA 521.4 SSA 12.8

DOE 3.53R4 MA 9.$825 BCS 5.6745 FW e 4545 S4112471.5 $42 702.7 THA 175.96 ELI 4679.5 ELi 460.R ALF 170.53

LAUNCH DATE OCT 5 1H4 FLIGHT TIME 594.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CGNIC DISTANCE 888.915 EARTH TO MARS

ML 149.58 LAL -.D0 LOL 11.79 _. 5R.562 GAL -10.05 AZL 88.39 HCA 277.16 SNA 185.85 ECC .2592D INC 1.6091 Vl 28.780
RP tit.Z9 LAP -1.80 LOP 298.95 VP 25.155 GAP -12.64 AZP 89.80 TN. 507.78 TAP 224.94 RCA 157.66 APO 233.9R V2 25.847

RC 800.180 GL 8.00 GP 5.45 ZAL 154.75 ZAp 45.38 ET8 185.58 ZN[ 70.59 ETE 181.36 ZAC 87.52 ETC 259.68 CLP 43.11

PLAH(TOCENTRIC C_NIC

C5 RE.ill _q_ 5.717 OLA 15.05 RAL ITE,ii RAO i_.3 V[L 12.412 PTH 2.24 VHp 4.715 DpA 17.48 RAP 156.82 ECC 1.5379

LNCH AZNTH LNCH TIN( L-I TIME INJ LAY INJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ R LAT iNJ 2 LONG
80.00 tO 18 5D 8758.54 -87.08 78.55 4T.63 94.54 20 58 52 2158.S -27.06 88.01

00.00 11 37 56 456R.46 11.46 102.49 40.21 65.93 12 53 58 3962.4 7.88 165.65
100.00 21 41 6 24_1.18 -89.40 57.31 47.49 95.68 22 22 14 1868.2 -28.$0 48.68

100.00 12 52 5D 4521.82 12.75 174.15 59.56 62.72 14 4 32 3721,8 8.87 167.57

110.00 RS 4 54 2206.98 -53.16 36.91 46.95 98.81 23 41 21 1607.0 -51.58 28.04
110.00 13 45 51 4155.79 16.05 159,65 37.67 $9.41 14 54 47 3555.8 11.6T 155.04

DiFFERENTiAL CCRRECTION8 MID-COURSE [XECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TDE-8.5486 TRA R.9641 TCS-5.6024 BAU 2.4556 SGT12590,Z 8DR 1104.3 SG5 1150.9 ST 4705.S SR 895.7 8S RS67.5
ROE .0644 RRA -.4164 ItC.3 .4578 FAD .19455 RRT -.7725 RRF -.8000 RTF .9948 CRY -.6423 CRS .6976 CaT -.9936

FOE-4.T848 FRAlO.SS?5 FC5-5.1524 B_P 45870 S4812647.5 R23 .0585 RIS -.9950 LSA 5517.T MSA 516.7 SSA 12.7

BIDE $.657£ BRA R.9726 BCS 5.6195 FSP 4512 861126_6.2 SG2 899.6 THA 176.11 ELI 4766.0 EL2 476.6 ALF 170.80

LAUNCH DATE OCT S 1504 FLIGHT TIN[ $96.D0 JLRRIVAL DATE NOV 5 1945

NELIOCENTRIC CONIC DISTANCE 892.922

RL 149.58 LAb -.DO LOt. 11.79 VL $2.565 GAL -1D.2D AZL 86.37 HCA £9.708
MP RIR.Ot LAP -|.$2 LOP 290.15 VP 23.195 GAP -12.66 AZP 89.76 TAL $07.|6 TAP 225.52 RCA 137.52 APO 254.45 25.679

MC 301.167 GL 9.06 GP 5.35 ZAL 155.21 ZAP 42.45 ETS 185.46 EkE 69.59 ST( 181.48 ZAC 07.47 ETC 259.S3 42.18

PLAN(TOCENTRIC CONIC
C3 S$.QSO VNL 5.801DLA 12.65 RAL 175.15 RAD 6568.S VEL 12.451PTH 2.25 VHp 4.817 DpA 17.29 RAP 157.05 ECC 1.5559

LNCH A_4TH LNCH TIN[ L-I TIME INJ LAY 1NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

90.00 20 16 36 2752.76 -27.98 78.58 48.58 94.52 2t 2 30 2152.7 -27.06 69.84
90.00 11 58 5 4576.71 11.88 193.32 41.14 64,11 12 54 21 $976.? 6.30 186.47

100.00 E1 44 56 2469.00 -29.40 57.37 48.45 95.64 22 25 45 1669.0 -28.51 48.74

100.00 12 52 47 4335.68 IS.16 174.95 4D.49 62.92 14 5 S 3755.7 9.42 158.15

110.00 RS 7 46 2208.66 -SS.16 37.04 47.87 98.74 23 44 $7 1608.7 -$1.82 28.17
110.00 13 46 5 4188.75 16.50 160.39 38.6D 59.65 14 55 34 $568.8 12.$4 153.75

EARI_4 TO MARS

278.55 SNA 165.89 (CC .2613D INC I.SSSE vl
VE

CLP

DIFFERENTIAL CDRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-S.8817 TRAlO.2599 TCS-5. 5447 BAU 2.5015 SGT12752.5 SGR 1085.9 SGS 1088.0 ST 4794.D SR 887.7 SS 25D8.7

ROE .8880 RNA -.4D70 RCS .4194 FAU .18409 tiNT -.7862 RRF -.8030 flTF .9945 CRT -.8423 CRS .6982 CST -.9935

FDE-4.SSQE FNAlO.EE47 FCS-4.7361 8SP 44429 $4812798.6 R25 .0605 R15-.9947 LSA 5569.8 MSA 515.6 SSA 12.6

ROE S.787T OMAIO.EsSD BCS 5.5605 FSP 4086 S4112779.7 SC_ 896.5 THA 176.26 EL1 4852.5 ELi 472.7 ALF 171.05

LAUNCH DATE OCT S 1964 FLIGHT TIN[ 598.00 ARfllVAL DATE NOV ? 1965

HELIOCENTRIC C_NIC DISTANCE 898.921

RL 149.58 LAL -.00 LOL 11.79 VL 52.589 GAL -10.37 AZL 68.34 HCA

RP 811.75 LAP -i.66 LGP 291.58 VIP 23.256 GAP -13.08 AZP 80.72 TAL
MC 508.205 GL S.OG GP 5.26 ZAL 155.89 ZAP 41.55 ET8 185.53 ZAE

PLANETOCENTRIC C_NIC

CS S4.iTl VHL 5.888 OLA 12.62 RAL 173.93 MAD 4568.4 V(L 12.492 PTH

LNCN AZNTH L_4CH TIN( L-I TIME |NJ LAY INJ LONG INJ RT ASC

90.00 20 EO 21 2753.1D -27.88 76.41 49.54

90.00 11 58 11 4591.45 12.32 194.18 42.09
100.00 21 48 11 2489.79 -L_9.41 57.45 49.$9

100.00 IR 55 2 4349.96 13.80 175.78 41.44

110.00 85 11 5 L_lO.S9 -33.20 57.17 48.84

510.00 15 46 ST 4182.15 16.96 161.16 39.55

DIFFERENTIAL CCRR[CTIGN8
M-S.8187 TRA10.SSi9 TC3-5.4918 BAU 2.54?9

ROE .8058 RRA -.$985 RC5 .4021 FAU .17402
FO(-4.SSTG PIA 9.$t03 FC3-4.5455 lip 44962

BOE S.DRSS MAIO.SIR4 BC$ 5.4986 FSP 3867

89.789

306.52 TAp 226.09 RCA 136.96 APO 254.95 25.911
68.21 ETE 181.59 ZAC 8?.43 (TC 259.58 CLP 4_.28

EARTH TO MARS

279.57 SNA 185.95 ECC .26550 INC 1.6576 vt

V2

2.26 VHp 4.923 OPA 17.09 RAP 157.51 ECC 1.5706

IHJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

94.51 _1 6 14 2155.1 -27.06 69.86

64.30 12 54 43 5991.4 8.76 187.31

95.61 22 29 21 1869.8 -26.$2 48.79
65.12 14 S 32 3750.0 9.89 188.96

98.66 25 47 56 1610.4 -$1.65 28.R9

59.86 14 56 19 5592.1 12.82 154.49

ORBIT DETERMINATION ACCURACY
ST 4981.3 M 880.0 86 2249.Y

CRY -.8424 CR8 .8990 CST -.9955
LSA 5422,2 NSA 512.S 8SA 1R.S

EL1 4937.8 EL2 46|.T ALF 171.29

RIO-COURSE EXECUTION ACCURACY

SG712899.6 SGR 1058.? SG5 1027.4

RRT -.TE03 RRF -.?904 RTF .9942

84612943.8 R25 ,0422 R13 -.9944

M118925.5 SG2 692.8 THA 176.39

1DO



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT S 19_4 FLIGHT TIME 240.00 ARRIVAL DATE JUN 3 1985

HELIOCENTRIC CONIC

RL 149.54 LAL -.O0

RP 239.73 LAP .¢69

RC 170.016 GL -16.08

PL ANETOC [NTR IC CONIC

C3 31.835 VHL 5.642

LNCH AZMTH LNCH TIME

90.00 21 38 22

90.00 7 51 5

100.00 22 56 13

100.00 9 15 55

110.00 0 0 26

110.00 10 32 T

DIFFERENT IAL CORRECTIONS

TOE 1.8721 TRA-4.2135

ROE .8334 RRA-1.2426

FOE-3.6378 FRA 7.0005

BOB 2.0492 8RA 4.3929

DISTANCE 589.471 EARTH TO MARS

LOL 12.77 VL 33.117 GAL -8.83 AZL 92.74 H(;A 194.61 SMA 195.68 ECC .27898 IN( 2.7377 Vl 29.796

LOP 207.37 VP 20.712 GAP 9.74 AZP 87.35 TAL 317.80 TAP 152.42 RCA 141.09 APO 250.27 V2 22.912

GP 14.g0 ZAL 144.33 ZAP 150._ ET$ 150.08 ZAE 159.33 ETE 46.24 ZAC 102.70 ETC 255.83 CLP 154.78

DLA -7.27 RAL 155.93 RAD 6568.3 VEL 12.378 PTH 2.25 VHP 6.044 DPA 13.89

L-I TIME ]NJ LAT ]NJ LONG [NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM

2101.51 -1B.87 34.45 23.39 113.22 22 13 23 1501.5

5199.99 26.12 233.25 27.76 78.66 9 17 45 4600.0

1850.34 -17.86 15.43 22.85 114.37 23 27 3 1250.3

4928.40 27.39 212.83 27.46 77.54 10 38 1 4328.4

1661.58 -21.02 359.47 21.21 117.60 O 28 8 1081.6

4687.92 30.80 193.75 26.49 74.39 11 50 15 4087.9

MID-COURSE EXECUTION ACCURACY

TC3 1.1134 BAU .5540 SGT 4878.3 SGR t706.7 SG3 809.5

RC3 .8740 FAU .15498 RRT .9670 RRF -.9929 RTF -.9616

FC3-4.2146 BSP 17753 SGB 5168.2 R25 -.2213 R13 -.9680

BC3 1.3016 FSP 2534 SGI 5151.8 SG2 411.6 THA 18.82

RAP 188.87 ECC 1.5239

INJ 2 LAT %NJ 2 LONG

-13.39 27.31

24.30 225.06

-14.42 8.33

25.40 204.80

-17.1S 352.47

28.33 185.41

ORBIT DETERMINATION ACCURACY

ST 2300.0 SR 928.7 SS 2242.5

CRT .9849 CRS .9949 CST .9972

LSA 3339.4 MSA 171.0 SSA 19.4

EL1 2473.9 EL2 149.5 ALF 21.77

LAUNCH DATE OCT 6 1984 FLIGHT TIME 242.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 149.54 LAL -.OO

RIP 239.42 LAP .86

RC 172.331 GL -14.73

PL AMETOCENTRIC CONIC

C3 30.703 VHL 5.341

LNCH AZNTH LNCH TIN[

90.00 21 29 11

90.00 8 2 32

100.00 22 47 43

100.00 9 26 41

110.00 23 49 32

110.00 10 41 21

DIFFERENTIAL CORRECTIONS

TDE 1.8338 TRA-4.1535 TC3 1.1607 BAU .5520

RDE .8024 RRA-I.1904 RC3 .B792 FAU .16117

FDE-3.7059 FRA 7.2862 FC3-4.5446 BSP 17741

BDE 2.0015 BRA 4.3207 BC3 1.3448 FSP 2874

DISTANCE 592.971 EARTH TO MARS

LOt. 12.77 VI. 33.087 GAL -8.72 AZL 92.47 HCA 195.5G SMA 195.11 ECC .27817 IN( 2.4695 Vl 29.796

LOP 208.32 VP 20.698 GAP 9.28 AZP 87.62 TAL 317.99 TAP 153.54 RCA 141.22 APO 248.99 V2 22.943

GP 14.35 ZAL 144.62 ZAP 150.63 ETS 151.65 ZAE 160.04 ETE 46.47 ZAC 102.23 ETC 255.84 CLP 184.10

DLA -5.93 RAL 156.22 RAD 6568.2 VEL 12.332 PTH 2.22 VHP 5.902 OPA 13.29 RAP 188.86 ECC 1.5053

L-I TINS l_klj LAT INJ LOW, INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2134.96 -17.56 36.50 23.29 112.58 22 4 46 1535.0 -14.35 29.30

3148.34 25.38 229.85 26.81 77.01 9 28 20 4548.3 23.34 221.58

1881.81 -18.73 17.35 22.76 113.73 23 19 5 1281.8 -15.38 10.17

4876.92 26.62 209.36 28.48 75.87 10 47 58 4276.9 24.41 201.25

t888.08 -21.85 1.09 21.19 116.97 24 17 40 1088.1 -18.06 354.01

4643.21 29.94 190.55 25.42 72.68 11 58 44 4043.2 27.28 182.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4888.1 9GR 1669.3 SG3 852.8 ST 229¢5.8 SR 909.2 SS 2273.1

RRT .9663 RRF -.9920 RTF -.9627 CRT . 9841 CR$ . 9934 CST . 9978

SGB 5165.3 R23 -.2t42 R13 -.9687 LSA 3352.7 NSA 165.7 SSA 21.5

SGI 5149.2 sG2 407.7 THA 18.38 EL1 2465.4 EL2 150.6 ALF 21.37

LAUNCH OATE OCT G 1g84 FLIGHT TIME 244.00 ARRIVAL DATE JUN 7 1985

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 239.11 LAP .63

RC 174.639 GL -13.50

PLANETOCENTRIC CONIC

C3 29.686 VHL 5.449

LNCM AZMTH LNCH TIME

90.00 21 20 52

90.00 8 12 49

100.00 22 40 O

100.00 9 36 22

110.00 23 43 10

110.00 10 49 41

DIFFERENTIAL CORRECTIONS

TDE 1.7939 TRA-4.0931

ROE .TTGG RRA-l.1453

FDE-3.T588 FRA 7.3772

BDE 1.9566 BRA 4.2304

DISTANCE 596.491 EARTH TO MARS

LOL 12.77 VL 33.058 GAL -8.62 AZL 92.23 I'l(k 1945.50 SMA 194.56 ECC .27346 I NC 2.2307 Vl 29.796

LOP 209.26 VP 20.687 ;AP 8.83 AZF 87.86 TAL 518.18 TAP 154.66 RCA 141.35 APO 247.76 V2 22.975

GP 13.87 ZAL 144.84 ZAP 150.22 ETS 153.12 ZAE 160.74 ETE 46.94 ZAC 101.81 ETC 255.85 CLP 153.59

TC3 1.2047 BAU .5501

RC3 .6855 FAU .16751

FC3-4.8850 BSP 17739

BE3 1.3861 FSP 2820

DLA -4.70 RAL 158.46 RAD 8568.2 VEL 12.291PTH 2.21 VHP 5.785 DPA 12.76 RAP 188.86 ECC 1.4886

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2165.10 -18.34 38.37 23.20 111.945 21 56 57 1565.1 -15.20 31.10

5101.30 24.62 226.41 25.98 75.55 9 37 50 4501.3 22.40 218.45

1909.83 -19.49 19.09 22.69 113.12 23 11 49 1309.8 -16.20 11.85

4831.80 25.83 206.24 25.60 74.41 10 56 54 4231.8 23.44 198.25

1712.03 -22.58 2.58 21.17 116.37 24 11 42 1112.0 -18,85 355.41

4602.37 29.08 187.69 24.47 71.18 12 6 23 4002.4 26.23 IT9.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4893.1SGR 1638.7 $83 897.4 ST 2290.6 SR 893.8 SS 2304.5

RRT .9658 RRF -.9909 RTF -.9638 CRT .9832 CR8 .991B CST .9983

sGB 5160.2 R23 -.2071 R13 -.9694 LSA 3365.9 MSA 182.1SSA 23.4

SG1 5144.2 982 405.5 THA 18.04 EL1 2454.1 EL2 152.3 ALF 21.07

LAUNCH DATE OCT 6 1g64 FLIGHT TIME 246.00 ARRIVAL DATE JUN 9 19_5

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 238.79 LAP .60

RC 176.939 GL -12.38

PLANETOCENTRIC CONIC

C5 28.765 Vlfl. 5.363

LNCH AZNTH LNCH TIME

90.00 21 13 14

90.00 8 22 9

100.OO 22 32 54

100.00 9 43 10

110.00 23 37 19

110.00 10 57 14

DIFFERENT IAL CORRECTIONS

TDE !.7588 TRA-4.0328

ROE .7552 RRA-I.I063

FDE-3.8184 FRA 7.8743

BOB 1.9139 BRA 4.1816

DISTANCE 800.029 EARTH TO MARS

LOL 12.77 Vt. 33.030 GAL -8.52 AZL 92.02 HCA 197.45 SNA 194.04 ECC .27083 INC 2.0166 Vl 29.T96

LOP 210.21 9P 20.678 GAP 8.39 AZP 88.08 TAL 318.34 TAP 155.79 RCA 141.48 APO 246.59 V2 23.007

GP 13.45 ZAL 145.00 ZAP 149,75 ETS 154.48 zAE 161.42 ETE 47.65 ZAC 101.44 ETC 255.86 CLP 152.64

DLA -3.57 RAL 156.68 RAD 6568.2 VEL 12.253 PTH 2.20 VHP 5.634 DPA 12.29 RAP 188.86 ECC 1.4734

L-] TINS INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2192.51 -19.03 40.09 23.12 111.38 21 49 46 1592.5 -15.9¢5 32.76

5058.11 23.86 223.48 25.19 74.28 9 45 27 4458.1 21.47 215.62

1935.50 -20.17 20.70 22.63 112.54 23 5 10 1335.5 -16.94 13.40

4790.36 23.04 203.41 24.81 73.12 11 5 0 4190.4 22.49 195.54

1733.84 -23.23 3.92 21.15 115.81 24 B 13 1133.8 -19.37 356.69

4564.78 28.22 185.09 25.61 69,86 12 13 19 3964.8 23.22 177.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2458 BAU .548! SGT 4893.4 SGR 1614.1 983 943.4 ST 2282.1 SR 881.8 SS 2336.6

RC3 .8928 FAU .17401 RRT .g847 RRF -.9898 RTF -.9647 CRT .9822 CRS .9901 CST .9987

FC3-5.2371 BSP 17745 SGB 5152.8 R23 -.2001 R13 -.9701 LSA 3379.2 MSA 160.4 SSA 25.2

BC3 1.4233 FSP 2975 SGI 5136.8 SG2 404,9 THA 17.77 ELI 2441.7 EL2 154.7 ALF 20.87
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT S 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUN 1| 1965

HELIOCENTRIC C(_iIC

RL 149.54 LAL -.00

RP 233.47 LAp ,58

RC tTS.ES1GL -11.34

PLANETOCENTRIC CON|C

C3 2T.923 VHL 5.264

LNCH AZNTH LNCH TIME

90.00 21 6 11

go. O0 8 30 41

100.00 22 28 21

100.00 9 53 13

110.00 23 31 $3

110.00 11 4 9

OISTANCE 603.586 EARTH TO MARS

LOL 12.77 VL 33.003 GAL -8.42 AZL gl.82 HCA 1g8.40 SNA lg3.§4 ECC .26834 INC 1.823.5 vl 29.796

LOP 211.16 VP 20.672 GAP 7.95 AZP 88.2_ TAL 318.51 TAP 156.91 RCA 141.60 APO 245.47 V2 23.040

GP 13.07 ZAL 145.10 ZAP 149.21 ETS 155.74 ZAE 162.10 ETE 48.62 ZAC 101.12 ETC 255.86 CLP 151.88

DLA -2.53 RAL 156.86 RAO 6566.1 VEL 12.219 PTH 2.20 VNp 5.§07 DPA 11.88 RAP 188.87 ECC 1.4595

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2217.61 -19.64 41.67 23.04 110.82 21 43 8 1617.6 -16.64 34.29

5018.19 23.09 220.80 24.48 73.14 9 54 20 4418.2 20.57 213.04

1959.01 -20.78 22.18 22.56 111.99 22 sg O 1359.0 -17.61 14.82

4752.02 24.26 200.83 24.08 71.98 11 12 25 4152.0 21.57 193.07

1733.83 -23.82 S.I7 2t.13 115.28 24 1 7 1153.8 -20.22 357.88

4529.97 27.38 182.73 22.84 68.69 12 19 39 3930.0 24.24 174.98

DIFFERENTIAL CGRRECTIONS

TOE 1.7363 TRA-S,gsGg TC3 1.3036 OAU .5330

ROE .7392 RRA-I,07OT RC3 .7037 FAU .18114

FOE-3.6664 FRA 6.1685 FCS-S.GISt 8SP 17418

ROE 1.6871 BRA 4.0992 BC3 1.4814 FSP 3115

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4887.2 SGR 1595.5 SG3 991.2 ST 2281.6 SR 874.3 SS 2373.2

RRT .9649 RRF -.8886 RTF -.9665 CRT .9820 CRS .9884 CST .9991

$G8 5141.1 fl23 -.1894 R13 -.9715 LSA 3402.3 MSA 156.4 SSA 27.0

SGI 5125.5 SG2 399.7 TMA 17.59 EL1 2438.5 ELI 154.5 ALF 20.71

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 250.00 ARRIVAL DATE JUN 13 1963

HELIOCENTRIC C04IC

RL 149.$4 LAL -.00

RP 238.14 LAP .§5

RC 181.513 GL -10.38

PLAN[TOCENTRIC CONIC

C3 27.153 VHL 5.211

LNCH AZMTH LNCH TIME

90.00 20 59 37

90.00 8 38 33

100.00 22 20 15

lOG.DO IO O 37

llO.OO 23 26 SO

110.00 11 10 31

DIFFERENTIAL CGRRECTIONS

TOE 1.$958 TRA-3.8998 TC3 1.3325 BAU .5489

ROE .7249 RRA-l.0417 RC3 .7130 FAU .18803

FOE-S.9§49 FRA 8.4626 FC$-S.983T BSP 17315

BDE 1.6438 BRA 4.0356 8C8 1.3113 FSP 3284

DISTANCE 607.158 EARTH TO MARS

LOL 12.77 VL 32.978 GAL -8.33 AZL 91.65 HCA 199.35 SMA 193.06 ECC .26§93 INC 1.6480 vl 29.796

LOP 212.12 VP 20.668 GAP 7.52 AZP 88.44 TAL 318.66 TAp 158.04 RCA 141.72 APO 244.40 V2 23.073

GP 12.74 ZAL 145.16 ZAP 148.82 (TS 136.91ZAI[ 162.76 ETE 46.85 ZAC 100.83 ETC 255.87 CLP 151.08

OLA -1.SS RAL 157.03 RAO 6568.1VEL 12.187 PTH 2.19 VHP 5.384 DPA 11.51 RAP 188.87 ECC 1.4469

L-I TIME INJ LAT INJ LONG IHJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2240.76 -20.20 43.15 22.96 110.28 21 36 38 1640.8 -17.25 35.71

4981.10 22.$4 218.35 23.84 72.13 lO I 34 4381.1 19.69 210.68

1980.71 -21.32 23.56 22.50 111.46 22" 53 15 1380.7 -18.22 16.14

4716.39 23.49 198,47 25.43 70.96 11 19 14 4116.4 20.67 190.80

1772.28 -24.35 8.$4 21.10 114.77 23 56 22 1172.3 -20.61 358.99

4497.59 26.56 180.§T 22.14 67.65 12 25 29 3897.6 23.30 172.93

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4878.1 _ 1580.9 863 1040.5 ST 2265.6 SR 867.7 SS 2407.2

RRT .9635 RRF -.9874 RTF -.9669 CflT .9807 CRS .9865 CST .9993

5127.9 R23 -.1842 RIS -.9718 LSA 3413.8 MSA 159.2 SSA 28.2

$61 5112.0 SG2 403.7 THA 17,45 ELI 2420.9 £L2 158.6 ALF 20.68

LAUNCH DATE OCT S 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUN 15 ISIS

HELIOCENTRIC CONIC DISTANCE 610.746 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL 32.953 GAL -6.24 AZL 91.49 HCA 200.31SMA 192.61ECC .263611NC 1.4882 vl 29.796

RP 237,81 LAP .52 LOP 213,08 VP 20.666 GAP 7.09 AZP 88,80 TAL 318.83 TAp 159.18 flCA 141.64 AFO 243.38 V2 23.106

RC ISS.7SS GL -9.48 GP 12.45 ZAL 145.19 ZAP 147.98 ETS 158.01Zk( 163.42 (TE 51.36 ZAC 100.57 ETC 253.88 CLP 150.26

PL&NETOCENTRSG CO_|C

C3 Z6,442 VHL 5.142 DLA -.65 RAL 157.17 RAO 8568,1VEL 12.158 PTH 2.18 VHP 5,265 OPA 11.19 RAP 188,86 ECC 1.4352

LNCH AZMTH LNCN TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 53 29 2262.27 -20.70 44.52 22.89 109.77 21 31 11 1662.3 -17.82 37.04

90.00 8 45 51 4946.43 21.60 216.08 23.25 71.23 10 8 17 4346.4 18.84 208.49

100.00 22 14 31 2000.66 -21.82 24.83 22.44 110.95 22 47 52 1400.9 -18.78 17.38

100.00 10 7 29 4683.08 22.73 196.28 22.82 70.05 11 25 32 4083.1 19.80 188.71

110.00 23 22 4 1789.40 -24.83 7.44 21.08 114.28 23 51 54 11"89.4 -21.34 .02

110.00 11 16 25 4467.31 25.76 178.56 2t.50 66.72 12 30 33 3867.3 22.39 171.05

DIFFERENTIAL C.GRRECTIOI4S MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.6568 TRA-3.8378 TC3 1.3603 BAU .$447 SGT 4893.4 9GR 1570.6 SG3 1091.5 ST 2248.5 SR 663.3 SS 2441.9

ROE .7119 RRA-l.0169 tiC3 .7235 FAU .19515 RRT .9624 RRF -.9861RTF -.9674 CRT .9796 CRS .9845 CST .9995

F0(-4.0249 FRA 8.8070 FC3-6.3894 BSP 17576 SG8 5110.7 R23 -.1785 R13 -.9722 LSA 3425.8 MSA 162.5 SSA 29.2

ROE 1.8033 9RA 3.9702 9C3 1.5408 FSP 3464 SGI 5094.4 SG2 407.5 THA 17.38 EL1 2403.0 EL2 162.5 ALF 20.71

LAUNCN DATE OCT 6 1934 FLIGHT TIME 254.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CCNIC DISTANCE 614.351 EARTH TO MARS

RL 149.54 LAL -.00 LOL 12.77 VL 32.930 GAL -8.15 AZL 91.34 HCA 201.27 SHA 192.18 ECC .26138 INC 1.3416 V1 29.796

RP 257.49 LAP .49 LOP 214.04 _p 20.667 GAP 6.67 AZP 88.75 TAL 319.0 ! TAp 160.28 RCA 141.95 APO 242.41 V2 23.140

53.17 zAC 100.34 ETC 235.88 CLP 149.41RC 193.O49 GL -6.65 GP

PLANETOCENTRIC CC_IC

C3 25.TR3 VHL 5.079 DLA

12.19 ZAL 145.19 ZAP 147.29 ET8

.20 RAL 157.30 RAO 8568.0 V(L

159.03 ZAE 164.06 ETE

12.131 PTH 2.17 VHP 5.149 DPA 10.90 RAP 188.85 ECC 1.4244

ZNJ I.GNG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

45.82 22.82 108.28 21 25 44 1682.3 -18.33 38.28

213.97 22.71 70.42 10 14 32 4313.g 18.01 206.46

26.07 22.58 110.47 22 42 47 1419.7 -19.29 18.54

194.25 22.27 69.22 11 31 25 4051.8 18.97 186.76

8.46 21.03 113.62 23 47 41 t205.4 -21.84 1.00

179.74 20.92 65.88 12 35 54 3838.9 21.51 169.31

MIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4842.8 SGR 1594.2 SGS 1144.6 ST 2230.1 SR 861.2 SS 2476.2

RRT .9t612 RRF -.9849 RTF -.9679 CRT .9784 CRS .9825 CST .9996

SG8 5089.1 R2S -.1728 RI3 -.9723 LSA 3439.2 MSA 166.5 SSA 30.0

$61 5072.4 9G2 411.7 THA 17.37 EL1 2384.8 ELI 166.3 ALF 20.80

LNCH AZMTH INCH TIME L-I TIM( INJ LAT

90.00 20 47 42 _82.$4 -21.15

90.00 9 32 38 491S.90 2Q.87

100.O0 22 9 8 2019.66 -22.2?

1OO.00 10 13 $3 4851.82 21.99

110.00 23 17 35 1809.37 -23,28

110.00 11 21 55 4438.87 24.99

OIFF(RENTIAL CGRRECTIONS

TOE 1.$197 TRA-3.TT34 TC3 1.3872 BAU .5413

Ill)[ .T021RRA -.9952 RC3 .7358 FAU .20282

FO(-4.1013 FRA 9.1390 FC3-9.8030 BSP 17373

ROE 1.?$53 9RA 3.8024 BC3 1.5701 FSP 3647

102



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

L4UNCH DATE OCT 6 1984

HELIOCENTRIC CONXC

RL 149.54 LAL -.00

RP 237.15 LAP .46

RC 198.300 ;L -7.86

PLANET(_ENTRIC CO_AIC

CS 25.175 VHL 5.017

LNCH AZNTN LNCH TIME

90.00 20 42 14

gO.DO 9 59 0

100.00 22 4 2

rOD.DO 10 19 53

110.00 23 13 21

110.00 11 27 3

FLIGHT TIME 256.00

OlSTAHCE 617.971

LOt. 12.77 VL 32.907 GAL -8.06 AZL 91.21 HCA 202,23 SMA

LOP 215.00 VP 20.669 GAP 6.28 AZP 88.88 TAL 319.17 TAp

GP 11.95 ZAL 145.17 ZAP 146.56 (TS 159.98 ZAE 164.69 ETE

ARRIVAL DATE JUN 19 1965

EARTH TO MARS

191.77 ECC .25924 [NC 1.2073 Vt 29.796

161.40 RCA 142.05 Apo 241.48 V2 23.174

55.32 ZAC 100.13 ETC 255.89 CLp 148.53

DLA 1.00 RAL 157.41 RAD 6568.0 VEL 12.106 PTH 2.17 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2301.16 -21.57 47.04 22.75 108.80 21 20 35

4883.25 20.16 212.00 22.21 69.68 10 20 23

2037.29 -22.69 27.21 22.33 110.00 22 37 59

4622.36 21.27 192.36 21.76 68.48 11 36 55

1820.34 -25.69 9.44 21.02 113.37 23 43 41

4412.07 24.23 173.02 20.38 65.t2 12 40 35

DIFFERENTIAL CORRECTIONS

TOE 1.5829 TRA-3.7068 TC3 1.4106 BAU .537S

ROE .6941 RRA -.9788 RC3 .7488 FAU .21030

FOE-4.1809 FRA 9.4824 FC3-7.2321 BSP 17548

BO( 1.7284 8RA 3.8333 8C3 1.5971 FSP 3839

MID-COURSE EXECUTION ACCURACY

SGT 4816.1 S_q 1561.2 SG3 1199.5

RRT .9602 RRF -.9836 RTF -.9684

SG8 5062.8 R23 -.1671 R13 -.9731

SGI 5045.6 362 416.3 THA 17.41

5.037 DpA 10.66 RAp 188.82 ECC 1.4143

PO CST TIN INJ 2 LAT INJ 2 LONG

1701.2 -18.81 39.46

4283.2 17.21 204.57

1437.3 -19.76 19.64

4022.4 18.15 184.95

1220.3 -22.30 1.92

3812.1 20.67 167.69

ORBIT DETERMINATION ACCURACY

ST 2209.6 SR 860.7 SS 2515.1

CRT .9774 CRS .9904 CST .9997

LSA 3452.3 MSA 171.3 SSA 30.7

EL1 2365.2 ELI 170.0 ALF 20.96

FLIGHT TIME 258.00 ARRIVAL DATE JUN 21 1965

DISTANCE 621.605 EARTH TO MARS

LOL 12.77 VL 32.886 GAL -7.98 AZL 91.08 HCA 203.19 SMA 191.37 ECC .25719 INC 1.0824 vl 29.796

LOP 215.96 VP 20.673 GAP 5.84 AZP 69.00 TAL 319.33 TAP 162.52 RCA 142.15 AlSO 240.59 V2 23.209

GP 11.74 ZAL 145.12 ZAP 145.78 ETS 160.88 ZN[ 165.29 ETE 57.84 ZAC 99.94 ETC 255.89 CLP 147.63

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CCIAIC

RL 149.54 LAL -.DO

RP 236.81 LAp .43

RC 190.540 GL -7.13

PLANA[TOCENTRIC C._NIC

CS 24.907 VHL 4.981

LNCH AZMTH LNCH TIM(

gO.D0 20 37 2

90.00 9 4 59

IOO.O0 21 59 11

ZOO.DO 10 25 31

110.00 23 9 16

110.00 11 31 53

DIFFERENTIAL CORRECTIONS

TOE 1.5500 TRA03.8344 TC3 1.4370 8AU .5354

ROE .6887 RRA -.9804 RC3 .7643 FAU .21965

FOE-4.2729 FRA 9.8287 FC3-7.8928 8_P 17413

BOE 1.8981 8RA 3.7591 8C3 1.6276 FSP 4023

OLA 1.75 RAL t57.51RAD 6586.0 V(L 12.082 PTH 2.16 VHp 4.928 DpA 10.44 RAP 188.79 £CC 1.4050

L-I TIN( INJ LAT INJ LOJG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2318.91 -21.96 48.20 22.68 108.34 21 15 41 1718.9 -19.25 40.58

4854.27 19.48 210.16 21.75 69.02 10 25 53 4254.3 16.44 202.79

2053.90 -23.07 28.30 22.27 109.55 22 33 25 1453.9 -20.19 20.68

4594.51 20.56 190.60 21.29 67.81 11 42 S 3994.5 17.37 183.25

1634.44 -26.06 10.36 20.89 112.94 23 39 53 1234.4 -22.73 2.79

4386.74 23.49 173.42 19.89 64.43 12 45 0 3786.7 19.86 166.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMXNATION ACCURACY

$GT 4792.9 SGR 1581.9 SG3 1256.8 ST 2189.6 SR 862.6 SS 2555.5

RRT .9593 RRF -.9823 RTF -.9690 CRT .9766 CRS .9784 CST .9998

SG8 5031.4 R23 -.1612 R13 -.9736 LSA 3469.4 MSA 176.3 SSA 31.1

SG1 5013.8 8G2 420.8 TMA 17.52 EL1 2347.0 ELI 173.2 ALF 21.16

LAUNCH DATE OCT 6 1964 FLIGHT TIME 260.00

HELIOCENTRIC CONIC

RL 149,54 LAL -.00

RP 236.46 LAp .40

RC 192.738 GL -6,43

PLANETOCENTRIC CONIC

C$ 24.079 VNL 4.907

LNCH AZMTH LNCH TINS

90.00 20 $2 5

90.00 9 10 38

100.00 21 54 35

100.00 10 30 50

110.00 23 5 27

110.00 11 36 26

DIFFERENTIAL CORRECTIONS

TOE 1.5298 TRA-3.S469

ROE .6881 RRA -.9451

FOE-4.3817 FRAlO.1714

90( 1.6766 BRA 3.6706

ARRIVAL DATE JUM 23 1965

DISTANCE 825.257 EARTH TO MARS

LOt. 12.77 VL 32.865 GAL -7.91 AZL 90.97 HCA 204.16 SNA 191.00 ECC .25522 INC .9672 vl 29.796

LOP 216.93 VP 20.980 GAP 5.44 AZP 89.12 TAL 319.48 TAp 163.64 RCA 142.25 Apo 239.74 V2 23.244

GP 11.56 ZAL 145.06 ZAP 144.96 ETS 161.72 ZAE 165.87 ETE 60.75 ZAC 99.76 ETC 255.90 CLP 146.69

LAUNCH DATE OCT 6 1964

DLA 2.47 RAL 157.60 RAD 6568.0 VEL 12.060 PTH 2.16 VHp 4.822 DPA 10.26 RAp 188.73 ECC 1.3962

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2335.71 -22.31 49.30 22.61 107.90 21 11 1 1735.7 -19.66 41.94

4826.77 18.78 208.43 21.32 68,41 10 31 5 4226.8 15.69 201.12

2069.63 -23.43 29.33 22.21 109.12 22 29 4 1469.6 -20.60 21.67

4568.09 19.87 188.94 20.65 67.20 11 46 58 3968.1 16.61 181.66

1847.77 -26.41 11.24 20.96 112.53 23 36 15 1247.8 -23.13 3.62

4362.71 22.78 171.92 19.43 63.80 12 49 9 3762.7 19.07 164.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4809 8AU .5393 $GT 4742.2 SGR 1566.2 SO3 1316.5 ST 2177.0 SR 867.2 SS 2600.5

RC3 .7636 FAU .22790 RRT .9596 RRF -.9811RTF -.9703 CRT .9768 CRS .9766 CST .9998

FC3-8.1949 8SP 16947 36_ 4994.1 R23 -.1515 R13 -.9747 LSA 3495.8 MSA 180.5 9SA 31.1

BC3 1.6754 FSP 4186 SG1 4976.4 SG2 419.8 THA 17.72 EL1 2337.0 EL2 173.2 ALF 21.36

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 236.12 LAp .37

RC 194.983 GL -5.77

PLANETOCENTRIC CONIC

C3 23.582 VHL 4.658

LNCH AZI4TH LMCH TIN(

9O.OO 20 27 22

90.00 9 16 0

100.00 21 50 10

100.00 10 35 53

110.00 Z3 1 47

110.00 11 40 43

DIFFERENTIAL CCNRECTIONS

TOE 1.4961 TRA-3.4899 TC3 1.4893 8AU .5360

ROE .8833 lIRA -.9338 RC3 .9014 FAU .23689

FOE-4.4631 FRAlO.3407 FC3-8.6988 884P 16775

BOE 1.6448 IRA 3.5834 8C3 1.7000 FSIP 4385

FLIGHT TIN( 262.00 ARRIVAL DATE JUN ZS 1963

DISTANCE 628.919 EARTH TO MARS

LOL 12.77 VL 32.645 GAL -7.83 AZL 90.86 HCA 205.13 SNA 190.64 ECC .25334 INC .8598 vl 29.796

LOP 217.90 VP 20.888 GAP 5.04 AZP 89.22 TAL 319.63 TAP 164.76 RCA 142.34 AlSO 238.94 V2 23.279

GP 11.39 ZAL t44.99 ZAP 144.10 ETS 162.51ZAE 166.41ETE 64.09 ZAC 99.60 ETC 255.91CLP 14§.73

DLA 3.14 RAL 157.68 RAD 6568.0 VEL 12.040 PTH 2.15 VHP 4.719 DPA 10.11 RAP 188.67 ECC 1.3881

L-I TIME INJ LAT IMJ L(_AG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2351.67 -22.84 50.38 22.55 107.47 21 6 33 1751.7 -20.04 42.65

4800.66 18.12 206.80 20.93 67.86 10 36 1 4200.7 14.96 199.55

2084.57 -23.76 30.32 22.16 108.70 22 24 $5 1484.6 -20.98 22.62

4542.99 19.20 167.37 20.45 66.64 11 5! 36 3943.0 15.88 180.16

1860.43 -26.74 12.07 20.93 112.13 23 32 48 1260.4 -23.50 4.41

4339.89 22.09 170.52 19.01 63.22 12 53 5 3739.9 16.32 163.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4895.5 _ 1572.7 963 1378.2 9T 2152.0 9R 871.8 SS 2642.7

RflT .9569 RRF -.9799 RTF -.9707 CRT .9761CRS .9747 CST .9996

S_ 4951.9 R23 -.1460 R13 -.g781 LSA 3512.7 M9A 187.2 ssA 31.1

_k'el 4933.6 SG2 424.9 THA 17.94 EL1 2315.2 EL2 176.0 ALF 21.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE _I S 1994

HELIOCENTRIC CONIC

RL 149.54 LAL -.DO

RP 235.77 LAp .33

RC 197.185 GL -S.15

PLANETOCENTRIC CONIC

C3 23.121 VHL 4.809

LNCH AZMTH LNCH 71141[

90.00 20 22 51

90.DO 9 21 ?

100.00 21 45 58

100.00 10 40 41

110.00 ZZ 58 17

110.00 11 44 52

FLIGHT TIN( 264.00

DISTANCE $32.592

LOL 12.77 VL 32.825 GAL -7.76 AZL 90.76 HCA 206.10

LOP 218.87 VP 20.698 GAP 4.64 AZI' 89.32 TAL 319.77

GP 11.24 ZAL 144.91 ZkP 143.21 (TS 163.27 ZAE 166.91

OLA 3.79 RAL 157.75 RAD 6567.9 VEL 12.021 PTH 2.15

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2369.90 -22.95 51.37 22.50 107.06

4775.81 17.48 205.26 20.56 67.36

2099.81 -24.05 31.27 22.11 108.29

4519.13 18.55 185.90 20.08 66.13

1872.50 -27.05 12.88 20.90 111.75

4316.21 21.42 169.19 16.62 62.70

ARRIVAL DATE JUN 27 1985

EARTH TO MARS

SNA 190.30 ECC .25153 INC .7599 Vl 29.796

TAP 165.87 RCA 142.43 APO 238.17 V2 23.315

ETE 67.89 ZAC 99.45 ETC 255.91 CLP 144.73

VHP 4.620 DPA 9.96 RAP 188.59 ECC 1.3805

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21 2 16 1766.9 -ZO.40 43.62

10 40 43 4175.8 14.26 198.06

22 20 57 1498.8 -21.34 23.53

11 56 0 3919.1 15.17 176.74

23 29 29 1272.5 -23.85 5.17

12 56 50 3718.2 17.59 162.15

DIFFERENTIAL C_RECT%ON9 MID-COURSE EXECUTION ACCURACY

TOE 1.4397 TRA-3.4126 TC3 1.4739 BAU .5209 $GT 4643.2 _ 1580.0 SG3 t441.6

ROE .6784 RflA -.9283 RC3 .8148 FAU .24474 RRT .9582 flRF -.9787 RTF -.9698

FOE-4.5567 FRAlO.D584 FC3-9.1636 BSP 17112 SGB 4904.8 R23 -.1468 R13 -.9746

DOE 1.5915 BRA 3.5366 DCS 1.6841FSP 4660 SGI 4884.9 9G2 439.5 THA 18.18

LAUNCH DATE OCT 6 1964 PLIGHT TIM( 266.00

HELIOCENTRIC CONIC DISTANCE 636.281

RL 149.54 LAL -.00 LOL 12.77 VL 32.908 GAL -7,69 AZL 90.67 HCA 207.08 SklA 189.97 ECC .24981

RP 235.42 LAP .30 LOP 219.65 VP 20.710 GAP 4.25 AZP 89.41 TkL 319.91 TAP 166.99 RCA 142.52

RC 199.372 ft. -4.55 GP 11,11 ZAL 144.82 ZAP 142.27 ET9 163,99 ZN[ 167.34 ETE 72.18 ZAC 99.31

PLAN(TOCENTR|C C._NIC

C3 22.$90 VHL 4.763 OLA 4.40 RAL 157.82 RAD 6567.9 VEL 12.003 PTH 2.14 VHP 4.522 DpA 9.68

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH %NJ TIME PO CST TIM

90.DO 20 18 32 2391.47 -23.24 52.34 22.44 106.65 20 58 13 1781.5

90.00 9 25 59 4752.07 16.85 203.80 20.23 66.90 10 45 11 4152.1

100.00 21 41 56 2112.44 -_J;.35 32.18 22.06 107.89 22 17 8 1512.4

100.00 10 45 16 4499.33 17.92 184.50 19.74 65.66 12 0 12 3896.3

110.00 22 54 55 1884.03 -27.34 13.65 20.88 111.37 23 26 19 1284.0

110.00 11 48 46 4297.50 20.79 167.94 19.26 62.22 13 0 24 3697.3

DIFFERENTIAL C(:RRECTIONS NID-COURDE EXECUTION ACCURACY

TOE 1.4042 TRA-3.3316 TC3 1.4793 BAU .3152 8ST 4581.9 SGR 1591.2 SG3 1507.8

ROE .$775 RflA -.9215 RC3 .8343 FAU .25424 RRT .9553 RRF -.9778 RTF -.9700

FOE-4.9641 FRAll.3565 FCS-9.7003 881 s 19913 _ 4830.2 fl23 -.|423 R13 -.9749

BDE 1.5591 9RA 3.4567 BCS 1.6984 FSP 4881 861 4829.7 _ 449.2 THA 18.52

ORBIT DETERMINATION ACCURACY

ST 2107.0 JR 874.4 SS 2876.3

CRT .9739 CRS .9723 C$T .9998

LSA 3511.0 MSA 196.3 SSA 31.6

EL1 2273.8 EL2 183.9 ALF 22.16

ARRIVAL DATE JUN 29 1965

EARTH TO MARS

INC .6662 vl 29.796

APO 237.43 V2 23.351

ETC 255.92 CLP 143.70

RAP 186.48 ECC 1.3734

INJ 2 LAT INJ 2 LONG

-20.74 44.56

13.38 196.65

-21.68 24.40

14.46 177.40

-24.19 5.90

16.88 160.96

ORBIT DETERMINATION ACCURACY

ST 2075.6 SIR 881.0 68 2719.5

CRT .9733 CRS .9704 CST .9997

LSA 3528.7 MSA 203.7 SSA 31.6

EL1 1247.1 EL2 186.8 ALF 22.61

LAUNCH DATE OCT E 1964
ARRIVAL DATE JUL 1 1995

EARTH TO MARS

SMA 189.67 ECC .24815 INC .5784 vl 29.796

TAP 168.10 RCA 142.60 APO 236.73 v2 25.387

ETE 76.95 ZAC 99.18 ETC 255.93 CLP 142.64

VHP 4.428 DPA 9.81 RAP 188.36 ECC 1.3668

INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

Z0 54 17 1795.4 -21.05 45.46

10 49 29 4129.4 12.92 195.31

22 13 29 1525.5 -21.99 25.24

12 4 13 3674.5 13.82 176.12

23 23 16 1295.1 -24.50 6.61

13 3 49 3677.7 16.20 159.83

FLIGHT TIME 268.00

HELIOCENTRIC CONIC DISTANCE 639.982

RL 149.54 LAL -.00 LOt. 12.77 VL 32.791 GAL -7.63 AZL 90.56 HCA 208.06

RP 235.06 LAP .27 LOP 220.83 VP 20.723 GAP 3.87 AZP 89.49 TAL 320.04

RC 201.544 GL -5.99 GP 10.99 ZAL 144.72 ZkP 141.29 ETS 164.66 ZAE 167.69

PLAN(TOCENTRIC CONIC

C3 22.286 VHL 4.721 OLA 4.98 RAL 157.88 RAD 6567.9 VEL 11.986 PTH 2.14

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

gO.DO 20 14 22 23g5.45 -23.51 53.27 22.39 106.26

90.OO 9 30 39 4729.37 16.24 202.41 19.92 66.48

100.00 21 38 3 2125.51 -24.62 33.05 22.02 107.51

100.00 10 49 39 4474.54 17.30 183.18 19.42 65.24

110.00 22 51 41 1895.09 -27.61 14.40 20.86 111.01

110.00 11 52 31 4277.73 20.13 166.75 17.93 61.77

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3695 TRA-3.2457 TC3 1.4823 BAU .5099 $GT 4311.9 SGR 1604.8 963 1576.5 97 2042.5 SR 888.5 SS 2763.7

ROE .6778 RRA -.9164 tiC3 .8553 FAU .29419 RRT .9347 RRF -.9766 flTF -.9702 CRT .9729 CRS .9685 CST .9996

FDE-4.TTTO FRAIl.T648 FC-10.2625 BSP 16669 SGB 4788.8 R23 -.1376 R13 -.9752 LSA 3543.1 MSA 211.3 SSA 31.4

90E 1.5281 BflA 3.3726 BC3 1.7115 FSP 5108 SGt 4767.4 SG2 452.2 THA 18.93 EL1 2219.3 EL2 189.0 ALF 23.12

LAUNCH DATE OCT 8 1g64 FLIGHT TIM( 270.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 643.993 EARTH TO MARS

RL 149.54 LAL -.00 LOL 12.77 VL 32.774 GAL -7.38 AZL 90.50 HCA 209.04 SMA 189.37 ECC .24658 INC .4956 vl 29.796

RP 234.71 LAP .24 LOP 221.61VP 20.738 GAP 3.49 AZP 89.57 TAt. 320.17 TAP 169.21 RCA 142.68 APO 236.07 V2 23.424

tic Z03.699 GL -3.44 GP 10.89 ZAL 144.62 ZAP 140.27 (TS 165.30 zAE 167.96 ETE 82.19 ZAC 99.05 (TC 255.94 CLP 141.55

PLAN[TOCENTflIC CONIC

C3 21.909 _L 4.661DLA 5.54 RAL 137.94 RAD 636?.9 VEL 11.970 PTH 2.13 VHP 4.336 DPA 9.76 RAP 188.21ECC 1.3606

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ I.GNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM %NJ 2 LAT IHJ 2 LONG

90.00 20 lO 22 2408.90 -23.76 54.18 22.35 105.87 20 50 31 1806.9 -21.36 46.33

90.00 9 35 8 4707.63 13.64 201.10 19.63 66.09 10 33 36 4107.7 12.28 194.05

100.00 tl 34 20 2139.08 -24.88 33.90 21.99 107.13 22 9 58 1538.1 -22.29 26.05

100.00 10 53 51 4455.70 18.70 181.92 19.13 64.84 12 8 5 3853.7 13.17 174.91

110.00 _ 40 35 1903.72 -27.87 15.12 20.85 110.65 23 20 20 1305.7 -24.80 7.29

110.00 11 56 6 4258.83 19.52 165.63 17.93 61.36 13 T 5 3658.6 15.55 158.76

DIFFERENTIAL C_RECTiON9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3299 TRA-3.1611 TC3 1.4717 BAU .3017 SGT 4434.1 SGIt 1620.2 SG3 1647.3 ST 2002.9 SR 896.5 SS 2807.0

ROE .6?83 lIRA -.9137 RC3 .8T62 FAU .27420 RRT .9335 RRF -.9739 RTF -.9700 CRT .9723 CRS .g666 CST .ggg5

FDE-4.9882 FRA12.1942 FC-10.6349 BSP 16484 _ 4720.8 R23 -.1346 R13 -,g753 LDA 3556.1MSA 219.5 SSA 31.3

DOE 1.4926 BRA 3.2905 9C3 1.7128 FSP 5354 SGI 4898.3 $62 460.7 THA lg.40 EL1 2186.0 EL2 lg2.1ALF 23.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT S IgE4

HELIOCEMTRIC CONIC

RL t4g.s4 LAL -.00

RP 234.35 LAP .21

RC 205.837 GL -2.92

PLAHETOCENTRIC CONIC

C3 ES.SSG VHL 4.643

LNCH AZMTH LNCH TIME

90.90 20 6 31

gO.DO 9 39 27

100.00 21 30 45

100.00 10 $7 $4

110.00 22 45 36

110.00 11 59 33

FLIGHT TIN( 272.00 ARRIVAL DATE JUL 5 1945

OISTANC( 847.420 EARTH TO NARS

LOL 19.77 VL 32.758 6AL -7.51 AZL 90.42 HCA ZlO.OZ SMA 189.09 ECC .24507 INC .4176 Vl E9.7gs

LOP 222.80 VP ZO.7sS GAP 3.11 AZP 89.64 TAL 320.29 TAp 170.31 RCA 142.75 APO 235.43 V2 £$.461

GP 10.79 ZAL 144.52 ZAP 139.21 ETS 165,92 Z/dE 168.11 ETE 87.83 ZAC 98.93 ETC 255.86 CLP 140.42

DLA 6.08 RAL 168.00 RAD 6667.9 VEL 1t.958 PTH 2.13 VHP 4.247 OPA 9.74 RAP 186.05 ECC 1.5548

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIM( PO CST TIM INJ 2 LAT INJ E LONG

2421.87 -24.00 55.05 22.32 105.50 20 48 53 1821.9 -Z1.64 47.i8

4686.84 iS.OS 199.84 19.37 65.74 t0 57 34 4086.8 11.66 192.62

2150.20 -ZS.I2 34.72 21,98 108.T8 22 6 35 1660.2 -22.58 26.84

4436.74 16.12 180.72 18.86 64.48 lZ 11 48 3633.7 19.55 173.75

1915.96 -28.11 IS.RI 20.84 I10.30 23 17 32 13|8,0 -25.09 7.94

4240.74 18.93 194.56 17,36 60.99 13 10 14 3640.7 14.91 157.74

DIFFERENTIAL CORRECTIONS

TOE 1.2927 111k-3.0899 TC3 1.4601 RAU .4941

ROE .6900 RRA -.9121 RC3 .9989 FAU .28477

F0(-S.0089 FRA12.6301 FC-11.4367 8_P 18208

ROE 1.4606 BRA 3.2025 BC3 1.7145 FSF" 5600

LAUNCH DATE OCT 6 1964

HELIOCENTRIC C(JAIC

RL 149.54 LAL -.00

RP 233.98 LAP .18

RC 207.958 GL -2.43

PLANETOCENTRIC CONIC

C3 21.227 VHL 4,80T

LNCH AZMTH LNCM TIM(

gO.DO 20 2 49

90.00 9 43 39

100.00 21 27 18

100.00 11 1 49

110.00 22 42 44

110.00 12 2 52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4347.2 SIR 1637.7 SG3 1720.8 ST 1962.9 89 905.8 SS 2852.4

RRT .9527 RRF -.9747 RTF -.9699 CRT .9720 CRS .9648 CST .9994

4645.4 923 -.1310 913 -.9764 LEA 3571.6 MSA 227.7 SEA 31.0

SEt 4821.8 SG2 468.0 THA 19.96 EL1 2153.0 ELI 194.0 ALF 24.36

FLIGHT TIM( 274.00 ARRIVAL DATE JUL 7 1965

DISTAI_E 851.166 EARTH TO MARS

LOL 12.77 VL 32.743 GAL -7.45 AZL 90.34 HCA 211.01 SMA 188.82 ECC .24364 INC .3441 vl 29.796

LOP 223.79 VIP 20.774 GAP 2.74 AZP 89.71 TAL 320.40 TAP 171.42 RCA t42.82 APO 234.85 V2 23.498

TIP 10.71 ZAL 144.4I ZAP 138.I1 ET8 186.31 ZAE 168.13 ETE 93.77 ZAC 90.82 ETC 255.97 CLP 139.26

DLA G.59 RAt. t58.08 RAD 8697.9 VEL i1.942 PTH 2.13 VHP 4.161 DpA 9.73 RAp 187.85 ECC 1.3493

L-I TIM( INJ LAT INJ LONG INJ RT AS(; |NJ A]_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2434.41 -24.92 55.90 22.29 105.t3 20 43 23 1864.4 -21.91 48.00

4699.89 14.50 198.65 19.I4 85.41 11 I 23 4066.9 11.06 191.66

2161.92 -23.34 35.52 21.94 106.40 22 3 20 1561.9 -22.89 27.60

4414.81 15.58 179.S8 18.62 64.15 IE 15 23 5614.6 11.95 172.65

1925.89 -28.34 19.49 20.84 109.96 23 14 49 1325.9 -25.56 8.56

4223.43 "18.36 165.55 17.09 60.64 13 13 16 3823.4 14.30 156.77

ORBIT DETERMIMATION ACCURACY

ST 1917.7 $R 915.0 6S 2897.2

CRT .9717 CR$ .9651CST .9992

LSA 3584.9 MDA 236.3 86A 30.8

EL1 2115.7 EL2 196.1ALF 23.10

O|FFERENTIAL CCNRECTIGNs MID-COURSE EXECUTION ACCURACY

TOE 1.2624 TRA-2.9773 TC3 1.4380 BAU .4847 SET 4261.$ MwR 1858.9 SG3 1796.5

ROE .6919 RNA -.9123 RC3 .9218 FAU .29552 RRT .9517 RRF -.9739 RTF -.9695

FOE-S.I_I FRA13.0852 FC-12.0528 BSP 15954 SGIJ 4SI2.0 R28 -.1284 R18 -.9754

BOE 1.4280 BRA 3.1140 BCS 1.7000 F3P $082 _1 4637.8 862 478.8 THA 20.59

LAUNCH DATE OCT 6 1964 FLIGHT TIME 276.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC DISTANCE 664.904 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL 32.729 GAL -7.40 AZL g0.27 HCA 212.00 SHA 188.$7 ECC .24227 INC .2789 Vl 29.794

RP 233.42 LAP .15 LOP 224.78 VF 20.793 GAP Z.38 AZP 89.77 TAL 320.§1 TAp 172.51 RCA 142.88 Apo 234.26 V2 23.536

RC 210.060 GL -1.95 GP 10.64 ZAL 144.31 ZAP 136,97 ETS 167.09 ZAE 168.01 ETE 99,88 ZkC 98.70 ETC 255,98 CLp 158.06

PLANETOCENTRIC CONIC

C3 20.919 VHL 4.574 OLA 7.09 RAL 158.12 RAO 6567.8 V(L 11.g29 PTH 2.12 VHP 4.077 DpA 9.76 RAP 187.63 ECC 1.3443

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG lHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.DO 19 59 16 2446.54 -24.44 56.73 22.27 104.77 20 40 1 1846.5 -22.17 48.79

gO.DO g 47 $8 4647.74 13.96 197.51 18.92 65.11 11 S 5 4047.7 10.49 190.55

100.00 21 E$ 58 2173.25 -25.56 36.29 21.93 106.05 22 0 12 1673.3 -23.11 28.34

100.00 11 S 36 4696.28 15.01 178.50 18.40 63.84 12 18 51 3796.3 I1.37 171.59

110.00 22 39 38 1935.43 -28.$6 17.15 20.85 109.63 23 12 14 1335.4 -26.62 9.21

110.00 12 6 5 4206.84 17.79 162.58 16.86 60.32 13 16 11 3606.8 13.71 155.85

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.2118 TRA-2.8902 TC3 1.4091 8AU .4746 SA;T 4145.5 8GR 1677.8 SG3 1874.5 ST 1869.7 SR 925.2 SS 2942.9

ROE .6846 RRA -.9140 RC3 .9435 FAU .30864 RRT .9506 RRF -.9731 RTF -.9690 CRT .9716 CRS .9614 C$T .9990

FDE-S.Z§49 FRA13.5511 FC-12.690I 8_P 15654 8GB 4472.1 R23 -.1262 913 -.9762 LEA 3598.9 MSA 244.9 SEA 30.6

909 1.3918 BRA 3.0218 BC3 1.6969 FSP 6128 361 4445.7 SG2 485.5 THA 21.31 ELI 2076.7 ELI 197.6 ALF 25.93

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 278.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC DISTANCE 656.862 EARTH TO MARS

RL 149.54 LAL -.00 LOL 12.77 VL 32.715 GAL -7.35 AZL 90.2I HCA 213.00 SMA 188.33 ECC .24098 INC .2061 vl 29.796

RP 233.25 LAP .11

RC 212.144 GL -1.49

PLAN(TOCENTR|C CONIC

C3 20.633 VHL 4.542

LNCM AZNTH LNCH TIM(

90.00 19 55 49

90.00 9 51 31

100.00 21 20 47

100.00 11 9 14

110.00 22 37 19

110.00 12 9 I1

DIFFERENTIAL C_RRECTIONS

TOE 1.1700 TRA-2.7793

ROE .6670 RRA -.9170

F09-5.3930 FRA14.0321

ROE 1.3572 8RA 2.9287

LOP 225.77 Vie 20.815 GAP 2.02 AZP 89.83 TAt. 320.61 TAp 173.61 RCA 142.95 APO 233.71 V2 23.574

reP 10.58 ZAL 144.21 ZAP 135.79 ET3 167.64 ZAE 167.74 ETE I06.01 ZAC 98.59 ETC 256.00 CLP 136.82

OLA 7.56 RAL 158.17 RAO 8567.8 VEL 11.917 PTH 2.12 VHp 3.996 DPA 9.80 RAp 187.$9 ECC 1.3396

L-I TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2458.31 -24.64 57.53 22.26 104.41 20 36 47 1858.3 -22.42 49.57

4829.35 13.43 198.42 18.73 64.85 11 8 40 4029.4 9.93 189.49

2184.24 -25.76 37.04 21.93 105.71 21 57 11 1584.2 -23.36 29.07

4370.88 14.48 177.48 18o21 63.$8 12 22 12 3778.7 10.81 170.59

1944,71 -28.77 17.79 20.86 109.31 23 9 44 1344.7 -25.87 9.81

4190.93 17.26 161.67 18.68 60.02 13 I9 2 3590.9 13.14 154.97

MID-CouRIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.371S OAU .4833 SGT 4029.5 SGR 1700.2 863 1954.7 ST 1817.9 SR 935.9 SS 2988.8

RC3 .9828 FAU ,31800 RRT .9495 RRF -,9725 RTF -.9682 CRT .g714 CRS .9598 C$T .9988

FC-13.3430 BRP 15339 S_ 4373.S 923 -.I244 RI3 -.97§0 LEA 3612.2 NSA 253.8 6SA 30.S

BC3 1.9797 FSP 8408 14;1 4345,4 $62 494.7 THA 22.13 EL1 2035.0 EL2 198.6 ALF 26.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)
|

LAUNCH DATE OCT 6 lg64

HELIOCENTRIC CO_IC

RL 149.54 LAb -.00

RP 232.88 LAP ,08

RC 214.2i0 GL -i.04

PLANETOCENTRIC CON|C

C3 20.368 VHL 4.513

LNCH AZMTH LNCH TIME

90.00 19 52 50

90.00 g 55 17

100.00 21 17 43

100.00 11 12 46

110.00 22 34 4T

110.00 12 12 11

FLIGHT TIM( 280.00 ARRIVAL DATE JUL 13 1965

DISTANCE 662.432 EARTH TO MARS

LOL lZ.77 VL 32.702 GAL -7.30 AZL 90.15 HCA 214.00 sMA 188.10 ECC .23g75 INC .1447 vl 29.796

LOP 228.77 VP 20.838 GAP 1.67 kiP 89.88 TAL 320.71 TAP 174.70 RCA 143.00 APO 233.20 V2 23.812

GP 10.5i ZAL 144.11 ZAP 134.57 ETS 168.17 ZAE 167.32 ETE 112.00 ZAC 98.47 (TC 256.02 CLP 135.54

DLA 8.01 RAL 158.23 RAD 6567.8 VEL 11.906 PTH 2.12 VHP 3.918 DPA 9.87 RAP 187.11 ECC 1.3552

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2469.74 -24.83 58.32 22.26 104.07 20 33 40 1869.7 -22.65 50.32

4611.70 12.91 195.37 18.58 64.58 11 12 9 4011.7 9.39 188.47

2194.92 -25.96 37.77 21.94 105.37 21 54 17 1594.9 -23.80 29.77

4361.76 13.96 176.47 18.03 63.30 12 25 28 3751.8 10.27 169.63

1953.73 -28.97 18.41 20.88 108.99 23 7 21 1353.7 -26.11 10.40

4175.71 16.74 160.79 16.47 59.75 13 21 47 3575.7 12.59 154.15

01FFERENTI AL C(:RRECTIONS M[D-COQRSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TO( 1.1275 TRA-2.S735 TC3 1.3267 BAU .4513 SGT 3903.0 SGR 1724.0 SG3 2036.9 ST 1763.0 SR 947.2 SS 3035.3

ROE .6916 RRA -.9210 tiC3 .9950 FAU .32975 RRT ,9462 RRF -.9719 RTF -.9672 CRT .9715 CRS .9583 CST .9985

FDE-5.5162 FRA14.5228 FC-14.0174 BSP 14981 SG8 4266.8 R23 -.1230 R13 -.9747 LSA 3626.0 MSA 262.6 SSA 30.1

SO( 1.3227 BRA 2.6278 BC3 1.6584 FSP 6692 861 4236.8 SGZ 504.3 THA 23.07 EL1 1991.4 EL2 198.9 ALF 27.86

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 288.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC C_NIC DISTANCE 666.211 EARTH TO MARS

RL 149.54 LAL -.00 LOL lZ.77 VL 32.689 GAL -7.25 AZL 90.09 HCA 213.00 SMA 167.88 ECC .23858 INC .0636 vl 29.796

RP 252.$1 LAp .05 LOP 227.77 _ 20.862 GAP 1.32 AZP 89.93 TAL 320.80 TAp 175.7g RCA 143.06 APO 232.71 V2 23.650

RC 218.258 GL -.62 GP 10.47 ZAL 144.01 ZAp 133.31 ETS 168.68 ZA_ /66.73 ETE 117.73 ZAC 98.36 ETC 256.04 CLP 154.23

PLAM(TOCENTRIC CONIC

C3 20.115 VHL 4.485 OLA

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME

90.00 19 49 19 2480.86 -85.01 59.08 22.27 103.73 20 30 40

90.00 9 58 57 4594.75 12.42 194.38 18.41 64.33 11 15 32

100.00 21 14 45 2205.29 -86.14 38.49 21.95 105.03 21 51 30

100.00 11 16 12 4343.55 13.46 175.52 17.88 63.06 12 28 37

110.00 22 32 20 1962.49 -29.17 19.02 20.92 108.67 23 5 3

110.00 12 15 8 4161.12 16.23 159.96 16.31 59.30 13 24 27

DIFFERENTIAL CCIIRECTIONS MID-COUflS( EXECUTION ACCURACY

TOE 1.0859 TRA-2.56S3 TC3 1.2732 BAU .4389 $GT 376§.S SGR 1749.0 SO3 2121.1

ROE .6959 RRA -.9261RC3 1.0209 FAU .34180 RRT .9468 RRF -.9713 RTF -.9659

FOE-5.6535 FflA15.0243 FC-14.T086 B_P 14590 SGB 4151.9 R23 -.1221 R13 -.9743

BIDE 1.2860 8RA 2.7234-1K-B 1.6320 FSP 6981 SGI 4119.9 SG2 514.5 THA 24.14

8.45 RAL 158.29 MAD $567.8 V(L 11.895 PTH 2.11 VHP 3.842 DPA 9.95 RAp 186.81 ECC 1.3311

PO CST TIM ;NJ 2 LAT ZNJ Z LONG

1880.9 -22.88 51.06

3994.8 8.86 167.50

1605.3 -23.83 30.46

3745.6 9.74 168.71

1362.5 -26.34 10.98

3561.1 12.06 153.33

ORBIT DETERMINATION ACCURACY

ST 1704.2 SR 959.0 SS 3082.2

CRT .9717 CRS .9558 CST .9982

LSA 3639.9 MSA 271.4 SSA 29.8

ELI 1945.4 ELI 198.6 ALF 29.00

LAUNCH OATE OCT G 1964 FLIGHT TIME 284.00 ARR|VAL DATE JUL 17 1965

DISTANCE G70,O00 EARTH TO MARS

-7.21 AZL 90.03 HCA 216.00 SNA 187.66 ECC .23743 1NC .0252 vl 29.796

Apo 232.25 V2 23.669

ETC 256.07 CLP 152.87

HEL|OCEHTRIC CONIC

RL 149.54 LAL -.O0 LOL 12.77 VL 32.677 GAL

RP 232.14 LAP .02 LOP 228.77 VP 20,687 GAP .97 AZP 89.98 TAL 320.68 TAp 176.88 RCA 143.11

RC 218.287 GL -.20 GP 10.43 ZAL 143.91 ZAP 132.00 ETS 159.19 ZAE 166.02 ETE 125.11 ZAC 98.24

PLANETOCENTRIC CON|C

C3 19.889 VHL 4.460 OLA 8,87 RAL 158.35 RAD 6587.8 VEL 11.886 PTH 2.tl VHP 3.770 DPA 10.06 RAP 186.47 ECC 1.3275

LNCH AZMTH LNCH T|ME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZI, ITH INJ TIME PO CST TIN [NJ Z LAT ZNJ 2 LONG

90.00 19 46 15 2491.67 -25.19 59.82 22.30 103.39 ZO 27 47 1891.7 -23.09 51.78

90.00 10 2 51 4578.48 11.94 193.42 16.26 64.13 11 18 49 3978.5 8.56 186.57

tOO.DO 21 11 55 2215.38 -26.32 39.19 21.98 104.71 21 48 50 1615.4 -24.04 31.15

100.00 11 19 32 4330.00 12.98 174.62 17.75 62.84 12 31 42 3730.0 9.24 167.83

110.00 22 30 0 1971.01 -29.35 19.62 20.96 108.36 23 2 51 1371.0 -26.56 11.54

110.00 12 17 58 4147.13 15.75 159.t6 16.17 59.26 13 27 3 3547.1 11.56 152.57

01FFERENT|AL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.0585 TRA-2.4486 TC3 1.2096 BAU .4233 SGT 3616,8 SGR 1773.1 863 2207.1 ST 1641.2 SR 970.9 SS 3128.4

RDE .70OS RRA -.9323 RC3 1.0468 FAU .35400 RRT .9451 RRF -.9?08 RTF -.9843 CRT .9720 CflS .9554 CST .9978

FDE-5.T906 FRA15.5400 FC-15.4090 BSP 14190 SG8 4028.9 R23 -.1218 R13 -.9737 LSA 3652.9 HSA 280.4 SSA 29.5

BDE 1.2526 BRA 2.5201 BC3 1.5998 FSP 7284 SG1 3994.5 SG2 525.2 THA 25.35 EL1 1898.6 ELI 197.5 ALF 50.26

LAUNCH DATE OCT 8 1964 FL|GHT TIM( |06.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC C,CNIC

RL 149.54 LAb -.00 LOL 12.77 VL 32.666 GAL

RP 251.76 LAp -.02 LOP 229.78 _P 20.9_4 GAP

DISTANCE 673.600 EARTH

-7.1T AZL. 89.9T I'K:A Z17.01 SMA 187.48 ECC .23844 INC

.63 AZP 90.02 TAL 320.95 TAp 177.96 RCA 143.15 APO

TO MARS

.0242 Vl 29.796

231.81 V2 25.726

RC 220.299 GL .19 r,p

PLAN(TOCENTRIC CONIC

CS 19.677 Vt4L 4.436 OLA

LNCH AZMTM LNCH TIN( L-I T|NE |NJ LAT

90.00 19 45 16 2502.20 -25.33

90.00 10 5 59 4582.85 11.47

100.00 21 9 11 2225.21 -28.49

100.00 11 22 47 4315.08 12.52

110.00 22 27 45 1979.32 -L_.53

110.00 12 20 42 4133.74 1§.26

DIFFERENTIAL CalRECTION$

TOE .9923 TRA-Z.3ZS$ TC3 1.1371 BAU .4113

ROE .TO33 RRA -.9393 RC3 1.0733 FAU .3GSSI

FDE-5.9S21 FRA18.Os30 FC-18.1231 8SP 13744

DOE 1.2174 BRA 2.5106 Be3 1.3633 FSP - 7589

10.39 ZAL 143.82 ZAP 130.65 ETS 169.68 ZAE 165.16 ETE 128.06 ZAC 98.12 ETC 236.10 CLP 151.47

9.27 RAL 158.42 RAID S§67.8 V(L 11.677 pTH 2.11VHP 3.699 DPA 10.19 RAP 186.10 ECC 1.5238

INJ LONG INJ AT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.55 Z2.33 103.06 20 25 0 1902.2 -23.30 52.48

192._1 18.18 63.93 11 22 2 3962.9 7.87 185.68

39.87 Zt.O£ 104.38 21 48 16 1625.2 -24.25 31.79

t73.76 17.84 62.63 12 34 42 3715.1 6.75 166.99

20.20 21.02 106.06 23 O 45 1379.3 -26.78 12.09

156.41 |6,05 59.04 13 29 36 3533.7 11.07 151.84

MID-COURIM[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3458.3 8DR 1802.1 SG3 2294.6 ST 1574.6 SR 983.2 SS 3175.1

RRT ._431 RRF -.9704 RTF -.9621 CRT .9725 CRS .9541CST .9973

3807.0 RZ3 -.1220 R13 -.9730 LSA 3668.3 MSA 289.4 SSA 29.2

$61 3860.6 $62 536.6 THA 26.74 EL1 1846.1 EL2 195.3 ALF 51.68

lOS



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 231.38 LAP -.05

RC 222.292 GL .58

PLANETOCENTR1C CONIC

C3 I9.492 VHL 4.414

LNCH AZMTH LNCH TIME

90.00 19 40 29

90.00 10 9 22

100.00 21 6 34

100.00 11 25 57

110.00 22 25 37

110.00 12 23 23

FLIGHT TIME 288.00 ARRIVAL DATE JUL 21 1965

DISTANCE 677.609 EARTH TO MARS

LOt. 12.77 VL 32.655 GAL -7.14 AZL 89.92 HCA 218.02 8MA 187.29 ECC .23546 INC .0769 vl 29.796

LOP 230.79 VP 20.942 GAP .30 AZP 90.06 TAL 321.01 TAp 179.03 RCA 143.19 APO 231.39 V2 23.768

GP 10.36 ZAL 143,74 ZAp 129.26 ETS 170.16 ZAE 164.17 ETE 132.58 ZAC 97.99 ETC 256.13 CLP 130.04

OLA 9.68 RAL 158,49 RAO 6567.8 VEL 11.869 PTH 2.11VHP 3.652 DpA 10.33 RAp 185.70 ECC 1.3206

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2512.47 -25.51 61.26 22.38 102.74 20 22 21 1912.5 -23.50 53.17

4547.87 11.02 191.64 18.09 63.75 11 25 10 3947.9 7.40 184.83

2234.79 -26.65 40.54 22.07 104.07 21 43 49 1634.8 -2A.a5 32.43

4300.79 12.07 172.83 17.55 62.44 12 37 38 3700.8 8.26 166.19

1987.41 -29.79 20.77 21.09 107.76 22 58 45 1387.4 -26.98 12.63

4120.92 14.83 157.69 15.95 58.84 13 32 4 5520.9 10.60 151.15

DIFFERENTIAL ¢._IRRECTI(_S

TOE .9452 TRA-2.2023 TC3 1.0555 6AU .3971

RDE .7108 RRA -.9468 RC3 1,1000 FAU .37923

FDE-8.0775 FflA16.5912 FC-16.8523 BSP 13252

8DE 1.1825 8RA 2.3972 BC3 1.5245 FSP 7895

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3283.8 8r_R 1829.8 963 2383.2 ST 1504.3 SR 995.8 Ss 3221.7

RRT .9406 RRF -.9700 RTF -.9593 CRT .9733 CRS .9529 CST .9968

9GB 3759.1 R23 -.1226 R13 -.9721 LSA 3680.2 MSA 298.3 SSA 28.g

SG1 3718.9 862 548.4 THA 28.33 EL1 1795.8 EL2 191.8 ALF 33.22

FL|GHT TIlE 290.00 ARRIVAL DATE JUL 23 1965

DISTANCE 681.427 EARTH TO MARS

RL 149.54 LAL -.00

RP 231.01 LAp -.08

RC 224.266 GL .95

PLAN(T_ENTflIC CONIC

C3 19.303 VNL 4.394

LNCH AZMTH LNCN TIM( L-I TII4E INJ LAT

90.00 19 37 49 2522.48 -25.65

90.00 10 12 39 4533.50 10.59

100.00 21 4 4 2244.14 -28.80

100.00 11 29 Z 4297.08 11.64

110.00 22 23 35 1995.31 -29.96

110.00 12 29 1 4108.66 14.40

DIFFERENTIAL C_ItRECTION$

TOE .8980 TMA-2.0714 TC3 .9925 BAU .3624

ROE .7191 RRA -.9552 RC3 1.1294 FAU .39199

FOE-8.2E14 FRA17.1308 FC-17.5901 BSP 12757

80E 1.1470 BRA 2.2810 BC3 1.4816 FSP 8216

LOt. 12.77 VL 52.648 GAL -7.10 AZL 89.87 HCA 219.03 SMA 187.12 ECC .23454 INC .1295 vl 29.796

LOP 231.81 VP 20.971 GAP -.03 AZF 90.10 TAL 321.07 TAp 180.10 RCA 143.23 Apo 231.01 V2 23.807

GP 10.$3 ZAL 143.68 ZAp 127.82 ET9 170.63 ZAE 163.06 ETE 136.67 ZAC 97.86 ETC 256.16 CLP 128.36

DLA 10.03 RAL 156.56 RAO 6567.8 _q[L 11.861 PTH 2.10 VHP 3.568 DpA 10.50 RAp 185.27 ECC 1.3177

INJ I._G INJ RT A�C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91.96 22.43 102.42 20 19 48 1922.5 -23.69 53.8A

190.81 18.02 63.58 11 29 15 3933.5 6.95 184.01

41.19 22.14 103.76 21 41 28 1644.1 -24.64 33.05

172.14 17.48 62.27 12 40 29 3687.1 7.83 165.42

21.32 21.17 107.47 22 56 50 1395.3 -27.16 13.16

157.00 15.87 58.66 13 34 29 3508.7 10.14 150.48

MID-CaOURSI[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3099.4 SGM 18_7.9 863 2472.9 ST 1429.4 SR 1008.4 88 3267.4

RRT .9975 RRF -.9697 RTF -.9558 CRT .9742 CRS .9517 CST .9961

SGB 3613.6 R23 -.1239 R13 -.9711 LSA 3693.4 MSA 307.3 SSA 28.6

SGI 3569.7 862 561.4 THA 30.16 ELI 1739.3 EL2 187.2 ALF 34.96

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 230.62 LAp -.11

RC 226.222 GL 1.31

PLANETOC(NTRIC CONIC

C3 19.141 VHL 4.375

LNCH AZMTH LNCM TIME

90.00 19 35 10

90.00 10 15 52

100.00 21 I 41

100.00 11 32 3

119.00 22 21 39

110.00 12 28 34

FLIGHT TIME 292.00 ARRIVAL DATE JUL 25 1965

DISTANCE 665.255 EARTH TO MARS

LOt. 12.77 VL 32.636 GAL -7.07 AZL 89.82 HCA 220.05 SMA 186.95 ECC .23367 INC .1767 vl 29.796

LOP 232.82 VP 21.001 GAP -.36 AZP 90.14 TAL 321.12 TAp 181.17 RCA 143.27 Apo 230.64 V2 23.847

GP 10.30 ZAL 143.59 ZAP 126.54 ET$ 171.09 ZAE !81.84 ETE !40.55 ZAC 97,73 ETC 256_20 CLP 127,04

OLA 10.59 RAL 158.64 RAD 6567.8 VEL 11.854 PTM 2.10 VHp 3.506 DpA 10.69 RAp 184.80 ECC 1.3150

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2532.24 -25.79 62.64 22.50 102.11 20 17 23 1932.2 -23.87 54.50

4519.73 10_17 190.01 17.98 63.43 11 31 12 3919.7 6.52 183.24

2253.25 -26.95 41.83 22.21 105.45 21 39 14 1653.2 -2A.83 33.67

4273.96 11.22 171._9 17.42 62.11 12 43 17 5674.0 7.40 164.69

2003.02 -30.02 21.87 21.26 107.18 22 55 2 1403.0 -27.37 13.68

4096.95 13.98 156.35 15.81 58.4g 13 56 51 5497.0 9.71 149.85

DIFFERENTIAL _RECTIONS

TOE .8463 TRA-1.9536 TC3 .8612 BAU .5685

ROE .7221 RRA -.9635 RC3 1.1533 FAU .40507

FOE-6.S724 FRA17.6658 FC-18.3218 29P 12204

BDE 1.1125 8RA 2.1604 BC3 1.4394 FSP 8525

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

M|D-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

3GT 2902.5 SGR 1886.4 SG3 2562.9 ST 1351.1 SR 1021.5 SS 3313.7

RRT .9355 RRF -.9694 RTF -.9511 CRT .9754 CR8 .9506 CST .9953

SG8 3461.6 R23 -.1256 R13 -.9698 LSA 3708.0 MSA 316.0 SSA 28.3

861 3415.6 SG2 574.9 THA 32.27 EL1 1664.1 EL2 180.8 4LF 36.90

FLIGHT TIME 294.00 ARRIVAL DATE JUL 27 1965

D|3TANCE 689.092 EARTH TO MARS

RL 149.54 LAL -.00

RP 230.24 LAp -.15

RC 229.139 GL 1.66

PLAN(TOCENTRIC _IC

C3 18.993 VHL 4.356

LNCM A_I4TN LNCH TIM(

90.00 19 32 42

90.00 10 19 1

100.00 20 39 24

100.00 11 34 59

110.00 2Z 19 49

110.00 lZ 31 5

DIFFERENTIAL CORRECTIONS

TOE .7948 TMA-1.7904

ROE .7282 RMA -.9724

FDE-8.62Z2 FRA19.EOQ2

BOE 1.0780 BRA E.0375

LOL 12.77 VL 32.626 GAL -7.05 AZL 89.78 HCA 221.07 SNA 186.80 ECC .23287 INC .2232 vl 29.796

LOP 233.84 VP 21.032 GAP -.68 AZP 90.17 TAL 321.16 TAp 182.23 RCA 143.30 APO 230.29 V2 23.887

GP 10.27 ZAL 143.53 ZAP 124.82 ETS 171.54 ZAE 160.51 ETE 143.66 ZAC 97.59 ETC 256.24 CLP 125.47

OLA 10.73 RAL 158.72 RAD 6567.8 VEL 11.848 PTH 2.10 VHP 3.447 DpA 10.89 RAp 184.29 ECC 1.3126

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2541.76 -25.93 63.30 22.59 101.80 20 15 4 1941.8 -24.04 55.14

4506.56 9.77 189.26 17.95 63.29 11 34 7 3906.6 6.10 182.49

2262.13 -27.09 42.45 22.30 103.15 21 37 6 f662.1 -25.01 34.27

4261.43 10.82 170.68 17.39 61.96 12 46 1 3661.4 6.99 163.99

2010.54 -30.17 22.40 21.36 106.90 22 53 19 1410.5 -27.56 14.18

4065.78 13.58 155.73 15.77 58.33 13 39 11 5485.8 9.30 149.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .7479 BAU .3546 SGT 2693.8 SGR 1914.9 863 2655.0 ST 1268.4 SR 1034.4 SS 3359.0

RC5 1.1795 FAU .41804 RRT .9282 RRF -.9692 RTF -.9448 CRT .9768 CRS .9496 C$T .9943

FC-19.0546 BIAP 11645 SGB 3505.0 R23 -.1279 R15 -.9683 LSA 3722.5 MSA 324.8 SSA 28.0

BC3 1.3985 FSP 8845 SG1 3251,9 SG2 590.1 THA 34.73 EL1 1627.6 EL2 172.6 ALF 39.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE OCT G 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -,00 LOt.

RP 229.86 LAp -,18 LOP 234.87 VP 21,064 GAP -,99 AZP 90,20 TAL 321,19 TAP 183,29 RCA 145,32 V2 23.927

RC 230.076 GL 2.00 GP 10,25 ZAL 143,47 ZAP 125,25 (TS 171,99 ZAE 1SD,ID ETE 146,65 ZAC 97,44 CLP 123.87

PLANETOCENTRIC CON|C

C3 lS,660 VHL 4,343 DLA 11.06 RAL 158.81 RAD 6567,S V(L 11,842 pTH 2,10 VHp 3,$91 DPA 11,11 RAP 163,76 ECC 1,3104

LHCH AZMTH LHCH TIME L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZNTH INJ TIM( I_) CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 19 30 20 2551.06 -26.06 63,95 22,69 101,50 20 12 51 1951,1 -24.21 $5,77

90.OO 10 22 4 4493.97 9,38 188,53 17.94 63,16 11 36 58 3894.0 5,70 181.78

100.00 20 $7 14 2270.61 -27,22 43,06 22.41 102.86 21 35 S 1670,8 -25,18 34.86

tOO.DO 11 ST $2 4249.44 10,45 170,00 17.38 61.83 12 48 41 3649,4 6.59 163.32

110.00 22 16 3 2017,89 -30,31 22,95 21,48 106,62 22 51 41 1417.g -27.74 14,68

110.00 12 63 32 4075,13 13,20 153,14 15,75 58,18 13 41 27 3475.1 8.90 148.68

FLIGHT TIM( 296, 00 ARRIVAL DATE JUL 29 1965

DISTANCE 692,939 EARTH TO MARS

12,77 VL 62,618 GAL -7,02 AZL 69,73 HCA 222,09 SHA 156,65 ECC ,25212 INC ,2662 Vl 29.796

APO 229.97

ETC 256,28

DIFFERENTIAL CORRECTIONS HID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .7447 TRA-I.6S82 TC3 ,6308 BAU .3454 SGT 2472,9 SGR 1943,6 SG3 2743,0 ST 1184,1 SR 1047.9 SS 3405.8

RDE ,7632 RRA -.9806 RC3 1.2069 FAU ,45164 RRT ,9218 RRF -,9689 RTF -,9567 CRT ,979D CRS .9488 CST .9928

FD[-G.SS41 FRA16.TS02 FC-19.8155 BSP 10992 SG8 $145,S R23 -,1294 R13 -,9668 LSA 374D,0 MSA 333.7 SSA 27,5

BOE 1,0463 BRA 1,9092 BCS 1.$618 FSP 9151 SGI S086,8 SG2 603,6 THA $7,61 EL1 1573.0 EL2 160,9 ALF 41.43

LAUNCH DATE OCT 6 1964 FLIGHT TIME 298,00 ARRIVAL DATE JUL 31 1965

HELIOCENTMIC CONIC

RL 149.$4 LAb -.DO

RP 229.47 LAP -.21

RC 231.976 _ 2.3S

PLANETOCENTRIC CONIC

CS 16.746 VHL 4,629

LNCH AZNTH LNCH TIM(

90.00 19 28 6

90.00 10 25 4

100.00 20 95 11

100.00 11 4D 40

110.00 22 16 25

110.00 12 $5 $6

DIFFERENTIAL C_RRECTIONS

TOE .6887 TRA-1.4855 TCS .4858 BAU .$324

fiDE .7415 RRA -.8900 RC3 1.£$13 FAU .44432

FDE-G,62R2 FRAt9,2894 FC-20,5256 BSP 10420

BDE 1.0118 BMA 1.7833 BCS 1.$267 FDP 945S

DISTANCE 696,793 EARTH TO MARS

LOL 12,77 VL 32,610 GAL -7.00 AZL 89,69 HCA 223,12 _ tSG,S1 ECC .23143 INC .3113 vl 29.796

LOP 235,89 vp 21,098 GAP -1,30 AZP 90,23 TAL 321,22 TAP 184,34 RCA 143.35 AlSO 229,67 v2 23.968

GP 10,22 ZAL 143,42 ZAP 121,65 ETS 172,43 zN[ 157,60 ETE 149.30 ZAC 97,28 ETC 256.33 CLP 122,22

DLA 11,38 RAL 158,90 RAO 6567,8 V(L 11,337 PTH 2,10 VHP 3,339 DpA 11,65 RAP 186,18 ECC 1.3085

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2560,12 -23,13 84,59 22,80 101,20 20 10 46 1960.1 -24.37 56.69

4481,96 9,01 187,34 17,95 63,04 11 39 46 3882,D 5.32 181.10

2279.26 -27.35 4S.66 22.52 t_)2,57 21 33 10 1679.3 -25.34 35.43

4238,04 10,07 189,35 17,39 61,71 12 $1 18 3638,0 6.21 162.69

2025.06 -30,45 23,44 21,81 106,34 22 50 10 1425.1 -27.91 15.17

4065.01 12.94 154.58 15.75 58.04 13 43 41 3465.0 8.52 148.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2241,3 SGR 1971.1SG3 2831,T ST 1091.7 SR 1060.3 SS 6447.8

RRT ,9114 RRF -,9887 RTF -.9247 CRT .9809 CRS .9478 CST .9911

SG8 2984,7 R23 -,1323 R13 -.9650 LSA 3753.0 MSA 342,2 SSA 27.3

961 2219,0 SC_ 923,0 THA 40.98 ELI 1614.6 EL2 148.5 ALF 44.15

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 300.00 ARRIVAL DATE AUG Z 1665

HELIOCENTRIC CONIC

RL 149,54 LAL -.00

RP 229.09 LAp -.25

RC 233,846 GL 2.65

PLANETOCENTRIC CONIC

C3 18.639 VHL 4.317

LNCH AZI4TH LHCH TIME

90.00 19 25 58

gO.DO 10 28 0

tOO.DO 20 53 14

tOO.DO 11 43 25

110.00 22 14 $2

110.00 12 66 16

DISTANCE 700.657 EARTH TO MARS

LOt. 12.77 VL 32.602 GAL -6.98 AZL 89.65 HCA 224.15 SMA 166.38 ECC .25079 IHC .3529 vl 29.796

LOP 236.93 VP 21.132 GAP -1.61 AZP 90.25 TAL 321.23 TAP 185.38 RCA 143.66 APO 229.39 V2 24.009

6P 10.20 ZAL 143,36 ZAP 120.00 ETS 172.67 ZAE 156.01 ETE 151.70 ZAC 97.12 ETC 254.39 CLP 120.53

DLA 11.68 RAL 159.01 RAD 6567.6 VEL 11.833 PTH 2.10 VHP 3.26g DpA 11.60 RAP 162.57 ECC 1.6067

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2568.95 -26.29 65,21 22,92 100.91 20 8 47 1969.0 -24.52 SS.99

4470.51 8.66 187.19 17.96 82.93 11 42 30 3870.5 4.96 180.46

2267.52 -2T.47 44.24 22,85 102.28 21 31 22 1687.5 -25.50 65.99

4227.16 9.72 168,73 17.42 61.59 12 53 52 3627.2 5.65 162.08

2062.06 -30.56 23.94 21,75 106.07 22 48 45 1432.1 -28.DS 15.64

4055.40 12.49 154.05 15.77 57.92 13 45 $2 3455.4 8.17 147.66

DIFFERENTIAL CCmRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6336 TRA-t.3197 TCS .6512 BAU .3251 SGT 1999.4 SGR 1998.1SG3 2918.8 ST 997.5 SR 1073.0 SS S490.G

ROE .7461RRA -.9962 RC3 1.2564 FAU .45739 flRT .8989 RRF -.9684 flTF -.9076 CRT .9835 CRS ,9470 CST .9666

FDE-6,9526 FRAt9.7646 FC-21,2449 BSP 9791 _ 2929,6 R25 -,1340 fl13 -,9632 LSA 3769,3 NSA 650,8 SSA 26.9

BDE ,9606 BRA 1.6547 9C3 1,$045 FSP 9750 8461 2752,9 SG2 64t,8 THA 44,98 ELl 1459,1 ELI 162.1 ALF 47.12

LAUNCH DATE OCT 6 1964 FLIGHT TIN( 302,00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC C(_IIC

RL 149.34 bah -,00

RP 228.70 LAP -,28

RC 265.703 GL 2.96

PbAN[TOCENTRIC CONIC

CS 18,549 VHL 4.607

LNCH AZ14TH bNCH TIM(

90.00 19 23 56

90.00 10 30 52

100,00 2D 5I 25

IOO.OO 11 46 6

110.00 22 13 26

110,00 12 40 34

DIFFERENTIAL CORRECTIONS

TOE .6717 TRA-I.1509 TC3 .1950 9AU .3209

ROE .?S4S I_A-I,00ST RC3 1.2791 FAU ,46981

FDE-7.1278 FRA20.2997 FC-21.9273 BSP 9194

BiDE .949D 9RA 1.5291 BC3 1.2939 FSP 10055

DISTANCE 704.528 EARTH TO MARS

LOt. 12.77 VL 32.595 GAL -6.97 AZI. 89.61 HCA 225.19 SMA 186.25 ECC .23020 INC .3934 vt 29.796

LOP 237.96 VP 21,187 GAP -1.91 AZP 90.28 TAL 321.23 TAP 186.42 RCA 143.38 APO 229.13 V2 24.049

GP 10,17 ZAL 143,35 zAP 118,31 (T$ 173,30 zAE 154,36 ETE 153,68 ZAC 96,95 ETC 256.45 CLP 118.80

OLA 11,97 RAL t59,11 RAO $597,8 VEL 11,829 pTH 2,10 VHP 3,242 OPA 11,87 RAP 181,93 ECC 1,5056

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2577.57 -26.40 95.82 23.07 100.62 20 6 56 1977.6 -24.67 57.58

4459.$3 6.32 18R.57 18,04 92,84 11 45 11 _59.6 4.61 179.85

2L_5.56 -27.58 44.81 22,80 102,00 21 29 40 1695.6 -25.65 56.54

4216.87 9.38 198,15 17.47 61.49 12 58 23 3616.9 5.50 161.51

2038.90 -30.71 24.44 21,91 105.61 22 47 25 1438.9 -26.24 16.11

4045,3D 12.16 153.55 1§,91 57,90 13 48 1 3446,3 7_62 147,14

NID-COURSE EvlrCuTI(_4 ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1750,8 _ 2023,8 SG3 3003,9 ST 898,4 M 1085,0 SS SSSO.6

RRT .8740 RRF -.9992 RTF -.8814 CRT .9867 CRS ,9462 CST .9852

2875,9 R23 -,1547 R13 -,9615 LSA 3?84,2 MSA 659,3 SSA 26.6

SGI 2592.2 SG2 664,0 TNA 49.73 EL1 1404.1 EL2 113.0 ALF 5D.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT G 1964

HELIOCENTRIC CCI4IC

RL 149.54 LAL -.00

RP 226.31 LAP -.31

RC 237.557 OL 3.26

PLANETOC[NTRIC CONIC

C3 18.473 VHL 4,298

LNCH AZMTH LMCM TIRE

90.00 19 22 5

90.00 10 33 39

100.00 20 49 42

100.00 11 48 44

110.00 22 12 6

110.00 12 42 49

FLIGHT TIME 304.00 ARRIVAL DATE AUG 6 1965

DISTANCE 708.408 EARTH TO MARS

LOL 12.77 VL 32.588 GAL -6.95 AZL 89.57 HCA 226.22 $NA 186.14 ECC .22967 INC .4321 vl 29.796

LOP 239.00 VP 21.203 GAP -2.21AZP 90.50 TAL 321.23 TAp 187.45 RCA 143.39 APO 228.89 v2 24.090

GP 10.15 ZAL 143.33 ZAP 118.56 ETS 173.73 ZAE 152.64 ETE 155.85 ZAC 96.76 ETC 256.51CLP 117.03

DLA 12.25 RAL 159.23 RAD 6567.7 VEL 11.826 PTH 2.09 VHp 3.199 DpA 12.15 RAp 181.25 ECC 1.5040

L-[ TINE INJ LAT INJ LONG |NJ NT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2585.96 -26.51 66.41 25.22 100.34 20 5 11 1986.0 -24.81 58.15

4449.32 8.00 185.98 18.11 62.75 11 47 49 3849.3 4.28 179.27

2303.40 -27.69 45.37 22,96 101.75 21 28 8 1703.4 -25.80 37.08

4207.10 9.06 167.60 17.53 61.39 12 58 51 3607.1 5.18 160.97

2045.57 -30.83 24.92 22.09 105.55 22 46 12 1445.6 -28.39 16.57

4037.70 11.85 153,08 15.87 57.70 13 50 7 3437.7 7.50 146.69

DIFFERENTIAL CORRECTIONS MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5158 TRA -.9752 TC3 .0284 BAU .5214 _T 1497.8 SSR Z048.0 SG3 5085.9 ST 795.1 $R 1096.6 SS 3568.8

ROE .7610 RRA-1.0144 RC3 1.3009 FAU .48201 RRT .938499F -.9879 RTF -.8389 CRT .9901CRS .9454 CST .9802

FOE-7.2710 FRA20.7942 FC-22.5893 BSP 8619 _ 2537.$ 923 -.1322 913 -.9603 LSA 3799.4 MSA 387.5 SSA 26.3

808 .9193 BRA 1.4072 8C3 1.3012 FSP 10348 SG1 2442,1SG2 888.4 THA 55.41 ELI 1351.5 EL2 90.4 ALF 54.14

LAUNCH DATE OCT G 1964

HELIOCENTRIC CCNIC

FLIGHT TIME 308.00 ARRIVAL DATE AUG 8 1965

OISTANCE 712.296 EARTH TO MARS

RL 149.54 LAL -.DO LOL 12.77 VL 32.581GAL -8.94 AZL 89.53 HCA 227.27 SMA 186.03 ECC .22919 INC .4700 vt 29.796

RP 227.92 LAF -.35 LOP 240.04 VP 21.240 GAP -Z.50 AZlP 90.32 TAL 321.21 TAp 188.48 RCA 143.39 APO 228.66 V2 24.132

RC 239.3506L 3.55 _ 10.12 ZAL 143.32 ZAP 114.81ETS 174.16 ZAE 150.85 ETE 157.64 ZAC 96.57 ETC 256.58 CLP 115.23

PLA_TOCENTRIC CONIC

C3 18.411VHL 4.Z91DLA 12.52 RAL 159.35 RAD 6587.7 VEL !1.825 PTH 2.09 VHP 3.158 DPA 12.44 RAp 180.54 ECC 1.3030

LNCN AZNTH LNCH TINf,_.J,_I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 20 20 2594.13 -Z6.81 88._J) 23.39 100.07 20 • 3 34 1994.1 -24.94 58.71

90.00 10 36 23 4439.56 7.89 185.42 IS.ZO 62.88 Lt 50 23 3839.6 3.97 178.72

100.00 20 48 T 2311.04 -27.80 45.91 23.14 101.46 21 26 58 1711.0 -2_.93 37.61

100.00 11 51 18 4197.88 8.76 187.08 17.82 61.31 13 I 16 3597.9 4.87 160.46

110.00 22 10 52 2032.08 -30.93 23.39 2=,28 105.29 22 45 4 1452.1 -28.54 17.01

110.00 12 45 2 4029.60 11.55 152.84 15.95 57.60 13 52 11 3429.6 7.20 146.26

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4546 TRA -.7930 TC3 -.1479 8AU .3272 _M_T 1249.5 $GR 2070.4 SG3 3164.2 ST 688.7 SR 1107.8 SS 5604.6

RD[ .7674 RRA-1.0214 RC3 1.3210 FAU .49379 RRT .770_ RltF -.9676 RTF -.7858 CRT .9940 CRS .9445 CST .9723

F08-7.4101FRA21.21_I3 FC-23.2188 BSP 9086 _ 2418.3 R23 -.1247 913 -.9600 LSA 3815.0 HSA 375.6 SSA 25.9

808 .6919 BRA 1.2931 BC3 1.3292 FSP 10629 $¢11 2310,6 662 713.5 THA 62.18 ELI 1302.7 ELI 64.3 ALF 58.19

LAUNCH DATE OCT S 1984

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 227.53 LAp -.39

RC 241.142 GL 3.83

PLANETOCENTRIC CONIC

C3 18.362 VHL 4.285

LNCM AZMTM LNCM TIME

90.00 19 18 42

90.00 10 39 4

lO0.O0 20 46 38

100.00 11 53 49

lt0.00 22 9 45

110.00 12 47 12

FLIGHT TIME 508.00 ARRIVAL DATE AUG 10 1965

DISTANCE 716.190 EARTH TO MART

LOt. 12.77 VL 32.575 GAL -6,94 AZL 89.49 HCA 228.31 SNA 185.93 ECC .22876 INC .5064 vt 29.796

LOP 241.08 Vp 21.27a GAP -2.79 AZF 90.34 TAL 321.19 TAp 189.50 RCA 145.40 Apo 228.46 v2 24.173

Gp tO.Oe ZAL 143.32 ZAP 113.00 [TS 174.58 ZAE 149.01ETE 159.28 ZAC 96.38 ETC 258.66 CLP !13.39

OLA 12.77 RAL 159.48 RAD 6567.7 VEL 11.821 PTH 2.09 VHF 5.122 DpA 12.74 RAp 179.80 ECC 1.3022

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2602.07 -26.70 67.55 25.58 99,80 20 2 4 2002.1 -25.07 59.26

4430.37 7.40 184.90 18.30 62.59 11 52 54 3830.4 3.67 178.21

2318.47 -27.90 46.44 23.33 101.20 21 25 17 1718.5 -26.07 38.12

4189.21 8.48 166.59 17.73 61.25 15 3 38 3589.2 4.57 159.98

2056.43 -31.06 25.85 22.48 105.04 22 44 3 1458.4 -28.69 17.45

4022.01 11.28 152.23 16.04 57.52 13 54 14 3422.0 6.91 145.85

DIFFERENTIAL CORRECTIONS

TDE .3865 TRA -.6081 TC3 -.3456 BAU .3383

ROE .7714 RRA-I.0299 RC3 1.5340 FAU .50296

F08-7.5024 FRA21.7647 FC-23.7138 BSP 7722

808 .8629 8RA 1.1961 8C3 1.3781 FSP 10986

LAUNCH OATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 227.14 LAp -.41

RC 242.914 GL 4.10

PLANETOCENTRIC CONIC

C3 16.325 VHL 4.281

LNCH AZNTH LNCH TIME

90.00 19 17 11

90.00 10 41 40

100.00 20 45 17

100.00 11 56 16

110.00 22 8 43

I10.00 12 49 19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1024.7 SGR 2089.2 SG5 3237.5 ST 574.2 SR 1115.6 SS 3630.6

RRT .6408 RRF -.9672 RTF -.6262 CRT .9971 CRS .9431 CST .9598

SGB 2327.0 923 -.1086 915 -.9611 LSA 3822.1 MSA 383.5 SSA 25.9

961 2204.5 862 745.6 THA 70.19 EL1 1254.1 EL2 39.1 ALF 62.80

FLIGHT TIME 310.00 ARRIVAL OATE AUG 12 lg65

DISTANCE 720.094 EARTH TO MARS

LOL 12.77 VL 52.570 GAL -6.93 AZL 89.46 HCA 229.36 ,_A 185.83 ECC .22837 INC .5421 V1 29.796

LOP 242.13 VP 21.317 GAP -3.08 AZP 90.35 TAL 321.16 TAP 190.52 RCA 143.59 APO 228.27 V2 24.214

GP 10.05 ZAL 143.33 ZAP 111.16 ET6 175.00 Z/ME 147.11ETE 160.78 ZAC 96.17 ETC 256.74 CLP 111.51

DLA 13.01 RAL 159.62 RAD 6587.7 VEL 11.820 PTH 2.09 VHP 3.089 OpA 13.05 RAp 179.03 ECC 1.3016

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

2609.81 -26.79 68.10 25.78 99.54 20 O 41 2009.8 -25.20 59.79

4421.71 7,13 184.41 18.43 62.52 11 55 22 3821.7 3.40 177.72

2325.70 -27.99 46.96 23.54 100.94 21 24 _ 1725.7 -26.20 38.62

4181.04 8.21 166.14 17.85 61.16 15 5 57 3581.0 4.30 159.53

2064.62 -31.17 28.30 22.70 104.80 22 43 8 1464.6 -28.83 17.88

4014.89 11.02 151.84 16.18 57.43 13 56 14 3414.9 6.64 145.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 847.0 _ 2107.9 8G3 3306.7 ST 466.4 8R 1126.4 SS 3665.5

RRT .4052RtM: - 9668 RTF -.3731 CRT .9980 CRS .9428 CST .9344

SGB 2271.7 R23 -.0847 R13 -.9655 LSA 5843.0 MSA 391,4 S�A 23.4

SEt 2139.6 SG2 762.8 THA 79.39 ELl 1218.9 EL2 2G.g ALF 67.34

OIFFERENTIAL CORRECTIONs

TOE .3245 TRA -.4109 TC3 -.5353 BAU .5564

ROE .7787 RRA-t.0336 RC5 1.3528 FAU .51450

FOE-7.6509 FRA22.1625 FC-24.3080 BSP 7313

80E .6436 8RA 1.1123 BC3 1.4547 FSP 11193
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00 LOL

Re 226.75 tap -,44 LOP 243,18 Vp ?I.356 GAP -_.36 AZP 90.37 TAL 32!.1! TAp !91.§2 RCA 143.39

RC 244,668 GL 4.36 GP 10.00 ZAL 143.35 ZAp 109.29 ETS 175.42 ZAE 145.17 ETE 162.16 ZAC 95.95

PLANETOCENTRIC C(_IIC

C3 18.502 VHL 4.279 DLA 13.23 RAL 159.76 RAD 6567.7 VEL 11.819 PTH 2.09 YHP 3.059 DpA 13.37

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 15 48 2617.32 -26.87 68.63 24.00 99.29 19 59 25 2017.3

90.00 10 44 13 4413.61 6.88 183.95 18.58 62.46 11 57 47 3813.6

100.00 20 44 3 2332.74 -28.08 47.46 23.76 100.69 21 22 55 1732.7

100.00 11 58 40 4173.42 7.96 163.71 17.99 61.09 13 8 13 3573.4

110.00 22 7 46 2070.65 -31.28 26.74 22.94 104.55 22 42 19 1470.6

FLIGHT TIME 312.00 ARRIVAL DATE AUG 14 1965

DISTANCE 724.006 EARTH TO MARS

12.77 VL 32.565 GAL -6.93 AZL 89.42 HCA 230.41 SMA 185.74 ECC .22804 INC .5765 vl 29.796

APO 228.10 V2 24.256

ETC 256.82 CLP 109.60

RAp 178.23 ECC 1.3012

INJ 2 LAT INJ 2 LONG

-25.31 60.31

3.14 177.27

-26.32 39.10

4.04 159.11

-28.98 18.30

110.00 12 51 24 4008.27 10.77 151.48 16.29 57.56 13 58 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .2593 TRA -.2088 TC3 -.7367 BAU .3801 SGT 774.0 SGR 2123.7 SG3 3370.1

ROE .7854 RRA-t.0366 RC3 1.3678 FAU .52488 RRT .0226 RRF -.9664 RTF .0286

FOE-7.7851 FRA22.5378 FC-24.8278 B_P 7071 SG8 2260.8 R23 -.0338 RI3 -.9662

ODE .8270 BRA 1.0574 BCS 1.3536 FSP 11893 SGI 2123.8 SG2 774.6 THA 89.46

LAUNCH DATE OCT 6 1964 FLIGHT TIME 314.00

3408.3 6.39 145.13

ORBIT DETERMINATION ACCURACY

ST 358.3 SR 1136.0 S8 3696.4

CRT .9863 CRS .9420 CST .8800

LSA 3863.0 MSA 599.1 SSA 25.0

ELI 1189.8 EL2 56.4 ALF 72.68

TDE .1914 TRA -.0015 TC3 -.9484 BAU .4094

ROE .7811RRA-I.0387 RCS 1.3798 FAU .53396

FDE-7.8991FRA22.6647 FC-25.2709 BSP 7030

BDE .8140 BRA 1.0387 BC3 1.6739 FSP 11600

231.47 SMA 185.66 ECC .22778

321.05 TAP 192.32 RCA 143.38

143.18 ETE 163.44 ZAC 95.72

ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CCINIC DISTANCE 727.925

RL 149.54 LAL -.00 LOL 12.77 VL 32.360 GAL -6.91 AZL 89.39 HCA

RP 226.36 LAp -.48 LOP 244.24 VP 21.396 GAP -3.83 AZP 90.38 TAL

RC 246.398 GL 4.62 GP 9.96 ZAL 143.38 ZAP 107.39 ET8 173.83 ZAE

PLANETOCENTRIC CONIC

C3 18.292 VHL 4.277 DLA 13.45 RAL 139.92 RAO 8587.7 VEL 11.818 pTM 2.09 VHP 3.032 DpA 13.69

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 19 14 33 2624.60 -26.93 69.13 24.23 99.04 19 38 17 2024.6

90.00 10 46 43 4406.06 6.64 183.33 18.74 62.41 12 0 9 3806.1

100.00 20 42 56 2339.56 -28.17 47.93 24.00 100.43 21 21 55 1739.6

100.00 12 1 1 4166.33 7.73 |65.31 18.15 61.03 13 10 27 3566.3

110.00 22 7 0 2076.52 -31.38 27.18 23.19 104.32 22 41 36 1476.5

110.00 12 53 26 4002.14 10.53 $51.13 16.45 57.30 14 0 8 3402.1

DIFFERENTIAL CC]RRECTIONS NID-COURSI[ EXECUTION ACCURACY

S_T 850.8 _ 2135.9 SG3 3426.6

RRT -.3756 RRF -.9659 RTF .4374

SG8 2299.1 R23 -.0205 R13 -.9690

S61 2183.3 SGZ 778.5 THA 99.79

EARTH TO MARS

INC .6102 vl 29.796

AI:H:) 227.95 V2 24.297

ETC 256.91 CLP 107.67

RAp 177.40 ECC 1.3010

INJ 2 LAT 1NJ 2 LONG

-25.42 60.82

2.89 176.85

-26.44 39.58

3.81 158.72

-29.09 18.71

6.16 144.80

ORBIT DETERMINATION ACCURACY

ST 257.5 SR 1144.0 SS 3721.6

CRT .9202 CRS .9412 CST .7388

LSA 3880.7 MSA 406.6 SSA 24.6

ELI 1168.5 EL2 98.7 ALF 78.21

LAUNCH DATE OCT 6 1564 FLIGHT TIME 316.00 ARRIVAL DATE AUG 18 1955

HELIOCENTRIC CONIC DISTANCE 731.651 EARTH TO MAR5

RL 149.54 LAL -,00 LOL 12,77 VL 32.555 GAL -6.94 AZL 89.36 HCA 232.53 SMA 185.59 ECC .22753 INC .6431 Vl 29.796

RP 225.97 LAP -.51 LOP 245.30 VP 21.456 GAp -3.91 AZP 90.39 TAL 320.99 TAp 193.52 RCA 143.36 Apo 227.81 V2 24.539

RC 248.110 GL 4.87 GP 9.90 ZAL 145.43 ZAP 105.47 ETS 176.24 ZAE 141.15 ETE 164.62 ZAC 95.49 ETC 257,01CLP 105.71

PLANETOCENTRIC C(_IC

C3 18,295 VHL 4,277 DLA 13.65 RAL 160.08 RAD 6567.7 VEL 11.819 PTH 2.09 VHp 3.009 DpA 14.02 RAP 176.55 ECC 1.3011

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 13 25 2631.67 -27.02 69.66 24.46 98.80 19 57 17 2031.7 -25.53 61.31

90.00 10 49 8 4399.07 6.42 183.13 18.93 62,36 12 2 27 3799.1 2.67 176.46

100.00 20 41 56 2346.19 -28.25 48.43 24.25 100.21 21 21 2 1746.2 -26.55 40.04

100.00 12 3 18 4159.70 7,51 164.95 18.33 60.98 13 12 38 3559.8 3.58 158.36

110.00 22 6 18 2082.23 -31.47 27.58 23.45 104.09 22 41 0 1482.2 -29.22 19.10

110.00 12 55 26 3996.51 10.34 150.83 16.62 57.24 14 2 3 3396.5 5.95 144.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1218 TRA .2114 TC3-1.1672 BAU .4436 8ST 1032.9 8G4R 2144.9 SG3 3475.8 ST 187.5 SR 1151.0 SS 3743.8

ROE .7967 RRA-l.0392 RC3 1.3879 FAU .54203 RRT -.6127 RRF -.96§2 RTF .6959 CRT .6277 CRS .9404 CST .3301

FDE-8.0049 FRA23.1909 FC-25.64910SP 7185 SGB 2389.4 R23 .0079 R13 -.9715 LSA 3899.3 MSA 414.0 SSA 24.2

8OE .8060 8RA 1.0605 0C3 1.8133 FSP 11780 SG1 2260.7 $62 773.6 THA 109.65 ELI 1157.1 EL2 145.2 ALF 84.07

LAUNCH DATE OCT 6 1964 FLIGHT TIME 318.00
ARRIVAL DATE AUG 20 1965

MELIOCENTR1C C(_ltC DISTANCE 733.784

RL 149.54 LAL -.00 LOt. 12.77 VL 32.551 6AL -G.9§ AZL 89.32 HCA

RP 225.$8 LAP -.§4 LOP 246.36 VP 21.478 GAP o4.18 AZP 90.40 TAt.

RC 249.803 GL 5.11 GP 9.83 ZAL 143.48 ZAP 103.52 ETS 176.64 Z._E

pLANF-TOCENTRIC CONIC

C3 18.311 VHL 4.279 DLA 13.84 RAL 180.23 RAD 6367.7 VEL 11.819 PTN

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 19 12 25 2830.30 -27.09 70.14 24.73 98.36 19 56 24

90.00 10 31 30 4392.64 6.22 182.77 19.13 62.32 12 4 43

100.00 20 41 4 2352.61 -20.32 48.89 24.52 99.98 21 20 17

100.00 12 5 32 4133.77 7.31 184.61 10.33 60.94 13 14 46

110.00 22 5 42 2087.78 -31.38 27.99 23.73 103.86 22 40 30

!10.00 12 57 24 3991.$6 10.15 150.57 16,81 57.18 14 3 55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0303 'IRA .4293 TC3-1.3932 BAU .4823 _T 1332.9 SGR 2150.3 SG3 3517.0

RDE .8017 RRA-I.0382 RC3 1.3932 FAU .§4867 RRT -.763§ RRF -.9645 RTF .8275

FOE-8.0960 FRA23.4561 FC-23.9502 BSP 7545 St_ 2329.9 R23 .0282 R13 -.9739

BOE .8033 ORA 1.1235 0C3 1.9703 FSP 11941 SG1 2412.1 862 763.2 THA 118.53

EARTH TO MARS

233.39 SMA 185.52 ECC .22734 INC .6751 Vt 29.796

320.91 TAP 194.50 RCA 143.34 APO 227.69 V2 24.381

139.08 ETE 165.72 ZAC 95.24 ETC 257.11 CLP 103.73

2.09 VHP 2.989 DPA 14.34 RAP 175.68 ECC 1.3014

INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2038.5 -25.63 61.78

3792.6 2.46 176.10

1752.6 -26.65 40.49

3553.8 3.38 158.03

1487.8 -29.34 19.49

3391.4 5.76 144.23

ORBIT DETERMINATION ACCURACY

ST 193.3 SR 1156.8 SS 3761.6

CRT -.0234 CRS .9395 CST -.$612

LSA 3917.6 MSA 421.1 SSA 23.8

EL1 1156.8 EL2 193.2 ALF 90.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 6 1964 FLIGHT TIME 320.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC C(_AIC

RL 149.64 LAL -.00

RP 225.19 LAP -.58

RC 251.477 6L 5.34

PLANETOCENTR|C CCAqlC

C3 18.340 VHL 4.282

LNCH AZNTH LNCH TIM(

90.00 19 11 33

g0.00 10 53 49

100.00 20 40 20

100.00 12 7 43

110.O0 22 § 14

110.00 12 5g 19

DIFFERENTIAL CORRECTION8

TOE -.0226 TRA .8921

ROE .8064 RflA-l.0354

FOE-8.1763 FRA23.6724

BOE .8067 8RA 1.2236

DISTANCE 739.724 EARTH TO MARS

LOt. 12.77 VL 32.548 GAL -6.96 AZL 89.29 HCA 234.66 SMA 165.45 ECC .22721 INC .7063 Vl Z9.796

LOP 247.43 V.p 21.519 GAP -4.44 AZP 90.41 TAL 320.82 TAp 195.46 RCA 143.32 Apo 227.59 V2 24.423

GP g.78 ZAL 143.55 ZAP 101.55 ETS 177.04 ZAE 136.99 ETE 166.74 ZAC 94.99 ETC 257.22 CLp 101.73

OLA

L-I TIME INJ LAT

2649.12 -27.16

4388.76 6.03

2358.63 -28.40

4148.26 7.13

2093.18 -$1.65

3986.70 9.98

TC3-1.6243 8AU .6250

RC3 1.3954 FAU .S6458

FC-26.1792 8SP 8093

BC3 2.1414 FSP 12076

14.02 RAL 160.43 RAD 6687.7 VEL 11.820 PTH 2.09 VHP 2.973 DpA 14.67 RAP 174.79 ECC 1.3018

INJ LOING INJ RT ASC INJ AZMTH IRJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.62 25.03 98.33 19 55 38 2045.1 -25.73 62.24

182.44 19.36 62.28 12 6 65 3786.8 2.27 175.77

49.34 24.81 99.76 21 19 39 1768.8 -26.76 40.92

164.30 18.75 60.89 13 16 52 3548.3 3.20 157.73

28.39 24.03 103.64 22 40 7 1493.2 -29.45 19.87

150.32 17.02 57.14 14 5 45 3386.7 5.58 143.99

MID-COURSE ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1896.8 SGR 2152.0 SG3 3949.8 ST 274.6 9R 1161.4 SS 3775.8

RRT -.8356 RRF -.9837 RTF .8943 CRT -.4690 CRS .9386 CST -.7432

ST_ 2715.9 R23 .0399 R11 -.9765 LSA 3936.6 MSA 428.2 $SA 23.4

SGt 2810.2 SG2 750.4 THA 126.22 EL1 1168.8 EL2 241.0 ALF 96.61

LAUNCH DATE OCT 6 1964 FLIGHT TIN( 522.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 224.80 LAp -.61

RC 253.132 GL 5.56

PLAN(TOCENTRIC CONIC

C3 18.381 VHL 4.287

LNCH AZMTH LNCH T[tA(

90.00 19 10 50

90.00 10 58 3

100.00 20 39 43

100.00 12 8 51

110.00 22 4 52

110.O0 13 1 12

DIFFERENTIAL CCIRRECTIONS

TD( -.0971TR A .8791

ROE .8107 RRA-I.OSOT

FOE-8.2430 FRA23.8379

8DE .8169 8RA 1.3547

DISTANCE 743.671 EARTH TO MARS

LOt. 12.77 VL 32.544 GAL -6.97 AZl.. 89.26 HCA 235.73 SMA 185.40 ECC .22712 INC .7368 vl 29.796

LOP 248.90 VP 21.582 GAP -4.70 AZP 90.42 TAL 320.72 TAp 196.45 RCA 143.29 APO 227.50 V2 24.465

GP 9.71 ZAL 143.62 ZAP 99.57 ETS 177.43 ZAE 134.87 ETE 167.70 ZAC 94.73 ETC 257.33 CLP 99.71

OLA 14.19 RAL 160.62 RAD 6567.7 VEL 11.822 PTM 2.09 VHP 2.961DpA lS.00 RAP 173.88 ECC 1.3025

b-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2651.50 -27.22 71.07 25.33 98.11 19 55 1 2051.5 -25.82 62.69

4381.44 5.88 182.14 19.59 62.25 12 9 S 3781.4 2.10 175.47

2964.84 -28.46 49.77 25.12 99.54 21 19 8 1764.8 -26.85 41.34

4143.34 6.97 184.03 18.99 60.86 13 18 54 3543.3 3.03 157.45

2098.41 -31.73 28.77 24.35 109.49 22 39 S_ 1498.4 -29.56 20.24

3982.52 9.89 150.09 17.25 57.09 14 7 34 $382.5 5.42 143.77

MID-COURSE ExECUT%ON ACCURACY ORBIT DETERMINATION ACCURACY

TCS-1.8996 BAU .9712 SGT 2006.9 8GR 2150.0 SG3 3573.9 ST 388.9 SR 1164.7 SS 3785.7

RCS 1.3947 FAU .S6914 RRT -.873§ RRF -.9628 RTF .9306 CRT -.6662 CRS .9376 CST -.8766

FC-28.S$46 BSP 8802 S_ 2941.1 R23 .0453 R13 -.9792 LSA 3958.0 MSA 435.0 SSA 23.0

BC3 2.3249 FSP 12177 SGI 2847.1 $82 737.7 THA 132.74 ELI 1194.1 EL2 286.3 ALF 103.13

LAUNCH DATE OCT 6 1964 FLIGHT TIME 324.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP Z24.41 LAp -.64

RC 254.766 GL S.78

PLANETOCENTRIC CONIC

C3 18.436 VHL 4.294

LNCH AZMTH LNCH TIME

90.00 19 10 14

go.o0 10 58 14

100.00 20 39 14

100.00 12 11 SS

110.00 22 4 36

110.00 13 3 2

DIFFERENTIAL CORRECTION8

TOE -.1731 TRA 1.1101 TC3-2.0976 8AU .6203

RDE .6146 RRA-I.0242 RC3 1.3904 FAU .56232

FOE-8.2985 FRA23.9S34 FC-26.4068 8SP 9646

BOE .8328 8RA 1.5104 8C3 2.5166 FSP 12249

OISTANCE 747.625 EARTH TO MARS

LOL 12.77 VL 62.541GAL -6.99 AZL 89.23 HCA 236.80 SNk 185.34 ECC .22708 INC .7666 vl 29.796

LOP 249.68 Vp 21.604 GAp -4.96 AZP 90.42 TAL 320.61 TAp 197.42 RCA 143.26 APO 227.43 V2 24.506

GP 9.63 ZAL 143.71 ZAp 97.58 ETS 177.82 ZAE 132.73 ETE 168.60 ZAC 94.46 ETC 257.44 CLP 97.69

DLA 14.34 RAL 160.82 RAD 6567.7 VEL 11.824 PTH 2.09 VHP 2.962 Opk 15.32 RAp 172.97 ECC 1.3034

L-! TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2657.85 -27.28 71.51 25.65 g7.90 19 54 31 2057.7 -25.91 63.12

4376.68 5.71 181.87 19.85 62.22 12 11 11 3776.7 1.95 175.21

2370.64 -28.53 50.19 25.44 99.32 21 18 44 1770.6 -26.99 41.75

4138.93 6,82 169,78 19,24 60.83 13 20 54 3538.9 2.88 157.21

2103.49 -31.81 29.15 24.68 103.22 22 39 40 1603.5 -29.67 20.59

3978.84 9.69 149.89 17.50 57.06 14 921 3378.8 5.28 143.58

MID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SGT 2974.0 SGR 2144.2 SG3 S588.8 ST 516.4 SR 1167.0 ss 3792.3

RRT -.8956 RRF -.9818 RTF .9517 CRT -.7420 CRS .9366 CST -.9293

SG8 31g8.9 R23 .0467 R13 -.9819 LSA 3976.7 MSA 441.7 99A 22.6

SGI 3115.2 $G2 726.8 THA 136.25 EL1 1233.4 ELI 327.6 ALF 109.62

LALJ_ICH DATE OCT 6 1964 FLIGHT TIME 326.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC DI STANCE 761.585 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL $2.598 GAL -7.01 AZl. 89.20 HCA 237.88 SMA 185.30 ECC .22708 INC .7958 Vt 29.796

RP 224.02 LAp -.67 LOP 250.66 VP 21.648 GAP -5.21 AZP 90.42 TAL $20.49 TAp 198.37 RCA 143.22 APO 227.37 V2 24.548

RC 256. 380 GL s.g9 GP 9.SS ZAL 149.81 ZAP 96.58 ETS 178.20 ZN[ 130.58 ETE 169.44 ZAC 94.19 ETC 257.56 CLp 95.66

pLANETOCENTRIC CONIC

C3 18.504 VHL 4.302 DLA 14.49 RAL 161.03 RAG 6567.7 VEL 11.827 PTH 2.09 VHP 2.947 DpA 15.63 RAP t72.05 ECC 1.3045

LNCH AZMTH LNCH TIM( L-I TlME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

90.00 19 9 46 2663.67 -27.34 71.94 25.99 97.69 19 54 10 2063.6 -25.99 63.56

90.00 11 0 21 4972.48 S.S8 181.63 20.13 62.19 12 13 14 3772.S 1.81 174.97

100.00 20 38 52 2376.23 -28.sg 50.59 25.78 99.12 21 18 28 1776.2 -27.03 42.14

100.00 12 13 56 4136.05 6.69 163.57 19.52 60.80 13 22 52 3536.1 2.75 157.00

110.00 22 4 28 2108.41 -31.89 29.51 25.03 103.02 22 39 36 1608.4 -29.77 20.94

110.00 13 4 50 3975.64 9.57 149.72 17.77 57.03 14 11 6 3375.6 5.16 143.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIoN ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2502 TRA 1.3445 TC3-2.$368 BAU .6717 SGT 2752.1 _ 2134.3 SG3 3593.9 ST 650.1 SR 1168.0 SS 37g4.2

ROE .8180 RRA-I.0IS7 RC3 1.$830 FAU .56417 RRT -.909! RRF -.9608 RTF .9649 CRT -.7874 CRS .g354 CST -.9540

FOE-8.3392 FRA24.011S FC-28.3960 BSP 10600 ST_ 3482.7 R2S .0469 RIS -.g844 LSA 39g7.6 MSA 448.3 91A 22.1

BOE .8554 BRA 1.6850 8C3 2.7164 FSP 12288 SGI 3407.S 862 718.2 THA 142.89 ELI 1286.2 EL2 393.g ALF 115.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 223.63 LAP -.71

RC 257.9T4 GL 6.19

PLAN(TOCEMTRIC CONIC

C3 16.585 VHL 4.311

LMCH AZMTH LNCH 71ME

gD.o0 19 9 27

90.00 11 2 25

100.00 20 38 36

100.00 12 15 54

110.00 22 4 26

110.00 13 6 36

FLIGHT TIME 328.00
ARRIVAL DATE AUG 30 1965

LOt. 12.77 VL 32.536 GAL

LOP 251.73 VP 21.692 GAP

GP 9.46 ZAL 143.93 ZAP

DISTANCE 755.552 EARTH TO MARS

-7.03 AZL 89.18 HCA 238.96 SMA 185.25 ECC .22713 IMC .8246 vl 29.796

-5.48 AZP 90.43 TAL 320.36 TAp 199.32 RCA 143.18 APO 227.33 V2 24.590

93.57 ETS 178.58 ZA( 128.41 ST( 170.23 ZAC 93.91 ETC 257.68 CLP 93.62

DLA 14.62 RAL 161.25 RAO 6567.8 VEL 11.831 PTH 2.10 VHp 2.946 DPA 15.94 RAP 171.12 ECC 1.3059

L-I TIME IMJ LAT INJ LOkIG INJ RT ASC INJ AZMTM INJ TIME 1=0 CST TIM INJ 2 LAT [NJ 2 LONG

2669.26 -27.39 72.35 26.34 97.49 19 53 56 2069.3 -26.07 63.93

4366.64 5.46 181.43 20.42 62.17 12 15 14 3768.8 1.70 174.77

2381.62 -28.65 50.98 26.13 98.92 21 16 20 1781.6 -27.12 42.52

4131.72 6.58 163,38 19.61 60.78 13 24 46 3531.7 2.64 156.81

2113.17 -31.96 29.86 25.39 102.82 22 39 39 1513.2 -29.87 21.28

3972.93 9.47 149.38 18.05 57.00 14 12 49 3372.9 5.06 143.26

DIFFERENTIAL CCRRECTI(_i9

TOE -.3266 TRA 1.5621 TC3-2.3768 BAU .7234

ROE .8210 RRA-t.0055 RC 3 1.3722 FAU .56464

FDE-6.3653 FRA24.0213 FC-26.3024 BSP 11642

BOE .8843 BRA 1.8746 BC3 2.9194 FSP 12302

LAUNCH DATE OCT 6 1964

HELIOCENTRIC COLIC

RL 149.54 LAL -.00

RP 225.24 LAP -.74

RC 259.547 GL 6.56

PLAN(TOCENTRI¢ CONIC

C3 19.679 VHL 4.322

LNCH AZMTM LNCH TIME

90.00 19 9 16

90.00 11 4 24

100.00 20 38 32

100.00 12 17 49

110.00 22 4 31

110.00 13 8 19

DIFFERENTIAL CCRRECTIOI$

TOE -.4062 TRA 1.8215 TC3-2.6t53 8AU .7806

ROE .8237 RRA -.9932 RC3 1.3587 FAU .56389

FDE-6.3791 FRAZ3.9701 FC-26.1347 BSP 12737

80E .9193 BRA 2p0747 BC3 3.1260 FSP 12270

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3138.3 SGR 2120.8 SG3 3590.0 ST 787.5 SR 1167.7 SS 3792.3

RRT -.9174 RflF -.9592 RTF .9734 CRT -.8145 CR6 .9343 CST -.9675

SGB 3787-.7 R23 .0442 R13 -.9866 LSA 4019.7 MSA 454.7 SSA 21.7

SG1 3720.3 SG2 711.8 THA 146.83 EL1 1332.1 EL2 394.6 ALF 121.80

FLIGHT TIM( 330.00 ARRIVAL DATE 9EP 1 1965

OISTAMC[ 739.525 EARTH TO MARS

LOL 12.77 VL 32.533 GAL -7.06 AZL 89.13 HCA 240.03 SIdA 185.22 ECC .22723 INC .8326 V1 29.796

LOP 232.82 VP 21.736 GAP -3.71 AZP 90.43 TAL 320.21 TAP 200.26 RCA 143.13 APO 227.30 V2 24.632

GP 9.36 ZAL 144.05 ZAP 91.57 ETS 178.94 zAE 126.24 ETE 170.97 ZAC 93.63 ETC 257.81 CLP 91.59

DLA 14.74 RAL 161.47 RAD 6567,6 VEL 11.835 pTH 2.10 VHP 2.948 DpA 16.23 RAP 170.20 ECC 1.3074

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2674.72 -27.44 72.74 26.71 97.30 19 33 30 2074.7 -26.14 64.31

4363.76 5.36 181.25 20.74 62.13 12 17 10 3765.8 1.60 174.60

2386.80 -26.70 51.36 26.30 98.73 21 18 19 1786.8 -27.20 42.88

4126.92 6.49 163.23 20.t2 60.76 13 26 38 3328.9 2.34 156.66

2117.77 -32.03 30.20 23.78 102.63 22 39 49 1317.8 -29.96 21.60

3970.71 9.39 149.46 16.35 36.98 14 14 30 3370.7 4.97 143.15

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3528.4 $GR 2103.6 803 3576.4 ST 927.0 SR 1166.4 Ss 3786.2

flflT -.9227 flRF -.9577 RTF .9793 CRT -.8319 CRS .9331CST -.9756

SG8 4107.9 R23 .0421 R13 -.9884 LSA 4042.6 MSA 460.8 SSA 21.2

SG1 4048.5 SG2 707.3 THA 130.18 EL1 1429.5 EL2 419.7 ALF 127.22

LAUNCH DATE 0C7 6 1964 FLIGHT TIME 332.00 ARRIVAL DATE SEP 3 1965

EARTH TO MARS

241.14 SMA 185.18 ECC .22738 INC .6802 vl 29.799

320.05 TAp 201.19 RCA 143.06 APO 227.29 V2 24.674

124.07 ETE 171.67 ZAC 93.35 ETC 257.93 CLP 69.37

HELIOCENTRIC CONIC OISTANC( 763.300

RL 149.54 LAL -.DO LOt. 12.77 VL 32.531 GAL -7.09 AZL 89.12 HCA

RP 222.63 LAP -.77 LOP 233.91VP 21.780 GAP -3.96 AZP 90.43 TAL

RC 261.t00 GL 6.57 GP 9.26 ZAL 144.19 ZAP 89.38 ET$ 179.30 ZAE

PLANETOCENTRIC CONIC

C3 18.786 VHL 4.335 DLA 14.83 RAL 161.71RAO 6567.8 VEL 11.839 pTH 2.10 VHP 2.953 DpA 16.51 RAP 169.28 ECC 1.S092

LNCH AZNTH LNCH _IME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 9 13 2679.93 -27.48 73.12 27.09 97.12 19 53 53

go. O0 11 6 20 4363.28 3.29 181.11 21.07 62.14 12 19 4

100.00 20 38 35 2391.75 -28.73 51.72 26.69 98.53 21 18 27

100.00 12 19 40 4126.69 6.41 163.10 20.43 60.74 13 28 27

110.00 22 4 44 2122.21 -32.10 30.33 26.18 102.43 22 40 6

110.00 13 10 0 3969.00 9.32 149.37 18.68 36.96 14 16 9

O1FF(RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.4866 TRA 2.0689 TC3-3.0481BAU .8334 SGT 3924.4 SGR 2078.3 SG3 3530.6

ROE .8207 RRA -.9844 RC3 1.3306 FAU .35633 RRT -.9262 RRF -.9558 RTF .9831

FOE-8.2662 FRA23.9768 FC-23.6444 BSP 14023 S_ 4440.7 R23 .0404 R13 -.9896

00E .9941BRA 2.2911 6C3 3.3258 FSP 12438 SG1 4363.0 862 701.3 THA 133.13

PO CST TIM INJ 2 LAT INJ 2 LONG

2079.9 -26.21 64.68

3763.3 1.52 174.46

1791.8 -27.27 43.23

3326.7 2.47 156.54

1522.2 -30.05 21.92

3369.0 4.91 143.06

ORBIT DETERMINATION ACCURACY

ST 1067.9 SR 1158.1 SS 3756.0

CRT -.8436 CR9 .9300 CST -.9818

LSA 4046.1MSA 467.2 SSA 21.2

EL1 1312.9 (L2 439.0 ALF 132.25

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 334.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC DISTANCE 767.487 EARTH TO MARS

RL 149.54 LAL -.00 LOL 12.77 VL 32.530 GAL -7.12 AZt. 89.09 HCA 242.23 SMA 185.16 ECC .22757 INC .9074 Vl 29.796

RP 222.47 LAP -.80 LOP _53.00 VP 21.625 GAP -6.20 AZP 90.42 TAL 319.66 TAP 202.12 RCA 143.02 APO 227.29 V2 24.716

RC 262.633 GL 6.75 GP 9.13 ZAL 144.34 ZAP 87.59 ET6 179.64 ZAE 121.90 (TE 172.33 ZAC 93.07 (TC 238.06 CLP 87.56

PLANETOCENTRIC CONIC

C3 18.910 VHL 4.349 DLA 14.95 RAL 161.98 RAD 6567.8 VEL 11.844 PTH 2.10 VHP 2.963 DpA 16.79 RAP 168.37 ECC 1.3112

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 9 19 2684.93 -27.32 73.47 27.50 96.94 19 54 4 2084.9 -26.27 65.03

90.00 11 6 12 4361.32 3.22 161.00 21.42 62.13 12 20 54 3761.3 1.45 174.35

100.00 20 38 43 2398.32 -26.80 52.07 27.30 98.37 21 16 41 1796.3 -27.34 43.57

100.00 12 21 28 4124.97 6.36 163.01 20.80 60.73 13 30 13 3523.0 2.41 136.44

110.00 22 5 2 2126.50 -32.16 30.83 26.59 102.27 22 40 29 1326.5 -30.14 22.22

110.00 13 11 39 3967.75 9.28 149.30 19.02 56.95 14 17 47 3367.7 4.86 142.99

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUT|(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5668 TRA 2.3102 TC3-3.2814 BAU .8938 SGT 4316.4 Sr, Q 2056.2 9;3 3519.9 ST 1209.1SR 1137.0 SS 3750.8

ROE .8246 flflA -.8664 RC3 1.3160 FAU .35523 RflT -.9276 RRF -.9541RTF .9663 CRT -.8313 CflS .9294 CST -.9847

FDE-8.3014 FflA28.7761 FC-25.4201BSP 13132 SG8 4781.1 R23 .0383 R13 -.9911 LSA 4079.9 MSA 472.9 SSA 20.5

BDE 1.0018 BflA 2.3042 BC3 3.5353 FSP 12247 SGI 4729.4 SG2 701.2 THA 153.59 EL1 1610.2 EL2 455.9 ALF 136.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19641

LAUNCH DATE OCT 6 1984

HELtC_ENYR|C CONIC

RL 149.54 LAL -.DO

RP 222.08 LAp -.63

RC 264.148 GL 6.92

PLANETOCENTR1C CON1C

C3 19.046 VHL 4.364

L_CH AZMTH LHCH TiME

R0.00 19 9 32

90.00 11 10 1

100.00 20 39 2

100.00 12 23 12

110.00 22 5 28

110.00 13 13 15

PLIGHT T]MA[ ]36.00 ARRIVAL DATE SEP 7 1965

_;STAMCE 771.&T9 EARTH TO MARS

LOL 12.77 VL 32.528 GAL -7.15 AZL 89.07 HCA 243.33 ]HA 105.13 ECC .22781 INC .9540 vl 29.796

LOP 256.10 VP 21.670 GAP -6.43 AZP 90.42 TAL 319.70 TAp 203.03 RCA 142.96 APO 227.$1 VZ 24.758

GP 9.03 ZAL 144.51 ZAP 68.62 ETS t79.98 ZAE 119.T4 ETE IT2.95 ZAC 92.T6 ETC 286.18 CLP 85.57

OLA 18.03 RAL 162.21 RAO 6567.8 VEL 11.850 PTH 2.10 VHP 2.978 DpA 17.04 RAp 167.47 ECC 1.3134

L-I TIME lHJ LAT |MJ LONG IN_ RT ASC INJ AZMTH IMJ TIME 1=0 CST TIM [NJ Z LAT IMJ 2 LONG

2689.69 -27.56 73.82 27,92 98.78 19 54 22 2089.7 -26.33 65.37

4859.94 5.18 180.92 21.79 62.12 12 22 40 3759.9 1.41 174.27

2401.08 -26.85 52.40 27,72 98.20 21 19 3 1801.1 -27.41 43.89

4123.78 6.32 162.84 2|.17 60.72 13 31 56 3523.8 2.37 156.38

2130.84 -32.22 31.16 27.02 102.09 22 40 59 1530.6 -30.22 22.52

3966.98 9.25 149.28 19.38 58.94 14 19 22 ]367.0 4.83 142.95

01FFERENTIAL CGRRECTI(X_i8

TOE -.6515 TRA 2.]527 TC3-3.5106 BAU .9529

ROE .827? RRA -.9479 RC3 1.2963 FAU .55166

FOE-8.3017 FRA23.5460 FC-25.0764 BSP 16317

80E 1.0533 BRA 2.7230 6C3 3.7423 FSP 12066

MID-COURSE ExECuTION ACCURACY oRBIT DETERHINATION ACCURACY

SGT 4707.7 3_ 2030.2 863 3480.1 ST 1350.5 6R 1153.8 88 3738.5

RRT -.$279 RRF -.9§21RTF .9886 CRT -.8567 CRS .9285 CST -.9869

S_ 5126.8 R23 .0373 R13 -.9923 LSA 4111.2 MSA 478.5 8SA 19.9

SG1 5078.5 SG2 701.7 THA 157.74 EL1 1713.2 EL2 469.1ALF 140.23

LAUNCH DATE OCT 6 1964 FLIGHT TIME 538.00 ARRIVAL DATE SEP 9 1985

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 221.70 LAp -.87

RC 265.839 GL 7.09

PLANETOCENTRIC CONIC

CS 19.196 VHL 4.361

LNCH AZMTH LIMCH TIME

• 0.00 19 g S$

90.00 lS 11 45

100.00 20 59 28

100.00 11 24 53

110.00 22 6 0

110.00 13 14 49

DIFFERENTIAL C.(_tRECTIQIA8

TOE -.7353 TRA 2.7965 TC3-3.7338 8Au 1.0124

ROE .6294 RRA -.9287 RC3 1,2733 FAU .54626

FOE-6.2711 FRA25.2833 FC-24.6365 8_P 17812

BOE 1,1084 BRA 2.8448 SC3 3.9449 FSP 11891

DISTANCE 775.476 EARTH TO MARS

LOt. 12.77 VL 32.527 GAL -7. t9 AZL 89.04 HCA 244.43 SMA 185.11 ECC .22809 INC .9603 Vl 29.796

LOP 257.20 VP 21.916 GAP -6.67 AZ1P 90.41 TAL 389.51 TAp 203.94 RCA 142.89 APO 227.34 V2 24.799

GP 8_91 ZAL 144.68 ZAP 83,67 ETS 180.$1 ZN[ 117.59 ETE 173.54 zAC 92.50 ETC 258.$1 CLP 83.59

OLA 15.11RAL 162.48 RAO 6567.6 VEL 11.857 PTH 2.10 VHP 2.992 OpA 17.28 RAp 166.59 ECC 1.3159

L-I TIN( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2694.22 -27.60 74.14 28.35 96.62 19 54 49 2094.2 -26.39 65.G6

4359.12 5.15 180.88 22.18 62.12 12 24 24 3759.1 1.38 174.23

2405.42 -28.89 52.71 28.17 98.04 21 19 33 1805.4 -27.47 44.20

4123.15 6.$0 162.90 11.$5 GO.T2 13 33 36 3525.1 2.35 156.34

2134.62 -32.27 3t.46 27.47 101.93 22 41 35 1534.6 -30.30 22.80

3966.71 9.24 149.24 19.75 56.94 14 20 56 3366.7 4.82 142.94

MID-CoURSE EXECUTION ACCURACT _IRBIT DETERMINATION ACCURACY

$GT 5096.8 $GR 2000.9 SG3 3431.9 ST 1491.8 SR 1148.9 SS 3719.5

RRT -.9274 RRF ".9492 RTF .9904 CRT -.8606 CR8 .9273 CST -.9886

5475.5 R23 .0363 R13 -.9932 LSA 4140.8 MSA 483.8 6SA 19.4

SGI 5430.3 862 702.3 THA 159.64 ELI 1820.9 EL2 479.3 ALF 143.53

LAUNCH DATE OCT 6 1964 PLIGHT TIME 540.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC DISTANCE 779.476 EARTH TO MARS

RL 148.54 LAL -.OO-LOL 12.77 VL 32.526 GAL -7.24 AZL 89.01HCA 245.54 ]HA 185.10 ECC .22843 IMC .9861 vl 2R.786

RP 221.52 LAP -.90 LOP 256.31 VP 21.962 GAP -6.$0 AZP 90.41 TAL 319.30 TAp 204.84 RCA 142.82 kPO 227.58 V2 24.841

RC 267.114 GL 7.25 GP 8.?9 ZAL 144.87 ZAP 81.73 ETS 180.62 ZAE 115.45 ETE 174.09 ZAC 92.22 ETC 258.43 CLP 81.63

PLANETOCENTRIC CONIC

C3 19.361VHL 4.400 15.17 RAL 162.75 RAO 656?.8 VEL 11.863 PTH 2.10 VHP 3.012 OpA 17,51

LNCH AZMTH LNCH TIME INJ LAX INJ LONG IHJ RT ASC INJ AZMTH lNJ TIN( PO CST TIM

90.00 19 10 25 -27.83 74.45 26.81 96.46 19 S] 24 2098.5

90.00 11 15 25 5.t5 180.86 22.58 62.12 12 26 4 3758.9

100.00 20 40 1 -28.93 53.02 28.62 97.89 21 20 11 1809.6

100.00 12 28 31 6.29 162.90 21.95 60.72 13 33 14 3323.1

110.00 22 8 40 -32.33 31.74 27.94 101.77 22 42 18 1538.5

110.00 13 16 21 9.25 149.25 20.15 56.94 14 22 28 3366,9

OLA

L-| TIME

2698.51

4358.88

2409.36

4123.06

2138.46

3966.93

OIFFERENTIAL CCRRECTIONS MIO-COURSEExECUTION ACCURACY

TO( -.6198 TRA 3.04011 TC3-3.9496 OAU 1.0720 $GT $481.R SGR t868.7 $63 3375.8

ROE .6304 RRA -.9087 RC3 1.2466 FAU .53911 RRT -.9263 RRF -.9474 RTF .9917

FOE-6.2229 FRA22.9880 FC-24.1062 8_P 18720 _ 5824.6 R23 .0157 R13 -.9940

80E 1.1667 BRA 3.1737 0C3 4.1416 FSP 11703 $61 3782.0 362 703.3 THA 161.31

RAP 165.74 ECC 1.3186

INJ 2 LAT INJ 2 LONG

-28.45 65.99

1.37 174.21

-27,53 44.49

2.34 156.34

-30.37 23.07

4.83 142.95

oR81T OETERMINATION ACCURACY

ST 1632.4 8R 1142.6 SS 3695.6

CRT -.8632 CRS .9256 CST -.9899

LSA 4169.9 MsA 489.0 66A 18.9

ELI 1932.0 EL2 487.3 AL F 146.44

LAUNCH DATE OCT 6 1964 PLIGHT TIME 542.00 ARRIVAL OATE SEP 13 1988

HELIOCENTRIC CONIC OlSTANCE 783.485 EARTH TO MARS

RL 149.54 LAL -.DO LOL 12.77 VL 32.526 GAL -7.28 AZL 88.99 HCA 246.84 SMA 185.09 (CC .22881 INC 1.0116 vl 29.796

RP 220.64 LAp -.93 LOP 259.41 VP 22.008 GAP -7.13 AZP 90.40 TAt. 519.08 TAp 205.73 RCA 142.74 APO 227.44 V2 24.883

RC 268.570 GL 7.40 GP 8.66 ZAL 145.07 zAP 79.83 ET$ 180.95 ZAE 113.34 ETE 174.61 ZAC 91.94 ETC 258.56 CLP 79.71

PLANI[TOCENTRIC CONIC

C3 19.542 VHL 4.4210LA 15.22 RAL 163.03 RAD 6567.8 VEL 11.871PTH 2.11 VHP 3.036 OPA 17.71 RAP 164.91 ECC 1.3218

LNCH AZ)ATH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

90.00 19 11 4 2702.57 -27.66 74.75 29.28 96.32 19 56 7 2102.6 -26.50 66.27

90.00 11 15 2 4359.21 5.16 160.69 25.00 62.12 12 27 41 3759.2 1.38 174.23

100.00 20 40 42 2413.50 -28.96 55.30 29.10 97.74 21 20 56 1813.5 -27.58 44.77

100.00 12 26 5 4123.51 6.31 162.92 22.37 60.72 13 36 48 3523.5 2.36 156.36

110.00 22 7 26 2142.14 -32.38 32.02 28.42 101.61 22 43 8 1542.1 -30.44 23.34

110.00 13 17 50 3967.64 9.27 148.29 20.36 56.95 14 23 58 3367.6 4.86 142.99

DIFFERENTIAL CORRECTIONS MID-COURI_ EXECUTICII ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.9049 TRA 3.2853 TC3-4.1576 8AU 1.1318 SGT 5861.0 SGR 1934.4 8G3 3312.8 ST 1T72.1SR 1133.6 _S 3G66.$

ROE .8312 RRA -.8876 RC3 1.2180 FAU .53089 RflT -.$24S RRF -.9447 RTF .9927 CRT -.8649 CR6 .9244 CST -.9909

FDE-8.1619 FRA22.8528 FC-23.5195 BSP 19928 SGB 6172.7 R23 .0353 R15 -.9946 LSA 4200.5 MSA 493.9 SSA 18.4

BOE 1.2287 BRA 3.4031 SC3 4.3323 FSP 11497 $6t 8132.4 362 704.6 ?HA 162.80 ELI 2046.0 EL2 493.6 ALP 149.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 6 1964

HELIOCENTRIC COiqIC

RL 149.54 LAL -.00

RP 220.56 LAP -.96

RC 270.009 GL 7.55

PLANETOCENTRIC CONIC

C3 19.738 VHL 4.443

LNCH AZNTN LNCH TIME

90.00 19 11 52

90.00 11 16 35

100.00 20 41 52

100.00 12 29 36

110.00 22 8 19

110.00 13 19 17

FLIGHT TIME 344.00 ARRIVAL DATE SEP 15 1965

LOL 12,77 VL 32.525 GAL

LOP 260.53 VP 22.054 GAP

GP 8.52 ZAL 145.28 ZAP

DISTANCE 787.497 EARTH TO MARS

-7.33 AZL 88.96 HCA 247.76 SMA 185.08 ECC .22924 INC 1.0367 Vl 29.796

-7.36 AZP 90.3g TAL 318.85 TAP 206.61 RCA 142.65 APO 227.51 V2 24.924

77.94 ETS 181.22 ZAE 111.25 ETE 175.10 ZAC 91.66 ETC 258.67 CLP 77.81

DLA 15.26 RAL 165.33 RAD 6567.8 VEL 11.879 PTH 2.11 VHP 3.063 DpA 17.90 RAP 164.10 ECC 1.3248

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOiNG

2706.41 -27.69 75.02 29.77 96.18 19 56 38 2106.4 -26.54 66.55

4360.11 5.18 180.93 23.45 62.12 12 29 15 3760.1 1.41 174.28

2417.24 -29.00 53.57 29.59 97.60 21 21 49 1817.2 -27.64 45.03

4124.51 6.34 162.98 22.81 60.73 13 38 20 3524.5 2.39 156.42

2145.67 -32.43 32.28 28.92 101.46 22 44 5 1543.7 -30.51 23.59

3968.84 9.32 149.56 21.00 56.96 14 25 26 3568.8 4.90 143.05

DIFFERENTIAL CC_RECTIONS

TOE -.9898 TRA 3.5304 TC3-4.3533 BAU 1.1912

ROE .8313 RRA -.8661 RE3 1.1870 FAU .52126

FDE-8.0799 FR422.2891 FC-22.8837 8SP 21143

BDE 1.2926 BRA 3.6351BC3 4.5142 FSP 11277

LA_NCN DATE OCT G 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 220.18 LAP -.99

RC 271.430 GL 7.69

PLANETOCENTRIC CONIC

C3 19.949 VHL 4.486

LNCH AZMTH LNCH TIME

90.00 19 12 47

90.00 11 18 3

100.00 20 42 29

100.00 12 31 3

110.00 22 9 19

110.00 13 20 42

DIFFERENTIAL CORRECTIONS

TOE-1.0781 TRA 3.7746 TC3-4.§437 BAU 1.2503

RDE ".8314 RRA -.8438 RC3 1.1547 FAU .51080

F08-7.9915 FRA21.8901 FC-22.1868 8SP 22341

8OE 1.3599 6RA 3.8677 BC3 4.6881 FSP 11035

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6235.3 SGR 1897.9 863 3243.3 ST 1909.9 SR 1127.4 SS 3636.5

RRT -.9222 RRF -.9417 RTF .9935 CRT -.8657 CRS .9227 CST -.9917

SGB 6517.8 R23 .0351 R13 -.9951 LSA 4230.1 MSA 498.8 SSA 18.0

SG1 6479.4 862 708.1 THA 164.13 EL1 2161.0 EL2 498.8 ALF 151.26

FLIGHT T|ME 346.00 ARRIVAL DATE 8EP 17 1965

DISTANCE 791.613 EARTH TO MARS

LOt. 12.77 VL 32.525 GAL -7.38 AZL 88.94 HCA 248.87 SMA 185.08 ECC .22971 INC 1.0616 Vl 29.796

LOP 261.64 VP 22.100 GAP -7.58 AZP 90.38 TAL 318.60 TAp 207.48 RCA 142.56 APO 227.39 V2 24.965

GP 8.39 ZAL 145.31 ZAP 76.10 (TS 181.50 ZAE 109.19 ETE 173.56 ZAC 91.39 ETC 258.79 CLP 75.94

OLA 15.29 RAL 183.63 RAD 6387.8 VEL 11.888 PTH 2.11VHP 3.093 DpA 18.07 RAp 163.33 ECC 1.3283

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.02 -27.71 73.Z9 30.28 96.06 19 57 57 2110.0 -26.39 66.80

4381.58 5.23 181.02 23.91 62.13 12 30 45 3761.6 1.46 174.36

2420.78 -29.03 53.83 30.11 97.47 21 22 49 1820.8 -27.69 45.29

4126.03 6.39 163.07 23.27 60.74 13 39 49 3326.1 2.44 156.30

2149.06 -32.47 32.34 29.44 101.32 22 45 8 1549.1 -30.57 23.83

3970.53 9.38 149.45 21.45 56.98 14 26 52 3370.5 4.97 143.14

HID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 6601.3 SGR 1860.1 9G3 3168.3 ST 2046.3 SR 1118.8 88 3602.4

RRT -.9195 RRF -.9385 RTF .9942 CRT -.8660 CRS .9211CST -.9923

SGB 6858.4 R23 .03§1 R13 -.9955 LSA 4261.9 MSA S03.3 SSA 17.5

SGt 6821.8 SG2 707.7 THA 165.31 EL1 2277.G EL2 302.7 ALF 153.26

LAUNCH OATS OCT 6 1964

HELIOCENTRIC COHIC

RL 149.54 LAL -.00

RP 218.81 LAP -1.02

RC 272.833 GL 7.62

pLANETOCENTRIC CONIC

C3 20.178 VHL 4.492

LNCH AZMTH LNCH TIME

90.00 19 13 51

90.00 11 lg 28

100.00 20 43 34

100.00 12 32 27

110.00 22 10 26

110.00 13 22 4

FLIGHT TIME 348.00 ARRIVAL DATE SEP 19 1965

DISTANCE 795.533 EARTH TO MARS

LOL 12.77 VL 52.525 GAL -7.44 AZL 88.91 HCA 249.99 SHA 185.08 ECC .23024 INC 1.0861 vl 29.796

LOP 262.76 VP 22.148 GAP -7.80 AZP 90.37 TAL 318.34 TAP 208.54 RCA 142.47 APO 227.69 V2 25.006

GP 8,25 ZAL 145.75 ZAP 74.28 ETS 181,77 ZAE 107.16 ETE 178.Q0 ZkC 91.12 ETC 258.90 CLP 74.11

DLA 15.31 RAL 163.94 RAO 6567.8 VEL 11.898 pTH 2.11 VHp 3.127 DPA 18.22 RAp 162.59 ECC 1.3321

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2713.41 -27.74 75.53 30.81 95.93 19 59 5 2113.4 -26.63 67.04

4363.62 5.30 181.13 24.38 62.14 12 32 12 3763.6 1.53 174.48

2424.12 -29.06 54.08 50.63 97.34 21 23 58 1824.1 -27.74 45.52

4128.14 6.46 163.18 23.74 60.75 13 41 15 3528.1 2.52 156.62

-32.52 32.78 29.98 101.18 22 46 18 1552.5 -30.63 24.07
.2132.51
3972.71 9.46 149.56 21.92 57.00 14 28 17 3372.7 5.05 143.25

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-1.1631 TRA 4.0181 TC3-4.7223 8AU 1.3093 SGT 6959.6 $GR 1821.3 SG3 3088.6 ST 2181.3 SR 1109.7 SS 3365.5

ROE .8314 RRA -.8206 RC3 1.1213 FAU .49952 RRT -.9162 RRF -.9351 RTF .9947 CRT -.8659 CRS .9194 CST -.9928

FOE-7.8929 FRA21.4649 FC-21.4319 8SP 23513 SG8 7193.9 R23 .0353 R13 -.9958 LSA 4294.7 MSA 307.4 SSA 17.1

BDE 1.4296 8RA 4.1010 BC3 4.8536 FSP 10773 861 7158.9 962 709.3 THA 166.38 EL1 2394.6 EL2 305.6 ALF 155.04

LAUNCH DATE OCT 6 t964 FLIGHT TIME 350.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC D%STANCE 799.557 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL 32.525 GAL -7.50 AZL 68.89 HCA 251.12 SMA 185.08 ECC .23081 INC 1.1104 vl 29.796

RP 219.44 LAP -1.05 LOP 265.89 VP 22.193 GAP -8.02 AZP 90.36 TAL 318.07 TAP 209.19 RCA 142.36 APO 227.80 V2 25.047

RC 274.220 GL 7.95 GP 8.11 ZAL 146.00 ZAP 72.50 ET8 182.03 ZAE 105.15 ETE 176.41 ZAC 90.86 ETC 259.01 CLP 72.32

PLANETOCENTRIC CONIC

C3 20.424 VHL 4.519 DLA 15.32 RAL 164.26 RAO 6567.8 VEL 11.908 pTH 2.12 VHP 3.163 DPA 18.35 RAP 161.89 ECC 1.3361

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ Z LONG

90.00 19 13 4 2716.56 -27.76 73.76 31.35 95.82 20 0 21 2116.6 -26.66 67.26

90.00 11 20 49 4366.25 5.38 181.28 24.68 62.16 12 33 35 3766.2 1.61 174.63

100.00 20 44 47 2427.25 -29.08 54.31 31.18 97.23 21 25 14 1827.3 -27.78 45.75

100.00 12 33 47 4130.76 6.55 163.33 24.24 60.77 13 42 38 3330.8 2.60 156.76

110.00 22 11 40 2155.41 -32.56 33.01 30.53 101.05 22 47 35 1555.4 -30.69 24.29

110.00 13 23 24 3975.39 9.56 149.71 22.41 57.02 14 29 39 3375.4 5.15 143.39

DIFFERENTIAL CCIIRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.2412 TRA 4.2737 T_3-4.8714 BAU 1.3624 9GT 7309.1 _ 1777.8 SG3 3002.0 ST 2309.5 SR 1096.0 SS 3309.9

ROE .8273 RRA -.$007 RC3 1.0798 FAU .483/_ RRT -.9t27 RRF -.9310 RTF .9950 CRT -.8639 CRS .9159 CST -.9934

FOE-7.70§7 FR421.0870 FC-20.3043 BSP 24950 SG8 7522.2 R23 .0347 R13 -.9960 LSA 4311.8 MSA 511.8 SSA 17.0

BDE 1.4917 8RA 4.3481 BC3 4.9896 FSP 10656 961 7488.8 862 708.9 THA 167.37 EL1 2505.3 EL2 508.8 ALF 156.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 6 1864

HELIOCENTRIC CONIC

RL 148.54 LAL -.DO

RP 219.07 LAp -1.08

RC 275.588 GL 8.07

PLANETOCENTRIC CONIC

CS 20.687 VHL 4.548

LNCH AZMTH LNCH TIME

90.00 19 18 24

90.00 11 22 6

100.00 20 46 8

100.00 12 35 5

110.00 22 12 59

110.00 13 24 41

FLIGHT TIME 352.00 ARRIVAL DATE SEP 23 1965

OI$TANCE 805.590 EARTH TO MARS

LOL 12.77 VL 32.526 GAL -7.56 AZL 88.87 HCA 252.24 SMA 185.09 ECC .23144 INC 1.1344 V! 29.796

LOP 265.01 VP 22.239 GAP -8.24 AZF 90.35 TAL 317.79 TAp 210.03 RCA 142.25 APO 227.92 V2 25.088

GP 7.96 ZAL 148.28 ZAP 70.75 ETS 162.27 ZA( 103.18 ETE 176.80 ZAC 90.61ETC 259.11CLP 70.56

DLA 15.32 RAL 164.59 RAD 6567.8 VEL 11.919 PTH 2.12 VHP 3.204 DPA 18.47 RAP 161.22 ECC 1.3405

L-I TIME INJ LAT INJ LObiG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2719.55 -27.76 75.97 31.92 95.72 20 1 43 2119.5 -26.70 87.47

4369.40 5.48 181.46 25.39 62.18 12 54 55 3769.4 1.71 174.80

2430.25 -29.11 54.52 31.75 97.11 21 26 57 1830.2 -27.82 45.96

4133.93 6.65 163.50 24.75 60.79 15 45 59 5535.9 2.71 156.94

2158.49 -32.60 33.24 31.10 100.92 22 48 57 1558.4 -30.75 24.51

3978.52 9.68 149.88 22.91 57.05 14 31 0 3578.5 5.27 143.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

TOE-1.$387 TRA 4.5043 TCS-5.0450 8AU 1.4253 SGT 7649.6 STIR 1741.4 gd;5 2917.5 ST 2445.0 SR 1090.1 $8 3484.2

ROE .8309 RRA -.7739 RC3 1.0518 FAU .47470 RRT -.9085 RRF -.9273 RTF .9954 CRT -.8646 CRS .9160 CST -.9935

FOE-7.6690 FRA20.5482 FC-19.8659 8SP 25819 S¢,B 7645.3 R23 .0360 R13 -,0965 LSA 4363.5 MSA 518.0 8SA 16.3

90E 1.5756 8RA 4.5703 BC3 5.1535 FSIP 10218 SGI 7812.8 SG2 712.5 THA _.22 ELI 2628.0 EL2 509.6 ALF 158.05

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00 LOL 12.77 VL

RP 218.70 LAp -1.11 LOP 266.1_ VP

FLIGHT TIME 354.00 ARRIVAL DATE SEP 25 1965

DISTANCE 607.623 EARTH TO MARS

32.526 GAL -7.63 AZL 88.84 HCA 253.38 SMA 165.10 ECC .23211 INC 1.1585 Vl 29.796

22.288 GAP -8.46 AZI= 90.33 TAL 317.49 TAp 210.86 RCA 142.14 APO 228.08 V2 25.126

7.82 ZAL 146.53 ZAP 69.04 ETS 182.51 ZAE 101.25 ETE 177.17 ZAC 90.57 (TC 259.20 CLP 68.84RC 276.940 GL 8.18 GP

FLAN(TOCENTRIC C(_ilC

C3 20.968 VHL 4.579 DLA

LNCH AZNTH LNCN TIN( L-I TIN( INJ LAT

90.00 19 17 52 2722.27 -27.80

90.00 11 23 19 4373.13 5.60

100.00 20 47 34 2435.01 -29.13

100.00 12 56 18 4137.63 8.78

110.00 22 14 26 2161.24 -32.63

110.00 13 25 56 3982.18 9,81

DIFFERENTIAL CORRECTIONS

TDE-1.4274 TRA 4.7468 TC3-5.1590 BAU 1.4823

ROE .8305 RRA -.7503 RC5 1.0184 FAU .48142

FOE-7.5448 FRA20.0648 FC-19.0509 BP 28945

BDE 1.6514 BRA 4.S058 BC5 5.2876 FSP 9924

15.50 RAL 164.92 RAO 8567.9 VEL 11.951PTH 2.12 VHp 3.247 DPA 18.58 RAp 180.60 ECC 1.3451

INJ LONG ZNJ RT ASC INJ AZIATH INJ TIME PO CST T1M INJ 2 LAT INJ 2 LONG

76.17 52.49 95.62 20 3 15 2122.3 -26.75 67.67

161.67 25.92 62.20 12 36 12 3775.1 1.83 175.01

54.73 32.33 97.01 Zl 26 7 1833.0 -27.88 46.16

163.71 25.28 60.82 13 45 16 3557.6 2.84 157.14

35.45 31.69 100.80 22 50 27 1561.2 -30.80 24.71

150.07 23.43 57.09 14 32 19 3382.2 5.41 143.75

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACy

NT ?180.4 SGR t70t.1 963 2827.5 ST 2573.4 SR 1079.8 88 3439.9

RflT -.9040 RRF -.9230 RTF .9957 CRT -.8635 CRS .9142 CST -.9938

$GIJ 8159.7 R23 .0386 R13 *.9965 LSA 4399.1MSA 518.3 SSA 16.0

84;$ 8128.4 SG2 713.9 THA 109.01 EL1 2743.6 EL2 510.8 ALF 159.34

LAUNCH DATE OCT G 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 218.34 LAp -1.14

tic 278.273 ;L 8.29

PLANETOCENTR|C CONIC

C3 21.269 VHL 4.612

LNCH AZMTH LNCH TIME

gO.Q0 19 19 29

gO.O0 11 24 28

100.00 20 49 10

100.00 12 37 29

110.00 22 15 59

110.00 13 27 9

FLIGHT TIME 556.00 ARRIVAL DATE SEP 27 1965

DISTANCE 811.660 EARTH TO MARS

LOt. 12.77 VL 32.527 GAL °7.70 AZL 88.82 HCA 254.51 8MA 185.11 ECC .23284 INC 1.1819 vl 29.796

LOP 267.26 VP 22.333 GAP -8.ST AZP 90.52 TAL 317.17 TAp 211.68 RCA 142.01APO 228.21 v2 25.168

GP 7.68 ZAL 146.82 ZAP 87.38 ET8 182.73 ZA( 99.35 ETE 177.51 ZAC 90.13 ETC 259.29 CLP 67.16

DLA 15.28 RAL 165.27 RAD 6567.9 VEL 11.944 PTH 2.13 VHP 3.295 DpA 18.64 RAp 160.02 ECC 1.3500

L-I TIME INJ LAT ZNJ LONG IHJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2724.81 -27.62 76.56 33.09 95.55 20 4 54 2124.6 -28.78 67.85

4377.43 5.73 181.91 26.47 62.22 12 57 26 5777.4 1.97 175.25

2435.61 -29.15 54.92 32.93 96.91 21 29 45 1655.6 -27.89 46.34

4141.87 6.92 163.95 25.83 60.85 15 46 31 3541.9 2.96 157.37

2163.96 -32.67 33,66 52.29 100.68 22 52 3 1564.0 -50.85 24.91

3986.28 9.96 150.29 25.98 57.13 14 53 35 3386.3 5.56 143.97

DIFFERENTIAL CORRECTION8

70E-1.5173 TRA 4.9863 TC3-5.5212 BAU 1.5365

ROE .8303 RRA -.7269 RC3 .9809 FAU .44778

FOE-7.4180 FRA19.S875 FC-18.2267 BSP 28020

BDE 1.7298 8RA 5.0410 0C3 5.4108 FSP 9618

MID-COUR9E EXECUTION ACCURACY

SGT 8301.5 96R t681.0 803 2735.8

RRT -.8992 RRF -.9185 RTF .9959

SGB 8466.1 R23 .0572 R13 -.9966

SG1 8455.8 $62 715.2 THA 169.73

oRBIT DETERMINATION ACCURACY

ST 2699.9 SR 1069.4 SS 3394.6

CRT -.8625 CR3 .9126 CST -.9940

LSA 4456.8 MSA 521.3 3SA 15.6

ELI 2856.6 EL2 511.5 ALF 160.49

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 356.00 ARRIVAL DATE SEP 29 1965

HELIOCEN7RIC C(_IIC

RL 149.54 LAL -.00

RP 217.96 LAp -1.17

RC 279.589 6L 8.39

PLAN(TOCENTRIC C(_IC

C3 21.589 VHL 4.646

LNCH AZMTH LNCM TIM(

90.00 19 21 13

90.00 11 25 34

100.00 20 50 52

100.00 12 38 36

110.00 22 17 38

110.00 13 28 19

DIFFERENTIAL CCNRECTION9

TOE-1.6079 TRA 5.2295 TC3-5.4415 9AU 1.5941

ROE .8301RRA -.7035 RC3 .9455 FAU .43878

FDE-T.2648 FRA19.0607 FC-17.3952 BSlP 29083

BDE 1.8095 BRA 5.2786 BC3 5.5230 FSP 9309

DISTANCE 815.700 EARTH TO MARS

LOL 12.77 VL 32.526 GAL -7.77 AZ1. 88.79 HCA 255.65 SMA 185.13 ECC .23362 INC 1.2053 vl 29.796

LOP 268.42 VP 22.379 GAP -8.88 AZP 90.30 TAL 316.84 TAp 212.49 RCA 141.88 APO 228.38 V2 25.208

GP 7.54 ZAL 147.1t ZAP 65.?5 ET8 182.94 ZA( 97.48 ETE 177.83 ZAC 89.90 ETC 259.37 CLP 65.52

DLA 15.24 RAL 165.82 RAD 6567.9 VEL 11.957 PTH 2.13 VHp 3.343 DpA 18.70 RAp 159.48 ECC 1.3553

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2727.15 -27.83 78.53 53.71 95.44 20 8 40 2127.2 -26.79 68.02

4382.29 5.89 182.18 27.04 62.25 12 38 36 3782.5 2.13 175.52

2438.03 -29.17 55.10 53.54 96.82 21 51 30 1838.0 -27.92 46.52

4146.65 7.08 164.21 26.39 60.88 13 47 42 3546.6 5.14 157.64

2168.56 -32.70 33.85 52.92 100.57 22 53 45 1566.6 -30.90 25.09

3990.88 10.13 t50.54 24.54 57.18 14 34 50 3590.9 5.74 144.21

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 8812.4 SGR 1621.2 SG3 2642.8 ST 2823.g SR 1056.9 98 3347.2

RRT -.8940 RRF -.9138 RTF .9961 CRT -.8609 CRS .9109 CST -.9941

SGB 8763.7 RZ3 .0379 R13 -.9967 LSA 4474.9 MSA 524.0 8SA 15.3

SGI 8734.5 SG2 716.3 THA 170.58 ELI 2972.2 ELI 511.8 ALF 161.54

115



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 6 1964 FLIGHT TIME 360.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 217.62 LAP -1.20

RC 260.867 GL 8.48

PLANETOCENXRIC CiViC

CS 21.930 VHL 4.683

LN£H AZNTH LNCH TIME

90.00 19 23 5

90.00 11 26 36

100.00 20 52 42

100.00 12 39 40

110.00 22 19 24

110.00 13 29 26

DIFFERENTIAL CORRECTIONS

706-1.6998 TRA 5.4712 TC3-5.5485 8AU 1.6485

ROE .8300 RRA -,6808 RC3 .9101 FAU .41944

FOE-7.1484 FRA18.5491 FC-16.5583 8SP 30120

BDE 1.8914 BRA 5.5134 BC3 5.6226 FSP 8999

DISTANCE 819.743 EARTH TO MARS

LOL 12.77 Vb 32.529 GAL -7.85 AZL 88.77 HCA 256.79 8MA 185.15 ECC .23445 INC 1.2266 vl 29.796

LOP 269.56 VP 22.426 GAP -9.0g AZF 90.28 T_L 516.50 TAp 213.29 RCA 141.74 APO 228.56 V2 25.246

GP 7.39 ZAL 147.42 ZAP 64.16 (TS 183.14 ZAE 95.66 ETE 178.14 ZAC 89.68 ETC 259.45 CLP 63.93

OLA 15.20 RAL 165.99 RAD 6567.9 VEL 11.971 PTH 2.13 VHp 3.595 DpA 18.74 RAP 158.99 ECC 1.3609

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZIdTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2729.30 -27,85 78.68 34.34 95,37 20 8 34 2129.3 -26.el 66.17

4387.71 8.08 182.49 27.63 62.29 12 39 43 3787.7 2.30 175.82

2440.29 -29.19 55.26 34.18 96.73 21 33 23 1840.3 -27.95 46.68

4151.96 7.25 164.51 26.96 60.92 13 48 52 3552.0 3.32 157.93

2169.05 -32.73 34.04 33.55 100.46 22 55 33 1569.0 -30.94 25.27

3995.96 10.32 150.62 25.12 57.23 14 36 3 3396.0 5.93 144.48

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$GT 8913.2 8GR 1381.9 $63 2548.3 ST 2943.9 8R 1048.3 SS 3298.8

RRT -.6884 RRF -.9085 RTF .9962 CRT -.8595 CRS .9093 CS7 -.9942

SGB 9052.3 R23 .0387 R13 -.9967 LSA 4514.7 MSA 526.3 SSA 15.0

$61 9024.0 8G2 717.2 THA 170.98 EL1 3084.7 EL2 511.6 ALF 162.50

LAUNCH DATE OCT 6 1964 FLIGHT TIME 362.00 ARRIVAL DATE OCT 3 1965

EARTH TO MARS

257.94 SNA 185.17 ECC .23533 INC 1.2517 Vl 29.796

316.15 TAp 214.08 RCA 141.60 APO 226.75 V2 25.287

93.87 ETE 178.43 ZAC 89.47 ETC 239.51 CLP 62.38

HELIOCENTRIC CCNIC DISTANC£ 823.789

RL 149.54 LAL -.OO LOL 12.77 VL 32.531 GAL -7.94 AZL 88.75 HCA

RP 217.27 LAp -1.22 LOP 270.71 VP 22.472 GAP -9.30 AZP 90.26 TAL

RC 282.167 GL 8.57 GP 7.25 ZAL 147.73 ZAP 62.62 ET8 163.33 ZAE

PLANI[TOCENTRIC CONIC

C3 22.293 VML 4.722 DLA 15.14 RAL 166.36 RAD 8367.9 VEL 11.986 pTH 2.14 VHP 3.450 DpA 18.76 RAP 156.54 ECC 1.3669

INCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME

90.00 19 23 5 2731.27 -27.86 78.82 34.99 95.30 20 10 36

90.00 11 27 34 4393.68 6.25 182.83 28.23 62.33 12 40 47

100.00 20 54 39 2442.39 -29.21 55.41 34.83 96.66 21 35 22

100.00 12 40 40 4137.79 7.45 164.83 27.58 60.97 13 49 58

110.00 22 21 16 2171.42 -32.76 34.22 34.21 100.36 22 57 27

110.00 13 30 33 4001.53 10.53 151.12 25.72 57.29 14 37 15

DIFFERENTIAL CORRECTIONS MID-COURSE (Y_CUTION ACCURACY

TDE-1.7918 TRA 5.7128 TCS-5.6438 BAU 1.7021 $GT R203.8 SGR 1543.4 SG3 2454.!

ROE .8300 RRA -.6581 RC3 .8752 FAU .40501 RRT -.8823 RRF -.9032 RTF .9963

FDE-7.O06? FRA18.0325 FC-15.7298 B8P 31131 SG8 9332.3 R23 .0394 R13 -.9968

BDE 1.R747 BRA 5.7506 BC3 5.7113 FSP 8686 861 R304,7 862 717.9 THA 171.53

PO CST TIM INJ 2 LAT INJ Z LONG

2131.3 -26.83 68.31

3793.7 2.50 176.16

1842.4 -27.96 46.85

3557.8 3.52 158.25

1571.4 -30.98 25.45

3401.5 6.14 144.77

ORBIT DETERMINATION ACCURACY

ST 3065.2 SR 1037.7 88 3248.4

CRT -.8579 CRS .9076 CST -.9945

LSA 4554.7 MSA 528.4 SSA 14.7

EL1 3195.4 EL2 511.4 ALF 165.$7

LAUNCH DATE OCT 6 1964 FLIGHT TIME 364.00 ARR|VAL DATE OCT 5 1965

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 216.91 LAP -1.25

RC 285.451 GL 8.66

PLANETOCENTRIC CONIC

C3 22.677 VHL 4.762

LNCH AZNTH INCH TIHE

90.00 19 27 12

90.00 11 28 28

100.00 20 56 44

100.00 12 41 37

110.00 22 23 14

110.00 13 31 37

DIFFERENTIAL C_RRECTION8

706-1.8655 TRA 5.9550 TC3-5.7269 BAU 1.7549

RDE .6302 RRA -.6361 RC3 .8409 FAU .39044

FDE-6.8630 FNA17.5181 FC-14.9035 BSP 32106

BOE 2.0602 BRA 3.9889 8C3 5.7883 FSP 8373

OISTANCE 827.837 EARTH TO MARS

LOL 12.77 VL 32.532 GAL -8.02 AZL 88.73 HCA 259.09 8MA 185.20 ECC .23627 INC 1.2747 Vl 29.796

LOP 271.86 VP 22.516 GAP -9.51 A ZP 90.24 TAL 315.78 TAp 214.86 RCA 141.44 Apo 228.96 V2 25.327

GP 7.11 ZAL 148.08 ZkF 61.11 ET$ 183.5! ZAE 92.12 ETE 178.70 ZAC 89.28 ETC 259.57 CLp 60.87

OLA 15.08 RAL 166.74 RAD 6567.9 VEL 12.002 PTH 2.14 VHp 3.508 DpA 18.77 RAp 156.14 ECC 1.3732

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ A Z14TH INJ TIME PO CST TEN INJ 2 LAT INJ Z-LONG

2733.05 -27.87 76.95 35.66 95.23 20 12 45 2133.1 -26.65 68.43

4400.21 6.46 183.19 28.85 62.37 12 41 48 3600.2 2.71 176.52

2444.34 -29.22 55.56 35,50 96.58 21 57 28 1844.3 -28.01 46.97

4164.16 7.66 165.19 28.20 61.02 13 51 1 3564.2 3.73 158.60

2173.69 -32.79 34.39 34.88 100.26 22 59 27 1573.7 -31.02 25.61

4007.57 10.75 151.44 26.33 57.35 14 38 24 3407.6 6.37 145.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9484.5 SGR ,1505.8 $G3 2360.0 ST 3182.5 SR 1027.1 SS 3197.1

RRT -.8763 RRF -.8976 RTF .9963 CRT -.8564 CRS .9061 CST -.9944

SGa 9603.3 R23 .0403 R13 -.9968 LSA 4596.1 MSA 529.9 SSA 14.5

861 9576.4 8G2 718.4 THA 172.03 EL1 3305.0 EL2 510.7 ALF 164.16

LAUNCH DATE OCT 6 |964 FLIGHT TIME 366.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC DISTANCE 831.888 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL 32.534 GAL -8.11 AZL 88.70 MCA 260.24 SkiA 183.23 ECC .23727 INC 1.2976 vl 29.796

RP 216.37 LAP -1.28 LOP 273.01 VP 22.364 GAP 29.72 AZP 90.22 TAL 313.39 TAp 215.63 RCA 141.28 AFO 229.18 V2 25.365

RC 284.679 GL 6.TS GP 6.98 ZAL 148.42 ZAP 59.65 ET8 183.68 ZAE 90.41 ETE 178.95 ZAC 89.09 ETC 259.63 CLp 39.40

PLANETOCEMTRIC CONIC

CS 23.086 VHL 4.808 OLA 15.00 RAL 167.13 RAD 6587.9 VEL 12.019 PTH 2.15 VHP 3.569 OPA 18.76 RAP 157.78 ECC 1.3799

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT |NJ 2 LONG

90.00 19 29 27 2734.67 -27.88 77.07 36.35 95.17 20 15 1 2134.7 -26.87 68.55

90.00 11 29 19 4407.28 6.68 183.59 29.30 62.42 12 42 46 3807.3 2.93 176.92

100.00 20 58 35 2446.13 -29.24 33.69 36.19 96.51 21 39 4l 1846.1 -28.03 47.09

100.00 12 42 31 4171.04 7.88 165.58 28.84 61.07 13 52 2 3571.0 3.96 156.96

110.00 22 25 16 2175.86 -32.81 34.53 35.58 100.17 23 1 33 1575.9 -31.06 25.77

110.00 13 32 38 4014.08 10.99 151.80 26.97 57.43 14 39 32 3414.1 6.61 145.43

DIFFERENTIAL C_RRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

706-1.9802 TRA 6.1982 TC3-3.7976 RAU 1.8066 9GT 9755.3 8GR 1489.2 863 2288.4 ST 3297'.5 SR 1016.6 88 3144.9

ROE .8306 RRA -.6147 RC3 .8072 FAU .37582 RRT -.8698 RRF -.8917 RTF .9964 CRT -.8548 CRS .9046 CST -.9944

FDE-6.7179 FRA17.DO08 FC-14.0937 BSP 33066 _ R883.3 R23 .0412 RI3 -.9968 LSA 4638.4 MSA 331.3 SSA 14.3

ODE 2.1474 BRA 6.2286 9C3 5.8536 FSP 8064 SGI 9839.1 8GZ 718.7 THA 172.50 EL1 3412.8 EL2 509.8 ALF 164.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT G 1g64

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 216.22 LAp -1.31

RC 265.910 ;L 8.80

PLANETOCEMTflIC CONIC

C3 23.519 VHL 4.850

LNCN AZMTH LNCH TIME

90.00 19 31 48

gO.DO 11 30 6

100.00 21 1 13

100.00 12 43 22

110.00 22 27 28

110.00 13 33 37

FLIGHT TIM( 368.00 ARRIVAL DATE OCT 9 1965

OISTANCE 835.938 EARTH TO MAWS

LOt. 12.77 VL 32.536 GAL -8.21 AZL 88.68 HCA 261.40 SMA 185.26 ECC .23833 INC 1.3204 vi 29.796

LOP 274.17 VP 22.610 GAP -g.92 AZP 90.20 TAL 314.99 TAp 216.39 RCA 141.11 APO 229.41 V2 25.404

GP 6.84 ZAL 148.77 ZAP 58.23 (18 103.84 ZAE 88.74 [T( 179.19 ZAC 88.91 [TC 259.67 CLP 57.98

OLA 14.91 RAL 167.52 RAO 6568.0 VEL 12.037 PTH 2.15 VHp 3.633 OPA 18.74 RAP 157.46 ECC 1.3871

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2738.13 -27.89 77.18 37.05 95.12 20 17 25 2136.1 -26.89 68.65

4414.89 6.92 184.03 30.16 62.47 12 43 41 3814.9 3.18 177.34

2447.79 -29.25 55.81 36.89 96.45 21 42 1 1847.8 -28.05 47.21

4178.45 8.13 165.99 29.50 61.13 13 53 1 3578.5 4.21 159.39

2177.94 -32.84 34.71 36.28 100.08 23 3 45 1577.9 -31.10 25.92

4021.07 1.1.24 152.18 27.63 57.50 14 40 38 3421.1 6.88 145.80

O[FFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY

T08-2.0756 TRA 8.4430 7C3-5.8557 8AU 1.8572 SGT10016.2 _ 1433.7 863 2173.6

RDE .8311RRA -.5940 RC3 .7741FAU .38117 RRT -.8631RRF -.8856 RTF .9964

FDE-6.S685 FRA16.4903 FC-13.2951 8SP 34013 S6810118.3 R23 .0421 R13 -.9968

BDE 2.2358 8RA 6.4703 8C3 S.9066 FSP 7761 S6110092.7 S6Z 718.7 THA 172.92

LAUNCH OATE OCT 6 1964 FLIGHT TIME 370.00

HELIOCENTRIC CONIC D|STANCE 839.990

RL 149.54 LAL -.00 LOL 12.77 VL 32.538 GAL -8.31 AZL 88.68 HCA 262.56 SMA 185.30 (CC .23945

RP 215.86 LAp -1.33 LOP 275.33 VP 22.656 GAP -10.13 AZP 90.17 TAL 314.57 TAp 217.14 RCA 140.93

RC 287.127 GL 8.87 GP 6.71ZAL 149.14 ZAP 56.85 ETS 183.99 zAE 87.11 £T( 179.42 ZAC 98.74

PLANETOCENTRIC CONIC

C3 23.977 VHL 4.897 DLA 14.82 RAL 167.92 RAO 6568.0 VlEL 12.056 PTH 2.15 VHP 3.700 DpA 18.69

LNCH AZI4TH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 34 17 2737.43 -IT.90 77.27 37.77 95.08 ZO 19 55 2137.4

90.00 11 30 49 4423.04 7.17 184.49 30.83 62.58 12 44 32 8823,0

100.00 21 3 37 2449.32 -29.26 55.92 37.61 96.39 21 44 27 1849.3

100.00 12 44 10 4166.37 8.39 168.43 30.18 61.20 13 53 57 8586.4

110.00 22 29 43 2179,93 -32.86 34.86 57.01 99.99 23 6 3 1579.9

110.00 13 34 34 4028.53 11.52 152.58 28.30 57.59 14 41 42 3428.5

DIFFERENTIAL CORRECTIONS MID-COUR_M[ EXECUTION ACCURACY

TOE-2.1718 TRA 6.6897 TC3-5.9016 BAU 1.9067 _M_T10267.S _ 1399.4 SG3 2062.4

WOE .8318 RRA -.5741RC3 .7420 FAU .34664 RRT -.R560 RRF -.8794 RTF .9964

F08-6.4178 FRA15.9839 FC-12.5160 BSP 34935 $6810382.5 R28 .0430 R13 -.9968

BDE 2.3256 8RA 6.7142 9C3 5.9483 FS4P 7461 $6110387.5 SG2 718.5 THA 173.31

ORBIT DETERMINATION ACCURACY

ST 3409.9 SR 1006.1 SS 3091.1

CRT -.8531 CRS .9031 C8T -.9945

LSA 4680.9 MSA 532.4 SSA 14.1

EL1 8518.6 EL2 508.7 ALF 165.56

ARRIVAL OAT( OCT 11 1968

EARTH TO MARS

INC 1.3432 vl 29.796

APO 229.86 V2 25.442

ETC 259.71 CLP 56.59

RAP 157.19 ECC 1.3946

INJ 2 LAT INJ 2 LONG

-26.90 68.75

3.44 177.80

-28.07 47.32

4.48 159.83

-31.13 26.06

7.16 146.20

ORBIT DETERMINATION ACCURACY

87 3519.7 SR 995.6 88 3036.4

CRT -.8514 CRS .9017 CST -.9945

LSA 4723.8 MSA 533.2 SSA 13.9

EL1 3622.4 EL2 507.4 ALF 166.18

LAUNCH DATE OCT S 1964 FLIGHT TIN( 372.00

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 215.54 LAp -1.36

RC 288.329 ;L 6.93

PLANETOCENTRIC CONIC

C3 24.463 VHL 4.946

LNCH AZMTH LNCH TIM(

90.00 19 36 53

90.00 11 31 30

100.00 21 6 8

100.00 12 44 55

110.00 22 32 4

110.00 13 35 28

12.77 VL 32.540 GAL

ARRIVAL DATE OCT 13 1865

LOL

LOP 276.50 VII _2.701 GAIt -10.33 AZP 90.15 TAL 314.14 TAp 217.87 RCA 140.74

6P 6.57 ZAL 149.52 ZAP 55.51 ET8 184.14 ZAE 85.52 ETE 17g.63 ZAC 88.56

DISTANCE 844.042 EARTH TO MARS

-8.41 AZL 88.63 HCA 263.75 SMA 185.33 ECC .24062 1NC 1.3859 Vl 29.798

Apo 229.93 V2 25.480

ETC 259.74 CLP 55.25

DLA 14.71 RAL 168.33 RAO 6566.0 VEL 12.076 PTH 2.16 VHp 5.769 OPA 18.64 RAp 156.97 ECC 1.4026

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2738.58 -27.90 77.35 38.51 95.03 20 22 31 2136.6 -26.91 68.83

4431.72 7.45 184.98 51.53 62.60 12 45 21 3831.7 3.72 178.28

2450.73 -29.27 56.03 38.35 96.34 21 46 59 1850.7 -28.09 47.42

4194.80 8.66 166.91 50.88 61.28 13 54 50 3594.8 4.76 160.29

2181.84 -32.88 35.01 37.75 99.91 23 8 26 1581.8 -31.17 26.20

4036.45 11.80 153.01 28.99 57.68 14 42 45 3436.5 7.46 146.62

DIFFERENTIAL CORRECTIONS

70E-2.270S "iRA 6.9389 TC3-5.9379 8AU 1.9558

RDE .8329 RRA -.5348 RC3 .7110 FAU .33234

FOE-6.2693 FRAtS.4811 FC-11.7616 8SP 35820

BOE 2.4185 BRA 6.9591 6C3 5.9803 FSP 716Z

HIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT10509.4 SSR 1366.4 863 1992.6 ST 3627.9 SR 985.5 $s 2981.6

RRT -.8488 RRF -.8730 RTF .9963 CRT -.8499 CRS .9005 CST -.9948

86810597.8 R23 .0440 R13 -.9967 LSA 4768.4 MSA 533.5 SSA 13.8

86110573.5 SG2 718.0 THA 173.67 EL1 3725.2 EL2 505.8 ALF 166.75

LAUt4CH DATE OCT 6 1964 FLIGHT TIME 374.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC C_NIC

RL 149.54 LAL -.00

RP 215.21 LAp -1.38

RC 289.516 GL 8.98

PLAN(TOCENTRXC CONIC

C3 24.977 VHL 4.998

LNCH AZMTH LNCH TIME

90.00 19 39 35

90.00 11 32 7

100.00 21 8 46

100.00 12 45 87

110.00 22 S4 31

110.00 13 38 21

DISTANCE 848.095 EARTH TO MARS

LC4. 12.77 VL 32.543 GAL -8.52 AZL 88.61 HCA 264.90 SNA 185.37 ECC .24166 INC 1.3888 vl 29.796

LOP 277.67 VP 22.747 GAP -10.54 AZP 90.12 TAL. 313.70 TAp 218.59 RCA 140.54 APO 230.21 V2 25.517

GP 6.45 ZAL 149.90 ZAP 54.21 ET5 184.27 Z/q[ 83.96 ETE 179.63 ZAC 88.43 ETC 259.76 CLP 53.95

OLA 14.60 RAL 168.75 BAD 6568.0 VI[L 12.098 PTH 2.17 VHP 3.842 DPA 18.57

L-I TIME INJ LAT INJ LONG |NJ RT ASC XNJ AZMTH INJ TIME PC) CST TIM

2739.60 -27.91 77.43 39.27 95.00 20 25 15 2139.6

4440.92 7.73 185.50 32.23 62.68 12 46 7 3840.9

2452.01 -29.26 36.12 39.11 96.29 21 49 38 1852.0

4203.74 8.95 167.41 31.59 61.36 13 55 41 3603.7

2183.68 -32.91 35.t4 58.51 99.83 23 10 55 1583.7

4044.84 12.11 t53.47 29.71 57.79 14 43 46 3444.6

DIFFERENTIAL CORRECTIONS

TDE-2.3702 TRA 7.1874 TC3-5.9619 BAU 2.0037

ROE .8342 RRA -.5364 RC3 .9009 FAU .31612

FOE-8.1187 FRA14.9671 FC-11.0265 BSP 36696

ROE 2.5127 9RA 7.2074 8C3 6.0006 FSP 6873

MID-COURSE EXECUTION ACCURACY

SGT10742.2 SGR 1534.7 SG3 1904.6

RRT -.8414 RRF -.6664 RTF .9963

Sr,,810624.Rft_3 .0450 R13 -.9966

SG110801.O SG2 717.3 THA 174.00

RAP 156.79 ECC 1.4111

INJ 2 LAT INJ 2 LONG

-26.92 68.90

4.01 178.80

-28.10 47.52

5.06 160.79

-31.20 26.34

7.77 147.07

ORBIT DETERMINATION ACCURACY

9T 3733.7 8R 975.4 SS 2925.6

CRT -.6483 CRS .8992 CST -.9944

LSk e 4813._ MSA 553.6 SSA 13.6

EL1 3825.9 EL2 504.1 ALF 167.28
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JPL TM 33-100 EARTH--MARS TRAJEC'TORIES (VOL. 1, 1964)

LAUNCH DATE OCT 6 lg64 FLIGHT TILE[ 376.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CONIC DISTANCE 652.148 EARTH TO MARS

RL 149.54 LAL -.DO LOt. 12.77 VL 32.545 GAL -6.63 AZL 88.59 MCA 266.07 SMA 185.42 ECC .24317 IMC 1.4112 vl 29.796

RP 214.88 LAP -1.41 LOP 278.84 VP 22.792 GAp -10.74 AZP 90.10 TAL 313.24 TAp 219.30 RCA 140.33 APO 230.50 V2 25.554

RC 290.691 GL g.03 GP 6.32 ZAL 150.30 ZAp 52.95 ETS 184.40 ZAE 82.44 ETE 180.03 ZAC 88.29 ETC 259.78 CLP 52.68

PLANETOCENTRIC CONIC

C3 25.521 VHL 5.052 OLA 14.47 RAL 169.17 RAD 6§68.0 VEL 12.120 pTH 2.17 VHP 3.917 OPA 18.49 RAp 156.65 ECC 1.4200

LMCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ Z LAT INJ 2 LONG

90.00 19 42 24 2740.30 -27.81 77.49 40.04 94.97 20 28 5 2140.5 -26.93 68.96

90.00 11 32 40 4450.65 8.04 186.06 32.98 62.76 12 46 51 3850.7 4.32 179.35

100.00 21 11 29 2453.20 -29.29 56.21 39.89 96.25 21 52 22 1853.Z -28.12 47.60

100.00 12 46 16 4213.16 9.26 167.94 32.33 61.45 13 56 29 3613.2 5.38 161.31

110.00 22 37 3 2185.46 -32.93 35.28 39.29 99.75 23 13 29 1585.5 -31.23 26.47

110.00 I3 37 11 4033.69 12.43 153.96 30.44 57.90 14 44 45 3453.7 8.10 |47.54

DIFFERENTIAL CC]RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10E-2.4716 TRA 7.4404 TC3-5.9758 BAU 2.0509 86710968.5 8GR 1304.4 863 1818.5 ST 3837.5 SR 965.5 8S 2869.2

RDE .8388 RRA -.5188 RC3 .8517 FAU .30418 RRT -.8339 RRF -.8597 RTF .9962 CRT -.8468 CRS .898| CST -.9944

F06-5.9693 FRA14.A995 FC-10.3188 BSP 37346 $G611045.8 R23 .0461 R13 -.9985 LSA 4858.7 MSA 533.4 8SA 13.5

8OE 2.6091 BRA 7.4585 BC3 6.0112 FSP 6588 S6111020.6 862 716.4 THA 174.31 EL1 3925.2 EL2 502.2 ALF 187.77

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 378.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC DISTANCE 856.200 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL $2.§48 GAL -8.75 AZL 88.57 HCA 267.24 SMA 185.46 [CC .24454 INC 1.4839 vl 29.796

RP 214.56 LAP -1.43 LOP 280.02 VP 22.836 GAP -10,95 AZP 90.07 TAL 312.76 TAp 220.00 RCA 140.11 APO 230.81 v2 25.590

RC 291.851 GL 9.07 GP 6.20 ZAL 150.70 ZAp 51.72 ETS 184.52 ZAE 80.96 ETE 180.21 ZAC 88.16 ETC 25g.78 CLP 51.46

PLANI[TOCENTRIC CONIC

CS 26.096 VHL 5.108 OLA 14.34 RAL 169.60 RAD 6568.1VEL 12.144 PTH 2.18 VHP 3.994 OpA 18.39 RAp 156.56 ECC 1.4296

LMCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 45 19 2741.Z8 -27.92 77.55 40.83 94.94 20 31 1 2141.3 -26.94 69.02

90.00 11 33 11 4460.89 8.36 186.64 38.73 62.85 12 47 32 $860.9 4.65 179.92

100.00 21 14 19 2454.28 -29.S0 56.29 40.68 96.20 21 55 13 1854.3 -28.13 47.66

100.00 12 46 52 4223.12 9.58 168.50 33.08 61.55 13 57 15 3625.1 5.71 161.86

110.00 2Z $9 41 2187.18 -32.95 35.41 40.09 99.68 23 16 8 1587.2 -31.26 26.69

110.00 13 39 0 4062.99 12.77 154.47 31.19 58.02 14 45 43 $463.0 8.46 148.03

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.5753 TRA 7.1954 TC3--S.9798 BAU 2.0975 SGT11181.9 6GR 1275.5 SG3 1734.5 87 3939.6 SR 956.0 8S 2812.8

ROE .8879 RRA -.5019 RC3 .6239 FAU .29055 RRT -.9263 RRF -.8530 RTF .9961 CRT -.8454 CR8 .8972 CST -.9944

FDE-3.8ZZl FRA14.0190 FC$-6.6890 BDP 39564 66411254.3 R23 .0472 R13 -.9964 LSA 4906.3 MSA 532.9 SSA 13.4

BDE 2.7083 9RA 7.7117 BC3 9.0122 FSP 6307 S6111231.5 SG2 715.3 THA 174.59 EL1 4023.0 EL2 500.0 ALF 168.22

LAUNCH OATE OCT 6 1964 FLIGHT TIME 380.00 ARRIVAL DATE OCT Zl 1965

HELIOCENTRIC CONIC b]STANCE 860.250

RL 149,54 LAL -.00 LOL 12.77 VL 32.551GAL 18.88 AZL 88.54 HCA

RP 214.24 LAP -1.46 LOP 281.20 VP 22.880 GAp -11,15 AZF 90.04 TAL

RC 292.998 GL 9.10 GP 6.08 ZAL lS1.12 ZAp 50.54 ET$ 184.63 ZAE

PLANETOCENTRIC CONIC

C3 26.704 VHL 5.168 DLA 14.19 RAL 170.04 RAO 6568.1VEL 12.189 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH ]NJ TIME

90.00 19 48 21 2741.96 -27.92 77.60 41.64 94.91 20 34 3

go.oo 11 33 68 4471.64 8.6g 187.25 34.51 62.94 12 48 10

tOO.D0 21 27 14 2455.28 -29.31 56.38 41.49 96.17 21 58 9

tOO.OO 12 47 26 4239.34 9.92 169.0g 33.85 61.66 13 57 59

110.00 22 42 23 2186.84 -32.96 35.54 40.90 99.61 23 18 52

110.00 13 38 46 4072.75 13.12 155.01 31.96 58.13 14 46 39

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE-2.6816 TRA 7.9537 TC3-§.g75s 8AU 2.1439 80711389.6 $GR 1248.0 $63 1652.8

ROE .6402 RRA -.4860 RC3 .5970 FAU .27725 RRT -.8186 RRF -.8464 RTF .ggsO

FOE-S.GT§7 FRA13.5473 FC3-8.9884 9SP 39166 968114§7.8 R23 .0483 R13 -.9963

BOE 2.6102 BRA 7.9688 BC3 6.0032 FSP 6034 S611143§.5 SG2 713.9 THA 174.85

EARTH TO MARS

268.42 SMA 185.51 ECC .24§98 INC 1.4566 vl 29.796

312.27 TAp 220.69 RCA 169.88 APO 231.14 V2 26.626

79.31 ETE 160.38 ZAC 88.04 ETC 269.78 CLP 50.27

2.18 VHp 4.075 DpA 18.28 RAp 156.§0 ECC 1.4593

PO C$T TIM INJ 2 LAT INJ Z LONG

2142.0 -26.95 69.07

3871.6 4.gg 180.52

1855.3 -28.14 47.76

3633.5 6.06 162.44

1588.8 -31.29 26.71

3472.7 0.81 148.55

ORBIT DETERMINATION ACCURACY

ST 4040.0 SR 946.6 SS 2766.9

CRT -.6442 CRS .8964 CST -.9943

LSA 4952.7 MSA 332.0 SSA 13.S

EL1 4119.4 EL2 497.6 ALF 168.64

LAUNCH DATE OCT 6 1g64 FLIGHT TIM( 382.00 ARRIVAL DATE oCT 23 1963

HELIOCENTRIC CCI_IC DISTANCE 864.298 EARTH TO MARS

RL 149.54 LAL -.00 LOL 12.77 VL 32.554 GAL -9.01 AZL 99.52 HCA 269.61 SMA 185.§6 ECC .24749 INC 1.4793 Vt 29.796

RP 213.93 LAP -1.48 LOP 282.38 VP 22.924 GAP -11,36 AZP 90.01 TAL 311.76 TAp 221.36 RCA 139.63 APO 231.48 v2 26.662

RC 294.131 GL 9.13 GP 3.96 ZAL 151.55 ZAp 49.39 ST8 184.74 ZA[ 78.09 ETE 180.54 ZAC 87.93 ETC 259.78 CLP 49.12

PLAN(TOC£NTRIC CONIC

C3 27.347 VHL S.229 OLA 14.04 RAL 170.48 RAD 6569.1VEL 12.195 PTH 2.19 VHp 4.158 OpA 18.16 RAp 156.48 ECC 1.4601

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT ZNJ LONG INJ RT ASC INJ AZIATH INJ TIME PO C3T TIM INJ 2 LAT IHJ 2 LONG

90.00 19 31 28 2742.53 -27.93 77.64 42.47 94.89 20 37 11 2142.5 -28.95 69.11

90.00 11 34 3 4482.90 9.04 187.90 35.30 63.05 12 48 46 3682.9 5.35 181.16

100.00 21 20 lS 2456.20 -29.$1 56.43 42.32 96.13 22 1 11 1866.2 -28.16 47.82

100.00 12 47 57 4244.45 10.27 169.71 34.63 61.77 13 38 41 3644,5 6.42 163.04

110.00 22 45 11 2190.46 -32.98 35.66 41.73 99.54 23 21 41 1590.5 -31.32 26.83

110.00 13 39 30 4082.95 18.48 155.57 32.79 58.29 14 47 33 3483.0 9.19 149.10

DIFFERENTIAL C._RECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.7894 TRA 8.2160 TC3-S.9607 BAU 2.1893 SGT11569.0 SSR 1221.8 363 1573.4 ST 4138.1 SR 937.4 ss 2698.5

ROE .8429 RRA -.4709 RC3 .5713 FAU .26422 RRT -.9110 RRF -,9397 RTF .9959 CRT -.6430 CRS .8957 CST -.9942

FDE-S.5300 FRA13.0846 FC3-9.3642 BSP 59937 ST,611653.2 fl23 .0495 R13 -.9962 LSA 5000.3 MSA 531.0 SSA 13.2

80E 2.9140 BRA 6.2295 BC3 5.9880 FSP 5766 $6111631.4 SG2 712.3 THA 175.09 EL1 4214.0 EL2 495.2 ALF 169.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I, 1964)

LAUNCH DATE OCT 6 1984

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 213.62 LAP -1.50

RC 295.251 GL 9.16

PLANETOCENTRIC CONIC

C3 28.026 VHL 5.294

LNCH AZMTH LNCH TIME

90.00 19 54 41

90.00 11 34 24

100.00 21 23 22

100.00 12 48 25

110.00 22 48 S

110.00 18 40 13

FLIGHT TIME 384.00 ARRIVAL DATE OCT 25 1965

DISTANCE 888.544

LOL 12.77 VL 32.557 GAL -9.14 AZL 88.50 HCA 270.79 SMA

LOP 283.57 VP 22.968 GAP o11.56 AZP 89.98 TAL 311.23 TAp

GP 5.65 ZAL 151.98 ZAP 48.27 ETS 184.84 ZAE 76.71 ET(

EARTH TO MARS

185.61ECC .24908 INC 1.5021 vl 29.796

222.03 RCA 139.58 APO 231.84 V2 25.697

180.69 2AC 87.83 ETC 259.76 CLP 48.01

DLA 13.88 RAL 170.93 RAD 6566.1 VEL 12.223 PTH 2.20 VHp 4.244 DpA 18.03 RAp 156.51 ECC 1.4613

L-I TIME IHJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2743.01 -27.93 77.66 45.31 94.87 20 40 24 2143.0 -26.96 69.14

4494.65 9.40 188.57 36.11 63.17 12 49 19 3894.6 5.73 181.82

2457.04 -29.32 56.49 45.16 96.10 22 4 19 1857.0 -28.17 47.88

4255.86 10.64 170.36 35.46 61.90 13 59 21 3655.9 6.80 163.68

2192.05 -33.00 35.78 42.57 99.47 23 24 35 1592.1 -31.34 26.95

4093.61 13.86 156.16 35.57 58.44 14 48 27 3493.6 9.59 149.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE-2.9005 TRA 8.4812 TC3-5.9382 BAU 2.2345 SG711780.6 SGR 1196.9 663 1496.3 ST 4235.0 SR 928.4 SS 2641.2

ROE .8460 RRA -.4567 RC3 .5467 FAU .25155 RRT -.8035 RRF -.8331RTF .9958 CRT -.8420 CRS .8953 CST -.9941

FOE-5.3872 FRAlZ.6298 FC3-7.7700 BSP 40678 96811841.2 R23 .0508 R13 -.9960 LSA 5049.0 MSA 529.5 SSA 13.2

8DE 3.0214 BRA 8.4935 6C3 5.9634 FSP 5504 56111819.9 SG2 710.4 THA 175.32 EL1 4307.5 EL2 492.4 ALF 169.40

LAUNCH DATE OCT 6 1964 FLIGHT TIME 386.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC D]$TANCE 872.386 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL 32.560 GAL -9.28 AZL 88.47 i._A 271.98 SMA 185.66 ECC .25074 INC 1.5250 Vl 29.796

RP 213.31 LAp -1.52 LOP 284.76 VP 23.011 GAP -11.77 AZP 89.95 TAL 310.69 TAp 222.67 RCA 139.11 Apo 232.21 V2 25.731

RC 296.356 GL 9.18 GP 5.74 ZAL 152.42 ZAP 47.19 ET$ 184.94 ZAE 75.36 ETE 180.84 ZAC 87.74 ETC 259.75 CLP 46.92

PLAN(TOCENTRIC CONIC

C8 28.747 VHL 5.362 DLA 13.71RAL 171.38 RAD 8568.2 VEL 12.252 PTH 2.20 VHP 4.332 DpA 17.89 RAp 156.57 ECC 1.4731

LNCH AZMTM LNCH TIME L-I TII4_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 19 58 0 2743.42 -27.93 77.71 44.18 94.86 20 43 43 2143.4 -26.96 69.17

90.00 11 34 43 4508.88 9.76 189.27 36.95 63.29 12 49 50 3906.9 6.11 182.51

100.00 21 26 33 2457.82 -29.33 56.55 44.02 96.07 22 7 31 1857.8 -28.18 47.93

100.00 12 48 51 4267.72 15.02 171.04 36.29 62.04 13 59 58 5667.7 7.19 164.34

110.00 22 51 0 2193.61 -33.02 35.90 43.44 99.4_ 25 27 53 1593.6 -51.37 27.06

110.00 13 40 64 4104.70 14.26 156.78 34.40 58.60 14 49 18 3504.7 10.00 150.27

DIFFERENTIAL CCItRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-S.0140 TRA 8.7510 TCS-5.9081 BAU 2.2795 SG711965.2 SGR 1173.4 SG5 1421.8 ST 4530.0 SR 919.7 SS 2588.6

flOE .8495 ERA -.4455 RC3 .5255 FAU .23925 RRT -.7958 RRF -.8266 RTF .9956 CRT -.8411 CRS .8949 CST -.9941

FDE-5.2459 FRA12.1841 FC3-7.2053 BSR 41400 $G_12022.6 R23 .0521 R13 -.9958 LSA 5098.1MSA 527.9 SSA 13.1

BIDE 3.1314 9RA 8.7622 9C3 5.9512 FSP 5250 S6112001.7 SG2 708.4 THA 175.52 EL1 4399.5 EL2 489.6 ALF 169.74

LAUNCH OATE OCT 6 1964 FLIGHT TIME 368.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC 01 STANCE 876.425 EARTH TO MARS

RL 149.54 LAL -.00 LOt. 12.77 VL 32.563 GAL -9.43 AZL 86.45 HCA 275.17 SMA 185.72 ECC .25248 INC 1.5479 vt 29.796

RP 213.01 LAp -1.55 LOP 265.95 VF 23.054 GAp -11.98 AZP 89.91 TAL 310.14 TAp 223.31 RCA 138.83 APO 232.61 v2 25.765

RC 297.448 GL 9.19 GP 5.63 ZAL 152.88 ZAP 46.15 (T8 185.05 ZAE 74.05 ETE 180.98 ZAC 87.66 ETC 259.72 CLP 45.88

PLANETOCENTRIC CONIC

C3 29.507 _ 5.432 DLA 13.53 RAL 171.84 RAG 6568.2 VEL 12.283 PTH 2.21VHp 4.424 OpA 17.73 RAp 156.67 ECC 1.4856

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 1 24 2743.77 -27.93 77.73 45.05 94.85 20 47 8 2143.8 -26.97 69.20

90.00 11 34 59 4519.60 10.16 190.01 57.80 68.45 12 50 19 5919.6 6.52 188.25

100.00 21 29 50 2458.55 -29.33 56.60 44.90 96.04 22 10 49 1858.6 -28.18 47.98

100.00 12 49 14 4280.05 11.41 171.74 37.15 62.18 14 0 34 3680.1 7.60 165.03

110.00 22 54 1 2195.14 -33.03 56.01 44.32 99.35 23 50 36 1595.1 -31.39 27.17

110.00 13 41 32 4116.22 14.67 157,42 55.26 58.77 14 50 9 3516.2 10.42 150.89

OIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

70E-3.1304 TRA 9.0255 TC5-5.8702 BAU 2.5241 SGT12142.9 $GR 1151.1SG5 1549.4

RDE .8534 RRA -.4309 RC3 .5009 FAU .22731 RRT -.7884 RRF -.8204 RTF .9954

FDE-5.10S8 FRAIl.7476 FC3-6.6695 BSP 42101 SG612197.3 R23 .0555 R15 -.9957

BOE S.2446 BRA 9.0558 BC3 5.8916 FSP 5002 S6112176.9 $62 706.1 THA 175.71

LAUNCH DATE OCT 6 1964 FLIGHT TIME 590.00

HELIOCENTRIC COLIC DISTANCE 880.458

RL 149.54 LAL -.00 LOL 12.77 VL 32.567 GAL -9.58 AZL 88.43 HCA 274.37 SMA

RP 212.72 LAP -1.57 LOP 287.15 VP 23.096 GAP -12.19 AZP 89.88 TAL 309.56 TAp

tiC 298.526 GL 9.20 GP 5.52 ZAL 153.34 ZAP 45.13 ETS 165.11Z_E 72.76 (TE

PLANETOCENTRIC CONIC

C3 SO.311VHL 5.506 OLA 13.34 RAL 172.$1RA0 6568.2 VEL 12.316 PTH 2.22 VHP

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 20 4 53 2744.05 -27.95

90.00 11 55 13 4532.80 10.56

100.00 21 33 12 2459.24 -29.34

100.00 12 49 35 4292.85 11.82

110.00 22 57 7 2196.66 -33.05

110.00 13 42 9 4128.18 15.09

OIFFERENTIAL C_RRECTION9

TOE-3.2498 TRA 9.3048 TC3-5.8252 8AU 2.3686

ROE .8578 RRA -.4194 RC3 .4795 FAU .21572

F0(-4._9677 FRA11.3202 FC3-6.1812 BSP 42774

8DE 3.3611 BRA 9.3143 BC3 5.8450 FSP 4761

ORBIT DETERMINATION ACCURACy

ST 4425.5 SR 911.2 SS 2525.6

CRT -.8404 CRS .8946 CST -.9939

LSA 5147.8 MSA 526.0 SSA 13.0

ELI 4490.1 EL2 486.5 ALF 170.06

ARRIVAL DATE OCT 31 1965

EARTH TO MARS

185.78 ECC .25450 INC 1.5710 vl 29.796

225.93 RCA 138.53 Apo 253.02 V2 25.798

181.11 ZAC 87.59 ETC 259.69 CLP 44.86

4.518 DPA 17.57 RAp 156.81 ECC 1.4988

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.75 45.95 94.84 20 50 37 2144.1 -26.97 69.22

190.77 58.67 63.57 12 50 45 3932.8 6.93 183.97

38.65 45.80 96.02 22 14 11 1859.2 -28.19 48.03

172.48 58.02 62.34 14 1 8 5692.8 8.02 165.74

36.13 45.22 99.26 23 53 44 1596.7 -51.42 27.28

156.09 36.13 58.96 14 50 58 3528.2 10.86 151.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12313.6 SGR 1129.9 SG3 1279.6 ST 4515.4 SR 902.9 SS 2467.5

RRT -.7612 RRF -.8143 RTF .9952 CRT -.8398 CR9 .8947 CST -.9938

66812365.5 RZ3 .0549 RI3 -.9954 LSA 5197.9 MSA 523.8 SSA 12.9

$6112345,3 662 703.6 THA 175.89 ELI 4579.4 (L2 483.3 ALF 170.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 8 1964

HELIOCENTR | C C(_i IC

RL 149.54 LAL -.DO

RP 212.43 LAP -1.59

RC 299.59Z GL 9.21

PLANETOCENTRI C CONIC

C3 31.182 VHL 5.582

LNCH AZMTH LNCH TIME

90.00 20 8 27

90.00 11 35 24

100.00 21 36 39

100.00 12 49 54

110.00 23 0 17

110.00 13 42 45

FLIGHT T|ld_ 392.00 ARR[VAL DATE NOV 2 1965

OISTAMCE 884.486 EARTH TO MARS

LOL 12.77 VL 32.570 GAL -9.73 AZL 88.41 HCA 275.57 SldA 185.84 ECC .25621 INC 1.5942 Vl 29.796

LOP 288.35 VP 23.137 GAP -12.40 AZP 89.85 TAL 308.97 TAp 224.54 RCA 138.22 APO 233.45 V2 25.831

GP S.4Z ZAL 153.81 ZAP 44.15 ETS 185.19 zA[ 71.50 ETE 181.23 ZAC 87.52 ETC 259.85 CLP 43.88

DLA 13.15 RAL 172.78 RAD 6566.2 VEL 12.350 PTH 2.23 VHp 4.615 DPA 17.39 RAP 156.98 ECC 1.5128

L-| TIME INJ LAT |NJ LONG |HJ RT ASC INJ AZIATH INJ TIME 1=0 C$T TIM [NJ 2 LAT INJ 2 LONG

2744.29 -27.94 77.77 46.86 94.83 20 54 12 2144.3 -26.97 69.23

4548.48 10.96 191.56 39.57 63.73 12 51 10 3946.5 7.36 184.75

2459.69 -29.34 56.70 46.71 95.99 22 17 38 1859.9 -28.20 48.08

4306.09 12.24 173.24 38.92 62.5I 14 I 40 3706.1 8.48 168.49

2198.18 -33.07 36.24 46.13 99.20 23 36 55 1596.2 -31.45 27.40

4140.57 15.52 _58.79 37.03 59.15 14 51 45 3540.6 11.32 152.21

DIFFERENTIAL CCRRECTIONS

708-S.3736 TRA 9.5885 TC3-5.7749 BAU 2.4134

ROE .8626 RRA -.4087 RC3 .4593 FAU .20457

FOE-4.8350 FRAIO.9001 FC3-3.8832 BSP 43408

BDE 3.4821 BRA 9.5972 8C3 5.7931 FSP 4525

LAUNCH DATE O£T 6 1964

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 212.13 LAp -1.61

RC 300.645 GL 9.21

PLAM(TOCENTRIC CONIC

C3 32.062 VHL 5.662

LOt. 12.77 VL

LOP 269.55 VP

GP

DLA

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMIMAT|ON ACCURACY

$GT12477.9 8GR II10.1 8G3 1212.2 ST 4606.5 SR 894.8 8S 2409.6

RflT -.7743 RRF -.8066 RTF .9950 CRT -.8395 CRS .8950 CST -.9937

8G812527.2 R23 .0585 R13 -.9952 LSA 5249.3 MSA 521.3 SSA 12.9

_k;112507.5 882 700.9 THA 176.05 EL1 4668.0 EL2 479.9 ALF 170.64

FL|GHT TIME 394.00

O|8TANCE 888.507

32.574 GAL -9.90 AZL 88.38 HCA 276.77 SMA 185.90 ECC .25821

23.178 GAP -12.61 AZP 89.81 TAL 308.36 TAP 225.13 RCA 137.90

5.33 ZAL 154.28 ZAP 43.20 ETS 185.27 ZAE 70.28 ETE 181.35 ZAC 87.47

12.95 RAL 173.25 RAO 6588,3 VEL 12.387 PTH 2.24 VHP 4.715 OPA 17.21

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ L.QNG ZNJ RT ASC ZNJ AZMTH IHJ TIME

90.00 20 12 7 2744.48 -27.94 77.78 47.79 94.82 20 57 51

90.00 11 35 32 4560.58 11.40 192.38 40.48 63.90 12 51 33

100.00 21 40 10 2460.51 -29.34 56.74 47.64 95.97 22 21 10

100.00 12 50 10 4319.79 12.86 174.03 39.83 62.70 14 2 10

110.00 23 3 31 2199.69 -33.08 36.36 47.06 99.13 23 40 11

110.00 13 45 18 4153.37 15.97 1§9.52 37.95 59.37 14 52 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-3.5012 TRA 9.8777 TC3-5.7188 BAU 2.4385 SGT12638.3 $GR 1091.3 863 1147.3

ROE .8879 RRA -.3988 RC3 .4400 FAU .19379 RRT -.7676 RRF -.8032 RTF .9947

FDE-4.7003 FRAlO.4881 FC3-5.2328 BSP 44007 SG812683.3 R23 .0582 R13 -.9950

BOE 3.6072 8RA 9.8858 8C3 5.7357 FSP 4295 3G1t2664.1 362 697,9 THA 176.20

ARRIVAL DATE NOV 4 1965

EARTH TO MARS

INC 1.6176 vl 29.796

APO 233.90 V2 25.863

ETC 259.61 CLP 42.93

RAP 157.18 ECC 1.5277

PC) CST TIN lHJ 2 LAT INJ 2 LONG

2144.5 -26.98 69.25

3960.6 7.80 185.55

1860.5 -28.21 48,12

3719.8 8.91 167.26

1599.7 -31.47 27.51

3553.4 11.78 152.91

ORBIT DETERMINATION ACCURACY

3T 4698.3 8R 887.0 SS 2351.6

CRT -.8393 CRS .8954 CST -.9955

LSA 5301.2 MSA 518.5 SSA 12.8

ELI 4755.6 EL2 476.3 ALF 170.90

LAUNCH DATE OCT 6 1964 FLIGHT TIME 596.00
ARRIVAL DATE NOV 6 1965

DISTANCE 892.521 EARTH

LOb 12.77 VL 32.578 GAL -10.07 AZL 88.36 HCA 277.96 SMA 185.98 ECC ,26029 INC

LOP 290.76 VP 23.219 GAP -12.83 AZP 89.77 TAL 307.73 TAp 225.71 RCA 137.56 APO

GP 5.23 ZAL 154.77 ZAP 42.28 ET8 185.34 ZAE 69.08 ETE 181.47 ZAC 87.43 ETC

TO MARS

1.6412 vl 29.796

234.37 V2 25.895

259.56 CLP 42.01

HELICK_ENTRIC CONIC

RL 149.54 LAL -.00

RP 211.87 LAP -1.63

RC 301.687 GL 9.20

PLANETOCENTRIC CONIC

C3 33.014 VNL 5.746 OLA 12.73 RAL 173.73 RAD 6568.3 VEL 12.425 PTH 2.25 VHP 4.818 DPA 17.01 RAp 157.42 ECC 1.5455

LNCH AZMTH LNCH TIME b-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT |NJ 2 LONG

90.OO 20 15 50 2744.65 -27.94 77.79 48.74 94.82 21 1 35 2144.6 -26.98 69.26

90.00 11 35 39 4575.16 11.84 193.23 41.42 64.09 12 51 54 3975.2 8.26 106.58

1DO.DO 21 43 45 2461.11 -29.35 56.79 48.59 95.94 22 24 47 1861.1 -28.22 48.17

100.00 12 50 25 4333.93 13.10 174.85 40.77 62.89 14 2 39 3733.9 9.37 168.05

110.00 23 6 49 2201.21 -33.10 36.47 48.01 99.07 23 43 30 1601.2 -31.50 27.62

110.00 13 43 51 4166.59 16.42 160.27 38.89 59.59 14 53 17 3566.6 12.28 153.63

DIFFERENTIAL CORRECTIONS MID-COURSE ExECU7|ON ACCURACY ORBIT DETERMINATION ACCURACY

70E-3.6324 TRAlO.tT27 TC3-5.6569 BAU 2.5037 56T12788.2 SGR 1073.6 SO3 1084.6 ST 4784.6 SR 879.4 SS 2293.4

ROE .8736 RRA -.3899 RC3 .4217 FAU .18335 RRT -.7613 RRF -.7982 RTF .9945 CRT -.8393 CRS .8961CST -.9934

FOE-4.5694 FRA10.0848 FC3-4.8081BSP 44576 Sr_12833.1 R23 .0600 R13 -.9947 LSA 5353.5 MSA 515.6 SSA 12.7

BOE 3.7360 8RA10.1802 8C3 5.6726 FSP 4071 3Gl12814.3 962 694.7 THA 176.33 EL1 4641.8 ELI 472.5 ALF 171.15

LAUNCH DATE 0C7 6 1964 FLIGHT TIM( 398.00

HELIOCENTRIC CONIC DISTANCE 896.527

RL 149.54 LAb -.00 LOL 12.77 VL 32,581 GAL -10.25 AZL 88.34 HCA 279.19 SMA 188.05 ECC .26248

RP 211.60 LAP -1.64 LOP 291197 V1P 25.259 GAP -I3.05 AZP 89.73 TAL 507.09 TAp 226.28 RCA 137.20

RC 302.717 GL 9.19 r_P 5.14 ZAL 155.28 ZAP 41.58 ET8 185.41 ZAE 67.91 (TE 181.58 ZAC 87.59

PLAN(TOCENTRIC CONIC

C3 34.021 VHL 5.833 DLA 12.52 RAL 174.22 RAO 6588.5 VEL 12.468 PTH 2.25 VHP 4.924 DPA 16.81

LNCM AZMTH LNCM TIM( L-I TIME INJ LAT INJ LONG

90.00 20 19 38 2744.79 -27.94 77.8t

90.00 11 35 43 4590.18 12.28 194.11

100.00 21 47 25 2481.70 -29.35 56.83

100.00 12 50 37 4348.50 13.56 175.89

110.00 23 10 11 2202.74 -33.12 36.59

110.00 13 44 21 4180.22 16.89 161.05

DIFFERENTIAL C_RRECTIONS

T08-3.7692 TRAlO.4731 TC3-5.5930 8AU 2.5505

ROE .6798 flRA -.3819 RC3 .4043 FAU .17339

FOE-4.4413 FRA 9.8883 FC3-4.4122 B8P 45091

BOE 3.8706 BRA10.4801 BC3 5.6078 FSP 3852

INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM

49.71 94.81 21 5 25 2144.8

42.38 64.28 12 52 13 3990.2

49.56 95.92 22 28 27 1861.7

41.73 63.10 14 3 6 3748.5

48.98 99.00 23 48 54 1602.7

39.88 59.83 14 54 1 3580.2

MID-COURSE EXECUTION ACCURACY

SGT12935.7 SGR 1057.0 SO3 1024.3

RRT -.7554 RRF -.7936 flTF .9942

SGI12978.6 fl23 .0618 R13 -.9944

SG112960.4 SO2 691.3 THA 176.46

ARRIVAL DATE NOV 8 1965

EARTH TO MARS

INC 1.6649 vl 29.796

APO 234.86 V2 25.926

ETC 259.51 CLP 41.12

RAP 157.69 ECC 1.5599

INJ 2 LAT INJ 2 LONG

-26.98 89.27

8.72 187.24

-28.22 48.21

9.64 168.88

-31.52 27.73

12.76 154.38

OR61T DETERMINAT|ON ACCURACY

ST 4872.6 SR 872.0 SS 2235.3

CRT -.8395 CRS .8969 CST -.9932

LSA 5407.1 MSA 512.3 SSA 12.6

ELI 4g27.8 EL2 468.5 ALl= 171.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LAUNCH DATE OCT 7 1964

HELIOCENTRIC CONIC

RL 149.$0 LAL -.DO

RP 239.58 LAp .68

RC 171.174 GL -16.54

PLANETOCENTRIC CONIC

C3 31.077 VHL 5.575

LNCH AZNTN LNCN TIME

90.00 21 39 8

90.00 7 48 27

100.00 22 56 43

109.00 9 8 33

110.00 0 0 18

110.00 10 25 28

FL|GHT TIME 240.00 ARRIVAL DATE JUN 4 1965

DISTANCE 588.705

LOL 13.76 VL 33.122 GAL -8.65 AZL 92.78 HCA 194.10 SMA

LOP 207.84 VP 20.724 GAP 9.61 AZP 87.31 TAL 318.51 TAp

;p 15.15 ZAL 143.37 ZAP 150.76 ETS 149.76 ZAE 159.14 (TE

EARTH TO MARS

195.62 ECC .27743 INC 2.7776 Vl 2g.805

152.60 RCA 141.35 APO 249.89 V2 22.928

46.75 ZAC 108.03 ETC 255.79 CLp 154.69

DLA -7.81 RAL 156.06 RAO 6568.2 VEL 12.347 PTH 2.23 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

2078.16 -16.04 33.02 23.05 113.65 22 13 46

5211.22 26.27 254.04 27.67 79.03 9 10 18

1827.88 -17.22 14.07 22.50 114.81 23 27 11

4936.73 27.54 213.56 27.38 77.90 10 30 50

1641.09 -20.37 358.24 20.65 118.06 0 27 39

4696.29 30.95 194.35 26.42 74.72 11 43 39

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE 1.8601 TRA-4.1257 TC3 1.1816 BAU .5609 8GT 4860.2 SGR 1735.3 863 813.2

ROE .8862 flRA-1.2403 RC3 .7046 FAU .15557 RRT .9674 RRF -.9936 RTF -.9615

F0(-3.6784 FRA 6.8821 FC3-4.3339 8SP 17745 SGB 5160.7 R23 -.2235 R13 -.9681

BD[ 2.0394 8RA 4.3081 6CS !.3501 FSP 2550 SG1 5144.0 SG2 415.5 THA 19.18

6.021 DpA 13.96 RAp 189.32 ECC 1.5115

PO CST TIM INJ 2 LAT INJ 2 LONG

1478.2 -12.71 25.93

4611.2 24.49 225.62

1227.9 -18.74 7.01

4336.7 25.60 205.30

1041.1 -16.46 351.30

4096.3 28.55 185.98

ORBIT DETERMINATION ACCURACY

ST 2303.3 SR 942.5 SS 2259.5

CRT .9857 CRS .9956 CST .9970

LSA 3356.9 NSA 171.5 SSA 18.5

ELI 2484.3 EL2 147.4 ALF 22.05

LAUNCH OATE OCT 7 1964 FLIGHT TIN( 242.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC DISTANCE 592.210 EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 33.092 GAL -8.35 AZL 92.50 HCA 193.04 SMA 195.05 ECC .27464 INC 2.4968 Vl 29.805

MP 239.26 LAP .65 LOP 208.79 VP 20.711 GAP 9.16 AZP 87.59 TAL 318.69 TAP 153.73 RCA 141.48 APO 248.62 v2 22.959

RC 173.485 GL -15.10 GAP 14.56 ZAL 143.69 ZAP 150.43 ITS 151.41 ZAE 159.89 ETE 46.94 ZAC 102.51 ETC 255.80 CLP 154.00

PLAM(TOCENTRIC CONIC

C3 29.937 VNL 3.4710LA -6.39 RAL 136.37 RAO 6568.2 VEL 12.301PTH 2.22 VHP 5.878 DPA 13.32 RAP 189.29 ECC 1.4927

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT |NJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 29 22 2114.08 -17.01 35.22 22.93 112.98 22 4 36 1314.1 -13.75 28.06

90.00 7 53 41 5156.54 25.51 230.22 26.68 77.26 9 21 37 4556.5 23.50 222.13

100.00 22 47 40 1861.47 o16.17 16.11 22.42 114.15 23 18 42 1261.8 -14.76 6.98

100.00 9 20 3 4884.38 28.74 209.88 26.36 76.12 10 4t 28 4284.4 24.57 201.75

110.00 23 48 38 1669.36 -21.27 359.96 20.83 117.41 24 16 48 1069.6 -17.43 $52.93

110.00 10 33 13 484R.06 30.06 190.97 28.31 72.90 11 52 44 4049.1 27.42 182.77

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE 1.8185 TRA-4.0883 TC3 1.2018 BAU .3585 8ST 4869.7 Srdi 1893.6 863 857.3 ST 2297.9 SR 919.7 SS 2287,9

ROE .8017 RRA-I.1838 RC3 .7092 FAU .16189 RRT .N6? RRF -.9927 RTF -.9626 CRT .9849 CRS .9942 CST .9977

FDE-3.7153 FflA 7.1691 FC3-4.6813 BSP 17720 SGB 5155.6 R23 -.2165 RI3 -.9689 LSA 3366.4 MSA 165.2 SSA 20.7

BOE 1.9874 BRA 4.2857 BE3 1.3953 FSP 2691 SGI 5139.3 SG2 410.6 THA 18.71 ELI 2470.6 EL2 148.0 ALF 21.60

LAUNCH DATE OCT 7 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 236.95 LAP .62

RC 1?5.790 GL -13.80

PLANETOCENTRIC CONIC

C3 28.920 VHL 5.378

LNCH AZMTH LNCH TIME

go.o0 21 20 33

90.00 8 6 37

100.00 22 39 30

100.00 9 30 21

110.O0 28 42 15

110.00 10 44 6

DIFFERENTIAL CORRECTIONS

TOE 1.7769 TRA-4.0082

ROE .7729 RRA-l.1392

FDE-3.TG09 FRA 7.4631

80E 1.9377 BflA 4.1670

DISTANCE 398.735

LOt. 13.76 VL 33.063 GAL -8.44 AZL 92.25 HCA 195.9g SMA

LOP 209.74 VP 20,701 GAP 8.7| AZP 87.84 TAL 318.87 TAp

&p 14.03 ZAL 144.12 ZAP 150.06 (T3 152.93 ZAE 160.62 ETE

EARTH TO MARS

194.51 ECC .27195 INC 2.2482 Vl 29.805

|54.86 RCA 1A1.61 Apo 247.40 V2 22.991

47.38 ZAC 102.06 ETC 255.82 CLP 153.28

LAUNCH DATE OCT 7 1964

OLA -3.09 RAL 156.63 RAD 6368.2 VEL 12.259 PTH 2.21VHp 3.740 DPA 12.76 RAp 189.28 ECC 1.4759

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2146.31 -17.86 37.20 22.86 112.35 21 56 20 1546.3 -14.67 29.98

3108.99 24.72 228.80 25.80 73.73 9 31 44 4507.0 22.51 218.83

1891.65 -19.00 17.97 22.35 113.52 23 11 2 1291.6 -15.66 10.77

4636.89 28.92 206.59 25.45 74.57 10 50 56 4236.9 23.55 198.59

1695.20 -22.07 1.52 20.81 116.79 24 10 30 1095.2 -18.29 354.42

4606.11 29.16 187.95 24.33 71.31 12 0 52 4006.1 26.33 179.91

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 1.2453 BAU .5531 SGT _874.4 SGR 1659.2 863 902.5 ST 2289.1SR 901.2 SS 2316.5

RCS .7143 FAU .16820 RRT .9659 RRF -.9917 RTF -.9636 CRT .9840 CRS .9927 CST .9982

FC3-3.0358 9SP 17751 SG8 5149.| R23 -.2097 R13 -.9695 LSA 3375.2 MSA 161.1 SSA 22.8

BC3 1.4356 FSP 2846 SG1 5132.9 SG2 407.8 THA 18.32 EL1 2455.6 ELI 149.6 ALF 21.26

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 238.68 LAp .59

RC 178.086 GL -12.61

PLAM(TO¢ENTRIC CONIC

CS 28.003 VHL 5.Z92

LNCH AZllATH LNCH TIM(

90.00 21 12 51

90.00 8 16 30

100.00 22 32 2

100.00 9 39 40

110.00 23 38 6

110.00 10 52 6

FLIGHT TIME 246.00 ARRIVAL OATE JUN lO 1965

EARTH TO MARS

193.99 ECC .26936 INC 2.0260 vl 29.805

155.99 RCA 141.73 APO 246.24 V2 23.024

48.08 ZAC 101.67 ETC 255.83 CLP 152.54

DISTANCE 599.277

LOt. 13.76 VL 33.033 GAL -8.35 AZL 92.03 HCA 196.94 SNA

LOP 210.69 VP 20.692 GAP 8.27 AZP 88.06 TAL 319.05 TAp

GP 13.60 ZAL 144.29 ZAP 149.59 ITS 154.33 ZAE 161.33 ETE

OLA -3.90 RAL 156.66 RAO 6368.1 VI[L 12.222 PTH 2.20 VHP 3.608 DPA 12.27

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2175.51 -18.80 39.02 22.79 111.74 21 48 47 1575.5

5061.70 23.92 223.72 25.01 74.36 9 40 52 4461.7

1919.00 -19.74 19.67 22.29 t12.92 23 4 1 1319.0

4793.45 25.10 203.62 24.63 73.21 10 59 33 4193.4

1718.47 -22.77 2.98 20.90 116.21 24 4 44 1118.5

4566.74 28.27 183.23 23.43 69.93 12 8 13 3966.7

OIFFERENTIAL CORRECTIONS

TDE 1.7388 TRA-3.9475 TC3 1.2899 BAU .5533

ROE .7494 RRA-I.09G4 RC3 .T214 FAU .17488

FOE-S.8142 FRA 7.7598 FC3-3.4059 9_P 17728

BOE 1.8933 BRA 4.0175 9C3 1.4779 FSP 3002

RAP 189.26 ECC 1.4609

INJ 2 LAT INJ 2 LONG

-15.49 31.73

21.55 215.86

-16.46 12.40

22.56 195.74

-19,07 355.78

25.27 177.33

ORBIT DETERMINATION ACCURACY

ST 2279.9 SR 887.0 SS 234?.2

CRT .9831 CRS .9910 CST .9986

LSA 3386.5 MSA 158.4 9SA 24.7

ELI 2441.7 EL2 151.5 ALF 21.02

MID-COURSE EXECUTION ACCURACY

SGT 4874.| SGR 1831.7 SG3 949.3

RRT ,9G82 NRF -_9t)0_ RTF -.9647

SGB 5140.4 R23 -.2026 R13 -.9702

8G1 $124.$ 8G2 406.0 THA 18.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 7 lg84

HELIOCENTRIC C(_4|C

RL 149.50 LAL -.00

RP 238.31 LAP .56

RC 180.373 GL -11.32

PLANETOCENTflIC CONIC

C3 27.169 VHL 5.222

LNCH AZNTH LNCH TIME

go.00 21 5 7

90.00 8 25 30

100.00 22 25 9

100.00 9 48 9

110.00 23 30 24

110.00 10 59 23

PLIGHT TIME 248.00 ARRIVAL DATE JUN 12 1965

DISTANCE 602.839 EARTH TO MARS

LOt. 13.76 VL 33.009 GAL -8.25 AZL 91.83 HCA 197.89 8MA 193.49 ECC .26686 INC 1.8260 vl 29.805

LOP 211.64 VP 20.687 GAP 7.84 AZP 88.26 TAL 319.23 TAP 157.12 RCA 141.86 APO 245.13 V2 23.056

GP 13.20 ZAL 144.40 ZAP 149.07 ET8 155.63 Z/dE 162.03 ETE 49.04 ZAC 101.32 ETC 285.84 CLP 151.77

DLA -2.80 RAL 157.06 MAD 6568.1 VEL 12.188 pTH 2.19 VHP 5.480 OpA 11.84 RAP 189.25 ECC 1.4471

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2202.17 -19,27 40,70 22,72 111.16 21 41 49 1602,2 -16,22 33.35

3019.99 23.13 220.92 24.29 73.19 g 49 10 4420.0 20.61 213.16

1943.99 -20.39 21.23 22.24 112.34 22 57 33 1344.0 -17.18 13.91

4753,41 24,29 200.92 23.90 72,02 11 7 22 4153,4 21,60 193,16

1739,74 -23,41 4,28 20,79 115,65 23 59 24 1139,7 -19,76 357.04

4530.42 27.40 182.76 22.66 68.71 12 14 54 3930.4 24.25 175.00

DIFFERENTIAL C_RRECTION8

TOE 1.7158 TRA-3.8715 TC3 1.3517 BAU .5584

ROE .7320 RRA-I.O809 RC3 .7326 FAD .18225

FOE-3.8848 FRA 8.0496 FC3-5.8075 BSP 17368

ODE 1.8854 BRA 4.0143 BC3 1.5375 FSP 3138

LAUNCH DATE OCT 7 1964

HELIOCENTRIC C_M|C

RL 149.50 LAL -.00

RP 237,98 LAP .53

RC 182.651 GL -10.51

PLAN(TOCENTRIC CONIC

(3 28.40JD VHL 5.139

LNCH AZI4TH LNCH TIM(

90.00 20 58 15

90,00 8 33 48

100.00 22 18 48

100.00 9 55 56

110.00 23 25 8

110.00 11 6 5

DIFFERENTIAL CCRRECT|(_i3

TOE 1.6724 TRA-3.8152 TC3 1.3789 8AU .5528

ROE .7152 RflA-l.0311 RC3 .7409 FAu .1891t

FOE-3.9438 FRA 8.3852 FC3-6.1998 BSP 17494

8DE 1.6189 9RA 3.9521 BC3 1.5659 FSP 3316

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4866.0 3GR 1610.6 363 997.8 ST 2278.8 3R 877.9 SS 2383.1

RRT .9654 RRF -.9894 RTF -.9664 CRT .9829 CRS .9893 CST .9991

SG8 5127,5 R23 -,1920 R13 -,9716 LSA 3408.6 NSA 153.6 SSA 26.6

361 5111.8 SG2 400.2 THA 17.83 EL1 2437.3 ELI 151.1ALF 20.82

FLIGHT TIM( 250.00 ARRIVAL DATE JUN 14 1965

DISTANCE 606,416 EARTH TO MARS

LOL 13,76 VL 32,983 GAL -8,16 AZL 91,6.5 HCA 198,84 SMA 193,02 ECC ,26449 INC 1,6454 Vt 29.605

LOP 212.60 VP 20.683 GAP 7.40 AZP 88.44 TAL 319.40 TAp 158.24 RCA 141.97 APO 244.07 V2 23.089

GP 12,65 ZAL 144,47 ZAp 148,48 (TS 156,84 Z/dE 162,71 ETE 50,27 ZAC 101,01 ETC 255.84 CLP 150.97

OLA -1.79 RAt. 157.24 RAD 6568.1VEL 12.157 PTH

L-I TIME INJ LAT

2226,69 -19,86

4981.36 22.35

1966,98 -20,98

4719,31 23,48

1759.32 -23.98

4499.74 26.54

2,18VHP 5,357 DPA 11.45 RAP 189.24 ECC 1.4346

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

42.25 22.65 110.61 21 35 22 1626.7 -16.88 34.84

218.36 23.64 72.14 9 56 47 4381.4 19.70 210.69

22,69 22,19 111,80 22 51 33 1367.0 -17,84 15.30

198.46 23.23 70.96 11 14 32 4116.3 20.67 190.79

5.52 20.78 115.13 23 54 26 1159.3 -20.39 358.21

180.52 21.95 67.62 12 21 2 3896.7 23.27 172.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4858,0 8_ 1593.3 SG3 t047.6 ST 2260.3 SR 869.2 SS 2414.4

RRT ,9640 RRF -,9882 RTF -,9668 CRT ,9816 CRS ,9874 CST .9993

S_ 5112,6 R23 -,1870 fl13 -.9718 LSA 3415.9 MSA 156,1 SSA 28.0

SG1 5096,6 962 403,8 THA 17.66 EL1 2416.6 EL2 155.2 ALF 20,77

LAUNCH DATE OCT ? 1964 FLIGHT TIME 252.00 ARR[VAL DATE JUN 16 1965

HELIOCENTRIC CON|C OISTANCE 610.009 EARTH TO MARS

RL 149.50 LAL -.00 LOt. 13.76 VL _2.959 GAL -8.07 AZL 91.48 HCA 199.80 3MA 192.57 ECC .26219 INC 1.4610 vl 29.805

RP 287.65 LAP .50 LOP 213,56 VP 20.682 GAP 6.98 kZP 88,61 TAL 319.57 TAp 159.37 RCA 142,08 kPO 243,06 V2 23.123

RC 184.919 GL -9.§8 GP 12.53 ZAL 144.50 ZAP |47.84 ET3 157.96 ZAE 163.39 EYE 51.79 ZAC 100.73 ETC 255.85 CLP 150.14

PLANETOCENTRIC CONIC

C3 25.708 VHL 5.070 DLA -.84 RAL 157.39 RAO 6568.0 VEL 12.128 pTH 2.17 VHp 5.238 OPA 11.11 RAP 189.22 ECC 1.4231

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |HJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 51 51 2249.40 -20.40 43.70 22.59 110,08 21 29 20 1649,4 -17,48 36.24

90.00 8 41 24 4945.37 21.58 216.01 23.05 71.20 10 3 49 4345.4 16.81 206.42

100.00 22 12 48 1988,26 -21.51 24,05 22,14 111.27 22 45 56 1388,3 -18.43 16.61

100.00 10 3 8 4681,74 22.70 196,19 22,62 70.01 11 21 9 4081.7 19.77 188.62

110.00 23 20 9 1777.44 -24.50 6.67 20.77 114.62 23 49 47 1177.4 -20.97 359.30

110.00 11 12 16 4465.32 25.71 178.45 21.31 66.66 12 26 41 3865.3 22.33 170.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6329 TRA-3.7545 TC3 1.4095 BAU .5490 SGT 4842.7 364R 1580.9 SG3 1099.3 ST 2242.1 8R 863.5 SS 2448.0

ROE .7018 RRA-l.0050 RC3 .7513 FAU .19639 RRT .9628 RRF -.9870 RTF -.9673 CRT .9804 CRS .9855 CST .9995

FOE-4.0107 FRA 6.6865 FC3-6.6134 DSP 17531 SG8 5094.3 R23 -.1813 R13 -.9722 LSA 3426.2 MSA 159.1 SSA 29.1

8DE 1.7773 6RA 3.8867 8C3 1.5973 FSP 3495 SG1 5078.0 362 407.1 THA 17.57 EL1 2397.3 EL2 159.0 ALF 20.76

LAUNCH DATE OCT 7 1964 FLIGHT TIM( 254.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC C(3NIC DISTANCE 613.617 EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 32.936 GA_ -7.98 AZL 91.33 HCA 200.76 SMA 192.14 ECC .25998 ZNC 1.3309 vt 29.805

RP 237.31 LAP .47 LOP 214.52 VP 20.683 GAP 6.56 AZP 88.76 TAt. 319.74 TAP 160.50 RCA 142.19 APO 242.10 V2 23.157

RC 187.176 GL -8.70 GP 12.25 ZAL 144.49 ZAP 147.15 ET3 159.01 ZA( 164.05 ETE 53.63 ZAC 100.46 ETC 255.86 CLP 149.29

PLAN(TOCENTRIC CONIC

C3 25.062 VHL 5.008 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 48 50 2270,53 -20,69 45.06 22,53 109,57 21 23 41

90.00 8 48 29 4911,88 20,82 213,82 22,50 70,36 10 10 21

100.00 22 7 12 2008,08 -22,00 25,32 22,09 110,?7 22 40 40

100.00 10 9 49 4648,36 21,95 194,10 22,06 69,16 11 27 18

110.00 23 15 30 _794,31 -24,97 7,75 20,75 114,14 23 45 24

110.00 11 18 0 4435,90 24,90 176,55 20,72 65,79 12 31 56

DIFFERENTIAL CCRRECTION8 MID-COURSI[ [X[CUT|ON ACCURACY

TOE 1.5946 TRA-3,8906 TC3 1,4369 BAU ,5451 SGT 4921,1 SSR 1572,6 3G3 1152,9

ROE .6909 RRA -.9824 RC3 ,7631FAU .20394 RRT .INmlT RftF -.9857 RTF -.9678

FDE-4,0830 FRA 9,0561 FC3-7,0448 BSP 17529 868 5071,1 R23 -,1756 R13 -,9727

90E 1,7381BRA 3.8192 8C3 1,6270 FSP 3661 SGI 5054,4 882 411,0 THA 17,54

.05 RAL 157.53 RAD 6568.0 VEL 12.101 pTH 2.17 VHP 5.123 OpA 10.82 RAP 189.20 ECC 1.4125

PO CST TIM INJ 2 LAT |NJ 2 LONG

1670.5 -18.03 37.55

4311.7 17.95 206.32

1408.1 -18.97 17.83

4049,4 18,90 166.61

1194.3 -21.50 .32

3835.9 21.42 169.13

ORBIT OETERMINATION ACCURACY

ST 2222,4 3R 860,0 SS 2482,7

CRT .9793 CR8 .9835 CST .9996

LSA 3437.4 MSA 162.8 SSA 30.0

EL1 2377.5 EL2 162.7 ALF 20.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT T 1964 FLIGHT TIME 256,00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC CONIC OISTANCE 617.242 EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 32.915 GAL -7.90 AZL 91.19 HCA 201.72 SMA 191.73 ECC .25786 INC 1.1929 vl 29.805

RP 236.96 LAP .44 LOP 215.48 VP 20.686 GAP 6.14 AZP 88.89 TAL 319.90 TAp 161.62 RCA 142.29 APO 241.18 V2 23.191

RC 189.421GL -7.8g GP 12.00 ZAL 144.47 ZAp 146.42 ETS 159.98 ZAE 164.69 ETE 55.80 ZAC 100.26 ETC 255.86 CLP 148.40

PLANETC_ENTRIC CONIC

C3 24.464 VHL 4.946 DLA .88 RAL 152.69 RAD 6566.0 VEL 12.077 PTH 2.16 VHP 5.0110pA 10.56 RAP 189.16 ECC 1.4026

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 20 40 10 2290.32 -21.33 46.34 22.47 109.08 21 18 20 1690.3 -18.53 38.78

90.00 8 55 7 4880.01 20.08 211.79 22.09 69.61 10 18 27 4280.0 17.13 204.37

100.00 22 1 54 2026.83 -22.44 26.52 22.04 110.29 22 35 41 1426.8 -19.47 18.98

100.00 10 16 3 4618.93 21.18 192.15 21.55 68.40 11 33 2 4018.9 18.06 184.74

110.00 23 11 5 1810.09 -25.41 8.77 20,73 113.68 23 41 15 1210.1 -21.99 1.29

110.00 11 23 22 4408.24 24.12 174.78 20.18 85.01 12 36 50 3808.2 20.55 167.46

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.5596 TRA-3.8224 TC3 1.4653 BAU .5424 SGT 4793.4 9GR 1568.2 363 1208.7 ST 2202.5 SR 858.9 SS 2519.9

ROE .6826 RRA -.9625 RC3 .7769 FAU .21198 RRT .9608 RRF -.9845 RTF -.9684 CRT .9784 CRS .9814 CST .9997

FOE-4.1G39 FRA 9.3514 FCS-7.SO16 BSP 17440 SG8 5043.5 R23 -.1697 R13 -.9731 LSA 5451.1MSA 167.1 SSA 30.7

80E 1.7025 BRA 3.7481DC3 1.5585 FSP 3864 SG1 5026.4 962 414.9 THA 17.57 EL1 2358.2 EL2 166.0 ALF 20.99

LAt_MCH DATE OCT 7 1964 FLIGHT TIME 258.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.OO LOt. 13.76 VL 3E.892 GAL

RP 236.84 LAp .41 LOP 216.45 VP 20.690 GAP 9.73 AZP 89.02 TAt. 320.06 TAp 162.74 RCA 142.39

RC 191.655 _ -7.12 GP 11.78 ZAL 144.42 ZAP 145.64 ET8 160.90 ZAE 165.31 ETE 58.35 ZAC 100.05

PLANETOCENTRIC CONIC

C3 23.909 VHL 4.890 OLA 1.66 RAL 157.75 RAD 6368.0 VEL 12,054 PTH 2.15 VHP 4.902 DPA 10.33

OI$TANCE 620.880 EARTH TO MARS

-7.82 AZL 91.07 HCA 202.69 SHA 191.34 ECC .23583 INC 1.0659 vl 29.805

APO 240.30 V2 23.226

ETC 255.87 CLP 147.49

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM

90.00 20 34 47 2308.94 -21.74 47.55 22.41 108.60 21 13 16 1708.9

90.00 9 1 20 4850.13 19.36 209.90 21.54 68.92 10 22 10 4250.1

100.00 21 56 54 2044.08 -22.85 27.65 21.99 109.8E 22 30 58 1444.1

100.00 10 21 $5 4590.22 20.49 190.33 21.08 67.71 11 38 25 399D.2

110.00 23 6 59 1824.92 -25.81 9.74 20.71 113.23 23 37 20 1224.9

110.00 11 28 23 4382.14 23.36 173.14 19.69 64.30 12 41 25 3782.1

DIFF(RENTXAL CCRRECTION8 M|D-CO4JRSE EXECUTION ACCURACY

TOE 1.5239 TRA-3.5530 TC3 1.4890 BAU .5390 SGT 4759.9 SGR 1567.2 903 1268.6

ROE .8758 RRA -.9459 RC3 .7917 FAU .22023 RRT .9598 RRF -.9832 RTF -.9889

FDE-4.2471 FRA 9.7003 FC3-7.9745 BSP 17354 $_ 5011.3 R23 -.1638 R13 -.9736

8C_ 1.6670 BRA 3.6768 BC3 1.6863 FSP 4062 SGI 4993.7 SG2 419.2 THA 17.67

RAp 189.12 _CC 1.3935

INJ 2 LAT INJ 2 LONG

-19.00 39.93

16.33 202.54

-19.94 20.07

17.25 183.00

-22.44 2.20

19.71 165.90

ORBIT DETERMINATION ACCURACY

ST 2179.8 SR 859.3 SS 2557.4

CRT .9774 CRS .9794 CST .9998

LSA 3464.1 HSA 172.2 SSA 31.2

EL1 2337.0 ELI 169.4 ALF 21.19

LAUNCH DATE OCT 7 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.OO LOL 13.76 VL

RP 236.29 LAp .38 LOP 217.42 VP 20,697 GAp 5.33 AZP

RC 193.SyT GL -6.40 GP 11.59 ZAL 144.35 ZAP 144,82 ETS

PLANETOCENTRIC CONIC

C3 23.391VHL 4.838 OLA 2.40 RAL 1§?.85 RAD 8567.9 VEL

O|STANCE 624.536

32.871 GAL -7.74 AZL 90.95 HCA 203.66 SMA 190.97 ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.O0 20 29 40 2326.53 -22.12 48.70

90.00 9 7 12 4821.83 18.66 208.12

100.00 21 52 7 2060.55 -23.22 28.73

100.00 10 27 26 4563.04 19.74 188.62

110.00 23 2 56 1838.93 -26.16 10.65

110.00 11 33 7 4357.43 22.62 171.60

OIFFERENTXAL CORRECTIONS

89_13 TAL 320.21 TAp t63.87 RCA 142.49

161.76 ZAE 165.90 ETE 61,32 ZAC 99.66

EARTH TO MARS

.25386 XNC .9484 Vl 29.805

APO 259.46 V2 23.261

ETC 255.88 CLP 146.55

TOE 1.5032 TRA-3.4661 TC3 1.5338 BAU .5426

ROE .8726 RRA -.9297 RC3 .8111 FAU .22965

FDE-4.S539 FRAlO.OS86 FC3-8.4994 BSP 16681

80E 1.6468 6RA 3.5886 BC3 1.7351 FSP 4224

12.032 PTH 2.15 VHP 4.796 DFA 10.14

INJ RT A$C INJ AZHTH INJ TIME PO CST TIM

22.35 108.15 21 8 26 1726.5

21.11 "68.31 10 27 34 4221.8

21.95 109.37 22 26 28 1460.6

20.65 67.08 11 43 29 3963.0

20.69 112.81 23 33 35 1238.9

19.23 63.66 12 45 44 3757.4

RAp 189.06 ECC 1.3850

INJ 2 LAT INJ 2 LONG

-19.43 41.08

15.55 200.82

-20.37 21.10

16.46 181.36

-22.86 S.O7

18.90 164.44

ORBIT OETERMINATION ACCURACY

ST 2166.4 SR 863.1 SS 2601.5

CRT .9776 CRS .9775 CST .9998

LSA 3489.1 MSA 176.3 SSA 31.2

EL1 2325.8 EL2 169.3 ALF 21.40

MID-COURSE EXECUTION ACCURACY

SGT 4718.4 SGR 1570.2 SG3 1326.9

RRT .9601 RRF -.9820 RTF -.9701

SGB 4972.8 R23 -.1543 RI3 -.9747

SGI 4955.2 SG2 418.1 THA 17.85

LAL_MCH DATE OCY T 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CCNIC

RL 149.50 LAL -.00 LOL 13.76 VL 32.852 GAL

RP 295.94 LAp .35 LOP 218.39 VP 20.706 GAP 4.93 AZP

RC 196.086 GL -5.72 GP 11.41ZAL 144.28 ZAP 143.96 ETS

PLANETOCENTRIC CONIC

CS 22.910 VHL 4.786 DLA 3.10 RAL 157.93 RAD 6567.9 V(L

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.00 20 24 47 2343.22 -22.47 49.80

90.00 9 12 45 4795.00 17.98 209.45

100.00 21 47 35 2076.16 -23.57 29.78

100.00 10 32 $9 4537.27 19.05 187.02

110.00 22 59 8 1852.20 -26.53 II.53

110.00 11 37 35 4334.02 21.91 170.I6

DIFFERENTIAL C_RRECTIONS

TOE 1.463R TRA-3.3949 TCS 1.5439 BAU .5368

flOE .6685 RRA -.9184 RCS .8279 FAU .23847

F0(-4.4439 FRA10.4114 FC3-9.0116 B_P 16817

ODE 1.6099 BRA 3.5170 0C3 1.7518 FSP 4438

DISTANCE 628.202 EARTH TO MARS

-7.67 AZL 90.84 HCA 204.63 SMA 190.62 ECC .25202 XNC .9392 vl 29.805

89.24 TAL 320.36 TAp 164.99 RCA 142.58 APO 238.66 V2 23.297

182.57 ZAE _66.45 ETE 64.72 ZAC 99.69 ETC 255.89 CLP 145.58

1E.012 PTH 2.14 VHP 4.694 DPA 9.98

RT ASC INJ AZMTH INJ TIME PO CST TIM

22.30 107.70 2I 3 51 1743.2

20.72 67.79 10 32 40 4195.0

21.90 108.94 22 22 11 1476.2

20.29 6_.52 11 48 1? 3937.3

20.67 1IE.39 23 30 1 1252.2

28.81 63.08 12 49 49 3734.0

RAP 188.98 ECC 1.3770

INJ 2 LAT INJ 2 LONG

-19.84 42.11

14.80 199.21

*20.77 22.09

15.71 179.82

-23.26 3.90

18.12 163.07

ORBIT DETERMINATION ACCURACY

ST 2136.3 SR 866.0 SS 2640.2

CRT .9769 CRS .9754 CST .9998

LSA 3500.0 MSA 183.5 SSA 31.4

EL1 2298.6 EL2 173.4 ALF 21.73

MID-COURSE EXECUTION ACCURACY

IbGT 4671.1SGAm 1575.0 $63 1389.1

HT .9599 RRF -.9808 RTF -.9703

SGB 4929.4 RZ3 -.1501 R13 -.9749

$61 4911.1 SG2 425.I THA 16.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 7 1964

HELIOCENTRIC C(_41C

RL 149.50 LAL -.00

RP 235.59 LAp .32

MC tRS.26U GL -5.07

PLANETOCENTRIC CON|C

C3 22.461 VHL 4,739

LNCH AZMTH LNCM TIME

90.00 20 2O 8

go.o0 9 18 2

100.00 21 43 14

100.00 10 37 37

110.00 22 55 31

110.00 11 41 4g

FLIGHT TIM( 264.00 ARRIVAL DATE JUN 28 1965

DISTANCE 031.880 EARTH TO MARS

LOt. 13.76 VL 32.833 GAL -7.60 AZL 90.74 MCA 205.60 SMA 190.28 ECC .25023 INC .7376 V1 29.805

LOP 21g.36 VP 20.716 GAP 4.54 AZP 89.33 TAL 320.50 TAP 166.11 RCA 142.67 APO 237.89 V2 23.333

GP 11.25 ZAL 144.19 ZAP 143.05 ETS 163.33 ZAE 166.94 ETE 68.59 ZAC 99.53 ETC 255.69 CLP 144.57

OLA 3.76 RAL 156.01 MAD 6567.9 VEL 11.993 PTH 2.14 VMP 4.594 OPA 9.85 RAP 188.89 ECC 1.3697

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2359.11 -22.79 50.85 22.25 107.27 20 59 27 1759.1 -20.21 43.13

4769.50 17.31 204.87 20.36 67.24 10 37 32 4169.5 14.08 197.69

2091.06 -23.90 30.75 21.86 108.51 22 18 6 1491.1 -21.15 23.03

4512.78 18.36 185.51 19.88 66.00 11 52 50 3912.8 14.98 178.37

1864.62 -26.85 12.37 20.65 111.99 23 26 36 1264.6 -23.63 4.69

4311.78 21.22 166.60 18.43 62.35 12 53 41 3711.8 17.37 161.78

DIFFERENTIAL C_RRECTIONS

TOE 1.4153 TRA-3.3307 TC3 1.5312 BAU .5249

ROE .6643 RRA -.9110 RC3 .6431 FAU .24695

F06-4.5237 FRAlO.8130 Fcs-g.518I BSP 16963

BOE 1.5634 BRA 3,4530 BC3 1.7480 FSP 4693

LAUNCH DATE OCT 7 1964

HELIOCENTRIC C_IC

RL 149.50 LAL -.DO

RP 286.24 LAP .29

RC 200.460 GL -4.46

PLAN(TOCENTMIC CONIC

C3 22.042 VHL 4.695

LNCH AZI4TH LNCM TIME

90.00 20 15 41

90.00 9 23 4

100.00 21 39 5

1OO.00 10 42 21

110.00 22 52 3

110.OO 11 45 32

DIFFERENTIAL CCRR(CTIO445

TOE 1.3781 TRA-3.2312 TC3 1.5346 BAU .3187

RDE .6627 RNA -.9038 RC3 .8625 FAU .2§652

FDE-4.6266 FRAII.2065 FC-10.0752 BSP |6788

BOE 1.5291 BRA 3.3745 0C3 1.7604 FSP 4920

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4617.1 SGR 1581.7 863 1453.3 ST 2096.4 SR 869.0 SS 2676.1

RRT .9569 RRF -.9796 RTF -.9696 CRT .9749 CRS .9732 C$T .9998

SGB 4860.5 R23 -.1466 RI3 -.9747 LSA 3503.4 MSA 191.9 SSA 31.7

SG1 4860.9 SG2 436.5 THA I8.30 EL1 2262.3 EL2 179.4 ALF 22.15

PLIGHT TIME 266.00 ARRIVAL DATE JUN 30 1965

DISTANCE 635.572 EARTH TO MARS

LOL 13.76 VL 32.613 GAL -7.53 AZL 90.64 HCA 206.58 SMA 189.96 ECC .24852 INC .6427 Vl 29.805

LOP 220.34 VP 20.729 GAP 4.15 AZP 89.42 TAL 320.64 TAp 167.22 RCA 142.75 APO 237.i7 VZ 23.369

GP 11,11 ZAL 144.09 ZAP 142.11 ETS 164.03 ZAE 167.38 ETE 72.96 ZAC 99.38 ETC 255.90 CLP 143.54

OLA 4.39 RAt. 156.08 RAO 6567.9 VEL 11.976 PTH 2.13 VHP 4.497 OPA 9.75 RAP 188.78 ECC 1.3628

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2374.29 -23.10 31.86 22.20 106.85 20 55 15 1774.3 -20.57 44.10

4743.19 16.66 Z03.36 20.03 66.77 10 42 9 4145.2 13.38 196.24

2105.27 -24.20 31.70 21.83 108.10 22 14 10 1505.3 -21.50 23.94

4489.44 17.72 184.08 19.54 65.53 11 57 10 3889.4 14.27 176.99

1876.87 -27.16 13.17 20.64 111.60 23 23 20 1276.9 -23.98 5.45

4290.60 20.34 167.52 16.07 62.06 12 57 22 3690.6 16.65 160.57

MID-COURSE EXECUTI(_i ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4554.2 S_ 1391.7 963 1520.2 ST 2062.9 3kq 674.5 S8 2717.2

RRT .9559 RRF -.9765 flTF -.9699 CRT .9741CRS .8712 CST .9_97

SGB 4824.3 R23 -.144§ R13 -.9749 LSA 3516.0 MSA 199.4 SSA 31.7

SGI 4603.9 $62 443.3 THA 18.64 EL1 2233.1EL_ 182.6 ALF 22.60

LAUNCH DATE OCT 7 1964 FLIGHT TIME 268.00 ARRIVAL DATE JUL 2 19E5

HELIOCENTRIC CC_IIC

RL 149.50 LAL -.00 LOb 13.76 VL 32.798 GAL

RP 284.89 LAp .26 LOP 221.32 VP 20.743 GAP 3.77 A ZP 89.51 TAL 320.78 TAp 168.34 RCA 142.83

RC 202.623 GL -5.88 GP 10.g8 ZAL 143.9g ZkP 141.13 ET$ 164.74 ZAE 167.73 ETE 77.82 ZAC 99.24

PLANETOCENTRIC CONIC

C5 21.650 VHL 4.653 DLA 5.00 RAL 158.15 RAO 6567.9 VEL 11.959 PTH 2.13 VHp 4.405 DpA 9.67

LNCH 4ZNTH LMCH TIME L-I TIME IMJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

go.oo 20 11 24 2388.83 -23.38 52.83 22.16 106.45 20 51 13 1788.8

90.00 9 27 53 4721.97 16.04 201.97 lg.73 66.35 10 46 35 4122.0

100.00 21 35 S 2118.87 -24.48 32.61 21.79 107.71 22 10 25 1518.9

100.00 10 46 52 4467.16 17.09 182.73 19.23 65.10 12 1 19 3867.2

110.00 22 48 44 1686.41 -27.44 13.95 20.63 111.23 23 20 12 1288.4

110.00 11 49 43 4270.39 19.90 166.31 17.73 61.61 13 O 53 3670.4

DISTANCE 639,278 EARTH TO MARS

-7.47 AZL 90.55 HCA 207.56 SMA 189.65 ECC .24689 INC .5544 vl 29.805

APO 236.48 V2 23.405

ETC 255.91 CLP 142.47

RAp 188.64 ECC 1.3563

INJ 2 LAT INJ 2 LONG

-20.90 45.03

12.70 194.87

-21.83 24.81

13.59 175.69

-24.31 6.18

15.95 159.42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3407 TRA-3.1667 TC3 1.5330 BAU .5120 SGT 4483.6 SGR 1604.0 663 1589.4 ST 2026.8 SR 880.9 SS 2758.6

ROE .6619 RMA -.6986 RC3 .8827 FAU .26636 RRT .9350 RRF -.9774 RTF -.9700 CRT .9735 CRS .9692 CST .9996

FOE-4.7303 FRAIl.6186 FC-10.6512 BSP 16584 SG8 4761.8 R23 -.1402 R13 -.9751 LSA 3528.4 MSA 207.4 SSA 31.5

00( 1.4952 BRA 3.2937 DC3 1.7690 FSP 5160 601 4740.5 662 450.0 THA 19.04 EL1 2202.2 EL2 185.3 ALF 23.11

LAUNCH DATE OCT 7 1964 FLIGHT TIME 270.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 234.53 LAP .22

RC 204.770 GL -3.32

PLAN(TOCENTIIIC CONIC

C3 21.284 VHL 4.613

LNCH AZMTH LNCH TIME

90.00 20 7 17

90.00 g 32 Lb9

100.00 21 31 16

100.O0 10 51 12

110.OO 22 45 33

110.OO 11 33 25

DIFFEMENTIAL C_IERECTION6

TOE 1.3028 TRA-3.0832 TC3 1.5240 BAU .5042

HOE .6624 MRA -.0948 RC3 .9042 FAU .27665

F06-4.6421 FRAI2.0382 FC-11.2529 BSP 16358

BOE 1.4616 BRA 3.2104 BC3 1.7720 FSP 5401

DISTANCE 642.995 EARTH TO MARS

LOL 13.76 Vb 32.781 GAL -7.41 AZL 90.47 HCA 208.54 SktA 189.36 ECC .24533 INC .4706 vl 29.805

LOP 222.30 VP 20.758 GAP 3.39 AZP 89.59 TAL 320.90 TAP 169.45 RCA 142.90 APO 235.82 V2 23.442

GP 10.87 ZAL 143.89 ZAP 140.10 ETS 165.39 2AE 167.98 ETE 83.14 ZAC 99.11ETC 255.92 CLP 141.37

DLA 3.57 RAL 156.21RAD 6567.9 VEL 11.944 PTH 2.13 VHP 4.312 OpA 9.62 RAP 188.49 ECC 1.8503

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2402.80 -23.65 33.77 22.13 106.03 20 47 20 1802.8 -21.22 45.94

4699.76 15.42 200.62 19.45 65.96 10 50 49 4099.8 12.05 193.57

2131.94 -24.75 33.49 21.77 107.32 22 6 48 1531.9 -22.15 25.66

4445.87 16.47 181.45 18.94 64.70 12 5 18 3845.9 12.93 174.45

1899.48 -27.72 14.69 20.62 110.66 23 17 12 1299.5 -24.63 6.89

4251.09 19.27 165.t7 17.45 61.20 13 4 16 3651.1 IS.28 158.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4404.2 SGR 1618.5 SG3 1661.1 ST 1988.0 SR 888.6 SS 2602.0

RRT .9540 RRF -.9764 RTF -.9699 CRT .9730 CRS .9673 CST .9995

SGB 4692.2 RZ3 -.1368 R13 -.9752 LSA 3541.9 MSA 215.5 SSA 81.4

SG1 4669.8 $62 457.8 THA 19.51 ELI 2169.4 EL2 188.0 ALF 25.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT ? 196A

HELIOCENTRIC C(_AIC

RL 149.50 LAL -.DO

RP 234.17 LAP .19

RC 206.900 GL -2.78

PLAHETOCENTRIC CONIC

C3 20.942 VHL 4.576

LNCH AZHTH LNCH TIME

90.00 20 S 20

90.00 9 36 55

100.00 21 27 35

100.00 10 55 21

110.00 22 42 29

110.00 11 56 57

FLIGHT TIME 272.00 ARRIVAL DATE JUL 6 1965

DISTANCE 648.723

LOt. 13.76 VL 32.766 GAL -7.$5 AZL 90.39 HCA 209.53 SMA

LOP 223.29 VP 20.778 GAP 3.02 AZP 89.66 TAL 321.03 TAp

GP 10.77 ZAL 143.78 ZAP 159.05 ETS 166.02 zAE 168.12 ETE

EARTH TO MARS

189.08 ECC .24585 INC .3922 vl Z�.DOS

170,56 RCA 142.98 APO 235.19 V2 25,479

88.88 ZAC 98.98 ETC 255.94 CLP 140.25

OLA 6.12 RAL 158.27 RAO 6567.9 VEL 11.930 PTH 2.12 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZ14TH INJ TIME

2416.26 -23.90 54.68 22.10 105.66 20 45 37

4678,54 14,83 199.35 19,19 65.80 10 54 54

2144.53 -25.00 34.34 21.75 108.94 22 3 20

4425,51 15,88 180,23 18,68 64,54 12 9 7

1910.15 -27.97 15.42 20.82 110.$0 23 14 19

4232.$7 18.66 184.09 17.17 60.85 13 7 30

HID-COURSE EXECUTION ACCURACY

SGT 4316.5 SGR 1634.9 SG5 1735.1

RRT .9529 RRF -.9755 RTF -.9696

SG8 4815.7 R23 -.1339 R13 -.9753

SG1 4592.1 $82 468.1 THA 20.06

DIFFERENTIAL CORRECTIONs

TOE 1.2630 TRA-2.9956 TC3 1.5071 BAU .49§3

RDE .8632 RRA -.8931 RC3 .9282 FAU .28716

F0(-4.9531 FRA12.4760 FC-11.8709 BSP t8128

DOE 1.4285 BRA 3.1259 BC3 1.7690 FSP 5659

4.223 DPA 9.59 RAp 168.31 ECC 1.3447

PO CST TIM INJ Z LAT INJ 2 LONG

1816.3 -21.52 46.81

4078.5 11.41 192.35

1544.5 -22.45 26.47

3825.5 12.30 173.27

1310.1 -24.92 7.57

3632.7 14.63 157.29

ORBIT DETERMINATION ACCURACY

ST 1944.9 SR 896.6 SS 2844.6

CRT .9725 CRS .9653 CST .9994

LSA 3553.5 MSA 224.1 SSA 31.2

EL1 2133.1 ELI 190.5 ALF 24.35

LAUNCH DATE OCT 7 1964 FLIGHT TIN( 274.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.00 LOL 13.76 VL 32.751 GAL

RP 253.80 LAP .19 LOP Z24.28 VP 20.794 GAP

DISTANCE 650.464 EARTH TO MARS

-7.29 AZL 90.32 HCA 210.52 St4A 188.82 ECC .24245 [NC .$177 vl 29.805

2.65 AZP 89.73 TAL 321.14 TAP 171.66 RCA 143.04 APO 254.59 V2 25.517

RC 209.011 GL -2.27 GP 50.69 ZAL 143.67 zAP |37.93 ETS 166.92 ZAE 188.13 ET( 94.87 ZAC 98.85 ETC 255.95 CLP 139.06

PLANETOCENTR1C CONIC

CS 20.823 VHL 4.541DLA 6.65 RAL S58.33 RAD 8387.8 VEL 11.917 pTH 2.S2 VHP 4.157 DpA 9.59 RAp 188.11ECC 1.$394

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ lONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 19 $9 33 24_9.25 -24.13 55.55 22.08 105.28 20 40 2 1829.2 -21.80 47.66

gO.D0 9 41 11 4856.20 14.28 198.13 18.96 85.27 10 58 50 4058.2 10.80 191.15

100.00 21 24 3 2159.67 -25.24 35.16 21.74 108.57 22 0 0 1556.7 -22.75 27.26

100.00 10 59 22 4408.01 15.30 179.07 18.45 64.00 12 12 48 3806.0 11.68 172.15

110.00 22 39 35 1920.41 -28.21 18.12 20.63 110.15 23 11 53 1320.4 -25.21 8.23

110.00 12 0 Zt 4215.03 18.07 193.06 18,93 60.48 13 10 37 3615.0 14.00 156.31

DIFFERENTIAL CCltRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.R239 TRA-£.90_9 TC3 1.4845 BAU .4859 SGT 4211.9 84;R 1833.2 SG3 1811.5 ST 1900.0 Sit 9OS.T 98 2889.1

ROE ,6650 RflA -,8928 RC3 ,9496 FAU ,29613 RRT ,9519 RflF -,6748 fllrF -,9892 CRT ,9722 CflS ,9655 CST ,9992

FDE-5.0725 FRA12.9224 FC-12._181 B8P 15250 SG8 4§31.2 R23 -.1312 Rl3 -.975E LSA 3568.6 MSA E32.7 8SA 51.0

BDE 1,3929 BRA 3,0370 BC3 t,7822 F9P 5919 $61 4506,5 $62 474,6 THA 20,70 ELI 2098,0 EL2 192,4 ALF 25,09

LAUNCH DATE OCT 7 19_dl. FLIGHT TIM( 276.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.DO

RP Z33.44 LAp .13

RC 211.104 GL -1.75

PLANETOCENTRIC CONIC

C3 _0.326 VHL 4.508

LNCH AZHTH LNCH TIME

90.00 19 55 53

90.00 9 45 19

100.00 21 20 39

100.00 11 3 14

110.00 22 $6 43

110.00 12 S 39

DIFFERENTIAL C.QRRECTIONS

TOE 1.1832 TRA-2.8069

ROE .6675 RRA -.8956

FOE-5.1957 FRA15.3836

60E 1.3584 ORA 2.9457

DISTANCE 654.215 EARTH TO MARS

LOt. 15.76 VL 52.756 GAL -7.24 AZL 90.25 HCA 211.51 SMA 188.57 ECC .24108 INC .2A76 Vl 29.805

LOP 225.27 VP 20.815 GAP 2.29 AZP 89.79 TAL 521.25 TAp 172.76 RCA 143.11 APO 25A.03 V2 23.555

GP 10.61 ZAL 143.56 ZAP 136.78 ETS 167.19 ZAE 167.99 ETE 101.03 ZAC 96.73 ETC 255.97 CLP 137.85

DLA 7.15 RAL 158.39 RAD 6567.8 VEL 11.904 PTH 2.12 VHP 4.054 DpA 9.60 RAp 187.88 ECC 1.3545

L-I TIN( INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |HJ 2 LAT INJ 2 LONG

2441.81 -24.36 56.41 22.07 104.91 20 36 35 1841.8 -22.07 48.48

4638.70 13.70 196.97 18.75 64.97 11 2 57 A038.7 10.21 190.03

2168.40 -25.47 35.96 21.75 106.20 21 56 48 1568.4 -23.00 28.03

4387.33 14.74 177.97 18.24 63.70 12 16 21 3787.3 11.09 171.08

1930.34 -28.45 16.60 20.65 109.81 25 8 54 1530.3 -25,48 8.87

4198.16 17.50 162.08 16.70 60.16 13 13 57 3598.2 13.40 155.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4534 8AU .4754 9GT 4111.4 8GR 1673.2 SG3 1890.2 ST 1851.0 SR 915.3 SS 2933.6

RC3 .9736 FAU .30937 RRT .9507 RRF -.9758 RTF -.9687 CRT .9719 CRS .9618 CST .9990

FC-13.1771 8SP 15542 SC,B 4438.9 R23 -.1289 R13 -.9751 LSA 5579.1HSA 241.5 SSA 30.7

BC3 1.7493 FSP 6189 SGI 4412.5 962 483.4 THA 21.42 ELI 2055.8 ELI 193.9 ALF 25.92

LAUNCH DATE OCT 7 1964 FLIGHT TIN( 278.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CCNIC

RL 149.50 LAL -.00

RP 238.07 LAp .10

RC 215.179 GL -1.31

PLANETOCENTRIC CONIC

C3 20.049 VHL 4.478

LNCH AZ14TH LNCH TIME

go.00 19 52 22

90.00 9 49 18

100.00 21 17 25

100.00 11 6 58

110.00 22 34 1

110.00 12 6 50

OIFFERENTIAL C(3RRECTIONS

TOE 1.1422 TRA-2.7084

ROE .6705 RRA -.8957

FOE-5.3200 FRA13.8550

80( 1.3244 DRA 2.8508

DISTANCE 657.978 EARTH TO MARS

LOt. 13.76 VL 32.723 GAL -7.19 AZL 90.18 HCA 212.51 SMA 188.35 ECC .23980 INC .1806 vl 29.805

LOP 226.27 VP 20.636 GAP 1.83 AZP 89.85 TAL 521.35 TAp 175.86 RCA 143.17 APO 233.49 V2 23.595

GP 10.54 ZAL 143.45 ZAP 135.59 ET8 167.75 ZA£ 167.70 ETE 107.19 ZAC 98.61 ETC 255.99 CLP 136.60

DLA 7.64 RAL 158.45 RAD 6567.8 VEL 11.892 PTH 2.11VHP 3.g74 DpA 9.65 RAp 187.63 ECC 1.3300

L-I TIME ZNJ LAT INJ L.(_iG |NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2453.97 -24.57 57.24 22.07 104.55 20 33 16 1854.0 -22.35 49.28

4619.99 13.16 195.86 18.57 64.70 11 6 18 4020.0 9.64 188.95

2179.77 -25.68 36.73 21.74 105.85 21 53 43 1579.8 -23.26 28.77

4569.43 14.20 176.92 18.05 63.42 12 19 48 3769.4 10.51 170.06

1959.95 -28.67 17.46 20.67 109.47 23 6 21 1340.0 -25.74 9.50

4182.01 16.95 161.15 16.50 59.86 13 16 32 3582.0 12.82 154.48

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3 1.4152 BAU .4842 9GT 3993.9 9GR 1694.8 963 1971.0 ST 1799.0 SR 925.6 SS 2978.7

RC3 .9985 FAU .32100 RRT .9495 RRF -.9731RTF -.9679 CRT .9718 CRS .9601 CST .9987

FC-13.8613 BSP 15200 9GB 4338.6 R23 -.1270 R13 -.9749 LSA 3592.0 MSA 250.4 SSA 30.5

0C3 1.7320 FSP 6464 SG1 4310,6 962 492.5 THA 22.25 EL1 2013.8 ELI 194.8 ALF 26.84
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE 'OCT ? 1964 FLIGHT TIM( ZSO.DO ARRIVAL DATE JUL 14 lgSS

HELI(_ENTRIC COMIC

RL 149.SO LAL -.DO

RP 232,7q LAP ,OT

RC 215.23S GL -.SO

PLANETOCEMTRIC COt4|C

C3 19.791VHL 4.449

LNCH AZMTM LNCH 11ME

gO.DO 19 48 59

90.00 9 55 10

100.00 21 14 IS

100.00 11 10 33

110.00 22 31 23

110.00 12 9 54

OIFFERENTIAL CORRECTIONS

TOE 1.0989 TRA-2.gD27

ROE .GT3S RRA -.8996

FOE-S.4486 FRAt4.3423

BDE 1.2689 BRA 2,7537

O|STANCE 661.750 EARTH TO MARS

LOt. 13.76 VL 32.710 GAb -7.14 AZL 90.12 HCA 213.31SMA 188.10 [CC .23839 INC .1166 vl Z9.gO5

LOP 227.27 VP 20.859 GAP 1.58 AZF 89.90 TAL 321.45 TAP 174.96 RCA 143.22 APO 232.98 VZ 23.631

GP 10.46 ZAL 143.35 ZAP 134.36 (TS 168.28 ZAE 187.25 ETE 113.18 ZAC 98.49 (TC 256.01CLP 135.32

DLA 8.10 RAL 158.51RAD 6567.8 V[b 11.882 PTH 2.11VHP 3.696 DPA 9.71 RAP 187.34 ECC 1.3257

L-I TIME INJ LAT INJ LOt4G INJ RT A$C IHJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2465.76 -24.76 38.04 22.08 104.19 20 30 5 1865,8 -22.37 50.06

4602.05 12.63 194.81 18.40 64.45 11 9 52 4002.1 9.09 187.92

2190.78 -25.68 37.49 21.75 105.50 21 50 45 1590.8 -25.51 29.50

4352.26 13.67 175.91 17.88 63.16 12 23 8 3752.3 9.96 169.09

1949.27 -28.68 18.10 20.70 109.t4 23 3 54 1349.3 -25.99 10.11

4166.54 16.42 180.27 16.32 39.59 13 19 21 3566.5 12.26 156.63

MID-COURSE Ex(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.3838 BAD .4516 SOT 3865.7 SGR 1717.7 $G3 2053.9 ST 1742.4 SR 938.2 SS 6023.5

RCS 1.0236 FAD .33279 RflT .9461RRF -.9725 RTF -.9668 CRT .9718 CRS .9585 CST .9985

FC-14.5572 BSP 14856 SGO 4230.1 R23 -.1260 R13 -.9745 LSA 6603.6 MSA 259.4 SSA 30.2

BCS 1.7068 PSI= 6755 SG1 4200.1SG2 502.8 THA 23.20 ELI 1968.3 EL2 195.5 ALP 27.87

LAUNCH DATE OCT 7 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 16 1965

HEL|OCENTRIC C_NIC

RL 149.S0 LAL -.00

RP 232.$2 LAP .OS

RC 217.273 GL -.42

PLAN[TOCENTRIC C(_t|C

CS 19.553 VHL 4.422

LNCH AZMTH LNCH TI_

9D.OD 19 45 44

90.00 9 56 54

100.00 21 11 13

100.00 11 14 S

110.00 22 E8 56

110.00 12 12 53

DIFFERENTIAL C_RRECT|ON6

TOE 1.0354 TRA-2.4967

ROE .6774 RRA -,9037

FOE-5.3765 FRA14o8387

BOE 1.2541 6RA 2,8524

DISTANCE 665.534 EARTH TO MARS

LOL 13.76 VL 32.697 GAL -7.10 AZL 90.06 HCA 214.513HA 187.89 ECC .23744 INC .0551 vl 29.805

LOP 228.27 VP 20.864 GAP 1.23 AZP 69.95 TAL 321.54 TAp 176.05 RCA 143.27 APO 232.50 V2 23.670

GP 10.42 ZAL 143.24 ZAP 133.09 ET$ 168.80 ZA( 166.65 ETE 118.89 ZAC 98.36 ETC 256.03 CLP 133.99

DLA 8.S§ RAt. 136.37 RAD 6367.8 V(L 11.972 PTH 2.11 VHP 3.821 DPA 9.80 RAP 187.03 ECC 1.3218

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2477.21 -24.93 38.93 22.10 103.84 20 27 1 1877.2 -22.81 50.82

4584.84 12.12 193.80 18.26 64.21 11 13 19 3984.8 8.$6 186.93

2201.48 -26.06 36.23 21.77 105.16 21 47 53 1601.5 -23.74 30.21

4335.81 13.18 174.96 17.73 62.92 12 26 22 3735.8 9.43 168.16

1936.32 -29.06 18.73 20.74 108.82 23 1 34 1358.3 -26.23 10.70

4151.74 15.91 159.43 16.17 59.34 13 22 5 3551.7 11.72 152.82

MIO-COUR_ EXJ[CUTIGN ACCURACY ORBIT DETERMINAYION ACCURACY

TC3 1.3099 8AU .4368 _M;T 3726.5 _ 1741.9 863 2138.7 ST 1683.0 SR 947.3 SS 3069.0

RC3 1.0495 FAU .34498 RRT .9463 RRF -.9719 RTF -.9654 CRT .9719 CRS .9569 CST .9981

FC-15.2737 BSP 14463 Sr_ 4113.5 fl23 -.1252 R13 -.9740 LSA 3616.0 HSA 266.4 9SA 29.9

6C3 1.6777 FSP 7048 SGI 4081.4 SG2 513.1 THA 24.27 ELS 1921.4 EL2 195.2 ALF 29.01

LAUNCH DATE OCT ? 1964 PLIGHT TIN( 284.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

flL 149.50 LAL -.00

RP 231.95 LAP .00

RC 219.298 GL -.00

PLANETOCENTRIC COt41C

C3 19.362 VHL 4.39T

LNCN AI_4TH Ltq_H TIME

90.OD 19 42 36

90.00 10 0 33

|00.00 21 8 20

rOD.DO 11 17 30

110.00 22 26 12

110.00 12 15 47

DIFFERENTIAL CCRRECTION$

TOE 1.0111 TRA-2.$TO? TC3 1.2430 6AU .4249

ROE .6817 RRA -.9091 RC3 1.0757 FAU .35733

F08-5.7129 FRA15.3450 FC-18.0022 BSP 14032

ODE 1.2194 BRA 2,5475 BCS 1.6439 FSP 7349

DISTAHCE 669.327 EARTH TO MARS

LOt. 13.76 VL 32.686 GAL -7.08 AZL 90.00 HCA 215.52 SMA 187.68 ECC .23635 INC _.OOOO VI 29.805

LOP 229.28 VP 20.910 GAP .89 AZP gO.O0 TAL 321.62 TAp 177.13 RCA 143.32 APO 232.04 V2 23.709

GP 10.37 ZAL 143.15 ZkP 131.77 ETS 169.31 ZAE 165.90 ETE 124.22 ZAC 98.24 ETC 258.05 CLP 132.63

OLA 9.97 RAL 158.63 RAO 6587.8 VEL 11.862 PTH 2.10 VHP 3.748 DPA 9.90 RAP 186.68 ECC 1.3182

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM IHJ 2 LAT lNJ 2 LONG

2488.34 -25.13 59.59 22.13 103.49 20 24 5 1886.3 -23.03 51.56

4568.33 11.63 192.83 18.14 64.00 11 16 41 3968.3 8.04 185.99

2211.87 -26.26 38.94 21.81 104.82 21 45 II 161|.9 -23.97 30.90

4320.06 12.67 174.04 17.61 82.70 12 29 50 3720.0 8.91 167.27

1987.11 -29.27 19.34 20.79 108.51 22 59 20 1367.1 -26.46 11.26

4167.56 15.42 156.62 18.03 39.11 13 24 44 3537.6 11.21 152.05

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k;T 3575.9 SGR 1767.0 663 2225.1 ST 1619.9 SR 958.8 Ss 3114.5

_RT .9446 RRF -.9714 _TF -.9837 CRT .9723 CR8 .9353 CST .9977

S_ 3989,7 R23 -.1249 RI3 -.9735 LSA 3628.4 MSA 277.5 9SA 29.6

SO1 3954.2 8G2 523.7 THA 25.51 EL1 1872.4 EL2 193.9 ALF 30.28

LAUNCH DATE OCT 7 1964 FLIGHT TIME 286.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC C_141C

RL 149.50 LAL -.00

RP 231.57 LAP -.03

RC 221.297 GL .40

PLANETOCENTRIC CONIC

C3 19.126 VHL 4.174

LNCH AZNTH LNCH TIME

90.00 19 39 36

gO.D0 10 4 3

100.00 Zl 5 33

100.00 11 20 49

110.00 22 E4 16

110.00 12 16 3G

DIFFERENTIAL GDRRECTION$

TOE .9651 TRA-2.ZgO0

ROE .6662 RRA -,9154

F08-5.6464 FRA13.6617

BOE 1.1642 BRA 2.4392

OISTANCE 673.131 EARTH TO MARS

LOt. 13.76 VL 32.674 GAL -7.02 AZL 88.95 Fk'.A 216.$3 SMA 187.49 ECC .23363 INC .0542 vl 29.805

230.2R VP 20.937 GAP .33 AZP 90.04 TAL 321.69 TAp 178.22 RCA 143.37 APO 231.61 V2 23.746

GP 10.33 ZAL 143.05 ZAP 130.41ET6 169.80 ZAI[ 165.01 ETE 129.12 ZAC 98.11 ETC 256.08 CLP 131.22

DLA 9.36 RAL 138.70 RAD 6567.8 VEL 11.854 PTH 2.10 VHP 3.679 DPA 10.03 RAP 166.30 £CC 1.3148

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ A2MTH INJ TIM( I_ CST TIM INJ 2 LAT INJ Z LONG

2499.17 -25.30 60.34 22.17 103.16 20 21 15 1899.2 -23.24 52.28

4552.50 11.16 191.91 18.04 63.81 11 19 57 3952.5 7.55 185.09

2221.98 -26.43 36.63 21.66 104.49 21 42 35 1822.0 -24.18 31.57

4304.92 12.20 173.17 17.30 62.30 12 32 34 3704.9 6.42 166.42

1975.66 -29.43 19.94 20.85 108.19 22 57 11 1375.7 -28.68 11.85

4124.01 14.94 137.68 15.92 58.89 13 27 20. 3524.0 10.71 151.61

MIO-CO_RSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 1.1896 BAU .4104 SGT 34t3.6 $GR 1793.1 3G3 2313.1 ST 1552.8 SIR 970.3 $8 3159.5

RC3 1.1022 FAU .38990 RRT .9426 RRF -.9709 RTF -.9614 CRT .9728 CRS .9540 CST .gg72

FC-18.7412 6SP 13384 _ 3833.6 R23 -.1230 R13 -.9?2? LSA 3840.3 NSA 268.7 SSA 29.3

BC3 1.8049 FSP 7680 $81 3916.3 SO2 $35,2 THA 28.91 ELI 1820.9 EL2 191.7 ALF 31.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 7 1964

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 231.20 LAp -.06

RE 223.281 EL .79

PLANETOCENTRIC CONIC

CS 18.941 VHL 4.352

LMCH AZMTH LNCH TIME

90.00 19 36 43

90.00 10 7 31

100.00 21 2 53

10D.00 11 24 3

110.OD 22 22 5

110.00 12 21 20

FLIGHT TI_ 288.00 ARRIVAL DATE JUL 22 1965

OISTANCE 676.943

LOL 13.76 VL 32.664 GAL "6.99 AZL 89.89 HCA 217.54 SMA

LOP 231.30 Vie 20.965 GAP .22 kip 90.08 TAL 321.76 TAP

GP 10.29 ZAL 142.97 ZAP 129.01 ETS 170.28 ZAE 163.99 ETE

EARTH TO MARS

187.30 ECC .23436 INC .1063 Vl 29.605

179.29 RCA 143.41 APO 231.20 VZ 23.788

133.58 ZAC 97.98 ETC 256.11 CLp 129.77

OLA 9.78 RAL 158.77 RAO 6567.8 VEL 11.646 PTH 2.10 VHP

L-I TIME IHJ LAT INJ LONG INJ R_ ASC ZHJ AZI4TH IHJ TIME

2509.71 -25.46 61.07 22.22 102.82 20 18 33

4537.32 10.70 191.03 1T.96 63.63 11 23 9

2231.82 -26.60 40.33 21.91 104.17 21 40 5

4290.44 11.74 172.34 17.42 62.31 12 35 33

1963.98 -29.63 20.53 20.93 107.89 22 55 9

4111.05 14.48 157.13 1§.85 56.69 13 29 51

MID-COURSE EXECUTION ACCURACY

SGT 3239.5 SGR 1820.0 363 2402.4

RRT .9400 RflF -.9705 RTF -.9585

SG8 3715.6 R23 -.1258 R13 -.9718

SG1 3875.2 SG2 547.5 THA 28.53

DIFFERENTIAL CORRECTIONS

TOE .9182 TRA-2.1388 TC3 1.0805 BAU .3957

ROE .6912 RRA -.9224 RC3 1.1290 FAU .38276

FOE-5.9885 FRAtG.3848 FC-17.4948 BSP 15092

SO( 1.1493 BRA 2,3274 BCS 1.5627 FSP 7988

LAUNCH DATE OCT T 1964 PLIGHT TIRE 290.00

H_LiOCENTRIC CCI4IC DISTANCE U0.766

RL 149.50 LAL -.00 LOL 13.76 VL 32.654 GAL -6.95 AZL $9.84 HCA 218.55 SMA

RP 250.82 LAP -.10 LOP 232.31 VP 20.994 GAP -.1! AZI= 90.12 TAL 321.81 TAp

GP 10.26 ZAL 142.$9 ZAP 127.57 ETS 170.75 ZAE 162.86 ETE

3.612 DPA 10.17 RAp 188.89 ECC 1.3117

PO CST TIM INJ 2 LAT INJ 2 LONG

1909.7 -25.44 52.98

5937.5 7.07 184.23

1631.8 -24.59 52.23

3680.4 7.94 165.61

1564.0 -26.90 12.40

5511.0 10.25 150.61

ORBIT DETERMINATION ACCURACY

87 1481.T SR 982.7 SS 5205.1

CRT .9755 CRS .9527 CST .9966

LSA 5653.2 HSA 295.7 S.qA 29.0

ELI 1767.9 EL2 188.5 ALF 33.27

ARRIVAL DATE JUL 24 1965

RC 225.247 GL 1.17

PLAN(TOCENTRIC CONIC

C3 18.770 VHL 4.332

LNCH AZNTH LNCH TIM(

90.00 19 33 58

90.00 10 10 53

100.00 21 O 20

100.00 11 27 11

110.00 22 20 1

110.00 12 24 1

EARTH TO MARS

187.13 ECC .23346 INC .1561 vl 29.805

180.37 RCA 143.44 APO 230.82 V2 23.827

137.61 ZAC 97.85 ETC 256.15 CLP 128.28

OLA 10.16 RAL 198.85 RAD 8587.8 VEL 11.839 PTH 2.10 VHp 3.548 DpA 10.54

Lol TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN

2519.97 -25.82 61.78 22.28 102.50 20 15 58 1920.0

4522.78 10.28 190.19 17.90 63.46 11 26 16 3922.8

2241.40 -26.76 4t,00 21.98 103.85 21 37 42 1641.4

427@.59 11.30 171.54 17.55 62.14 12 38 28 3676.6

1992.09 -29.79 21.t0 21.01 107.59 22 53 13 1592.1

4098.88 14.04 156.44 15.75 58.51 13 32 19 3498.7

DIFFERENTIAL CORRECTIONS

TOE .8702 TRA-Z.O068 TC3 .9840 BAU .3809

ROE .6965 RRA 0.R298 RE3 1.155R FAU .39574

FOE-8.1308 FRAt8.9110 FC-18.2534 OSP 12573

80E 1.1146 8RA 2.2117 BC3 1.5180 FIP 8282

RAP 185.45 ECC 1.3089

INJ 2 LAT INJ 2 LONG

-25.64 53.67

6.62 183.41

-24.59 32.87

7.49 264.85

-27.10 12.94

9.77 149.94

ORBIT DETERMINATION ACCURACY

ST 1406.9 SR 994.9 SS 3250.3

CRT .9745 CRS .9515 CST .9959

LSA 5666.0 MSA 504.8 SSA 28.7

EL1 1715.4 EL2 185.5 ALF 35.03

MID-COURSE EXECUTION ACCURACY

SGT 3053.1SGR 1847.2 863 2492.4

RRT .93e6 RRF -.9701 RTF -.9547

SG4B 3568.4 R23 -.1272 R13 -.9707

SG1 3524.1 $4;Z 560.7 THA 30.39

LAUNCH DATE OCT 7 1964

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 230.43 LAP -.13

RC 227.193 GL 1.54

PLANETOCENTRIC CONIC

C3 18.614 VHL 4.514

LNCH AZMTH LNCH TIME

90.00 19 51 20

90.00 10 14 9

100.00 20 57 55

100.00 11 30 15

110.00 22 18 3

110.00 12 26 37

FLIGHT TIM( 292.00 ARRIVAL DATE JUL 28 1965

DISTANCE 604.598 EARTH TO MARS

LOL 13.75 VL 32.844 GAL -G.92 AZL 89.79 HCA 219.57 SHA 186.97 ECC .23261 INC .2049 Vl 29.805

LOP 235.35 VP 21.025 GAP -.45 AZP 90.16 TAL 521.86 TAp 181.43 RCA 145.48 APO 250.46 V2 25.867

GP 10.23 ZAL 142.81 ZAP 128.08 ETS 171.21 ZAE 161.61 ETE 141.22 ZAC 97.?0 ETC 259.18 CLP 126.75

DLA 10.52 RAL 158.95 RAD 6567.8 VEL 11.852 PTH 2.10 VHP

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME

2529.98 -25.76 62.48 22.56 102.18 20 13 30

4506.87 9.$4 189.39 17,86 63.51 11 29 18

2250.73 -28.91 41.65 22.07 103.54 21 35 26

4263.34 10.88 170.79 17,31 61.99 12 41 19

1999.99 029.96 21.66 21.11 t07.29 22 51 25

4086.65 13.62 155.79 18,70 58.34 13 34 44

DIFFERENTIAL CORRECTIONS

TOE .8202 TRA-1.8714 TC3 .8758 BAU .3881

ROE .7019 RRA -.9378 RE3 1.1821 FAU .40888

FOE-6.2708 FRAl?.4449 FC-tD.00G9 2SP 12034

8DE 1.0795 8RA 2.0933 8C3 1.4711 FSP 8808

LAUNCH DATE OCT 7 1964

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 230.05 LAp -.15

RC ZZ9.1ZO r,,L 1.89

PLANETOCENTRIC CONIC

C3 18.473 VHL 4.298

MID-COURSE EXECUTION ACCuRACy

8GT 2854.3 Sr_ 1874.5 SG3 2882.7

RRT .9323 RRF °.8698 RTF -.9497

SGB 3414.8 R23 -.1291 R15 -.9694

_k_l 3388.1 SG2 575.0 THA 32.54

5.487 DPA 10.52 RAP 184.97 ECC 1.3063

PO CST TIN INJ 2 LAT INJ 2 LONG

1930.0 -23.85 54.35

3908.9 6.18 182.62

1650.T -24.78 35.50

3663.3 7.05 164.09

1400.0 -27.30 15.47

346S.8 9.34 149.51

ORBIT DETERMINATION ACCURACY

ST 1527.4 SR 1007.1 SS 5294.2

CRT .9756 CRS .9502 CST .995D

LSA 3678.1 MSA 313.8 SSA 28.4

EL1 1656.7 ELI 177.2 ALF 37.00

FLLGHT T|ME 294.00 ARRIVAL DATE JUL 28 1965

DISTANCE 688.438 EARTH TO MARS

LOt. 13.78 VL 32.635 GAL -8.90 AZL 09.75 HCA 220.59 SMA 186.81 ECC .25182 INC .2508 vl 29.805

LOP 234.35 V1P 21.058 GAP -.75 AZP 90.18 TAL 321.90 TAp 182.50 RCA 145.50 APO 230.12 v2 23.907

GP 10.20 ZAL 142.75 ZAP 124.54 (T$ 171.67 ZA( 160.27 ETE 144.47 ZAC 97.56 ETC 256.22 CLP 125.18

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT

90.00 19 29 49 2539.70 -25.90

90.00 10 17 20 4495.57 9.43

1OO.00 20 55 38 2259.82 -27.05

100.00 11 33 15 4250.67 10.47

110.00 22 18 11 2007.68 -30.11

110.00 12 2R 10 4075.58 13.22

DIFFERENTIAL CORRECTIONS

TOE .7894 TRA-1.7300 TC3 .7575 BAU .3522

ROE .7077 RRA 0.9480 RE3 1.2084 FAU .42177

FDE-6.4150 FflA17.9781 FC-18.7864 RSP 11481

BOE 1.0453 BRA 1.9717 BE3 1.4262 FSP 8921

OLA 10.87 flAL 159.01RAO 8587.7 V(L 11.826 PTH 2.09 VHP 3.429 DpA 10.73 RAp 184.48 ECC 1.3040

INJ LONG INJ RT AS(; INJ AZMTH INJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LONG

83.18 22.45 101.88 20 11 9 1959.7 -24.00 55.00

188.82 17.84 63.18 11 32 16 3895.6 5.75 181.87

42.29 22.18 103.23 21 33 16 1659.8 -24.96 34.11

170.07 17.29 61.84 12 44 5 3650.7 6.63 165.39

22.20 21_22 10T.00 22 49 38 1407.7 -27.49 15.99

155.18 |$,67 58.19 15 37 5 3475.6 8.92 148.71

MIOoCOURS[ [XI[CUTION ACCURACY ONBIT DETERMINATION ACCURACY

_T 2643.R _ 180_.0 SG3 2673.2 ST 1244.4 SR 1019.5 SS 3358.2

RRT .IN_85 RRF -a8884 RTI r -.9450 CRT .9771CRS .9491CST .9939

3237.0 R23 -.1314 R13 -.9678 LSA 3691.4 MSA 322.7 SSA 28.1

SGI 3203.0 SG2 590.8 THA 35.05 ELi 1599.8 ELI 168.9 ALF 39.20
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JPL TM $3-100 EARTH--MARSTRAJECTORIES(VOL. !, 1964)

LAUNCH DATE OCT ? 1964 FLIGHT TIN( 296.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC

RL 149.$0 LAL -.DO

RF 229.87 LAP -.ZO

RC 231.027 GL 2.24

PLANETOCENTR|C CONIC

C3 18.347 VHL 4.283

LNCH AZMTN LNCH TINE

$0.00 19 26 26

90.00 10 20 21

100.00 20 $3 24

100.00 11 SS 10

110.00 22 14 25

110.00 12 31 39

DIFFERENTIAL C_RRECTION3

TOE .7198 TRA-1.5797

ROE .7143 RRA -.9534

FDE-6.S715 FMAIR.4906

BOE 1.D141BRA 1.9481

DISTANCE'S92.289 EARTH TO MARS

LOL 13,76 VL 32.927 GAL -8.87 AZL 89.70 HCA 221.92 SMA 186.66 ECC ,23109 INC .2960 vl 29.805

L04S 235.36 VF 21.069 GAP -1.07 AZIP 90.22 TAt. 321.93 TAp 183,55 RCA 143.53 APO 229.80 V2 23.948

GP 10.17 ZAL 142.89 ZAP 121.97 ET9 172.12 ZAE 158.83 ETE 147.38 ZAC 97.40 ETC 256.27 CLp 123.$6

OLA 11.20 RAL 159.10 MAD 8887.7 VEL 11.821 pTH 2.09 VHP 3,374 DPA 10.95 RAP 163.91 ECC 1.3019

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZll4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2549.19 -28.03 63.82 22.55 101.56 ZO 8 58 1949.2 -24.19 55.65

4482.R7 9.04 167.90 17.84 63.05 11 38 10 3882.9 5.35 181.16

2888.87 -27,18 42,91 22.27 102.93 21 31 13 1868.7 -25.14 34.71

4238.91 10.09 169.38 17.28 91.71 12 46 49 3638.6 6.23 162.72

2015.19 -30.26 22.74 21.35 109.72 22 48 O 1415.2 -27.67 14.50

4084.86 12.83 154.57 15.88 58,04 13 39 24 3464.9 8.SZ 148.13

HIO-COUR8E ExECUT|ON ACCURACY oRBIT DETERMINAT|ON ACCURACY

TC3 .9346 8AU .3407 84;T 2421.4 SGR 1921).8 863 2783.4 ST 1159.7 9R 1032.5 3S 3383.7

RC3 1.2358 FAU .43547 RRT ,9194 RRF -.IHSiE flTF -.9342 CRT .9792 CRS .9482 CST .9924

FC-20.$490 8Sle 10809 _ 3099.3 R25 -.1331 R15 -.9682 LSA 3708.1 MSA 331.7 SSA 27.7

8C3 1.3892 FSP 9212 SG1 3039.8 SG2 905.2 THA 38.01 EL1 1544.8 EL2 187.2 ALF 41.61

LAUNCH DATE OCT ? 2964 FLIGHT Till( L_II8,OO ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC

RL 149.30 LAL -.DO

RP 229.29 LAp -.28

RC 232.918 G4. 2.57

PLAN(TOCEMTRlC C.._iIC

C3 18.235 VHL 4.2T0

LNCH AZI4TH L.NCH TIME

90.00 19 24 10

90.0O 10 23 30

100.00 20 SI I'D

100.00 11 39 1

110.00 22 12 43

110.00 12 34 S

DIFFERENTIAL r.._RECTION8

TOE .6650 TRA*I.4E64 TC3 .4919 BAU .3299

ROE .7201 RRA -.8818 RC3 1,2803 FAU .44825

FOE-6.7118 FRA19.0182 FC-21.2919 89P 10228

BOE .9802 8RA 1.7204 BC3 1.3829 FSP 9835

DISTAI_E 698.147 EARTH TO MARS

LOL 13.79 VL 32.918 GAL -9.83 AZI. 89.68 HCA 222.85 SMA 126.53 [CC .23040 INC .3385 vl 29.808

LOP 238.41 VP 21.122 GAP -1.38 AZP 90.25 TAL 321.98 TAP 1(;4.90 RCA 143.55 APO 229.50 V2 23.986

GP 10.14 ZAL 142.94 ZAP 12[.35 ETS 172.59 ZAE 157.30 ETE 150.00 ZAC 97.24 ETC 258,32 CLp 121.90

DLA 11.52 RAIL. 15R.20 RAID 8SGT,7 V[L 11.916 pTH 2.09 VHp 3.321 DpA 11.16 RAP 183.33 ECC 1.3001

L-| TIN[ INJ bAT gNJ LQNG |NJ RT A$C |NJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT IHJ 2 LOHG

2558.42 -29.19 14.47 22.67 101.26 20 6 48 1958.4 -24,34 56.27

4470.77 8,68 187,20 17.89 62.94 11 38 1 36?0.8 4.97 180.48

2277.30 -27,32 43,52 22,40 102,83 21 29 17 1677.3 -25.30 35.30

4217.12 9.71 199.T$ 17.30 61.59 12 49 26 3627.1 5.84 162.08

2022,51 -30.40 23.28 21.49 106.44 22 46 28 1422.5 -27.95 14.99

4054.87 12.4T t54.01 |3,99 57.91 13 41 40 34S4,7 8.14 147.59

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SrBT 2188.8 m 1958.2 SG3 2882.1 ST 1067,6 SR 1044.4 SS $424.9

RRT .0081 RRF -.H89 RTF -.9212 CRT ,9813 CRS .9472 CST .9905

Sr_ L_SS.I R|3 -.1380 R13 -.9644 LSA 3720.7 NSA 340,4 SSA 27.4

$61 2867.9 SG2 825.2 THA 41.47 ELI 1486.5 ELI 144.S ALF 44.56

LAUNCH DATE OCT 7 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG $ 1965

DISTANCE 700.014 EARTH TO MARS

52.611 GAL -6.84 AZL 89.62 HCA 225.69 SMA 186.40 ECC ,22877 INC .$796 VI 29.605

90.27 TAL 321.97 TAp 185.65 RCA 143.57 APO 229.28

172,99 ZAE IS5.70 ETE 152.35 ZkC 97.07 ETC 256.38

HELIOCENTRIC CONIC

RL 149.50 LAL -.00 LOL 1S.76 VL

RP 226.89 LAp -.26 LOP 237.44 VP 21.157 GAP -1.68 AZF v2 24.029

RC 234,776 GL 2.89 GP 10.11 ZAL 142.60 ZAP 119,99 (TS CLP 120.21

PLANETOCENTRIC CONIC

C3 16.136 VHL 4.25g DLA 11.83 RAL 159.30 RAD 6567.7 VEL 11.812 PTH 2.09 VHP 3.272 DPA 11.44 RAP 182.71ECC 1.2985

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 22 1 2867.42 -26.27 63.10 22,80 100.96 20 4 48 1967.4 -24.50 56.89

go.oo 10 26 28 4459.25 8.31 186,58 17.90 62.83 11 40 47 3859.2 4.60 179.83

100.00 20 49 22 2285.70 -27.44 44.11 22,53 102,34 21 27 28 1688.7 -25.46 35.87

100.00 11 41 48 4216.20 9.36 168.11 17.33 61.48 12 32 4 3616.2 5.48 161.47

110.00 22 tl 12 2029.64 -30,§4 23.77 21.63 106.17 22 45 2 1429.6 -28.02 15.48

110.00 12 $5 28 4045.02 12.12 153.48 15.69 57.79 13 43 53 3448.0 7.78 147.06

DIFFERENTIAL CCRRECTION3 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6105 TRA-I.2655 TC3 .3426 BAU ,3224 $GT 1945,6 864R 1982.2 3G3 2939.4 3T 973.2 SR 1056.6 SS 3466.4

ROE .7268 flflk -.9898 RC3 1.2848 FAU .46125 RRT .6921RRF -.9686 RTF -.9026 CRT ,9640 CRS .9463 CST .9879

FOE-6.$$92 FRA19.5281 FC-22.0176 BSP 9600 3GB 2777.5 R23 -.1375 R13 -.9626 LSA 3735.9 MSA 349.0 3SA 27.0

BOE .9490 8RA 1.5942 SC3 1.3297 FSP 9832 SG1 2701.S SG2 645.1THA 45,60 _L1 1430.7 EL2 128.D ALF 47.39

LAUNCH DATE OCT 7 1964 FLIGHT TIN( 302.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -,00 LOt. 13.76 VL 32.604 GAL

RP 228.51 LAP -.30 LOP 238.48 VII 21.192 GAP -1,98 AZP

RC 236.623 GL 3,20 GP 10.08 ZAL 142.57 ZAP 117.99 ETS

PLAN(TOCENTRIC CONIC

C3 18.052 VHL 4.249 DLA 12.12 RAt,. 159.4| MAD 8597.7 V(L

LNCH AZMTH LNCH TIM( L-Z TIME INJ bAT INJ i.CNG INJ

90.00 18 20 0 2576.17 -28.39 65.72 22.95 100.67 20 2 56

SO.DO 10 29 22 4448.31 T,DT 185,92 17.95 62.74 11 43 30

100.00 20 47 32 2293.98 -27.56 44,69 22.99 102.06 21 25 46

100.00 11 44 33 4205.84 9.02 167.53 17.39 61.38 12 54 37

110.00 22 9 45 2038.60 -30.67 24.27 21.80 105.90 22 43 42

110.00 12 38 47 4035.88 11.78 152.99 15.74 57.68 13 46 3

DIFFERENTIAL C_RR[CT|OR8

10[ .5538 TRA-l.0983 TC3 .1lOs IAU .3188

ROE .7327 RRA -.9770 RC3 1.3079 FAU .47385

FOE-6.9993 FRA|O.02T9 FC-22.7281BSP 8999

BDE .9183 BRA 1.4701 8C3 1.3202 FSP 10133

DISTANCE 703.890 EARTH TO WARS

-6.82 AZL 89.58 HCA 224.72 Si4A 186.27 ECC .22920 INC .4201 Vl 29.808

90.30 TAL 321.97 TAP 186.69 flCA 143.58 AlSO 228.97 ¥2 24.070

173.43 zAE 154.03 ETE 154.49 ZAC 98.89 ETC 288.43 CLP 116,47

11.808 PTH 2.09 VHP 3.226 DPA 11.70 RAP /92.08 ECC 1.2971

RT ASC ZNJ AZI4TH INJ TIME PO CDT TIM ZNJ 2 LAT INJ 2 LONG

1976.2 -24,68 57,48

3848.3 4.2S I79.21

1693.9 -25.62 36.43

3605.8 S.13 160.90

1436.6 -29.18 15.95

3433.9 T.43 146.$9

MIO-CoURW[ EXECUT|QN ACCURACY ORBIT OET[RNINATION ACCURACY

8GT 1899.1 8_R 2004.7 SG3 3024.1 ST 874.1 SR 1068.1 $S 3805.1

RRT .N87 RIF -.9693 RTF -.8737 CRT .9871 CR3 .8433 CST .9841

M,B 28_71S Rt3 -.1575 R13 -.9610 LSA 3749.8 MSA 337.9 $SA 26.7

_1 2541.1 84;2 888.1 THA 30.52 EL1 1378.g EL2 108.5 ALF 50.?8
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1o 1964)

LAUNCH DATE OCT 7 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 228.12 LAP -.33

RC 238.446 GL 3.50

PLANETOCENTRIC CONIC

C3 17.981VHL 4.240

LNCH AZMTH LNCH TIM(

90.00 19 18 6

90.00 10 32 12

tOO.O0 20 45 49

100.00 1'1 47 11

110.00 22 8 23

OISTANCE 707.774 EARTH TO MARS

LOt. 13.76 VL 32.597 GAL -6.81 AZL 89.54 HCA Z25.76 SRA 186.16 ECC .22868 INC .4586 vl 29.805

LOP 239.52 VP 21.229 GAp -2.28 AZP 90.52 TAL 321.97 TAp 187.72 RCA 143.59 APO 228.75 V2 24.111

GP 10.05 ZAL 142.55 ZAP 116.25 ETS 173.85 ZAE 152.29 ETE 156.41 ZAC 96.70 ETC 256.50 CLP 116.69

DLA 12.40 RAL 159.53 RAD 6567.7 VEL 11.805 PTH 2.09 VHP 3.184 DpA 11.98 RAp 181.37 ECC 1.2959

L-I TIME [NJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2584.69 -26.49 66.32 23.11 100.39 20 I 11 1984.7 -24.79 58.07

4437.95 7.64 185.33 18.03 62.65 11 46 10 3837.9 3.92 178.63

2301.83 -27.67 45.26 22.85 101.78 21 24 10 1701.8 -25.77 36.97

4196.04 8.70 166.98 17.46 61.29 12 57 7 3596.0 4.80 180.36

2043.37 -30.79 24.76 2t.98 105.63 22 42 28 1443.4 -28.34 18.42

110.00 12 41 4 4027.26 11.47 152.51 15.80 57.58 13 48 12

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TOE .4950 TRA -.9232 TC3 .0070 BAU .3194 SGT 1444.3 SGR 2029.8 SG3 3105.8

ROE .7368 RRA -.9841 tiC3 1.3288 FAU .48593 RRT .8245 flRF -.9679 RTF -.8263

FDE-7.1381FRA20.5147 FC-23.3967 BSP 8428 SGB 2491.2 R23 -.1340 R13 -.9599

BOE .8893 BRA 1.3508 BC3 1.3269 FSP 10426 SG1 2392.8 SG2 693.2 THA 56.41

LAUNCH DATE OCT 7 1964 FLIGHT TIN( 306.00

HELIOCENTRIC C(_NIC DISTANCE 711,666

RL 149.50 LAL -.00 LOL 13.76 VL 32.591 GAL -6.80 AZ1. 69.50 14CA 226.80 SMA

RP 227.73 LAP -.36 LOP 240.56 VP 21.266 GAP -2.57 AZP 90.34 TAL 321.95 TAp

tiC 240,248 GL 3.80 GP 10.01ZAL 142.54 ZAP 114.47 ETS 174.28 ZAE 150.49 ETE

PLANETOC_NTRIC CCN|C

C3 17.923 VHL 4.234 OLA 12.67 RAL 159.66 RAO 6597.7 VI[L 11.803 PTH 2.09 VHP

LNCH AZMTH LNCH TIME L-I TIHE INJ LAT |NJ I._G INJ RT ASC INJ AZMTH INJ

90.00 19 16 20 2592.97 -26.59 66.91 23.29 100.11 19 59 33

90.00 10 34 58 4428.16 7.34 184.T8 16.13 62.57 11 48 46

100.00 20 44 13 2309.57 -27.78 45.81 23.04 101.51 21 22 42

100.00 11 49 47 4189.79 8.40 166.46 17.55 61.21 12 59 34

110.00 22 7 11 2049.97 -30.91 25.23 22.18 105.38 22 41 21

110.00 12 43 18 4019.16 11.17 152.07 15.89 57.48 13 SO 17

MID-COt, IRK EXECUTION ACCURACY

SGT 1199.2 SiR 2051.3 _3 3184.0

RRT ,7494 RRF -.9676 RTF -.7483

SG8 2376.1 R23 -.1246 R13 -.9599

$61 2264.7 SG2 719.2 THA 63.46

DIFFERENTIAL CCRRECTION8

TOE .4848 TRA -.7456 TC3 -.1762 BAU .3259

ROE .7449 RRA -.9903 RC3 1,3499 FAU .49776

FD(-7.2708 FRAZQ.9783 FC-24.0439 BSP 7904

BOE .8826 BRA 1.2396 BC3 1.3602 FSP 10705

3427.3 7.11 146.13

ORBIT DETERMINATION ACCURACY

ST 771.3 SR 1079.1SS 3542.1

CRT .9907 CRS .9444 CST .9786

LSA 3764.5 MSA 366.0 9SA 26.4

EL1 1323.7 ELI 85.5 ALF 54.53

ARRIVAL DATE AUG 9 1965

EARTH TO MARS

186.05 ECC .22821 INC .4961 vl 29.805

188.75 RCA 143.59 APO 228.51 V2 24.152

158.17 ZAC 96.51 ETC 256.37 CLP 114.87

3.144 DpA 12.27 RAp 180.65 ECC 1.2950

TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1993.0 -24.92 58.$3

3828.2 3.60 178.09

1709.6 -25.91 37.51

3588.8 4.49 159.85

1450.0 -28.49 16.87

3419.2 6.81 145.70

ORBIT DETERMINATION ACCURACY

87 665.3 SR 1088.7 SS 3577.2

CRT .9946 CRS .9435 CST .9698

LSA 3779.7 MSA 374.3 89A 28.0

EL1 1275.4 EL2 59.2 ALF 56.$6

LAUNCM DATE OCT 7 1964 FLIGHT TIRE 308.00 ARRIVAL DATE AUG 11 1965

HELIOCEMTRIC CONIC

RL 149.50 LAL -.00

RP 227.$4 LAP -.39

RC 242.030 GL 4,06

PLANETOCENTRIC CONIC

C3 17.878 VML 4.229

LNCM AZMTH LNCH TIME

90.00 19 14 42

90.00 10 37 40

lOD.O0 20 42 44

100.00 11 52 19

110.00 22 8 3

110.00 12 45 29

DISTANCE 715.565 EARTH TO MARS

LOL 13.78 VL 32.565 GAL -6.79 AZL 89.47 HCA 227.85 SMA 185.95 ECC .22779 INC .5526 vl 29.805

LOP 241.61VP 21,304 GAP -2.85 AZP 90.36 TAL 521.92 TAp 189.77 RCA 143.60 APO 228.31 v2 24.193

44b 9.97 ZAL 142.54 ZAP 112.66 ITS 174.70 ZkE 148.63 ST[ 159.77 ZAC 96.30 ETC 256.84 CLP 1t3.05

DLA 12.92 RAL 1Sg. T9 RAD 6567.7 VEL 11.801 PTH 2.09 VHP 3.108 DPA 12.57 RAP 179.90 ECC 1.2942

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2601.01 -26.89 67.46 25.48 99.84 19 58 3 2001.0 -25.05 59.19

4416.97 7.05 184.26 18.25 62.50 11 51 19 3819.0 3.31 177.57

2317.09 -27.88 46.34 23.23 101.25 21 21 22 1717.1 -26.04 38.02

4178.12 8.12 165.97 17.67 61.13 13 1 57 3578.1 4.20 159.37

2056.39 -31.03 25.70 22.39 105.12 22 40 20 1456.4 -28.64 17.31

4011.58 10.90 151.66 15.99 57.40 13 52 21 3411.6 6.52 145.30

DIFFERENTIAL CORRECTION8

TOE .3678 TRA -.5533 TC3 -.3821 BAU .3378

flOE .7484 RflA -.9983 RC3 1.3606 FAU .50664

F06-7.3507 FRA21.4686 FC-24.5340 BSP 7564

BOE .8340 BRA 1.1463 8C3 1.4133 FSP 11073

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 982.9 SGR 2068.6 SG3 3256.4 ST 551.1 SR 1096.9 SS 3600.6

RRT .6004 RRF -.9871 RTF -.5840 CRT .9975 CRS .9418 CST .9557

9G8 2290.2 R23 -.1055 R13 -.9614 LSA 3784.7 MSA 382.4 SSA 26.0

SG1 2163.4 SG2 751.6 THA 71.81 EL1 1227.1 EL2 34.8 ALF 63.38

LAUNCH DATE OCT 7 1984 FLIGHT TIM( 310.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC COilC

RL 149.50 LAL -.00

RP 228.95 LAP -.43

RC 243.792 GL 4.35

PLAN(TOCENTRIC CONIC

C3 17.848 VHL 4,224

LNCH AZ14TH LNCH TIME

90.00 19 13 12

90.00 10 40 18

100.00 20 41 23

100.00 11 54 48

110.00 22 5 2

110.00 12 47 39

DISTANCE 719.472 EARTH TO MARS

LOL 13.76 VL 32.579 GAL -6.79 AZL 89.43 HCA 228.90 SHA 185.86 ECC .22742 INC .5679 vl 29.805

LOP 242.66 VP 21.343 GAP -3.14 AZP 90.37 TAL 321.89 TAp 190.78 RCA 143.39 Apo 228.13 V2 24.235

GP 9.93 ZAL 142.55 ZAP 110.81 ETS 175.11 ZAE 146.72 ETE 161.24 ZAC 96.09 ETC 255.72 CLP 111.1A

DIFFERENTIAL CORRECTIONS

TDE .3075 TRA -.3966 TC3 -.5778 BAU .3569

ROE .7557 RRA-t.O010 RC3 1.3793 FAU .51|36

FDE-7.SO00 FRA21.8492 FC-25.1471 B_P 7187

00E .8159 BRA 1.0687 0C3 1.4954 FSP 11261

DLA 13.16 RAL 159.93 RAO 6567.7 VEL 11.799 PTH 2.09 VHP 3.075 DPA 12.88 RAp 179.12 ECC 1.2937

L-I TIME INJ LAT INJ LONG INJ fiT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2608.82 -26.78 68.03 25.69 99.57 19 56 40 2008.8 -25.18 59.73

4410.31 6.77 163.77 18.38 62.44 11 53 48 3810.3 3.03 177.09

2324.40 -27.97 46.67 25.45 100.99 21 20 8 1724.4 -26.17 38.53

4169.96 7.85 165.51 17.80 61.06 13 4 18 3570.0 3.93 158.92

2082.64 -31.|4 26.15 22.61 104.87 22 39 25 1462.6 -28.78 17.74

4004.46 10.63 151.26 16.12 57.32 13 54 22 3404.5 6.25 144.93

MID-COUR$i[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 822.1 sr_ 2086.3 SG3 3325.1 ST 444.8 SR 1107.6 SS 3835.7

RRT .3350RRF -.9667 RTF -.3002 CRT .9974 CR8 .9414 CST .9255

SG8 2_42.4 R23 -.0767 fl13 -.9638 LSA 3806.6 MSA 390.3 SSA 25.5

SG1 2107.2 SG2 766.9 THA 81.32 EL1 1193.2 ELI 30.0 ALF $8.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
t

LAUNCM DATE OCT ? |964

HELIOCENTRIC CONIC

RL 149.$0 LAL -.00

RP 2Z6.$6 LAP -.4&

• C 245:554 GL 4.62

PLANETOCENTRIC C(_41C

CS 17.829 VHL 4.E2E

LNCH AZMTH LNCH TIME

90.00 19 1! 49

90.00 tO 42 52

100.00 20 40 9

100.00 11 57 15

110.00 22 4 6

110.00 lZ 49 44

FLIGHT T|M( 312.00 ARRIVAL DATE AUG 15 1955

DISTANCE 723.388 EARTH TO MARS

LOL 15.75 VL 32.574 GAL -9.79 AZL 89.40 HCA 229.95 SMA 185.77 (CC .22709 INC .9021 Vl 25.805

LOP 245.71 VP 21.382 GAP -5.42 AZP 90.39 TAt. 321.84 TAP 191.79 RCA 143.59 APO 227.96 V2 24.277

GP g.$9 ZAL 142.57 ZAP t06.93 ETS |75.53 ZNE 144.75 ETE 162.59 ZAC 95.67 ETC 256. SI CLP lO9.Z3

OLA 13.39 RAL 160.08 RAD 6567.7 VEL 11.799 PTH 2.09 VHP 3.046 DPA 13.20 RAP 178.32 ECC 1.2954

L-I TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZl4TH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2916.59 -25.$S 68.57 23.92 99.32 |9 55 25 2019.4 -25.30 $0.25

4402.25 6.52 105.3| 18.53 $2.30 1| SS |5 3802.Z 2.77 176.61

2331.48 -28.07 47.37 23.$8 100.74 21 19 1 1731.5 -26.S0 39.02

4152.$6 7.60 165.09 17,95 81.00 13 6 35 3562.4 3.$7 158.50

2068.72 -51.24 26.S0 22.85 104.63 22 SO 37 1468.7 -28.92 18.16

5957.$9 10.39 150.92 18.26 57.25 13 56 22 5397.9 6.00 144.58

DIFFERENTIAL C.CRRECTIONS

TOE .E434 TRA -.IS96 TC3 -.7874 OAU .3814

ROE .7619 RRA-I.OOS5 RC3 1.3954 FAU .52048

FOE-7.9240 FMA22.2176 FC-25.6652 BSP 6969

BOE .7999 BRA 1.0175 8C5 1.G005 FSP 11471

LAUNCH DATE OCT 7 1944

HELIOCENTRIC C.CNIC

RL 149.50 LAL o.00

RP 226.17 LAP -.49

RC 247.259 ;L 4.88

PLANETOCENTRIC CONIC

CS 17.$19 VHL 4.221

LNCH AZI4TH LNCH TIM(

90.00 19 10 34

90.00 10 45 23

100.00 20 59 3

100.00 11 56 35

110.00 22 5 20

110.00 12 51 47

DIFFERENTIAL C-_RRECTiONS

TDE .1772 TItA .0848 TC3-1.0045 6AU .4118

ROE .7975 RRA-I.O048 RC3 1.4043 FAU .53748

FD(-7.7152 FRA22.S4_ FC-29.1130 BliP 8984

ROE .7877 OHM 1.0054 2CS 1.7278 FSP 11888

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 779.2 SGR 2100.7 SG3 3387.5 ST 338.4 SR 1116.5 SS 3664.6

RRT -.0470 RRF -.9052 RTF .1198 CRT .9808 CRS .940£ CST .9624

2240.8 fl23 -.0449 fl18 -.9668 LSA 3825.0 MSA 398.1 SSA 25.1

_;1 2101.5 _2 777.2 THA 9|.65 EL1 |164.9 EL2 63.3 ALF 73.39

FL|GHT TIM( 314.00 ARRIVAL DATE AUG 17 1995

DISTANCE 727.511

LOL 13.76 VL 32.570 GAL -G.T9 AZL 89.35 HC_

LOP 244.77 VP 21.422 GAP -$.89 AZP 90.40 TN.

GP 9.84 ZAL 142.SI 2AP 107.02 ETS 175.94 ZAE

EARTH TO MARS

231.01Sl4A 185;69 ECC .22682 INC .63§4 vl 29.905

321.78 TAp 192.79 RCA 143.57 AI_) 227.91 V2 24.519

142.76 ETE 163.84 ZAC 95.63 ETC 25S.90 CLP 107.29

OLA 13.$0 RAt. 150.24 RAO 0587.7 VI[L 11.790 PTH 2.09 VHp 3.020 DPA 15.52 RAP 177.48 ECC 1.2955

L-I T|NE |NJ LAT INJ _ [NJ RT ASC INJ AZMTH |NJ TIM( PO CST TIN IHJ 2 LAT INJ 2 LONG

2523.72 -20.94 89.09 24.15 99.07 19 54 18 2023.7 -25.41 60.76

4394.72 8.£8 182.88 18.71 82.33 11 50 38 3794.7 2.53 179.22

2330.55 -28,15 47.00 23.92 100.49 21 |6 2 1736.4 -26.41 $9.49

4155.31 7,36 164.70 19.12 60.95 13 8 §0 3555.3 3.43 158.11

2074.$3 -31.34 17.03 23,11 104.40 2237 55 1474.6 -29.05 18.57

3991.80 10.17 150.59 19.42 57.19 |3 58 19 3391.8 5.77 144.26

M|D-COUR_d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 884.S 86R 2111.8 SG3 3442.9 ST 242.3 SR 1124.2 9S 3809.2

flflT -.4417 _ -.tHSss RTF .$038 CRT .8944 CRS .9398 CST .9920

2289.5 RI3 -.0108 R13 -.9694 LSA 3842.8 NSA 405.7 S$A 24.7

SG1 2153.2 _ 778.3 THA 102,08 EL1 1145.0 EL2 109,9 ALF 79.00

LAUNCH DATE OCT 7 1914

HELIOCENTRIC CONIC

RL 149.50 LAL -.DO

RP 225.76 LAp -.55

RC 246.959 GL S.lZ

PLANETOC(NTRIC C_IC

C3 17.825 VHL 4.222

LNCH TIME

19 g 28

10 47 49 4387.78 6.06 182.49 18.90 62.29 12 O 57

20 38 5 2345.01 -26.23 48.34 24.16 100.25 21 17 10

12 I 53 4148.82 7.15 164.33 18.31 60.90 15 11 2

22 Z 39 2080.37 -31.44 27.45 23.38 104.16 22 37 20

12 53 46 3986.22 9.96 150.29 16.80 57.13 14 0 14

CCRRECTIONS 14]D-COURSE EXECUTION ACCURACY

TC3-1.2336 BAU .4468 SGT 1106.0 SGR 21|9.6 SG5 3491.1

RC3 1.4120 FAU .54533 RRT -.MS0 RRF -,9650 flTF .7299

FC-26.4862 BSP 7168 SG8 2500.8 R23 .0173 R13 -.9716

BC3 1.8749 FSP 11847 SGI 2263.2 SG2 770.8 THA 111.88

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

110.00

DIFFERENTIAL

TOE .1089 TRA .2441

flOE .7727 RflA-t.O048

FOE-7.6326 FRA22.6490

ODE .7803 BRA 1.0341

LAUNCH OAT( OCT 7 1964

HELIOCENTRIC r.x_ilc

RL 149.50 LAL -.00 LOL 13.76 VL 32,561 GAL

RP 225.38 LAp -.56 LOP 246.90 VP 21.504 GAP

FLIGHT TIME 516.00 ARRIVAL DATE AUG 19 1965

DISTANCE 751.241 EARTH TO MARS

LC4. 13.70 VL 32.565 GAL -6.80 AZL 89.55 HCA 252.07 SMA 163.62 ECC .22660 1NC ,6679 vl 29.605

LOP 245.88 VP 21.465 GAP -3.96 AZP 90.4t TAL 321.71 TAp 193.79 RCA 145.56 Apo 227.65 V2 24.340

GP g.76 ZAL 142.65 ZAP 105.09 ETS 176.54 ZAE 140.72 ETE 165.00 ZAC 95.39 ETC 257.00 CLP 105.32

OLA 15.80 RAL 160.41 RAg 6567.7 VEL 11.799 PTH 2.09 VHP 2.998 DPk 15.84 RAp 176.63 [CC 1.2954

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZHTH INJ TIN( PO CST TIN 1NJ 2 LAT INJ 2 LONG

2650.81 -27.02 69.60 24.41 98.82 19 33 18 2030.8 -25.52 61.25

3787.6 2.51 175.63

1743.0 -24.$3 19.96

5548.6 3.21 157.76

1460.4 -29.17 16.97

3386.2 5.56 143.96

ORBIT DETERMINATION ACCURACY

ST 102.4 8R 1130.6 SS 3709.9

CRT .5367 CflS .9389 CST .2178

LSA 3860.6 MSA 413.1 SSA 24.3

EL1 1154.9 EL2 153.3 ALF 84.96

FLIGHT TIN( 318.00 ARRIVAL DATE AUG 21 1965

90.42 TAL 321.63 TAp 194.77 RCA 143.54

DISTANCE 735.178 EARTH TO MARS

-S.81 AZL 89.30 HCA 233.|4 SMA 185.55 ECC .22642 |NC .6996 vl 29.805

-4.23 AZP APO 227.36 VZ _4.402

RC 250.943 GL 5.$6 GP

PLAN(TOCENTRIC C(_;C

C3 17.845 VHL 4.224 DLA 13.99 RAL 180.56 RAO 6567.7 VEL 11.799 PTH 2.09 VHP 2.979 DPA 14.17

LNCH AZMTH LNCH TIN( L-I TIN( ZNJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIN( PO CST TIM

90.00 19 8 29 2637.66 -27.09 70.08 24.09 98.59 19 32 27 2037.7

90.00 10 30 12 4581.41 5.86 182.|5 19.11 62.25 12 3 14 3781.4

100.00 20 37 14 2351.44 -20.31 48,6| 24.46 100,02 21 16 25 1751.4

100.00 12 4 8 4142.86 6.95 164.00 10.51 60.85 13 13 11 3542.9

110.00 22 2 5 2085.93 -31.53 27.85 23.87 103.94 22 36 51 1485.9

110.00 12 55 46 5981.14 9.77 150.02 16.80 57.08 14 2 7 5381.1

DIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY

TOE .0392 TRA .4389 TC5-1.4663 BAU .4883 SGT 1390.0 SGR 2125,9 SG3 3531.2

ROE .7775 RRA-I.0055 tiC3 1.4163 FAU .35205 RRT -.7844 flRF -.9642 RTF .8444

FDE-7.9199 FRA23.1026 FC-26.7849 BSP 7575 SG8 2541.8 fl23 .0355 R13 -.9739

ROE .7785 BRA 1.1052 8C3 2.0387 FSP 12005 SG1 2426.0 SG2 758.0 THA |20.58

9.72 ZAL 142.71 ZAP 103.14 ETS 170.74 ZN[ 138.64 ETE 166.08 ZAC gs.14 257.10 CLP 103.33ETC

RAP 178.73 ECC 1.2937

INJ 2 LAT INJ 2 LONG

-25.62 61.72

2.10 175.47

-26,64 40.40

3.01 157.45

-29.30 19.36

5.57 143.70

ORBIT DETERHINATION ACCURACY

ST 203.1 SR 1136.0 SS 3727.0

CRT -.1134 CR$ .9579 CST -.4480

LSA 38?8.8 M$A 420.5 SSA 23,g

ELI 1156.5 EL2 201.7 ALF gl.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT T 1954 FLIGHT TIME 320.00 ARRIVAL DATE AU6 23 lgSS

MEL|OCENTRIC CONIC

RL 149.50 LAL -.DO LOL 13.76 VL $2.557 GAL

RP 224.99 LAp -.59 LOP 247.96 VP 21.546 GAP 04.49 AZP go.4S TAL 321.54 TAP 195.75 RCA 145.51

RC 252.$07 6L S.SO GP 9.65 ZAL 142.78 ZAP 10[.16 ETS 177.[3 ZAE 156.54 ETE 167.08 ZAC 94.$9

PLANETOCENTRIC CONIC

CS 17.674 VHL 4.228 DLA 14.17 RAL 160.77 RAD 6567.7 VEL 11.801 PTH 2.09 VHP 2.963 DPA 14_49

DISTANCE 739.122 EARTH TO MARS

-6.R2 AZL 89.27 HCA 234.21 SMA 185.49 ECC .22629 INC .TSOS V1 29.805

APO 227.46 V2 24.444

ETC 257.21 CLP 101.33

11)E -.0319 TRA .6781 TC3-1.7046 BAu .5298

RDE .7821 RRA -.9999 RC3 1.4179 FAU .$5765

FOE-7.9959 FRA23.5087 FC-27.008§ DIP 8165

BOE .7827 BRA 1.2082 BC3 2.2172 FSP 12126

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIHE PO CST TIN

90.00 19 7 39 2644.27 -27.tS 70.$6 24.97 98.36 19 51 45 2044.3

90.00 10 52 31 4575.61 S.68 181.81 19.34 SZ.2[ [2 5 27 3775.6

100.00 20 55 31 2557.65 -28.38 49.25 24.75 99.80 21 15 49 [757.7

100.00 12 6 20 4137.46 6.77 I63.70 18.74 60.82 13 IS 17 $537.5

110.00 22 1 36 2091.32 -31.62 28.25 23.97 [03.72 22 38 29 1491.3

110.00 12 57 42 3976.55 9.60 [49.77 t7.02 57.04 |4 S 59 3576.5

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 17Z5.6 SGR 2124.6 SG3 3562.8

RRT °.8452 RRF -.9653 RTF .9032

SG8 2757.1 R29 .0455 R15 -.9766

SGI 2654.1 SG2 744.0 THA [28.04

RAP 174.86 ECC 1.2942

INJ 2 LAT INJ 2 LONG

-25.72 62.18

1.91 175.15

-26.74 40.84

2.95 157.13

-29.41 19.74

5.20 145.45

ORBIT DETERMINATION ACCURACY

ST 290.9 SR 1140.4 SS 3740.S

CRT -.5024 CRS .9569 CST -.7714

LSA $897.7 MSA 427.6 SSA 25.5

EL1 1150.1 EL2 249.3 ALF 97.66

LAUNCH DATE OCT 7 1964 FLIGHT TIME 322.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 149.50 LAL -.00 LOL 13.76 VL

RP 224.60 LAP -.63 LOP 249.04 VP 21.589 GAP -4.75 AZP

RC 253.951GL S.92 GP 9.58 ZAL 142.86 ZAP 99.18 ETS

PLANETOCE'NTRIC CONIC

CS 17.918 VHL 4.233 DLA 14.53 RAL 160.96 RAD &$67.7 VEL 11.803 pTH 2.09 VHF 2.952 DPA 14.62

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 t9 6 57 2650.64 -27.21 71.01 25.20 98.14 19 81 T 2050.6

90.00 10 54 46 4370.39 5.51 181.51 19.59 02.18 [2 7 56 3770.4

100.00 20 35 56 2363.64 -28.45 49.68 25.06 99.50 21 15 20 1763.6

100.00 12 8 29 4182.90 6.6t 163.43 10.98 60.78 18 17 20 3582.6

110.00 22 1 18 20])6.55 -31.70 28.63 24.50 108.51 22 36 14 1496.5

110.00 12 59 SS 3972.46 9.45 149.55 17.25 57.00 14 S 48 3572.5

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCuRACy

TDE -.1047 TRA .9017 TC3-1.9499 BAU .5767 SGT 2070.4 SGR 2121.4 ,_G5 5585.1

ROE .7861RRA -.9948 RC5 1.4159 FAU .56187 RflT -.R790RRF -.9628 RTF .9556

FOE-8.0566 FRAZS.4952 FC-27.1477 8SP 8914 $GB 2970.6 R25 .0401 R15 -.9795

ODE .7930 BRA 1.$427 6C$ 2.4073 F_P 12226 lk_l 2879.5 S_ 730.6 THA 134.35

DISTANCE 743.074 EARTH TO MARS

52.554 GAL -6.88 AZL 89.24 HCA 235.28 SMA 185.43 ECC .22621 INC .7608 vl 29.805

80.43 TAL 321.44 TAp 196.72 RCA 143.49 APO 227.$8 V2 24.486

177.52 ZN[ 134.4[ ETE 168.02 ZAC 94.62 ETC ZS7.$2 CLP 99.32

RAP 175.95 ECC 1.2949

INJ 2 LAT INJ 2 LONG

-25.81 62.63

1.74 174.86

-26.83 41.25

2.67 159.86

-29.52 20.11

5.04 145.2A

ORBIT DETERMINATION ACCURACY

ST 406.6 SR 1143.3 SS 5749.1

CRT -.6670 CRS .93_8 CST -.8959

LSA 5916.5 MSA 434.6 9SA 28.1

ELI 1177.$ EL2 294.2 ALF [04.29

LAUNCH DATE OCT 7 1964 PLIGHT TIN( 324.00 ARRIVAL DATE AUG 27 19|S

DISTANCE 747.032 EARTH TO MARS

06.85 AZL 89.21 HCA 256.SS SNA 185.36 ECC .22616 INC .T903 VI 29.805

80.44 TAL 321.SS TAp 197.69 RCA 143.45 APO 227.91 V2 24.527

177.90 ZAE 132,27 ETE IS8.90 ZAC 94.35 ETC 257.45 CLP 97.28

HELIOCENTRIC CONIC

RL 149.50 LAL -.00 COL 13.76 VL SE.SS[ 6AL

RP 224.21 LAP -.66 LOP 250.11 VP 21.632 GAP -5.01 AZP

RC 255.576 GL 6.04 GP 9.49 ZAL [42.96 ZAP 97.18 ETS

PLANETOCENTRIC CONIC

C3 17.974 VHL 4.240 DLA 14.49 RAL 161.16 RAD 6567.7 VEL II.805 PTH 2.09 VHP 2.944 DpA IS.IS RAP 175.03 ECC 1.2958

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 6 23 2656.76 -27.27 71.45 25.60 97.93 19 50 40 2056.6 -25.89 65.05

90.00 10 $6 57 4565.72 5.$6 181.25 1g.85 62.15 t2 9 45 3765.7 1.59 174.60

100.00 20 35 29 2569.42 -26.52 50.10 25.$9 99.$7 2[ 14 58 i769.4 -26.95 41.66

100.00 12 10 32 4128.29 6.47 163.19 19.25 60.75 13 19 21 3526.3 2.52 156.65

110.00 22 1 4 2101.60 -31.78 29.01 24.65 103.30 22 36 6 1501.6 -29.63 20.46

110.00 13 1 26 3968.87 9.32 149.36 17.51 56.96 14 7 SS SSG8.9 4.90 143.05

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUT;ON ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.1789 TRA 1.1287 TC3-2.1916 OAU .6265 9GT 2448.3 SGR 2114.7 SGS 5598.6 ST 553.8 SIR $145.3 SS 3754.8

ROE .7898 RRA -.9880 RC3 1.4107 FAU .56488 RRT -.8988 RRF -.9612 RTF .9547 CRT -.7452 CRS .9546 CST -._330

FOE-8.1078 FRA23.5714 FC-27.2074 BSP 9790 _ 5235.1 R28 .0492 R15 -.9820 LSA 3957.0 MSA 441.2 SSA 22.7

6DE .8099 BRA [.SO00 0C3 2.6064 FSP 12293 SGI 3154.t SG2 719.4 THA 139.64 ELI 1218.S EL2 $34.S ALF 110.79

LAUNCH DATE OCT 7 1964 FLIGHT TIME 326.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC DISTANCE 750.996 EARTH TO MARS

RL 149.50 LAb -.00 LOL 15.76 VL 32.$48 GAL -6.87 AZt. 89.18 HCA 237.44 Si4A 185,$4 ECC .22619 INC .8191 vl 29.B05

RP 223.82 LAp -.69 LOP 251.19 VP 21.675 GAP -5.26 AZlP 90.44 TAL 321.21 TAp 198.64 RCA 143.41 APO 227.26 V2 24.569

RC 257.180 GL 6.24 GP 9.41 ZAL 143.06 ZAP 95.18 ET$ 178.28 ZA( 150.10 ETE t69.72 ZAC 94.09 ETC 257.55 CLP 95.25

PLANETOCENTRIC CONIC

CS 18.044 VNL 4.248 DLA 14.65 flAL 161.38 RAD 6567.7 VEL 11.808 PTH 2.09 VHp 2.939 DpA 15.45 RAp 172.11ECC 1.2970

LNCH AZMTH LNCH TIME b-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM lHJ 2 LAT INJ 2 LONG

90.00 19 S 58 2662.65 -27.35 71.87 25.95 97.72 [9 50 20 2062.6 -25.98 63.47

90.00 10 $9 4 4561.63 S.ES 181.02 20.14 62.[3 12 11 46 3761.6 1.46 174.37

100.00 20 35 10 2374.97 -28.58 50.50 25.74 99.17 21 14 45 1775.0 -27.01 42.05

100.00 12 12 34 4124.$3 6.$4 162.98 19.$5 60.73 13 21 18 3524.5 2.39 156.42

110.00 22 0 56 2106.48 -'31.86 29.37 24.99 105.10 22 SS S [506.5 -29.73 20.60

110.00 15 S 14 $965.78 9.20 149.19 17.78 56.93 14 9 20 3365.8 4.79 142.89

DIFFERENTIAL CCRRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2559 TRA 1.3595 TCS-2.4579 8AU .67R4 SGT 2828.1 m 2104.0 SG3 5502.3 ST 666.7 SR 1146.1 SS 3756.0

RDE .7931 RRA -.9792 RC3 1.4021FAU .56643 RRT -.9[09RRF -.0600 RTF .9668 CRT -.7875 CRS .9334 CST -.9SSS

FDE-8.1441FRA23.6240 FC-27.1777 BSP 10770 $68 $524,8 R23 .041"7 R13 -.9845 L9A 3957.8 MSA 447.g $SA 22.3

ROE .6325 ORA 1.6754 BCS 2.6123 FSP 12328 SG[ 3452.5 SG2 7t[.0 THA 144,12 EL1 1273.2 EL2 370.0 ALF 117,08
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JPL TM 33-t(X) EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 7 I964 FLIGHT TIME 328.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC C_lZC

RL 149.50 LAL -.00 LOL 13.76 VL 32.546 GAL

RP 223.44 LAP -.72 LOP 252.29 VP 21.719 GAP

RE 256.763 GL 6.45 GP 9.31 ZAL 143.18 ZAp

PLANETOCENTRIC CONIC

CS 18.126 VHL 4.257

LNCH AZMTH LNCH TIME

90.00 19 5 41

90.00 11 t 8

100.00 20 34 58

100.00 12 14 31

110.00 22 0 59

110.00 13 5 0

DIFFERENTIAL CORRECTIONS

TDE -.3304 TRA 1.5928 TC3-2.6840 SAU .7325

ROE .7960 RRA -.9687 RC3 1.3904 FAU .56672

FOE-8.1669 FRA23.6246 FC-27.0684 BSP 11829

8OE .8619 8RA 1.8643 6C3 3.0228 FSP 12329

DISTANCE 754.967 EARTH TO MARS

-6.89 AZL 89.15 HCA 238.52 SHA 185.29 ECC .22625 INC .8475 vt 29.805

-5.51 AZP 90.44 TAL 321.07 TAp 199.59 RCA 143.37 Apo 227.22 V2 24.611

93.17 ETS !7S.65 ZAE 127.93 ETE 170.49 ZAC 93.80 ETC 257.67 CLp 93.22

DLA 14.76 RAL 161.60 RAD 6567.7 VEL 11.611 PTH 2.09 VHP 2.938 DFA 15.75 RAp 171.19 ECC 1.2983

L-I TIME INJ LAX INJ LOI4G INJ RT A$C INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2668.26 -27.38 72.28 26.30 97.53 19 50 9 2068.3 -26.05 63.86

4358.12 5.12 180.82 20.44 62.11 12 13 46 3758.1 1.35 174.17

2360.30 -28.63 50.89 26.10 98.97 21 14 39 1780.3 -27.10 42.42

4121.32 6.24 162.80 19.83 60.71 13 23 13 3521.3 2.28 156.24

2111.20 -31.93 29.72 25.36 102.90 22 36 10 1511.2 -29.83 21.14

6963.19 9.11 149.05 18.07 56.91 14 11 4 3363.2 4.69 142.75

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3214.7 SGR 2089.7 SG3 3596.8 ST 802.9 SR 1145.6 SS 3753.3

RRT -.9185 RRF -.9565 RTF .9747 CRT -.8129 CRS .9622 CST -.9686

6GB 3834.2 R23 .0454 R13 -.9867 LSA 3979.6 MSA 454.3 SSA 21.8

$61 3766.9 SG2 704.7 THA 147.90 EL 1 1340.7 EL2 399.6 ALF 122.97

LAUNCH DATE OCT ? 1964 FLIGHT TIME 330.00 ARRIVAL DATE SEP Z 1965

HELIOCENTRIC CCNIC

RL 149.50 LAL -.00

RP 226.05 LAp -.75

RC 260.326 GL 6.64

PLAN[TOCENTRIC CONIC

C3 18.221 VHL 4.269 OLA

LNCH AZMTM LNCM TIME L-I TIME INJ LAT

90.00 19 5 33 2673.65 -27.43

90.00 11 3 7 4353.19 5.03

100.00 20 34 55 2365.41 -26.69

100.00 12 16 28 4118.66 6.15

110.O0 22 I 6 2115.74 -32.00

110.00 13 6 44 3961.09 9.03

DIFFERENTIAL C(SRRECTION8

TOE -.4079 TRA 1.8285 TC3-2.9268 9AU .7882

ROE .7986 RRA -.9564 RC3 1.3756 FAU .56565

FOE-8.1777 FRA23.5699 FC-26.8760 BSP 12945

BOE .8968 BRA 2.0635 8C3 3.2358 FSP 12298

DISTANCE 758.945 EARTH TO MARS

LOt. 13.76 VL 32.544 GAL -6.92 AZL 89.12 HCA 239.61 SMA 185.26 ECC .22635 INC .8752 vl 29.605

LOP 253.36 VP 21.763 GAP -5.75 AZP 90.44 TAL 320.92 TAP 200.53 RCA 143.32 APO 227.19 vZ 24.653

GP 9.21 ZAL 143.31 ZAP 91.17 ETS 179.0t ZA( 125.76 ETE t71.22 ZAC 93.52 ETC 257.79 CLP 91.19

14.87 RAL 161.83 RAO 6567.7 VEL 11.815 PTH 2.09 VHP 2.941DPA 16.04 RAp 170.26 ECC 1.2999

INJ LONG |NJ RT A$C INJ AZI4TH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

72.66 28.68 97.34 t9 50 6 2073.6 -26.13 64.24

160.66 20.76 62.10 12 15 42 3755.2 1.25 174.01

51.26 26.47 98.78 21 14 41 1785.4 -27.16 42.78

162.66 20.15 60.69 13 25 4 3518.7 2.19 156.10

30.05 25.75 102.72 22 36 22 1515.7 -29.92 21.46

146.94 18.39 56.89 14 12 45 3361.1 4.61 142.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3605.6 SGR 2071.8 SG3 3561.6 ST 941.1 SR 1144.2 Ss 3748.8

RRT -.9232 RRF -.9570 RTF .9602 CRT -.6294 CRS .9309 CST -.9759

4156.4 RZ3 .0430 R13 -.9886 LSA 4002.6 NSA 460.6 SSA 21.3

SGt 4099.0 862 700.5 THA 151.13 EL1 1419.6 ELI 423.8 ALF 128.33

LAUNCH DATE OCT 7 1964 FLIGHT TIME 332.00 ARRIVAL DATE SEP 4 1665

HELIOCENTRIC CONIC OISTANCE 762.924 EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 52.542 GAL -6.95 AZL 89.10 HCA 240.70 8NA 185.25 ECC .22650 IgC .9024 vl 29.805

RP 222.66 LAP -.79 LOP 254.46 VP 21.808 GAP -5.99 AZP 90.44 TAL 320.76 TAp 201.46 RCA 143.27 APO 227.18 V2 24.695

RC 261.869 GL 6.82 GP 9.11 ZAL 145.46 ZAP 99.18 ETS 179.35 ZAE 123.59 ETE 171.90 ZAC 93.23 ETC 257.92 CLP 89.17

PLANETOCENTRIC CONIC

C3 16.330 VNL 4.281 DLA 14.98 RAL 162.08 RAO 6567.7 VEL 11.820 PTH 2.09 VHP 2.949 DPA 16.32 RAP 169.35 ECC 1.3017

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 5 34 2678.77 -27.47 73.03 27.07 g7.16 19 50 12 2078.8 -26.19 64.60

90.00 11 5 3 4552.87 4.95 180.53 21.10 62.08 12 17 55 3752.9 1.18 175.88

100.00 20 35 1 2390.28 -28.74 51.61 26.87 96.60 21 14 51 1790.3 -27.25 43.13

100.00 12 18 16 4116.59 6.06 162.54 20.49 60.68 13 28 53 3516.6 Z.lZ 155.98

110.00 22 I 22 2120.11 -32.07 30.38 26.15 102.53 22 36 42 1520.1 -30.01 21.77

110.00 13 8 25 3959.52 8.97 148.86 18.72 56.88 14 14 24 3359.5 4.55 142.56

DIFFERENTIAL CORRECTIONS NZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.4840 TRA 2.0721 TC3-3.1663 6AU .8432 SGT 4001.3 SGR 2045.9 SG3 3554.2 ST 1080.6 SR 1135.7 S8 3715.6

RDE .7956 RRA -.9476 RC3 1.3462 FAU .55797 flRT -.9263 RRF -.9550 RTF .9837 CRT -.6405 CRS .9275 CST -.9819

FDE-8.0619 FRA23.S747 FC-26.3528 BSP 14248 S_ 4494.0 R23 .0406 R13 -.9697 LSA 4005.6 HSA 467.1 8SA 21.3

BDE .9313 BRA 2.2785 BC3 3.4406 FSP 12459 SGt 4440.0 662 694.5 THA 153.97 ELI 1504.1 ELI 442.1 ALF 135.31

LAUNCH DATE OCT 7 1984 FLIGHT TIM( 334.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CCNIC DISTANCE 766.915 EARTH TO MARS

RL 149.50 LAL -.00 LOt. 13.76 VL 32.540 GAL -6.98 AZL 89.07 HCA 241.79 SMA t85.20 ECC .22670 INC .9291 vl 29.805

RP 222.26 LAp -.62 LOP 255.55 VP 21.853 GAP -6.23 AZP 90.44 TAL 320.59 TAp 202.36 RCA 143.22 APO 227.18 V2 24.737

RC 263.392 GL 7.00 GP 8.99 ZAL 143.61 ZAP 67.20 ETS 179.70 zA( 121.41ETE 172.55 ZAC 92.95 ETC 258.04 CLP 87.16

PLANETOCENTRIC CONIC

C3 18.452 VHL 4.296 DLA 15.07 RAL 162.33 RAD 6567.7 VEL 11.825 PTH 2.09 VHP 2.958 DpA 16.59 RAP 168.44 ECC 1.3037

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 5 42 2683.66 -27.51 73.38 27.46 96.99 19 50 26 2083.7 -28.26 64.94

90.00 11 6 54 4351.07 4.90 180.43 21.46 62.07 12 19 25 3751.1 1.12 173.78

100.00 20 55 14 2394.95 -28.79 51.95 27.26 98.43 21 15 9 1795.0 -27.32 43.46

100.00 12 20 4 4115.02 6.03 162.45 20.84 60.67 13 28 39 3515.0 2.07 155.90

110.00 22 I 43 2124.33 -32.13 30.69 26.57 102.36 22 37 8 1524.3 -30.09 22.07

110.00 13 10 3 3958.41 8.93 148.80 19.06 56.87 14 16 2 3358.4 4.51 142.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5639 TRA 2.3068 TC3-3.4057 BAU .9020 SGT 4392.9 SGR 2023.4 $63 3522.2 ST 1220.2 SR 1134.7 SS 3710.6

ROE .7998 RRA -.9297 RC3 1.3308 FAU .55654 RRT -.9274 RRF -.9531RTF .9867 CRT -.8479 CRS .9270 CST -.9847

_DE-8.0956 FRA23.3693 FC-26.1117 BSP 15364 S¢,B 4836.S R23 .0369 R13 -.9912 LSA 4039.9 MSA 472.8 SSA 20.6

DOE .9786 BRA 2.4889 6C3 3.6565 FSP 12262 SGt 4786.4 SGZ 694.S THA 156.34 ELI 1602.0 ELI 458.2 ALF 137.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT ? 1964

HELIOCENTRIC CONIC

RL 14g.50 LAL -.OO

RP 221.89 LAp -.65

RC 264.895 GL 7.18

PLANETOCENTRIC CONIC

CS 18.588 YHL 4.311

LNCH AZMTH LNEH TIME

gO.DO 19 5 59

90.00 11 8 41

100.00 20 35 35

100.00 12 21 47

110.00 22 2 12

110.00 13 11 39

FLIGHT TIME 336.00 ARRIVAL DATE SEp 8 1965

DISTANCE 770.912 EARTH TO MARS

LOt. 13.76 VL 32.539 GAb -7.02 AZL 89.04 HCA 242.89 SNA 185.18 ECC .22894 INC .9554 vl 29.805

LOP 256.85 VP 21.696 GAP -6.47 AZP 90.44 TAL 320.40 TAP 203.29 flCA 143.15 APO 227.20 V2 24.779

GP 8.88 ZAL 143.78 ZAP 85.23 ETS 180.03 Z_ 119.25 ETE 173.16 2AC 92.66 ETC 258.16 CLp 85.17

DLA 15.15 RAL 162.59 RAD 6567.8 VEL 11.831PTH 2.10 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2888.31 -27.55 73.72 27.91 96.82 19 50 48

4349.87 4.86 180.36 21.84 62.07 12 21 I1

2399.41 -28.83 52.26 27.71 98.27 21 15 34

4114.01 5.99 162.40 21.2I 60.66 13 30 21

2128.38 -32.19 30.99 27.01 102.19 22 37 40

3957.80 8.91 148.76 19.43 56.86 14 17 37

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.$450 TRA 2.5470 TC3-S.6899 BAU .9613 SOT 4783.6 S_t 1997.2 SO3 3481.0

ROE .8026 RRA -.9113 RC3 1.3103 FAU .55274 tiNT -.8275 RRF -.9510 RTF .9890

FOE-8.0949 FRA23.1368 FC-25.7440 BSP 16552 868 5183.8 R23 .0374 R13 -.9924

BOE 1.0297 BRA 2.7051BC3 3.8685 FSP 12074 SG1 5136.9 SG2 695.5 THA 158.42

LAUNCM DATE OCT 7 1964 FLIGHT TZRE 338.00

HELIOCENTRIC CONIC DISTANCE 774.913

RL 149.50 LAL -.00 LOL 13.76 VL 32.538 GAL -7.06 AZL 89.02 HCA 244.00 S44A

tip 221.51 LAP -.88 LOP 257.75 VP 21.943 GAP -6.70 AZP 90.43 TAL 320.20 TAP

RC 268.$79 GL 7.34 GP 8.75 ZAL 143.96 ZAP 83.27 ETS 180.35 ZN[ 117.10 ETE

PLAN[TOCENTRIC CONIC

C3 18.738 VHL 4.329 OLA 15.22 RAL 182.86 RAD 8567.8 VEL 11.837 PTH 2.10 VHp

LNCH AZ14TH LkK;H TIHE L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZNTH INJ TIN(

go.Do 19 6 26 2692.71 -27.58 74.04 28.35 96.67 19 51 18

90.00 11 10 29 4349.24 4.84 180.32 22.23 62.07 12 22 54

100.00 20 36 4 2403.64 -28.87 52.38 28.16 98.11 21 16 7

100.00 12 23 28 4113.55 5.98 162,37 21.61 60.66 13 32 1

110.00 22 2 48 2132.28 -32.24 31.28 27.47 102.03 22 36 20

110.00 13 13 13 3957.69 8.90 148.78 19.82 56.86 14 19 11

DIFFERENTIAL CORRECT|ORS MID-COURSE EXECUTION ACCURACY

TOE -.7267 TRA 2.7867 TC3-3.8874 8Au 1.0210 SOT 5171.9 S_ 1967.7 SO3 3431.5

ROE .8045 RRA -.8924 RC3 1.2899 FAU .54699 RRT -.9267 RRF -.9487 RTF .9906

FDE-8.0674 FRAZ2.8751 FC-25.2723 6SP 17751 _ 5533.6 fl23 .0865 R13 -.9933

BOE 1.0841BRA 2.9261BC3 4.0756 FSP 11891 SOl 5489.6 S_ 696.5 THA IG0.25

2.971 DPA 16.84 RAP 167.55 ECC 1.3059

PO CST TIM INJ 2 LAT INJ 2 LONG

2088.3 -26.32 65,27

3749.9 1.08 173.71

1799.4 -27.39 43.77

3514.0 2.04 155.84

1528,4 -30.17 22.36

3357.8 4.48 142.47

ORBIT DETERMINATION ACCURACY

ST 1360.3 SR 1131.6 SS 3698.0

CRT -.8538 CRS .9260 CST -.9869

LSA 4071.4 NSA 478.3 SSA 20.0

EL1 1705.8 EL2 470.6 ALF 141.12

ARRIVAL DATE SEP 10 1965

EARTH TO MARS

185.18 ECC .22723 INC .9813 vl 29.805

204.20 RCA 143.09 APO 227.23 V2 24.820

173.73 ZAC 92.37 ETC 258.29 CLP 83.19

2.988 OPA 17.06 RAp 166.68 ECC 1.S084

PO CST TIN 1NJ 2 LAT INJ 2 LONG

2092.7 -28.37 $5.58

3749.2 1.06 173.68

1803.6 -27.45 44.07

3513.6 2.02 155.82

1532.3 -30.25 22.63

3357.7 4.48 142.46

ORBIT DETERMINATION ACCURACY

ST 1500.1 $R t526.9 SS 3679.4

CflT -.8570 CflS .9247 CST -.9885

LSA 4101.7 NSA 483.8 SSA 19.5

ELl 1813.7 EL2 480.3 ALF 144.35

LAUNCH DATE OCT 7 1964 FLIGHT TIME 340.00

HELIOCENTRIC CONIC

RL 149.50 LAL -.O0

RP 221.13 LAP -.91

RC 267.644 GL 7.50

PLANETOCENTRIC CONIC

C3 18.902 VHL 4.346

LNCH AZMTM LNCH TIME

90.00 19 7 O

90.00 11 12 4

100.00 20 36 41

100.00 12 25 4

110.00 22 3 30

110.00 13 14 44

LOt. 13.76 VL 32.537 ;AL

LOP 258.86 VP 21.989 GAP

GP 8.63 ZAL 144.16 ZAP

ARRIVAL DATE SEP 12 1965

DISTANCE 778.920 EARTH TO MARS

-?.10 AZL 89.99 HCA 245.10 SMA 185.15 ECC .22757 INC 1.0068 Vl 29.805

-6.93 kIP 90.42 TAL 319.99 TAp 205.10 RCA 143.01 APO 227.28 V2 24.862

81.35 ET9 180.65 ZAE 114.97 ETE 174.27 ZAC 92.09 ETC 258.41 CLP 81.25

DLA 15.28 RAL 163.14 RAD 6567.6 VEL 11.844 PTH 2.10 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2696.87 -27.62 74.34 26.81 96.52 19 51 57

4349.20 4.84 160.32 22.64 62.07 12 24 33

2407.65 -28.91 52.68 28.63 97.96 21 16 49

4113.65 5.98 162.38 22.02 60.66 13 33 36

2135.99 -32.29 31.56 27.94 101.87 22 39 6

3958.08 8.92 148.76 20.22 56.86 14 20 42

DIFFERENTIAL CORRECTIONS

TDE -.8087 TRA 3.0272 TC3-4.0870 BAU 1.0806

ROE .8055 RflA -.8728 RC3 1.2582 FAU .53960

FOE-8.0180 FRA22.5816 FC-24.7139 BSP 18966

SUE 1.1414 BRA 3.1505 0C_ 4.2763 FSP 11701

LAUNCH DATE OCT 7 1964

MID-COURS( EXECUTION ACCURACY

SGT 5556.0 SGR 1935.4 SG3 3374.t

RRT -.92541_ -.9461 RTF .9919

848 5883.4 R23 .0357 R13 -.9940

SO1 5641.9 SGZ 697.6 THA 161.87

3.009 DpA 17.30 RAP 165.83 ECC 1.3111

PO CST TIN INJ Z LAT INJ 2 LONG

2096.8 -26.43 65.87

3749.2 1.08 173.67

1607.7 -27.51 44.35

3513.7 2.02 155.82

1536.0 -30.32 22.90

3358.1 4.49 142.48

ORBIT DETERMINATION ACCURACY

ST 1639.1 SR 1120.7 $3 3654.9

CRT -.8594 CflS .9232 CST -.9898

LSA 4130.5 NSA 489.0 SSA 19.0

EL1 1924.7 EL2 487.9 ALF 147.19

FLIGHT TIN( 342.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC C(_41C

RL 149.50 LAL -.00 LOt. 13.76 VL 32.536 GAL

RP 220.75 LAP -.94 LOP 259.97 VP 22.035 GAP

RC 269.L_)2 61. 7.65 6P 8.50 ZAL 144.37 ZAP

PLAN(TOCENTRIC CCNIC

CS 19.082 VHL 4.388

DISTANCE 782.932 EARTH TO MARS

-7.15 AZL 88.97 HCA 246.21 SNA 185.14 ECC .22795 INC 1.0319 vl 29.805

-7.16 AZP 90.42 TAL 319.77 TAp 205.98 RCA 142.93 APO 227.34 V2 24.903

79.44 ETS 160.95 ZAI[ 112.66 ETE 174.78 ZAC 91.81 ETC 258.53 CLP 79.$2

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT

90.00 19 7 43 2700.78 -27.65

90.00 11 13 39 4849.74 4.85

100.00 20 37 26 2411.45 -28.94

100.00 12 26 38 4114.31 6.00

110.00 _ 4 20 2139.58 -32.34

110.00 13 16 13 $958.96 8.95

DIFFERENTIAL CORRECTION8

TOE -.8918 TRA 3.2679 TC3-4.2997 BAU 1.1405

ROE .8064 RRA -.8521 RC3 1.2287 FAU .53116

FOE-7.9548 FRA22.2478 FC-24.0985 BSP 20171

DOE 1.2024 9RA 3.3768 BC3 4.4708 FSP 11486

DLA 15.33 RAL 163.43 RAD 6567.8 VI[L 11.852 PTH 2.10 VHP 3.033 OPA 17.50 RAP 165.00 ECC 1.3140

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.62 29.29 96.38 19 52 44 2100.8 -26.47 66.15

180.3S 25.07 62.07 12 26 9 3749.T 1.08 173.70

53.15 29.11 97.82 21 17 38 1811.5 -L_r.56 44.62

162.41 22.44 60.66 13 35 12 3514.3 2.05 155.86

31.82 28.43 101.72 22 40 O 1539.6 -30.39 23.15

148.83 20.64 56.87 14 22 12 3359.0 4.53 142.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5934.7 Sr_ 1901.1SG3 3310.0 ST 1777.2 SR 1113.9 SS 3628.0

RRT -.9235 RRF -.9433 RTF .9929 CRT -.8610 CRS .9217 CST -.9908

966.6231.8 fl23 .0353 R13 -.9946 LSA 4161.4 NSA 494.0 SSA 16.5

SO1 6192.4 SG2 699.1THA 163.30 ELI 2038.4 ELI 493.9 ALF 149.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 7 1964 FLIGHT TIM( 344.00 ARRIVAL DATE 8EP 16 1985

HELIOCENTRIC CON|C

RL 149.50 LAL -.00

RP 220.37 LAp -.67

RC 270.721 GL 7.79

PLAN(TOCENTRIC CONIC

C3 19.278 YHL 4.390

LNC_ AZMTH LMCH TIME

90.00 IR 8 35

90.00 11 15 11

100.00 20 56 20

100.00 12 28 T

110.00 22 5 17

110.00 13 17 39

DIFFERENTIAL CGRRECTION$

TOE -.9754 TRA 3.5079 TC3-4.5003 8AU I.ZO01

ROE .8070 RRA -.6309 RC3 1.1972 FAU .52156

FDE-7.8792 FRA21.6841 FC-23.4217 BSP 25376

BID( 1,265R DRA 3.6030 BC3 4.6568 FSP 11253

DISTANCE 786,948 EARTH TO MARS

LOt. 15.76 VL 32,536 GAL -7.20 AZL 88.94 HCA 247.33 SMA 185.13 ECC .22838 IHC 1.0566 Vl 29.805

LOP 261.08 VP 22.081 GAP -7.38 AZF 90.41 TAL 319.53 TAP 206.86 RCA 142.85 APO 227.4i V2 24.R45

GP 8.36 ZAL 144.59 ZAP 77.57 ETS 181.24 ZA( 110.76 ETE 175.26 ZAC 95.54 ETC 258.65 CLP 77.43

OLA 15.36 RAL 163.73 RAO 6567.8 VEL 11.660 PTH 2.10 VHP 3.061DpA 17.68 RAp 164.21ECC 1.3172

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIN IMJ Z LAT INJ Z LONG

2704.46 -27.87 74.68 29.79 88.25 $9 53 40 2104.3 -26.32 68.41

4350.86 4.69 180.41 23.52 62.07 12 27 42 3750.9 1.12 173.77

2415.04 -28.88 53.41 29.65 97.68 21 18 35 1815.0 -27.61 44.88

4115.51 6.04 162.46 22.89 60.67 $3 36 43 3515.5 2.09 155.92

2142,97 -32.59 32.08 28.94 $01.56 22 41 0 1543.0 -30.46 23.40

3960.35 9.00 148.90 Z1.08 56.88 14 23 40 3360.3 4.58 142.60

M|O-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 6306.7 $GR $865.1 $63 3239.6 ST 1913.9 SR I106.2 88 3597.Z

flflT -_9210 IRF -.9402 flTF .9936 CRT -.8618 CRS .9200 CST -.9916

SG8 6576.7 R23 .0351RI3 -.9951 LSA 4192.5 MSk 498.7 SSA 18.1

SGI 8539.3 _ ?00.8 THA 184.58 ELl 2153.6 ELI 498.6 ALF 151.88

LAUNCH DATE OCT 7 1964 FL|GHT TIME 346.00 ARRIVAL DATE SEP 18 1985

HELIOCENTRIC CONIC D|$T/_iC( F90.970 EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 32.536 GAL -7.25 AZt. 86.92 HCA 248.44 544A 185.13 ECC .22666 INC 1.0811 vl 29.805

tip 220.00 LAp -1.01 LOP 262.20 VP 22.128 GAP -7.66 AZP 90.40 TAL 319.26 TAP 207.73 RCA 142.76 APO 227.50 V2 24.986

RC 272.154 _ 7.93 GP 8.23 ZAL 144.82 ZAp 75.7_ (TS $81.51 ZA( 108.72 (TE 175.71 ZAC 91.27 ETC 258.76 CLP 75.57

PLAN(TOCENTRIC CONIC

C3 1R.487 VHL 4,414 OLA 15.39 RAL 164.03 RAO.8587.8 V(L $1.869 PTH 2.11VHP 3.091DPA 17.85 RAP 163.44 ECC 1.3207

LNCH AZI4TH LI4CH TIM( L-! TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IHJ TIME PO ¢ST TIM INJ 2 LAT INJ 2 LONG

RO.O0 19 9 36 2707.8R -ZF.FO 75.13 30.35 98.13 16 54 44 2107.9 -26.56 8_.65

90.00 11 16 38 4352.56 4.94 180.51 23.99 62.08 12 29 10 3752.6 1.17 173.86

100.00 20 36 21 2418.42 -29.01 53.66 30.$3 97.56 21 19 40 1818.4 -27.66 45.12

100.00 12 29 33 4117.27 6.10 162.58 23.36 60.68 13 38 11 3517.3 2.15 156.02

110.00 22 6 21 2148.23 -32.43 32.32 29.48 101.44 22 42 7 1546.2 -30.52 23.63

110.00 13 16 3 3862,23 9.07 149.00 26.54 56.90 14 25 5 3362.2 4.65 142.70

DIFFERENTIAL r_RRECTIONS M|D-COURN( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE-1.0585 TRA 5.7485 TC3-4.6913 BAU 1.2592 SGT 6871.8 8DR 1827.5 SG3 3163.6 ST 2049.0 SR 1097.R SS 3583.2

flOE .8072 RflA -.6091 tiC3 1.1638 FAU .$1073 R2T -.9180 W -.2389 2TF .9943 CRT -.8621CRS .9163 CST -.9922

FDE-7.7810 FRA21.4934 FC-22.8901BSP 22575 SG_ 896?.4 RZ3 .0330 RI3 -.9955 LSA 4224.5 MSA 503.2 SSA 17.6

BIDE 1.3520 BRA 3.6348 8C3 4,8335 FDP 15012 SG$ U81.8 8GZ ?OJ|.5 ?HA 165.73 EL1 2269.7 EL2 502.3 ALF 153.83

LAUNCH DATE OCT 7 1964 FLIGHT TIME 348.00 ARR|VAL DATE SEP 20 1965

HELIOCENTRIC CONIC DISTANCE 794.996 EARTH TO MAR S

flL 14R.50 LAL -.00 LOL 13.76 VL 32.536 GAL -7.31 AZL 86.69 HCA 249.57 SMA 185.13 ECC .22959 INC 1.1052 Vt 29.805

RP 219.62 LAp -1.04 LOP 263.32 VP 22.174 GAP -7.83 AZP 90.39 TAL 319.02 TAp 206.59 RCA 142.86 APO 227.59 V2 25.027

RC 278.529 GL 6.06 GP 8.09 ZAL 145.07 ZAP 73.91 ETS 161.76 2AE 106.69 ET( 176.13 ZAC 91.00 ETC 258.87 CLP 73.75

PLANETOCEHTRIC CONIC

C3 19.714 VHL 4.440 DLA 15.40 RAL 164.35 RAD 6567.9 VEL 11.878 PTH 2.11 VHP 3.126 OPA 18.00 RAp 162.71 ECC 1.3244

LNCH AZMTH LNCH TIME L-I TIHE IHJ LAT INJ LOttG |HJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 10 45 2711.10 -27.?2 75.36 30.84 96.02 19 55 56 2111.1 -26.80 68.88

90.00 11 18 1 4354.84 5.02 160.64 24.47 62.09 12 30 36 3754.8 1.24 173.99

100.00 20 40 31 2421.59 -29.04 53.89 50.66 97.44 21 20 55 182|.6 -27.70 45.34

100.00 12 30 56 4119.58 6.18 162.71 23.84 60.69 13 39 35 3519.6 2.23 156.15

110.00 22 7 32 2149.34 -32.48 32.56 30.00 101.31 22 43 21 1549.3 -30.58 23.85

110.00 13 20 24 3984.60 9.16 149.13 22.02 56.92 14 26 29 3364.6 4.74 142.83

DIFFERENTIAL CORRECTIONS H|D-COURSE EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

TOE-1.1440 TRA 3.9886 TC3-4.8761 BAU 1.3178 SGT 7028.0 $GR $788.9 SG3 3082.9 ST 2182.1 SR 1069.0 SS 3526.1

ROE .8072 RflA -.7868 RC3 1.1294 FAU .48913 RRT -.9146 RRF -.9333 RTF .9948 CRT -.8618 CRS .9165 CST -.9927

FOE-7.5923 FflAZt.0755 FC-21.9197 8SP 25780 SG8 7252.1 R23 .0352 R13 -.9958 LSA 4257.1 MSA 507.5 SSA 17.2

DOE 1.4001 DRA 4.0654 BC3 5.0003 FSP 10754 SG1 7217.8 SG2 704.3 THA 166.77 EL1 2385.8 ELI 505.3 ALF 155.56

LAUNCH DATE OCT 7 1954 FLIGHT TIN( 350.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC DISTANCE 799.023 EARTH TO MARS

RL 149.50 LAb -.00 LOt. 13.76 Yr. 32.536 GAL -7.37 AZt. 88.87 MCA 250.69 SMA 185.13 ECC .22996 INC 1.1290 vl 29.805

RP 21R.25 LAp -t.O? LOP 264.45 VP 22.220 GAP -8.04 AZP 90.57 TAL 318.74 TAP 209.44 RCA 142.56 APO 227.71 V2 25.067

RC 274.908 GL 8.18 GP 7.95 ZAL 145.33 ZAp 72.$4 ET6 182.03 ZAE 104.69 ETE 176.53 ZAC 90.74 ETC 258.97 CLP 71.96

PLANETOCENTRIC CONIC

C3 19.957 VHL 4.467 DLA 15.40 RAL 164.68 RAD 8587.8 VEL $1,889 PTH Z.11VHP 3,163 DPA 16,13 RAp 162.02 ECC 1.3284

LNCH AZMTH LMCH TIME L-| TIME INJ LAT |MJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

90.00 19 12 2 2T14.07 -27.74 75.58 3$.39 95.91 19 57 16 2114.1 -26.63 67.09

90.00 11 19 20 4357.72 5.11 180.80 24.98 62.11 12 31 56 3757.7 1.34 174.15

100.00 20 41 46 2424.55 -29.08 54.$1 31.22 97.33 21 22 13 1824.6 -27.74 45.55

100.00 12 32 t5 4122.46 6.27 162.67 24._4 60.71 13 40 57 3522.5 2.32 156.31

110.00 22 8 50 2152.30 -32.52 32.76 30.56 101.16 22 44 42 1552.3 -30.63 24.07

110.00 13 21 43 3987.46 9.27 $49.28 2_.36 56.95 14 27 51 3367.5 4.85 142.98

DIFFERENTIAL CCRRECTI(:_IS M|D-COUR_[ (XI[CUT|ON ACCURACY ORBIT OETERMZNATION ACCURACY

70(-1.2222 TRA 4.2373 1C3-5.0259 BAU 1.3T26 SGT ?375.? _ $746.8 SG3 2996.4 ST 2309.9 SR 1076.? $S 3474.7

ROE .8045 RRA -.7867 RC3 1.0888 FAU .48409 RRT -.9509 RRI r -.9291RTF .9851 CRT -.8601CR$ .9133 CST -.9932

FO(-7.SZRT FRA20.8884 FC-20.9998 BSP 25122 S_ ?5?9.7 R23 .034? R13 -.9960 LDA 4278.6 MSA 511.6 SSA 17.0

BD( 1.4883 BRA 4.3063 8C3 5.1425 FSP I0565 _$ 7548.R $62 T04.6 ?HA 167.72 EL$ 2497.3 EL2 508.1 ALF 157.16
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 7 1964

HELIOCENTRIC CONIC

RL 169.50 LAL -.DO

RP 218.89 LAp -1.10

RC 278.266 GL 8_30

PLANETOCENTRIC CONIC

C3 20.218 VHL 4.494

LNCH AZMTH LNCH TIME

90.00 19 15 27

90.00 11 20 35

100.00 20 45 13

100.00 12 35 30

110.00 22 10 13

110.00 15 23 0

FLIGHT TIM( 352.00 ARRIVAL DATE SEP 84 1965

DISTANCE 805.060 EARTH TO MARS

LOL 15.76 VL 32.557 GAL -7.43 AZL 88.85 HCA 251.82 SMA 185.14 ECC .25059 INC 1.1527 Vl 89.805

LOP 265.58 VP ZE.EGT GAP -8.IS AZP 90.36 TAL 318.45 TAp EIO._RCA 148.45 APO 227.85 VZ 25.108

GP 7.81 ZAL 145.80 ZAP 70.40 ET_ 182.28 ZA[ 102.73 (TE 178.91 ZAC 80.49 ETC 259.07 CLp 70.81

DLA 15.39 RAL 185.01 RAD 6567.8 VEL 11.900 PTH Z.11 VHP

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZ14TM INJ TIN(

8716.83 -27.78 75.78 31.96 95.61 19 58 44

4561.13 5.22 180.99 25.50 62.15 lZ 35 18

2427.34 -29.09 54.31 31.76 97.22 21 23 41

4185.85 6.39 163.05 24.86 60.74 13 42 16

2155.13 -32.55 38.99 31.14 101.06 22 46 9

3970.83 9.39 149.46 23.03 56.98 14 29 11

DIFFERENTIAL CORRECTIONS

TOE-1.318t TRA 4.4666 TC3-5.1977 BAU 1.4337

flOE .8074 flflA -.7414 RC3 1.0587 FAU .47408

FD(-T.4768 FRAEO.1754 FC-ZO.2997 9_P 26052

BOE 1.5440 BRA 4.5279 BC3 5.3044 FSP 10189

LAUIACH DATE OCT 7 1964

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 218.52 LAp -1.12

RC 277.809 GL 8.41

PLANETOCENTRIC CONIC

C3 Z0.498 VHL 4.527

LNCH AZMTH LNCH TIME

90.00 19 15 1

90.00 11 21 48

100.00 ZO 44 48

100.00 IE 34 43

110.00 ZZ 11 44

110.00 13 24 14

MID-COURSE EXECUTION ACCURACY

SGT 7714.5 SGR 1710,Z SG3 2910.7

RRT -,9055 RRF -.9252 RTF .9955

SGB 7901.8 R23 .0559 R13 -.9983

SG1 7870,0 SGZ 707.8 THA 168.54

FLIGHT TIN[ 354.00

DISTANCE 807.099

LOt. 13.79 VL 32.538 GAL -7.50 AZI. 88.82 HCA 252.96 SMA

LOP 266.71 VP 22.313 GAP -8.47 AZP 90.34 TAL 3t8.15 TAp

GP 7.66 ZAL 145.89 ZAP U.70 [T9 182.49 ZN[ 100.80 [TE

5.205 DPA 18.24 RAP 161.37 ECC 1.35E1

PO CST TIM INJ Z LAT INJ 2 LONG

2116.8 -26.87 6Y.E8

3761.1 1.45 174.54

1827.3 -27.78 45.75

3525,8 2.44 15S.4R

1555.1 -30.89 24.87

3370.8 4.98 143.15

ORBIT DETERMINATION ACCURACY

ST 2443.2 SR 1070.S SS 3446.3

CRT -.8604 CR8 .9150 CST -.9934

LSA 4387.4 MSA 515.0 SSA 16.4

EL1 2618.3 EL2 509.0 ALF 158.49

ARRIVAL DATE SEP 26 1965

EARTH TO MARS

185.15 ECC .23126 INC 1.1761 vl 89.805

211.11 RCA 142.34 AlSO 227.97 V2 85.148

177.27 ZAC 90.25 [TC 259.18 CLP 68.50

DLA 15.37 RAL 165.39 RAO 6567.6 VEL 11.911 PTH 2,12 VHP 3.24/ DpA 18.33

L-I TIM( INJ LAT INJ L._NG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

2719.37 -27.79 75.96 32.54 95,72 20 0 21 2119.4

4385.13 5.34 181.22 28,04 62,15 12 34 32 3765.1

2429.93 -29.11 54.50 32.37 97.13 21 25 16 1829.9

4129.80 6.52 163.27 25.40 60.76 13 43 _ 3529.8

.2157.81 -32.59 33.19 3t.73 100.94 22 47 42 1557.8

3974.68 9.53 149.67 25.56 57.02 14 30 28 5374.7

DIFFERENTIAL CCNR(CTION6

TOE-1.4034 TRA 4.7049 TC3-5.3431BAU 1.4907

ROE .8074 RRA -.7185 RC3 1.0227 FAU .46072

F08-7.3582 FRA19.6968 FC-19,4601 9SP 27153

BOE 1.6191 8RA 4.7595 BC3 5,4401 FSP 9889

RAP 180.TGECC 1.337S

INJ 2 LAT INJ 2 LONG

-28,?0 87.46

1.58 174.56

-27.82 45.94

2.57 156.71

-30.74 24.46

5,12 143.38

ORBIT DETERMINATION ACCURACY

ST 2570.5 SR 1060.8 88 3403.2

CRT -.8594 CRS .9113 CST -.9937

LSA 4384.1MSA 518.2 SSA 16.1

EL1 2733.6 EL2 510.0 ALF 159.74

MID-COURSE EXECUTION ACCURACY

SGT 8043.4 SGR 1970.6 SG3 2820.3

RRT -.9019RRF -.9209 RTF .9957

SGB 8215.0 R23 .0364 R13 -.9965

$G1 8184.3 $G2 709.3 THA 189.31

LAUNCH OATS OCT T 1964 PLIGHT TIN( 358.00 ARRIVAL DATE 8EP 88 1945

HELIOCEMTRIC CONIC DISTANCE 811.141 EARTH TO MARS

RL 149.50 LAL -.00 LOt. 13.78 _L 32.538 GAL -7.57 AZL 88.80 HCA 254.09 SNA 185.17 ECC .23|99 INC 1.1993 Vl 89.805

RP 218.16 LAP -1.15 LOP 887.85 VP 22.380 GAP -8,88 AZP 90.33 TAL 3L7.83 TAp 211.93 RCA 142.21 Apo 228.13 V2 85.188

RC 278.953 GL 8,51 Gff 7.52 ZAL 146.17 ZAP 9T.04 ET3 182.71 ZAE 98.90 ETE 177.80 ZAC 90.02 ETC 259.25 CLP 88.83

PLANETOCENTRIC CONIC

C3 20.784 VHL 4.560 DLA 15.34 RAL 165.71 RAD 6567.8 VEL 11.924 PTH 2.12 VMp 3.294 DpA 18.40 RAp 160.19 ECC 1.3482

LNCH AZNTH LNCH TIM( L-3 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 18 43 2781.69 -27.80 76.13 53.15 95.64 20 2 5 2121.7 -26.?2 67.63

RO.00 11 22 54 4369.70 5.48 181.47 26.60 82.18 12 35 43 5769.7 1.72 174.82

100.00 20 48 27 2432.33 -29.13 54.68 32.98 97.03 21 26 59 1832.3 -27.85 48.11

100.00 12 35 51 4134.30 6.67 163.52 25.95 80.79 13 44 45 3534.3 2,72 158.96

110.00 22 13 ZZ 2160.37 -32.62 33.39 52.34 100.83 22 49 22 1560.4 -30.78 24.65

110.00 13 25 25 3979.02 9.70 149.90 24.11 57.06 14 31 44 3379.0 5.29 145.58

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.4911TRA 4.9437 TC3-5.4753 BAU 1.5466 SGT 8362.7 SGR 1631.2 363 2728,2 ST 2695.8 Sit 1050.7 88 3356.1

ROE .8074 RRA -.6958 RC3 .9866 FAU .44692 RRT -.8988 RRF -,9160 flTF .9939 CRT -.8581CflS ,9095 CST -.9939

FDE-T.2354 FRA19.2104 FC-18.6072 9SP 28246 _ 8520.3 R23 ,0370 R13 -.9996 LSA 4401.7 MSA 521.3 SSA 15.7

BOE 1.6958 BRA 4.9925 8C3 5.5635 FSP 9588 SG1 8490.6 862 710.8 THA 170.01 ELI 2847,_ ELE 510.7 ALF 160.87

LAUNCH OATS OCT 7 1984 PLIGHT TIME 358.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC C_NIC DI$TAMCE 815.186 EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 32.540 GAL -7.84 AZL 88.79 HCA 855._3 SMA 185.19 ECC .23278 INC 1.8283 vl 29.805

RP 217.80 LAP -1.18 LOP 888.99 VP 22.409 GAP -8,90 AZP 90.31 TAt. 317.50 TAP 212.73 RCA 142,08 APO 228.29 V2 25.228

RC 280.240 GL 8.61 GP 7.38 Z/d. 146.46 ZAP 65.42 [T$ 192.91 zN[ 97.05 ETE 177.92 ZAC 89.79 ETC 259.33 CLP 85.20

PLANI[TOCENTRIC CONIC

C3 21.111 VHL 4.595 DLA 15.30 flAL 169.07 RM) 6587,9 VEL tl,937 pTH 2.|2 VHP 3.344 DPA 18.49 RAP 159.98 ECC 1.34T4

LNCH AZIATH LNCH TIM( b-I TIME INJ LAT INJ LONG INJ RT AS(; INJ AZMTM INJ TIM( PO C$T TIN INJ 2 LAT INJ E LONG

90.00 19 18 33 8783.81 -27.81 76.88 33.77 95.56 20 3 57 2123.8 -26.75 87.78

90.00 11 23 57 4374.84 5.65 181.78 27.17 GE.EI 12 38 32 3774.8 1.89 175.11

100.00 20 48 15 2434.55 -29.15 34,84 33.60 96.95 21 28 49 1834,9 -27.98 48.87

100.00 12 36 56 4139.34 6.83 163,81 26.53 60.83 13 45 56 3539.3 2.89 157.23

110.00 22 15 6 2188.80 -32.65 53.57 32.97 100.73 82 51 8 1562.8 -30.83 24.8£

110.00 13 26 35 3983.85 9.87 130.18 24.69 57.11 14 32 58 3383.9 5.47 143.84

DIFFERENTIAL CGRflECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5802 "iRA 5.1819 TC305.5959 BAU 1.8019 SGT 9972.1 SCAt 1592.2 SG3 2934.8 ST 2818.9 Sit 1040.7 SS 3312.0

ROE .8076 RRA -.8?34 RC5 .9507 FAU .43282 RRT -.8914 RRF -.9110 RTF .9981 CRT -.8587 CRS .9079 C$T -.9940

F08-7.1059 FRA18.?149 FC-17.749? 984P 29308 SG8 9817,0 R23 ,0377 R13 -.9987 LSA 4441.2 NSA $23.9 89A 15.4

BOE 1.7745 BRA 5.2255 0C3 5.,8758 FSP 9278 Srel 9788,2 9GZ 712.0 THA 170,84 EL1 2981.1 ELE 510.9 ALF 181,88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE OCT T 1964

HELIOCENTRIC CONIC

RL 146.S0 LAL -.00

RP 217.44 LAP -I,Z[

RC 28[.529 GL 8.70

PLAHETOCENTRIC CONIC

C3 21.446 VHL 4.63[

LNCH AZMYH LNCH TIME

90.00 [9 ZO 31

90.00 11 24 56

100.00 20 $0 10

100.00 [2 37 58

110.00 22 16 56

110.00 13 E7 41

FLLGHT TIM( 360.00 ARRIVAL DATE OCT E 1985

LOL 13.76 VL 52.54[ GAL

LOP 270.14 VP 22.453 GAP

GP 7.24 ZAL 146.80 ZAP

DISTANCE 8[9.234 EARTH TO MARS

-7.TZ AZL 88.15 HCA 256.38 SMA 185.21 [CC .23359 INC 1.2452 V1 29.805

-9.10 AZP 90.29 TAL 317.[5 TAp 2[3.53 RCA 141.95 AI_ EE9.4T V2 ES.26R

63.85 (TS [83.1[ ZAE 95.23 (TE [78.22 ZAC 89.58 ETC 259.40 CLP 63_62

OLA 15.25 RAL 166.44 RAD 6567.9 VEL 11.951 PTH 2.13 VHP 3.396 DPA [6.50 RAP 159.[8 ECC 1.3530

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME F_ CST TIM INJ 2 LAT IflJ 2 LONG

2725.73 -27.82 76.42 34.4[ 95.49 20 S 56 2125.? -26.77 67.R1

4560.55 5.83 182.09 27.76 62.24 12 37 57 3780.5 E.07 [75.4E

2436.60 -29.19 54.99 34.24 R6.RT 21 30 47 [836.6 -27.90 46.41

4[44.9[ 7.02 164.[2 27.[2 60.67 13 47 3 3544.9 3.08 157.54

2165.1[ -32.68 33.74 33.61 100.63 22 53 l [565.1 -30.87 24.99

3989.[7 10.07 [_0.45 25.27 57.16 14 34 1| 3389.2 5.87 144.1E

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-[.670[ TRA 5.4201 TC3-S.7035 BAU [.6593 SET 8RT[.2 [DR 1553.9 SG3 2540.7 ST 2939.7 SR 1030.? 6S $264.3

RDE .8076 flflA -.6512 tiC3 .9150 FAU .41650 RRT -.8857 RI_ -.9058 flTF .9962 CflT -.9553 CRS .9062 CST -.9941

FDE-6.974[ FRAIE.2|Z9 FC-16.8927 BSP 30328 _ 9[04.8 R23 .0384 RE3 -.9967 LEA 446[.4 MSA 326.2 SEA [3.1

BOE [.8553 BRA 5.4590 6C3 5.7765 FSP 8963 SGI 9076.9 SG2 713.[ THA [7[.22 ELI 3073.0 EL2 510.9 ALF 162.62

LAUNCH DATE OCT 7 1964 FLIGHT TIME 362.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC C_NIC DISTANCE 823.284 EARTH TO MARS

RL [49.50 LAb -.00 LQL [3.76 VL 32.542 GAL -7.8[ AZL 89.73 HCA 257.53 Si4A [85.23 ECC .2344R INC I.P_ST9 V1 29.805

RP 2[7.09 LAP -[.24 LOP 27[.28 VP 22.4RR GAP -9.3[ AZP 90.27 TAL 316.7R TAp 214.32 RCA [4[.80 APO E20.67 V2 25.307

RC 282.601 GL 8.79 GP T.[0 ZAL 147.[3 ZAP 6_.3[ ET6 183.2R ZAE 93.45 ETE 178.50 ZAC 69.37 ETC 259.47 CLP 62.06

pLAN(TOCEMTRIC CONIC

C3 21.806 VHL 4,670 DLA 15.18 RAt. [69.92 RAO 6S6T.R V(L 11.R99 PTH 2.[3 VHp 3.452 OPA [9.52 RAP [56.74 ECC 1.3569

LNCH AZ14TH INCH Title L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ E LAT INJ E LONG

90.00 19 22 36 2727.46 -ET.R3 76.55 35.06 95.43 20 8 4 2127.5 -28.79 68.04

90.00 [[ 25 52 4366.9[ 6.03 182.44 2R.38 62.28 12 36 5R 3786.8 2.27 173.77

100.00 20 52 [3 2438.46 -ER.[R 55.[3 34.90 99.80 2[ 32 51 [838.5 -27.R3 46.55

100.00 12 38 57 4151.02 7.22 [94.46 27.73 60.91 [3 48 8 355[.0 3.29 157.66

110.00 22 [8 33 2167.50 -32.71 33.91 54.27 t00.54 22 55 0 [567.3 -30.91 25.15

110.00 [3 29 46 3994.97 10.29 150.76 25.97 57.22 14 35 Z[ 3395.0 5.89 [44.42

DIFFERENTIAL CGRRECTION6 MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE-1.7606 TRA 5,6590 TC3-5.7979 BALI t.7095 SET 9259.9 KR 1516,1 SG3 2446.[ 67 3058.0 SR 1020.5 SS 3214.6

ROE .608[ RflA -.6295 RC3 .0796 FAU .40390 RRT -.9791 _ -.S002 RTF .9963 CRT -.6537 CR$ .9046 CST -.9942

FOE-6.6364 FRA[7.TQDO FC-IS.0354 BSP 3[339 _ 9383.2 R£3 .0392 Rt3 -.9968 LEA 45E[.9 MSA 526.3 66A [4.9

BIDE 1.9372 BRA 5.9939 6C3 5.8639 PS4P 8654 _1 9359.0 _62 713.9 THA 171.76 ELl 3183.1 EL2 510.5 ALF 163.67

LAUNCH DATE OCT T 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 4 1965

HELIOCENYRIC CONIC

RL 149.50 LAL -.OO

RP 216.74 LAP -1.27

RC 284.057 GL 8.27

PLANEYOCENYRIC CONIC

C3 22.187 VHL 4.710

LHCH AZMTM LNC.H TIME

90.00 19 24 49

90.00 [1 26 44

100.00 20 54 22

100.00 12 39 52

110.00 22 20 56

110.00 [3 29 46

DISTANCE 827.337 EARTH TO MARS

LOL [3.76 VL 32.544 GAL -7.89 AZL 88,7[ HCA 258.68 SMA 185.26 ECC .23541 INC 1.2904 Vl 29.605

LOP 272.44 VP 22.545 GAP -9.52 AZP 90.25 TAL 316.42 TAP 215.10 RCA 141.65 APO 228,87 V2 25,346

GP 6.96 ZAL [47.47 ZkP 60.81 (TS 183.47 ZAE 91.71 ETE 176.76 ZAC 89.17 ETC 259.52 CLP 60.56

DLA 15.1[ RAL [67.21 RAD 6567.9 VEL 1[.962 PTH 2.14 VHP 3.510 DPA 18.52 RAp [58.35 ECC 1.3651

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2729.01 -27.84 76.66 35.74 95.38 20 10 18 2129.0 -26.61 66.15

4393.63 G.ES 162.82 29.0[ 62.33 [2 39 58 3793.6 2.49 176.15

2440.21 -29.[9 55.25 35.56 96.74 2[ 35 3 1640.2 -27.95 46.67

4157.66 7.44 164.83 28.36 60.97 13 49 10 3557.7 3.51 158.24

2169.39 -32.73 34.06 34.95 100.45 22 57 S 1569.4 -30.95 25.30

4001.25 10.52 151.10 26.50 57.29 14 36 29 3401.2 6.13 144.76

DIFFERENTIAL C(:RRECTION6

TOE-[.DE27 TRA 5.8985 TC3-5.880[ BAU 1.7620

ROE .6087 RflA -.6063 RC3 .8450 FAU .36931

POE-6.6990 FRAX7.2041 FC-15.[912 BSP 32311

SUE 2.0215 BRA 5.9298 Be3 5.9405 FSP 8339

MID-COURSE EXECUTION ACCURACY

SET 9539.2 SGR [479.5 SG3 2352.0

RRT -.8732 RRF -.9944 RTF .9964

SG8 9653.3 R23 .040[ RE3 -.9968

SGI 9626.8 SG2 714.6 THA 172.24

LAUNCH DATE OCT 7 1964 FLIGHT TIN( 366.00

HELIOCENTRIC C..CN|C DISTANCE 831.392

ORDIT DETERMINATION ACCURACY

ST 3174.5 SR 1010.5 SS 3164.6

CRT -.8521 CRS .9030 CST -.9943

LSA 4564.2 HSA 529.9 SEA 14.6

EL1 3292.2 EL2 509.9 ALP 164.44

ARRIVAL DATE OCT 8 1965

EARTH TO MARS

RL 149.50 LAL -.00 LOL 13.76 VL 32.546 GAL -7.98 AZL 86.6R HCA

RP 216.39 LAP -1.29 LOP 273.59 VP 22.591 GAP -9.72 AZP RO.Z3 TAL

RC 265.296 GL 8.94 GP 6.82 ZAL 147.82 ZAP 59.36 ETS 183.63 zAE

PLAN[TOCENTRIC CONIC

C3 22.390 VHL 4.753 DLA [5.03 _AL t67.60 RAD 9567o9 VEL [1.999 PTH

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT

90.00 1927 10 2730.39 -27.83

90.00 [1 27 32 4401.00 6.48

100.00 20 56 39 244[.78 -29.20

100.00 12 40 44 4164.83 7.68

110.00 22 23 4 2171.37 -32.T6

110.00 13 30 48 4008.01 10.76

DIFFERENTIAL CORRECTIONS

TDE-1.9457 TRA 6.1391 TC3-5.9495 BAU [.8134

flOE .8094 RRA -.5278 RC3 .8[10 FAU .3746§

FD(-6.SST[ FRA16.7013 FC-14.3580 BSP 33276

ROE 2.1073 6RA 6.1671 BC3 6.0045 FSP 8033

259.83 SMA 185.29 ECC .23641 INC 1.3129 vl 29.805

3[6.03 TAp 215.86 RCA 14[.49 Also 229.09 VZ 25.385

90.01 ET( [79.01 ZAC 88.99 ETC 259.58 CLP 99.12

2.t4 VHp 3.572 DPA 18.51 RAP 158.00 [CC 1.3718

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.76 36.43 95.33 20 12 40 2[30.4 -26.82 68.24

183.24 29.66 62.37 [2 40 $3 380[.0 2.73 [76.57

56.37 36.27 gG.66 21 37 21 [84[.8 -27.97 46.76

16S.23 2R,01 61.02 [3 50 g 3564.8 3.75 138.64

34.21 33.65 100.36 22 5g 16 1571.A -30.98 26.44

[3[.47 27,[4 $7.36 14 37 36 3408.0 G.38 145.11

MID-COURSE EXECUTION ACCURACY oRBIT OETERNINATION ACCURACY

SET 9806,3 SC_ 1443.8 SG3 2258.5 ST 3288.6 SR 1000.3 SS 3112.9

RRT -.8665 RRF -.8884 RTF .9964 CRT -.8305 CRS .9015 CST -.9943

SC_ 9R13.9 RZ3 .0409 R13 -.9968 LsA 460E.9 MSA 33|.2 SEA 14.4

SG[ 9888.[ SGZ 715.0 THA [72.69 ELI 3399,S EL2 509.0 ALF 165.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT T 1964

HELIOCENTRIC CONIC

RL 149.50 LAL -.DO

RP 216.05 LAp -t.3Z

RC 255.520 GL 9.01

PLANETOCENTRIC CONIC

C3 23.018 VHL 4.798

LNCH AZHTH LNCH TIME

90.00 19 29 37

90.00 11 28 1T

100.00 20 59 3

100.00 12 41 $3

110.00 22 25 19

110.00 15 $1 45

FLIGHT TIME 368.00 ARRIVAL DATE OCT 10 1965

DISTANCE 835.449

LOt. 13.76 VL 32.548 GAL -8.08 AZL 88.66 HCA 260.99 SMA

LOP 274.75 VP 22.687 GAP -9.98 AZP 9D.21 TAL 315.82 TAp

6P 6.69 ZAL 148.19 ZAP 57.95 ET8 183.79 ZAE 88.34 ETE

EARTH TO MARS

185.32 ECC .23746 INC 1.3353 vl 29.805

216.62 RCA 141.32 APO 229.33 V2 25.425

179.24 ZAC 88.81 ETC 259.62 CLP 57.70

DLA 14.95 RAL 168.00 RAD 6567.9 VEL 12.018 PTH 2.14 VHP

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

2731.60 -27.86 76.85 37.14 95.28 20 15 9

4408.91 6.73 185.69 30.52 62.43 12 41 46

2443.22 -29.22 55.47 36.98 96.62 21 59 46

4172.52 7.95 165.66 29.87 61.08 13 51 5

2173.26 -32.78 34[36 36.36 100.28 23 I 32

4015.24 11.03 151.86 27.80 57.44 14 38 41

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-2.OSDs TRA 8.3813 TC5-6.0064 BAU 1.8637 80710067.8 Sr_ 1409.2 SG3 2166.1

ROE .8105 RRA -.5679 RC3 .7778 FAU .$8003 RflT -.8595 RRF -.8821RTF .9964

FDE-5.4197 FflA16.2019 FC-15.5413 BSP 34213 SC,_10165.6 R25 .0418 R13 -.R968

BOE 2.1946 ORA 6.4065 BCS 6.0566 FSP 7728 $6110140.8 SG2 715.1THA 173.11

LAUNCH DATE OCT 7 1964 FLIGHT TIME 370.00

HELIOCENTRIC CONIC DfSTANCE 839.50E

RL 149.50 LAL -.00 LOL 13.76 VL 32.550 GAL -8.18 AZL 80.64 HCA 282.16 SMA

RP 213.71 LAP -1.34 LOP 275.92 VP 22.682 GAP -10.15 AZP 90.19 TAL 315.21 TAP

RC 287.729 GL 9.07 _ 6.56 ZAL 146.58 ZAP 56.58 ET8 183.93 Zkl[ 88.72 ETE

PLANETOCEMTRZC CONIC

C3 23.471VHL 4.845 DLA 14.83 R/d. 168.41RAD 6568.0 VlEL lZ.035 PTH 2.15 VHp

LNCH AZMTH LNCH TII4( L-I TIME INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME

90.00 19 32 12 2752.85 -27.87 78.92 37.87 95.25 20 17 45

90.00 11 28 38 4417.$7 7.00 184.17 31.01 62.49 12 42 35

100.00 21 I SS 2444.51 -29.23 55.57 37.71 96.57 21 42 17

100.00 12 42 18 4180.73 8.20 1_6.12 30,36 61.15 13 51 59

110.00 22 27 40 2175.08 -32.80 34.49 37.09 t00.20 23 3 55

110.00 13 32 41 4022.95 11.$1 152.28 29.49 57.53 14 39 44

DIFFERENTIAL C_RRECTION$ MID-C._JRS( EXECUTION ACCURACY

TOE-2.1353 TRA 6.8248 TC$-6.0519 BAU 1.9135 _T10317.6 SRR 1378.0 SG3 2074.9

ROE .8114 RRA -.5407 RC3 .7455 FAU .34553 RRT -.8923 RRF -.8757 RTF .9964

FDE-6.2711 FRA15.7036 FC-1_.7453 BSP 35112 $6810408.9 R23 .0426 R13 -.9967

BDE 2.2844 8RA 6.6473 BC3 6.097? FSP 7424 S6110384.3 362 715.t THA 173.48

3.656 DpA 18.48 RAP 157.70 ECC 1.3788

PO CST TIM INJ Z LAT INJ 2 LONG

2151.$ -26.84 68.35

3808.9 2.99 177.01

1843.2 -27.99 46.89

3572.5 4.01 159.06

1573.3 -31.02 25.58

3415.2 6.68 145.50

ORBIT DETERMINATION ACCURACY

ST 3400.2 SR 990.5 SS 3060.2

CRT -.8469 CRS .9000 csT -.9944

LSA 4650.2 MSA 532.S SSA 14.2

EL1 3504.9 EL2 S07.9 ALF 165.81

ARRIVAL DATE OCT 12 1965

EARTH TO MARS

185.36 (CC .23857 INC 1.3578 Vl 29.805

217.36 RCA 141.14 APO 229.38 V2 25.461

179.46 ZAC 88.64 ETC 259.63 CLP 56.$3

3.702 OPA 18.44 RAP 157.44 ECC 1.3865

PO CST TIM INJ 2 LAT INJ 2 LONG

2132.6 -26.85 68.41

$817.4 $.26 177.48

1844.5 -28.01 46.98

3580.7 4.29 159.51

1575.1 -31.05 25.71

3422.9 6.95 145.90

ORBIT DETERMINATION ACCURACY

ST 3510.2 SR 980.8 SS 3007.2

CRT -.8475 CR8 .898? CST -.9944

LSA 4694.9 MSA 533.0 SSA 14.0

ELI 3609.2 EL2 506.6 ALF 166.41

LAUNCH OATS OCT T 1964 FLIGHT T|ME 372.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC DISTANCE 843.565 EARTH TO MARS

BL 149.50 LAL -.OO LOL 13.?6 VL $2.552 GAL -8.29 AZL 88.62 HCA 263.32 8Mk 185.40 ECC .23975 INC 1.3798 V1 29.805

RP 215.38 LAp -1.37 LOP 277.06 VP 22.726 GAP -10.35 AZF 90.16 TAL 514.77 TAp 218.09 RCA 140.95 APO 229.84 V2 Z$.495

RC 286.924 GL g.12 GP 6.43 ZAL 148.95 ZAP 55.24 ETS !84.07 zAE 85.13 TTE 179o67 ZAC 68.49 ETC 259.68 CLP 54.99

PLANETOCENTRIC CONIC

C3 25.950 VNL 4.894 DLA 14.72 RAL 168.83 RAD 6568.0 VEL 12.055 PTH 2,15 VHP 3.772 OPA 18.38 RAP 157.23 ECC 1.3942

LHCH AZMTH LNCH TIME L-I TIME INJ bAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 19 $4 54 2733.55 -27.87 76.99 38.61 95.21 20 20 27 2133.6 -26.86 68.47

90.00 11 29 36 4426.36 7.28 184.68 3|.71 62.56 12 43 22 3826.4 3.55 177.98

100.00 21 4 9 2445.68 -29.23 55.66 38.45 96.53 21 44 55 1845.7 -28.02 47.06

100.00 12"45 1 4189.45 6.49 166.61 31,06 61.23 13 52 50 3589.5 4.58 160.00

110.00 22 30 6 2178.76 -32.82 34.62 37.84 100.13 23 6 23 1576.8 -31.08 25.84

110.00 13 33 34 4031.13 11.81 152.72 29.19 57.82 14 40 45 3431.1 7.26 146.34

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

708-2.2325 TRA 6.8705 TC3-6.0855 BAU 1.9619 SG710558.1SGR 1343.9 $63 1985.3 ST 3617.8 SR 971.2 SS 2953.2

ROE .8129 RRA -.5502 RC3 .7141FAU .33116 RflT -.6449 RRF o.8691RTF .9963 CRT -.8458 CRS .8975 CST -.9944

FDE-6.1270 FRA15.2159 FC-11.9706 BSP 36003 Sr_10843.3 R23 .0437 R13 -.9987 LSA 4740.0 MSA 533.4 SSA 13.9

ROE 2.3739 BRA 6.8909 BC3 6.1272 FSP 7130 86110619.2 SG2 714.8 THA 173.83 ELI 3711.7 ELZ 505.1ALF 166.96

LAUt4CH DATE OCT 7 1964 FLIGHT TJNE 3T4.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC

RL 148_SD LAL -.00

RP 215.05 LAp -1.40

RC 290.105 GL 9.17

PLANETOCENTRIC CONIC

CS 24.458 VHL 4.945

LNCH AZ14TH LNCH TIME

90.00 19 37 42

90.00 11 30 10

100.00 21 6 53

100.00 12 43 41

110.00 22 32 38

110.00 13 34 23

DIFFERENTIAL CCRRECTIONS

T08-2.3309 TflA 7.1182 TC3-8.1083 BAU 2.0098

ROE .8145 RRA -.5123 RCS .6839 FAU .31703

F08-5.9823 FRA14.7320 FC-11.2220 6SP 36870

ROE 2.4691 BRA 7.1366 RC3 6.1465 FSP 6839

DISTANCE 847.623 EARTH TO MARS

LOt. 13.76 VL 32.554 GAL -8.39 AZL 88.60 HCA 264.49 SMA 185.44 ECC .24098 INC 1.4020 vl 29.805

LOP 278.25 VP 22.773 GAP -10.53 AZP 90.13 TAL 314.32 TAP 216.81 RCA 140.75 APO 230.12 V2 25.535

GP 6.30 ZAL 149.35 ZAP 53.95 (T8 184.20 ZAI[ 83.58 ETE 179.87 ZAC 88.34 (TC 259.70 CLP 53.70

OLA 14.59 RAL 169.25 RAD 6566.0 V(L 12.076 PTH 2.18 VHp 3.844 OPA 18.31 RAP 157.06 ECC 1.4025

L-I TIM( INJ LAT INJ LONG |HJ RT AS(; INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2734.32 -27.86 77.03 39.37 95.19 20 23 16 2134.3 -26.87 68.52

4435.87 7.58 185.22 32.44 _2.63 12 44 6 3835.9 3.85 178.52

2446.74 -29.24 55.73 39.22 96.49 21 47 39 1846.7 -28.04 47.14

4198.8R 8.79 167.13 31.78 61.31 13 33 39 3598.7 4.89 160.51

2178.43 -32.64 34.75 58.60 100.06 23 8 56 1576.4 -31.11 25.95

4039.77 11.92 153.20 29.91 57.72 14 41 44 3439.8 7.58 146.80

HIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10789.5 SGR 1313.2 SG$ 1897.4 ST 3723.0 SR 981.7 SS 2898.3

RRT -.8375 RflF -.84184 RTF .9983 CRT -.8442 CRS .8963 CST -.9943

SGB10869.1 R23 .0448 R13 -.9966 LSA 4785.5 MSA 533.6 SSA 13.7

S6110845.6 362 714,_r14A 174.16 ELl 3812.1 EL2 503.4 ALF 167.48
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE OCT 7 1964

HELIOCENTRIC CONIC

RL 149.SD LAL -.00

RP 214.72 LAp -t.42

RC 291.87Z GL g.Zl

PLANETOCENTRIC CO_¢IC

C3 24.9SS VHL 4.999

LNCH AZNTH LNCH TIME

90.00 19 40 37

gD.DO It 30 41

100.00 Z1 9 42

100.00 12 44 1T

110.00 ZE 35 15

110.00 13 $5 14

FLIGHT TIME 376.00 ARRIVAL DATE OCT 18 196S

DISTANCE 851.681 EARTH TO MARS

LOL 13.78 VL 32.557 GAL -8.51 AZL 88.58 HCA ZSS.RT SMA 185.48 ECC .24228 INC 1.4242 Vt 89.$05

LOP 279.43 VP 22.81R tAP -10.74 AZP 90.11 TAL 313.85 TAP 219,52 RCA 140.54 Alto ESO.4E ¥E 25.512

tP S.18 ZAL 149.T§ ZAP 52.70 IT8 184.38 ZAE 82.07 [TE 180.05 ZAC 88.21 [TC ZSR.TE CLP 52.44

OLA 14.46 RAL 169.88 RAD 6588.0 VEL 18.098 PTH 2.17 VHP 3.819 DPA 18.ZS RAP 188.98 ECC 1.4115

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2734.96 -87.88 77.09 40.15 95.16 ZO 28 lZ 2135.0 -ZS.87 48.$7

4445.92 7.89 186.79 38.18 62.72 12 44 4 X 3845.9 4.17 179.08

2447.80 -29.25 55.80 40.00 98.45 21 SD 29 1047.7 -ES.Os 47.21

4208.42 9.1t 187.87 32.$3 61.41 13 $4 26 3608.4 S.22 181.04

2180.00 -32.86 34.87 30.39 99.99 23 11 35 1580.0 -31.14 2S.07

4048.87 12.28 153.80 30.65 57.84 14 42 42 3448.9 7.92 147.ED

DIFFERENTIALCCRRECT_ONS

TDE-2.4820 TItA 7.3685 TCS-6.1208 BAU 2.0889

ROE .Sits RflA -.4SSG RCS .6847 FAU .30312

FDE-S.RS99 FRAt4.ESS9 FC-10.4992 BSP 37704

008 Z.SSS4 BRA 7.3052 0C$ 8.1855 FSP 8584

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUMACY

SG711012.S SG4q 1283.9 SG3 1811.7 ST 3827.1 SR 982.4 SS 2843.5

RRT -.8_J8 RRF -.8858 RTF .9982 CRT -.8429 CRS .8988 CST -.9945

S88i1087.1 R23 .0458 R|3 -.9965 L_A 4882.?*MSA 538.3 SSA IS.S

S8111064.1 _ 713.5 ?HA 174.45 ELI $911.8 EL2 501.4 ALF 167.95

LAUNCH DATE OCT ? 1964 FLIGHT TIME 3?8.00

HELIOCENTRIC CCNIC

RL 149.S0 LAL -.00

RP 214.40 LAP -1.44

RC 292.428 GL 9.25

PLAN(TOCENTRIC CONIC

CS 25.563 VHL 1.056

LNCH AZNTH LNCH TIM(

90.00 19 43 38

9D.DO 11 $1 9

100.00 21 12 37

100.00 12 44 $1

110.00 22 $7 57

110.00 13 St 0

ARRIVAL DATE OCT 20 1985

DISTANCE 885.739 EARTH TO MARS

LOL 13.76 VL 32.$80 GAL -8.83 AZL 88.55 HCA 268.85 SMA 185.53 ECC .24364 INC 1.4484 Vt 29.S05

280.61 V1P 22.882 GAP -10.94 AZP 00.08 TAL 313.37 TAP 220.22 RCA 140.32 APQ 280.73 V2 25.606

GP 6.08 zAL 180.17 ZAP S|.48 ITS 184.44 zAE 80.$9 ETE |00.23 ZAC 88.00 ETC 289.72 CLP 51.23

DLA 14.32 RAL 170.12 RAID 8580.0 VEL 12.182 pTH 8.17 VHp 3.997 DPA 18.13 RAP 158.84

L-I T|NE INJ LAT |NJ LQNG |NJ RT A$C |NJ AZI4TH |NJ T|M( PO CST TIM INJ 2 LAT

2T38.49 -27.88 ?7,13 40.95 95.15 20 29 14 2135.S -28.$8

4456.47 8.28 188.39 33,R4 82.81 |2 48 25 3858.5 4.51

2440.54 -29.28 SS.R? 40.79 98.42 81 53 85 1848.5 -20.06

4218.$6 9.44 188.28 33.29 6|.$1 13 SS 10 3618.7 S.S8

2181.52 -38.88 34.98 40.1R 99.98 83 14 19 1581.5 -31.16

4058.44 18.60 154.22 31.41 57.96 14 43 39 3458.4 8.28

MID-C.OURSI[ [XI[CUT|ON ACCURACY

SG711888,7 8DR 1888.8 14;3 1727.9

RRT -.1_19 RRF -.R49? RTF .9981

SG0_1898.7 R83 .0489 R13 -.9964

_111874.$ IKR 718.4 ?HA 174.73

DIFFERENTIAL CCRRECTI(_IR

TO[-Z.S$38 TRA ?.SEES TC3-8.1217 BALI 8.1030

RDE .0188 RRA -.4796 RCS .8888 FAU .28947

FD[-S.SSS5 FRA13.7880 FC3-9.803S BSP 38343

6DE 2.6626 BRA 7.6878 8C3 8.1537 Flip 8279

'ECC 1..42D7

INJ E LONG

SS.$1

179.87

47.E7

141.$1

28.18

147.79

ORRZT DETERMINATION ACCURACY

ST 3928.4 M 943.2 SS 2707.5

CflT -.R41S CflS .8948 CST -.R943

LSA 48?9.3 MSA 582.8 SSA IS.S

EL1 4009.1 EL2 499.4 ALF 168.$9

LAUNCH OAT[ OCT 7 1964

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 914.DS LAP -1.47

RC 9SS.SSS GL 2.28

PLANETOCENTRIC CONIC

C3 98.163 VHL _.115

LNCH AZNTH LNCH TIME

gD.DD 19 46 46

90.00 11 51 34

100.00 21 15 30

100.00 12 45 22

110.00 22 40 45

110.00 13 36 45

FLIGHT TIM( SRO.O0 ARRIVAL DATE OCT 22 IS68

DISTANCI[ 859.705 EARTH TO MARS

LOL 13.76 VL SE.SS2 tAL -8.75 AZL 88.53 HCA 288.08 SMA 185.57 ECC .24S08 INC 1.4886 ¥1 99.805

LOP 221.79 Vp 22.906 GAP -11.14 AZP 90.05 TAL 312.88 TAp 220".90 RCA 140.09 APO 231.05 V2 95.$44

tP 5.94 ZAL 150.59 ZAP $0.30 ETS 184.55 Z/dE 79.15 ETE 180.$9 ZAC 87.9S ETC 259.72 CLP 50.05

DLA 14.16 RAL 170.54 RAD 6568.1 VEL 12.147 PTH 2.18 VHP 4.077 DpA 18.02 RAP 156.00 ECC 1.4306

L-I TIME |NJ LAT INJ LONG INJ RT A$£ INJ AZI4TH |NJ ?|ME PO CST TIM INJ 9 LAT INJ 2 LONG

2738.81 -27.89 7T. 16 4t.177 95.13 ZO $2 22 2185.9 -26.08 SR.64

4467.$4 O.SS 187.02 34.72 62.91 12 46 1 3667.5 4.86 100.29

2449.30 -29.28 55.92 41.61 98.39 21 56 27 1849.S -28.07 47.$2

4229.$8 9.79 168.86 34.07 61.61 13 SS $2 3629.4 5.92 ISS,21

2182.R9 -32.90 35.09 41.00 99.86 23 17 8 1583.0 -51.19 28.29

4068.45 12.96 154.77 32.19 $8.09 14 44 33 3468.5 8.65 140.32

DIFFERENTIAL CORRECTIONS MIO-COUR$1[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

T0(-2.$388 TRA 7.8T87 TC3-8.1142 DAU 2.1489 SGT11432.8 GGR 18L_9.2 $83 1648.5 ST 4028.5 SR 934.4 SS 2731.7

ROE .8915 RRA -.4645 RC3 .5997 FAU .27618 RRT -.8140 RRF -.8418 RTF .9980 CRT -.8403 CflS .ORSS CST -.9942

FOE-5.5547 FRAtS.3271 FC3-9.1380 BSP 39325 S8811498.8 R83 .0480 fl13 -.9963 LSA 4927.5 MSA $31.9 $SA 13.4

BOE 2.7637 BRA 7.$924 DC3 6.1436 FSP 6008 S8111478.S $88 711.2 THA 174.98 EL1 4105.4 EL2 497.1 ALF 188.80

LAUNCH DATE OCT 7 Igs4 FL|GHT TIME 388.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC C_NIC DISTANCE 8403.949 EARTH TO MARS

RL 149.50 LAL -.DO LOL $$.76 VL 52.565 GAL -8.89 AZI. 98,51HCA 869.81 SMA 185.62 ECC .24656 IN(; 1.4900 vl 29.805

RP 213.77 LAP -1.48 LOP 208.97 VP 82.950 GAP -11.35 AZlP 90.02 TAL 3|2.38 TAP 88|.57 RCA |30.8§ APO 831.40 V2 85.679

RC 294.693 GL 9.31 GP 5.82 ZAL 151.05 zAP 49.16 ET8 184.65 zA( 77.74 ETE t00.55 ZAC 87.88 ETC 259.71 CLP 48.90

PLAN(TOCENTRIC CON|C

C3 91.790 VHL 5.177 DLA 14.00 RAt. 171.01RAO 9848.1VI[L |8.173 PTH 8.18 VHP 4.160 OPA 17.90 RAP 156.79 ECC 1.4410

LNCH AZNTH LNCH TIM( L-I TINS INJ LAT INJ LONG INJ fiT ASC |NJ AZMTH |NJ T|i4t[ PO CST T|M INJ ELAT INJ 2 LONG

90.00 19 49 59 2738.23 -27.89 ??.18 48.60 R5.18 80 35 35 2188.Z -26.09 $8.88

90.00 11 31 55 4479.11 8.92 187.1_ 38.$8 63.01 18 46 34 3879.1 5.23 180.94

100.00 21 18 44 2449.98 -Eli.E? SS.S? 42,44 98,37 81 $9 34 1880,0 -28.08 47.57

100.00 12 45 51 4240.58 10.15 189.49 34.87 61.73 13 56 31 3640.6 6.29 IS2.83

110.00 22 48 37 2184.42 -38.R1 3S.80 41.114 99.80 23 20 1 1584.4 -31.21 ES.39

110.00 13 37 28 4078.92 13.34 158.35 52.99 58.83 !4 45 27 3478.9 9.04 148.$8

DIFFERENTIAL CQRRECTIONS MID-COURIII[ _(ECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.7480 TRA 8.1888 TCS-8.09?T BAU 8.1943 88T1|931.0 SGR 1803.8 883 1587.4 ST 4126.? SR 925.7 SS 2675.4

ROE .$248 flRA -.4499 tiC3 .5739 FAU .28320 RRT -.8083 _ -.8350 RTF .R959 CflT -.8392 CRS .8930 CST -.9R41

FDE-5.4145 FRA19.8?48 FC3-8.5087 BSP 40097 lIG_993.t RE3 ,0488 R13 -.9962 LSA 4976.2 MSA 580.$ SSA 13.4

BDE 2.DS710RA 8.1510 9C3 8.1248 FSP 5740 S8111871.8 St8 709.7 THA 175.21 EL1 4200.3 EL2 484.6 ALF 189.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 7 lg14

HELIOCENTRIC CQNIC

RL 149.50 LAL -.DO

RP 215.48 LAp -1.51

RC 295.805 GL 9.$3

PLANETOCENTRIC CONIC

C3 27.470 VHL S.241

LNCH AZNTH LNCH TIME

90.00 19 33 16

90.00 11SZ 14

100.00 21 21 57

100.00 lZ AS 17

110.00 22 49 $4

110.00 13 38 9

FLIGHT T|tiE 384.00 ARR|VAL DATE OCT 24 1965

DISTANCE $67.901

LOL 13.78 YL 32.569 GAL -g.01 AZL 88.49 HCA

LOP 284.16 VP Zz.ggs GAP -11.55 AZP 88.99 TAL

GP 5.71 ZAL 151.48 ZAP 48.05 ETS 184.75 ZA(

EARTH TO MARS

270.40 SMA 185.68 ECC .24616 INC 1.5131 vl 29.805

311.83 TAp 222.23 RCA 139.60 kFO 231.75 V2 25.714

76.37 (TE 180.70 ZAC 87.76 ETC 259.70 CLP 47.60

DLA 13.85 RAL 171.47 RAO 6588.1 VEL 12.200 PTH 2.19 VHp

L-I TIME INJ LAT INJ L(_lG INJ RT ASC INJ AZNTH INJ TIME

2736.47 -27.89 7T.ZO 43.45 95.11 20 38 54

4491.17 9.29 188.37 56.34 63.13 lZ 47 5

2450.59 -29.27 56.02 45.29 96.54 22 2 47

4252.25 10.53 170.16 35.$9 61.86 13 57 9

2185.80 -32.93 35.30 42.69 99.74 23 23 O

4089.83 13.73 155.95 35.81 58.38 14 46 18

DIFFERENTIAL C._RRECTION$ MID-COURSE EXECUTION ACCURAC_

70E-2.9557 TRA 8.4030 1C3-8.0714 BAD Z.2388 SGTt18tl.$ SGR 1179.9 SG3 1490.6

ROE .8280 RRA -.4384 RC3 .5492 FAU .ZS052 RRT -.T985 RRF -.8283 RTF ".9958

F0[-5.2704 FRA12.4312 FC3-7.8955 BSP 40848 S0811880.4 R23 .0505 R13 -.9980

BOE 2.9733 BRA 8_4143 BC3 6.0962 FSP 5480 $G||1859.2 SC_ 708.0 THA 175.43

LAUNCH DATE OCT 7 1964 FLIGHT _Nl[ 388.00

HELIOCENTRIC C.OiIC DISTANCE 871.948

RL 149.$U LAL -.00 LOL 13.78 VL 32.572 GAL -9.15 AZL 88.48 HCA 271.59 W4A

RP 213.16 LAp -1.53 LOP 285.35 VP 23.038 GAP -11.75 AZP 89.96 TAL 311.29 TAp

RC 299.904 GL 9.34 GP 5.90 ZAL 151.93 ZAP 48.98 (79 184.84 2A[ 75.02 ET(

PLAN(TOCENTRIC C(_AIC

CS 28.180 VHL 5.308 OLA 13.69 RAL 171.93 RAO 8588.1VEL |E.229 PTH 2.20 VHp

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ 2T A$C INJ AZNTH INJ TIN(

90.00 19 58 42 2736.63 -27.89 77.21 44.32 95.10 20 42 19

90.00 11 32 30 4503.73 9.68 189.09 37.18 85.28 12 47 34

100.00 21 25 14 2451.14 -29.28 56.06 44,16 96.32 22 8 5

100.00 12 48 40 4284.4S 10.92 170.85 36.53 82.00 13 57 45

110.00 22 49 38 2187.17 -32.95 35.41 45.58 99.68 23 26 3

110.00 13 38 48 4101.19 14.13 156.58 34.85 58.55 14 47 9

DIFFERENTIAL CCRRECTI(:N9 MID-COURSE EXECUTION ACCURACY

TOE-2.9484 TRA 9.6712 TC3-8.0390 8AU 2.2837 8071|005.8 8DR 1157.8 SG3 1416.3

ROE .9319 RRA -.4239 RC3 .5257 FAU .23829 RRT -.T800RRF -._18 RTF .8958

FOE-5.1401FRAll.9959 FC3-7.3208 8iF 41559 8611S2081.1 223 .0518 R13 -.9958

BOE 3.0927 BRA 8.6815 0C3 9.0918 FSP 5228 86112040.8 SG2 766.1 THA 175.65

4.246 DPA 17.76 RAp 156.85 (CC 1.4521

PO CST TIM INJ Z LAT INJ 2 LONG

2136.5 -26.89 68.68

3891.2 5.62 181.42

1850.6 -28.09 47.41

3852.3 6.88 163.48

1585.8 -_t.24 26.49

3489.8 9.45 149.47

ORBIT DETERMINATION ACCURACY

ST 4223.4 SR 917.2 SS 2619.0

CRT -.8385 CRS .8925 CST -.9941

LSA 5025.7 NSA 529.5 SSA 13.3

EL1 4293.8 EL2 492.0 ALF 169.54

ARRIVAL DATE OCT 28 1965

EARTH TO MARS

185.73 ECC .249811NC 1.5355 Vl 29.805

222.88 RCA 139.33 APO 232.13 V2 25.748

180.84 ZAC 87.68 ETC 259.68 CLP 48.72

4.335 DpA 17.62 RAp 156.90 ECC 1.4638

PC) CST TIM INJ 2 LAT INJ 2 LONG

2136.6 -26.89 68.69

3903.7 6.01 182.$3

1851.1 -28.09 47.45

3664.4 7.09 164.16

1587.2 -31.26 26.59

3501.2 9,87 150.08

ORBIT DETERMINATION ACCURACY

ST 4318.8 SR 909.0 SS 2582.4

CRT -.8375 CR$ .8922 CST -.9940

LSA 5075.8 MSA 527.8 8SA 15.2

EL1 4386.0 EL2 489.1ALF 189.88

LAUNCH DATE OCT 7 1964 FLIGHT TIM( 388.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC OISTANCE 875.994 EARTH TO MARS

RL 149.50 LAL _.DD LOt. 13.76 VL $2.575 GAL -9.30 AZL $8.44 HCA 272.79 SHA 185.79 ECC .25154 INC 1.5579 vl 29.805

RP 212.87 LAp -1.55 LOP 286.55 VP 25.078 GAP -1t.96 AZP $9.92 TAL 310.72 TAp 225.51 RCA 139.05 APO 252.52 V2 25.782

RC 297.989 ;L 9.35 GP 5.50 ZAL 152.39 ZAP 45,94 ET8 184.93 7Ai[ 73.71ETE 180.98 ZAC 87.60 ETC 259.65 CLP 45.68

PLANETOCENTMIC CONIC

CS 28.950 VHL 5.3?9 DLA 13.47 RAL 172.40 RAD 8568.2 VEL rE.260 PTH 2.21VHP 4.426 DPA 17.46 RAp 157.01ECC 1.4761

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 0 12 2758.7_ -27.89 77.22 45,20 95.10 20 45 49 2136.7 -26.89 68.70

90.00 11 $2 44 4519.78 10.08 189.84 38.05 63.40 12 40 ! 3916.8 6.43 183.07

100.00 21 28 36 2451.64 -29.28 59.09 45.04 96.30 22 9 28 1851.6 -28.10 47.49

100.00 12 47 1 4277.08 11.32 171.57 37.40 62.15 13 58 18 $677.1 7.50 164.86

110.00 22 52 42 2188.51 -32.98 35.51 44.44 99.82 23 29 10 1588.5 -31.28 26.69

110.00 13 39 25 4112.98 14.55 157.24 35.$1 58.72 14 47 58 3515.0 10.$0 150.72

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-3.0842 'IRA 8.9438 TC3-5.9982 BAU 2.3281 60T12182.1SGR 1135.7 SG3 1344.4 ST 4412.4 SR 801.0 SS 2505.8

ROE .8381RRA -.4118 RC3 .5033 FAU .22638 RRT -.7834RSF -.8155 RTF .9954 CRT -.8368 CRS .8922 CST -.9939

F02-5.0091FRAlt.5891 FC3-8.7745 BSP 42253 S0812235.0 R23 .0532 R13 -.9956 LSA 5126.8 MSA 525.9 SSA 13.1

BOE S.1956 BRA 8.9533 8C3 6.0193 FS4P 4979 S6112214.7 SG2 704.0 THA 175.81 ELI 4477.2 ELI 486.1 ALF 170.19

LAUNCH DATE OCT 7 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC COLIC DISTANCE 880.033 EARTH TO HARS

RL 149.50 LAL -.00 LOL 13.76 VL 32.579 GAL -9.45 AZl. 88.42 HCA 273.98 Sl4A 165.85 ECC .25335 INC 1.5805 vl 29.805

RF 212.$7 LAp -1.58 LOP 297.75 VP 83.120 GAP -12.17 AZP 88.88 TAL 3t0.15 TAp 224.13 RCA 138.76 APO 232.95 V2 25.815

RC 299.091 GL 9.36 GP 5.40 ZAL 152.88 ZAP 44.83 ET$ 185.0t Z/dE 72.43 ETE 181.11 ZAC 87.53 ETC 259.82 CLP 44.68

PLAN(TOCENTRIC CONIC

CS 29.724 VHL 5.452 DLA 13.27 RAt. 1T2.87 RAD 8588.2 VI[L 12.292 PTH 2.21VHP 4.520 OPA 17.30 RAp 157.15 ECC 1.4892

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LC_G

90.00 20 3 47 2739.77 -27.89 77.22 45.10 95.10 20 49 24 2156.8 -26.89 68.70

90.00 11 32 55 4530.27 10.49 190.82 38.93 63.55 12 48 25 3930.3 6.65 183.83

100.00 21 32 3 2452.10 -L_9.28 59.13 45.94 98.29 22 12 55 1852.1 -28.10 47.52

100.00 12 47 20 4290.17 11.73 172.32 38.28 62.31 t3 58 50 3690.2 7.94 165.59

110.00 22 SS 52 2188.83 -52.98 35.61 45.34 99.58 23 32 22 1589.8 -31.30 26.79

110.00 13 40 0 4125.20 14.98 157.93 $8.40 50.91 14 48 45 3525.2 10.75 151.38

DIFFERENTIAL C(_RECTION8 HID-COURSE EX2CUTION ACCURACY ORBIT DETERMINATION ACCURACY

11)E-S.2028 TRA 9.2215 TC3-5.9500 BAU 2.3722 SGT123S1.7 8DR 1115.3 SG3 1274.9 ST 4504.4 8R 893.1 Ss 2448.6

RDE .8407 RRA -.4008 RC3 .4418 FAU .21484 2RT -.TTOI RRF -.8083 RTF .9952 CRT -.8363 CRS .8922 CST -.9937

F02-4.9729 FRAIt.lSOG FC3-6.2574 lip 42921 86012402.0 R28 .0549 R15 -.9954 LSA 5177.7 MSA 525.7 SSA 13.0

BDE 3.3113 BflA 9.2302 BC3 5.9995 FSP 4738 S6112302.1 $62 701,6 THA 175.98 ELI 4568_ 7 EL2 485.0 ALF 170.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE OCT 7 1964

HELIOCENTRIC COHXC

RL 149.50 LAL -.DO

RF 212.29 LAP -1.60

RC 3DO.lEO GL 9.36

PLANETOCENTRIC CONIC

C3 80.563 VHL 5.528

LNCH AZI4TH LNCH TIME

gO.DO ZO 7 27

gO.DO 11 83 3

100.00 21 S5 35

100,00 1Z 47 86

110,00 Z2 59 7

110.00 13 40 34

FLIGHT TIM( 3gz,OO ARRIVAL DATE ROY 3 1965

DISTANCE 884.068 EARTH TO MARS

LOt. 13.76 VL 3Z.582 GAL -9.61 AZL 88.40 HCA 275.18 SMA 185.91 ECC .25525 INC 1.6051 vl 29.805

LOP Z88.95 VP 23.161 GAP -lZ.38 AZP 89.86 TAL 309.55 TAp 224.73.RCA 138.46 APO 233.35 V2 25.$47

GP 5.$0 ZAL 153.34 ZAP 43.98 ETS 185.09 ZAE 71.18 ETE 181.83 ZAC 87.47 (TC 259.58 CLP 43.70

OLA 13.07 RAL 173.34 RAD 6566.2 VEL 12.326 PTH 2.22 VHP 4.617 OPA 17.12 RAP 157.33 ECC 1.5030

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2736.78 -27.89 77.22 47,02 gs. IO 20 53 4 2136.8 -26.89 68.70

4544.24 lO.gl 191.43 39.83 63.71 lZ 48 47 9944.2 7.89 184.$2

8452.53 -29.Z9 56.16 46.66 96.27 22 16 28 185Z.5 -28.11 47.55

4903.71 12.16 175.10 39.16 82.48 13 59 20 3703.7 8.58 166.35

2191.18 -32.99 35.71 46.26 99.50 23 35 38 1591.Z -51.33 26.88

4197.84 15.42 158.64 37.30 59.11 14 49 32 5537.8 11.22 158.06

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.3254 TRA 9.5047 1C3-5.8963 BAU 2.4167 SG712515.9 _ 1095.2 SG3 1207.9 ST 4593.6 SIR 885_5 SS 2391.5

ROE .8456 RRA -.5907 RC9 .4815 FAU .Z03TO RRT -.7691 flRF -.8035 RTF .9950 CRT -.8360 CR9 .8925 CST -.9936

FOE-4.7420 FRAlO.7407 FC3-5.7701BSP 43554 S6812583.8 RE3 .0862 RI3 -.9952 LSA 52Z9.8 MSA 521.3 SSA 13.0

BDE S.4312 BRA 9.5128 BC3 5.9146 FSP 4504 S61t2344.4 $62 699.0 THA 176.13 ELI 4655.5 ELI 479.6 ALF 170.75

LAUNCH DATE OCT 7 1964 FLIGHT TIME 394.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE M6.099 EARTH TO MARS

RL 149.$0 LAL -.00 LQ4. 13.78 VL 32.586 GAL -9.77 AZL 88.3? HCA Z76.39 Sl4A 185.97 ECC .25789 INC 1.6260 Vl 29.805

RP 212.01 LAP -1.62 LOP 290.15 VP 23.202 GAP -12.39 AZP 89.|2 TAL 308.93 TAP 225.32 RCA 138.13 APO 233.81 VZ ES.SYO

RC 901.167 64. 9.35 GP 5.20 ZAL 153.83 ZAP 43.01 ET8 185,16 zAE 69.98 ETE 181.93 ZAC 87.42 [TC 259.34 CLP 42.76

PLAN(TOCENTRIC CCHIC

CS 31.451 VHL 5.608 OLA 12.86 RAL 173.83 RAID 8368.3 VI[L 12.392 PTH 2.23 VHp 4.717 OPA 16.93 RAP 157.55 ECC 1.5176

LNCH AZ14TH LNCH TIN[ L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH IHJ TIN[ PO CST TIM IMJ E LAT INJ 2 LONG

90.00 20 11 IZ 2736.72 -27.82 TT.L_ 47,96 95.10 20 56 49 2136.7 -26.89 68.70

90.00 11 33 9 4558.67 11.34 t92.27 40.75 65.98 12 49 8 5958.7 7.74 185.44

100.00 21 39 12 2452.93 -L_.L_ 36.19 47.80 28.28 22 20 5 1852.9 -28.11 47.58

100.00 12 47 51 4317.70 12.80 173.91 40.11 62.67 13 59 48 3717.7 8.64 167.14

110.00 89 2 26 2192.48 -33,01 35.81 47,20 99.43 23 38 58 1592.3 -31.35 26.98

110.00 19 41 6 4150.91 15.98 159,$9 38,23 59.32 14 50 17 3550.9 11.69 152.77

DIFFERENTIAL C_:RRECTION8 MID-COURSE EXECUTIQN ACCURACY ORBIT OETERNIHATION ACCURACY

T08-3,4524 TRA 6.7817 TC3-5.8372 BAU 2.4817 S_T12673.1 ll_ 1079,1 8G3 1143.2 ST 4885.7 SR 878.2 SS 2534.8

ROE .8514 MRA -.5814 RC3 .4423 FAU .19299 RRT -.7924 RNF ",792| flTF .9947 CAT -.8360 CR8 .8931 CST -.9935

FOE-4.6149 FRAlO.5378 FC3-5.3122 BSP 44134 SG1|12712.8 R23 .OST8 R13 -.9949 LSA 5282.8 MSA 518.5 8SA 12.9

BOE 3.5559 BRA 9.7991 BC3 5.8546 F8P 4275 S6112692.8 SGZ 92_.2 THA 178.29 EL1 4743.5 EL2 476.0 ALF 171.00

LAUNCH DATE OCT 7 1964 FLIGHT TIM( 596.00 ARRIVAL OAT( NOV 7 19S5

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 211.73 LAP -1.63

RC 302.E03 GL 9.34

PLANETOCENTMIC CONIC

C3 32.891 VHL 5.691

LNCH AZMTH LNCH TIME

90.00 20 15 1

90.00 11 83 13

100.00 21 42 55

100.00 12 46 3

110.00 29 5 46

110,00 19 41 36

DISTANCE 892.118 EARTH TO MARS

LOL 13.78 YL 32.590 GAL -9.94 AZL 88.35 HCA 277.80 SMA 186.04 ECC .25951 INC 1.6460 V1 29.805

LOP 291.36 VP 23.248 GAP -12.80 AZP 89.78 TAL 308.30 TAp 225.90 RCA 137.80 APO 234.88 V2 25.811

GP 5.11 ZAL 154.33 ZAP 42.09 ET8 185.23 ZAE 68.77 ETE 181.46 2AC 67.56 ETC 259.49 CLP 41.84

OLA 12.64 RAL 174,31RAO 6588.3 VEL 12.400 PTH 2,24 VHP 4.819 OPA 16.74 RAP 157.79 ECC 1.5351

L-I TIME INJ LAT INJ LONG IHJ fit ASC INJ AZ14TH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

2758.66 -27.69 77.21 48.91 95.10 21 0 38 2196.7 -26.89 68_69

4573.55 11.79 193.14 41.70 64.07 12 46 27 3973.6 8.21 186.29

2453.81 -29.29 58.22 48.75 66.24 22 25 48 1853.3 -28,12 47.61

4332.13 13.05 174.74 41.05 62.87 14 0 15 3732.1 9.31 167.95

2193.82 -33.02 35.91 48.15 99.39 23 42 22 1593.8 -51,37 27.06

41_4.39 16.35 160.14 39.18 59.55 14 51 1 3564.4 IE.18 153.51

DIFFERENTIAL C._RRECTIONS MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10E-3.5828 TRAlO.0861 TC3-5.7728 BAU 2.5086 SG712824,9 I1_ 1061,1 SG3 1080.9 ST 4774.2 $R 870.9 $8 2277.1

ROE .8879 RflA -.3730 RC3 .4239 FAU .18258 RRT -.7581RRI r -.T930 RTF .9944 CRT -.8361CRS .8937 CST -.9938

FDE-4.4870 FRA 9.9435 FC3-4.8799 BSP 44717 S6812868.6 R_ .0590 ILt3 -.9R46 LSA 5335.8 MSA 515.6 9SA 12.6

BOE 3.6638 RRAIO.0930 RC9 5.7884 FSP 4054 S6112950.0 liG2 693.t THA 176.41 ELI 4830.0 EL2 472.3 ALF 171.24

LAU_ICN DATE OCT 7 1964 FLIGHT TIM( 399.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC O|$TANCI[ 9RS.IL)9 EARTH TO MAR9

ML 149.50 29.805

RP 211.47 25.941

RC 303.228 GL 9.33 GP 40.95

PLAN[TOCENTRIC C(_IIC

C9 39.385 VHL 5.778 DLA 12.41RAL 174.81 RAO 6589.3 VEL 12.440 PTH 2.25 VHp 4.925 DPA 18.53 RAP 158.07 ECC 1.5494

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ t.GNG INJ RT ASC INJ A]SI'lrH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

90.00 20 18 55 2736.5? -27.89 TT.21 49.88 95.11 21 4 31 2138.8 -26.89 68.68

90.00 11 35 15 4588.87 12.24 194,03 4t.lT 64.27 12 49 44 3988.9 8.68 187.16

100.00 21 46 38 2453.89 -29.30 58.24 49.72 99.L_ 22 27 31 1853.7 -28.12 47.64

100.00 12 40 19 4348.99 15.51 175,91 41.02 93.09 14 0 40 3747.0 9.79 168.79

110.00 28 2 15 2195.17 -33.04 36.02 49,12 99.35 23 45 50 1595.2 -31,39 27.17

110.00 13 42 5 4179.29 18.82 180.94 40.13 59.90 14 51 44 3578.3 12.69 154.27

DIFFERENTIAL CGRR[CTION9 MIO-¢OURlU[ EXECUTION ACCURACY OR�IT DETERMINATION ACCURACY

TD[-3.7179 TRA10.38iO TCS-5,TQS? BAU 2.5522 KTInT0.i I_R 1048.1 _73 1020.9 8T 4982.1 SR 883.9 88 2219.8

ROE .8698 RRA -.$855 RC3 .409S FAU .|7258 RRT -,7501 _ -.Tit5 RTF .liSt CRT -.8384 CR8 .8947 CST -.9951

FOE-4.3625 FRA 9.5560 FC3-4.4742 RiP 45240 86883013.0 R23 .09SS R13 -.2243 LSA 5399.9 NSA 512.4 8SA 12.8

BOE 3.8170 BRAIO,39E5 RC3 5.7181FSP 3837 SG11L_J94,? _ 891.9 THA 179,53 ELI 4916.0 EL2 468.4 ALF 171.47

LAL *.00 LOL 13.78 VL 92.594 GAL -10.12 AZL 89.33 HCA

LAP -1.65 LOP 292.57 VP 23.282 GAP -13.02 AZP 99.74 TAb

5.02 ZAL 154.83 zAP 41,21 ET$ 185,2t) ZAi[ 9?,60 ETE 181.58 ZAC 87.35 ETC 259.43

278.81 Sl4A 186._0 ECC .26147 [NC 1.6721 V1

30?,99 TAP 226.46 RCA 137.44 APO 234.76 V2

CLP

t40



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAUNCH DATE OCT 9 1964 FLIGHT TIM( 240.00 ARRIVAL DATE JUN 5 1965

HELICK;ENTR|C C(_IIC

RL 149.46 LAL -.00

RP 239.42 LAP .86

RC 172.331 GL -17.02

PLANETOCENTRIC CONIC

C3 30.339 VHL 5.508 DLA

LNCH AZNTH LNCH TIN( L-I TIME |NJ LAT

90.00 21 39 59 2054.12 -15.36

90.00 T 35 31 5223.19 26.42

100.00 22 57 19 1804.79 -16.56

100.00 9 O 55 4947.75 27,70

110.00 0 0 12 1620.08 -19.69

110.00 10 19 24 4705.25 31.11

OlFFERENTIAL CORRECTIONS

TDE 1.8479 TRA-4.0380 TC3 t.1902 BAU ,5677

RD( .8397 RRA-1.2383 RC3 .7388 FAU .15811

FDE-S.9892 FRA G.7931 FC3-4.4549 BDP 17741

BOE 2.0297 BRA 4.2236 0C3 1.3997 FSP 2567

DISTANCE 587.936 EARTH TO H_RS

LOL 14.75 VL 53.126 GAL -8.48 A ZL 62.82 HCA 193.58 SIAA 195,56 ECC ,27566 INC 2.8204 Vl 29.814

LOP 200,32 VP 20.736 GAP 9.49 AZP 87.28 TAL 319.21 TAp 152.80 RCA 141.61 APO 249.51 V2 22.943

GP 15.41 ZAL 142.79 2AP 150.54 ET6 149.46 ZAE 156.94 ETE 47.28 ZAC 103.36 ETC 255.75 CLP 154.58

-9.37 RAL 156.15 RAO 6568.2 VEL 12.317 PTH 2.22 VHP 5.998 DPA 14.04 RAp 189.76 ECC 1.4993

INJ LONG INJ RT A$C INJ AZMTH INJ TIM( POCST TIN INJ 2 LAT INJ 2 LONG

31.57 22.70 114.07 22 14 13 1454.1 -12.00 24.52

234.80 27,56 79.43 9 2 34 4623.2 24.70 226.64

12.67 22,13 115.25 23 Z7 21 1204.6 -|3.02 5.67

2t4.35 27,28 76.28 10 23 23 4347.9 25.80 206.06

356.99 20.46 118.52 0 27 12 1020.1 -15.73 330.11

195.00 26.35 75.07 11 36 50 4105.2 28.75 186.60

NIO-COURD(Ex[CuTIoN ACCURACY ORBIT GETTRMIHATION ACCURACY

SGT 4841.4 SGR 17G5.4 SG3 816.8 ST 2308.2 SR 957.2 SS 2276.6

RRT .1t677 W -.9942 RTF -.9614 CRT ,9864 CR6 .9962 CST .9988

515_.1 R23 -.2153 R53 -.9883 LSA 3374.5 MSA 172.2 SSA 17,6

SG$ 5156.1 SG2 419.7 THA _Jl r. 57 ELI 2492.7 EL2 145.4 ALF 22.34

LAUNCH DATE OCT 8 1964 FL|GHT TIN( _42.00 ARRIVAL DATE JUN ? 1965

HELIOCENTRIC COLIC

RL 149.46 LAL -.DO

RP 239.11 LAP .63

RC 174.632 GL -15.46

PLAN[TOCEMTRIC CONIC

C3 29.189 VHL 5.403

LNCH AZNTH LNCH TIM(

90.00 21 29 34

90.00 7 49 37

100.00 22 47 36

100.00 9 13 14

110,00 23 48 24

110.00 10 26 56

DIFFERENTIAL CORRECTION9

TD( 1.8031 TRA-S.67R8

ROE .8014 imA-l.|914

FOE-3.7240 FNA 7.0529

BIDE 1.9782 BRA 4.1515

DISTANCE 591.445 EARTH TO MARS

LOL 14.75 VL 33.096 GAL -6.37 AZL 62.55 HCA 194.53 SHA 194.99 ECC .27311 INC 2.5263 vl 29.814

LOP 208o28 VP 20.724 GAP 9.04 AZP 6T. 55 TAt. 319.40 TAp 153.93 RCA 141.74 APO 248.25 VZ 22.975

GP 14.76 ZAL 143.13 ZAP 150.26 (76 151.17 ZA[ 159.75 ETE 47.44 ZAC 102.90 ETC 255.77 CLP 153.89

DLA -6.89 RAt. 156.49 RAD 654i8.2 VI[L 12.270 PTH 2.21VHp 5.853 DpA 13.37 RAP 189.72 ECC 1.4804

L-I T|lA( INJ LAT |NJ l._ |NJ RT k_ |HJ AZMTH [NJ TIM( PC) CST TIM INJ 2 LAT _lAJ 2 LONG

2092.76 -16.44 33.R1 22.59 113.3R 22 4 27 1492.8 -13,|3 26.79

5165.19 25.63 230.62 26.54 77.54 9 14 42 4565,2 23.66 222.71

la40.9_ -1T.60 14.R6 22.05 114.56 23 18 19 1240.9 -14.14 T.TT

46R2.28 26.67 210.43 26.22 78.30 10 34 46 4292.3 24.73 202.29

1950.69 -20.66 358.62 Z0.45 117.65 24 15 54 1050.7 -18.79 351.85

4633.25 50.18 191.41 23.19 75.13 11 48 33 A053.3 27.56 163.18

NID-COURI_ EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACy

TC3 1.2423 RAU .5643 SGT 4650.6 _ 1719.0 SG3 861.7 ST 2298.8 SR 930.7 Ss 2302,7

RC3 .7404 FAU .16250 RRT ,SNITI RRI r -.9t)33 RTF -.9625 CRT .9857 CRS .9949 CST .99T5

FCS-4,RtR6 BDP 17719 SG8 5144,3 225 -.2166 R13 -.96_0 LSA 3380.1MSk 165.0 SSA 19.9

BC3 1.4462 FDR 2714 SG1 5129.7 8_ 413.7 ?HA 19.05 EL1 2475.8 EL2 145.6 ALF 21.64

LAUNCH DATE OCT 8 1964 FLIGHT T|M( 244.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC

RL 149.4G LAL -.00

RP 216.79 LAP .60

RC 176.939 GL -14.11

PLAMETOCENTRIC C(_441C

C3 28.169 VHL 5.307

LNCH AZNTM LNCH TIN(

90.00 21 20 14

90.00 8 0 16

100.00 22 38 59

100.00 9 24 12

110.00 23 41 17

110.00 10 39 23

OIFFERENTIAL (_RRECTION9

TOE 1.7604 TRA-3.921| TC3 1.2908 BAU .5813

ROE .7700 RRA-1.1323 RC3 .7454 FAU .16908

FOE-3.7965 FRA 7.5443 FC3-5.1956 8SP 17710

ROE 1.9214 BRA 4.0613 BC3 1.4906 FSP 2887

DISTANCE 594.974 EARTH TO MARS

LCA. 14.75 _L 35.066 GAL -6.27 AZL 92.27 HCA 195,48 6MA 194.45 ECC ,27045 INC 2.2666 Vt 29.814

LOP 210.21 VP 20.714 GAP 8.59 A ZP 87.82 TAL 319.59 TAp 155.06 RCA 141.86 APO 247.04 V2 23.007

GP 14.23 ZAL 143.39 zAP 149°88 [TS 152,74 ZA( 160.49 [T( 47.86 ZAC 102.52 ETC 255.76 CLP 155.17

OLA -5.49 RAL 158.76 MAD 6588.1VEL 12.229 pTH 2.20 VHP 5.715 OpA 12.78 RAP 189.68 ECC 1.4636

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2127.28 -17.38 36.03 22.51 112.73 21 55 41 1527.3 -14.13 26.6A

5112.90 24.82 227.21 25.63 75.91 9 25 29 4512.9 22.6A 219.22

1873,23 -18.50 !6.85 21.69 115.91 23 10 12 1273.2 -15.11 9.66

4842.17 26.02 206.95 25.26 74.74 10 44 55 4242.2 23.6? 198.94

1678.16 -21,54 .48 20.44 117.21 24 9 15 1078.2 -17,72 353.43

4610.01 29.24 188.22 24,17 71.45 11 55 13 4010.0 26.43 180.16

MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4865.1SGR 1680.8 393 907.6 ST 2289.2 SR 909.6 SS 2330.0

RRT .9494 RRF -.9924 RTF -.9636 CRT ,9849 CR8 .9935 CST ,9981

sr_ 513T.8 R29 -.2118 R13 -,9697 LSA 3386.8 Msk 159.9 SSA 22.1

SGt 5121.4 IG| 409.6 THA 18.62 ELl 2458.9 ELI 146.8 ALF 21.45

LAUNCH DATE OCT 8 1994 FLIGHT TIN( 248.00 ARRIVAL DATE JUN 11 1965

_ELIOCE_TRIC CCMIC

ML 149.46 LAL -.00

RP 238.47 LAP .58

RC IT9.231 _ -12.88

PLAN_TOCENTRIC CONIC

C3 27.255 VHL 5.221

LNCM AZMTM LNCH TIN(

90.00 21 11 45

90.00 8 10 45

100.00 22 31 6

100.00 9 34 4

110.00 23 34 48

110.00 10 41 5_

DIFFERENTIAL C_RRECTION9

TOE 1.7192 TRA-3.8414 TC3 1.3319 IAU .5569

flOE _7443 RRA-1.0894 RC3 .T519 FAt) .17504

FOE-3.6148 FRA 7.9404 FC3-5.5053 Blip 17665

ROE 1.9740 RRA 4.0122 RC3 1.5338 F_P _23

DI$TAHCE 598.322 EARTH TO MARS

LOL 14.75 VL 33.040 GAL -8.17 AZL 92.04 HCA 196,43 SNA 193.94 ECC ,26769 INC 2.0357 Vt 29.814

LOP 211.16 VP 20.708 GAP 8.15 AZP 68°03 TAt. 316.77 TAP 156.19 RCA 141.98 APO 245.99 V2 23.040

GP 13.75 ZAL 143.57 ZAP 14R.43 ETS 154.19 ZN[ 181,24 ETE 48.54 ZAC 101.89 ETC 255.90 CLP 152.45

OLA -4.23 RAL 157,03 RAO 8568.1VI[L 11,191PTH 2.19 VHp 5,582 DpA 12.26 RAP 189.86 ECC 1.4486

L-I TIN( |NJ LAT IHJ _ 1flJ ST ARC INJ AZRTH INJ TZN( POCST TIM INJ 2 LAT INJ 2 LONG

2158.41 -18.17 37.1HS 22.44 112.10 21 47 43 1558.4 -15.01 30.T0

5065.34 23.99 223.67 24,82 74.49 9 35 10 4465.3 21.63 216.09

1902.41 -19.L_9 18.65 21.94 113.£0 23 2 49 1302.4 -15.98 11.41

4799.$7 26.16 203.63 24.44 73.31 10 54 1 4196.6 22.64 195.94

1703.01 -22.31 2.00 L_D,46 118.60 24 3 11 1103.0 -18.55 354.86

4568.73 26.32 165,30 23.27 TO.O0 12 3 1 3988.7 25.33 177,46

M|D-COUIt6_ [_CUT|Oll ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4654.T _ tGAI,R _93 955.3 ST 2278.1 SR 892.9 SS 2358.6

RRT .11_56 _ -.9913 RTF -.9646 CflT .9840 CRS .9919 CST ,9985

6_ 51_7.4 R23 -._050 Rt3 -.9703 LsA 3394.9 MsA 159.6"SSA 24.1

SGI 31S1.2 Met 407.6 ?HA 18.29 EL1 2442.3 EL2 146.5 ALF 21.17

t41



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE OCT S 1964 FLIGHT TIM( 248.00 ARRIVAL DATE JUN 13 1965

NEL|OCENTRIC CONIC

RL 149.46 LAL -.OO

RP 236.14 LAP .S$

RC 181.519 6L -ll.T1

PLANETOCENTRIC CONIC

CS 29.42R VHL S.141 DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 21 3 58 2186.74 -18.88

gO.O0 S ZO 15 9021.71 23.16

100.00 ZE 23 53 1929.97 -ZO.O0

1DO.D0 9 43 1 47S4.70 24.31

110.00 23 29 50 1725.65 -22.99

110.00 10 94 34 4530.79 27.40

DIFFERENTIAL CORRECTIONS

TOE 1.6939 TRA-S.78?4 TC3 1.3995 BAU .$83|

RDE .7248 RNA-I.0510 RC3 .7625 FAU .18332

FDE-S.S?98 FRA 7.9307 FCS-G.OOSl SIP 17345

BOE 1.8424 BRA 3.9905 6C3 1.5937 FSP 3164

DISTANCE 602.068 EARTH TO MARS

LOL 14.75 VL 33.014 ;AL -8.06 AZL 91.83 HCA 197.38 SMA 193.45 ECC .86542 INC 1.8286 vl 29.814

LOP 212.12 Vp 20.701 ;AP 7.72 AZP 88.25 TAL 319.95 TAP IS7.33 RCA 142.10 APO 244.79 V2 28.073

GP 13.32 ZAL 145.69 ZAP 148.91 ETS 155.$5 ZAE 151.99 ETE 49.49 ZAC IOI.5Z ETC 855.81 CLp 151.65

-3.09 RAL 157.25 RAD 6589.1VEL 12.157 FTH 2.18 VHP 5.454 DPA 11.80 RAP 189.93 ECC 1.4349

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

39.?3 22.38 111.50 Zl 40 25 _ 1586.7 -15.80 32.41

E21.04 24.08 73.24 9 43 56 4421.7 20.65 213.27

E0.29 Zl.90 112.89 ZZ 56 2 1329.0 -I6.75 13.00

201.01 23.69 72.05 11 2 16 4154.7 21.63 199.24

3.A0 Z0.45 116.02 23 57 35 1125.7 -19.30 SS6.21

192.19 22.47 68.72 12 IO 5 3930.8 24.26 115.03

MID-COURSE EXECUTION ACCURACY 04_BIT DETERNINATIC_ ACCURACY

$GT 4848.1 8DR 1625.9 SG3 1004.5 ST 2274.7 SR 981.5 SS 2992.7

RRT .H57 _ -.NOZ RTF -.9663 CRT .9837 CRS .9902 CST .9990

5113.4 R23 -.1948 RI3 -.9716 LSA 3413.6 MSA 151.4 SSA 26.2

9_,1 5097.7 342 401.4 THA 19.06 EL1 2435.0 EL2 148.1 ALF 20.95

LAUNCH DATE OCT 8 1964 FLIGHT T_ME 290.00 ARRIVAL DATE JUN IS 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP IS?.91 LAp .32

RC 189.789 GL -tO.S5

PLAN(TOCENTRIC CONIC

CS ES.iT9 VML 5.04T

LNCH AZMTH LNCH TIM(

RO.O0 ZO 59 48

90.00 8 El 56

100.00 ZE 11 12

IO0.O0 R 51 15

llO.O0 IS E$ 19

110.00 11 1 341

DIFFERENTIAL CGRRECTION9

TOE 1.6508 TRA-3.7302

RDE .7097 RRA-l.0197

FDE-3,RS58 IrRA 9.8432

BDE 1.7957 BRA 3.9611

DISTANCE 805,869

LOL 14.75 VL 32.989 GAL -?.99 AZL 91.64 HCA 168.33 SNA

LOP 213.09 V1P 20.666 GAP T._) AZ1P 68,44 TAL 320.18 TAP

GP 12.95 ZAL 143.T5 ZAP 148.33 ET6 156.77 ZA( 162.67 [TE

EARTH TO MARS

192.98 ECC .26305 INC 1.6422 Vl 29.814

156.46 RCA 142.22 Ai_D 245.74 VZ 29.106

50.72 ZAC 101.18 [TC 255.82 CLp 150.85

DLA -2.01 RAL 157.44 RAD 6588.0 VEL |E.127 PTH 2.17 VHP 5.331 DpA 11.39 RAP 189.61 ECC 1.4226

L-| TIME IMJ LAT INJ _ |N_ RT ARC INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT INJ Z LONG

8212.72 -19.32 41.56 22.$3 110.93 21 33 40 1612.7 -16,50 33.99

498t.44 22.35 216,3T 23.42 72.14 6 51 57 4361.4 19.70 210.70

1953.34 -20.63 81.62 21.86 112.12 22 49 45 1353.3 -17.45 14.47

4719.05 23.44 166.44 23.05 70.95 11 6 49 4|18.0 20.66 IR0.78

1746.44 -23,60 4,71 20.4S 115.47 23 52 84 1146.4 -19.98 357.44

4463.72 26,52 180.45 2|,TS 67.59 18 16 32 3895.7 23.24 178.82

N|O-CouRI[ [vlrCUTIGN ACCURACY ORB|T DETERNINATION ACCURACY

TC3 !.4316 RAU .§581 34T 463?.4 _ 1604.2 $63 10§5._ ST 2255.9 SR 871.1 SS 2428.8

RC3 .7703 F_U .16040 RRT .9943 W -,R620 2TF -.66$7 CRT ,9825 CRS .9383 CST .9992

FC3-6.4123 R9P 1743I 3_ 30R?.1 R,3 -.1263 213 -.9719 LSA S41R.6 NSA ISS.O IRA 27.7

3C3 1,6236 Flip 3341 8¢;1 SORI.| JG2 403,6 ?HA 17.67 ELI 2413.5 ELI 151,7 ALF 20.86

LAUNCH DATE OCT 8 1964 FLIGHT TIM( 252.00 ARRIVAL DATE JUN I? 1985

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

RP 23?.49 LAp .49

9C 186.04R GL °9.67

PLANETOCENTRIC CGNIC

C3 24.988 VHL 4.999

LNCM AZNTH LNCM TIME

90.00 20 50 6

90.00 8 36 56

100.Q0 22 tO 53

100.00 9 56 45

110.00 23 16 9

110.00 11 8 5

DIFFERENTIAL C(:RRECTIOMS

TOE 1.6096 TRA-3.$7_S_rC3 1.461? BAU .5539

ROE .6919 RRA -.9925 RC3 .7806 FAU .19773

F08-3.9974 FRA 8.533Z FC3-6.8506 6SP 17471

BDE 1.7520 6RA 3.8020 BC3 1.6371 FSP _325

DISTANCE 609.267 EARTH TO MARS

LOL 14.75 VL 32.965 ;AL -7.90 AZL 91.47 HCA 199.29 SMA 192.53 ECC .26076 INC 1.4733 vl 29.81A

LOP 214.04 VF 20_697 GAP 6.68 AZP 68.61 TAL 320.30 TAp 159.59 RCA 142.33 APO 842.74 V2 23.140

GP 12.62 ZAL 143.76 ZAP 147.79 ETS 157.93 ZAE 163.36 ETE 52.25 ZAC 100,89 ETC 255.83 CLp 1SO,D2

DLA -1.02 RAL 157.80 RAD 6568.0 VEL 12.098 PTH 2.17 VHP 5.812 DPA 11.04 RAP 189.56 ECC l.AltZ

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2236.70 -20.10 42.69 ZZ.27 110.38 21 27 23 1836.7 -17.15 35.46

4944.04 21.55 213.92 ZE.62 71.17 9 59 20 4344.0 18.78 208.34

1975.84 -21.20 23.25 21.82 111.58 22 43 54 1375.8 -16.09 15.85

4680.13 22.66 196.09 28.40 69.97 11 16 45 4080.1 19.73 188.52

1765.69 -24.18 5.92 20.44 114.95 23 47 33 1165.6 -20.$9 358.59

4463.11 25.65 176._1 21.09 66.39 12 22 28 3863.1 22.26 170.79

MID-CoURSE [X,I[CUTION ACCURACY ORBIT DETERMINATI(_i ACCURACY

SGT 4620.9 _ 1591.4 SG3 1107.4 ST 2235.8 SR 863.7 SS 2454.2

RRT .9633 _ -.9678 RTF -.9672 CRT .9813 CRS .6864 CST .9994

$G8 5076.8 fl23 -.1839 R13 -.9723 LSA 3426.8 NSA 155.6 SSA 26.9

SGt 5060.5 SGt 406.7 THA 17.76 ELI 2391.6 ELI 155.S ALF 20.85

LAUNCH DATE OCT O 1964 FLIGHT TIME 254.00 ARRIVAL DATE JUN lg 1965

HELIOCENTRIC CONIC DISTANCE 612.110 EARTH TO MARS

RL I49.46 LAL -.00 LOL 14.75 VL 32.942 GAL -?.61 ALL 91.32 HCA 200.25 Sal4A 192.11 (CC .25959 INC 1.3191 vI 29.614

RP 237.15 LAP .46 LOP 215.00 VP 20.669 GAP 6.44 KZP 66.76 TAL 320,46 TAP 160.72 RCA t_2.43 APO 241.78 V2 23.174

RC 188.300 r.4. -8.76 GP 12.32 ZAL 143.78 zAP 147.01 (76 156.00 ZJM[ 164.04 ETE 54.11 ZAC 100.62 ETC 255.83 CLP 1A9.15

PLAN_TOCENTRIC CONIC

C3 24,$54 VML 4.935 OLA -.10 RAL 137.T5 RM) 6§66e0 VEL 12.072 PTH 2.16 VHF 5.094 DPA 10.73 kAP 189.54 ECC 1.A006

LNCH AZIdTH LNCH TIM( L-I TIM( IMJ LAT |NJ lONG INJ RT A$C IMJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 43 51 2298.97 -29,1_2 44,31 26,2_ 109.65 21 21 30 1659.0 -17.73 SS.83

90.00 8 44 21 4605J.13 _.T6 213.t4J 12.26 70.30 10 6 10 4309.1 17.69 206.16

100.00 22 S 6 19t)6,74 -21.72 24,59 28.78 111.04 28 36 25 1396.7 -18.66 17.13

100.00 10 S 44 4946.90 21.R6 |R3,H 21,84 60.06 11 23 11 4046.8 18.82 189.44

110.Q0 26 18 1? 1765.45 -24.6? ?.05 10.44 114.43 23 43 0 1163.5 -21.16 359.66

110.00 11 14 $ 4432.65 24.61 176.34 SO.SO 6§.?Q 12 27 58 3832.6 21.32 168.93

OIFF[RENTIAL C_RRECT1ON6 HIO-COU_K EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 1.ST03 TRA-3,6076 TC3 1.4902 RAU .5493 34T 479R.0 _ tSR1,2 343 1161.7 ST 2214.9 SR 858.9 99 2487.7

ROE .9?99 liRA -.9389 RC3 .?R23 FAU .20§45 RRT ,INb22 _ -.98fdS R?F -,9677 CRT .9608 CRS .9844 CAT .9996

FOE-4.Q962 FRA 8.9904 FC3-7.3038 RDP 17460 _ §0§2.6 Rt3 -.1734 R13 -.9?2? LSA 3433.8 MSA 139.1 SSA 29.9

BO[ 1.?112 BRA 3.7333 8C3 1.6677 FIMP 3711 341 S036.1 342 4|0.5 THA 17,71 ELI 2370.0t'_-2 159.1ALF 20.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 8 1964

HELIOCENTRIC C(_AIC

RL 149.48 LAL -,DO

RP 23S,81 LAP ,43

RC 190,540 GL -7,91

PLAN_TOCENTRIC CONIC

CS 25.768 VHL 4.875

LNCH AZMTH LNCH TIME

90,00 20 37 $7

90,00 8 51 15

100.00 21 59 39

100,00 10 12 14

110,90 23 8 43

110.00 11 19 40

FLIGHT TIME 258.00 ARRIVAL DATE JUN 21 1965

DISTANCE 6t6.508 EARTH TO MARS

LOL 14.75 VL 32.919 GAL -7.73 AZL 91.18 HCA 201.22 SMA 191.70 ECC .25649 IMC 1.1781 VI 29.814

LOP 215.gs VP 20.702 GAP 8.03 AZP 88.90 TAL 320.65 TAP 181.85 RCA 142.53 APO 240.87 V2 2S.ZO9

GP 12,06 ZAL 143,75 ZAP 148,28 ET6 180,00 ZAE 164,70 ETE 56,31 ZAC 100.38 ETC 255,84 CLP 148,27

DLA .77 RAL 157.87 RAD 6568.0 VEL 12.048 PTH 2.15 VHP 4.984 DpA 10.44 mAP 189.50 ECC 1.3912

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LOAMG

2279.78 -21.10 45.65 22.17 109.34 21 15 57 1679.6 -18.27 38.12

4878.39 20.00 211.58 21.77 69.52 10 12 32 4278.4 17.03 204.14

2015.25 -22.19 25.85 21.75 110.56 22 33 15 1416.3 -19.20 18.33

4615.15 21.08 191.91 21.53 68.31 11 29 9 4015.1 17.95 184.51

1800,09 -25,13 8,12 20,43 113,97 23 56 45 1200.1 -21.88 .68

4404.08 24,00 174,52 19,96 64,89 12 33 4 3804,1 20.42 167.Zl

DIFFERENTIAL CCRRECTION6

TOE 1.S3ZS TRA-3.5414 TC3 1.8167 BAU .5457

ROE ,6703 RRA -,9485 RC3 ,8053 FAU ,21347

FDE-4.1394 FRA 9.2284 FC3-7.7754 BSP 17411

8DE 1.8727 BRA 3.6862 BC3 1.7172 FSP 3904

LAUNCH OATE OCT 8 1964

HELIOCENTRIC COliC

RL 149,48 LAL -,00

RP 238.46 LAP ,40

RC 192.788 GL -7.11

PLANETOCENTNIC CONIC

C3 23.225 VHL 4,819

LNCH AZ14TH LNCH TIME

90.00 20 32 23

90.00 8 57 43

1OO.O0 21 54 27

100.00 10 18 20

110.00 23 4 23

110.00 11 24 54

MID-COURSE EXECUTION ACCURACY

SGT 4770,3 SGR 1574,8 $G3 1216,0

RRT ,i)4111 RNF -.9853 RTF -.9682

5023,6 R23 -,1727 R13 -,9731

SG1 5008.4 SGZ 414.2 THA 17.73

FLIGHT TIME 259,00

DISTANCE 620.152

LOL 14.75 VL 32.699 GAL -7.95 AZL 91.05 HCA 202.19 SMA

LOP 216.93 VP 20.707 GAP 5.62 AZP 89.03 TAL 320.79 TAp

GP 11.82 ZAL 143.70 ZAP 145.50 ET9 160.93 ZAE |65.$3 (TE

OLA 1.58 RAL 157.98 RAO 6567.9 V(L 12.025 PTH 2.15 VHP

L-I TIME INJ LAT INJ I._ |NJ RT ASC INJ AZMTH

2299.31 -21,53 46,92 22.13 108.95

4945.56 19.2S 21)9.91 21.31 68.92

2034,5? -22,83 27,03 2|,71 110,07

4685.54 20,33 190,03 20,88 67.60

1815.99 -25.59 9.13 20.48 !13.51

4377.18 23.21 17E.93 19.47 64.17

ORBIT DETERMINATION ACCURACY

ST 2192.1 SR 856.1 SS 2522.1

CRT ,9791CRS .9824 CST .9997

LSA 34d5.5 MSA 163.3 SSA 30.7

ELI 2347.7 EL2 162.6 ALF 21.03

DIFFERENTIAL CORRECTIONS

TOE 1.4972 TRA-3.4717 TC3 1.542§ BAU .5425

fiDE .8829 RflA -.9309 NC3 .9803 FAU .22192

FDE-4.2E10 FRA 9.5702 FC3.-9.8784 BlIP 17808

BDE 1.8374 98A 8.5944 K3 1.7471 FlIP 40118

ARRIVAL DATE J UN 23 1965

EARTH TO MARS

191,31 ECC ,25448 INC 1,0484 Vl 29,814

162.97 RCA 142.63 APO 240_00 V2 23,244

58,90 ZAC 100.16 ETC 255,85 CLP 147,35

NID-COURIME [XECUTION ACCURACY

SGT 4133.9 MAI 1572.3 SG3 1876.6

RRT .INi08 IIRF -,9841 RTF -.9987

li_ 4990,1 R23 -.1897 R13 -.9736

861 8918.3 SC_ 4_.1 THA 17.91

4,876 DPA 10,23 RAP 189,44 ECC 1.3822

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21 10 42 1699.3 -18.76 39.34

10 18 29 4245.6 18.20 202.26

ZE 26 22 1434.6 -19.69 19.47

11 34 46 3985.5 17.11 182,71

23 34 39 IE15.7 -22.16 1,63

12 37 51 3777.2 19.55 165.$1

ORBIT DETERMINATION ACCURACY

ST E169.1SR 655.8 SS 2558.9

CRT .9762 CRS .9803 CST .9996

LSA 3457,7 MSA 168,2 SSA 31,3

ELI 2325,9 ELI 185,7 ALF 21.21

LAUNCH DATE OCT 8 1994 FLIGHT TIME 280.00

HELIOCENTRIC CONIC

RL 149.45 LAL -.00

RP 235,12 LAp .ST

RC 194.983 Gb -6.88

PLAHETOCENYR1C CON|C

C3 22,720 VHL 4,757

LNCH AZMTH LNCM TIME

90.00 20 27 5

90.00 9 3 49

100,00 21 49 31

100.00 10 24 4

110.00 23 0 16

110.00 11 29 49

DIFFERENTIAL CORRECTIONS

TOE 1.4745 TRA-3.3864

ROE ,8588 flRA -.9140

FOE-4.3213 FRA 9.9062

ROE 1.6150 8RA 3.50?8

DISTANCE 623,811

LOt. 14,75 VL 32,876 GAL -7,58 AZL 90,95 HCA 205.16 SNA

LOP 217.90 VP 20.715 GAP 5.22 AZP 89.15 TAL 520.95 TAp

GP 11.81 ZAL 145.63 ZAP 144.87 [73 161.81 ZAE 165.93 ET(

ARRIVAL DATE JUN 25 1965

LAUNCH DATE OCT 8 1984

EARTH TO MARS

190.95 ECC .25255 INC .9287 Vl 29.814

164.10 RCA 142.72 APO 259.17 V2 25.279

61,92 ZAC 99,96 ETC 255.96 CLP 148,40

HELIOCENTRIC CCNIC

RL 149.48 LAL -,00

RP 235,77 LAP .33

RC 197.185 GL -5.68

PLANETOCENTRIC CONIC

CS 22,251VHL 4.717

LNCH AZHTH LNCH TIM(

90,00 20 82 3

90.00 9 9 34

1OO.O0 Zl 44 49

100,00 10 29 28

110.00 2E 58 21

110.00 11 34 28

DLA 2.34 RAL 158.08 RAD 6567.9 VEL 12.004 PTH 2.14 VHP 4.770 DPA 10.03 RAP 189.57 ECC 1.3139

L-I TIME INJ LAT INJ LONG INJ fiT ASC |NJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2317.73 -21.93 48.12 22.08 108.38 21 5 45 1717.7 -19.22 40.50

4819.44 18.5E 207.?3 20.69 68.19 10 24 S 4216.4 15.40 200.50

2051.84 -23.02 23.16 21.67 109.61 22 25 45 1451.8 -20.14 20.55

4557.56 19.59 166.28 20.42 66.98 11 40 1 3957.6 16.30 181.03

1930,39 -25,98 10,09 20,41 113,07 23 30 46 1230,4 -22,61 2,54

4351.77 2E.45 171.25 19.01 63.52 12 42 20 3751.8 18.71 164.11

MID-COURSE EXECUTION ACCURACY ORBIT DETESMINATION ACCURACY

TC3 1.5866 BAU .5452 $GT 4893.3 SGR 1573.7 363 1337.8 ST 2155.4 32 858.2 SS 2601.0

RC3 ,8394 FAU ,23139 887 ,_HSO4RRF -,9326 RTF -.9699 CRT ,9782 CRS ,9784 CST ,9998

FC3-9,8171BSP 16338 STAB 4950.1 R23 -.1574 813 -,9746 LSA 3479.7 MSA 172.5 SSA Sl.4

8C3 1.7949 FSP 4266 SG1 4932.5 SG2 417.0 THA 17.98 EL1 2312.2 ELI 185.9 ALF 21.41

FLIGHT TIME 262.00 ARRIVAL DATE JUN 27 1965

DISTANCE 627.481

LOL 14.75 VL 32.859 GAL -T.SI AZt. 90.82 HCA 204.13 SMA

LOP 216.97 VR 20.724 GAP 4.92 AZP 88.25 TAL 321.10 TAP

GP 11.42 ZAL 143.54 ZAP 143.91ET9 162.63 ZAE 166.48 ETE

EARTH TO MARS

190.59 ECC .25071 INC .8179 vl 29.814

165,23 RCA 142.81 Ap_ 238,38 V2 23.315

65,88 ZAC 99,78 ETC 255,87 CLP 145.42

OLA 3.07 RAL 158.17 MAO 6597.9 V[L 11.985 PTH 2.14 VHP 4.668 DPA 9.86

L-I TIHE INJ LAT INJ I.CNG |NJ fit ASC INJ AZMTH INJ TIME PO CST TIM

2335,18 -22,30 49,27 22,D3 IO?,SE 21 0 58 1735.2

4788,87 17,82 200,07 80,50 67,62 10 29 25 4188,9

80M.19 -23.39 29.E4 21.64 109.19 22 19 18 1468.2

4531.09 19.68 196.64 20.03 66.38 1t 4"4 59 3931.1

1844.31 -2_.3E I1.01 20.40 112.64 23 27 6 1244.3

43E7.74 21.71 169.77 18.$0 82.93 12 46 34 3727.7

DIFFERENTIAL CGRSECTION9

l_E 1.4339 TRA-3.3171TC3 1.5948 8AU .539|

ROE .8538 MMA -.9024 RC3 .9553 FAU .24022

FOE-4,4080 FRAlO,2795 FC3-9,3494 88P 1G803

8DE 1.5759 BRA 3,4377 2C3 1,80t)3 FSF 4490

RAP 169,28 ECC 1.3662

INJ 2 LAT INJ 2 LONG

-19.64 41.60

14,65 198.84

-20.56 21.58

15.55 179.45

-23.02 3.40

17.91 182.71

ORBIT OETERNINATION ACCURACY

ST 2121.5 SR 860.1SS 2657.S

CRT .9771CRS .9762 CST .9998

LSA 3487.8 M3A 179.8 SSA 31.6

EL1 2282,9 EL2 170.0 ALF 21.74

HID-COURSE EXECUTION ACCURACY

SGT 4845,0 IGR 1577.0 $63 1400.4

RRT ,9§91 RRF -,9816 RTF -.9700

4905,4 RE3 -,1533 213 -,9748

SGI 4867,0 SG2 424,1 THA 18,18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 8 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 235.42 LAP .30

RC 199.372 GL -4.99

PLANETOCENTRIC CON|C

CS 21.815 VHL 4.671

LNCH AZMTH LNCH TIME

90.00 20 17 15

90.00 9 15 1

100.00 21 40 21

100.00 10 34 36

110.00 22 52 38

110.00 11 38 49

FLIGHT TIME 264.00 ARRIVAL DATE JUN 29 1965

OISTANCE 631.163 EARTH TO MARS

LOL 14.75 VL 32.840 GAL -7.44 AZL 90.71HCA 205.10 8MA 190.26 ECC .24895 INC .7148 vl 29.814

LOP 219.85 VP 20.735 GAp 4.43 AZP 89.55 TAL 321.24 TAp 166.55 RCA 142.90 APO 237.62 V2 23.351

GP 11.26 ZAL 143.45 ZAp 142.90 ET8 165.40 ZAE 166.99 EIE 69.33 ZAC 99.61ETC 255.87 CLP 144.41

DLA 3.75 RAL 158.26 RAO 6567.9 VEL 11.966 pTH 2.13 VHP 4.568 OpA 9.72 RAP 189.18 ECC 1.3590

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT |NJ 2 LONG

2351.76 -22.64 50.36 21.99 107.47 20 56 27 1751.8 -20.04 42.66

4762.71 17.13 204.45 20.15 67.10 10 34 24 4162.7 13.88 197.28

2083.72 -23.74 30.26 21.61 108.72 22 15 5 1483.7 -20.96 22.57

4505.98 18.19 185.09 19.66 65.86 11 49 42 3906.0 14.77 177.96

1857.52 -26.67 11.88 20.40 112,22 23 23 35 1257.5 -23.41 4.23

4304.95 21.00 168.39 18.22 62.39 12 50 34 5704.9 17.14 161.39

DIFFERENTIAL CORRECTIONS

TOE 1.5834 TRA-3.2548 TC3 1.5789 8AU

ROE .6488 RRA -.8944

FOE-4.4809 FRAlO.6782

BDE 1.5280 8RA 3.3755

LAUNCH OkTE OCT 8 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 235.06 LAp .27

RC 201.544 GL -4.36

PLANETOCENTRIC CONIC

C3 21.407 VHL 4.627 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 12 39 2367.57 -22.96

90.00 9 20 13 4737.79 16.47

100.00 21 36 4 2098.53 -24.06

100.00 10 39 29 4482.06 17.51

110.00 22 49 3 1870.10 -26.99

110.00 11 42 59 4283.26 20.31

DIFFERENTIAL CORRECTIONS

TOE 1.3488 TRA-3.1736 TC3 1.5866 BAU .5207

ROE .6471RRA -.8862 RC3 .8905 FAU .25861

FDE-4.5817 FRAIl.0659 FC-10.4584 BSP 16713

DOE 1.4960 BRA 3.2950 8C3 1.8194 FSP 4972

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

.5258 8GT 4589.8 8GR 1582.4 803 1465.2 ST 2079.1 8R 861.9 88 2671.5

RC3 .8705 FAU .24877 RRT .9569 RRF -.9804 RTF -.9694 CRT .9755 CRS .9739 CST .9998

FC3-9.8725 BSP 16959 8GB 4854.9 R23 -.1525 R13 -.9745 LSA 3487.8 MSA 188.1 SSA 31.9

8C3 1.8029 FSp 4750 SG1 4835.3 802 436.1THA 18.41 EL1 2243.8 EL2 176.5 ALF 22.16

FLIGHT TIME 266.00 ARRIVAL DATE JUL 1 1965

DISTANCE 634.860 EARTH TO MARS

LOL 14.75 VL 32.822 GAL -7.37 AZL 90.62 HCA 206.08 SNA 189.94 ECC .24726 INC .6189 vl 29.814

LOP 220.83 VP 20.748 GAP 4.05 AZP 89.44 TAL 321.38 TAp 167.47 RCA 142.98 APO 236.90 v2 23. 387

GP 11.11 ZAL 145.35 ZAp 141.95 ET8 164.14 zAE 167.42 ETE 73.78 ZAC 99.45 ETC 255.88 CLP 143.37

4.41 RAL 158.33 RAD 6567.9

INJ LONG

51.41

202.93

31.25

183.64

12.72

167.08

MID-COURSE

SGT 4525.7

RRT .9562

SGO 4797.3

861 4777.0

VEL 11.949 PTH 2.13 VHP 4.472 OpA 9.61 RAp 189.06 ECC 1.3523

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21.96 107.04 20 52 7 1767.6 -20.41 43.67

19.82 66.63 10 39 10 4137.8 13.16 195.81

21.58 108.30 22 11 5 1498.5 -21.33 23.51

19.33 65.38 11 54 11 3882.1 14.05 176.56

20.39 111.82 23 20 13 1270.1 -23.78 5.02

17.87 61.90 12 54 23 3683.3 16.39 160.15

ExECuTION ACCURACY oRBIT OETERMINATION ACCURACY

8GR 1591.4 SG3 1532.8 ST 2047.0 SR 867.1 SS 2712.2

RRF -.9793 RTF -.9697 CRT .9747 CR8 .9719 CST .9997

R23 -.1473 R13 -.9748 LSA 3501.Z MSA 195.5 SSA 31.8

902 441.4 THA 18.75 ELI 2215.8 EL2 178.9 ALF 22.59

LAUNCH DATE OCT B 1964 FLIGHT TIME 268.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 658.569 EARTH TO MAR $

RL 149.46 LAL -.00 COL 14.75 VL 52.805 GAL -7.31 AZL 90.55 HCA 207.06 8MA 189.64 ECC .24564 INC .5289 vl 29.814

RP 254.71 LAP .24 LOP 221.81VP 20.762 GAP 3.66 AZP 89.53 TAL 321.52 TAp 168.58 RCA 143.05 Apo 236.22 V2 23.424

RC 203.699 GL -3,76 GP 10.97 ZAL 143.24 ZAp 140.96 ET6 164.83 ZAE 167.77 ETE 78.73 ZAC 99.30 ETC 255.90 CLP 142.29

PLANETOCENTRIC CONIC

C3 21.027 VHL 4.586 OLA 5.05 RAL 158.40 RAO 6567.9 VEL 11.933 pTH 2.12 VHp 4.378 DpA 9.53 RAP 188.92 ECC 1.3460

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 8 15 2382.70 -23.26 52.42 21.95 106.62 20 47 58 1782.7 -20.76 44.64

90.00 9 25 10 4714.04 15.82 201.48 19.52 66,20 10 43 44 4114.0 12.47 194.41

100.00 21 31 58 2112.70 -24.36 32.19 21.55 107.89 22 7 11 1512.7 -21.68 24.42

100.00 10 44 9 4459.28 16.86 182.26 19.02 64.95 11 58 28 3859.3 13.35 175.23

110.00 22 45 38 1882.13 -27.29 13.52 20.39 111.43 23 17 0 1282.1 -24.13 5.78

110.00 11 46 58 4262.61 19.64 165.85 17.55 61.45 12 58 0 3662.6 15.68 158.98

OIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3114 TRA-5.0919 TC3 1.5843 8AU .5138 SGT 4453.8 SGR 1602.7 SG3 1602.8 ST 2010.1 SR 873.0 SS 2753.1

ROE .6461RRA -.8801RC3 .9111FAU .26869 RRT .9552 RRF -.9782 RTF -.9697 CRT .9741CRS .9698 CST .9996

FOE-4.6839 FR411.4694 FC-11.0629 8SP 16503 SGB 4733.4 R23 -.1433 R13 -.9750 LSA 3512.8 MSA 203.5 SSA 31.7

DOE 1.4619 8RA 3.2147 8C3 1.8276 FSP 5210 SGt 4712.2 $02 448.4 THA 19.15 EL1 2184.0 EL2 181.7 ALF 23.10

LAUNCH DATE OCT 8 1964 FLIGHT TIME 270.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC DISTANCE 642.290 EARTH TO MARS

RL 149.46 LAL -.00 L04_ 14.75 VL 32.788 GAL -7.25 AZL 90.44 HCA 208.05 SMA 189.35 ECC .24410 INC .4443 vl 29.814

RP 234.35 LAP .21 LOP 222.80 VP 20.778 GAp 3.29 A ZP 89.61 TAL 321.65 TAp 169.70 RCA 143.13 APO 235.57 V2 23.461

RC 205.837 GL -3.18 GP 10.85 ZAL 143.13 ZAp 139.92 ETS 165.50 ZAE 168.01 ETE 84.15 ZAC 99.16 ETC 255.91 CLP 141.18

PLANETOCENTRIC CONIC

C3 20.672 VHL 4.547 DLA 5.62 RAL 158.47 RAO 6567.8 VEL 11.919 PTH 2.12 VHp 4.287 OPA 9.47 RAp 188.76 ECC 1.3402

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 4 2 2397.21 -23.54 53.39 21.90 106.21 20 43 59 1797.2 -21.09 45.58

90.00 9 29 55 4691.37 15.19 200.12 19.24 65.81 10 48 6 4091.4 11.80 193.08

100.00 21 28 2 2126.28 -24.64 33.10 21.54 107.49 22 3 28 1526.3 -22.01 25.29

100.00 10 48 36 4437.53 16.23 160.95 18.74 64.55 12 2 33 3837.5 12.67 173.97

110.00 22 42 22 1893.66 -27.57 14.30 20.39 111.05 23 13 55 1293.7 -24.46 6.51

110.00 11 50 46 4242.92 19.00 164.69 17.25 61.03 13 1 29 3642.9 14.99 157.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2738 TRA-3.0070 TC3 1.5752 BAU .5059 8GT 4373.4 9GR 1616.2 SG3 1675.2 ST 1970.7 SR 879.9 SS 2798.2

ROE .6461RRA -.8738 RC3 .9328 FAU .27915 RRT .9542 RRF -.9772 RTF -.9696 CRT .9735 CRS .9678 CST .9995

F06-4.7918 FRAIl.8843 FC-11.6906 BSP 16256 SG8 4662.5 R23 -.1397 R13 -.9751 LSA 3525.0 MSA 211.7 88A 31.6

DOE 1.4283 8RA 3.1320 BC3 1.8307 FSP 5452 SG1 4640.2 802 455.9 THA 19.62 EL1 2150.3 EL2 184.3 ALF 23.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 8 1964 FLIGHT T|M[ 272.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 233.98 LAP .16

RC 207.958 GL -2.64

PLANETOCENTRIC CONIC

C3 20.341 VHL 4.510

LNCH AZMTH LNCH TIME

90.00 19 59 59

90.00 9 34 E6

100.00 21 24 16

100.00 10 52 53

110.00 22 39 13

110.00 11 $4 24

DISTANCE 646.023

LCA. 14.75 VL 32.773 GAL -7,19 AZL 90.37 HCA 209.04 SNA

LOP 223.79 VP 20.796 GAP 2.08 AZP 88.66 TAL 321.77 TAp

GP 10.75 ZAL 143.02 ZAP 138.85 [T6 166.|3 ZA( 168.14 [TE

EARTH TO MARS

188.07 ECC .24665 [NC .$650 Vl 29.814

170.81 RCA 143.80 APO 254.95 V2 23.498

90,00 ZAC 99,06 ETC 255,92 CLP 140.04

DLA 6.18 RAL 156.53 RAD 6567.6 V[L 11.905 PTH 2.12 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

2411.17 -23.80 54.33 21,88 105.81 20 40 10

4669,70 14,58 t96,66 19,00 65,46 10 52 18

2159,34 -24,90 $3,88 61,53 107,09 21 58 55

4416,76 15,62 179,71 18,49 64,19 12 G 29

1904,74 -27,84 15,05 20,40 110,66 23 10 56

4224.12 18.37 163.59 18.89 60.66 13 4 46

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1,2546 TRA-2,9196 TC3 1.5577 BAU ,4969 _T 4263,9 SeA 1631,6 663 1749,9

ROE .6466 RRA -.6733 RC3 .9551FAU .28985 ROT .9531RRF -.9762 RTF -.9694

FOE-4.9000 FRAIE.3152 FC-12.3364 B_P 16002 _ 4504.1 R25 -.t386 R13 -.9751

006 1.3936 8RA 3.0474 8C3 1.8272 FSP 5709 $61 4580.8 _2 485.8 THA 20.17

LAUNCH DATE OCT 8 1964 PLIGHT T|NE 274,00

HELIOCENTRIC CONIC OI6TAN¢[ 048.767

RL 149.46 LAL -.00 LOL 14.75 VL 32.756 GAL -7.13 AZL 80.89 HCA 210.03 WAA 188.81ECC .24124

RP 233,GZ LAP ,15 LOP 224,78 Vp 20,815 GAP 2,35 AZP |9,75 TAL 321,89 TAp 171,92 RCA 143,26

RC 210,090 GL -2,11GP 10,95 ZAi. 142,90 ZAP 157,74 ET6 186,75 ZA( 198,12 ETE 96,04 ZAC 98,86

PLAN[TOCENTRIC CONIC

C3 80.OSS VHL 4.476 DLA 9.72 RAL t58.59 RAO 6587.8 V[L t1.898 PTH 2.11VHp 4,113 DpA 9.44

LNCH AZNTM LNCH TIME L-I TIN( INJ LAT INJ _ INJ fiT A$C |NJ AZHTH |NJ TIN( PO CST TIM

90.00 19 56 S 6484,62 -84.03 55.24 21.87 103.42 80 36 30 1824.6

90.00 9 39 51 4948.96 13.99 t87,$8 18.77 65.15 10 56 20 4049.0

100.00 61 20 38 2151,98 -83,13 34,04 21,52 105,71 81 58 30 1551,9

100.00 10 $9 59 4369.89 15.03 178.53 16.26 63.85 12 I0 16 3796.9

110.00 26 36 13 t915.41 -28.10 15.78 80.4£ 110.38 83 8 8 1315.4

110,00 11 ST 54 4806,17 17,77 182,34 $8,74 60,31 13 8 0 3606,8

DIFFERENTIAL CGRRECTI(_I6 MID-COURII( EXECUTI(:N ACCURACY

TOE 1.1943 11_A-R.tRtT TC3 1.5359 BAU .4868 IGT 4S84.8 M,R I048.9 SG$ 1686.9

ROE .6479 RRA -.9783 RC3 .9784 FAu .30090 RRT ,96191|111 r -,8T56 RTF -.8989

FOE-5.0130 FRA|8.TST6 FC-13.0038 BliP 13734 _ 4497.9 R23 -.1341 R13 -.9751

BOE 1.3587 liRA 8.9901BC3 1.8177 FlIP 5674 881 4473.0 882 478.7 THA 20.80

4.199 OPA 9.44 RAP 168.57 ECC 1.3548

PO CST TIN ]NJ 2 LAT INJ 2 LONG

1611.2 -21.41 46.48

4069,7 11.15 191.62

1539,3 -22.$2 26.13

38.16,8 12,02 172.77

1504.7 -24.77 7.22

3624.1 14.33 156.81

ORBIT DETERMINATION ACCURACY

ST 1927.E SIR 887.4 SS 2636.9

CRT ,9730 ORS .6659 CST .9394

LSA 3535.6 MSA 2_0.3 SSA 31.3

ELI 2113.5 EL2 196.7 ALF 24.34

ARRIVAL OATE JUL 9 1965

EARTH TO MARS

INC .2896 Vl 2B.JLI_

APO 834.56 V2 23.536

ETC 855.94 CLP 138.86

RAP 168.36 ECC 1.tEST

INJ 2 LAT INJ 8 LONG

-21.70 47.39

10,52 190,92

-22198 24.95

11.39 171.93

-R5,07 7,91

13.69 155.81

ORBIT DETERMINATION ACCURACY

67 1880.3 8R 695.7 SS 2979.5

CRT ,9726 CR6 ,9640 CST ,9992

LSA 3546.3 MSA 299.1SSA 31.1

EL! 2074.2 EL2 188.9 ALF E5.08

LAUNCH DATE OCT 8 1964 FLIGHT TIlE 276.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC DISTANCE 653.523 EARTH TO MARS

RL 149.46 LAL -.00 LOL 14.75 YL 52.744 GAL -7.08 AZL 90.26 HCA 211.0256A 188.56 (CC .23921 INC .2205 Vl 29.814

RP 233.25 LAp .11 LOP 225.77 VP 20.836 GAP 2.19 AZP 89.81 TAL 322.00 TAp 173.02 RCA 143.32 APO 233.S0 V2 23.574

RC 212.144 GL -1.61 GP 10.57 ZAL 142,79 ZAp 136,56 ETS 167.$1 ZAE 167,96 ETE 102,25 ZAC 98,75 ETC 255.95 CLP 137,64

PLANETOCENTRIC CONIC

C3 19.745 VHL 4.444 DLA 7,24 RAL 158.85 RAD 6567.8 VEL 11.860 PTH 2.11 VHP 4.031 OpA 9.45 RAP 189.12 ECC 1.3250

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

90.00 19 52 21 2437.61 -24.28 58.16 2|,87 105.03 20 32 58 1i37.1 -21.98 46.60

90.00 9 43 5 4626,10 13,42 198,40 18.57 64,63 11 0 14 4029,1 9.92 189,47

100,00 21 17 9 2164,07 -25,39 35,66 21,53 106,34 61 53 13 1564,1 -22,90 27,74

100,00 11 O 57 4377,88 14,45 177,41 10,05 63,55 12 13 55 3777,9 10,79 170.54

110,00 62 33 19 1925,70 -28,34 16,48 20,44 109,97 23 5 25 1325,T -25,35 8,57

110,00 12 I 16 4189,01 17,19 161,55 16,53 59,99 13 11 5 3569,0 13,07 154.86

DIFFERENTIAL C(:RRECTION6 MIO-COURW[ EX[CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1555 TRA-2.7340 TC3 1.4981 BAU .4758 SGT 4075.8 SSR 1687.8 $63 1908.1 ST 1830.3 SR 904.5 SS 2921.9

ROE .$499 RRA -.8726 RC3 1.0021 FAU .31216 RST .DSOTRRF -.874§ RTF -.9683 CRT .9723 CRS .9621 CST .9990

FOE-5.1271 FRA13.ES60 FC-13.6865 8SP 15434 _ 4403,8 R23 -.13t8 R13 -.9749 LSA 3556.4 MSA 238.1 SSA 30.9

BOE 1.3238 liRA 8.8699 BC3 1.6024 FSP 6254 _1 4377.4 _;2 481.5 THA 21.53 EL1 2032.7 EL2 190.4 ALF 25.91

LAUNCH DATE OCT 6 19(;4 FLIGHT TINE £78.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC C_NIC

RL 149.49 LAL -.00

RP 832.96 LAP .08

RC 214.810 GL -1.13

PLAMETOCENTNIC C_AIC

C3 19.478 _ 4.413

LMCH AZNTH LNCH TIN(

90.00 19 48 45

90.00 9 47 10

100.00 81 15 49

100.00 11 4 47

110,00 R8 30 33

110.00 18 4 38

DISTANCE 657.289 EARTH TO MARS

LQL 14.75 VL 38.730 GAb -7.03 A_. 90.15 HCA _2.08 6MA 188.32 ECC .23994 INC .1511 Vl 29.814

LOP 889.?7 VIe 20.8§8 GAP 1.84 AZP 89.87 TO. 322.10 TAp 174.12 RCA 143.38 APO 233.27 v2 23.612

G_P 10.49 ZAL 148.88 ZAP 135.38 [T8 |87.87 ZA[ 167.65 ET[ 108.42 ZAC 96.62 ETC 255.97 CLP 136.38

OLA 7.73 RN, 158.71 RAO 8317.8 V(L 11.868 pTH 8.11 VHp 3.951 DpA 9.49

L-I TIN( INJ LAT INJ _ INJ RT ASC INJ A]54TH INJ TIME PO CST TIM

tAS0.tT -14.50 $8.N 81.8T 104.88 tO 29 35 1850.2

4810.08 It.iT SiS.t8 10.$9 84.56 11 4 0 4010.1

8t73.81 -IS.It )41.48 81.34 103.9T 21 50 4 1575.8

4350,67 13,90 178,3§ IT,87 83,2T 12 17 26 3759,T

1835.83 -28.87 IT.IS 80,47 106.82 23 2 49 1335.6

4178,10 18,13 180,11 11o35 58,70 13 14 4 3572.6

DIFFERENTIAL C_RNSCTICN9

TOE 1.1129 TRA-8.9350 TC3 1.4570 BAU .4948

ROE .6524 RRA -.8743 RC3 1.01T3 FAU .3_400

FDE-5.8615 FRAIS.6910 FC-14.400416P 18061

80( 1.2899 IRA 8.7763 RC3 1.7828 Flip 8328

RAP 187,86 ECC 1,3206

INJ 2 LAT INJ 2 LONG

-22,25 49.03

9.$4 188.38

-23.17 28.51

10.20 169.51

-25.63 9,22

1E.48 153,96

ORBIT DETERMINATION ACCURACY

3T 1777,8 SR 914.4 SS 2966.6

CRT .9721 CR6 .9603 CST .9987

LSA 5566.8 NSA 247.1 SSA 30,6

EL1 1990.0 EL2 191.5 ALF 26.83

MID--COURSE LrI_CUTIQN ACCURACY

8GT SRS?.OI_II Sli88.7 883 1987.8

NIT .9484RRF -.873T Rllr -.8674

MI 4801.3 O23 -.5302 813 -,9746

IM;1 42T4.8 8G2 481.2 THA 22.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAUNCH DATE OCT S 1964

HELIOCENTR]C CONIC

RL 149.48 LAL -.OD

RP 232.51 LAP .DS

RC 216.25R GL -.67

PLANETOCENTRIC CONIC

C3 19.280 VHL 4.385

LNCH AZMTH LNCH TIME

90.DO 19 45 17

90.00 9 51 7

tOO.O0 21 10 36

100.00 11 8 29

110.00 22 27 54

119.00 12 7 40

FLIGHT TIME 280.00 ARRIVAL DATE JUL 15 1965

DISTANCE 661.066 EARTH TO MARS

LOt. 14.75 VL 82.T17 GAL -5.99 AZL 90.09 HCA 213.02 SMA 182.10 ECC .25745 INC .0990 vl 29.81A

LOP 227.77 VP 20.861 GAp 1.49 AZP 89.92 TAL 522.20 TAP 175.22 RCA 143.44 APO 232.76 V2 23.650

GP 10.43 ZAL 142.57 ZAP 134.14 ET$ 166.41 ZA( 167.17 [T( 114.41 ZAC 98.50 ETC 255.99 CLP 135.09

OLA 8.21 RAL 158.77 RAG 6567.8 VEL 11.858 PTH 2.10 VHP 3.873 DPA 9.55 RAP 187.56 ECC 1.3165

L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2462.83 -24.71 57.61 21.89 104.29 20 26 19 1662.3 -22.50 49.83

4591.85 12.38 194.21 18.23 64.31 11 7 38 3991.8 8.77 187.33

218T.16 *25.62 37.24 L_1.56 105.61 21 47 3 1567.2 -23.43 29.26

4342.24 13.36 175.53 17.71 63.01 12 20 51 3742.2 9.64 168.52

1945.28 -28.79 17.83 20.51 109.29 23 O 19 1345.3 -25.88 9.85

4156.90 16.09 159.72 18.16 59.42 13 16 57 3556.9 11.91 153.10

DIFFERENTIAL CCRRECTIONS

TOE 1.0697 TRA-2.5321 TC3 1.4049 BAU .4513

ROE .8552 RRA -.8772 RC3 1.0524 FAD .33586

FOE-S.ST12 FRA14.1627 FC-15.1200 RSP 14725

BO( 1.2544 BRA 2.6760 BC3 1.7553 FSP 6823

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

RP 232.14 LAP .02

RC 216.287 GL -.22

PLANETOCEN'IrRIc C_IIC

CS 19.000 VHL 4.359 DLA

LNCH AZMTH LNCM TIME L-I TIM( INJ LAT

90.00 19 41 96 2474.13 -14.90

90.00 9 54 56 4574.38 11.81

100.00 21 7 31 2198.20 -28.02

100.00 11 lZ 4 4325.54 lZ.84

110.00 22 25 21 1R54.61 -28.RR

110.00 12 lO 48 4141.89 15.ST

DJFFERENTIAL CCRRECTION6

TOE 1.0264 TRA-2.4243 TC3 1.3450 BAU .4379

ROE .638T RRA -.8810 RC3 1.0TR4 FAU .34815

FDE-5.4999 FRA14.QSlT FC-15.8633 Blip 14322

60[ 1.2195 BRA 2.9794 |CS 1.T23R FSP 7117

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SA;T 3826.8 _ 1710.4 84;3 2071.1 ST 1720.6 SR 924.2 SS 3009.4

RRT .9479 RRF -.9730 RTF -.9663 CRT .9721CRS .9586 CST .9984

SG8 41R1.7 R23 -.12R0 R13 -.9743 LSA 3578.3 MSA 256.3 SSA 30.3

$61 4161.6 $62 501.1THA 23.32 EL1 1943.7 EL2 192.0 ALF 27.87

FLIGHT TIME 282.00 ARRIVAL DATE JUL 17 1965

DISTANCE 884.853 EARTH TO MARS

L_ 14.75 VL 3E.T05 GAL -6.94 AZL RO.03 HCA 214.03 SNA 187.89 ECC .23631 INC .0221 vl 29.814

LOP ZIG,T7 VP 20.906 GAP 1.14 AZ1P 89.98 TAL 322.28 TAP 176.31 RCA 143.49 APO 252.29 V2 23.689

GP 20.37 ZAL 142,46 ZAP 1_.86 ETS 168.R3 ZAE 166.55 ETE 120.09 ZAC 98.37 ETC 256.01 CLP 133.75

8.96 RAt. 158,R4 RAO SSRT.8 VEL 11.648 pTH 2.10 VHP 3.T99 DpA 9.64 RAP 187.24 ECC 1.3127

|NJ IJ=NS INJ RT A$C |NJ AZMTH INJ TIME PC) CST TIM INJ Z LAT INJ Z LONG

58.62 21.91 103.93 20 23 12 1874.1 -22.74 50.61

193.19 18.10 64.08 11 11 11 3974.4 8.23 186.34

36,80 21.5R 105.26 21 44 9 1598.2 -23.67 29.99

t74.36 17.57 62.T_ 12 24 10 5725.5 9.09 167.58

18.47 20.56 108.95 22 57 56 1354.6 -26.13 10.46

156.87 16.01 59.18 |3 |g 45 3541.9 11.36 152.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SRT 3693.8 $6R 1733,T SG3 2156.5 ST 1660.2 SIR 984.9 SS 8053.7

RRT .J462 RIW -.9T24 RTF -.9648 CRT .9722 CRS .9569 CST .9980

SG8 4073.2 R23 -.1202 R13 -.9738 LSA 3589.4 MSA 265.4 SSA 30.1

$61 4040.9 9_2 511.7 THA 24.41 EL1 1695.7 EL2 191.8 ALF 29.02

LAUNCH DATE OCT 8 1964 FLIGHT TIM( 284.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC TO MAR S

RL 149.46 LAL -.DO LOL .0252 vl 29.814

RP 231.76 LAp -.02 LOP 229.78 VP 20.632 GAP .80 AZP 90.02 TAL 322.37 TAp 177.40 RCA 143.53 APO 231.84 V2 23.728

RC 220.299 GL .21 GP 10.81 ZAL 142.36 ZAP 131.54 ET$ 169.44 ZAE 165,77 ETE 125.37 ZAC 98.23 [TC 256.04 CLP 132.37

PLANETOCENTRIC CONIC

C3 18.T86 VHL 4.335 OLA 9.10 RAL 158.90 RAO 6567.8 VEL 11.839 pTM 2.t0 VHP 3.727 DFA 9.74 RAP 186.88 ECC 1.3092

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9O.OO 19 58 46 2485.58 -25.09 59.40 21.95 105.58 20 20 12 1885.6 -22.97 51.37

90.GO 9 58 39 4557.63 11.31 192.21 17o98 63.87 11 14 37 5957.6 7.71 185.38

100.00 21 4 33 2208.90 -26.21 36.74 21.63 104.92 21 41 22 1608.9 -23.90 30.70

100.00 11 15 33 4309.55 12.34 173,44 17.45 62.56 12 27 23 3709.5 8.57 166.68

110.00 22 22 55 1965.67 -29.19 19,10 20.62 108.63 22 55 39 1363.7 -26.37 11.06

110.00 12 13 41 4127.54 15.06 158.06 15,68 58.95 13 22 26 352T.5 10.84 151.50

DISTANCE 668.650 EARTH

14.75 VL 32.694 GAL -6.90 AZL 89.97 HCA 215.03 SMA 187.66 ECC .23524 INC

DIFFERENTIAL CORRECTIONS MID-COUR|M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9820 TRA-2.3121 TC3 1.2742 SAu .4236 $GT 3533.4 SGR _T58.0 SG3 2243.7 ST 1596.4 SR 945.7 SS 3097.7

ROE .6626 RRA -.8959 RC3 1.1046 FAU .36063 RRT .9442 RRF -.9719 RTF -.9629 CRT .9725 CRS .9553 CST .9976

FOE-5.GZTO FRA15.15SG FC-16.6173 BSP 13900 S_ 3946.6 RE3 -.1281 R13 -.9731 LSA 3600.3 MSA 274.8 SSA 29.8

8OE 1.1846 9RA 2.4760 8C3 1.6863 FSP 7425 SG1 3911.8 SG2 522.9 THA 25.66 EL1 1845.7 ELI 190.6 ALF 80.30

LAUNCH DATE OCT 8 1994 FLIGHT TIME 266.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CCNIC

RL 149.46 LAL -.00

RP 281.38 LAP -.05

RC 222.292 64. .62

PLANETOCENTflIC CONIC

CS 18.592 VHL 4.312

LNCH AZIATH LNCH TIM(

90.00 19 35 48

90.00 10 2 16

100.00 21 1 43

100.00 11 16 56

110.00 22 ZO 36

110.00 12 19 38

DIFFERENTIAL CORRECTIONS

TDE .9SGR TRA-Z.1943 TC3 1,1944 9AU .4089

ROE .6666 RRA -.6914 RC3 1.13|3 FAU .37338

FOE-3.7587 FflA15.6614 FC-17.3862 99P 13427

ROE 1.1499 9RA 2.3685 BC3 1.6451 FSP 7732

DISTANCE 672.438 EARTH TO MARS

LOL 14.75 VL 32.683 GAL -6.87 AZL 89.22 HCA 216.04 SMA 187.49 ECC .23423 INC .0819 Vl 29.814

LOP 230.79 VlP 20.956 GAP .46 AZP RO,OT TAt. 322,44 TAp 178.48 RCA 143.58 APO 231.41 V2 23.768

GP 10.27 ZAL 142,26 ZAP 130.|7 ET$ 162.63 zAE 164.85 ETE 130.22 ZAC 98.10 ETC 256.07 CLP 130.96

OLA 9.51 RAt. 188.97 RAO 6567.8 VEL 11.831PTH 2,10 VHp 3.658 DpA g.87 RAP 186.49 ECC 1.3060

L-I TIME INJ LAT |MJ L_$1G INJ RT ARC |NJ AZMTH INJ TIME PO CST TIM lHJ Z LAT INJ 2 LONG

2499.71 -25.26 60.17 21.96 103.23 20 17 19 1896.7 -23.19 52.11

4541.59 10.93 101.22 17.60 65.68 11 17 57 $941.6 7.21 184.47

2212.29 -26.3R 39.46 21.6R 104.36 21 36 43 1619.3 -24.13 31.89

4294.24 11,66 172,56 17.35 62.36 12 30 30 3694.2 8.07 165.82

1972.47 -19,38 19.72 20,69 106.31 22 53 28 1372.5 -26.60 11.64

4115.82 14,58 1_T.29 13,TR 58.73 13 25 T 3513.8 10.33 1t0.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 3369.2 SRR 1T83.1 SG$ 2332.2 ST 1528.8 SR 957.0 SS 8141.7

RflT .9419 RRF -,9715 RTF -.9605 CRT .9730 CRS .9588 CST .9971

SG8 3811.9 R29 -.1284 R13 -.9723 LSA 3611.4 MSA 284.0 SSA 29.5

841 3774.3 Sl;2 534.5 THA 27.08 EL1 1793.8 EL2 108.3 ALF 31.73
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JPL TM 33-100 EAI_I'H--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH D_TE OCT 8 1994

HELIOCENTRIC CONIC

RL 149.43 LAL -.00

RP 231.0| LAP -.08

RC 224.263 GL 1.06

PLANETOCENTRIC CONIC

CS lS.413 VHL 4.691

LNCH AZI4TH LNCH TIME

90.00 19 32 47

90.00 10 5 46

100.00 20 $9 $

100.00 11 62 $3

110.00 22 18 23

110.00 lZ 19 25

FLI;HT T|t_ 688.00 ARRIVAL DATE JUL 23 1933

DISTANCE 676.274

LO(. 14.75 VL 32.$72 GAL -6.83 A ZL 89.86 HCA 61T.08 SMA

LOP 231.81 VP 20.988 GAP .$3 AZP 90.11 TAL 322.50 TAp

GP 10.22 ZAL 142.17 ZAP 128.73 ETS 170.45 ZAE $83.81 ETE

EARTH TO MARS

$8T.31 ECC .23329 INC .1333 V$ IS.S14

$79.56 RCA $43.65 AlSO 231.01 VZ IS.SOT

$34.65 ZAC 9T.96 (TC 253.10 CLP 123.50

DLA 9.92 RAL 159.04 RAO S$ST.T VEL 11.063 PTH 2.09 VHP

L-I TIN( INJ LAT INJ LONG INJ fiT ARC 1NJ AZMTH INJ TIN(

6307.32 -23.43 60.92 22.05 $02.89 20 14 34

4326.26 10.36 $90.39 17.82 63.50 11 21 13

2229.39 -26.36 40.16 21.75 104.23 21 36 10

4279.59 $1.40 171.T2 1T.28 62.$8 12 33 33

1981.02 -69.56 20.32 20.77 $08.00 22 51 24

4100.72 14.12 159.56 $$.Q9 50.54 13 27 41

OlFFEREMTIAL C_RRECTIOl$ HIO-COUIlI2 EXECUTION ACCURACY

TOE .8901 TRA-2.OT20 TC3 1.1020 BAU .3936 $GT 3193.2 SGR 1808.2 $03 2421.8

ROE .6715 RRA -.89TT RC3 $.1580 FAU .38629 RRT .9390 ItiU r -.9709 RTF -j9574

FOE-5.9926 FRAlS.1774 FC-19.1892 BSP 12943 V_ 3670.0 R_'3 -.1293 R13 -.9713

SO( 1.1150 BRA 2.2581 0C3 1.5991 FSP 8048 SG1 3628.2 SG2 547.5 THA 28.72

LAUNCH DATE OCT 9 1964 FLIGHT TIN[ 290.00

H(LIOCENTR|C CONIC DISTANCE M0.109

RL 149.46 LAL -.00 LOL 14.75 VL 32.882 8AL °8.80 AZL 89.81 HCA 218.07 SNA

RP 230.92 LAP -,11 LOP 232.82 MP 21.018 GAP -.10 AZP 90.15 TN. 322.56 TAp

RC 626.2211 GL 1.41 G4P 10.18 ZAL 142.013 ZAP 1_.30 ST8 170.86 ZN_ 162.65 ETE

PLANETOCENTR I C C(_41C

C3 111.249 WlL 4.272 DLA 10.30 RAI. 1511.12 RAD 8541T.T VI[L $1.81T pTH 2.09 VHp

LNCH AZMTH LNCH TINS L-I TIN( INJ bAT INJ t._NG INJ RT ASC INJ AZNTH INJ TIN(

90.00 19 _9 59 2518.04 -25.513 81.15 r,2.$2 102.58 20 11 57

90.00 10 9 11 4511.52 9.911 1119.54 17.76 63.34 11 24 23

100.00 20 38 28 2199,21 -L_.T2 40.84 21.85 103.92 61 33 45

100.00 11 25 25 4285.58 10.95 170.911 17,|2 82.01 12 38 35

110.00 22 lS tT 1889.34 -29.74 110.90 _0.58 10T.88 22 49 29

110.00 12 22 4 4099.111 IB.87 lSS.84 15.15 58.38 13 30 12

DIFFERENTIAL ¢_NflI[CTION8 N|O-¢OUlUiI[ lrXECUTION ACCURACY

TDE .8428 TRA-1.9438 TC3 1.0010 |AU .37115 6ST BOO4.0 M_ tOBS.t $03 2512.2

ROE .4763 RRA -.9048 RC3 1.1047 FAU ,3t990 RflT ,9354 IF -,IT04 RTF -.9534

FOE-8.O£73 FRAIS.8988 FC-111.04118 BlIP 12413 _ 6529.0 2|B -.1308 R13 -.8T02

BOE 1.0805 BRA 2.1437 0C3 1,5535 Flip 8987 801 9476,0 IS2 580.7 THA 30.62

3.591DPA 10.01 RAP 186.07 ECC 1.3030

PO CST TIM INJ 6 LAT INJ 2 LONG

1907.3 -63.40 56.84

3928.2 6.76 183.90

$629.4 -64.34 32.03

3879.6 7.59 195.00

1385.0 -68.86 16.61

3500.7 9.85 150.09

ORBIT DETERMINATION ACCURACY

ST 1457.2 SR 966.5 SS 3185.S

CRY .9736 CR3 ,9564 CST .9995

LEA 3662.7 MSA 693.2 SSA 29.2

EL$ $739.9 EL6 $95.$ ALF 33.33

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

187.$4 ECC .23239 INC .1850 Vt 29.814

180.64 RCA 143.85 APO 230.63 V2 23.847

138.57 ZAC 97.66 ETC 256.13 CLP 128.00

3.528 DpA 10.18 RAP 185.62 ECC 1.3003

PO CST TIN INJ 2 LAT INJ 6 LONG

1918.0 -23,80 53.34

3915.3 S.26 182.7T

1639.2 -24.54 36.72

3885.8 7.$6 164.62

1388.3 -67.03 16.76

3488.2 9.38 149.38

ORBIT DETERMINATION ACCURACY

ST 1381.9 SR 980.$ SS 36_9.2

CRT .9748 CR8 .8510 CST .8957

LSA 3634.0 NSA 302.5 SEA 26.9

EL$ $884,8 EL2 $80.$ ALF 35.11

LAUNCH OATS OCT S 1964 FLIGHT TIN( 292.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC COIXC DISTANCE 603.937 EARTH TO MARS

EL 149.46 LAL -.00 LOt. 14.75 VL 36.653 GAL -6.77 AZL 69,77 HCA 259.10 3MA 186.98 (CO .63156 INC .2366 vl 29.814

_p 2_.2_ _*p -.15 LOP 235.94 VF 21.045 GAP -.51AZP 90.$g TAL _22._ TAp $85.70 RCA $43.38 APO 230.2T V6 23.887

RC 226.I$9 GL 1.78 GP $0.15 ZAL 146.02 ZAp$25.80 ET$ $71.35 ZN[ $69.3T EYE $42.12 ZAC 9T.67 ETC 656.1T CLP 168.46

PLANETOCENTRIC CONIC

C3 18.100 VHL 4.654 DLA 10.67 RAL 1§9.20 RAD Q567.7 V[L 11.810 PTH 2.09 VHP 3.468 DPA 10.38 RAP 115.13 ECC I.SRTI

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 6 LAT INJ 6 LONG

90.00 19 27 18 2528.66 -25.74 62.38 22.21 102.23 20 9 26 1926.3 -63.79 54.63

90.00 10 16 31 4497.46 9.49 188.73 17.75 63.$9 $1 27 29 3897.5 5.81 181.99

100.00 20 SS 58 6246.76 -26.88 41.31 21.92 103.80 21 31 27 1846.8 -24.74 33.39

100.00 15 68 32 4656.18 10.52 170.15 17.19 61,88 12 39 25 3652,6 6.66 193.47

110.00 66 14 17 1997.43 -29.90 21.47 20.95 107.59 22 47 34 1397.4 -67.63 13.30

110.00 16 64 43 4076.29 t3.24 $35.20 $S.$8 58.20 13 32 39 3476.3 8.94 148.74

DIFFERENTIAL CORRECTIONs MID-COURSE [XECuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7937 TRA-I.BOR3 TC3 .8894 IkAU .3637 3ST 2804.2 SGR 1881,7 $G$ 2602.9 ST 1302.5 _R 992.0 SS 3676.6

ROE .6813 RRA -.9116 RC3 1.6115 FAU ,41252 RflT .BBOT _ -._701 RTF -.9480 CRT .9757 CRS .R49T CST .9gA8

FOE-6.1630 FRAIT.2162 FC-19.7311 BSP 11057 _ 5385.9 R25 -.1328 R13 -.9888 LEA 3645.9 HSA 311.S SSA 28.6

80( 1.0466 8RA 6.0260 8C3 1.5028 FSP 8663 _1 3358.3 V.2 575.7 THA 52.83 ELl 1628.0 EL2 $73.7 ALF 37.11

LAUNCH DATE OCT S 1964 FLIGHT TIME L_D4.00 ARRIVAL DATE JUL 69 1965

HELIOCENTRIC C_t41C

RL 149.46 LAL -.00

RP 669.83 LAp -.18

RC 630.073 GL 2.14

PLAN[TOCENTI_rlc CCNXC

CS 17.986 VHL 4.239

LNCH AZMTH LNCH TIN(

90.00 19 24 45

90.00 10 13 46

100.00 20 51 3T

100.00 11 31 33

110.00 26 12 24

110.00 12 ET 18

DIFFERENTIAL C4:IR[CTION$

TDE .7433 TRA-l,ISRR TC3 .7148 BAU .3494

ROE .6869 RRA -.9182 RC3 1.2373 FAU .42557

FOE-6.3017 FRAIT.T4$3 FC-20.5078 B61P 11287

8DE 1.0161 BRA 1.9096 BC3 1.4546 FSP 8009

DISTAN_ eST.TS$ EARTH TO MARS

LOt. 14.73 VL 32.644 GAL -8.75 AZL 89.78 HCA 220.12 SNA 186.82 ECC .23078 INC .2793 vl 69.814

LOP 234.87 VII 21.080 GAP -.93 AZP 90.21 T/_. 322.85 TAp 182,77 RCA 143.71 AI_) 229.94 V6 63.967

GP 10.11 zAL 141.95 Z4P 124.Z8 ET8 $TI.80 ZN[ 180,01ETE 145.30 ZAC 97.52 ETC 636.21 CLP 164.87

DLA 11.02 RAt. 158.1t| NAO 8SST.T V[L 11,009 PTH 2.08 VHP 3.410 Opk 10.58 RAP 184.61 ECC 1.2957

L-I TIN( |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 6 LAT IHJ 6 LONG

6538,21 -25.88 83.0Q 22.31 101.91 20 T 3 1938.2 -63.98 54.90

4484.04 B.OT 18T.11Q 17.72 83.06 $1 30 30 3884.0 5.39 181.66

2258.05 -27,02 42.t8 22.02 103.28 21 28 $5 1838.0 -24.93 93.99

4238.44 10.11 186,43 IT.IT 81.T2 12 42 14 3639.4 6.66 166.76

2005.31 -30.04 111.05 11.02 10?.09 22 43 49 $405.3 -67.43 13.83

4044.R4 12.84 154.58 15.58 58.04 13 35 3 3464.9 8.52 148.$4

NIO-COURliE EXECUTION ACCURACY ONB|T DETERNINATION ACCURACY

8ST 15811.| M4t 1888.1 803 2893.7 37 1219.0 SR 1003.7 86 3314.8

tiNT .1_49 RRI r -.IHSRT RTF -,9408 CRT .9772 CR$ .9485 CST .9936

80_ 9208.| R|3 -.1359 R13 -.96?2 LBA 385?.8 MSA 320.8 SEA 28.E

$01 3151.7 S12 592.1THA 35.32 EL1 1370,4 EL2 165.4 ALP 39.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 8 1964

HELIOCENTRIC CONIC

RL 149.48 LAL -.00

RP 229.47 LAP -.21

RC 231.973 GL 2.48

PLANETOCENTRIC CONIC

CS 17.846 VHL 4.224

LNCH AZMTH LNCH TIME

90.00 19 22 20

90.00 10 18 56

100.00 20 49 24

100.00 11 34 33

110.00 22 10 36

110.00 12 29 50

FLIGHT TIME 295.00 ARRIVAL DATE JUL 31 1965

DISTANCE 691.636 EARTH TO MARS

LOL 14.75 VL 32.635 GAL -6.72 AZL 89.68 HCA 221.15 SMA 186.68 ECC .23006 INC .3236 Vl 29.814

LOP 235.89 VP 21.113 GAP -1.14 AZP 90.24 TAL 322.68 TAp 183.83 RCA 143.73 APO 229.63 V2 23.968

GP 10.08 ZAL 141.89 ZAP 122.67 ETS 172.25 ZAE 158.54 ET( 148.15 ZAC 97.36 ETC 256.26 CLP 123.Z5

DLA 11.36 RAL 159.38 RAD 6567.7 VEL 11.799 PTH 2.09 VHP 3.355 DPA 10.78 RAP 184.05 ECC 1.2937

L-I TIME IHJ LAT iMJ LONG ]NJ RT ASC INJ AZMTH" INJ TIME PO CST TIN iNJ 2 LAT INJ Z LONG

2547.90 -26.01 63.73 22.42 101.60 20 4 48 1947.9 -24.15 55.56

447i.23 8.68 187.23 17.73 62.94 11 33 27 3871.2 4.98 180.50

2267.09 -27.16 42.80 22.14 102.98 21 27 11 1667.1 -25.10 34.60

4227.27 9.72 168.74 17.17 61.59 12 45 0 3627.3 5.85 162.09

2012.97 -30.21 22.58 21.21 106.80 22 44 9 1413.0 -27.62 14.35

4054.15 12.45 153.98 15.55 57.90 13 37 24 3454.1 8.12 147.56

DIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

TOE .6948 TRA-1.5211 TC3 .6367 BAU .3378 SGT 2367.5 SG4R 1914.7 963 2784.0 ST 1134.3 SR 1016.3

ROE .6933 RRA -.9258 RC3 1.2648 FAU .43938 RRT .9168 RRF -.9694 RTF -.9315 CRT .9795 CRS .9475

FOE-6.4542 FRA18.2464 FC-21.3156 BSP 10617 _ 3044.9 R23 -.1369 R13 -.9656 LSA 3673.7 MSA 329.8

00E .9615 9RA 1.7806 BC3 1.4160 FSP 9293 561 2983.6 862 606.9 THA 38.43 EL1 1515.2 EL2 153.4

LAUNCH DATE OCT 8 1964 FLIGHT TIME 298.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC C_|C DISTANCE 695.498 EARTH TO MARS

RL 149.46 LAL -.00 LOt. 14.75 VL 32.627 GAL -6.70 AZL 89.63 HCA 222.18 SMA 186.54 ECC .22939 INC .3661 vl 29.814

RF 229.09 LAp -.25 LOP 236.93 VP 21.147 GAP -1.45 AZP 90.27 TAL 322.70 TAp 184.88 RCA 143.75 APO 229.33 vZ 24.009

RC 233.646 GL 2.82 GP 10.04 ZAL 141.84 ZAP 121.04 ET9 172.69 ZAE 157.00 ETE 150.71 ZAC 97.19 ETC 256.31 CLP 121.58

PLANETOCENTRIC CONIC

C3 17.739 VHL 4.212 DLA 11.68 RAL 159.48 RAO 6567.7 VEL 11.795 PTH 2.09 VHP 3.304 DPA 11.02 RAP 183.46 ECC 1.2919

LNCH AZMTH LNCH TIME L-I TIME iNJ LAT iHJ LONG iNJ RT ASC INJ AZMTH ZNJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 20 2 2557.31 -26.14 64.39 22.54 101.29 20 2 39 1957.3 -24.32 56.20

90.00 10 22 1 4459.04 8.30 t86.53 17.75 62.83 11 36 20 3659.0 4.59 179.82

100.00 20 47 18 2275.88 -27.30 43.42 22.27 102.68 21 25 14 1675.9 -25.28 35.20

100.00 11 37 26 4215.70 9.34 168.09 17.20 61.48 12 47 42 3615.7 5.46 161.45

110.00 22 6 56 2020.43 -30.36 23.11 21.35 106.52 22 42 36 1420.4 .-27.60 14.85

110.00 12 32 18 4043.91 12.06 153.42 15.57 57.78 13 39 42 34"43.9 7.74 147.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6409 TRA-1.3702 TC3 .4876 BAU .3268 SGT 2133.5 SGR 1940.1 963 2872.8 ST 1042.2 SR 1027.6 SS 3399.1

ROE .6987 RRA -.9336 RC3 1.2889 FAU .45218 RRT .9043 RRF -.9890 RTF -.9173 CRT .9816 CRS .9463 CST .9899

FDE-6.5673 FRAt6.7681 FC-22.0879 BSP 10034 S_B 2883.7 R_3 -.1398 R13 -.9637 LSA 3685.1MSA 338.7 SSA 27.5

60( .9481BRA 1.6580 BC3 1.3781FSP .9618 $61 2814,6 SG2 627.9 THA 42.00 ELI 1456.8 EL2 140.5 ALF 44.59

ACCURACY

81 3359.4

CST .9919

SSA 27.8

ALF 41.79

LAUNCHOATE OCT 8 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG 4 1965

HELIOCENTR|C CONIC TO MARS

RL 149.46 LAL -.00 LOL .4073 VI 29.814

RP 228.70 LAP -.26 LOP 237.96 VP 21.182 GAP -1.75 AZP 90.30 TAL 322.71 TAp 185.92 RCA 143.77 Apo 229.06 V2 24.049

RC 235.703 GL 3.15 GP 10.01 ZAL 141.80 ZAP 119.37 ETS 173.12 ZAE 155.38 ETE 153.02 ZAC 97.01ETC 256.36 CLP 119.87

PLANETOCENTRIC CONIC

C3 17.647 VHL 4.20t OLA 11.99 RAL 159.59 RAD 6567.7 VEL 11.791PTH 2.08 VHP 3.255 DpA 11.27 RAP 182.83 ECC 1.2904

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 17 52 2566.46 -26.26 65.04 22.68 100.99 20 0 39 1966.5 -24.48 56.82

90.00 10 25 2 4447.45 7.94 165.87 17.80 62.73 11 39 9 3847.5 4.22 179.17

100.00 20 45 19 2284.42 -27.42 44.02 22.41 102.39 21 23 24 1664.4 -25.44 35.78

100.00 11 40 16 4204.72 8.99 167.47 17.24 61.37 12 50 20 3604.7 5.10 160.84

110.00 22 7 22 2027.70 -30.50 23.63 21.51 106.24 22 41 10 1427.7 -27.97 15.35

110.00 12 34 42 4034.21 11.72 152.89 15.60 57.66 13 41 57 3434.2 7.37 146.50

DISTANCE 699.369 EARTH

14.75 VL 32.620 GAL -6.69 AZL 69.59 HCA 223.21 SMA 186.41 ECC .22878 INC

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .3876 TRA-l.2110 TC3 .3321 8AU .3197 SOT 1889.8 SGR 1965.2 SG3 2960.2 ST 948.1 8R 1039.3 9S 3439.9

ROE .7049 RRA -.9404 RC3 1.3137 FAU .46538 RRT .8866 RRF -.9687 RTF -.8969 CRT .9844 CRS .9454 CST .9870

FOE-6.7313 FRA19.2654 FC-22.8311 8SP 9400 SG8 2726.4 R23 -.1410 R13 -.9619 LSA 3700.1NSA 347.5 SSA 27.2

8DE .9177 BRA 1.5333 BC3 1.3550 FSP 9915 SG1 2648.1 862 648.7 THA 46.26 EL1 1401.4 EL2 123.7 ALF 47.67

LAUNCH DATE OCT 8 1964 FLIGHT TIME 302.00 ARRIVAL OATE AUG 6 1965

HELIOCENTRIC CONIC DISTANCE 703.249 EARTH TO MARS

RL 149.46 LAL -.00 LOt. 14.75 VL 32.613 GAL -6.67 AZL 89.55 HCA 224.25 SMA 186.29 ECC .22821 INC .4472 vl
29.814

228.81 V2 24.090

256.42 CLP 118.12

RP 228.31 LAP -.31 LOP 239.00 VP 21.218 GAP -2.05 AZP 90.32 TAL 322.71 TAp 186.96 RCA 143.78 APO

RC 237.537 GL 3.46 GP 9.98 ZAL 141.77 ZAP 117.66 ETS 173.55 ZAE 153.69 ETE 155.10 ZAC 96.83 ETC

PLANETOCENTRIC CONIC

C3 17.567 VHL 4.191DLA 12.28 RAL 159.70 RAD 6567.7 VEL 11.788 PTH 2.08 VHP 3.210 OPA 11.54 RAP 182.17 ECC 1.2891

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 15 50 2575.36 -26.38 65.66 22.83 100.70 19 58 45 1975.4 -24.63 57.43

90.00 10 27 58 4436.46 7.60 185.25 17.87 62.64 11 41 54 3836.5 3.87 178.55

100.00 20 43 28 2292.73 -27.54 44.61 22.57 102.10 21 21 41 1692.7 -25.60 36.35

100.00 11 43 1 4194.32 8.65 166.88 17.30 61.27 12 52 55 3594.3 4.75 160.26

110.00 22 5 55 2034.76 -30.63 24.14 21.68 105.97 22 39 49 1434.8 -28.14 15.83

110.00 12 37 4 4025.05 11.39 152.39 15.65 57.55 13 44 9 3425.1 7.03 146.02

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5312 TRAo1.0464 TC3 .1617 BAU .3160 SGT 1639.8 SGR 1988.3 863 3044.4 ST 848.7 SR 1050.1 SS 3476.5

RDE .7105 RRA -.9473 RC3 1.3356 FAU .47774 RRT .8580 RRF -.9683 RTF -.8646 CRT .9876 CRS .9442 CST .9830

FOE-6.8618 FRA19.7583 FC-23.5438 6SP 8807 8GB 2577.3 R23 -.1404 R13 -.9603 LSA 3712.3 MSA 356.2 SSA 26.B

BDE .8872 BRA 1.4115 BC3 1.3454 FSP 10219 SGt 2487.8 SG2 673.2 THA 51.37 EL1 1346.1 EL2 104.0 ALF 51.13
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 8 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 227.92 LAP -.35

RC 239.350 GL 3.76

PLANETOCENYR1C CONIC

CS 17.301VHL 4,183 OLA

LNCH AZMYH LNCH TIME L-I TIME INJ LAT

90.00 19 13 56 2583.99 -26.48

90.00 10 30 50 4426.07 7.27

100.00 20 41 44 2300.80 -27.66

100.00 11 45 42 4184.49 8.32

110.00 22 4 34 2041.64 -30.76

110.00 12 39 22 4016.42 11.07

DIFFERENTIAL _RECTIONS

TOE .4741 TRA -.87§§ 7C3 -.0180 8AU .3175

ROE .7165 RRA -.9535 RC3 1.3568 FAU .49000

F02-6,9955 FRA20.2318 FC-24.2394 9SP 8233

BOE .8591 BRA 1.2944 BC3 1.3569 FSP 10506

DISTANCE 707.136 EARTH TO MARS

LOL 14.75 VL 32.606 GAL -6.66 AZL 89.51 HCA 225.29 SMA 186.18 ECC .22770 INC .4856 vl 29.814

LOP 240.04 VP 21.254 GAP -2.34 AZP 90.34 TAL 322.71 TAp 188.00 RCA 143.79 APO 228.58 V2 24.132

GP 9.94 ZAL 141.75 ZAP 115.91 ETs 173.98 ZAE 151.93 ETE 156.98 ZAC 96.64 ETC 256.49 CLP 116.33

12.56 RAL 159.82 RAD 6567.7 VEL 11.785 PTH 2.08 VHP 3.168 DpA 11.82 RAp 181.48 ECC 1.2880

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

66.27 23.00 100.41 19 57 O 1984.0 -24.78 56.02

184.66 17.95 62.56 11 44 36 3826.1 3.54 177.97

45.18 22.74 101.82 21 20 5 1700.8 -25.75 36.90

156.33 17.38 61.19 12 55 27 3584.5 4.42 159.72

24.63 21.87 105.70 22 38 36 1441.6 -28.30 16.30

151.92 15.73 57.45 13 46 19 3416.4 6.70 145.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1389.6 SGR 2010.4 SG3 3126.0 ST 746.6 SR 1060.8 S$ 3512.9

RRT .8103 RRF -,9680 RTF -.8113 CRT .9913 CRS .g433 CST .9768

SGB 2443.9 823 -.1356 R13 -.9595 LSA 3726.9 MSA 364.7 SSA 26.5

SG1 2341.8 SG2 699=0 THA 57:50 EL1 1294.7 EL2 80.6 ALF 54,94

LAUNCH OATE OCT 8 1964 FLIGHT TIM( 306.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CC_IIC

RL 149.46 LAL -.00

RP 227.53 LAp -.38

RC 241.142 GL 4.08

PLANETOCENTRIC CON|C

C3 17.447 VHL 4.177

LNCH AZMTH LNCH TINE

90,00 19 12 10

90.00 10 SS 38

100.00 20 40 8

100.00 11 48 ZO

110.00 22 S 20

110.00 12,41 $8

DIFFERENTIAL CCRRECTION8

TOE .4147 TRA -.698§ TCS -,2092 BAU ,324§

ROE .7221 RRA -.9593 RCS 1.3755 FAU .50158

FD£-7.1192 FRAZO,6900 FC-24.8860 BSlP 7728

BOE .8527 BRA 1.1866 BC8 1.3914 FSP 10793

DISTANCE 712.032 EARTH TO MARS

LOL 14,75 VL 32.600 GAL -6.65 AZL 89.48 HCA 226.$4 SNA 186,08 ECC .22724 INC .5230 vl 29.814

LOP 241.08 VP 21.292 GAP -2,63 AZP 90.36 TAL 322.69 TAp 189.03 RCA 143.79 AlSO 228.36 V2 24.173

GP 9.90 ZAL 141.74 ZAP 114.12 ETS 174.40 zAE 150.11 ET£ 158.70 ZAC 96.43 ETC 256.56 CLP 114.51

DLA 12.83 RAL 159.95 RAO 6567.7 VEL 11.783 PTH 2.08 VHP 3.129 DpA 12.11 RAP 180.75 ECC 1.2871

L-I TIME IN_ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TZME PO CST TIN INJ 2 LAT INJ 2 LONG

2592.38 -26.58 66.86 23.18 100.13 19 55 22 1992.4 -24.92 58.59

4416.26 6.96 184.10 18.05 62.48 tl 47 14 3816.3 3.22 177.42

2308.64 -27.76 45.74 22.93 10t.55 21 18 37 1708.6 -25.8_ 37.44

4175.23 8.02 165.81 17.48 61.11 12 57 55 3575.2 4.10 159.21

2048.32 -$0.88 25,12 22.07 105.44 22 37 28 1448.S -28.46 16.76

4008.32 10.78 151.48 15.82 57.36 15 46 26 3408.3 6.40 145.13

NID-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

STFT 1148.8 SGR 2030.§ 863 $203.6 ST 640.8 SR 1070.6 SS 3546.0

RRT .7240 flRF -.9675 RTF -.7166 CRY .9951 Cfl8 .9422 CST .9670

2532,9 RZ3 -.1239 R13 -.9599 LSA $740.4 MSA 373.1 SSA 26.2

SGI 2227.Z $G2 725.7 THA 64.85 EL1 1246.5 EL2 54.2 ALF 59.16

LAUNCH OAYE OCT 8 1964 FLIGHT TIME 308.00 ARRIVAL OATE AUG 12 1965

HELIOCEHYRIC CONIC

RL 149.46 LAL -.00

RP _77,s4 LAp -.41

RC 242.814 GL 4.34

PLAHETOCENYRIC CONIC

C3 17.407 VHL 4.172 DLA

LNCH AZNYH LNCH TIME L-I TIME INJ LAT

90.00 19 10 32 2800,50 -26.66

90.00 10 36 21 4407.06 6.67

100.00 20 38 40 2316.24 -27.87

100.00 11 50 54 4166.56 7.78

110.00 22 2 13 2054.81 -31.00

110.00 12 43 50 4000.75 10.50

DIFFERENTIAL CORRECTIONS

TOE .3493 TRA -.8187 TC3 -.4220 BAU .3374

ROE .7255 RRA -.9664 RC3 1.$873 FAU .51053

FDE-7.1959 FRA21.1666 FC-25.$916 BSP 7394

BDE .8052 BRA 1.0968 BC3 1.4500 FSP 11150

DISTANCE 714.934 EARTH TO MARS

LOL 14.7§ VL 32.594 GAL -6.65 AZL 89.44 HCA 227.39 SMA 185.98 ECC .22684 INC .5590 vl 29.814

LOP 242.13 VP 21.330 GAP -2,92 AZP 90:38 TAL _22_66 TAp !90.05 RCA 143,79 APO 228.16 V2 24.214

GP 9.86 ZAL 141.74 ZAP 112.30 ETS 174.82 ZAE 148.24 ETE 160.27 ZAC 96.22 ETC 256,63 CLP 112.85

13.06 RAL 160.09 RAD 6587.7 VEL 11.781 PTH 2.08 VHP 3.094 OPA 12.40 RAp 179.99 ECC 1.2885

INJ LONG 1NJ RT A8C INJ AZMTH INJ TIME PO CST TIM INJ 2 hAT INJ 2 LONG

67.44 23.38 99.86 19 53 52 2000.5 -25.08 59.15

183.38 18.18 62.42 11 49 48 3807.1 Z.DS 176.91

46.28 23.13 101.28 21 17 16 1716.2 -26.03 37.98

165.32 17.60 61.04 13 O 20 3566.6 3.81 158.73

25.38 22,29 105.18 22 36 28 1454.8 -28.61 17.20

151.08 15.93 57.28 13 50 31 3400.8 6.11 144.73

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 942.9 3GR 2046.7 SGS 3275,4 ST 527.6 8R t077.5 SS 3568.6

RRT ,3528 RRF -.9670 RTF -,§$45 CRT .9978 CflS .9405 CST ,9310

SGO 2253.4 823 -,1014 Rt3 -,9617 LSA 3745.4 MSA $81.S SSA 26.2

SG1 2122.2 SG2 757.7 THA 73.36 EL1 1199.3 EL2 $1.1ALF 63.94

LAUNCH DATE OCT 8 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 226.75 LAP -,44

RC 244.666 GL 4.62

PLANETOCENTRIC CONIC

C3 17.378 VHL 4.169

LNCN AZHTN LNCH TIME

90.00 19 9 1

90.00 10 39 1

100.00 20 37 19

100.00 11 53 24

110.00 22 1 12

110.00 12 46 O

DIFFERENTIAL CORRECTIONS

TOE .2904 TRA -.3268 TC3 -.6236 BAU .3574

ROE .7324 RRA -.9684 RC3 1.4052 FAU .52212

F02-7.3386 FRAIl.5368 FC-26.0103 8SIP 7029

BDE .7879 8RA 1.0221 BC3 1.5382 FSP 11340

DISTANCE 718.847 EARTH TO MARS

LOL 14.75 VL 32.589 GAL -6.65 AZL 69.41 HCA 226.44 SI4A 185.89 ECC .22648 INC .5989 VI 29.814

LOP 248.18 VP 21.$69 GAP -3.20 AZP 90.39 TAL 322.62 TAp 191.06 RCA 143.79 APO 227.99 V2 24,2S8

GP 9.81 ZAL 141.75 ZAP 110.44 ETS 175.23 zAE 146.$t ETE 161.71 ZAC 96.00 ETC 238.71 CLP 110.76

DLA 13.32 RAL 160.23 RAD 6567.7 VEL 11.780 PTH 2.08 VHP .3.062 SPA 12.71 RAP 179.20 ECC 1.2880

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2608.38 -26.77 68.00 23.60 99.59 19 52 29 2008.4 -25.17 39.70

4398.42 6.40 183,09 18.32 62.36 11 52 19 3798.4 2,63 178.49

2328.61 -27.96 46.81 25.35 101.02 21 16 3 1723.6 -26,16 $9.47

4158.43 7.47 164.87 17.74 60.97 18 2 42 3558.4 5.54 188,29

2061.12 -3t,ll 26.04 22.52 104.93 22 35 34 1461-.1 -29.73 17.14

3993.68 10.24 150.69 16.06 57.21 13 52 34 3393.7 3,84 144,36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 802,7 3GR 2063.2 SG3 3343.3 ST 422.7 SR 1097.7 $$ $602.4

RRT .2348 RRF -,9666 RTF -,2174 CRT .9962 CR$ ,9399 CST .9170

SG8 22t3.9 R23 -,0712 R13 -.9644 LSA 3766.5 NSA 389.4 86A 2$.6

SG1 2075.0 $62 771.8 THA 83.43 ELI 1166.4 EL2 34.4 ALF 61.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 8 1964 FLIGHT TIME 312.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 226.36 LAP -.48

RC 248.386 GL 4.88

PLANETOCENTRIC CONIC

C3 17.362 VHL 4.187 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 7 39 2616,01 -26,86

90.00 10 41 37 4390.37 6,14

100.00 20 38 6 2330.75 -28.06

100,00 11 55 50 4130.86 7.22

110.00 22 0 19 2067.24 -31.22

110.00 12 48 7 3987.13 10.00

DIFFERENTIAL CCRRECTIONS

TOE .2277 TRA -.1307 TC3 -.8427 BAU .3830

ROE .7384 RRA -.9700 RC3 1.4187 FAU .53218

FOE-7.4381 FRA21.8894 FC-28.5362 BSP 6864

BOE ,7727 BRA .9788 BC3 1,6501 FSP 11538

DISTANCE 722,767 EARTH TO MARS

LOt. 14.75 VL 32,584 GAL -6.65 AZL 69.37 MCA 229.49 6MA 165.80 ECC .22616 INC ,6278 Vl 29.814

LOP 244.24 VP 21.408 GAP -3.47 AZP 90.41 TAL 322.57 TAP 192.07 RCA 143.78 APO 227.82 V2 24.297

GP 9,76 ZAL 141,78 ZAP 108,55 ETS 175,64 ZAE 144,34 ETE 163.03 ZAC 95.77 ETC 256.80 CLP 108.84

13.55 RAL 160.39 RAD 6567.7 VEL 11.779 PTH 2.08 VHP 3.033 DPk 13.03 RAp 178.39 ECC 1,2857

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

68.54 23,83 99.33 lg 51 15 2016.0 -25.29 60.22

182.64 18,48 62,30 11 54 47 3790.4 2.39 175,97

47.32 23,59 100,76 21 14 57 1780.7 -26.28 38.9_

164.45 17.90 60.91 13 5 1 3550.9 3.28 157.87

26,49 22,77 104,69 22 34 46 • 1467,2 -28.89 18.06

150.34 16.21 57.14 13 54 34 S867.1 5.60 144.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 790.8 9GR 2076.4 963 3404.6 ST 318.7 SR 1096.1 88 3630.2

RflT -,1577 RRF -,9660 RTF ,2117 CRT .9783 CR9 ,9891CST .8409

SG8 2221.9 R23 -.0849 R13 -_9678 LSA 3784.5 MSA 397.2 89A Z5.Z

SGI 2080.7 SGZ 779.3 THA 94.00 ELI 1139.S EL2 70.4 ALF 74.14

LAUNCH DATE OCT 8 1964 FLIGHT TIME 314.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 225.97 LAP -.31

RC 248.110 GL 5.14

PLAN(TOCENTRIC CONIC

C3 17.338 VHL 4.166

LNCH AZI4TH LNCH TIM(

90.00 19 8 25

90.00 10 44 6

100.00 20 35 1

100.00 11 56 13

110.00 21 59 32

110.00 12 50 11

DIFFERENTIAL C(:RRECTION9

TOE .1832 TRA .0707 TC3-1,0691 BAU ,4141

RD( .7438 flRA -.9708 RCS 1.4289 FAU .54108

FOE-7.3643 FRA22.2135 FC-26.9959 BSP 6905

ROE .7615 BRA .9783 0C3 1.7846 FSP 11730

DISTANCE 726,694 EARTH TO MARS

LOL 14,75 VL 32,579 GAL -6,65 AZL 89,34 HCA 230.55 SMA 185,72 ECC .22590 INC ,6609 vl 29.814

LOP 245.80 VP 21,448 GAP -3,75 AZP 90,42 TAL 322.51 TAP 1_3,07 RCA 148,77 APO 227,66 v2 24.339

GP 9,71ZAL 141,61ZAP 106.64 ETS 176,04 ZN[ 142,32 ETE 164,26 ZAC 95,54 ETC 256,89 Ct.P 106.86

DLA 15,77 RAL 160,55 RAO 6567,7 VEL 11,779 pTH 2,08 VHP 3,008 OPA 18,35 RAP 177,55 ECC 1.2857

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2623.39 -26.94 69.07 24.07 99.06 19 50 9 2088.4 -25.41 60.73

4382,90 5,91 162,22 18,66 62,26 11 5? 11 8782,9 2.15 175.55

2837,65 -28,14 47,81 23,84 100,52 21 lS 58 1787,7 -26.40 39,44

4148,66 6,98 164,06 16,08 60,86 13 7 17 $348,9 3,05 157,48

2073,18 -31,$2 26,92 25,03 104,45 22 84 5 1473,2 -29.02 16,47

8961,09 9,77 150,01 16,38 57,_8 13 56 32 3381.1 5.87 143.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 924.1 $GR 2096.4 SG3 8459.3 ST 228.0 SR 1103.4 89 3634.1

RRT -.5024 RRF -.9654 RTF .5634 CRT .6595 CRS .9382 CST .8343

9(,8 2281.9 R23 -.0008 RI3 -.9696 LDA-8802.S MSA 405.0 SSA 24.8

SGI Z145,6 SG2 777,0 THA 104,48 ELI 1120,9 EL2 114,7 ALF 79,82

LAUNCH DATE OCT 8 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC DISTANCE 730,628 EARTH TO M4R$

RL 149.46 LAL -.00 LOL 14.75 VL 32.5756AL -6.$6 AZL 89.31HCA 231.62 6MA 165.65 ECC .22569 INC .6932 vl 29.814

RP _?_._0 LAp -.54 LOP 246.36 VP 21.489 GAP -4,02 AZP 90.43 TAL 322.44 TAp 194.06 RCA 143.75 APO 227.55 V2 24.381

RC 249.803 GL 5.39 GP 9.65 ZAL 141.66 ZAP 104.70 ETS 176.44 ZAE 140.27 ET[ 163.39 ZAC 95.29 ETC 256.99 CLP 104.92

PLANETOCENTRIC CONIC

C3 17.367 VHL 4.167 DLA lS.97 RAL 160.72 RAD 6567.7 VEL 11.779 PTH 2.08 VHP 2.986 DPA 13.87 RAP 176.69 ECC 1.2858

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 5 19 2630,49 -27,01 69,57 24,84 98,84 19 49 lO 2080,5 -25,51 61.23

90.00 10 48 35 4376,02 5,69 181,83 18,86 62,21 11 59 31 3776,0 1,93 175.17

100.00 20 34 3 2344.82 -28.22 48.29 24.11 100.28 21 18 8 1744.S -26.52 39.91

100.00 12 0 33 4137.41 6,77 1&3,70 18,27 60.82 13 g 30 8537,4 2,83 157.13

110.00 21 58 52 2078.93 -31.42 27.34 28.31 104.22 22 36 31 1478.9 -29.14 18.87

110.00 12 52 13 3975.57 9.57 149.72 16.57 57.08 13 58 28 8375.6 5.16 143.40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0967 TRA .2789 TCS-l.SO36 BAU .4502 $GT 1162.8 9DR 2093.0 SG3 3506.1 ST 180.5 SR 1109.3 88 3673.3

ROE .7487 RRA -.9702 RC3 1.4336 FAU ,54875 RRT -.8995 RRF -,9646 RTF ,7604 CRT .4350 CR8 ,9871 CST ,0977

FOE-7.6360 FRA22.5002 FC-27.3349 BSP 7160 868 2394.3 R23 .0263 RI3 -.9717 LSA 3819.4 MSA 412.8 8SA 24.4

ROE .7549 ORA 1.0090 BC3 1.9392 FSP 11906 SGI 2268,2 SG2 766,7 THA 114.17 ELI 1112,3 EL2 162,1 ALF 83.86

LAUNCH DATE OCT 8 1964 FLI6MT TIM( 316.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 149.48 LAL -.00 LOt. 14.75 VL 3_1-r571 GAL

RP 225.19 LAP -.38 LOP 247.43 VP 21.531 GAP -4.28

RC 251.477 GL 5.63 GP 9.58 ZAL 141.92 ZAP 102.74

PLAN£TOCENTRZC CONIC

C3 17,388 VHL 4.170 OLA 14.15 RAt. 160,90 RAD 6567,7

LNCH AZNTM LNCH TIN( L-I TIME INJ LAT INJ LONG

90.00 19 4 22 2637.83 -27.08 70.08

90.00 10 48 89 4369,72 5,49 181,47

100.00 20 36 14 2350.76 -28.30 48.76

100.00 12 2 46 4131.54 6.58 163.!_7

110.00 21 58 ZO 2084.50 -31.51 27,73

110.00 18 54 12 3970.56 _38 149.45

DISTANCE 734,569 EARTH TO MARS

-6,66 AZL 69,28 HCA 232,68 SMA 185.58 ECC ,22352 INC ,7245 vl 29;814

AZP 90,44 TAL 322,36 TAP 193,05 RCA 143,73 APO 227,44 V2 24.423

ET$ 176,84 ZA( 136,19 ETE 166,44 ZAC 95,04 ETC 257,09 CLP 102.92

V(L 11,780 PTH 2,08 VHP 2,968 DpA 13,99 RAP 175,81ECC 1,2882

INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM IMJ 2 LAT INJ 2 LONG

24.62 98.60 19 48 20 2037.3 -25.61 61.70

19,08 62,18 12 I 49 3769,7 1.78 174,92

24,39 100,05 21 12 23 1750,8 -86,62 ¢0,36

18.49 60.77 13 11 40 3531.5 E.63 139.81

23.90 104.00 22 33 4 1484.3 -29.28 19.86

16,78 36.98 14 O 22 3370,6 4,97 143,14

ORBIT DETERMINATION ACCURACY

ST 214,7 _q 1114.4 SS 3699,2

CRT -.1934 CRS .9380 CST -.3236

LSA 3836.8 M6A 419.9 SSA 24.0

EL1 1113.2 ELZ 210.5 ALF 92.21

DIFFERENTIAL CCRRECTION9

TOE .0285 TRA .4803 TC3-1,3449 BAU ,4908

ROE .7532 RRA -.9881 RE3 1.4390 FAU .33323

FDE-7.7358 FRAE2.7447 FC-27,8443 BSP 7614

ROE .7336 9RA 1.0843 BC3 2.1113 FSP 12061

MID-COURM[ EXECUTION ACCURACY

SGT 1463.0 SGR E01H_.I 683 3344.8

RRT -.9006 NRF -.9638 RTF .8395

2538.1 R23 .0488 R13 -.9740

861 2443.0 SG2 ?32.2 THA 122.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE OCT 8 1864 FLIGHT TIME 320.00 ARRIVAL DATE AUG 24 18G5

_ELIOCEMTRIC CO141C

RL 149.46 LAL -.DO

RP 224.80 LAP -.61

RC 253.152 GL 5.86

PLANETOCENTRIC CONIC

C3 17.421 VHL 4.174

LNCH AZMTH LNCH TIHE

gO.DO 19 3 34

gO.DO 10 51 18

100.00 20 32 33

100.00 12 5 0

110.00 21 57 84

110.00 12 SG 8

DIFFERENTIAL CORRECTIONS

TOE -.D409 TRA .7037 TC3-1.7904 BAU .5351

ROE .7877 RRA -.9644 RC3 1.4396 FAU .56067

FOE-7.8092 FRA22.9411 FC-27.8622 BSP 8245

BOE .7588 BRA 1.1938 BC3 2.2974 FSP 12177

DISTANCE 736.518 EARTH TO MARS

LOt. 14.75 VL 32.567 GAL -6.68 AZL 8g.24 HCA 233.75 gMA 185.52 ECC .22540 ]NC .7549 vl 29.814

10p248.50 VP 21.573 GAP -4.54 AZP 90.45 TAL 322.27 TAp 196.02 RCA 143.71 kPO 227.34 V2 24.465

GP 9.51 ZAL 142.00 ZAP 100.76 ETA 177.23 ZA( 136.08 ETE 167.42 ZAC 94.78 ETC 257.19 CLP 100.91

DLA 14.33 RAL 161.09 RAD 6567.7 VEL 11.762 PTH 2.08 VHp 2.954 DpA 14.32 RAP 174.91 ECC 1.2867

L-I TZHE INJ LAX INJ LONG INJ RT ASC INJ AZRTH [NJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

2843.g4 -27.15 70.53 24.91 g8.37 19 47 38 2043.9 -25.71 62.16

4364.00 5.31 _81.15 19.32 62.14 12 4 2 3764.0 1.54 174.50

2356.96 -28.37 49.20 24.69 99.82 21 11 50 1757.0 -26.73 40.79

4126.22 6.40 163.08 18.72 60.74 13 13 46 3526.2 2.45 156.51

2089.69 -31.60 28.14 23.91 103.78 22 32 44 1489.9 -29.38 19.64

3966.06 9.21 149.21 17.00 56.94 14 2 14 3366.1 4.80 142.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 179T.5 SGR 2093.9 SG3 3575.3 ST 307.6 SR 1118.3 8S 3702.3

RRT -.8539 RRF -.9629 RTF .9111 CRT -.5308 CRS .9349CST -.7954

SG8 2761.2 RZ3 .0506 RlS -.9766 LSA 3856.1 NSA 427.1 SSA 23.6

SG1 2661.0 SG2 736.9 THA 129.88 EL1 1131.0 ELI 257.8 ALF 98.76

LAUNCH DATE OCT 8 1964 FL%GHT TIN( 322.00 ARRIVAL DATE AUG 26 1965

EARTH TO MARS

234.83 SklA 185.47 ECC .22532 INC .7848 V1 29.814

322.16 TAp 196.99 RCA 143.68 AlSO 227.26 v2 24.506

133.94 (T[ 166.34 ZAC 94.51 (TC 257.30 CLP 98.89

HELIOCENTRIC C(_NIC DISTANCE 742.473

RL 149.46 LAL -.DO LOt. 14.75 VL 32.564 6AL -6.69 AZL 89.22 HCA

RP 224.41 LAp -.64 LOP 249.38 VP 21.616 GAP -4.80 ALP 90.45 TAL

RC 254.766 GL 6.09 GP 9.43 ZAL 142.08 ZAF 98.77 ETA 177.61ZAE

PLANi[TOCENTRIC CONIC

C3 17.467 VHL 4.179 DLA 14.49 RAL 161.29 RAD 6567.7 VEL 11.78'3 PTH 2.08 VHP 2.943 DpA 14.64 RAP 174.00 ECC 1.2875

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 19 2 54 2650.28 -27.21 70.99 25.23 98.15 19 47 4

90.00 10 53 34 4358.87 5.14 180.86 19.57 62.12 12 6 12

100.00 20 32 0 2362.93 -28.44 49.63 25.01 _9.60 21 11 23

100.00 12 7 9 4t21.46 6.24 162.81 16.97 60.71 13 15 50

110.00 21 57 36 2095.09 -31.68 28.53 24.24 103.57 22 32 31

110.00 12 58 2 3962.07 9.07 148.99 17.25 56.90 14 4 4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1118 TRA .9237 TC3-2.0399 BAU .5826 SGT 2154.4 SGR 2091.8 SG3 3596.3

ROE .7616 RRA -.9588 RC3 1.4367 FAU .56473 RRT -.8839 RRF -.9618 RTF .9401

FOE-7.8675 FRAZ3.0881 FC-27.9910 8SP 9033 SG8 3OOZ.8 R23 ,0527 R13 -.9795

DOE .76g6 6RA 1.8314 SCS t.4950 FSP 12270 _$ 2914.S $;2 723._ THA 135.96

PO CAT TIM INJ 2 LAT INJ 2 LONG

2050.3 -25.80 62.60

3758.9 1.37 174.21

1762.9 -26.62 41.21

3521.5 2.29 156.25

1498.1 -29.49 20.00

3362.1 4.85 142.69

ORBIT DETERMINATION ACCURACY

ST 424.3 SR 1121.3 SS 3710.7

CRT -.6760 CRS .9337 CST -.8940

LSA 3875.3 MSA 434.1 8SA 23.2

ELI 1160.2 EL2" 302.2 ALF 105.42

LAUNCH DATE OCT 8 1864 FLIGHT TIME 324.00

HELIOCENTRIC CONIC DISTANCE 746.435

RL 14S.48 LAL -.OO _OL 14.75 VL 32.561GAL -6.71AZL 89.19 HCA

RP 224.02 LAP -.67 LOP 250.65 VP 21.659 GAP -5.05 AZF go.46 TAL

RC 256.380 GL 6.30 GP 9.35 ZAL 142.18 ZAP 96.77 ETS 17T.g9 ZAE

PLANETOCENTRIC CONIC

C3 17.525 VHL 4.186 DLA 14.64 RAL 161.50 RAO 6567.7 VEL 11.786 PTH

ARRIVAL DATE AUG 28 1965

EARTH TO MARS

235.91 SMA 185.42 ECC .22530 INC .8140 vl 29.814

322.05 TAp 19T.96 RCA 143.64 APO 227.19 V2 24.546

131.79 ETE 169.20 ZAC 94.24 ETC 257.42 CLp 96.86

2.08 VHP 2.935 DpA 14.98 RAP 173.08 ECC 1.2884

LNCH AZMTH LNCH TIME L-I TIME XHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 19 2 22 2686.36 -27.27 71.42 25.85 97.94 19 46 39

90.00 10 55 45 4354.33 5.00 180.61 19.85 62.09 12 S 19

100.00 20 31 35 2368.67 -28.51 50.05 25.34 99.40 21 11 3

100.00 12 9 13 _117.26 6.10 162.58 19.24 60.68 13 17 51

110.00 21 57 25 2100.11 -31.76 28.90 24.58 103.36 22 32 25

110.00 12 59 53 3958.58 8.94 148.8t 17.51 56.87 14 5 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1839 TRA 1.1472 TC3-2.2917 BAU .6329 SGT 2525.6 SGR 2083.9 SG3 3607.9

ROE .7651 RRA -.9516 RC3 1.4301 FAU .56739 RRT -.9017 RRF -.9606 RTF .9575

FOE-7.9122 FRA23.18§6 FC-28.0293 BSP 9942 SGB 3274.3 R23 .0517 R13 -.9822

8DE .7869 8RA 1.4906 BC3 2.7013 FSP 12330 SGt 3196.0 SG2 712.0 THA 141.05

PO CST TIM INJ 2 LAT INJ 2 LONG

2056.4 -25.68 63.03

3754.3 1.23 173.96

1766.T -26.91 41.61

3517.3 2.15 156.02

1500.1 °29.60 20.36

3358.6 4.51 142.51

ORBIT DETERMINATION ACCURACY

ST 551.1 SR 1123.0 SS 3715.0

CRT -.7469 CRS .9325 CST -.9360

LSA 3895.0 RSA 441.0 8SA 22.8

EL1 1203.2 EL2 342.0 ALF 112.00

t-A_NCH DATE OCT 8 1964 FLIGHT TIN( 326.00 ARRIVAL DATE AUG 30 1965

DISTANCE 750.404

LOt. 14.75 VL 32.558 GAL -6.73 AZL 89.16 HCA

LOP 251.74 VP 21.702 GAP -5.30 ALP 90.46 TAL

GP 9.26 ZAL 142.29 ZAP 94.77 ETA 178.36 2AIE

OLA 14.78 RAL 161.71 RAD 656T.T VEL 11.769

L-! TIME INJ LAT INJ LONG INJ RT ASC

2662.18 -27.32 7t.84 25.90

4350.37 4.87 180.39 20.14

2374.16 -28.57 50.44 25.69

4113.63 5.98 162.38 19.53

2104.95 -31.84 29.25 24.94

3955.61 6.83 146.65 17.79

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

RP 223.63 LAp -.71

RC 257.974 GL 6.51

PLANETOCENTRZC CONIC

C3 17.595 VHL 4.195

LNCH AZMTH LNCH TIME

go. Do 19 1 89

90.00 10 57 52

100.00 20 31 18

100.00 12 11 15

110.00 21 57 21

110.00 13 1 41

DIFFERENTIAL CORRECTIONS

TOE -.2573 TRA 1.3739 TC3-2.5450 BAU .6856

ROE .7684 RRA -.9427 RC3 1.4208 FAU .56887

F06-7.9459 FRA23.2306 FC027.9902 DSP 10943

806 .8103 DRA 1.6662 BC3 2.g147 FSP 12357

EARTH TO MARS

236.99 SMA 185.37 ECC .22532 INC .8425 vl 29.814

321.92 TAP 198.91 flCA 143.61 APO 227.14 V2 24.590

129.62 ETE 170.00 ZAC 93.96 ETC 257.54 CLP 94.83

PTH 2.06 VHP 2.932 Dpk 15.26 RAP 172.16 ECC 1.2896

INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LON6

97.74 19 46 22 2062.2 025.97 63.43

62.07 12 10 22 3750.4 1.10 173.74

99.20 21 10 52 1774.2 -27.00 41.99

60.66 13 19 48 3513.6 2.02 155.82

103.16 22 32 25 1504.9 -29.70 20.70

56.84 14 T 3T 3335.6 4.40 142.35

HID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2908.7 Sr, R 2072.6 SG3 3610.4 ST 683.1 SR 1123.8 SS 3715.8

RRT -.9127 RRF -.9593 RTF .9665 CRT -.7866 CRS .9312 CST -.9871

SGB 3569.9 R23 .0493 RI3 -.9847 LSA 3916.0 MSA 447.6 SSA 22.4

SG1 3499.9 362 703.5 THA 145.35 ELI 1260.0 ELI 376.1 ALF 118.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 8 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP J 1965

HELIOCENTRIC CC)NIC

RL 149.46 LAL -.00

RP 223.24 LAP -.74

RC 259.547 GL 6.71

PLANETOCENTR IC CONIC

C3 17.678VHL 4.205

LNCH AZMTH LNCH TIME

90.00 19 1 46

90.00 10 59 55

100.00 20 31 10

100.00 12 13 12

110.00 21 57 24

110.00 13 3 27

DIFFERENTIAL CORRECTIONS

TOE -.3318 TRA 1.6034

RDE .7712 RRA -.9520

FOE-7.9649 FRA23.2244

60E .6394 BRA 1,8546

DISTANCE 754.380 EARTH TO MARS

LCA. 14.75 VL 32.556 GAL -6.76 AZL 89.13 HCA 238.08 SMA 165.33 ECC .22558 INC .8705 vl 29.814

LOP 252.82 VP 21.746 GAP -5.55 AZP 90.46 TAL 321.78 TAP 199.86 RCA 145.56 APO 227.10 V2 24.652

GP 9.16 ZAL 142.42 ZkP 92.76 ET3 176.72 ZAE 127.44 ETE 170.T6 ZAC 95.67 ETC 257.66 CLP 92.80

OLA 14.91RAL 161.94 RAO 8567.7 VEL 11.792 PTH 2.09 VHP 2.931DPA I5.56 RAP I71.24 ECC 1.2909

L-I TIME 1HI LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2667.74 -27.37 72.24 26.27 97.55 19 46 13 2067.7 -26.05 63.82

4347,01 4,77 160.20 20.45 62.05 12 12 22 3747.0 .99 175.55

2579.43 -28.62 50.83 26.06 99.00 21 10 49 1779.4 -27.08 42.56

4110.55 5.88 162.21 19.84 60.64 13 21 43 3510.6 1.92 155.65

2109.61 -31.91 29.60 25.32 102.97 22 32 33 1509.6 -29.79 21.02

3953.14 8.73 146.52 18.09 58.82 14 9 21 3555.1 4.31 142.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.7973 BAU .7401 $GT 3293.8 SGR 2057.5 863 3603.1 ST 818.0 SR 1123.0 SS 3712.3

RC3 1.4078 FAU .56883 RNT -.8184 NRF -.9578 RTF .9739 CRT -.8107 CRS .9298 CST -.9689

FC-27.8585 BSP 12022 SGA_ 3803.6 R23 .0464 R13 -.9869 LSA 3937.6 MSA 454.2 SSk 21.9

6C3 3.1316 FSP 12353 SG1 3820.5 SG2 697.5 THA 148,96 EL1 1329.1EL2 404.7 ALF 124.16

LAUNCH DATE OCT 8 1964 FLIGHT TIM( 330.00 ARRIVAL DATE SEP 3 1965

EARTH TO MARS

$85.30 ECC .22549 INC .8978 vl 29.814

200.80 RCA 143.52 AlSO 227.08 V2 24.674

171.47 ZAC 93.39 ETC 257.78 CLP 90.77

HELIOCENTRIC CONIC DISTANCE 758.361

RL 149.46 LAL -.DO LOL 14.75 VL 32.]54 GAL -8.78 AZL 29.10 HCA 239.18 SNA

RP 222.85 LAP -.77 LOP 253.91 VP 21.790 GAP -5.79 AZP 90.46 TAL 321.63 TAp

RC 261.100 GL 6.90 GP 9.06 ZAL 142.55 ZAP 90.76 ETS 179.07 ZAE 125.26 ET(

PLANI[TOCENTRIC CORIC

C5 17.774 VHL 4.216 DLA 15.02 RAL 162.18 RAO 8567.7 VEL 11.798 PTH 2.09 VHp 2.935 DPA 15.85 RAP 170.32 (CC 1.2925

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 I 40 2673.04 -27.42 72.62 26.63 97.36 19 46 13

90.00 11 I 34 4344.23 4.68 180.04 20.78 62.04 12 14 18

100.00 20 51 9 2384.46 -28.88 31.19 26.44 98.82 21 10 54

100.00 12 15 6 4108.04 5.79 162.07 20.17 80.62 13 23 34

110.00 21 57 34 2114.09 -31.98 29.93 23.?2 102.78 22 32 48

110.00 13 5 11 3951.18 8.66 148.41 18.41 38.80 14 11 2

DIFFERENTIAL C_RflECTIONS MID-COUflS( EXECUTION ACCURACY

TOE -.4070 TRA 1.8351 TC3-3.0484 8AU .7963 _T 3683.2 SGR 2038.8 SG3 3586.3

RDE .7766 RRA -,8197 RC3 1.3917 FAU .36738 RRT -.R238 RRF -.9381 RTF .9810

F02-7.9699 FRA25,1666 FC-27.6351 DIP 13158 SG8 4211.6 R23 .0437 R13 -.9887

BOE .6741 BRA 2.0527 8C3 3.3511 FSP 12319 SGI 4134.1 S_2 693.5 THA 152.09

PO CST TIM INJ 2 LAT INJ 2 LONG

2075.0 -26.12 64.19

3744.2 .90 173.40

1784.5 -27.16 42.72

3508.0 1.85 155.51

1514.1 -29.89 21.$4

3351.2 4.23 142.12

oRBiT DETERMINATION ACCURACY

ST 955.0 SR 1121.2 IS 3704.7

CRT -.8265 CR$ .8284 CST -.9765

LSA 3960.0 MSA 460.5 SSA 21.5

EL1 1409.4 EL2 427.7 ALF 129.46

LAUNCH DATE OCT 8 1964 FLIGHT Tilted[ 332.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 222.47 LAP -.80

RC 262.653 GL 7.09

PLANETOCENTRIC CONIC

C3 17.884 VHL 4.229

LNCH AZMTH LNCH TIME

90.00 19 1 45

90.00 11 3 49

100.00 20 31 18

100.00 12 16 56

110.00 21 57 52

110.00 13 6 52

DIFFERENTIAL CORRECTION8

TOE -.4609 TRA 2.0749

ROE .7708 RRA -.9109

F06-7.8513 FRA25.1692

8DE .9083 ERA 2.2668

DISTANCE 762,345 EARTH TO MARS

LOL 14.75 VL 32.552 GAL -6.81 AZL 89.08 HCA 240.26 SNA 165.27 ECC .22565 INC .9247 vl 29.814

LOP 255.00 VP 21.835 GAP -6.03 AZP 90.46 TAL 321.47 TAp 201.72 RCA 145.46 APO 227.07 vZ 24.716

GP 8.95 ZAL 142.71 ZAP 88,77 ET8 179.41 ZAE 123.09 ETE 172.14 ZAC 93.10 ETC 257.90 CLP 88.75

OLA 15.12 RAL 162.43 RAO 6567.7 VEL $1.801PTH 2.09 VHP 2.942 OPk 16.12 RAP 169.41ECC 1.2943

L-I TIME INJ LAT iNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2678.06 -27.46 72.98 27.05 97.18 19 46 23 2076.1 -26.18 64.55

4342.07 4.61 179.92 21.13 62.03 12 16 11 3742.1 .8] 173.28

2389.24 -28.73 51.54 26.85 96.64 21 11 8 1789.2 -27.25 43.05

4106.13 5.73 161.96 20.51 60.61 |3 25 23 3506.1 1.77 155.41

2118.38 -32.04 30.25 26.13 102.61 22 33 11 1518.4 -29.97 21.64

3949.75 8.61 148.33 18.75 56.79 14 12 41 3349.8 4.18 142.05

MID-COURSE ExECuTION ACCURACY oRB|T DETERMINATION ACCURACY

TC3-3.2913 BAU .8515 SGT 4080.9 SGR 2012.2 SG3 3557.0 ST 1095.0 SR 1112.8 SS 3673.0

RC3 1.3609 FAU .53934 RRT -.9284 RRF -.9540 RTF .9643 CRT -.8371CRS .9248 CST -.9821

FC-27.0765 8SP 14478 S_ 4530.0 R23 .0412 R13 -.9898 LSA 3963.0 MSA 467.0 SSA 21.5

BC3 3.5615 FSP 12481 $GI 4487.7 SG2 687.7 THA 154.82 ELI 1494.9 EL2 445.1ALF 134.38

LAUNCH DATE OCT 6 1964 FLIGHT TIM( 334.00 ARRIVAL DATE SEp 7 1965

EARTH TO MARS

185.24 ECC .22585 INC .9511 vl 29.814

202.83 RCA 143.41 AlSO 227.08 V2 24.756

172.77 ZAC 92.82 ETC 258.02 CLp 86.75

HELIOCENTRIC C_NIC DISTANCE 766.341

RL 149.46 LAL -.OO LOt. 14.75 VL 32.551 GAL -8.85 AZL 89.03 HCA 241.36 _4A

RP 222.08 LAP -.8] LOP 256.10 vP 21.880 GAP -6.27 AZp 90.46 TAL 321.29 TAP

RC 284.145 GL 7.26 Gp 8.84 ZAL 142.87 2AP 86.79 ET8 179.75 zAE t20.92 ETE

PLANETOCENTRIC CONIC

C5 18.006 VHL 4.243 DLA 15.21RAL 162.69 RAD 8387.7 VEL 11.806 PTH 2.09 VHP 2.933 DPA 16.39 RAP 168.50 ECC 1.2963

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 1 57 2882.83 -27.50 73.32 27,46 97.02 19 46 40

90.00 11 5 40 4340.46 4.36 179.03 21.49 62.02 12 18 0

100.00 20 31 34 2393.81 -28.77 31.87 27.27 88.47 21 11 28

tO0.OO 12 16 43 4104.73 5.88 161.88 20.88 GO.G0 13 27 8

110.00 21 58 17 2122.51 -32.10 30.55 28.33 102.43 22 33 39

110.00 15 8 30 8R48.79 8.57 148.28 IR.11 38.78 14 14 19

DIFFERENTIAL CCRRECTION8 MID-COUf184[ EXECUTION ACCURACY

TOE -.5585 TRA 2.3077 TC3-3.5351BAU .9104 SGT 4471.7 SGR 1989.4 SG3 3523.6

ROE .7747 RRA -.8932 RC3 1.3442 FAU .35736 RRT -.9270 RRF -.9521RTF .9872

FOE-7.8884 FRA22.9620 FC-28.8073 BSP 15626 Sr_ 4894.3 R23 .0391 1113 -.9913

DOE .9550 8RA 2.4745 §C3 3.7821 FSP 12275 _1 4843.8 _2 888.3 THA 157.10

PO CST TIM INJ 2 LAT INJ 2 LONG

2082.8 -26.25 64.88

3740.5 .76 173.19

1793.8 -27.30 45.37

3504.7 1.72 155.33

1522.5 -30.06 21.94

3348.8 4.14 142.00

ORBIT OETERMINATION ACCURACY

ST 1230.9 SIR 1111.7 $S 6667.5

CRT -.8441CRS .9242 CST -.9847

LSA 3997.2 MSA 472.9 SSA 20.8

EL1 1593.4 EL2 460.5 ALF 156.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 8 1964 FLIGHT TIN[ 336.00 ARRIVAL DATE SEp 9 1965

HELIOCENTRIC CC_AIC DISTANCE 770.342 EARTH TO MARS

RL 149,48 LAL -.00 LOL 14.75 VL 32.§49 GAL -8,88 AZL 89,02 HCA 242.46 SMA 185.22 ECC .22609 INC .9769 Vt 29.814

RP 221.70 LAp -.87 LOP 257.20 VP 21.928 GAP -6.§0 AZP 90.45 TAL 321.10 TAp 203.56 RCA 143.34 APO 227.10 V2 24.799

RC 265.639 GL 7.43 GP 8.72 ZAL 143.04 ZAP 84.82 ETS 180.07 ZA( 118.76 ETE 173.36 ZAC 92.53 [TC 258.15 CLP 84.76

PLANETOCENTRIC CONIC

C3 18.142 VHL 4.259 OLA 15,29 RAL 162.95 RAO 6567.7 VEL 11,812 PTH 2.01)_Hp 2.967 DpA 16.64 RAp 167,62 ECC 1,2986

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 2 18 2687.37 -27.54 73.65 27.90 96.86 19 47 5 2087.4 -26.31 65.20

90.00 11 7 26 4339.44 4.53 179.77 21.88 62.02 12 19 46 3739.4 .75 173.13

100.00 20 31 59 2398.14 -28.82 52.18 27.70 98.31 21 11 57 1798.1 -27.37 43.88

100.00 12 20 26 4103.90 5.65 161.84 21.26 60.60 13 28 50 3503.9 1.89 155.29

110.00 21 58 49 2126.46 -32.18 30.85 27.00 102.27 22 34 15 1526.5 -30.13 2_.22

110.00 13 10 6 3948.34 8.56 148.26 19.48 56.78 14 15 54 3348.3 4.12 141.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6376 TRA 2.5417 TC3-3.7745 BAU .9701 8GT 4881.8 SGR 1962.9 SG3 3481.0 ST 1369.5 SR 1108.8 SS 3855.0

ROE .7776 RRA -.8750 RC3 1.3228 FAU .55353 RRT -.9289 RRF -.9499 RTF .9893 CRT -.8493 CRS .9232 CST -.9868

F06-7.8819 FRAZ2.7278 FC-26.4148 BSP 16801 SG8 5243.1 R23 .0376 R13 -.9925 LSA 4029.3 MSA 478.5 SSA 20.2

806 1.0056 BRA 2.6881BCS 3.9998 FSP 12083 SG1 5197.6 8;2 689.2 THA 159.10 ELI 1697.7 EL2 472.2 ALF 142.03

LAUNCH DATE OCT 8 1964 FLIGHT T|M[ 338.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CCNIC DISTANCE 774.348 EARTH TO MARS

RL 149.46 LAL -.00 L(X. 14.75 VL 32.548 GAL -6.92 AZI. 89.00 HCA 243.56 SMA 18§.20 ECC .22639 INC 1.0024 vl 29.814

RP 221.32 LAp -.90 LOP 258.31 VP 21.971 GAP -6.73 AZP 90.43 TAL 320.90 TAp 204.46 RCA 143.28 APO 227.13 V2 24.841

RC 267.114 GL 7.80 GP 8.59 ZAL 143.23 ZAP 82.87 ET9 180.38 Z/dE 116.61 ETE 173.92 ZAC 92.24 ETC 258.27 CLP 82.79

PLANETOCENTRIC CONIC

C3 18.291 VHL 4.277 OLA 15.35 RAL 163.23 RAD 6367.7 VEL ll.e19 pTH 2.09 VHP 2.985 DPA 16.87 RAP 166.75 ECC 1.3010

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAX INJ LONG INJ RT ASC |NJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 2 48 2691.63 -2T.38 73.96 28.33 96.71 19 47 40 2091.6 -26.36 65.50

90.00 11 9 8 4339.02 4.51 179.75 22.28 62.02 12 2t 27 3739.0 .73 173.11

100.00 20 32 32 2402.24 -28.86 52.48 28.16 98.18 21 12 34 1802.2 -27.43 43.97

100.00 12 22 5 4103.63 5.63 161.82 _1.66 60.60 1] 30 29 3503.6 !.69 155.27

110.00 21 59 28 2130.24 -32.21 31.13 27.46 102.11 22 34 58 1530.2 -30.21 22.49

110.00 13 11 39 3948.40 8.36 148.26 19.87 56.78 14 t7 27 3348.4 4.13 141.98

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7173 TRA 2.7789 TC3-4.0067 BAU 1.0299 SGT 5248.9 SGR 1933.3 9G3 3430.1 ST 1507.7 8R 1104.3 SS 3636.8

RD( .7797 RRA -.8383 RC3 1.2975 FAU .54760 RRT -.9259 RRF -.9474 RTF .9909 CRT -.8529 CRS .9219 CST -.988§

FDE-7.8563 FRA22.4635 FC-25.9181 BSP 17998 SG8 5593.7 R23 .0365 R13 -.9934 LSA 4080.1 MSA 483.9 SSA 19.6

BOE 1.0594 8RA 2.9059 BC3 4.2118 FSP 11889 SG| 5550.9 SG2 690.5 THA 160.86 EL1 1805.9 ELI 481.3 ALF 145.18

LAUNCH DATE OCT 8 1964 FL|GHT TIME 340.00 ARRIVAL DATE 3EP 13 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 220.94 LAP -.93

RC 268.570 GL 7.75

PLANETOCEHTRIC CONIC

C3 18.455 VHL 4.298

LNCH AZMTN LNCN TIME

90.00 19 3 27

90.00 1i 10 47

100.00 20 33 14

100.00 12 23 41

110.00 22 0 15

110.00 13 13 9

O|STANCE 778.359 EARTH TO MARS

LOL 14.75 VL 32.548 GAL -6.97 AZL 88.97 HCA 244.67 SMA 185.19 ECC .22673 |NC 1.0275 vl 29.814

LOP 259.41 VP 22.017 GAp -6.96 AZP 90.44 TAL 320.69 TAp 205.36 RCA 143.20 ApO 227.18 V2 24.683

GP 8.47 ZAL 143.44 ZAP 80.95 ETS 180.69 ZAE 114.48 ETE 174.45 ZAC 91.96 ETC 258.39 CLP 80.85

OLA 15.40 RAL 163.52 RAD 6567.7 VEL 11.823 PTH 2.09 VHp 3.006 OpA I7.09 RAp 165.91 ECC 1.3037

L-] TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |HJ 2 LONG

2695.63 -27.61 74.25 28,81 96.57 19 48 23 2095.6 -26.41 65.78

4339.19 4.52 179.76 22.70 82.02 12 23 G 3739.2 .74 173.12

2406.12 -28.89 52.76 28.63 98.02 21 13 20 1806.1 -27.48 44.25

4103.94 3.66 161.84 22.07 60.60 13 32 5 3503.9 1.70 155.29

2133.85 -32.26 31.40 27.94 101.96 22 35 48 1533.9 -30.28 22.75

3948.97 8.58 148.29 20.28 56.78 14 18 56 3349.0 4.15 142.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

TDE -.7973 TRA 3.0128 TC3-4.2311 BAU 1.0899 3GT 5631.9 Sr,,R 1901.1 SG3 3371.6 ST 1645.1 SR 1098.4 SS 3612.8

ROE .7809 RRA -.8389 RC3 1.2692 FAU .54014 RRT -.9244 RRF -.9447 RTF .9921 CRT -.8553 CflS .9203 CST -.9897

F06-7.8069 FRA22.1678 FC-23.3377 ESP 19205 SGB 5944.1 R23 .0357 R13 -.9941 LSA 4089.6 MSA _89.1 SSA 19.1

8DE 1.1161 8RA 3.1269 BC3 4.4174 FSP 11688 SGI 5903.7 862 691.9 THA 162.42 EL1 19J6.8 EL2 488.5 ALF 147.94

LAUNCH DATE OCT 8 1964 FLIGHT TIME 342.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC DISTANCE 762.375 EARTH TO MARS

RL 149.46 LAL -.00 LOt. 14.75 VL 32.547 GAL -7.01 AZI. 88.95 HCA 243.78 SMA 185.18 ECC .22711 IHC 1.0522 vl 29.814

RP 220.56 LAp -.96 LOP 260.53 VP 22.063 GAP -7.19 AZP 90.43 TAL 320.46 TAP 206.24 RCA 143.13 APO 227.24 V2 24.924

RC 270.009 GL 7.90 GP 8.33 ZA_ 143.65 ZAP 79.05 ET9 180.98 ZAE 112.37 ETE 174.94 ZAC 91.68 ETC 258.51 CLP 78.93

PLANETOCENTRIC CONIC

C3 18.634 VHL 4.317 DLA 15.45 RAL t63.81 RAD 6367.8 VEL 11.833 PTH 2.10 VHP 3.031 DPA 17.29 RAP 165.09 ECC 1.3067

LNCH AZ)ATN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ Z LAT INJ 2 LONG

90.00 19 4 15 2699.38 -27.64 74.32 29.30 96.43 19 49 14 2099.4 -26.46 66.05

90.00 11 12 20 4839.93 4.54 179.80 23.14 62.02 12 24 40 3740.0 .76 173.16

100.00 20 34 3 2409.77 -28.93 53.03 29.12 97.88 21 14 13 1809.8 -27.54 44.50

100.00 12 25 13 4104.80 5.66 161.89 22.31 60.60 13 33 38 3504.8 1.73 155.34

110.00 22 1 8 2137.30 -32.31 31.66 25.43 101,81 22 36 46 1537.3 -30.35 22.99

110.00 13 14 38 3950,04 8.62 148.35 20.71 56.79 14 20 28 3350.0 4.19 142.06

DIFFERENTIAL C_RECTION8 M|O-COUR$E EXI[CUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.8782 TRA 3.2497 TC3-4.4454 BAU 1.1496 9GT 8009.4 SGR 1666.9 863 3306.3 ST 1781.6 SR 1091.8 88 3585.6

ROE .7819 RRA -.8169 RC3 1.2384 FAU .53127 RRT -.9222 RRF -.9418 RTF .9930 CRT -.8567 CRS .9187 CST -.9907

FOE-7.7447 FRAIl.8416 FC-24.6831 BSP 20427 3619 6292.8 R23 .0353 R13 -.9947 LSA 4120.5 MSA 494.2 $SA 18.6

BDE 1.1758 BRA 3.3508 BC3 4.6147 FSP 11473 SGI 6254.4 $GZ 693.6 THA 163.81 EL1 2030.3 ELI 494.2 ALF 150.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE OCT 8 1g64

HELIOCENTRIC CONIC

RL 149.46 LAL -.O0

RP 220.16 LAP -.99

RC 271.450 GL 8.04

PLANETOCENTRIC CONIC

CS 18.927 VHL 4.339

LNCH AZMTH LNCH TIME

90.00 19 5 12

90.00 11 13 50

100.00 20 35 1

100.00 12 26 42

110.00 22 2 g

110.00 13 16 3

LOL

LOP 261.64 VP 22.109 GAP -7.41 AZP 90.42 TAL 320.22 TAp 207.12 RCA 143.04 kpo 227.31 V2 24.965

GF 8.20 ZAL 143.88 ZAP 77.18 ETS 16i.26 ZAE 110.28 (TE 175,41 ZAC 91.41 ETC 258.62 CLP 77.04

DLA 15.46 RAL 164.12 RAD 6567.6 VEL 11.841 PTH 2.10 VHP 3.059 DpA 17.47 RAP 164.50 ECC 1.3098

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IN3 TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2702.88 -27.66 74.77 29.80 96.31 19 50 14 2102.9 -26.50 66.30

4341.31 4.58 179.88 23.60 62.03 12 26 11 3741.3 .61 173.23

2413.19 -28.96 53.28 29.62 97.75 21 15 14 1813.2 -27.58 44.75

4106.23 5.73 161.97 22.97 60.61 13 35 8 3506.2 1.77 155.41

2140.57 -32.36 31.90 28.95 101.68 22 37 50 1540.6 -30.41 23.23

3951.62 8.68 148.43 21.t6 56.81 14 21 55 3351.6 4.25 142.15

FLIGHT TIME 344.00 ARRIVAL DATE SEP 17 1965

DISTANCE 786.397 EARTH TO MARS

14.75 VL 32.547 GAL -7.06 AZL 88.92 HCA 246.90 SMA 185.18 ECC .22755 INC 1.0766 Vl 29.614

DIFFERENTIAL CORRECTIONS HID-COURSE EXEGUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9596 TRA 3.4861 TC3-4.6499 BAU 1.2091 $GT 6380.0 SGR t831.0 SG3 3234.8 ST 1916.6 SR 1084.4 SS 3554.9

ROE .7826 RRA -.7961 RC3 1.2058 FAU .52132 RRT -.9198 RRF -.9386 RTF .9938 CRT -.8574 CRS .9169 CST -.9915

FDE-7.889S FRA21.4824 FC-23.9719 9SP 21838 $68 6537,3 R23 .0350 R13 -.9951 LSA 4151.8 MSA 498.9 SSA 18.2

BDE 1.2382 BRA 3.5759 8C3 4.8037 FSP 11244 SG1 6601.0 SG2 693.4 THA 165.05 EL1 2144.9 EL2 498.6 ALF 152.51

LAUNCH DATE OCT- 8 1964 FLIGHT TIM( 348.00 ARRIVAL DATE SEP 19 1965

EARTH TO MARS

248.02 S_AA 185.18 ECC .22803 INC 1.1005 vl 29.814

319.97 TAP 207.98 RCA 142.95 APO 227.40 V2 25.006

108.24 ETE 175.85 ZAC 91.14 ETC 258.73 CLP 75.19

HELIOCENTRIC CCNIC DISTANCE 790.423

RL 149.45 LAL -.DO LOL 14.75 VL 32.547 GAL -7.12 AZL 88.90 HCA

RP 219.81 LAp -1.02 LOP 262.78 VP 22.155 GAP -7.83 AZP 90.41 TAL

RC 272.833 GL 8.17 GP 8.06 ZAL 144.12 ZAP 75.34 ETS 181.52 zA(

PLAN(TOCENTRIC CONIC

C3 19.038 VHL 4.363 DLA 15.49 RAL 164.43 RAD 6567.8 VEL 11.850 PTH 2.10 VHP 3.090 OpA 17.63 RAp 163.55 ECC 1.3133

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ fiT ASC INJ AZldTH INJ TIME

90.00 19 6 17 2708.14 -27.69 75.00 30.33 96.19 19 51 25

90.00 11 15 16 4543.25 4.65 179,99 24.07 62.04 12 27 39

100.O0 20 36 7 2418.40 -28.99 53,51 30.15 97.83 21 16 24

100.O0 12 28 6 4108.22 3.80 162.08 2"5.44 80.62 13 36 34

110.00 22 3 17 2143.69 -32.40 32.13 29.46 101.54 22 39 1

110.00 13 17 26 3953.69 8.78 148.55 21.63 56.82 14 25 20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.0422 TRA 3.7220 TC3-4.8445 9AU 1.2684 SGT 6743.1 SGR 1794.0 SG3 3158.0

ROE .7631RRA -.7748 RC3 1.1720 FAU .51053 flRT -,9154 flRF -.9551 flTF .9944

FDE-7.3863 FRAIl.D933 FC-23.2154 BSP 22816 SGIS 6977.7 R2S .0349 R13 -.9955

80( 1.3038 BRA 3.8018 BC3 4.9842 FSP 10989 SG1 6942.7 $G2 697.3 THA 166.16

PO CST TIM INJ 2 LAT INJ 2 LONG

2106.1 -26.54 66.53

3743.3 .87 173.34

1816.4 -27.63 44.97

3508.2 1.84 155.52

1543.7 -30.47 23.45

3353.7 4.33 142.25

ORBIT DETERMINATION ACCURACY

ST 2050.5 SR 1076.5 SS 3521.8

CRT -.8577 CRS .9152 CST -.9921

LSA 4164.8 MSA 503.3 SSA 17.7

EL 1 2280.9 EL2 502.0 ALF 154.40

LAUNCH DATE OCT 8 1964 FLIGHT TIME 548.00

HEL|OCEMTRIC CONIC

RL 149.46 LAL -.00

RP 219.44 LAP -1.05

RC 274.229 GL 8.30

PLANETOCENTRIC CON|C

C3 19.261 VHL 4.389

LNCH AZMTH LNCH TIME

90.00 19 7 31

90.00 11 16 37

100.00 20 37 22

100.00 12 2g 27

110.O0 22 4 32

110.00 13 16 46

DISTANCE 794.454

14.75 VL 32.547 GAL -7.17 AZL 88.88 HCA

ARRIVAL DATE SEP 21 1965

LOL

LOP 263.89 VP 22.201 GAP -7.85 AZP 90.40 TAL 319.70 TAp 208.84 RCA 142.66

GP 7,92 ZAL 144.38 ZAP 73.54 ETS 181.78 ZAE 106.21 ETE 176.27 ZAC 90.88

DLA 15.50 RAL 164.76 RAD 6567.8 VEL 11.659 PTH 2.10 VHP 3.125 DpA 17.77

L-I ?1HE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2709.15 -27.71 75.22 30.86 96.09 19 52 40 2109.1

4345.78 4.73 180.13 24.56 62.05 12 29 3 3745.8

2419.40 -2g.02 53.73 30.69 97.52 21 17 41 1819.4

4110.77 5.88 162.22 23.93 60.64 13 37 58 3510.8

2146.65 -32.44 32.36 30.02 101.42 22 40 19 1546.7

3956.28 8.85 148.68 22.11 56.85 14 24 43 3356.3

EARTH TO MARS

249.14 SMA 185.18 ECC .22655 INC 1.1244 Vl 29.814

Apo 227.50 V2 25.047

ETC 258.84 CLP 73.38

RAP 162.63 ECC 1.3170

INJ 2 LAT INJ 2 LONG

-26.58 66.74

.95 173.48

-27.67 45.19

1.93 155.66

-30.53 23.66

4.43 142.39

DIFFERENTIAL CORRECTIONS

TDE-1.1245 TRA 3.9584 TC3-5.0281BAU 1.3289

ROE .?834 RRA -,7532 RCS 1.1388 FAU .49873

FOE-7.49OO FRA20.6827 FC-22.4138 8SP 24005

BOE 1.3705 BRA 4.0295 6CS 5.1530 FSP 10728

LAUNCH DATE OCT 8 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 219.07 LAP -1.08

RC 275.589 GL 6.42

PLANETOCENTRIC COHIC

CS 19.502 VHL 4.416

LNCH AZI4TH LNCH TIME

90.OO 19 B 34

go.o0 11 17 54

100.00 20 38 44

100.00 12 30 45

110.00 22 5 54

110.00 13 20 4

DIFFERENTIAL CORRECTIONS

T0(-1.2025 TRA 4.2012 TC3-5.18§5 BAU 1.3519

ROE .7817 RRA -.7330 RC3 1.0967 FAU .48418

FOE-7.3440 FRA20,2865 FC-21.4929 BSP 25317

BOE 1.4343 BRA 4.2646 SCS 5.3002 FSP 10537

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7097.8 SGR 1755.8 SG3 3076.6 ST 2182.0 SR 1068.0 SS 3485.1

RRT -.9128 RRF -.9313 RTF .9948 CRT -,8573 CRS .9134 CST -.9926

SGB 7311.7 R23 .0351 R13 -.9956 LSA 4217.8 MSA 507.S SSA 17.3

SG1 7278.2 SG2 699.3 THA 167.16 EL1 2376.3 ELI 504.8 ALF 156.09

FLIGHT TIN( 3SO.DO ARRIVAL DATE SEP 23 1965

DISTANCE 798.487 EARTH TO MARS

LOL 14.75 VL 32.547 GAL -7.24 AZt. 68.85 HCA 250.27 SMA 185.19 ECC .22913 INC 1.1477 vl 29.614

LOP 265.01 VP 22.248 GAP -8.06 AZlP 90.39 TAL 319.42 TAP 209.89 RCA 142.75 APO 227.62 V2 25.088

GP 7.78 ZAL 144.64 ZAP 71.77 ETS 182.02 zAE 104.22 ETE 176.66 ZAC 90.62 ETC 258.94 CLP 71.60

DLA 15.50 RAt. 185.09 RAD 6567.8 VEL 11.869 PTH 2.11VHP 3.183 DPA 17.90 RAP 162.15 ECC 1.3210

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2711.91 -27.73 75.42 31.42 95.99 19 54 6 2111.9 -26.61 66.93

4348.91 4.83 180.30 23.07 62.06 12 30 23 3748.9 1.05 173.66

2422.18 -29.04 53.94 31.25 97.42 21 19 6 1822.2 -27.71 45.36

4113.88 5.99 162.39 24.44 80.66 13 39 19 3513.9 2.03 155.84

2149.46 -32.48 32.57 30.59 101.30 22 41 43 1549.5 -30.58 23.86

3959.37 8.97 148.85 22.62 56.87 14 26 4 3359.4 4.54 142.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7443.4 SGR 1714.9 SG3 2989.6 ST 2309.2 SR 1057.0 SS 3437.6

RflT -.9088 RRF -.9270 RTF .9952 CRT -.8558 CRS .9105 CST -.9931

S_ 7656.4 R23 .0348 R13 -.9960 LSA 4243.2 MSA 511.8 SgA 17.1

SG1 7606.2 SG2 700.1THA 168.07 ELI 2488.4 EL2 507.4 ALF 157.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 196d)

LAUNCH DATE OCT 8 1964 FLIGHT T|N[ 352.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC CONIC DISTANCE 802.$28 EARTH TO MARS

RL 149.46 LAL -.DO LOL 14.75 VL 32.548 GAL -7.30 AZL 88.83 HCA 251.40 SMA 185.Z0 ECC .22975 1NC 1.1710 vl 29.814

RP 218.70 LAp -1.11 LOP 266.15 VP 22.294 GAP -8.28 AZP 90.37 TAL 319.12 TAp 210.53 RCA 142.65 APO 227.74 V2 25.128

RC 276.940 GL 8.54 GP 7.64 ZAL 144.92 ZAP 70.04 ET9 182.25 ZAE 102.26 ETE 177.03 ZAC 90.37 ETC 259.04 CLP 69.86

PLANETOCENTRIC CONIC

C3 19.780 VHL 4.445 DLA 15.49 RAL 189.43 RAD 8567.8 VEL 11.880 PTH 2.11VMP 3.204 DPA 19.01 RAP 161.51ECC 1.5252

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

9O.OO 19 10 24 2714.46 -27.75 75.81 32.00 95.90 19 55 39 2114.5 -26.64 67.12

9O.OO 11 19 7 4352.80 4.99 180.51 25.60 62.08 12 31 40 3752.6 1.17 173.86

100.00 20 40 14 2424.76 -29.06 54.12 51.82 97.32 21 20 39 1824.8 -27.75 45.57

IOO.OD 12 31 59 4117.53 6.11 162.59 24.96 60.68 15 40 36 3517.5 2.16 156.04

110.00 22 ? 22 2152.12 -32.Sl 32.77 31.17 101.19 22 43 15 1552.1 -30.65 24.05

110.00 13 21 20 _H)82.94 9.10 149.04 23.14 56.91 14 27 25 3362.9 4.68 142.74

DIFFERENTIAL CCIRRECTION8 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2927 TRA 4.4293 TC3-S.3558 BAU 1.4428 SGT 7760.9 _ 1678.3 963 2903.1 ST 2440.2 SR 1050.3 SS 5406.6

ROE .7641RRA -.7091RC3 1.0648 FAU .47338 RRT -.6043 RRF -.9229 RTF .9955 CRT -.8559 CRS .9098 CST -.9933

F0(-7.2810 FRAt9.7961 FC-20.7398 BSP 26284 SG8 7959.7 R23 .0357 R13 -.9963 LSA 4289.2 MSA 515.1 8SA 18.5

BD( 1.5118 9RA 4.4857 BC3 5.4606 FSP 10156 SG1 7928.6 3GZ 703.t THA 168.87 EL1 2607.5 EL2 508.3 ALF 158.94

LAUdNCH DATE OCT 9 1964 FLIGHT TIME 354.00 ARR%VAL DATE SEP 27 1965

HELIOCENTRIC COLIC

RL 149.48 LAL -.DO

RP 219.34 LAP -1.14

RC 278.273 r_. 8.64

PLAN[TOCENTflIC CONIC

C3 20.036 VHL 4.476

LNCH AZNTH LN(H TIME

90.00 19 12 4

90.00 11 20 16

100.00 20 41 52

100.00 12 33 9

110.00 22 6 59

110.00 13 22 33

DIFFERENTIAL CCRRECTION$

TOE-I.STSO TRA 4.6941 TC3-5.5021 BAU 1.4993

ROE .7844 RRA -.6670 RC3 1,0262 FAU .4§969

FOE-7.1882 FRA19.3294 FC-19.8712 BSP 27389

80E 1.5858 9RA 4.7145 6C3 5.5973 FSP 9856

DISTANCE 806.571 EARTH TO MARS

LOt. 14.75 VL 32.549 GAL -7.37 AZL 88.61 HCA 252.54 SNA 185.21 ECC .23043 INC 1.1939 Vl 29.814

LOP 267.28 VP 22,34| GAP -8.49 AZP 90,36 TAL 518.82 TAP 211.35 RCA 142.53 APO 227.89 VZ 25.168

r,_ 7.50 ZAL t45.21 ZAp 68.35 ET9 182.47 ZNE 100.34 ETE 177.37 ZAC 90.13 ETC 259.13 CLP 68.15

OLA 15.45 RAL 165.79 RAD 6367.6 V(L 11.892 PTH 2.11VHP 3.248 OPA 16.09 RAP 160.90 ECC 1.5297

L-I TIM( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTM INJ TIME PO CST TIM ;NJ Z LAT INJ Z LONG

2719.76 -27.76 73.77 32.39 93.81 19 57 20 2116.8 -26.67 87.28

4356.88 5.06 160.75 26.15 62.11 12 32 53 5756.9 1.31 174.10

2427.15 -29.08 54.30 32.42 97.23 21 22 19 1827.1 -27.78 45.74

4121.74 9.25 162.83 25.51 60.71 |3 41 51 3521.7 2.30 156.27

2154.84 -32.55 32.95 31.77 101.08 22 44 53 1554.6 -30.68 24.24

3967.01 9.25 149.26 23.68 56.94 14 28 40 3367.0 4.85 142.95

MID-COURSE EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8108.0 Sr_ 1639.4 SG$ 2812.4 ST 2566.3 SR 1041.0 Ss 3364.1

flRT -.6995 RRF -.9163 RTF .9958 CRT -.8548 CRS .9080 CST -.9935

6272.1 R23 .0392 R13 -.9965 LSA 4326.4 MSA 518.3 SSA 16.2

SGI 8242.0 SG2 704.7 THA 169.62 EL1 2722.2 EL2 509.3 ALF 160.15

LAUNCH DATE OCT 8 1984 FLIGHT T|ME 356.00 ARRIVAL DATE SEP 29 1965

NELIOCENTRIC CONIC DISTANCE 810.618 EARTH TO MARS

RL 149.48 LAL -.00 LOL 14.75 VL 32.550 GAL -7.44 AZL 66.78 HCA 253.68 SMA 185.22 ECC .25115 INC 1.2167 vl 29.814

RF 217.98 LAp -1.17 LOP 268.42 VP 22.387 GAP -8.70 AZP 90.34 TAL 318.50 TAp 212.17 RCA 142.41 APO 228.04 V2 25.208

RC 279.589 GL 8,74 GP 7.36 ZAL 145.52 2kP 66.70 ET8 182.68 ZkE 98.45 ETE 177.70 ZAC 89.90 ETC 259.21CLP 66.50

PLANETOCENTRIC CONIC

C3 20.330 VHL 4.509 OLA 15.41RAL 186.15 RAD 6587.8 V(L 11.904 PTH 2.12 VHP 3.295 OPA 18.16 RAp 160.SS ECC 1.$546

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH XNJ TIME PG CST TIM INJ 2 LAT INJ 2 LONG

90.DO 19 13 51 2718.88 -27.78 75.93 35.20 95.74 19 59 10 2118.9 -29.69 67.49

90.00 11 21 21 4361.74 5.24 181.03 26.71 62.13 12 34 5 5761.7 1.47 174.37

tOO.DO 20 43 38 2429.34 -29.10 54.46 55.03 97.15 21 24 7 1829.5 -27.81 45.69

100.00 12 34 18 4126.51 6.41 163.09 26.07 60.74 13 43 2 3528,5 2.46 156.53

110.00 22 10 40 2157.02 -32.58 33.13 32.38 100.98 22 46 37 1557.0 -50.72 24.41

110.00 13 23 43 3971.59 9.42 149.50 24.24 36.99 14 29 55 3371.6 5.01 143.19

OIFFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-1.4641 TRA 4.8994 TC3-5.6349 9AU 1.5551 SGT 6425.5 961_ 1600.8 SG3 2719.9 87 2690.3 SR 1031.6 SS 3520.1

ROE .7847 RRA -.6951 tiC3 .9916 FAU .44599 RRT -.8942 flNF -.9134 RTF .9960 CRT -.8535 CRS .9062 CST -.9937

FOE-7.0464 FRA18.8528 FC-19.9915 BSP 28474 SG6 8379.2 R23 .0366 R13 -.9986 LSA 4365.0 MSA 521.4 SSA 15.8

BDE 1.6611 9RA 4.9443 BC3 5.7215 FSP 9551 SGI 6547.1SG2 706.3 THA 170.29 EL1 2835.9 EL2 510.0 ALF 161.25

LAUNCH DATE OCT 8 19G4 FLIGHT TIM( 358.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC C(:NIC

RL 149.48 LAL -.00

RP 217.62 LAp -1.20

RC 280.867 GL 8.84

PLANET(_ENTRIC CONIC

C3 20.844 VHL 4.544

LNCH AZ14TH LNCH TIM(

90.00 19 15 47

gO.DO 11 22 22

100.00 20 45 32

100.00 12 35 19

110.00 22 12 29

110.00 13 24 51

DIFFERENTIAL C01R(CTION8

TDE-I.5513 'IRA 5.1343 TC3-5.7584 BAU 1.6101

ROE .7952 RRA -.8434 RC3 .9531 FAU ,43174

FDE-6.9231FRA19.3672 FC-18.1050 63P 29522

BOE 1.7387 6RA 5.1745 9C3 5.8341 FSP 9240

DISTANCE 614.666 EARTH TO MARS

LOL 14.75 VL 32.551GAL -7.51 AZL 88.76 HCA 254.92 SMA 185.24 ECC .23193 IHC 1.2394 vl 29.814

LOP 269.56 VP 22.434 GAP -8.91 AZP 90.32 TAt. 318.16 TAp 212.98 RCA 142.28 APO 228.21 v2 25.248

GP 7.22 ZAL 145.84 ZAP 65.09 ET$ 182.88 zAE 96.60 ETE 178.00 ZAC 89.68 ETC 259.29 CLP 64.88

DLA 15.36 RAL 166.51RAO 6567.8 VEL 11.917 PTH 2.12 VHP 3.345 DpX 18.22 RAP 159.83 ECC 1.3397

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.76 -27.79 76.08 35.83 95.67 20 1 8 2120.8 -26.71 67.56

4367.17 5.41 181.33 27.30 62.16 12 35 9 3767.2 1.64 174.68

2431.3A -29.12 54.61 33.88 97.07 21ZG 3 1831.3 -27.83 46.04

4131.82 8.58 163.39 29.95 60.78 13 44 11 3531.8 2.64 156.82

2159.27 -32.91 33.30 35.02 100.88 22 48 28 1559.3 -30.76 24.57

3979.65 9.61 149.78 24.81 57.04 14 31 8 3376.7 5.20 143.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT 8732.9 Sr,,R 1562.6 9G3 2626.2 ST 2812.3 SR 1022.2 SS 5274.7

RRT -.880t RRF -.9082 RTF .9961 CRT -.8521CR$ .9045 CST -.9939

S_ 8871.6 R23 .0375 R13 -.9967 LSA 4404.8 MSA 524.0 SSA 15.5

9G1 8843.4 362 707.8 THA 170.91 EL1 2948.5 EL2 510.2 ALF 162.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 196A)

LAUNCH DATE OCT 8 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -,00

RP 217.27 LAp -1.22

RC 282.167 GL 8.92

PLANETOCENTRIC CONIC

C3 20,977 VHL 4.580

LNCN AZMTH LNCH TIME

90.00 19 17 81

90.00 11 23 19

100.00 20 47 33

100.00 12 36 19

110.00 22 14 24

110.00 13 25 56

LOL

LOP 270.71 VP 22.480 GAP -9.11 AZP 90.31 TAL 317.81 TAp 213.77 RCA 142.14 APO 228.39 V2 25.267

GP 7.08 ZAL 146.16 ZAP 63.52 ETS 183.07 ZAE 94.79 ETE 178.29 ZAC 89.46 ETC 259.36 CLP 63.30

DLA 15.30 RAL 186.89 RAG 6567.9 VEL 11.931 PTH 2.12 VHP 3.398 DPA 18.25 RAP 159.36 ECC 1.3452

L-I TIME INJ LAT INJ I-ONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2722.44 -27.80 78.18 34.47 95.61 20 3 13 2122.4 -26.73 67.68

4373.17 5.60 181.87 27.90 62.20 12 36 13 3773.2 1.83 175.01

2433.17 -29.13 54.74 34.30 97.00 21 28 6 1833.2 -27.86 46.17

4137.67 6.76 163.71 27.25 60.82 13 45 16 3537.7 2.84 157.14

2161.40 -32.63 33.46 33.67 100.79 22 50 25 1561.4 -30.80 24.72

3962.21 9.81 150.07 25.41 57.09 14 32 19 3382.2 5.41 143.75

FLIGHT TIME 360.00 ARRIVAL DATE OCT 3 1965

DISTANCE 618.721 EARTH TO MARS

14.75 VL 32.552 GAL -7.59 AZL 88.74 HCA 255.96 SMA 185.27 ECC .23276 1NC 1.2617 vl 29.614

DIFFERENTIAL CCRRECTION8

708-1.8393 TRA 5.3894 TC3-3.8622 BAU 1.6641

ROE .7858 RRA -.$221 tiC3 .9190 FAU .41728

FOE-6.7955 FRA17,$TG6 FC-17.2212 BSP 30552

BOE 1.8181 ERA 3.4054 BC3 5.9338 FSP 8929

MID-COURSE EXECUTICN ACCURACY

SGT 9029.9 SGR 1525.1 SG3 2531.8

RRT -.8826 RRF -.9027 RTF .9962

SGB 9157.8 R23 .0382 R13 -.9967

SG1 9130.3 SG2 708.9 THA 171.47

ORBIT DETERMINATION ACCURACY

ST 2932.1SR 1012.7 SS 3227.7

CRT -.8507 CRS .9029 CST -.9940

LSA 4445.7 MSA 526.3 SSA 15.2

EL1 3059.8 EL2 510.1 ALF 163.15

LAUNCH DATE OCT 8 1964 FLIGHT TIME 362.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CCNIC

RL 149.48 LAL -.00

RP 218.91 LAP -1.25

RC 283.431 GL 9.01

PLANETOCENTRIC CONIC

C3 21,331 VHL 4.819 DLA

LNCH AZNTH LNCH TIlE L-I TIME INJ LAT

90.00 19 20 2 2723.93 -27.81

90.00 11 24 13 4379.73 5.81

1OO.O0 20 49 41 2434.83 -29.15

100.00 12 37 15 4144.08 8.99

110.00 22 18 28 2183.40 -32.88

110.00 13 28 59 3988.25 10.04

DIFFERENTIAL CCRRECTICN8

TOE-1.7288 TRA 5.6059 TC3-5.9585 BAU 1.7173

ROE .7989 flflA -.9012 tiC3 .8834 FAU .40274

FD(-8.6890 FRAi7.3834 FC-18,3490 B8P 3|544

80( 1.8991 BRA 5.9374 BC3 6.0217 FSP 8815

DISTANCE 822.777 EARTH TO MARS

LOL 14.79 VL $2.554 GAL -7.68 AZL 88.72 NCA 257.11 SMA 165.29 ECC .23364 INC 1.2840 vl 29.814

LOP 271.86 VP 22.528 GAP -9.32 AZP 90.29 TAL 317.44 TAP 214.56 RCA 142.00 APO 228.58 V2 25.327

6.94 ZAL 146.50 ZAP 61.99 ET8 183.25 ZN[ 93.02 ETE 178.57 ZAC 89.26 ETC 259.42 CLP 61.77

15.23 RAL 167.26 RAD 8567.9 VEL 11.946 PTH 2.13 VHP 3.454 OPA 18.27 RAP 158.94 ECC 1.3511

INJ I,CNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.Z9 35.13 95.56 20 5 26 2123.9 -26.75 67.79

182.04 28.52 62.24 12 37 12 3779.7 2.05 175.38

54.88 34.97 96.94 21 30 16 1834.8 -27.88 46.29

184,07 27.87 80.88 13 48 19 3544.1 3.05 157.49

33.61 54.33 100.70 22 52 29 1563.4 -30.84 24.87

150.40 26.02 57.15 14 33 28 3388.3 5.64 144.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9317.Z SGR 1488.4 SG3 2437.4 ST 3049.6 SR IOOS.E SS 3179.6

RRT -.8783 RRI r -.8970 RTF .9963 CRT -.8491CRS .9013 CST -.9941

9435.4 R23 .OS�O RI3 -.9988 LSA 4487.4 MSA 528.3 SSA 15.0

S_I 9408.8 _ 710.0 THA t71.98 EL1 3169.7 ELI 509.8 ALF 163.97

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.O0

RP 218.57 LAP -1.26

RC 284.679 GL 9.OS

PLANETOCENTRIC CONIC

C3 21.707 VHL 4.659

LNCH AZMTH LNCH TIME

90.00 19 22 21

90.00 11 25 2

100.00 20 51 56

100.00 12 38 8

110.00 22 16 33

110.00 13 26 0

FLIGHT TIME 564.00 ARRIVAL DATE OCT 7 1965

DISTANCE 826.835 EARTH TO MARS

LOL 14.75 VL 32.555 GAL -7.77 A ZL 68.69 HCA 258.27 SMA 185.32 ECC .23458 INC 1.3062 Vt 29.814

LOP 273.01 VP 22.572 GAP -9.52 AZP 90.27 TAL 317.06 TAp 215.33 RCA 141.85 Apo 226.79 V2 25.365

GP 6.80 ZAL 146.86 ZAP 60.51 ET3 183.42 ZAE 91.29 ETE 178.82 ZAC 89.07 ETC 259.48 CLP 60.28

OLA 15.15 RAL 167.67 RAD 6567.9 VEL 11.962 PTH 2.13 VHP 3.513 DpA 18.27 RAP 158.56 ECC 1.3572

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2725.22 -27.82 76,39 35.82 95.51 20 7 46 2125.2 -26.76 67.88

4386.86 6.03 182.44 29.16 62.28 12 38 9 3786.9 2.28 175.78

2436.32 -29.16 54.97 35.65 96,86 21 32 33 1836,3 -27.90 46.39

4150.99 7.22 164.45 28.51 60.91 13 47 19 3551.0 3.29 157.88

2165.30 -32.68 33.76 35.02 100.62 22 54 39 1565.3 -30.87 25.00

3994.78 10.28 150.75 26.66 57.22 14 34 35 3394.8 5.89 144.41

DIFFERENTIAL CORRECTIONS

7DE-1.8188 TRA 5.8425 TC3-6.0373 BAU 1.7693

ROE .7878 RRA -.5809 RC3 .8484 FAU .38804

FOE-6.$309 FRA16.8917 FC-15.4758 BSP 32531

BDE 1.9819 8RA 5.8713 BC3 6.0967 FSP 8305

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9594.9, 8GR 1452.6 SG3 2343.4 ST 3165.1 SR 993.6 SS 3130.1

RflT -.8697 RRF -.8910 RTF .9964 CRT -.8475 CRS .8997 CST -.9942

SG8 9704.1 R23 .0398 R13 -.9968 LSA 4530.1 MSA 530.0 SSA 14.7

SGt 9678.0 SO,?. 710.7 THA 172.46 EL1 3278.1 EL2 509.2 ALF 184.72

LAUNCH DATE OCT 8 1964 FLIGHT TIME 386.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 216.22 LAP -1.31

RC 285,910 GL 9.15

PLANETOCENTR|C CONIC

C3 22.106 VHL 4.702

LNCH AZMTH LNCH TIME

90.00 19 24 48

90.O0 11 25 48

100.00 20 54 19

100.00 12 38 58

110.00 22 20 47

110.00 13 28 58

LOL 14.75 VL 32.557 GAL

LOP 274.17 VP 22,618 GAP

GP 6.67 ZAL 147.22 ZAP

DISTANCE 830.895 EARTH TO MARS

-7.86 AZL 88.87 HCA 259.43 SNA 185.35 ECC .23557 INC 1.3281 vl

-9.T3 AZP 90.24 TAL 316.67 TAP 216.10 RCA 141.69 AlSO 229.01 V2

59.06 ETS 183.56 ZAE 89.59 ETE 179.06 ZAC 88.89 ETC 259.53

29.814

25.404

CLP 58.83

OLA 15.06 RAL 168.07 RAD 6587.9 V(L 11.979 PTH 2.13 VHp 3.574 DpA 18.26 RAP 158.22 ECC 1.3638

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2726.34 -27.83 76.47 36.51 95.47 20 10 14 2126.3 -26.78 67.96

4394.54 6.28 182.87 29.81 62.33 12 39 2 3794.5 2.52 176.20

2437.66 -29.17 55.07 36.35 96.83 21 34 56 1837.7 -27.92 46.49

4158.45 7.47 164.87 29.16 60.97 13 48 16 3558.5 3.54 158.29

2167.09 -32.71 33.89 35.72 100.55 22 56 54 1567.1 -30.91 25.13

4001.79 10.54 151.13 27.3t 57.29 14 35 40 3401.8 6.15 144.78

OROIT DETERMINATION ACCURACY

8T 3278.6 9R 984.2 SS 3079.8

CRT -.846D CRS .8982 CST -.9942

LSA 4573.9 MSA 531.3 SSA 14.5

£L1 3385.2 EL2 508.3 ALF 165.41

DIFFERENTIAL C(_RECTIONS

TOE-1.9106 TRA 6,0799 TC3-6.1065 BAU 1.8207

ROE .7884 RRA -.5611 RC3 .8142 FAU .57342

FOE-6.3939 FRA16.3992 FC-14.8242 BSP 33475

BOE 2.0669 8RA 6.1057 BC3 6.1605 FSP 7995

MID-COURSE EXECUTION ACCURACY

SGT 9882.2 $GR 1418.0 SG3 2250.0

RRT -.8628 RRF -.8848 RTF .9964

SG8 9993.6 R23 .0406 R!3 -.9968

SGI 9938.2 8G2 711.3 THA 172.89

156



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I. |9($4)

LAUNCH DATE OCT 8 1964 FLIGHT TiM( 376.00 ARRIVAL DATE OCT 19 1665

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

RP 214.56 LAP -1.43

RC 281.851GL 9.40

PLANETOCENTRIC CONIC

C3 24.481 VHL 4.948

LNCH AZNTH LNCH TIME

90.00 19 38 46

90.00 11 26 43

tOO.DO 21 7 51

100.00 lZ 42 19

110.00 22 33 23

110.00 13 33 16

DIFFERENTIAL _RECTION$

70E-2.3899 TRA 7.2983 TC3-6.2674 BAU 2.0625

ROE .7973 flRA -.4726 RC3 .6571 FAU .30188

F02-5.7048 FRA14.0127 FC-$0.6754 BSP 37896

DOE 2.5193 BRA 7.3136 BC3 6.3018 FSP 6524

DISTANCE 851.212 EARTH TO MARS

LOL 14.75 VL 52.54_9 GAL -8.36 AZL 88.56 HCA 265.27 SMA 165.55 ECC .24141 IMC 1.4372 Vl 29.814

LOP 280.02 VP 22.643 GAP -10.73 AZP 90.12 TAL 314.47 TAp 219.74 RCA 140.75 APO 230.34 V2 25.590

GP 6.03 ZAL 149.20 ZAP 52.44 ET$ 164.24 ZAE 81.69 ETE 180.08 ZAC 66.12 ETC 259.66 CLF 52.20

DLA 14.45 RAL 170.19 RAD 6568.0 VEL 12.077 PTH 2.I6 VHp 3.923 DPA 17.96 RAp 157.21 ECC S.4029

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2729.61 -27.85 76.70 40.27 95.36 20 24 16 2129.6 -26.81 68.19

4441.05 7.74 165.51 53.37 62.68 12 42 44 3841.1 4.02 178.81

2442.35 -29.21 56.4t 40.10 96.66 21 48 33 1842.4 -27.98 46.82

4203.54 8.95 167.40 52.72 61,36 |3 52 23 3603.5 5.06 160.77

2174.?0 -32.80 34.46 39.48 100.22 23 g 38 1574.7 -31.04 25.66

4043.96 12.08 153.43 50.85 57.76 14 40 40 3444.0 7.74 147.02

RID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

68711058.7 SGR 1262.9 $83 1804.2 ST 3814.3 8R 938.9 SS 2615.5

RRT -.8|50 RRF -.8510 RTF .9962 CRT -.83_| CRS .8921 CST -.9942

SG811130.6 R23 .0453 R13 -.9985 LSA 4803_ MSA 533.3 SSA 13.7

SGlIIIOT.D S4;2 710.5 THA 174.60 EL1 3890_ _ EL2 500.9 ALF 168.14

LAUNCH DATE OCT 8 lg64 FLZGHT TIM( 378.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CC_IIC

RL 149.48 LAb -.00

RP 214.24 LAP -1.46

RC 292.996 GL 9.43

PLAN(TOCENTR|C CONIC

C3 25.042 VHL 5.004

LNCH AZNTH LI_H TIHE

90.00 19 41 54

90.00 11 29 6

100.00 21 10 52

100.00 12 42 51

110.00 22 36 11

110.00 13 34 1

DIFFERENTIAL C_RECTION8

TDE-2.4617 TRA 7.3493 TC3-6.2070 BAU 2.|066

ROE .8000 RRA -.4574 RC3 .6290 FAU .28828

FOE-5.5685 FRA13.5353 FC$-M.9665 B3P 38709

BOE 2.8170 6RA T.3633 BC3 9.2995 FSP 8246

OI$TANC[ 855.275 EARTH TO MARS

LOL 14.75 VL 32.571 GAL -8.50 AZ1. 88.54 HCA 266.45 SlAA 185.59 ECC .24277 INC 1.4588 vl 29.814

LOP 261.20 VP 22.888 GAP -10.93 AZP 90.08 TAL 313.99 TAp 220.44 RCA I40.54 AlSO 230.65 V2 25.626

GP 5.91 ZAL 148.63 ZAP 31.24 ET8 184.35 ZAE 80.22 ETE 180.25 ZAC 88.00 ETC 259.66 CLP 50.99

DLA 14.30 RAL 170.83 RAD 6368.0 VEL 12.100 PTH 2.17 VHP 4.000 DpA 17.86 RAP 157.13 ECC 1.4121

L-I TIM( INJ LAT INJ LONG |NJ RT A$C |NJ AZMTH ZNJ TIME PO C$T TIM ]NJ 2 LAT INJ 2 LONG

2729.8? -27.85 76.72 dl.07 95.35 20 27 24 Jl_l_.9 -26.82 66.21

4451.93 8,08 166.13 34.14 62.77 12 43 20 _1.9 4.36 279.42
2442.86 -29.21 55.46 40.91 96.63 21 51 33 .0 -27.99 46.87

4214.08 9.29 167.99 33.49 81.46 13 53 5 3614.1 5.41 161.36

2176.01 -32.81 34.56 40.29 100.16 23 12 27 1576.0 -31.06 25.78

4053.79 12.43 153.96 $1.62 57.90 14 41 35 3453.8 8.10 147.54

HID-COURSE EXECUTION ACCURACY ORBIT _TERMINATZON ACCURACY

SGTI1271,7 SGR 1235.9 383 1720.8 ST 3_.1 SR 930.4 88 2761.3

ART -.8171RRF -.8440 RTF .9961 CRT ._lr_T3 CRS .8912 CST -.9942

S8811339.3 RZ3 .0488 R13 -.9964 LD&48§_.l MSA 532.7 8SA 13.6

$G|1|31?.1 882 709.6 THA 174,86 ELI 3994.1 EL2 498.8 ALF 168.57

LAUNCH DATE OCT 6 1964 FLIGHT TIME 380.00 ARRIVAL DATE OCT 23 1965

DISTANCE 859.337 EARTH TO MARS

-8.63 AZL 88.52 HCA 267.63 SMA 185.64 ECC .24420 INC 1.4605 vl 29.614

313.48 TAp 221.12 RCA 140.31 4PO 230.97 V2 25.662

78.79 ETE 180.41 ZAC 87.89 ETC 259.66 CLP 49.82

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO LOL 14.75 VL 52.574 GAL

RP 213.96 LAp -1.46 LOP 282.38 VF 22.931 GAp -11.13 AZP 90.06 TAL

RC 294.131 GL 9.46 GP 5.60 ZAL tSO.D6 ZAP 50.0? ETS 184.46 ZAE

PLANETOCENTRIC CONIC

C$ 25.635 VHL 5.063 DLA 14.14 RAL 171.09 RAO 6568.0 VEL 12.125 PTH 2.17 VHP 4.081 DPA 17.75 RAP 157.10 ECC 1.4219

LNCH AZNTH LNCH TIME L-I TIME INJ LAX ZNJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

90.00 19 45 7 2730.03 -27.85 76.73 41.89 g5.34 20 30 37 2130.0 -26.82 68.22

90.00 !1 29 30 4463.32 6.43 186.78 34.93 62.87 12 43 53 3865.3 4.73 160.06

100.00 21 1_ 59 2443.47 -29.22 55.49 41.73 96.61 21 54 42 1843.5 -27.99 46.90

100.00 12 43 20 4225.11 9.65 168.62 54.28 61.57 13 53 45 3625.1 5.76 161.97

110.00 22 39 3 2177.27 -32.63 34.66 41.11 100.11 23 15 20 15?7.3 -51.09 25.87

110.00 13 34 44 4064.07 12.60 154.53 52.41 58,03 14 42 29 3464.1 6.49 148.09

DIFFERENTIAL CORRECTIONS NZD-C(_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.5958 TRA 7.8039 TC3-6.2566 BAU 2.1541 38T11476.4 SGR 1210.2 383 1639.7 ST 4016.2 SR 922.1 SS 2706.6

RDE .6031 RflA -.4428 RC3 .6020 FAU .27502 RRT -.8092 RRF -.837I RTF .9980 CRT -.8362 CRS .8906 CST -.9941

FOE-5.4331 FRA13.1054 FC3-9.2879 BSP 39497 S8811540.0 R23 .0477 R13 -.9963 L$A 4901.3 RSA 551.9 SSA 15.5

BOE 2.7172 BRA 7.8164 BC3 6.2855 FSP 5975 38111518.3 382 708.5 THA 175.10 EL1 4090.7 ELZ 496.5 ALF 168.97

LAUNCH DATE OCT 6 1964 FLIGHT TIME 382.00 ARRIVAL DATE OCT 2S 1965

HELIOCENTRIC C_IC DISTANCE 863.397 EARTH TO MARS

RL 149.46 LAL -.OO LOL 14.75 VL 32,577 GAL -8.75 AZL 80.50 HCA 268.82 SMA 185.69 ECC .24569 INC 1.5025 V1 29.814

RP 213.62 LAp -1.50 LOP 283.S? VP 22.975 GAP -11.33 AZP 90.03 TAL 312.97 TAP 221.78 RCA 140.07 APO 231.31 V2 25.697

RC 295.251 GL 9.48 GAP 5.68 ZAL 150.51 zAP 48.93 ET$ 184.56 ZAE 77.38 ETE 180.56 ZAC 87.79 (TC 259.65 CLP 48.68

PLANETOCENTRIC C_IC

C3 28.262 VHL 5.125 DLA 13.97 RAL 1T1.54 RAO 6568.1 VEL 12.151PTH 2.16 VHP 4.164 OPA 17.63 RAP 157.10 ECC 1.4522

LNCH AZMTN LNCH TIM( L-I TIM( INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ Z LONG

90.00 19 48 27 2730.09 -27.85 76.74 42.73 95.34 20 33 $7 2130.1 -26.62 68.22

90.00 11 29 49 4475.22 8.60 t67.46 35.74 62.98 12 44 24 3875.2 5.11 180.73

100.00 21 17 11 2443.91 -29.22 55.53 42.57 96.60 21 57 55 1843.9 -28.00 46.94

100.00 12 43 46 4238.63 10.02 169.27 35.09 61.69 13 54 22 3636.6 6.16 162.61

110.00 22 42 1 2178.49 -32.84 34.75 41,95 t00.05 23 18 19 1578.5 -31.11 25.96

110.00 13 35 26 4074.81 13.t9 155.12 33.22 58.18 14 43 20 3474.8 8.89 148.66

DIFFERENTIAL CGRRECTION8 HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.7017 _'RA 8.0626 TC3-6.2367 8AU 2.1990 SGTl1673.$ SGR 1185.7 SG3 1560.9 ST 4114.3 SR 913.9 Ss 2651.4

ROE .8064 RRA -.4291RC3 .5761FAU .26205 RRT -.801| RRF -,8301RTF .9959 CRT -.8352 CRS .8900 CST -.9940

FOE-5.2980 FR412.6642 FC3-8.6387 8SP 40259 S8811733,7 R23 .0469 R13 -.9961 LSA 4950.8 MSA 530.8 SSA 13.4

BDE 2.6195 BRA 8.0740 BC3 6.2633 FSP 5710 S81|1?1_.4 382 ?07.2 THA 175.33 EL1 4tDS.S EL2 494.1 ALF 169.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 8 1964

NELIOCEMTRIC COMIC

RL 149.48 LAL -.00

RP 218.88 LAP -I.S3

RC 287.127 GL 9.21

PLANETOCENTRIC CONIC

CS 22.$28 VHL 4.746

LNCH AZNTH LNCH TIME

90.00 19 27 22

90.00 11 28 29

100.00 20 $8 48

100.00 12 39 44

110.00 22 23 7

110.00 13 29 54

LOL

LOP 275.33 VP 22.663 GAP -9.93 AZP 90.22 TAL 316.28 TAp 216.85 RCA 141.52 APO 229.25 V2 25.442

GP 6.54 ZAL 147.59 ZAP 57.66 ETS 183.72 Zlq[ 87.94 ETE 179.29 ZAC 66.71 ETC 259.57 CLP 57.42

DLA 14.86 RAL 168.48 RAO 6867.9 VEL 11.996 PTH 2.14 VHP 3.$38 DPA 16.ZS RAp 157.93 ECC 1.3708

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2727.29 -27.83 76.54 37.23 85.44 20 12 49 2127.S -26.78 68.06

4402.77 6.54 183.34 30.49 82.39 12 39 52 3802.8 2.79 178.66

2438.85 -29.18 55.16 37.06 96.79 21 37 27 1838.9 -27.93 46.57

4166.44 7.73 165.32 29.84 61.03 13 49 11 3566.4 S.81 158.76

2168.77 -32.73 34.02 36.44 100.47 22 59 16 1568.8 -30.94 25.25

4009.28 10.81 151.54 27.98 57.37 14 36 44 3409.3 6.43 146.18

FLIGHT TIM( 386.00 ARRIVAL DATE OCT 11 1965

DISTANCE 834.957 EARTH TO MARS

14.75 VL 32.589 GAL -7.98 AZL 88.65 HCA 280.59 SNA 185.38 ECC .23862 INC 1.3501 Vl 29.814

OIFFERENTIAL CCRRECTIONS

TDE-2.O033 TRA 6.3198 TC3-6.1617 BAU 1.8707

RDE .7897 RRA -.5420 tiC3 .7808 FAU .35876

FDE-6.2384 FRA15.8118 FC-13.7867 BSP 34403

ROE 2.1533 BRA 6.3426 BC3 6.2110 FSP 7690

MID-COURSE EXECUTION ACCURACY

SGT10119.9 8GR 1384.4 8G3 2157.8

RRT -.6557 RRF -.8783 RTF .9964

S6810214.1 R23 o0415 R13 -.9968

S6110189.3 $62 711.6 THA 173.29

LAUNCH DATE OCT 8 1964 FLIGHT TIME 370.00

HELIOCEMTRIC CONIC

RL 149.46 LAL -.00

RP 215.54 LAP -1.36

RC 288.329 GL 9.27

PLANETOC(NTRIC CONIC

CS 22.976 VHL 4.763

INCH AZql4TH LNCH 71ME

qO.OO 19 30 3

90.00 11 27 8

lO0.OO 20 59 24

100.00 12 40 28

110.00 22 28 33

110.00 13 30 48

DISTANCE 839.020

LOI. 14.?S VL 52.561 GAL °8.05 AZL 68.63 HCA 261.75 SMA 185.42 ECC .23772 INC 1.3719

LOP 276.30 VP 22.709 GAP -10.13 AZP 90.20 TAt. 315.84 TAp 217.59 RCA 141.34 APO 229.50

1.41 ZAL 147.98 ZAP 56.30 ETS 183,87 ZAE 86.32 ETE 179.50 ZAC 88.55 ETC 259.60

DLA 14.85 RAL 168.90 RAD 6567.9 VEL 12.015 PTH 2.14 VHP 3.705 DPA 18.18 RAp 157.88

L-| TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT

2726.09 -27.84 76.59 37.96 95.41 20 15 31 2126.1 -26.80

4411.54 6.81 183.84 31.18 62.45 12 40 39 3811.5 3.07

2439.91 -29.19 55.23 37.80 96.75 21 40 4 1839.9 -27.95

4174.95 8.01 165.79 30.53 61.10 13 50 2 3574.9 4.10

2170.37 -32.75 34.14 37.17 100.41 23 1 43 1870.4 -30.96

4017.25 11.10 151.97 28.67 57.46 14 37 45 3417.2 6.73

DIFFERENTIAL CORRECTIONS

TOE-2.0979 TRA 6.5806 TC3-8.2060 BAU 1.9201

ROE .7912 flRA -.5236 RC3 .7484 FAU .34429

FOE-6.1211 FRA15.4289 FC-12.9730 BSP 35309

ROE 2.2421 BRA 6.5815 BC3 6.2509 FSP 7391

MID-COURSE EXECUTION ACCURACY

SGT10368.4 SGR 1352.2 SG3 2066.6

RRT -.8403 RRF -.8717 RTF .9964

Sr_10456.2 R23 .0425 RI3 -.9967

S6110432.0 SGZ 711.7 THA 173.66

ORB%T DETERMINATION ACCURACY

ST 3389.7 SR 974.9 SS 3028.3

CRT -.8444 CRS .8988 CST -.9943

LSA 4618.2 MSA 532.3 SSA 14.3

ELI 3490.5 EL2 507.2 ALF 166.05

ARRIVAL DATE OCT 18 1965

EARTH TO MARS

V1 29.814

V2 25.480

CLP 56.06

ECC 1.3781

INJ 2 LONG

68.08

177.16

46.65

159.19

25.37

145.60

oRBIT DETERMINATION ACCURACY

87 3499.1 8R 985.7 86 2976.3

CRT -.8429 CRS .8955 CST -.9943

LSA 4663.7 MSA $33.0 SSA 14.1

EL1 3594.5 EL2 SOS.9 ALF 166.64

LAUNCH DATE OCT 8 1964

HELIOCENTRIC CONIC

RL 148.48 LAL -.00

RP 215.21 LAP -1.38

RC 289.316 GL 9.32

PLANETOCENTRIC CONIC

CS 23.450 VNL 4.842

LNCH AZNTH LNCH TIME

90.00 19 32 51

90.00 11 27 43

100.00 21 2 7

100.00 12 41 8

110.00 22 26 4

110.00 13 31 40

FLIGHT TIME 372.00 ARR|VAL OATE OCT 1S 1965

DISTANCE 843.084 EARTH TO MARS

LOL 14.75 VL 52.584 GAL -8.18 AZL 88.61 HCA 262.92 SMA 185.46 ECC .23889 INC 1.3937 vl 29.814

LOP 277.67 VP 22.734 GAP -10.33 AZP 90.17 TAL 315.40 TAp 218.32 RCA 141.16 APO 229.76 V2 25.S17

GP 6.28 ZAL 148.38 ZAP 54.97 ETS 164.00 ZAE 84.74 ET[ 179.71 ZAC 88.40 (TC 259.63 CLP 54.73

DLA 14.73 RAL 169.32 RAG 8568.0 VEL 12.034 pTH 2.15 VHp 3.775 DPA 18.12 RAp 157.48 ECC 1.3859

L-1 TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [HJ 2 LONG

2728.73 -27.84 76.64 38,71 93.39 20 18 19 2128.7 -26.80 68.13

4420.85 7.11 184.36 31.89 62.52 12 41 24 3820.8 3.37 177.68

2440.84 -29.20 55.30 38.55 96.71 21 42 48 1840.8 -27.96 46.72

4183.97 8.31 166.30 31.24 61,18 13 SO 32 3384.0 4.40 189.69

2171.69 -32.76 34.25 37.93 100.34 23 4 16 1571.9 -30.99 25.48

4023.69 11.41 152.43 29.38 57.56 14 38 43 3425.7 7.03 146.05

DIFFERENTIAL CCRRECTIONS

T02-2.1937 TRA 6.8066 TC3-6.2379 BAU 1.9686

ROE .7930 RRA -.5058 RC3 .7169 FAU .32996

FDE-S.9880 FRA14.9480 FC-12.1820 BSP 36190

BOE 2.3326 BRA 6.8224 BC3 6.2790 FSP 7098

LAUNCH DATE OCT 8 1964

HELIOCENTRIC C041C

RL 149.46 LAL -.00

RP 214.88 LAP -1.41

RC 290.691 GL 9.36

PLANETOCENTRIC CONIC

C3 23.931 VHL 4.894

LOL 14.75 VL 32.566 GAL -8.27 AZL 88.58 HCA

LOP 278.84 VP 22.799 GAP -10.53 AZP 90.15 TAL

GP 8.15 ZAL 148.78 ZAP 53.69 ETS 184.12 ZAE

DLA 14.59 RAL 169.75 RAO 6568.0 VEL 12.055 PTH

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG710607.3 SGR 132t.1 SG3 1977.3 ST 3606.2 SR 956.7 SS 2923.5

RRT -.8407 RRF -.8649 RTF .9963 CRT -.8414 CRS .8942 CST -.9943

_10689.2 R23 .0438 R13 -.9967 LSA 4709.8 MSA 533.4 SSA 14.0

S6110665.5 SG2 711.5 THA 174.00 EL1 3696.7 ELI 504.4 ALF 167.18

FLIGHT TIN( 374.00 ARRIVAL DATE OCT 17 1965

DISTANCE 847.148 EARTH TO MARS

264.09 SMA 185.50 ECC .24012 INC 174134 vl 29.814

314.94 TAP 219.04 RCA 140.96 APO 230.04 V2 25.534

83.20 ETE 179.90 ZAC 88.25 ETC 259.64 CLP 53.44

2.15 VHP 3.848 DPA 18.05 RAP IS7.32 ECC 1.3942

INJ 2 LONG

68.16

178.23

46,77

160.22

25.58

146.52

ORBIT DETERMINATION ACCURACY

ST 3711.3 SR 947.8 SS 2870.0

CRT -.8399 CRS .8931 CST -.9942

LSA 4756.6 MRA 533.5 SSA 13.9

EL1 3797.4 EL2 302.7 ALF 167.68

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 35 45 2729.23 -27.84 76.68 39.48 95.37 20 21 14

90.00 11 28 14 4430.89 7.41 184.92 32.62 62.59 12 42 5

100.00 21 4 56 2441.68 -29.20 §S.36 39.32 96.68 21 45 37

100.00 12 4t 45 4196.50 8.62 166.83 31.97 61.27 13 51 39

110.00 22 30 41 2173.33 -32.78 34.36 38.70 100.28 23 6 54

110.00 13 32 29 4034.39 11.74 152.91 30.tl 57.66 14 39 44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T02-2.2913 TRA 7.0492 TC3-6.2583 BAU 2.0159 SGTIORST.2 SGR 1291.4 SG3 1889.7

RDE .7930 RRA -.4889 RC3 .6865 FAU .31580 RRT -.8329 RRF -.8580 RTF .9963

FDE-5.8447 FRA14.4763 FC-11.4149 BSP 37046 _10913.9 R23 .0445 R13 -.9966

BDE 2.4233 BRA 7.0881 8C3 G.2969 FSP 8805 S61t0890.7 SG2 711.1THA 174.31

PO CST TIM INJ 2 LAT

2129.2 -26.81

3830.7 3.68

1841.6 -27.97

35g3.s 4.72

1573.3 -31.02

3434.6 7.39
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JPL TM 33-100

LAUNCH DATE OCT 6 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

EARTH--MARS TRAJECTORIES (VOL. I. 1964)

RP 213.31 LAp -1.52

RC 296.$56 GL 9.50

PLANETOCENTRIC CONIC

C3 26.924 VHL 5.169

LNCHAZNTH LNCH TIN(

90.DO 19 91 52

00.00 11 30 5

100.00 21 20 29

100.00 12 44 9

110.00 22 45 3

110.00 15 36 S

FLIGHT TIM( 384.00 ARRIVAL DATE OCT

DISTANCE 867.454 EARTH TO NARS

32.580 6AL -8.89 AZL 88.46"HCA 270.0t SNA 185.74 ECC .24726 ;NC 1.5240 Vl

23.018 GAP -1t.54 AZP 90.00 TAL 312.43 TAp 222.44 RCA 139.62 APO 231.67 V2

LOt. 14.75 VL

LOP 284.76 VP

6P 5.57 ZAL 150.97 ZAP 47.83 ETS !84.65 zA( 76.01ETE /'80.71ZAC 87.69 (TC 259.63 CLP 47.58

DLA 13.76 RAL 172.00 RAD 6569.1V(L 12.178 PTH 2.19 VHp 4.259 DPA 17.49 RAp IS7.14 ECC 1.4431

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _0 CST TIN INJ 2 LAT INJ 2 LONG

2730.07 -27.65 76.74 43.58 95.34 20 37 22 2130.1 -26.82 68.22

4497.61 9.16 168.17 56.57 63.10 12 44 53 3887.6 5.50 181.42

2444.28 -29.22 §5.55 43.42 96.58 22 I 13 1844.3 -26.00 46.96

4249.62 10.41 169.95 35.92 61.82 13 54 58 3648.6 6.56 163.27

2179.68 -32.66 34.84 42.80 100.00 23 21 22 1579.7 -31.13 26.05

4085.99 13.59 155.74 34.05 58.33 14 44 11 3486.0 9.30 149.26

27 1985

29.814

25.731

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIN4TION ACCURACY

S_711863.3 8GR 1162.6 963 1484.5 ST 4211.0 SR 906.0 SS 2596.2

RRT -.79_4 RI_ -.8233 RTF .9937 CRT -.6343 CRS .8896 CST -.9940

$6811920.I R23 .0502 R13 -.9960 LSA 5001.3 MSA 529.4 SSA 15.4

_k_1t!699.2 S_ 705.6 THA 175.54 ELI 4279.2 EL2 491.5 ALF 169.69

DIFFERENTIAL CCIqRECTION6

TOE-2.8108 TRA 8.3248 TC3-6.2086 BAU 2.2436

ROE .6102 RRA -.4162 RC3 .5514 FAU .24946

FOE-5.1654 FRAt2.2309 FC3-8.0212 BS4P 40997

DOE 2.9250 ORA 8.3352 BC3 6.2330 FSP 5451

FLIGHT TIME 386.00 ARRIVAL DATE OCT 29 196SLAUNCH OATE OCT 8 1964

DISTANCE 871.509 EARTH TO MARS

LOt. 14.75 VL 32.584 GAL -9.03 AZL 88.45 HCA 271.20 M4A 185.80 ECC .24690 INC 1.5459 Vt 29.814

LOP 285.95 VP 25.060 GAP -11.74 AZP 69.97 TAL 311.88 TAP 223.06 RCA 139.55 APO 232.05 V2 25.765

GP 5.47 ZAL t51.43 ZAP 46.76 ETS 184.74 ZAE 74.68 ET[ 180.85 ZAC 67.61 (TC 259.61 CLP 46.52

OLA 13.61 RAL 172.47 RAD 6398.1 VEL 12.207 PTH 2.19 VHP 4.338 DpA 17.35

L-I TIM( |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

2729.9? -27.85 78.73 44.46 95.34 20 40 52 2130.0

4500.48 9.58 168.91 37.42 65.23 12 45 19 3900.5

2444.59 -29.23 55.58 44.29 96.57 22 4 36 1844.6

426t.10 I0,81 170.66 36.77 62.96 13 55 31 3661.1

2180.63 -31,87 34.93 43.66 99.95 23 24 30 1580.6

4097.61 14.01 156.39 34.90 58.49 14 45 0 3497.6

HELIOCENTRIC CONIC

RL 149.46 LAL -.DO

RP 213.01 LAp -1.55

RC 29?.446 eeL 9.51

PLANCTOCENTRIC CONIC

C8 27.625 VHL 9.256

LNCH AZMTM LNCH TINE

90.00 19 55 22

90.00 11 30 18

100.00 21 23 52

100o00 !2 44 30

110.00 22 48 9

110.00 13 36 42

DIFFERENTIAL C_RRECTION$

T0(-2.9225 TRA 8.5918 TC3-6.1724 BAU 2.2879

ROE .8143 RRA -.4041 RC3 .5276 FAU .23724

F02-5.0339 FRAIl.8063 FC3-7.4347 BS4P 41718

80E3.0336 BRA 8.6013 BC3 6.1949 FSP 5200

MID-COURSE EY_CUTION ACCURACY

86T12046.1 I_ 1140.7 SG3 1410.6

RRT -.7858 RRF -.8167 RTF .9956

$G612100.0 R23 .0515 Rt5 -.9958

$G112079.5 S_ 703.8 THA 175.73

RAP 157.23 ECC 1.4546

|NJ 2 LAT INJ 2 LONG

-26.82 68.22

5.91 182.15

-26_01 46.98

6.98 163.97

-31.15 26.1S

9.74 149.89

ORBIT DETERMINATION ACCURACY

ST 4306.2 SR 898.2 SS 2540.6

CRT -.8336 CRS .8894 CST -.9939

LSA 5052.5 MSA 527.0 SSA 13.3

ELI 4371.6 EL2 486.7 ALF 170.01

LAUNCH DATE OCT 8 1964 FLIGHT TIME 388.00 ARRIVAL DATE OCT 81 1965

HELIOCENTRIC CONIC

RL 149.48 LAL -.DO LOL 14.75-_17.

RP 212.72 LAp -1.57 LOP 287.15 VP 23.102 GAP -11.94 AZP 89.93 TAL

RC 298.526 ;L 9.51GP 5.36 ZAL 151.90 ZAp 45.73 ETS 184.82 ZAE

PLANETOCENTRIC CONIC

CS 28.$66 VHL 5.326 DLA 13.41RAL 172.95 RAD 6568.1VEL 12.257 PTH

DISTANCE 875.559 EARTH TO MARS

32.567 GAL -9.16 AZL 88.43 HCA 272.40 SMA 185.86 ECC .25062 INC 1.5678 vl 29.814

311.31 TAp 223.71 flCA 139.28 APO 252.44 V2 25.798

73.37 ETE i80,98 7AC 87.54 ETC 259,$8 CLp 45.48

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG

90.00 19 58 58 2729.61 -27.65 76.72 45.55 95.35 20 44 28

90.DO 11 30 29 4513.84 9.99 189.67 38,29 63.37 12 45 43

100.00 _27 20 2444.85 -29.25 55.59 45.18 96.56 29 6 5

100.00 1_ 44 49 4274.03 11.22 171.40 37.64 62.11 13 56 3

110.00 22 51 20 2181.97 -32.89 35.01 44.56 99.90 23 27 42

110.00 13 37 17 4109.67 14.43 157.06 35.77 58.67 14 45 47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T02-5.0369 TRA 8.8634 TC3-6.1263 BAU 2.3319 9GT12221.8 SGR 1120.0 SG3 1339.0

ROE .8166 RRA -.3929 RC3 .5053 FAU .22536 RRT -.7780 flRF -.8102 RTF .9954

FDE-4.9040 FRAIl.3699 FC3-6.8779 BSP 42411 SG812273.1 R23 .0528 RI3 -.9956

BDE 3.1453 8RA 6.6721BC3 6.1491FSP 4955 60112253.0 8GZ 701.8 THA 175.91

2.20 VHP 4.429 DPA 17.19 RAp 157.34 ECC 1.4668

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2129.8 -26.82 68.20

3913.6 6.33 162.90

1844.9 -28.01 47.00

3674.0 7.40 164.69

1582.0 -31.17 26.21

3509.7 10.18 150.54

ORBIT DETERMINATION ACCURACY

ST 4399.9 SR 890.6 88 2484.8

CRT -.8330 CRS .8894 CST -.9938

LSA 5103.9 NSA 525.9 8SA 15.2

EL1 4462.8 EL2 485.8 ALF 170.31

LAUNCH DATE OCT 8 1964

HELIOCENTRIC CONIC

FLIGHT TIME 390.00 ARRIVAL DATE NOV 2 1965

DISTANCE 679.606 EARTH TO MARS

RL 149.46 LAL -.00

RP 212.43 LAp -1.59

RC 299.592 GL _.51

PLANETOCENTRIC CONIC

C3 20.149 VHL 5.399

LNCN AZMTH LNCH TINE

90.00 20 2 39

90.DO 11 30 37

100.00 21 30 52

100.00 12 45 5

110.00 22 54 36

110.00 13 37 51

LOt. 14.75 VL 32.591 GAL -9.33 AZL 86.41 HCA 273.60 SMA 185.92 ECC .25242 INC

LOP 288.35 VP 23.144 GAP -12.15 AZF 88.90 TAL 310.73 TAp 224.33 RCA 138.99 APO

GP 5.26 ZAL 152.39 ZAP 44.73 ETS 184.90 ZAIE 72.10 ETE 181.10 ZAC 87.47 ETC

1.5898 vl 29.814

232.85 V2 25.831

259.55 CLP 44.48

ECC 1.4797

INJ 2 LONG

68.19

183.68

47.02

165.44

26.29

151.21

ORBIT DETERMINATION ACCURACY

ST 4492.7 8R 883.3 SS 2429.0

CRT -.8327 CR$ .8896 CST -.9936

LSA 5156.6 MSA 523.7 SSA 13.1

ELI 4553.2 EL2 482.6 ALF 170.60

DLA 13.21 RAL 173.42 RAD 6568.2 VEL 12.269 PTH 2.21 VHP 4.523 DPA 17.02 RAP 157.50

L-I TIME INJ LAX INJ LONG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2729.60 -27.85 76.70 46.25 95.36 20 46 9 2129.6 -26.81

4527.66 10.41 190.47 39.18 65.52 12 46 5 3927.7 6.77

2445.06 -29.23 55.61 46.09 96.55 22 11 38 1845.1 -28.02

4287.42 11.65 172.16 38.53 62.27 13 56 33 3687.4 7.85

2183.10 -32.90 35.10 45.47 99.66 23 30 59 1583.1 -31.19

4122.t6 14.87 157.76 38.86 58.86 14 46 33 3522.2 10.64

DIFFERENTIAL CORRECTIONS

TOE-3.1554 TRA 9.1394 TC3-6.0781 BAU 2.3761

ROE .8238 RRA -.3824 RC3 .4840 FAU .21390

FOE-4.7768 FflA10.9908 FC3-6.3526 BSP 43065

BDE S.2612 BRA 9.1474 BC3 6.0973 FSP 4716

MID-COURSE ExECUTIGN ACCURACY

SGT12391.1SGR 1100.6 SG3 1269.9

RflT -.7707 RRF -.6041 RTF .9952

SG612439.9 R23 .0543 R13 -.9954

96112420.2 SG2 699.6 THA 176.07

159



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE OCT 8 1964

HELIOCENTRIC CONIC

RL 149.46 LAL -.00

RP 212.15 LAP -1.61

RC 300.645 GL 9.51

PLANETOCENTRIC CONXC

C3 29,978 VHL 5.475

LNCH AZMTH LNCH TI4_

60.00 20 6 25

go.o0 11 30 43

100.00 21 34 30

100.00 12 45 19

110.OO 22 57 55

110.00 13 38 23

FLIGHT TIME 3SZ.OO ARRIVAL DATE NOV 4 1965

DISTANCE 883.646

LOt. 14.75 VL 32.594 GAL -9.48 AZL 88.38 HCA

LOP 289.55 VP 23.185 GAP -12.55 AZP 89.87 TAL

GP 5.17 ZAL 152.88 ZAP 43.76 ET8 184.97 ZAE

EARTH TO MARS

274.80 SMA 185.98 (CC .25431 INC 1.6120 vl 29.814

_10.13 TAp 224.93 RCA 138.68 APO 233.29 VZ 25.863

70.85 ETE 181.22 ZAC 87.42 ETC 259.51 CLP 43.52

DLA 13.00 RAL 173.91RAD 6568.2 VEL 12.303 pTH 2.22 VHP 4.620 DPA 16.84 RAP 157.66 ECC 1.4934

L-I TIME INJ LAT INJ LONG INJ RT ASC IN J AZMTH INJ TIH( PO CST TIM INJ 2 LAT INJ 2 LONG

2729.35 -27.85 76.68 47.18 95.57 20 51 |4 2129.3 -26.81 68.17

4541.95 10.84 191.30 40.09 63.68 12 46 25 3942.0 7.22 184.49

2445.27 -29.23 55.65 47.01 96.55 22 15 15 1845.3 -28.02 47.03

4301.27 12.08 172.96 39.44 62.45 13 57 1 3701.3 8.30 166.21

2164.23 -32.91 35.19 46.39 99.81 23 34 20 1584.2 -31.21 26.38

4135.07 15.33 158.46 37.38 59.07 1_ 47 18 3535.1 11.11 151.91

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.2768 TRA 9.4214 TC3-6.0204 BAU 2.4200 SGT12533.8 6GR 1082.1 665 1205.2 ST 4583.8 |R 876.1 86 2372.6

ROE .8292 RRA -.3729 RC3 .4636 FAU .20277 RRT -.7636 RRF -.7982 RTF .9949 CRT -.8324 CR$ .8899 CST -.9935

F0(-4.6499 FRAlO.5605 FC3-5.8558 BSP 43706 SG_12600.5 R25 .0558 R13 -.9952 LSA 5209.3 MSA 521.3 SSA 13.1

60( 3.3600 BRA 9.4288 BC3 6.0382 FSP 4484 $6112581.2 862 697.1 THA 176.22 ELI 4642.1 EL2 479.4 ALF 170.86

LAUNCH DATE OCT 8 1964 FLIGHT TIME 394.00 ARRIVAL OATE NOV 6 1965

HELIOCEMTRIC C_IC DISTANCE 887.681 EARTH TO MARS

RL 149.46 LAL -.00 LOL 14.75 VL 32.598 GAL -9.65 AZL 88.37 HCA 276.01 SMA 186.04 ECC .26628 INC 1.6342 vl 29.814

RP 211.87 LAP -1.63 LOP 290.76 VP 25.229 GAP -12.56 AZP 89.83 TAL 309.51 TAp 225.52 RCA 138.36 APO 236.72 V2 25.895

RC S01.687 GL 9.50 GP 5.07 ZAL 155.38 ZAP 42.92 ETS 185.04 ZAE 69.64 ETE 181.33 ZAC 87.37 ETC 259.46 CLP 42.58

PLAN(TOCENTRlC CONIC

CS $0.854 VHL 5.565 OLA 12.78 RAL 174.40 RAD 6568.2 VEL lZ.358 PTH 2.22 VHP 4.7t90PA 16.65 RAP 157.90 (CC 1.5078

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_4G IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 10 15 2729.06 -27.64 76.96 49.12 95.38 20 55 44 2129.1 -26.81 68.15

90.00 11 30 47 4556.70 11.29 192.16 41,02 63.86 12 46 43 3856.7 7.68 185.33

100.00 21 38 12 2445.44 -L_.23 55.64 47.95 96.54 22 18 57 1845.4 -28.02 47.04

100.00 12 45 31 4315.56 12.53 173.78 40.38 62.64 13 57 27 3715.6 8.77 167.02

110.00 23 1 19 2185.36 -32.92 35.27 47.34 99.76 23 57 44 1585.4 -31.23 26.46

110.00 13 38 54 4148.40 15.79 159.2A 38.51 59.28 14 48 2 3548.4 11.60 152.64

DIFFERENTIAL C(_RECTION8 flID-COUfl|M[ [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-S.40Z4 TRA 9.7080 TC5-5.9585 BAU 2.4646 SGTtL_710.T $GR 1064.8 863 1138.8 8T 4673.9 SIR 869.1 88 2616.5

ROE .8350 RRA -.5641 RC3 .4443 FAU .19208 RRT -.7389 RRF -.7927 RTF .9947 CRT -.8324 CRS .8905 CST -.9934

FOE-4.5262 FRAlO. 18fdD FC3-5.5896 BSP 44505 $6812755.2 R26 .0575 R15 -.9949 LSA 5262.9 MSA 518.6 SSA 16.0

BOE 3.5034 9RA 9.7148 8C$ 5.9749 FSF 4237 66112736,5 $62 694.4 THA 176.36 EL1 4730.1EL2 475.9 ALF 171.11

LAUNCH DATE OCT 8 1964

HELIOCENTRI C CONIC

FLIGHT TIME 596.00 ARRIVAL DATE NOV 8 1965

OISTAMCE 891.708 EARTH TO MARS

14.75 VL 32.602 GAL -9.82 AZL 88.34 HCA 277.21 SMA 166.11 ECC .25834 INC 1.6567 vl 89.814

APO 234.19 V2 25.926

(TC 259.41 CLP 41.67

RL 149.46 LAL -.00 LOt.

RP 211.60 LAP -1.64 LOP 291.97 VP 26.266 GAP -12.78 AZP 89.79 TAL 308.87 TAP 226.09 RCA 138.05

RC 302.717 GL 9.48 GP 4.g6 Zkb 153.88 ZAP 41.91 ETS 185.11 ZAE 68.45 ETE 181.44 ZAC 87.33

PLANETOCENTRIC CONIC

C3 31.782 VHL 5.638 DLA 12.55 RAL 174.89 RAD 6568.3_V-F,J. 12.376 pTH 2.23 VHP 4.822 DPA 16.46 RAP 158.16 ECC 1.5230

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 14 10 2728.76 -27.84 76.64 49.07 95.39 20 59 39 2128.8 -26.80 68.13

90.00 11 30 48 4571.89 11.74 193.04 41.87 64.05 12 47 O 3971.9 8.15 186.20

1OO.OO 21 41 58 2445.60 -29.23 55.65 48.91 96.53 22 22 44 1845.6 -26.02 47.06

100.00 12 45 41 4330.28 12.99 174.64 41.33 62.84 13 57 52 3730.3 9.25 167.85

110.00 23 4 48 2186.50 -$2.94 35.36 48.29 99.71 23 41 15 1586.5 -31.25 26.54

110.00 13 39 22 4162.15 16.27 160.02 39.47 59.51 14 48 45 3562.1 12.10 153.39

DIFFERENTIAL Ca_RRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-S.3318 TRAIO.D016 TC3-5.8895 BAU 2.5089 SGT12861.8 $GR 1048.4 665 1076.8 ST 4762.6 6R 662.3 SS 2260.0

ROE .8412 RRA -.$563 RC3 .4258 FAU .18171 RRT -.7505 RRF -.7876 RTF .9944 CRT -.8326 CRS .8913 CST -.9932

F0[-4.4054 FRA 9.8016 FC3-4.9497 8SP 44874 S6812904.4 R23 .0593 R15 -.9946 LSA 5316.9 MSA 515.8 SSA 12.9

BDE 3.6306 0RA10.0079 BC3 5.9049 FSP 4036 S;112885.9 SG2 691.5 THA 176.49 EL1 4817.1 EL2 472.2 ALF 171.34

LAUNCH DATE OCT 6 1964 FLIGHT TIME 398.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC C_IC DISTANCE 896.727 EARTH TO MARS

RL 149.46 LAL -.00 LOL 14.75 VL 32.606 GAL -10.00 AZL 88.32 HCA 278.43 SNA 186.18 ECC .26060 INC 1.6796 vl 29.814

RP 211.33 LAP -1.66 LOP 293.18 VP 23.305 GAP -12.99 AZP 89.75 TAL S08.22 TAp 226.65 RCA 137.68 Also 234.67 V2 25.956

RC 306.736 GL 9.46 GP 4.69 ZAL 154.39 ZAP 41.03 (TS 185.17 ZAE 67.29 ETE 181.55 ZAC 87.30 ETC 259.36 CLP 40.79

PLANETOCENTRIC CONIC

CS 32.766 VHL 5.724 OLA 12.31RAL 175.39 RAO 6568.3 V(L 12.415 PTH 2.24 vHP 4.927 DPA 16.25 RAP 156.44 ECC 1.5392

LNCH AZ1MTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 18 9 2728.44 -27.84 78.62 50.05 95.40 21 3 38 2128.4 -26.80 68.11

90.00 11 50 47 4587.52 12.20 193.95 42.95 64.25 12 47 15 3987.5 8.64 187.09

100.00 21 45 46 2445.76 -29.24 55.66 49.88 96.53 22 26 34 1845.8 -28.02 47.07

100.00 1_ 45 49 4345.44 13.46 175.52 42.51 63.06 13 58 15 3745.4 9.74 168.70

1_0.00 ZS 8 17 2187.66 -32.95 35.45 49.27 99.66 23 44 45 1587.7 -31.27 26.63

110.00 13 59 50 4176.30 16.76 160.82 40.45 59.76 14 49 26 3576.3 12.61 154.17

DIFFERENTIAL CGRRECTION6 MID-COURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.8666 TRA10.2994 TC3-5.919| BAU 2.5547 54;713007.1 SGR 1033.1 SG3 1017.1 ST 4851.0 SR 855.7 SS 2203.7

ROE .8480 RRA -.3491RC5 .4085 FAU .17179 RRT -.7446 RRF -.7851RTF .9941 CRT -.8330 CRS .8923 CST -.9960

FDE-4.2866 FRA 9.4219 FC3-4.5394 BSP 45387 $G1|13048.1 R23 .0611 R13 -.9943 LSA 5372.0 MSA 512.6 SSA 12.9

BOE 3.7664 BRAIO.3063 BC3 5.8324 FSP 3820 66113029.9 SG2 688.4 THA 176.61 EL1 4903.6 EL2 468.3 ALF 171.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 9 1664 FLIGHT TIM( 240.00 ARRIVAL DATE JUN S 1965

HELIOCENTRIC CONIC DISTANCE 587.161 EARTH TO MARS

RL 149.41 LAL -.00 LOt. 15.74 VL 33.131 GAL -8.30 AZL 92.97 HCA 195.07 SNA 195.49 ECC .2?434 INC 2.8663 Vl 29.622

RP 239.26 LAp .65 LOP 209.79 V@ 20.748 GAP 9.39 AZP 87.21 TAL 319.93 TAp 153.00 RCA 141.86 APO 249.12 V2 22.959

RC 173.495 GL -17.53 GP 15.68 ZAL 141.98 ZAP 150.31 (TS 149.15 Z/dE 158.74 ET[ 47.86 ZAC 103.71 ETC 255.71 CLP 154.47

PLANETOCENTRIC CONIC

C3 29.623 VNL 5.44.3 DLA -8.95 RAL 156.23 RAO 6588.2 VEL 12.288 PTH 2.21 VHP 5.975 DpA 14.14 RAP 190.21 ECC !.4675

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME leo CST TIN INJ 2 LAT INJ Z LONG

90.00 21 48 56 2029.33 -14.69 30.08 22.$3 114.49 22 14 45 1429.3 -11.26 25.08

90.00 7 27 19 5236.00 26.58 235.79 27.45 79.86 8 54 32 4639.0 24.91 227.52

100.00 22 57 55 1781.00 -15.89 11.25 21.76 115.67 23 27 56 1181.0 -12.26 4.29

100.00 8 52 59 4959.57 27.88 215.19 27.16 78.70 10 15 38 4559.6 26.02 206.87

110.00 0 0 9 1598.44 -18.98 355.71 20.07 116.98 0 28 47 998.4 -14.97 348.89

110.00 10 11 10 4714.98 31.26 195.70 26.29 75.45 11 29 45 4114.9 28.97 187.27

DIFFERENTIAL C_RRECTION6 MIO-COURSE EXECUTION.ACCURACY

TDE 1.8389 TRA-S.94•5 TC3 1.2332 8AU .5781 SGT 4821.5 SGR 1797.4 $83 820.5

ROE .9455 RRA-1.2SSZ RC3 .7718 FAU .15689 RRT .9679 RRF -.9247 RTF -.9612

FDE-3.TIZO FRA 6.6360 FC3-4.5852 BSP 17674 SG8 5145.'7 fl23 -.2270 213 -.9625

BDE 2.0240 BRA 4.1383 BC3 1.4548 FSP 2575 SG1 5128.1Sr_ 424.5 THA 19.98

LAUNCH DATE OCT 9 1964 FLIGHT TIME 242.00

HELIOCENTRIC CONIC O|STANCE S90.876

RL 149.41LAL -.00 LOL 15.74 VL 33.101GAL -8.Z0 AZL 92.58 HCA I24.01 Sl4A 194.93 ECC .27160

RP 238.95 LAP .88 LOP 209.74 VP 20.759 GAP 8.21AZP ST.5Z TAL )80.12 TAp 154.13 RCA 141.99

RC 175.•R0 GL -15.90 G4e 15.01 ZAL $49.38 SAP 150.08 ET8 |50,92 ZAE 159.59 ETE 47.98 ZAC 103.10

P_ANETOCENTRIC C(_|C

C3 28,459 VML 5,385 OLA -7.34 RAL 158.69 RAD 95G8.1VI[L |2,241PTH 2.80 VHP 5.229 DPA 13.42

LNCH AZ14TH LNCH TIN( L-| T|NE |NJ _AT INJ lONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

90.00 21 29 48 8070.97 -15.84 32.59 92.22 113.78 82 4 19 1471.0

90.00 7 41 80 5174.31 85.77 851.48 92.57 77.83 9 T 35 4574.3

100.00 22 47 37 1819.98 -17.00 15.59 91.67 114.97 23 17 57 1212.9

100.00 9 G 18 4600.80 87.00 911,01 96.06 78.69 10 27 53 4300.6

110.00 83 47 49 193|.44 -80.06 357.86 E0,02 119.92 84 15 0 1031,4

110.00 10 99 30 4661.64 30.31 191.88 95.05 73.38 11 40 18 4061.8

DIFFERENTIAL C-_RECTION8

TDE 1.7915 1WA-5.8895 TC3 1.9894 BAu .5784

ROE .9038 RRA-1.1755 RC3 .7759 FAU .16351

FDE-S.7488 FRA 6.9854 FC3-4.9739 BliP 17889

ROE 1.9633 BRA 4.0833 9C3 1.5044 FSP 9721

ORBIT DETERMINATION ACCURACY

ST 2311.S SIR 974.0 SS 2296.7

CRT .9872 CRS .9968 CST .9966

LSA 5396.3 MSA 173.4 SSA 16.7

EL1 2504.0 EL2 143.5 ALF 22.67

ARRIVAL DATE JUN 8 1965

EARTH TO MARS

INC 2.5571 vl 29.822

APO 247.87 VZ 22.991

ETC 255.73 CLP 153.78

NIO-COUR$1[EXECUTION ACCURACY

8ST 4830.7 _R 1744.0 SG3 866.4

RRT .9474 RRF -.9939 RTF -.9824

SrdS 5136.5 228 -.9205 R13 -.9692

$111 5119.5 V_2 4t7.5 THA 19.41

RAp 190.14 ECC 1.4684

INJ 2 LAT INJ 2 LONG

-12.50 25.51

23.83 223.32

-13.49 6.55

24.90 202.95

-16.12 350.75

27.74 183.63

ORBIT OETERNINATION ACCURACY

ST 2302.3 SIR 943.8 SS 2321.0

CRT .9865 CR$ .9956 CST .9974

LSA 3398.6 NSA 195.2 SSA 19.0

EL1 2484.1 EL2 143.3 ALF 22.10

LAUNCH DATE OCT 9 1964 FLIGHT T|HE 244.00 ARRIVAL DATE JUN 10 1965

N_LIOCENTRIC CONIC

RL 149.41LAL -.00

RF 236.63 LAp .59

RC I76.096 GL -14.44

PLANETOCENTRIC CONIC

C3 27.435 VHL 5.236

LNCH AZNTH LNCH TIME

90.DO 21 19 52

90.00 • 53 46

100.00 22 39 26

100.00 9 17 54

110.00 23 40 17

110.00 10 32 32

DIFFERENTIAL CORRECTION8

TOE 1.7447 TRA-3.8334 TC3 1.3385 8AU .5679

ROE .7679 RRA-I.1251 RC3 .7785 FAU .17001

FDE_S.7741 FMA 7.2233 FC3-5.3647 8SP 17654

ROE 1.9062 BRA 3.9951 8C3 1.5485 FSP 2885

DISTANCE 594.210 EARTH TO MARS

LOL 15.74 VL 53.075 GAL -8.10 AZL 92.29 HCA 194.96 SNA 194.40 ECC .26896 INC 2.2862 vl 291822

LOP 210.69 VP 20.727 GAP 8.47 A ZP 07.79 TAL 520.31 TAp 155.27 RCA 142.11APO 246.68 V2 23.024

GP 14.42 ZAL 142.63 ZAP 149.70 ETS !52.55 ZAE 160.37 ETE 46.3? ZAC 102_58 ETC 255.75 (LP 1_5.06

DLA -5.89 RAL 158.91RAD 6568.1VEL 12.199 PTH 2.19 VHP 5.689 DPA 12.80 RAP 190.09 ECC 1.4515

L-I T|NE INJ LAT INJ LONG INJ fit ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2107.97 -18.65 34.84 22.14 113.10 21 $5 0 1508.0 -13.58 27.69

5119.05 24.92 227.83 25.45 76.10 9 19 5 4519.0 22.76 219.62

1854.58 -17.98 15.69 21.62 114.29 23 9 20 1254.6 -14.55 8.58

4847.66 28.12 207.33 ES.O9 74.91 10 38 42 4247.7 23.79 199.30

1660.90 -21.00 359.43 ZD.O6 117.61 24 7 58 1060.9 -17.14 352.44

4614.11 29.33 186.50 84.00 71.60 11 49 27 4014.1 26.54 180.43

MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4635.2 SGR 1703.4 883 913.8 ST 2289.9 SR 919.7 $S 2344.4

RRT .9600 RRF -.9930 RTF -.9635 CRT .9857 CRS .9942 CST .9980

5198.4 223 -.2138 R13 -.9698 LSA 3399.7 MSA 158.9 SSA 21.4

S_1 5102.8 _ 419.2 THA 18.94 EL1 2463.1 ELI 143.9 ALF 21.65

LAUNCH DATE OCT 9 1964 FLIGHT TIM( 246.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 238.31 LAp .56

RC 180.375 _ -13.11

PLAN(TOCENTRIC CON|C

£5 26.5R2 VHL 5.150

LNCM AZNTH LNCH T|N[

90.00 21 10 55

90.00 8 4 53

100.00 22 30 6

100.00 9 28 82

110.00 25 35 29

110.00 10 41 58

DISTANCE 597.765 EARTH TO MARS

LOt. 15.74 VL 53.045 GAL -8.00 AZI. 92.05 HCA 195.91 SNA 193.88 ECC .26641 INC 2.0457 V1 29.822

LOP 211.64 VP 80.720 GAP 8.03 AZP 66.03 TAL 380.49 TAp 156.41 RCA 142.23 APO 245.54 V2 23.056

C,P 13.90 Z/d. 148.88 ZAP 149.26 ETS 154.05 ZN[ 161.15 ET( 49.05 ZAC 102.12 [TC 255.77 CLP 152.31

DLA -4.57 RAL 157.12 RAO 6520.1 VEL IE.161 PTH 2.18 VHp 5.555 DPA 12.25

LoI TIM( INJ LAT |NJ LONG INJ RTASC INJ AZNTH INJ TIME PO C5T TIM

9141.19 -17.79 36.89 21.08 112.45 21 46 58 1541.2

5069.00 84.08 224._ 84.60 74.59 9 89 22 4469.0

1885.71 -18.84 17.60 21.57 113.65 23 I 32 1285.7

4792.72 85.82 804.05 24.23 73.40 10 48 22 4199.7

1987.45 -21.83 1.05 80.07 116.98 84 1 34 1087.5

4570.74 88.36 185.50 25.07 70.07 11 57 43 3970.7

DIFFERENTIAL CORRECTIONS

TOE 1.7228 TRA-5.7558 TC3 t.4183 9AU--.5754

ROE .7424 RRA-l_O77T RC3 .7067 FAU .17754

FOE-3.9521 FRA T.SOtl FC3-5.7985 Blip 17137

80( 1.8754 BRA 3.9054 BC3 1.9888 FSP 5012

RAP 190.05 ECC 1.4365

INJ 2 LAT INJ 2 LONG

-14.53 29.67

21.71 2!6.33

-15.48 10.42

22.71 196.15

-19.03 353.97

25.36 177.59

ORBIT DETERMINATION ACCURACY

ST 2892.0 SR 901.9 55 2376.6

CRT .9958 CflS .9927 CST .9987

LSA 3419.5 MSA 148.5 SSA 23.9

EL1 2458.9 EL2 141.2 ALF 21.27

NID-COURS(EXECUTION ACCURACY

SGT 4033.0 I_R 1989.9 $4;3 981.9

RRT .IHS75 _ -.9990 flTI r -.9659

SG8 5113.4 R23 -.2016 R13 -.9716

SG1 5097.7 SG2 400.5 THA 18.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 9 1984

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 237.98 LAP .53

RC 182.851 GL -11.90

PLANETOCENTRIC CONIC

C3 ES.70E VHL 5.070

LNCH AZMTH LNCH TIME

90.00 21 2 44

9O.O0 8 14 58

100.00 Z2 22 31

100.00 9 37 50

110.00 23 27 10

110.00 10 49 40

FLIGHT TIM( 248.00 ARRIVAL OATE JUN 14 1965

DISTANCE 601.334 EARTH TO MARS

LOL 15.74 VL 33.019 GAL -7.91 AZL 91.83 HCA 196.87 SRA 193.40 ECC .26397 INC 1.8317 vl 29.822

LOP 212.60 VP 20.7t5 GAP 7.60 AZP 66.25 TAL 520.68 TAP 157.54 RCA 142.35 APO 244.45 V2 23.089

GP 13.45 ZAL 142.95 ZAP 148.75 ET6 t55.44 ZA( 161.90 ETE 49.97 ZAC 101.72 ETC 255.78 CLP 151.53

DLA -3.35 RAL 157.41RAD 6568.0 VEL t2.128 pTH 2.17 VHP 5.427 DPA 11.77 RAP 190.01ECC 1.4230

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2171.32 -16.50 38.76 22.03 111.63 21 38 56 1571.3 -15.37 3_.48

5023.33 23.20 _21.15 23.65 73.29 9 36 39 4423.3 20.69 213.37

1913.98 -19.60 19.35 21.54 113.03 22 54 25 1314.0 -16.32 12.10

4755.91 24.34 201.09 23.46 72.09 10 57 G 4155.9 21.66 193.32

1711.56 -22.57 2.53 20.08 116.38 23 55 42 1111.6 -18.84 355.38

4531.07 27.41 162.81 22.25 68.73 12 5 11 3931.1 24.27 175.05

DIFFERENTIAL C_RRECTION3

TOE 1.8721 TRA-3.TOZ7 TC3 1.4491 BAU .5677

ROE .7176 RRA-I.0409 RC3 .7936 FAU .16456

FDE-3.8729 FRA 7.8122 FC3-6.2097 BSP 17325

BDE 1.8198 BRA 3.8462 0C3 1.6322 F_P 3198

LAUNCH DATE OCT 9 1964

HELIOCENTRIC C_NIC

RL 149.41LAL -.00

RP 237.65 LAP .30

RC 184.R19 GL -10.79

PLAN[TOCENTR I C CONIC

C3 24. 989 VHL 4.996

LNCH AZI4TH LNCH TIME

90.00 20 56 13

90.00 6 Z4 4

100.00 22 15 31

100.00 9 45 27

110.00 Z3 21 23

110.00 10 57 5

DIFFERENTIAL CORRECTIONS

TIDE 1.8273 TRA-3.9483 TC3 1.4829 BAU .5625

ROE .8960 RRA-I.O081 fiE3 .6018 FAU .19|64

FDE-3.9280 FRA 8.1216 FC3-6.6474 BRP 17390

BDE 1.7709 BRA 3.7631 8C3 1.Q658 F3P 3371

NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4827.1 $GR 1641.3 SG3 1011.4 ST 2270.3 SR 885.0 SS 2401.6

RflT .U61 RRF -.9909 flTF -.9662 CflT .9645 CRS .9910 CST .9990

SG9 5096.5 RZ5 -.1972 R13 -.9717 LSA 3418.0 NSA 148.9 SSA 25.8

$81 5082.6 6GZ 402.2 THA 18.30 EL1 2432.4 EL2 144.8 ALF 21.07

FLI6HT TIME 250.00 ARRIVAL DATE JUN 16 1965

DI&TANCE 904.919 EARTH TO MARS

LOL 15.74 Vl. 32.994 GAL -7.82 AZL 91.64 HCA 197.63 SNA 192.93 ECC .Z6163 INC 1.6389 VI 29.822

LOP 213.56 VP 20.713 GAP 7.17 AZP 88.44 TAL 320.98 TAP 158.68 flCA 142.46 APO 243.41 V2 23.123

rip 13.05 ZAL 143.02 ZAP 148.18 ET6 156.71 ZAI[ 162.9_ [TE 51.20 ZAC 101.36 ETC 255.79 CLP 150.72

DLA -2.23 RAL 157.62 RAO 6598.0 VEL 12.097 PTH 2.17 _ 5.304 DPA 11.34 RAP 189.97 ECC 1.4108

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2198.66 -19.18 40.49 21.98 111.24 21 31 52 1598.9 -18.13 33.15

4961.32 22.33 210.36 23.16 72.14 9 47 3 4381.3 19.69 210.69

1939.62 -20.28 20.97 21.52 112.44 22 47 51 1339.8 -17.07 13.66

4715.59 23.47 188.41 22.77 70.94 11 3 3 4113.6 20.85 190.75

1733.66 -23.23 3.90 20.10 115.81 23 30 16 1133,7 -19.56 356.68

4494.52 26.48 180.37 21.51 67.55 12 11 59 3894.5 23.21 172.74

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4919.0 M,R 1618.1 SG3 1062.7 ST 2246.8 SR 87_.9 99 2430.5

RRT .9049 _ -.N98 RTF -.9666 CRT .9633 CRS .9692 CST .9992

SE8 3080.81123 -.1923 R13 -.9719 LSA 3421.7 MSA 150.3 SSA 27.4

3&| 5084.7 3_ 404.5 THA 18.09 ELI 2408.7 ELI 148.5 ALF 20.96

LAUNCH DATE OCT g 1984 FLIGHT TIN( 252.00 ARRIVAL DATE JUN 18 1965

DISTANCE 808.521 EARTH TO MARS

LOt. 15.74 VL 32.970 GAL -7.73 AZL 91.47 MCA 198.79 $MA 192.49 ECC .25937 INC 1.4851 vl 29.822

LOP 214.52 VP 20.713 GAP 6.75 kIP 88.61 TAL 321.03 TAP 159.61 RCA 142.56 APO 242.42 V2 23.157

GP 12.70 ZAL 143.05 ZAP 147.55 ETS 157.90 ZAE 163.35 ETE 52.74 ZAC 101.04 ETC 255.80 CLP 149.88

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 237.31 LAP .47

RC 187.176 GL -9.76

PLANETOCEHTRIC CONIC

C3 24.281 VHL 4.926 DLA -1.20 RAL 157.79 RAD 6566.0 VEL 12.069 PTH 2.16 VHP 5.184 DpA 10.97 RAP 189.95 (CC 1.3996

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ Z LONG

90.00 20 48 14 2224.20 -19.80 42.09 21.94 110.67 El 25 18 1624.2 -16.81 34.69

90.00 8 32 26 4942.43 21.31 215.82 22.58 71.13 9 54 50 4342.4 18.74 208.24

100.00 22 9 2 1963.61 -20.89 22.47 21.49 11t.88 22 41 45 1383.6 -17.74 15.10

100.00 9 54 22 4678.26 22.62 195.97 22.15 $9.92 11 12 20 4078.3 19.68 168.40

110.00 23 15 59 1753.98 -23.62 5.16 20.11 115.27 23 45 13 1154.0 -20.22 357.89

110.00 11 3 53 4460.65 25.58 178.15 20.85 66.52 12 10 14 3860.6 22.19 170.$4

OIFFEflEHTIAL CQRRECTIONS, RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5851 TRA-3.3868 TC3 1.3146 BAU .5577 SGT 4796.6 $GR 1601.9 363 1115.7 ST 2228.3 SR 863.7 SS 2480.1

ROE .6816 RRA -.9796 RC3 .8111 FAU .19911 RRT .9637 RRF -.9886 RTF -.9671 CRT .9821 CRS .9873 CST .9994

FOE-3.9629 FRA 8.4403 FC3-7.0993 86P 17424 SG8 5058.9 R23 -.1867 R13 -.9723 LSA 3426.2 NSA 152.4 SSA 28.8

BOE 1.7255 BRA 5.7182 6C3 1.7182 FSP 3557 SG1 5042.5 $62 406.8 THA 17.95 ELI 2385.0 EL2 151.9 ALF 20.93

LAUNCH OATE OCT 9 1964 FLIGHT TIN( 254.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC C_NIC DISTANCE 612.139 EARTH TO MARS

RL 149.41 LAL -.00 LOt. 15.74 VL 32.947 GAL -7.65 AZt. 91.31 HCA 199.75 SRA 192.07 (CC .25721 INC 1.3071 vl 29.822

RP 236.68 LAP .44 LOP 215.48 VP E0.715 GAP 6.33 AZP 98.77 TAL 321.20 TAP 160.95 RCA 142.67 APO 241.47 V2 23.191

RC 189.421 GL -6.82 GP 12.36 ZAL 143.04 ZAP 146.86 ET3 159.00 ZA( 164.04 ETE 54.61 ZAC 100.76 ETC 255.81 CLP 149.02

PLAN[TOCENTRIC CGNlC

C3 23.656 VHL 4.664 DLA -.23 RAL 157.95 RAO 6568.0 V(L 12.043 PTH 2.15 VHP 5.069 OPA 10.64 RAP 189.88 ECC 1.3894

LNCH AZ14TH LNCfl TIN( L-I TIME INJ LAT INJ LONG IRJ RT ASC INJ AZNTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

1647.7 -17.43 36.1390.00 20 41 43 2247.66 -20.36 43.59 21.90 110.12 21 19 11

90.00 8 40 13 4906.22 20.70 213.47 22.03 70.23 10 1 59

100.00 22 Z 57 1965.65 -21.45 23.88 21.46 111.34 22 36 3

100.00 10 I 40 4643.49 21.79 193.72 21.59 69.01 11 19 3

110.00 23 lO 57 1772.61 -24.37 6.37 20.12 114.75 Z3 40 30

110.00 11 10 9 4429.09 24.71 176.11 20.26 65.60 12 23 59

DIFF(flEHTIAL CDRRECTIGkI$ NID*GOURSE Exl[CUTION ACCURACY

TDE 1.5431 TRA-3.S245 TC3 1.$449 BAU .5535 SGT 4775.0 SG4t 1509,5 $63 1170.7

ROE .8686 RRA -.6552 RC3 .6223 FAU .20692 RRT ,9626 RRF -.9874 RTF -.9676

F08-4.0463 FRA 8.7887 FC3-7.5716 BSP 17401 S_8 5033.3 R23 -.1810 R13 -.9727

BOE 1.6835 BRA 5.6516 9C3 1.7501 FSP 3746 SGI S016.6 $62 409.7 THA 17.89

4306.2 17.81 205.98

1385.7 -18.36 16.43

4043.5 16.74 186.25

1172.8 -20.62 35g.02

3829.1 21.21 168.72

ORBIT DETERMINATION ACCURACY

3T 2205.9 SR 857.3 SS 2491.4

CRT .9810 CRS .9853 CST .g995

LSA 3432.6 N3A 155.4 SSA 29.g

EL1 2361.5 EL2 155.4 ALF 20.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE OCT 9 1964 FLIGHT T|ME 256.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 149.41 LAL -.OO

RP 236.64 LAP .41

RC 191.853 GL -7.92

PLANETOCENTRIC COqIC

C3 23.085 VNL 4.805

LNCH AZMTH LNCN TIME

90.00 20 35 36

90.00 8 47 25

100.00 21 57 15

100.00 10 8 27

110.00 23 6 12

110.00 11 18 39

DISTANCE 615.772

LOt. 15.74 VL 32.925 GAL -7.57 AZL 9_.16 HCA 200.71 SMA

LOP 216.45 VP 20.719 GAP 5.92 AZP 88.91 TAL 321.37 TAp

GP 12.10 ZAL 143.01 ZAP 146.13 ET8 160.02 ZAE 164.71 (TE

EARTH TO MARS

191.67 ECC .25514 INC 1.1627 Vl 29.822

162.08 RCA 142.77 APO 240.57 V2 25.226

56.85 ZAC 100.50 ETC 255.82 CLp 148.12

DLA .67 RAL 158.08 RAO 6567.9 VEL 12.019 PTH 2.15 VHP

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

2269.56 -20.86 44.99 21.87 109.$9 21 |3 25

4872.36 19.90 211.31 21.52 69.43 10 8 37

2006.19 -21.95 25.20 21.44 110.82 22 30 41

4610.97 20.98 191.64 21.08 68,29 11 25 18

1790.35 -24.86 7.50 20.12 114.25 23 36 2

4399.57 23.87 174.23 19.72 64.77 12 29 19

DIFFEREMTIAL C._RRECTIONS

TD( 1.5077 TRA-3.4579 TC3 1.$745 BAU .5501

ROE .6582 RRA -.9337 RC3 .8355 FAU .21517

FDE-4.1173 FRA 9.0969 FC3-8.0894 BSP 17315

BOE 1.845E iRA 3.5817 BC3 1.7825 FSP 3938

LAUNCH DATE OCT 9 1964

MID-COURSE EXECUTION ACCURACy

SGT 4746.4 SGR 1881.4 883 1227.8

RRT .9t617 RRF -.9861RTF -.9681

5002,9 RE3 -.1750 R13 -.9732

881 4985.8 _2 412.8 THA 17.89

4.957 DFA 10.36 RAP 189.82 ECC 1.3799

PO CST TIM INJ 2 LAT INJ 2 LONG

1669.6 -18.00 37.49

4272.4 16.92 203.90

1406.2 -18.92 17.71

4011.0 17.84 184.26

1190.4 -21.37 .08

3799.6 20.27 166.94

ORBIT DETERMINATION ACCURACY

ST 2183.0 $R 853.4 SS 2524.9

CRT ,9800 CR8 .9833 CST .9997

LSA 5441.3 MSA 159.2 SSA 30.7

EL1 2338.5 EL2 158.6 ALF 21.06

HELIOCENTRIC E_NIC

RL 149.41 LAL -.00

RP 238.88 LAP .38

RC 195.877 GL -7.10

PLAN[TOCEMTRIC CONIC

C3 22.354 VML 4.748

LNCM AZNTH LNCH TIM(

90.00 20 E9 49

90.00 8 54 9

100.00 81 51 52

i00.00 10 14 47

110.00 R3 1 43

110.00 11 2_ ES

DIFFERENTIAL CORRECTION9

TOE 1.4898 TRA-5.$90S TC3 1.5977 BAU .5456

ROE .8497 RRA -.9158 RC3 .8487 FAU ,22382

FDE-4.1913 FRA 9.4405 FC3-8,5835 BSR 17227

BOE 1.6068 iRA 3.$120 BC3 1.8096 FSP 4140

FLIGHT TIN( 258.00

DISTANCE 619.419

LOt. 15.74 VL 32.904 GAL -T.49 AZL 91.03 HCA 201.68 SMA

LOP 217.42 VP 20,724 GAP 5,51AZP 69.04 TAL 321.53 TAp

6P 11.85 ZAL 142.98 ZAP 145.35 ET8 160.97 ZAE 165,36 ETE

DLA 1.51RAL 158.20 RAG 6567.9 VI[L II,997 PTH 2.14 VHP 4.849 DPA 10.12 RAp 189.76 ECC 1.3712

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME 110 CST TIM INJ 2 LAT INJ 2 LONG

2290.08 -21.33 46.52 21.83 109.08 21 7 59 1690.1 -18.53 38.76

4840.58 19.13 209.30 21.07 68.71 10 14 49 4240.6 16.07 201.96

2025.42 -EE.41 26.44 81.41 110.32 22 25 37 1425.4 -19.44 18.90

4580.43 20.19 169.71 20.61 87.46 il 31 8 3980.4 16.97 182.40

1808.77 -25.32 6.56 20.12 113.78 23 31 50 1206.8 -21.88 1.08

4371.85 23.05 172.49 19.23 64.03 12 34 17 3771.8 19.37 165.29

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4710.7 8DR 1578,9 SG3 1286.9 ST 2157.0 SR 851.4 SS 2558.9

RflT .SXBOSRRF -.9849 RTF -.9686 CRT .9789 CRS .9811CST .9998

$Ga 4987.9 R23 -.1695 213 -.9736 LSA 3449.3 MSA 164.2 SSA 31.3

8Gl 4950.1 882 416.9 THA 17.96 EL1 2313.3 EL2 162.0 ALF 21.24

ARRIVAL DATE JLRI 24 1965

EARTH TO MARS

191.28 ECC .25315 INC 1.0304 vl 29.822

163.21 RCA 142.86 APO 239.71 V2 23.261

59.48 ZAC 100.27 ETC 255.83 CLP 147.20

LAUNCH DATE OCT 9 1984 FLIGHT 7114( ?.60.00 ARRIVAL DATE J UN 26 1965

HELIOCENTRIC CONIC DISTANCE 623.063 EARTH TO MARS

RL 148.41LAL -.00 LOt. 15.74 V_. 31_.884 6AL -7.41AZL 90.91HCA 202.65 SMA 190.92 ECC .25124 INC ,9083 vl 29.822

RP 255.94 LAP .35 LOP 218.39 VP 20.732 GAP 5.11 AZF 89.16 TAL 321.69 TAp 164.34 RCA 142.95 Apo 238.88 v2 23.297

RC !96.988 GL =6.32 GP !|.6_ ZAL 142.88 ZAP !44.52 ET$ !6!.88 ZA_ !65.97 ETE 62.55 ZAC _00.06 ETC 255.8_ C_p !46.24

PLANETOCENTflIC CONIC

C3 28,D82 VHL 4.697 OLA 2.30 RAL 158.31 MAD 6567.9 VEL 11.977 PTH 2,13 VHP 4.743 DpA 9.91 RAp 169.68 ECC 1.3631

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 20 24 20 2309.35 -21.75 47.58 21.79 108.59 21 2 50 1709.3 -19.01 39.97

gO.DO 9 0 28 4810.58 18.37 207.42 20,64 68.07 10 20 38 4210.6 15.24 200.14

100.00 21 46 45 2043.51 -22.63 27.62 21.38 109.84 22 20 49 1443.5 -19.92 20.03

tOO.DO 10 2D 44 4551.63 19.43 187.91 20.18 66.83 11 36 36 3951.6 16.13 180.67

110.00 22 37 27 1822.21 -25.74 9.56 20.12 113.32 23 27 50 1222.2 -22.36 2.03

110.00 11 26 31 4345.70 22.27 170.87 18.77 63.3? 12 38 57 3745.7 18.51 163.75

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTLON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4487 TRA-3.3060 TC3 1.8438 BAU .5484 _T 4617.8 SGR 1577,1 SO3 1348.8 ST 2140.7 SR 853.1 Ss 2600.3

ROE .8450 RRA -.8978 RC3 .8691FAU .23333 flRT .9808 RRF -.9636 RTF -.9698 CRT .9789 CRS .9792 CST .9998

FOE-4.2887 FRA 9.7721 FC3-9.1563 DiP 16761 SGB 4927.0 R23 -.1601RI3 -.9746 LSA 3470.2 MSA 168.2 SSA 31.5

8OE 1.3840 8RA 3.4257 8C3 1.8594 FSP 4306 SGI 4909.4 SG2 415.5 THA 18.12 EL1 2298.7 ELI 162.2 ALF 21.42

LAUNCH DATE OCT 9 1964 FLIGHT TIN( 262.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CCNIC DISTANCE 826.756 EARTH TO MARS

RL 149.41LAL -.OO LOL 15.74 VL 32.865 GAL -7.34 AZL 90.60 HCA 203.63 SMA 190.57 ECC .24g42 INC .7955 vl 29.822

RP R35.59 LAp .32

MC 198.R80 GL -5.59

PLANETOCENTRIC CONIC

C3 21.808 VHt. 4.648

LNCH AZNTH LNCH TIN(

90.00 20 18 9

90.00 9 9 25

100.00 21 41 55

100.00 10 29 20

110.00 _ 53 2S

110.00 11 31 II

DIFFERENTIAL C_ItRECTION8

TO( 1.3970 TRA-3.24e4

ROE .8383 flRA -.8848

FDE-4.SS83 FRAlO.1341

BOE 1.5359 BRA 3.3653

LOP 219.36 VP 20.748 GAP 4.72 AZP 01.27 TAL 321,84 TAp 165.47 RCA 143.04 APO 238.10 V2 23.333

GP 11.43 ZAL 142.79 ZAP 143.65 ETS 182,7D ZA( 166.53 ETE 66.08 ZAC 99.86"ETC 255.85 CLP 145,26

DLA 3.05 Rid. 158.40 RAiD 6567.9 V(L II.DS8 PTH 2.13 VHp 4.641 DpA 9.73 _Ap 189.58 (CC 1.3556

L-I TIN( INJ LAT INJ LONG IMJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2327,58 -22.14 48.1_ 21,76 106.12 20 57 56 1727.6 -19.46 41.12

4782.24 iT,iS 2OS.GG 20.26 67.49 t0 26 8 4182.2 14.44 198.45

2050.61 -23,22 28.74 21,38 109,37 22 18 IS 1460.6 -20.37 21.10

4524.44 18,TO 186.23 19.79 68,24 11 41 45 3924.4 15.33 179.06

1838.79 -28.12 t0.51 20,13 112.87 23 24 2 1236.8 -22.80 2.93

4321.03 21.50 169.38 18.36 82.77 12 43 20 3721.0 17.68 162.32

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6344 BAt) ,5361 8GT 4818,7 _ 1578.3 8(;3 1412.0 ST 2100.6 SR 853.0 88 2832.2

RC3 .8829 FAU ,24175 RRT .9527 RRF -.28£4 RTF -.9693 CRT .9772 CR3 .9789 CST .9998

FC3-9.6699 BSP t8t27 SGB 4800.2 R23 -.1567 RI3 -.9743 LSA 3469.4 MSA 176.4 SSA 31.9

Be3 1.8576 FSP 4557 SGt 4862.3 882 426.4 THA 18.28 EL1 2260.9 EL2 168.4 ALF 21.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 9 1984

HELIOCENTRIC CDNIC

RL 149.41 LAL -.00

RP 255.24 LAP .29

RC 200.460 GL -4.90

PLANETOCENTRIC CONIC

CS 21.191 VML 4.DOE

LNCH AZMTH LNCH TIME

90.00 20 14 11

90.00 9 12 4

100.00 ZI 37 17

100.00 10 31 39

110.00 22 49 34

110.00 11 35 51

FLIGHT TIN( 264.00 ARRIVAL DATE JUN 30 1965

DISTANCE 630.443 EARTH TO MARS

LOL 15.74 VL $Z.846 GAL -T.Z7 AZL 80.68 HCA Z04.61 SMA 190.24 ECC .24767 INC .6908 vl 29.822

LOP 220.34 VP 20.753 GAP 4.33 AZP 89.37 TAL 321.89 TAP 166.59 RCA 143.12 APO 237.35 V2 23.369

GP 11.26 ZAL 142.69 ZAP 142.73 ETS 163.49 ZA( 167.03 ETE 70.11 ZAC 99.68 ETC 255.86 CLP 144.24

DLA 3.76 RAL 158.49 RAD 8567.9 VEL 11.940 PTH 2.12 VHP 4.542 DPA 9.59 RAp 189.47 ECC 1.3486

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2344.88 -2Z.50 49.81 21.73 107.66 ZO 53 16 1744.9 -19.88 42.22

4755.38 16.94 Z04.OD 19.91 86.98 10 31 19 4155.4 13.67 196.85

2076.83 -25.59 29.81 21.34 108.92 22 11 54 1476.8 -20.79 22.13

4488.66 17.98 184.85 19.43 65.71 11 46 37 3898.7 14.55 177.53

1850.60 -26.49 11.42 Z0.13 112.44 23 ZO 25 1250.6 -23.21 3.80

4897.66 20.77 167.95 17.99 EZ.ZZ 12 47 29 3697.7 16.89 160.97

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3579 TRA-3.1730 TC3 1.6398 6AU .5298 SGT 4581.§ Sr_ 1583.2 SG$ 1477.8 ST 2066.4 SR 855.5 SS 2669.0

ROE .6343 RRA -.8764 RC3 .9007 FAU .25115 RRT .9575 RRF -.9812 flTF -.9694 CRT .9762 CRS .9747 CST .9998

FOE-4.4457 FRA10.5317 FC-IO.ZG51RSP 18803 _ 4828.4 R23 -.154§ R13 *.9745 LSA 3477.2 MSA 183.8 SSA 32.0

ROE 1.4987 BRA 3.2918 6C3 1.6709 FSP 4786 SG1 4609.0 _ 453.1THA 18.54 EL1 2229.9 ELI 172.1 ALF 22.14

LAUNCH DATE OCT 9 1964 PLIGHT TIIE 286.00

HELIOCENTRIC CONIC DIRTANCE Q34.144

ARRIVAL DATE JUL 2 1965

EARTH TO WARS

AZI. RO.SR HCA 205.59 SHA 189.92 ECC .24600 INC .5937 Vl 29.822

AZP 89.46 TAL 322,13 TAp 167.72 RCA 143.20 APO 258.64 V2 23.405

ET$ 164.28 ZAE 187.47 ETE 74.66 ZAC 99.51ETC 255.87 CLP 143.19

RL 149.41 LAL -.OD LOL 15.74 YL 32.82R GAL -7.21

RP 234.89 LAP .26 LOP 221.32 VP 20.788 GAP 3.94

RC Z02.$E3 64. -4.25 GP 11.10 ZAL 142.5R ZAP 141.78

PLAN(TOCENTRlC CONIC

C3 /0.789 VHL 4.559 DLA 4.43 RAL 158.57 RAO 6587.8 I/EL 11,923 pTH 2.12 VHP 4.448 Dpk 9.46 RAP 169.34 ECC 1.3421

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ fit A$C INJ AZI4TH INJ TIN(

90.00 20 9 27 2381.35 -_.84 Sl.O0 21.70 107.21 20 48 49

90.00 9 17 25 4729.88 18.25 202.44 19.59 88.48 10 $8 15

100.00 21 32 53 R092.27 -23.92 30.83 21.32 108.48 22 7 45

100.00 10 36 41 4474.17 1T.I_ 183.16 19.10 65.Z$ 11 51 15

110.00 22 45 54 1883.75 -n.85 12.30 20.14 112.03 23 18 58

110.00 11 40 8 4275.46 L_O,OG 188,82 17.1t4 81,72 12 51 25

DIFFERENTIAL CGRRECTIONS HID-COURSE EXECUTION ACCURACY

TOE 1.3207 TRA-3.D947 TC3 1.6432 RAU .5233 SGT 4498,3 _ 18R0.7 SG3 1546.0

ROE .4317 RRA -,8876 RC3 .919R FAU .28087 RRT .8583 RIH r -.SNI01 RTF -.9685

FDE-4.3384 F2AIO.9189 FC-10.6894 Blip 18803 _ 4789.4 R23 -.1499 R13 -.9748

BID( 1.4840 DRA 3.2141 8C3 1.8832 FSP 5019 SGI 4748.1 8St 439.2 THA 18.86

PO CST TIM INJ 2 LAT INJ 2 LONG

1761.4 -20.27 43.27

4189.9 18.93 195.34

1492.3 -21.18 23.11

3874.2 13.81 176.10

1263.7 -23.60 4.62

3675.5 16.12 159.70

ORBIT DETERMINATION ACCURACY

ST 2031.3 SR 859.4 SS 2707.2

CRT .9754 CRS .9726 CST .9997

LSA 3486.6 MSA 191.4 9SA 32.0

E'L1 2198.7 EL2 175.0 ALF 22.58

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CONIC

RL 149.41LAL -.00

RP 234.53 LAP .22

RC 204.770 GL -3.63

PLANETOCENTRIC CONIC

C3 20.417 VML 4.519

LNCH AZMTH LNCH TIME

gO.D0 20 4 56

90.00 9 22 32

100.00 21 28 40

tOD.O0 10 41 29

110.00 22 42 23

110.00 11 44 15

FLIGHT TIH( 268.00 ARRIVAL DATE JUL 4 1965

DISTANCE 637.857 EARTH TO MARS

LOL 15.74 VL 32.812 GAL -7,14 AZL 90.50 HCA 208.57 SHA 189.62 ECC .24441 INC .5089 vt 29.822

LOP 222.30 vP 20.781 GAP 3.56 AZlP 89.55 TAL 322.27 TAP 188.84 RCA 143.27 APO 235.86 v2 23.442

GP 10.98 ZAL 142.47 ZAP 140.78 ETS 164.94 ZA[ 167.81ETE 79.70 ZAC 99.35 ETC 255.88 CLP 142.1D

DLA 5.07 RAL 158.64 RAD 6567.8 VEL 11.908 PTH 2.12 vflP 4.353 DPA 9.39 RAP 189.19 ECC 1.3560

L-I TIME |NJ LAT INJ LONG IHJ RT ARC IHJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 L_JNG

2377.08 -23.15 52.05 21.68 108.78 20 44 33 1777.1 -20.83 44.28

4703.58 15.59 200.97 19.29 66.06 10 40 57 4105.6 12.22 193.91

2107.01 -24.24 31.81 21.31 t08.05 22 $ 47 1507.0 -21.54 24.05

4450.67 16.82 181.75 18.80 64.79 11 55 40 3850.9 13.09 174.74

1878.29 -27.14 13.13 20.14 111.82 23 13 39 1276.3 -23.96 5.41

4254.36 19.37 185.36 17.33 61.27 12 55 g 3654.4 15.39 158.51

DIFFERENTIAL CCmRECTIONS MID-COURSE L_XI[CUTION ACCURACY ORBIT DETERMXNATION ACCURACY

TOE 1.2820 TRA-3.OISI TC3 1.8377 8AU .§153 SGT 4423.2 _ 1800.8 SG3 1616.7 97 1992.6 SR 864.3 $S 2745.0

ROE .6300 R2A -,8814 RC3 .9402 FAU .27109 RflT .9554 RRf" -.8780 RTF -.8895 CRT .9748 CRS .9704 CST .9996

FDE-4.6341FRAlI.8205 FC-11.4947 8SP 16408 _ 4704.0 R23 -.1481 R13 -.9749 LSA 3495.3 MSA 199.6 SSA 31.9

ROE 1.4284 BRA 5.1357 BC3 1.8684 FSP 5283 SG1 4882.7 SG2 448.5 THA 19.28 ELI 2164.7 EL2 178.1 ALF 23.08

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CGI41C

RL 149.41LAL -.00

RP 234.17 LAP .19

RC 208.900 GL -3.04

PLANETOCENTNIC CONIC

C3 20.074 VHL 4.460

LNCH AZI4TH LNCH 7|14E

90.00 20 0 38

90.00 9 27 23

100.00 21 24 37

100.00 10 46 4

110.00 22 39 1

110.00 11 48 10

DIFFERENTIAL C_RRECTION8

TOE 1.2488 TRA-2.8911 TC3 1.8271 8AU .5072

ROE .8294 lIRA -.8588 RC3 .9818 FAU .2818S

FOE-4.7981 FRAlI.7317 FC-12.1489 88P 18155

ROE 1.$940 liRA 3.0538 2C3 1.8901 FSP 5509

FLIGHT TIME 270.00 ARRIVAL DATE JUL 6 1955

DISTANCE 641.583 EARTH TO MARS

LOt. 15.74 YL 32.795 GAL -7.08 AZL 90.42 HCA 207.58 SHA 189.33 ECC .24289 INC .4177 vl 29.822

LOP R28.ER V1P ZO.7R8 GAP 3.19 AZ1P 89.83 TAL 322.40 TAp 169.95 RCA 143.35 APO 235.32 V2 23.479

GP 10.83 ZAL 142.38 ZAP 13R.74 [78 185.81 ZN[ 188.04 [TE 85.22 ZAC 99.20 ETC 255.89 CLP 140.98

DLA 5.88 RAL 138.71RAO 8587.8 VEL 11.893 pTH 2.11VHP 4.262 DPA 9.33 RAP 169.01ECC 1.3304

L-I TIN( INJ LAT INJ LGNG INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

23RE.IS -23.44 53.65 21.88 106.35 20 40 28 1792.2 -20.98 45.25

4582.40 14.94 155.58 10.03 85.88 10 45 27 4082.4 11.53 192.56

2121.13 -24.53 _.78 21.30 107.84 21 38 58 1521.1 -21.88 24.96

4428.08 15.97 180.42 12.53 64.59 11 59 53 3828.7 12.39 173.45

1888.29 -27.44 15.94 20.18 111.23 23 10 29 1288.3 -24.31 6.17

4234.28 18.71 164.18 IT.04 80,88 12 58 44 3834.3 14.68 157.38

MID-CoURSI[ EXECUTION ACCURACY URSIT DETERMINATION ACCURACY

SGT 4548.0 _ 1813.t $4;3 1889.7 ST IR51.7 8R 8?0.4 SS 2766.2

RRT .0544 RRF -.9779 RTF -.9694 CRT .9740 CRS .9663 CST .9995

SG8 4831.1 R25 -.1425 R13 -.9750 LSA )505.1NSA 208.0 8SA 31.7

961 4808.8 _ 453.8 THA 19,73 ELI 2129.3 EL2 160.7 ALF 23.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CCJ_IC

RL 149.41 LAL -.OD

RP 233.80 LAP .16

RC 209.011 GL -2.47

PLANETOCENTRIC CONIC

C3 19.754 VHL 4.445

LNCH AZMTH LNCH TIME

90.00 19 36 26

90.00 9 32 6

100.00 21 20 45

100.00 10 30 28

110.00 22 35 48

110.00 11 31 54

FLIGHt TIME 272.00

DISTANCE 645.320

LOL 15.74 VL 32.780 GAL -7.03 AZL 90.34 HCA 208.55 SMA

LOP 224.28 VP 20.816 GAp 2.82 AZp 89.70 TAL 322.52 TAp

GP 10.72 ZAL 142.24 ZAp 138.66 ETS 166.24 ZAE 168.15 ETE

ARRIVAL DATE JUL S 1965

EARTH TO MARS

189.06 ECC .24144 INC .3377 vl 29.822

171.07 RCA 143.41APO 234.71 V2 23.517

91.11ZAC 99.05 ETC 255.91CLF t39.63

DLA 6.26 RAL 158.77 RAD 6567.8 VEL 11.880 PTH 2.11 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

2406.63 -23.72 54.03 21.65 105.94 20 36 32

4660.28 14.32 198.25 18.78 65.31 10 49 46

2134.68 -24.81 33.67 21.30 107.23 21 56 19

4407.47 15.34 179.16 18.28 64.03 12 3 55

1899.80 -27.72 14.72 20.17 110.85 23 7 28

4215.11 18.07 163.06 16.78 60.48 13 2 9

DIFFERENTIAL CORRECTIONS

TDE 1.2045 TRA-2.8446 TC3 1.6079 BAU .4979

ROE .6296 RRA -.8533 RC3 .9842 FAU .29251

F08-4.8406 FRAI2.1567 FC-12.8197 8SP 15898

80E 1.3591 BRA 2.9698 8C3 1.8852 FSP 5768

MID-COURSE EXECUTION ACCURACY

SGT 4250.0 SGR 1627.5 SG3 1755.1

RRT .9532 RRF -.9769 RTF -.9590

SG8 4551.0 R23 -.1395 R13 -.9750

SG1 4527.5 SG2 462.0 THA 20.27

4.174 DpA 9.29 RAp 188.82 ECC 1.3251

PO CST TIM INJ 2 LAT INJ 2 LONG

1806.6 -21.50 46.19

4060.3 10.87 191.27

1534.7 -22.21 25.83

3807.5 11.73 172.24

1299.8 -24.63 6.91

3615.1 14.01 156.3_

ORBIT DETERMINATION ACCURACY

ST 1907.3 SR 877.3 SS 2826.7

CRT ,9754 CRS .9663 CST .9993

LSA 3514.2 MSA 216.7 SSA 31.5

EL1 2091.3 EL2 183.2 ALF 24.32

FLIGHT TIME 274.00 ARRIVAL DATE JUL 10 1965
LAUNCH DATE OCT 9 1964

DISTANCE 649.068

LOL 15.74 VL 32.765 GAL -6.97 AZL 90.26 HCA 209.34 SMA

LOP 225.27 VP 20.835 GAP 2.45 AZP 89.77 TAL 322.64 TAp

GP 10.61 ZAL 142.12 ZAP 137.54 ETS 166.85 ZAE 168.12 ETE

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 233.44 LAp .13

RC 211.104 GL -1.94

PLANETOCENTRIC CONIC

C3 19.456 VHL 4.411

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 52 26 2420.36 -23.98

90.00 9 36 36 4639.15 13.71

100.00 21 17 2 2147.71 -25.07

100,00 10 54 41 4387.23 14.74

110.00 22 32 42 1910.87 -27.99

110.00 11 55 30 4196.83 17.48

OIFFERENTIAL CORRECTIONS

TOE 1.1650 TRA-2.7541 7C3 1.5810 BAU .4877

ROE .6306 RRA -.85t6 RC3 1.0078 FAU .30378

FDE-4oSSO8 FRA12.5922 FC-13.5172 BSP 15608

BOE 1.3247 BRA 2.8827 BC3 1.8749 FSP 6033

EARTH TO MARS

188.80 ECC .24006 INC .2618 vl 29.822

172.18 RCA 143.48 Apo 234.12 V2 23.555

97.26 ZAC 98.91 ETC 255.92 CLF 138.64

DLA 6.81 RAL 158.84 RAD 6567.8 vEL 11.867 PTH 2.11 VHp 4.089 DpA 9.28 RAp 188.60 ECC 1.3202

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

54.97 21.65 105.54 20 32 47 1820.6 -21.61 47.09

197.00 18.57 64.98 10 53 55 4039.1 10.23 190.05

34.55 21.30 106.84 21 52 49 1547.7 -22.52 26.68

177.96 18.06 63.70 12 7 48 3787.2 11.08 171.08

15.47 20.20 110.48 23 4 33 1310.9 -24.94 7.62

162.00 16.55 60.13 13 5 27 3596.8 13.35 155.30

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4149.2 9GR 1643.9 SG3 1842.8 ST 1860.2 8R 885.1 SS 2868.3

RRT .9520 RRF -.9760 RTF -.9685 CRT .9730 CRS .9643 CST .9992

SGB 4463.0 R23 -.1369 R13 -.9749 LSA 3524.0 MSA 225.6 SSA 31.3

SG1 4438.1 SG2 470.6 THA 20.91 EL1 2051.6 EL2 185.2 ALF 25.06

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CONIC

RL 149.41LAL -.00

RP 233.07 LAP .10

_C 2i3.irg &L -1.42

PLANETOCENTRIC CONIC

C3 19.179 VNL 4.379

LNCH AZMTH LNCH TIME

90.00 19 48 36

90.00 9 40 56

100.00 21 13 28

100.00 10 58 45

110.00 22 29 45

110.00 11 58 57

FLIGHT TIME 276.00 ARRIVAL DATE JUL 12 1965

DISTANCE 652.827 EARTH TO MARS

LOL 15.74 VL 32.751GAL -6.92 AZL 90.19 HCA 210.53 SMA 188.55 ECC .23875 INC .1914 vl 29.822

LOP 226.27 VP 20.857 GAP 2.10 AZF 89.83 TAL 322,75 TAp 175.28 RCA 143.54 APO 233.57 V2 23.593

GP 10.52 ZAL 142.00 ZAP 156.37 ETS 167.44 ZAE 167.94 ETA 103.52 ZAC 98.77 ETC 255.94 CLP 157,4!

DLA 7.34 RAL 158.90 RAD 6567.8 VEL 11.856 PTH 2.10 VHP 4.007 DpA 9.30 RAp 188.55 ECC 1.3156

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2433.98 -24.22 55.88 21.65 105.14 20 29 10 1834.0 -21.90 47.97

4618.98 13.13 195.80 18.37 64.68 10 57 55 4018.9 9.61 188.89

2160.27 -25.$1 35.40 21.31 106.45 21 49 28 1560.3 -22.82 27.50

4367.87 14.15 176.83 17.86 63.$9 12 11 33 3767.9 10.46 169.98

1921.54 -28.24 16.19 20.23 110.11 23 1 47 1321.5 -25.24 8.30

4179.38 16.86 161.00 16.34 59.82 13 8 37 3579.4 12.73 154.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1245 TRA-2.6G05 TC3 1.5454 BAU .4764 SGT 4039.0 8GR 1661.9 SG3 1922.8 8T 1809.6 SR 893.4 SS 2909.9

ROE .6321 RRA -.8514 RC3 1.0317 FAU .31524 RRT .9507 RRF -.9751 RTF -.9679 CRT .9727 CRS .9623 CST .9989

FOE-5. 0619 FRA13.0438 FC-14,2301 BSP 15297 SGB 4367.5 R23 -.1346 R13 -.9747 LSA 3533.2 MSA 234.8 SSA 31.0

BDE 1.2900 BRA 2.7934 BC3 1.8581 FSP 6312 SGI 4341.1 SG2 479.5 THA 21.64 EL1 2009.4 EL2 186.8 ALF 25.89

LAUNCH DATE OCT 9 1964 FLIGHT TIME 278.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC DISTANCE 656.598 EARTH TO MARS

RL 149.41 LAL -.OO LOL 15.74 VL 32.738 GAL -6.88 AZL 90,12 i4CA 211.53 SMA 188.32 ECC .23750 INC .1233 vl 29.822

RP 232.70 LAp .07 LOP 227.27 VP 20.879 GAP 1.74 AZP 99.89 TAL 322.85 TAp 174.39 RCA 143.59 APO 233.05 V2 23.631

RC 215.236 GL -.93 _p 10.44 ZAL 141.88 ZAP 135.17 ETS 168.00 ZAE 167.60 ETE t09.7! ZAC 98.63 ETC 255.96 CLP 136.15

PLANETOCENTRIC CONIC

C3 18.921 VHL 4.350 DLA 7.88 RAL 188.96 RAD 6567.8 VEL 11. 845 PTH 2.10 VHp 3.927 OpA 9.34 RAp 188.07 ECC 1.3114

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ I_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 44 55 2446.96 -24.44 $6.76 21.67 104.76 20 25 42 1847.0 -22.18 48.82

90.00 9 45 7 4899.$8 12.$6 194.66 18.20 64.41 11 1 46 3999.6 9.01 187.78

100.00 21 10 2 2172.41 -25.54 36.23 21.33 106.08 21 46 15 1572.4 -23.09 28.29

100.00 11 2 40 4349.37 13.58 178.75 17.68 63.11 12 15 10 3749.4 9.87 168.93

110.00 22 26 55 1931.83 -28.48 16.90 20.27 109.76 22 59 T 1331.8 -25.52 8.97

110.00 12 2 17 4162.71 18.29 160.05 16.15 59.52 13 11 40 3562.7 12.12 153.42

DIFFERENTIAL CORRECTIONS MIO-COuRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1. 0829 TRA-2.3628 TC3 1.5002 BAU .4642 SGT 3917.9 SGR 1681.5 SG3 2004.9 ST 1755.3 SR 902.3 Ss 2951.7

RDE .6341RRA -.6525 RC3 1.0566 FAU .32707 RflT .9495 RRF -.9743 RTF -.9670 CRT .9724 CRS .9604 CST .9986

FOE-3.1785 FRA13.5087 FC-14.9850 8SIP 14952 SGl| 4263.5 R23 -.1331 R13 -.9744 LSA 3542.2 MSA 244.0 SSA 30.8

BDE 1.2549 BRA 2.7009 BC3 1.8350 FSP 6596 SGI 4235.4 SG2 489.2 THA 22.48 EL1 1964.7 EL2 187.9 ALF 26.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE OCT g 1964 FLIGHT TIME 280.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC DISTANCE 660.378 EARTH TO MARS

RL 149.41LAL -.00 LOL 15.74 VL 32.725 GAL -6.83 AZL 90.06 HCA 212.54 SMA 188.10 ECC .23632 ]NC .0606 vl 29.822

RP 232.32 LAP .03 LOP 228.27 VP 20.903 GAP 1.39 AZP 89.95 TAL 322.95 TAp 175.49 RCA 143.65 Apo 232.53 V2 23.670

RC 217.273 GL -.46 GP 10.37 ZAL 141.77 ZAP 133.92 ETS 168.54 ZAE 167.09 ETE 115.69 ZAC 98.50 ETC 255.98 CLP 134.84

PLANE TOCENTRIC CONIC

C3 18.682 VML 4.322 DLA 8.33 RAL 159.02 RAD 6567.8 VEL 11.835 PTH 2.10 VHp 3.851DFA 9.40 RAp 187.77 ECC 1.3075

LNCH AZMTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 19 41 23 2459.50 -24.66 57.61 21.69 104.38 20 22 22 1859.5 -22.44 49.64

90.00 g 48 9 4581.06 12.01 193.58 18.05 64.16 11 5 30 3981.1 8.44 186.72

100.00 21 S 46 2184.14 -25.76 37.03 21.36 105.71 21 43 10 1584.1 -23.36 29.06

100.00 11 6 27 4331.66 13.03 174.72 17.53 62.86 12 18 39 3731.7 9.29 167.92

110.00 22 24 12 1941.78 -28.71 17.38 20.31 109.41 22 56 34 1341.8 -28.79 9.62

110.00 12 5 30 4146.78 15_-74 159.14 15.99 59.26 13 14 37 3346.8 11.34 152,55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE 1.0402 TRA-2.4618 TC3 1.4447 BAU .4§08 SET 3786.6 SGR 1702.5 SG3 2089.1 ST 1697.5 SR 911.6 SS 2993.7

RDE .6366 RRA -.8549 RC3 1.0817 FAU .33907 RRT .9476 RRF -.9736 RTF -.g657 CRT .97_3 CRS .9586 CST .9983

FDE-5.2927 FRA15.9828 FC-15.7124 BSP 14595 $GB 4151.8 R23 -.1320 R13 -.9740 LSA 3551.0 MSA 253.4 SSA 30.5

BOE 1.2195 BRA 2.6060 8C3 1.8048 FSP 6894 8G1 4121.6 9G2 499.6 THA 23.44 EL1 1917.6 EL2 188.6 ALF 27.87

LAUNCH DATE ,OCT g 1964 FLIGHT TIME 282.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC CONIC DISTANCE 664.169

RL 149.41 LAL -.00 LOt. 15.74 VL 32.713 GAL -6.79 AZL 90.00 HCA 213.54 SMA

RP 231.95 LAp .00 LOP 229.28 VP 20.928 GAP 1.05 AZP 90.00 TAL 323.04 TAp

RC 219.295 GL -.00 GP 10.31 ZAL 141.66 ZAP 132.62 ETS 169.07 zAE 166.43 ETE

PLANETCK:ENTR |C CONIC

CS 18.461 VHL 4.297 OLA 8.79 RAL 159.09 RAD 6567.7 VEL 11.826 PTH 2.09 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH ]NJ TIME

go.o0 19 37 59 2471.65 -24.86 58.45 21.72 104.01 20 19 11

go.o0 9 53 4 4363.33 11.48 192.54 17.92 63.94 11 9 7

100.00 21 3 37 2195.49 -25.97 37.81 21.40 105.35 21 40 12

100.00 11 10 7 4314.72 12.51 173.74 17.40 62.63 12 22 2

110.00 22 21 37 1951.41 -28.92 18.25 20.37 109.07 22 54 8

110.00 12 8 37 4131.57 15.21 158.29 15.85 59.01 13 17 28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9977 TRA-2.3547 TC3 1.3819 8AU .4371 SET 3643.5 9GR 1724.8 963 2175.1

ROE .6400 RRA -.8579 RC3 1.1080 FAU .35159 RRT .9458 RRF -.9729 RTF -.9642

F06-3.4167 FRA14.4633 FC-16.4868 BSP 14170 868 4031.1 RZ3 -.1314 R13 -.9735

00E 1.1853 BRA 2.5061 BC3 1.7710 FSP 7187 861 3998.7 SG2 510.2 THA 24.55

EARTH TO MARS

187.89 ECC .23520 INC .0000 vl 2g.822

176.58 RCA 143.69 APO 232.08 V2 23.709

121.33 ZAC 98.36 ETC 256.00 CLP 133.49

3.776 DpA 9.48 RAP 187.44 ECC 1.3038

PC) CST TIM INJ 2 LAT INJ 2 LONG

1871.7 -22.69 50.45

3963.3 7.89 185.71

1595.5 -23.61 29.81

3714.7 8.74 166.97

1351.4 -26.05 10.25

35_1.6 10.99 151.72

ORBIT DETERMINATION ACCURACY

ST 1637.0 SR 921.8 SS 3037.0

CRT .9724 CRS .9569 CST .9979

LSA 3561.3 MSA 262.7 SSA 30.2

EL1 1869.3 EL2 188.2 ALF 29.03

LAUNCH OATE OCT g 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 667.971 EARTH TO MARS

RL 14g.41LAL -.00 LOL 15.74 VL 32.702 GAL -6.75 AZL 89.94 HCA 214.55 SMA 187.59 ECC .23415 INC .0568 Vl 29.822

RP 231.57 LAP -.03 LOP 230.29 VP 20.g54 GAP .71AZP g0.05 TAL 323.12 TAp 177.67 RCA 145.74 APO 231.63 V2 23.748

RC 221.297 GL .43 GP 10.25 ZAL 141.55 ZAP 131,29 ETS 169.58 ZAE 165.63 ETE 126.56 ZAC 98.22 ETC 256.03 CLP 132.11

PLANET_ENTRIC CONIC

C3 18.257 VHL 4.273 DLA 9.24 RAL 159.16 RAD 6567,7 VEL 11.817 PTH 2.09 VHp 3.705 DpA 9.58 RAp 187.07 ECC 1.3005

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ Z LAT ]NJ 2 LONG

g0.00 19 54 44 2483.43 -25.05 59.26 21.76 103.65 20 16 7 1883.4 -22.93 51.23

90.00 g 56 51 4546.35 10.97 191.55 17.82 63.73 11 12 38 3946.3 7.36 184.74

100.00 21 0 36 2206.50 -26,17 38.57 21.45 104.99 21 37 22 1606.5 -23.85 30.54

100.00 11 13 41 4298.51 12.00 172.80 17.29 62.41 12 25 19 3698.5 8.21 166.06

110.00 22 lg 8 1960.74 -29.13 18.90 20.44 108.73 22 51 49 1360.7 -26.29 10.86

110.00 12 11 38 4117.04 14.69 157.47 15.72 38.78 13 20 15 3517.0 10.45 150.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .9535 TRA-2.2437 TC3 1.3066 BAU .4223 SET 3489.0 SGR 1748.0 SG3 2262.6 -ST 1572.3 SR 932.D SS 3079.2

ROE .6434 RRA -.8621 RC3 1.1341FAU .36411 RRT .9437 RRF -.9723 RTF -.9622 CRT .9727 CRS .9551CST .9975

FOE-5.5388 FRA14.9579 FC-17.2654 ESP 13740 8GB 3902.4 R23 -.1313 R13 -.9728 LSA 3570.3 MSA 272.1 SSA 29.9

8DE 1.1503 BRA 2.4037 9C3 1.7302 FSP 7497 gel 3867.4 SG2 521.6 THA 25.81 EL1 1818.2 EL2 187.1 ALF 30.32

LAUNCH DATE OCT 9 1964 FLIGHT TIME 286.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC DISTANCE 671.782 EARTH TO MARS

RL 149.41 LAL -.00 LOt. 15.74 VL 32.691 GAL -6.71 AZL 89.89 HCA 215.56 SMA 187.50 ECC .23316 [NC .1108 V1 29.822

RP 231.20 LAP -.06 LOP 231.30 VP 20.982 GAP .38 AZP g0.09 TAt. 323.19 TAP 178.75 RCA 143.78 Apo 231.21 vZ 23.788

RC 223.281 GL .88 GP 10.19 ZAL 141.45 ZAP 129.91 ETS 170.07 ZAE 164.68 ETE 131.34 ZAC 98.08 ETC 256.05 CLP 130.68

PLANETOCENTRIC CONIC

C3 18.070 VHL 4.2510LA 9.66 RAL 139.23 RAD 6567.7 VEL 11.809 PTH 2.09 VHP 3.637 DPA 9.71 RAp 186.67 ECC 1.2974

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH ]NJ TIME PO CST TIM ENJ 2 LAT INJ 2 LONG

go.o0 19 51 37 2494.85 -25.24 60.04 21.82 103.29 20 13 12 1894.9 -23.16 51.99

90.00 10 0 32 4530.09 10.48 190.61 17.73 63.54 11 16 2 3930.1 6.85 183.82

100.00 20 57 43 2217.17 -26.35 39.31 21.51 104.65 21 34 40 1617.2 -24.08 31.25

100.00 11 17 8 4283.01 11.51 171.91 17.20 62.22 12 28 31 3683.0 7.70 165.19

110.00 22 18 46 1969.79 -29.32 19.53 20.51 108,41 22 49 36 1369.8 -26.33 11.46

110.00 12 14 34 4103.16 14.20 136.69 15.63 58.58 13 22 57 3503.2 9.94 150.19

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .9084 TRA-2.1278 TC3 1.2220 BAU .4072 SET 3323.0 $GR 1772.2 863 2351.7 ST 1504.0 SR 942.7 SS 3122.0

ROE .6473 RRA -.8671RC3 1.1608 FAU .37697 RRT .9412 RRF -.9718 RTF -.9598 CRT .g731CRg .9533 CST .9970

F06-5.6652 FRA15.4593 FC-18.0609 BSP 13271 SG8 3T98.1 R23 -.1318 R13 -.9719 LSA 3580.1MSA 281.5 SSA 29.6

BDE 1.1135 BRA 2,2977 8C3 1.6854 FSP 7809 _k'el 3728.0 962 533.8 THA 27.26 ELI 1765.3 EL2 185.0 ALF 31.77
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE OCT 9 1964

HELIOCENTRIC C_lC

RL 149.41LAL -,00

RP 230,82 LAP -,10

RC 225.247 GL 1,26

PLANETOCENTR|C CO(_IC

C] 17,898 VHL 4,231

LNCH AZNTM LNCH TIME

90.00 19 28 38

90.00 10 4 7

100.00 20 54 57

100.00 11 20 29

110.00 22 14 31

110.00 12 17 24

FLIGHT TIME 288.00 ARRIVAL DATE JUL 24 1965

DISTANCE 675.603 EARTH TO MARS

LOL 15.74 VL 52.680 GAL -6.68 AZL 89.84 HCA 216.58 SMA 187.32 ECC .23222 INC .1643 vt 29.822

LOP 232.31VP 21.011 GAP .05 AZP 90.13 TAL 323.26 TAp 179.83 RCA 143.82 APO 230.82 v2 2].827

_p 10.15 ZAL 141.36 ZAp 128.49 ETS 170.55 ZAE 163.61ETE 135.66 ZAC 97.94 ETC 256.09 CLP 129.21

OLA 10.07 RAL 159.30 RAB 6567.7 VEL 11.802 PTH 2.09 VHp 3.571 OpA 9.85

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2505.95 -25.41 60.81 21.88 102,94 20 10 24 1905.9

4314.55 10.01 189.72 17.67 63.57 11 19 22 3914.5

2227.55 -26.53 40.03 21.58 104.51 21 32 5 1627.5

4268.19 11.04 171.06 17.13 62.04 12 31 37 3668.2

1978.57 -29.51 20.15 20.60 108.09 22 47 30 1378.6

4089.92 13.73 155.96 15.55 58.38 13 25 34 3489.9

Rkp 186.24 ECC 1.2946

INJ 2 LAT INJ 2 LONG

-23.37 52.73

6.36 182,94

-24,30 ]1,94

7.21 164.]6

-26.76 12.04

9.45 149.47

DIFFERENT| AL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .8619 TRA-2,0069 TC3 1,1258 BAU ,3915 9GT 3144,9 8GR 1796,9 863 2441,8

ROE .6515 RRA -,8728 RC3 1,1873 FAU ,38994 RRT ,9380 RRF -,9712 RTF -,9563

FDE-3,7912 FRAiS,9694 FC-18,8613 BSP 12773 SG8 3622,1 R23 -,1329 R13 -,9709

80E 1,0805 BRA 2,1885 BC3 1,6362 FSP 8128 SG1 3580,5 $62 547,0 THA 28,93

LAUNCH DATE OCT S 1964 FLIGHT TIME 290.00

HELIOCENTRIC CONIC DISTANCE 679.433

RL 149.41 LAL -.00 LOt- 15.74 VL 32.670 GAL -6.65 AZL. 89.79 HCA 217.60 SNA 187.15 ECC .23135

RP 230,43 LAP -,13 LOP 233,33 VP 21,041 GAP -,27 AZP 90,17 TAL 323.31 TAp 180,91 RCA 143,85

RC 227,195 GL 1,65 GP 10,10 ZAL 141,27 ZAP 127,02 ETS 171,02 ZAE 162,42 ETE 139,55 ZAC "97,79

PLANETOCENTRIC CONIC

C3 17.741VHL 4.212 DLA 10.46 RAL 159.38 RAO 6367.7 V(L |1.795 PTH 2.09 VHp 3.508 OpA 10.02

LNCH AZNTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ iT ASC INJ AZHTH |NJ TIME PO CST TIN

90.00 19 25 47 2516.72 -25.57 61.56 21.96 102.60 20 7 44 1916.7

90,00 10 7 36 4499.68 9,55 188,86 17,62 63,22 11 22 35 3899.7

100,00 20 32 20 2237,59 -26,70 40,73 21,67 103,97 21 29 37 1637,6

100,00 11 23 44 4254,08 10,58 170,26 1?,08 61,88 12 34 38 3654.1

110.00 22 12 23 1987.1_ -29.69 20.75 20.70 107.77 22 45 30 1387.1

110,00 12 20 11 4077,30 13,28 155,26 15,49 58,21 13 28 8 3477,3

DIFFERENTIAL CORRECTIONS NID-COURSI[ EXECUTION ACCURACY

TDE ,8157 TRA-!.8797 TC3 1,0199 BAU ,3761 S4;T 2934,7 $GR 1822,3 SG3 2532,6

ROE ,6563 RRA -,8788 RC3 1,2142 FAU ,40315 RRT ,9342 flRF -,9708 RTF -,9520

FOE-5,9249 FRAtS,4794 FC-19,6730 BSP 12228 $GB 3471,4 R23 -,1344 R13 -,9697

80E 1.0469 BRA Z.0750 BC3 1,5857 FSP 8443 SGt 3425,9 SG2 560.7 THA 30.87

ORBIT OETERMINATION ACCURACY

ST 1431,6 SR 953.5 SS 5164.0

CRT ,9737 CRS ,9519 CST ,996]

LSA 5589,4 NSA 291,0 SSA 29.5

ELI 1710.4 EL2 181.7 ALF 33.39

ARRIVAL DATE JUL 26 1965

EARTH TO MARS

INC ,2139 Vl 29.822

APO 230.44 V2 23.867

ETC 256.12 CLp 127.70

RAp 185.78 ECC 1.2920

INJ 2 LAT INJ 2 LOnG

-23,58 5].45

5.88 182.10

-24.51 32,61

6.74 163.58

-26.97 12.61

8.98 148.80

ORBIT DETERMINATION ACCURACY

ST 1356,6 SR 964.8 SS 3207,2

CRT .9747 CRS .9505 CST .9955

LSA 3600,9 MSA 300.3 SSA 29.0

ELI 1655.3 EL2 178.6 ALF ]5.19

LAUNCH DATE OCT 9 1964 FLIGHT TIME 292.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC OISTANCE 683.272 EARTH TO MARS

RL 149.41LAL -.00 LOL 15.74 VL 32.66| GAL -6.62 AZL 89.74 HCA 218.62 SMA 186.99 ECC .23053 INC .2620 vl 29,822

RP 230,05 LAP -,16 LOP 234,35 VP 21,072 GAP -,59 AZP 90.20 TAL 323.36 TAp 181.98 RCA 143.88 kPO 2.30.09 V2 23.907

RE 229.!20 GL 2.03 GP 10.06 ZAL !41.20 ZkP 125.51ET6 !7!.48 ZAE !6!.13 ETE !43.03 ZAC 97.63 ETC 256.!6 CLP !26.!5

PLANETOCENTRIC CONIC

C] 17.599 VHL 4.195 OLA 10.83 RAL 159.47 RAD 6567.7 VEL 11.789 PTH 2.08 VHP 3.448 DFA 10.20 RAp 185.28 ECC 1.2896

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

go.o0 19 23 4 2527.16 -25.72 62.29 22.05 102.27 20 5 11 1927.2 -23.77 54.16

go.o0 10 10 59 4485.49 9.12 188.05 17.60 63.08 11 25 45 3885.5 5.43 181.30

100.00 20 49 50 2247.36 -26.85 41.42 21.76 103.65 21 27 17 1647.4 -24.71 33.27

100.00 11 26 55 4240.53 10.15 169.49 1T.05 61.73 12 37 35 3640.5 6.29 162.82

110.00 22 10 21 1995.38 -29.86 21.33 20.81 107.47 22 43 56 1395.4 -27.18 13.16

110.00 12 22 52 4065.28 12.85 154.60 15.45 58.05 13 30 38 3465.3 8.53 148.16

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE ,7670 TRA-1,7479 TC3 .9009 BAU .3607 SGT 2752.4 $GR 1847,7 SO3 2623,7 ST 1276.5 SR 975.9 SS 3248.5

RDE ,6810 RRA -.8854 RCS 1,2404 FAU ,41631 RRT ,9290 RRF -,9703 RTF -,9462 CRT ,9759 CRS .9490 CST .9945

FDE-6,0537 FRAt6,9959 FC-20,4788 OSP 11677 SGB 5315.1 R23 -,1367 R13 -,9682 LSA 3610.8 MSA 309.7 SSA 28.7

BDE 1.0125 8RA 1.9593 BC3 1.5330 FSP 8769 SGI 3264.6 SG2 576.4 THA 33.11 EL1 1597.8 EL2 170.2 ALF 37.22

LAUNCH DATE OCT 9 1964 FLIGHT T|N_ 294.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DISTANCE 687.121 EARTH TO MAR S

INC .3078 vl 29.822

APO 229.76 V2 23.948

ETC 256.20 CLP 124.55

RL 149.41LAL -.00 LOL 15.74 VL 32.652 GAL -6.60 AZL 89.69 HCA 219.64 SMA 186.83 ECC .22978

RP 229,67 LAp -,20 LOP 233,38 VP 21,104 GAp -,91 AZP 90,24 TAL 323,40 TAp 183,04 RCA 143,91

RC 231.027 GL 2,39 GP 10,02 ZAL 141,13 ZAp 123,95 ETS 171,94 ZAE 159,73 ETE 146.14 ZAC 97,47

PLANETOCENTRIC CONIC

C3 17.472 VHL 4,180 DLA 11,19 RAL 159.55 RAD 6567,7 VEL 11,784 PTH 2,08 VHP 3.391DpA 10.40

LNCH AZNTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 19 20 29 2537.34 -25.87 62.99 22.16 101.94 20 2 46

90.00 10 14 17 4471.94 8,70 187,27 17.59 62,95 11 28 49

100.00 20 47 27 2256.86 -27.01 42.08 21.87 103.33 21 25 4

100.00 11 50 0 4227.66 9.73 168.76 17.04 61.60 12 40 28

110.00 22 8 26 2003.43 -30.02 21.90 20.93 107.16 22 41 50

110.00 12 25 30 4053.85 12.44 153.97 15,43 57.90 13 53 4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE ,7176 TRA-1.6098 TC3 .7709 BAU ,3463 SGT 2538,2 $GR 1873,1 SG3 2714.6

ROE ,6661RRA -,8921RC3 1,2665 FAU ,42958 RRT ,9222 RRF -,9699 RTF -,9385

FDE-6.1856 FRAI7.5096 FC-21,2863 B_P 11092 8GIB 3154,5 R23 -,1394 R13 -.9666

8DE .9791 8RA 1.8404 BC3 1,4827 FSP 9088 SGt 3098,1 $G2 593,5 THA 35,75

RAp 184.75 ECC 1.2875

PO CST TIM INJ 2 LAT INJ 2 LONG

1937.3 -23.96 54.84

3871.9 5.00 180.54

1656.9 -24.90 33.91

3627.7 5.86 162.11

1403.4 -27.38 13.70

345].9 8.11 147.55

ORBIT DETERMINATION ACCURACY

ST 1193.0 SR 987.1 SS 3289.6

CRT .9774 CRS .9477 CST .9932

LSA 3621.7 HSA 318.9 SSA 28.4

EL1 1540,0 EL2 161.7 ALF 39.48
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 9 1964 FLIGHT TIME 296.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC

RL 149,41 LAL -,OO

RP 229,28 LAP -.23

RC 232.913 GL 2.74

PLANE T(_ENTRIC CONIC

C3 17,357 VHL 4,166

LNCH AZMTH LMCH TIME

90,00 19 18 2

90.00 10 17 30

100.00 20 43 12

100.00 11 33 0

110.00 22 8 38

110,00 12 28 4

DIFFERENTIAL CORRECTIONS

TOE ,6701 TRA-1,4629 TCS ,8369 BAU ,3347

ROE .6723 RRA -,8978 RC3 1,2940 FAU ,44351

F08-6,3346 FRA18,O018 FC-22,1208 9SP 10413

BDE .9492 BRA 1,7164 BC3 1,4422 FSP 9371

DISTANCE 690,980

LOL 15,74 VL 32,644 GAL -6,58 AZL 89,65 HCA 220,67

LOP 236,41 VP 21,137 GAP -1,22 AZP 90,27 TAL 323,43

GP 9.98 ZAL 141.07 ZAP 122.38 ETS 172.38 ZAE 158.25

EARTH TO MARS

SNA 186.69 ECC .22905 INC .3518 vl 29.822

TAp 184.10 RCA 143.93 ARO 229.45 V2 23.988

ETE 148.93 ZAC 97.30 ETC 256.25 CLP 1Z2.92

OLA 11.53 RAL 159.65 RAD 6567.7 VEL 11.779 PTH 2.08 VHp 3.337 DpA 10.62 RAp 184.18 ECC 1.2857

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2547,22 -28,00 63,69 22,27 101,62 20 0 29 1947,2 -24,14 55.51

4459,03 8,30 186,53 17,61 62,83 11 31 49 3859,0 4,59 179.82

2266,08 -27,13 42,73 21,99 103,02 21 22 58 1666,1 -25.08 34.54

4215,40 9,33 168,07 17,05 61,47 12.43 16 3615,4 5,45 161.43

2011,26 -30,18 22,46 21,07 106,87 22 40 9 1411,3 -27,58 14.23

4042,99 12,04 153,37 15,44 57,76 13 35 27 3443,0 7,70 146.97

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

$GT 2312.3 SGR 1898.7 SG3 2805.1 ST 1108.6 SR 999.4 SS 3333.5

RRT ,9137 RRF -,969§ RTF -,9283 CRT ,9797 CRS ,9467 CST .9914

SG8 2992,0 R23 -,1410 R13 -,9649 LSA 3637.5 MSA 328.1 SSA 27,9

$61 2929,3 SG2 609,1THA 38,88 ELI 1485.0 EL2 149.5 ALF 41.97

LAUNCH OATE OCT 9 1964 FLIGHT TIME 298.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC C_IC

RL 149,41 LAL -,OO

RP 226,89 LAp -,28

RC 234.778 GL 3,08

PLANETOCENTRIC CONIC

C3 17.257 VHL 4.154

LNCH AZMTH LN(H TIME

90.00 19 15 43

go,o0 10 20 38

100,00 20 43 5

100,00 11 39 57

110,00 22 4 37

110,00 12 30 34

DIFFERENTIAL CCRRECTION$

TOE ,6168 TRA-1,3139 TC3 ,4808 BAU ,3236

RDE ,6772 RRA -,9030 RC3 1,3175 FAU ,45623

F0(-G,4381 FRA!8,§145 FC-22,8880 BSP 9829

808 ,9160 8RA 1,3954 BCS 1,402§ FSP 9703

DISTANCE 694,846 E_RTH TO MARS

LOt. 15,74 VL 32,636 GAL -6,36 AZL 8g,61HCA 221,71 SMA 186,56 ECC ,22840 INC ,3945 vl 29,822

LOP 237,44 VP 21,172 GAP -1,52 AZP 90,29 TAL 323,45 TAP 185,16 RCA 143,95 APO 229.17 V2 24,029

6P 9,94 ZAL 141,02 ZAP lZ0,72 ETS 172,82 ZJd[ 156,66 ETE 151,44 ZAC 97.13 ETC 236.30 CLP 121,24

OLA 11.86 RkL 159.75 RAD 6367.7 VI[L 11.775 PTH 2.08 VHp 3.286 DpA 10.86 RAp 183.58 ECC 1.284D

L-I TIME |NJ LAT INJ lONG INJ RT Agc |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2556,80 -26,13 64,36 22,40 101,31 19 58 19 1956,8 -24,31 36.16

4446,76 7,92 185,83 17,64 62,72 11 34 44 3846,8 4.20 179,13

2275,03 -27,28 43,36 22,13 102,71 21 21 0 1675.0 -25,26 35.14

4203,77 8,96 167,41 17,08 61,36 12 48 0 3603,8 5.06 160.79

2016,86 -30,33 23,00 21,22 106,58 22 38 38 1418,9 -27,76 14.75

4032.70 11.67 152.81 13.46 57.64 13 37 47 3432.7 7.31 146.42

NID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 20?8.6 SGR 1922.8 SG3 2893.8 ST 1016.1 SR lOOg.g SS 3370.9

RRT ,9000 RRF -,9691RTF -,9129 CRT ,9819 CRS ,9453 CST .9892

SG8 2830.1 R23 -.1438 R13 -.9629 LSA 3647.1MSA 337.2 SSA 27.6

$61 2758,g 662 630,g TNA 42,56 ELI 1426,1 EL2 136.4 ALF 44,82

LAUNCH DATE OCT g 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG 5 1965

HELIO¢ENTRIC CONIC

RL 149.41 LAb -.DO

RP 228.51 LAP -,30

RC 236,623 GL 3,41

PLANETOCENTR IC CONIC

C3 17.170 VHL 4.144

LNCH AZMTH LNCH TIME

go.o0 lg 13 31

go. Do 10 23 41

100.00 20 41 5

100.00 11 38 48

110,00 22 3 22

110.00 12 33 1

DIFFERENTIAL CCRRECTIONS

TDE .5645 TRA-1.1367 TC3 .3184 8AU .3166

ROE .6831 RRA -,9110 RC3 1.3420 FAU ,46946

FDE-6.5960 FRA19,O005 FC-23,6723 BSP 9169

BOE .6861 8RA 1,4724 BC3 1,3793 FSP 9994

OISTANCE 698.721

LOt. 15.74 VL 32.629 GAL -6.54 AZL 89.56 HCA 222.74

LOP 238,46 VP 21,207 GAP -1.82 AZP 90,32 TAL 323,46

GP 9.91 ZAL 140.96 Zkp 119.04 ETS 173.26 ZkE 155.04

EARTH TO MARS

SMA 186.43 ECC .22780 INC .4353 vl 29.822

TAp 186.20 RCA 143.96 Apo 228.90 VZ 24.070

ETE 153.69 ZAC g6.95 ETC 256.35 CLP 119.52

DLA 12.17 RAL 159.86 RAD 6567.7 VEL 11.771PTH 2.08 VHp 3.239 DpA 11.11 RAP 182.94 ECC 1,2826

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2566.11 -26.26 65.01 22.55 101.00 19 56 18 1966.1 -24.47 56.80

4435.11 7.55 165.17 17.69 62.83 11 37 36 3835.1 3.83 178.47

2263,72 -27,41 43,97 22,28 102,41 21 19 9 1683.7 -25,43 35.73

4192,73 8,59 166,79 17,13 61,26 12 48 41 3592,7 4,69 160.18

2026.25 -30.47 23.53 21.39 106.30 22 37 8 1426.2 -27.94 15.25

4022.97 11.31 132.28 15.50 57.33 13 40 4 3423.0 6.95 145.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1831,9 SGR 1946,7 SG3 2981,0 ST 922,1SR 1021,1 SS 3410.4

RRT ,8803 RRF -,9688 RTF -,8903 CRT ,9848 CRS .9442 CST .9860

SGB 2673.1 R23 -,1447 R13 -,9612 LSA 3661,0 MSA 346.1 SSA 27.3

SG1 2392,2 SO2 652,8 THA 46,98 EL1 1370,7 EL2 119.3 ALF 47.96

LAUNCH DATE OCT 9 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 149.41 LAL -,OO

RP 228,12 LAP -,33

RC 238.446 GL 3.73

PLANETOCENTRIC CONIC

C3 17.09S VHL 4.135

LNCN AZldTH LNCH TIME

90,00 19 11 28

90.00 10 26 39

100.00 20 39 13

100.00 11 41 36

110.00 22 1 54

110.00 12 33 24

DIFFERENTIAL CCRRECTION$

TOE .5097 TRA -,9943 TC3 ,1422 BAU ,3135

ROE .6887 RRA -,9171 RC3 1.3642 FAU ,48208

FDE-6.7263 FRAI9,4803 FC-24,4131 BSP 8591

8OE .8368 8RA 1.3526 BC3 1.3716 FSP 10291

DISTANCE 702,604 EARTH TO MARS

LOt. 15,74 VL 32,622 GAL -6,53 AZL 89,52 HCA 223,78 SMA 186,31 ECC ,22725 INC ,4747 vl 29,822

LCP 239,52 VP 21,243 GAP -2,12 AZP 90.34 TAL 323,46 TAp 187,24 RCA 143.97 APO 228,65 v2 24.111

GP 9,87 ZAL 140,95 ZAP 117,3I ETS 173,68 ZA( 153,33 ETE 155,72 2AC 96,76 ETC 256.41CLP 117,76

DLA 12.46 RAL 159.98 RAD 6567.7 VEL 11.768 PTH 2,08 VHP 3.194 DpA 11.57 RAp 182.27 ECC 1.2813

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT ]NJ 2 LONG

2575.14 -26._7 65.65 22.71 100.70 19 34 24 1973.1 -24.63 57.41

4424,08 7.21 184,55 17.77 62.54 11 40 23 5824.1 3.47 177.86

2292.16 -27.53 44.57 22.45 102.12 21 17 25 1692.2 -25.59 36.31

4182,29 8,25 166,21 17,20 61,17 12 51 18 3382,3 4,34 139.60

2033.42 -30.61 24.04 21.56 106.02 22 35 48 1433.4 -28.11 15.74

4013.7'9 10.98 151.78 15.56 57.42 13 42 16 3413.8 6.60 145.42

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1582.4 SGAR 1969.1 SG3 3065.4 ST 823.5 $R 1031.7 Ss 3447.2

RRT ,8484 RRF -,9684 RTF -,8544 CRT ,9881CRS ,9431 CST .9816

SG8 2526.1 R23 -.1432 R13 -.9597 LSA 3674.1MSA 354.8 SSA 27.0

SGI 2433,5 6G2 677.9 THA 52,28 EL1 1316.4 EL2 99.1ALF 51.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OkTE OCT 9 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC DISTANCE 706.496 EARTH TO MARS

RL 149.41 LAL -.00 LOt. 15.74 VL 32.615 GAL -6.52 A ZL 89.49 HCA 224.83 SMA 186.20 ECC .22675 END .5131 vl 29.822

RP 227.73 LAP -.36 LOP 240.56 VP 21.279 GAp -2.41AZP 90.36 TAL 323.45 TAp 188.28 RCA 143.98 Apo 228.42 V2 24.152

RC 240.246 GL 4.03 GP 9.83 ZAL 140.93 ZAp 115.55 ETS 174.11 ZAE 151.55 ETE 157.57 ZAC 96.56 ETC 256.48 CLP 115.96

PLAMETOCEMTR|C CONIC

C3 17.034 VHL 4,127 DLA 12.75 RAL 160.10 RAD 6567.7 VEL 11.765 PTH 2.08 VHP 3.153 OpA 11.65 RAp 181.57 ECC 1.2803

LNCH AZMTH LNCH TIME L-X TXME [NJ LAT XNJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT ]NJ 2 LONG

90.00 19 9 54 2583.90 -28.48 66.27 22.88 100.41 19 52 38 1983.9 -24.78 58.01

90.00 10 29 33 4413.85 6.88 183.96 17.86 62.46 11 43 7 3813.7 3.14 177.27

100.00 20 37 29 2300.34 -27.65 45.15 22.62 101.84 21 15 49 1700.3 -25.74 36.87

100.00 _1 44 lg 4172.45 7.g3 165.65 17.29 61.08 12 53 51 3572.4 4.01 159.06

110.00 22 0 34 2040.39 -30.74 24.54 21.78 105,75 22 34 34 1440.4 -28.27 16.21

110.00 12 37 44 4005.16 10.66 151.31 18,84 57.33 13 44 29 3405.2 6.28 144.96

01FFERENTI AL CORRECTIONS MIO-COUR$1[ ELOCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4532 TRA -.8261TC3 -.0465 8AU .3154 SGT 1334,1 i 1989.7 SG3 3146.4 ST 721.3 SR 1041.6 SS 3481.2

ROE .6941RRA -.9228 RC3 1.3842 FAU .49405 RRT .79371mF -.9679 RTF -.7939 CRT .9919 CRS .9419 CST .9748

FOE-6.8488 FRA19.9480 FC-25.1099 8SP 8035 SG8 2395.8 R23 -.1369 R13 -.9591 LSA 3886.7 MSA 563.5 SSA 26.6

BOE .8290 BRA 1.2385 BC3 1.3849 FSP 10587 SG| 2289,4 $62 705.4 THA 58.67 EL! !264.7 EL2 75.5 ALF 55.37

LAUNCH DATE OCT 9 1964 FLIGHT T[ME 306.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC DISTANCE 710.396 EARTH TO MARS

RL 149.41 LAL -.00 LOL 15.74 VL 32.609 GAL -6.51AZL 89.45 HCA 225.87 SI4A 186.10 ECC .22630 INC .5499 Vl 29.822

RP 227.34 LAp -.39 LOP 241.61 VP 21.317 GAP -2.70 AZP 90.38 TAL 323.43 TAp 189.31 RCA 143.98 Apo 228.21 V2 24.193

RC 242.030 GL 4.33 GP 9.78 ZAL 140.92 ZAp 113.76 (78 174.§3 zAE 149.72 [TE 159.25 ZAC 96.35 ETC 256.55 CLp 114.13

PLANETOCEMT_[C CONIC

C3 16.984 VHL 4.1210LA 13.01RAL 180.23 RAO 8567.7 V(L 11.763 PTH 2.09 YHP 3.115 DpA 11.94 RAp 180.83 ECC 1.2795

LNCH AZMTH LNCH TIMtE L-I TIME INJ LAT

90.00 19 7 47 2592.38 -26.59

90.00 10 32 23 4403.84 6.57

100.00 20 35 53 2306.27 -27.76

100.00 11 46 56 4163.19 7.62

110.00 21 59 20 2047.15 -30.86

110.00 12 40 1 3997.06 10.36

DIFFERENTIAL CORRECTIONS

TOE .3955 TRA -.6512 TC3 -.2447 9AU .3234

ROE .6996 RRA -.9275 RC3 1.4030 FAU .50§77

FOE-6.9702 FRA20.3691 FC-25.7603 9SP 7532

BDE .8037 8RA 1.1353 9C5 1.4241 FSP 10861

INJ LONG ZNJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

66.86 23.07 100.13 19 50 59 1992.4 -24.92 53.59

183.40 17.97 62.39 11 45 47 3803.8 2.82 176.72

45.71 22.82 101.56 21 14 21 1708.3 -25.88 37.42

165.14 17.40 61.01 12 $6 21 3563.2 3.70 156.55

25.03 21.96 105.49 22 33 27 1447.2 -28.45 16.68

150.88 15.74 57.24 13 46 38 3397.1 5.97 144.54

MID-CouRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1098.4 I 2008.7 SG3 3223.4 ST 616.5 SR 1051.2 SS 3513.7

RRT .6941 Rill r -.9675 RTF -.6652 CRT .9958 CRS .9408 CST .9637

SGB 2289.4 R23 -.1227 R13 -.9598 LSA 3700.2 MSA 372.0 SSA 26.3

SGI 2169.2 _ 732.3 THA 66.56 ELI _1|7.8 EL2 49.0 ALF 59.66

LAUNCH DATE OCT 9 1964 FLIGHT TIME 308.00

HELIOCENTRIC CONIC DISTANCE 714.302

RL 149.41 LAL -.00 LOt. 15.74 VL 32.804 GAL -6.50 AZL 89.41HCA 226.92 SMA

RP 226.95 I Am -,43 LOP ?a?,_6 Vfl _.5_5 GAP -2.98 AZF 90.40 TAL _25.40 TA_

RC 243.792 GL 4.62 GP 9.74 ZAL 140.92 ZAP 111.93 ETS 174.9A ZAE 147.83 ETE

PLANETOCENTRIC CONIC

C3 16.948 VHL 4.117 DLA 13.27 RAL 160.37 RAD 6567.7 VEL 11.761PTH 2.08 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 6 9 2600.59 -26.88

90.00 10 35 8 4594.64 6.28

100.00 20 34 25 2315.94 -27.86

100.00 11 49 34 4154.53 7.54

110.00 21 58 13 2053.71 -50.98

110.00 12 42 15 3969.52 10.08

DIFFERENTIAL CORRECTIONS

TOE .5311TRA -.4742 TC5 -.4660 BAU .5572

ROE .7025 RRA m.9541RC3 1.4134 FAU .5|449

FOE-7.0355 FRA20.8591 FC-26.2812 6SP 7223

00E .7766 6RA 1.0476 BC5 1.4885 FSP 11227

LAUNCH DATE OCT 9 1964

HELIOCENTRIC C(_IIC

RL 149.4_ LAL -.00 LOL 15.74 VL

RP 226.56 LAP -.46 LOP 245.71 VP

RC 245.534 GL 4.89 GP

PLAMETOCENTRIC CONIC

C3 16.923 VHL 4.114 DLA

ARR|VAL DATE AUG 13 1965

EARTH TO MARS

186.00 ECC .22590 INC .5858 vl 29.822

_9_.53 _CA 14_.98 APO ZZ8.QZ VZ 24.235

160.78 ZAC 96.13 _TC 25_:62 CLp 11Z.26

5.080 DpA 12.2A RAp 180.07 ECC 1.2789

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.45 23.28 99.85 19 49 30 2000.6 -25.05 59.16

182.88 18.11 82.33 11 48 25 3794.6 2.53 176.21

46.26 23.03 101.29 21 15 1 1715.9 -26.02 37.94

164.65 17.53 60.94 12 58 48 3554.5 3.41 158.07

25.50 22.19 105.25 22 32 27 1453.7 -28.58 17.13

150.47 15.86 57.|8 13 48 44 3589.5 5.69 144.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 905.2 SGR 2023.4 SG3 5294.3 ST 503.9 SR 1057.2 SS 3533.9

RRT .4966 RRF -.9669 RTF -.4761 CRT .9981CRS .9389 CST .9452

SGB 2216.? R23 -.0962 R13 -.9621 LSA 3703.3 HSA 380.3 SSA 26. 3

SG1 2080.9 SG2 764.0 THA 75.47 EL1 1170.8 EL2 28.2 ALF 64.54

FLIGHT TIME 310.00

DISTANCE 718.219

52.598 GAL -6.50 AZL 89.58 HCA 227.98 SMA

21.394 GAP -3.26 AZP 90.42 TAL 325.36 TAP

ARRIVAL DATE AUG 15 1965

9.69 ZAL 140.94 ZAP 110.06 ETS 175.35 zAE 145.89 ETE

13.51 RAL 160.52 RAG 6567.7 VEL 11.760 PTH 2.08 VHp

LNCH AZ]4TH LNCH TIME L-I TIME INJ LAT

90.00 19 4 39 2606.53 -26.77

90.00 10 37 49 4586.02 6.01

100.00 20 35 4 2323.37 -27.96

100.00 11 52 5 4146.42 7.07

110.00 21 57 13 2060.07 -31.09

110.00 12 44 25 3982.48 9.82

OIFFERENTIAL CORRECTIONS

TOE .2739 TRA -.2852 TC3 -.6773 6AU .3562

ROE .7093 RRA -.9554 tiC5 1.4311FAU .52814

FOE-7.1762 FRA21.2158 FC-26.9160 BSP 6688

BDE .7604 6RA .9779 BC5 1.5833 FSP 11408

EARTH TO MARS

185.91ECC .22555 INC .6202 vl 29.822

191.34 RCA 143.98 APO 227.85 V2 24.277

162.18 ZAC 95.91ETC 256.70 CLP 110.36

5,048 DPA 12.54 RAp 179.27 ECC 1,2785

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME _ CST TIM INJ 2 LAT INJ Z LONG

68.01 23.50 99.58 19 48 8 2008.5 -25.17 59.71

182.39 18.26 62.26 11 50 55 5786.0 2.25 175.73

46.79 25.26 101.05 21 11 48 1723.4 -26.15 38.46

164.20 17.68 60.88 13 1 11 3546.4 5.13 157.62

25.97 22.43 104.98 22 31 53 1460.1 -28.72 17.57

150.0g 16.00 57.09 13 50 48 3382.5 5.42 143.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 769.2 $GR 2039.0 SG3 5361.6 ST 401.0 SR 1067.2 SS 3567.5

RRT .1685 RRF -.9664 RTF -.1266 CRT .9944 CRS .9383 CST .9056

SGIB 2166.4 R23 -.0625 R13 -.9650 LSA 3724.9 MSA 388.5 SSA 25.8

SGI 2044.0 SGZ 776.3 THA 85.69 EL1 1139.5 EL2 39.8 ALF 69.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CATE OCT 9 1964 FLIGHT TIME 312.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC DISTANCE 722.143 EARTH TO MARS

RL 149.41LAL -.00 LOL 15.74 VL 32.593 GAL -6.SO AZL 89.35 HCA 229.04 SNA 185.83 ECC .22525 INC .6541 vl 29.622

RP 226.17 LAP -.49 LOP 244.77 VP 21.434 GAp -3.53 AZP 90.43 TAL 323.31 TAp 192.35 RCA 143.97 APO 227.69 V2 24.318

RC 247.256 GL 5.16 GP 9.63 ZAL 140.96 ZAP 108.16 ET$ 175.76 ZAE 143.90 ETE 163.48 ZAC 95.67 ETC 256.79 CLP 108.43

PLANETOCENTRIC CONIC

C3 16.910 VHL 4.112 OLA 13.73 RAL 160.68 RAG 8567.7 VEL 11.760 pTH 2.08 VNp 3.0210pA 12.86 RAp 178.45 ECC 1.2783

LNCH AZMTH LN[H TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 3 17 2616.20 -26.86 68.55 23.74 99.32 19 46 54 2016.2 -25.30 60.24

90.00 10 40 26 4378.00 5.75 181.94 18.42 62.23 11 53 24 3778.0 1.99 175.28

100.00 20 31 52 2830.55 -28.05 47.31 23.50 100.77 21 10 42 1730.5 -26.28 38.95

100.00 11 54 33 4138.89 6.82 163,78 17.84 60.83 13 S 31 3538.9 2.88 157.21

110.00 21 56 20 2066.23 -31.20 26,41 22.68 104.73 22 30 47 1466.2 -28.86 17.99

110.00 12 46 33 3975.98 9.58 149.74 16.16 57.03 13 52 49 3376.0 5.17 143.42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2128 TRA -.0919 TC3 -.9021BAU .3848 SGT 809.5 SGIR 2050.9 SG3 3422.1 ST 300.0 SR 1075.0 SS 3593.7

ROE .7149 RRA -.9366 RC3 1.4435 FAU .53596 RRT -.2459 RRF -.9658 RTF .3010 CRT .9628 CRS .9373 CST .8140

F06-7.2872 FRA21.S619 FC-27.4386 8SP 6768 SG8 2205.0 R23 -.0240 R13 -.9677 LSA 3742.0 MSA 396.6 SSA 25.3

806 .7459 8RA .9411BCS 1.7022 FSP 11610 SGI 2062.2 862 780.6 THA 96.48 ELI 1113.4 EL2 78.3 ALF 74.89

LAUNCH DATE OCT 9 1964 FLIGHT T|ME 314.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 149.41LAL -.00

RP 225.78 LAP -.53

RC 248.959 GL 5.42

PLAN(TOCENTRIC CONIC

C3 16.910 VHL 4.112

LNCH AZMTM LNCM TIN(

90.00 19 2 5

90.00 10 42 58

100.00 20 30 48

tO0.O0 11 58 58

110.00 21 55 SS

110.00 12 48 39

DIFFERENTIAL CORRECTIONS

TOE .1495 TRA.1063

ROE .7199 RRA -.9388

F06-7.3843 FRA21.8785

8DE .7352 BRA .9428

DISTANCE 726,074 EARTH TO MARS

LOL 15.74 VL 32.589 GAL -6.51 AZL 89.31 HCA 230.10 SNA 185.75 ECC .22500 INC .6869 Vl 29.822

LOP 245.83 VP 21.475 GAP -3.80 AZP 90.44 TAL 323.25 TAp 193.35 RCA 143.96 APO 227.55 V2 24.360

GP 9.57 ZAL 141.00 ZAP 106.24 ET$ 176.16 ZAE 141.88 ETE 164.67 ZAC 95.43 ETC 256.88 CLP 106.48

DLA 13.95 RAL 160.84 RAG 6567.7 VEL 11.760 PTH 2.08 VHP 2.996 DpA 13.18 RAp 177.60 ECC 1.2783

L-I TIME INJ LAT ]NJ I_G INJ RT ASC INJ AZMTH ]NJ TiME PO CST TIN INJ 2 LAT INJ 2 LONG

2623.60 -26.94 69.08 23.99 99.07 19 45 48 2023.6 -25.41 60.75

4370.59 5.52 181.32 18.61 62.18 11 55 49 3770.6 1.75 174.87

2337.48 -28.14 47.80 23.75 100.52 21 9 45 1737.5 -26.40 39.43

4131.94 6.59 163.39 18.03 60.78 13 5 48 3531.9 2.64 156.83

2072.19 -31.30 26.85 22.93 104.49 22 30 7 1472.2 -29.00 18.40

3970.00 9.36 149.42 16.34 56.97 13 54 49 5370.0 4.95 143.11

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3-1.1370 BAU .4170 $GT 970,1 8GIR 2059.6 SGS 3475.4 ST 215.1SR 1081.7 g6 3615.8

RC3 1.4524 FAU .54455 RRT -.5372 RRF -.9651RTF .6173 CRT .8142 CR$ .9362 CST .5633

FC-27.8793 B_IP 6859 $GB 2278.6 R2S .0109 R13 -.9697 LSA 3758.5 MSA 404.5 SSA 24.9

BCS 1.8445 FSP 11801 SG1 2140.6 SG2 775.0 THA 107.00 EL1 1096.0 EL2 123.3 ALF 80.68

LAUNCH DATE OCT g 1g64 FL|GHT TIME 316.00 ARRIVAL DATE AUG 21 1965

NELIOCEMTR|C C(_IIC

RL 149.41 LAL -.00

9p ?TEAR tAP -.56

RC 250.643 GL 5.67

PLANETOCENTRIC CONIC

C3 16.921VHL 4.114

LNCH AZMTH LNCH TIME

go.o0 19 1 0

90.00 10 45 27

100.00 20 29 52

100.00 11 59 16

110.00 21 54 57

110.00 12 50 41

OIFFERENTIAL CORRECTIONS

TDE .0846 TRA .30gs

ROE .7247 RRA -.9355

F06-7.4722 FRA22.1491

806 .7296 8RA .9853

D]STANCE 730,012 EARTH TO MARS

LOL 15.74 VL 52.585 GAL -6.51AZL 8g.28 HCA 231.16 SMA 185.68 ECC .22479 INC .7186 vl 29.822

LOP 246.90 VP 21.51§ GAP -4.07 AZP 90.45 TAL 525.]5 TAp 194.34 RCA _43.94 ApG 227.42 V2 24.402

GP g.51 ZAL 141.05 ZAp 104.30 ETS 176.55 ZAE 139.81ETE 165.78 ZAC 95.19 ETC 256,98 CLP 104.50

GLA 14.14 RAL 161.02 RAO 6567.7 VEL 11.760 PTH 2.08 VHp 2.975 DpA 13.50 RAp 176.74 ECC 1.2785

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2630.73 -27.01 69.5_ 24.26 g8.85 19 44 51 2030.7 -25.52 61.24

4363.77 5.30 181.14 18.82 62.14 11 58 10 5763.8 1.53 174.49

2344.17 -28.22 48.28 24.03 100.28 21 8 56 1744.2 -26.51 39.90

4125.57 6.38 163.04 18.23 60.73 13 8 2 5525.6 2.45 156.48

2077.g5 -31.40 27.27 23.23 104.26 22 29 35 1477.9 -29.12 18.81

3964.55 9.16 149.13 16.53 56.92 13 56 45 3364.6 4.74 142.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.57g6 BAU .4542 SGT 1224.5 $GR 2065.1 SG3 3521.0 ST 181.2 SR 1087.5 58 3634.4

RC3 1.4585 FAU .55219 RRT -.7276 RRF -.9643 RTF .7873 CRT .3249 CRS .9351 C$T -.0270

FC-28.2515 8SP 7162 SGB 2400.8 R23 .0358 R13 -.9717 LSA 3775.4 NSA 412.1 SSA 24.6

BC3 2.0076 FSP 11970 SG1 2276.7 862 761.9 THA 116.54 EL1 1089.1 EL2 171.1 ALF 86.82

LAUNCH DATE OCT 9 1964 FLIGHT TIME 318.00 ARRIVAL GATE AUG 23 1965

HELIOCENTRIC CONIC

NL 149.41 LAL -.00

RP 224.99 LAP -.59

RC 252.307 GL 5.91

PLANETOCEMTRIC CONIC

C3 16.945 VHL 4.116

LNCH AZMTH LNCH TIME

90.00 19 0 5

90.00 10 47 51

100.00 20 29 4

100.00 12 1 32

110.00 21 54 26

110.00 12 52 40

DIFFERENTIAL CORRECTIONS

TOE .0185 TRA" .5170

ROE .7293 RRA -.9828

FDE-'.5525 FRA22.3792

8DE .7295 BRA 1.0665

DISTANCE 733.938 EARTH TO MARS

LOt. 15.74 VL 32.581 GAL -6.52 AZL 89.25 HCA 232.23 SMA 185.62 ECC .22464 INC .7496 vl 29.822

LOP 247.97 VP 21.557 GAP -4.33 AZP 90.46 TkA_ 323.09 TAp 195.32 RCA 143.92 APO 227.31 V2 24.444

GP 9.44 ZAL 141.12 ZAP 102.33 ETS 176.94 ZAE 137.72 ETE 166.81 ZAC 94.92 ETC 257.08 CLP 102.50

OLA 14.33 RAL 161.20 RAG 6567.7 VEL

L-I TIME INJ LAT INJ LONG INJ

2637.58 -27.09

4357.56 5.10

2350.60 -28.30

4119.77 6.18

2083.52 -31.49

3959.62 8.98

TC3-1.6283 8AU .4956

RC3 1.4614 FAU .55863

FC-28.5423 BSP 7661

8C3 2.1879 FSP 12108

11.761PTH 2.08 VHP 2.958 DpA 13.82 RAp 175.85 ECC 1.2789

RT ASC INJ AZMTH INJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

70.08 24.54 98.59 19 44 2 2037.6 -25.62 61.72

180.79 19.03 62.11 12 0 28 3757.6 1.33 174.14

48.74 24.32 100.05 21 8 15 1750.6 -26.62 40.34

162.72 18.45 60.70 13 10 12 3519.8 2.23 156.16

27.68 23.53 104.04 22 29 9 1483.5 -29.24 19.19

148.86 16.73 56.88 15 58 40 3359.6 4.55 142.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1532.8 $GIR 2067.2 SG3 3558.5 ST 227.9 9R 1092.4 SS 3650.2

RRT -.8149 RRF -.9634 RTF .8730 CRT -.2609 CRS .9340 CST -.5860

868 2573.5 RZ3 .0498 R13 -.9740 LSA 3793.8 NgA 419.5 SSA 24.2

SGI 2485.1 SG2 745.7 THA 124.78 ELI 1094.0 EL2 219.6 ALF 93.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH 0ATE OCT 9 1964

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 224.60 LAP -.63

RC 253.951 GL 6.14

PLANETOCENTRIC CONIC

CS 16.980 VHL 4.121

LNCH AZNTH LNCH TIME

90.00 18 59 18

90.00 tO 50 10

100.00 20 28 25

100.00 12 3 45

110.00 21 54 2

110.00 12 54 37

FLIGHT TIME 320.00

DISTANCE 737.910

LOL 15.74 VL 32.577 SAC -6.§4 AZL 89.22 HCA 233.30 SMA

LOP 249.04 VP 21.600 GAp -4.59 AZP 90.47 TAL 323.00 TAp

GP 9.37 ZAL 141.20 ZAP 100.35 ETS 177.33 ZAE 135.60 ETE

DLA 14.50 RAL 161.40 RAD 6567.7 VEL 11,763 PTH 2.08 Vflp

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2644.16 -27.15 70.55 Z4.85 98.37 19 43 22

4351.94 4.92 180.47 19.29 62.08 12 2 42

2356.78 -28.37 49.19 24.63 99.83 21 7 41

4114.53 6.01 162.43 18.70 60.66 13 12 19

2088.88 -31.58 28.07 23.85 103.82 22 28 51

3933.21 8.81 148.63 16.98 56.84 14 0 32

DIFFERENTIAL CORRECTIONs MIO-COUR$E EXECUTION ACCURACy

TOE -.0491TRA .7294 TC3-1.8814 BAU .5407 SGT 1872.5 SGR 2065.7 $G3 3387.3

RDE .7332 RRA -.9267 RC3 1.4603 FAU .56369 RRT -.8S17 RRF -.9624 RTF .9185

FDE-7.6143 FRA22.3698 FC-28.7402 BSP 8344 SGB 2788.1 R23 .0554 R13 -.9767

BOE .7348 BRA 1.1809 8C3 2.3818 FSP 12229 $G1 2691.0 SG2 729.3 THA 131.74

LAUNCH DATE OCT 9 1964

ARRIVAL DATE AUG 25 1965

EARTH TO MARS

185.56 ECC .22452 INC .7798 vl 29.822

196.30 RCA 143.89 Apo 227.22 V2 24.486

167.77 ZAC 94.66 ETC 257.18 CLP 100.49

2.944 OpA 14.14 RAp 174.95 ECC 1.2794

PO CST TIM INJ 2 LAT INJ 2 LONG

2044.2 -25.71 62.18

5751.9 1.15 173.85

1736.8 -26.72 40.78

3514.6 2.06 155.87

1488.9 -29.36 19.57

3355.2 4.39 142.33

ORBIT DETERMINATION ACCURACY

ST 324.9 SR 1093.8 99 3661.0

CRT -.5§33 CRS .9327 CST -.8151

LSA 3811.3 MSA 426.9 SSA 23.8

ELI 1111.4 EL2 266.8 ALF 99.90

FLIGHT Tile 322.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CONIC Ol STANCE 741.870 EARTH TO MARS

RL 149,41LAL -.00 LOL 15.74 VL 32.574 GAL -6.55 AZL $9.19 HCA 234.38 SMA 185,50 ECC .22446 INC .8093 Vl 29.922

RP 224.21 LAp -.66 LOP 250.11 VP 21.642 GAp -4.83 AZP 90.47 TAL 322.89 TAP 197.27 RCA 143.86 APO 227.14 v2 24.527

RC 255.576 GL 6.36 GP 9.28 ZAL 141.29 ZAp M.35 ET9 177.70 ZAE 133.43 ETE 168.67 ZAC 94.58 ETC 257.29 CLP 98.47
PLAN(TOCENTRIC CONIC

C3 17.027 VML 4,126 DLA 14.66 RAL 161.60 RAD 6567.7 VEL 11.763 PTH 2.08 VHP 2,934 OpA 14.46 RAP 174.04 ECC 1.2802

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 59 40 2630.46 -27.21 71.00 25.17 98.15 19 42 51 2050.5 -25.80 62.62

90.00 10 52 26 4346.92 4.76 180.19 19.55 62.05 12 4 53 3746.9 .99 173.55

100.00 20 27 34 2362.72 -28.44 49.62 24.93 99.61 21 7 16 1762.7 -26.82 41.19

100.00 12 5 34 4109.90 5.85 162.17 18.96 60.63 13 14 23 3509.9 1.90 155.62

110.00 21 33 45 2094,06 -31.69 28.4_ 24.18 103.61 22 28 40 1494.1 -29.47 19.93

110.00 12 36 31 3951.39 8.67 148.42 17.23 36.80 14 2 22 3351.3 4.24 142.13

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1182 TRA .9454 TC3-2.1398 8Au .5890 SGT 2232.3 SGR 2060.6 SG3 3606.7 ST 44a.1 SR 1098.4 9S 3668.9

ROE .7370 RRA -.9229 RC3 1.4563 FAu .59749 RRT -.8684 RRF -.9912 RTF .9443 CRT -.6829 CRS .9314 CST -.9010

FDE-7.6691FRAZ2.7079 FC-28.8530 BSP 9166 _ $098.0 R23 .0560 R11 -.9796 LSA 3830.6 MSA 434.0 SSA 25.4

BDE .7465 BRA 1.3212 BC3 2.5874 FSP 12314 $61 2952.6 SG2 713.3 THA 197.58 EL1 1142.6 EL2 310.5 ALF 106.63

LAUNCH DATE OCT 9 1964 FLIGHT TIME 324.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC

RL 149.41LAk -,OO

RP 223.82 LAP -.69

RC 257.180 ;L 6.57

PLANETOCENTRIC CONIC

C3 17.087 VHL 4.134

LNCH AZMTH LNCM TIME

90.00 18 58 11

90.00 10 54 37

100.00 20 27 31

100.00 12 7 58

110.00 21 53 36

110.00 12 36 22

DISTANCE 745.837 EARTH TO MARS

LOL 15.74 VL 32.571 GAL -6.57 AZL 89.16 HCA 235.46 SMA 185.A5 ECC .224A, !EC .8381 Vt 29.622

LOP 231.19 VP 21,686 GAP -5.10 AZP 90.48 TAL 322.77 TAP 198,23 RCA 143.83 APO 227.08 v2 245_9

GP g.20 ZAL 141.39 ZAP 96.35 ETS 178.07 ZAE 131.2g ETE i69.51 ZkC 94.11ETC 257.4i CLP 96.A5

OkA 14.81RAL 161.82 RAD 6567.T VEL 11,767 PTH 2.08 VHp 2.927 DpA 14.77 RAp 173.12 ECC 1.2812

L-I TIME INJ CAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2656.49 -27.27 71.43 25.50 97.94 19 42 28 2056.5 -25.89 63.04

4342.50 4.62 179.94 19.84 62.03 12 7 0 3742.5 .85 173.30

2368.40 -28.50 50.03 25.29 99.41 21 7 0 1768.4 -26.91 41.59

4105.83 5.72 161.94 19.23 60.61 13 16 24 3505.8 1.76 155.39

2099.04 -31.74 28.82 24.53 103.41 22 29 36 1499.0 -29.57 20.28

3947.96 8.54 148.24 17.50 56.77 14 4 10 3348.0 4.11 141.95

DIFFERENTIAL CORRECTIONS

TOE -.1881TRA 1.1634 TC3-2.3975 BAU .6399

ROE .7404 RRA -.9153 RC3 1.4469 FAU .56995

FOE-7.7083 FRA22.7962 FC-28.8773 BSP 10108

BDE .7639 8RA 1.4818 8C3 2.8013 FSP 12370

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 223.44 LAp -.72

RC 258.763 GL 6.78

PLANETOCENTRIC CONIC

C3 17.159 VHL 4.142

LNCH A234TM LNCH TIME

90.00 18 57 31

gO.DO 10 56 44

100.00 20 27 17

100.00 12 10 0

110.00 21 33 33

110.00 13 0 11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2605.4 SGR 2051.6 SG3 3616.S ST 568.1 9R 1099.7 SS 3672.0

RRT -.9043 RRF -.9600 RTF .9601 CRT -.7473 CRS .9301CST -.9387

$Gl_ 3316.4 R23 .0539 RI3 -.9824 LSA 3849.8 MSA 441.0 SSA 22.9

SGl 3240.8 SG2 704.2 THA 142.47 ELI 1187.4 EL2 349.5 ALF 113.25

FLIGHT TIle 526.00 ARRIVAL DATE AUG 31 1963

OI�TANCE 749.810 EARTH TO MARS

LOL 15.74 VL 32.569 GAL -6.59 AZI. 89.13 HCA 236.54 SHA 185.41 ECC .22446 INC .8662 vl 29.822

LOP 252.28 VP 21.729 GAP -5.35 AZP 90.48 TAL 322.64 TAp 199.19 RCA 143.79 APO 227.03 V2 24.611

GP 9.10 ZAL 141.51 ZAP 94.34 ET8 178.44 ZAE 129.12 ETE 170.29 ZAC 93.83 [TC 257.52 CLP 94.40

DLA 14.95 RAL 162.04 RAD 6567.7 VEL 11.770 PTH 2.08 VHP 2.924 DpA 15.07 RAp 172.20 ECC 1.2824

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2662.25 -27.32 71.84 25.96 97.74 19 42 14 2062.2 -25.97 63.44

4S38.69 4.50 179.7S 20.14 62.O1 12 9 3 3738.7 .72 173.09

2973.84 -28.56 50.42 25.65 99.21 21 6 51 1773.8 -27.00 41.97

4102.33 5.60 161.75 19.53 60.59 13 18 22 3302.3 1.64 153.20

2103.82 -31.82 29.17 24.90 103.21 22 28 39 1503.8 -29.67 20.62

3945.11 8.43 148.09 17.79 56.75 14 5 56 3543.1 4.00 141.80

ORBIT DETERMINATION ACCURACY

ST 699.0 SR 1100.1 SS 3672.1

CRT -.7848 CRS .9287 C$T -.9583

LSA 3970.7 MSA 447.7 SSA 22.5

ELI 1246.1 EL2 382.5 ALF 119.56

DIFFERENTIAL CORRECTIONS

TOE -.2595 TRA 1.3881 TC3-2.6177 BAU .6932

ROE -7435 RRA -.9062 RC3 1.4380 FAU .57102

FOE-7.7378 FRA22.8349 FC-28.8104 BSP 11133

BOE .7875 BRA 1.6377 BC3 3.0218 FSP 12391

MID-COURSE ExECuTION ACCURACY

S;T 2987.7 SGR 20S9.S SG3 3617.4

RRT -.9141RRF -.9585 RTF .9702

9GB 3617.5 R23 .0508 RI3 -.9849

SG1 3349.9 $62 695.9 THA 146.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE OCT 9 1964

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 223.05 LAP -.75

RC 260.326 GL 6.98

PLANETOCENTR1C CONIC

C3 17.243 VflL 4.152

LNCH AZNTH LNCH T|NE

90.00 16 57 40

90.00 10 58 47

100.00 20 2? t2

100.00 12 11 57

110.00 21 53 41

110.00 13 1 57

FLIGHT TIME 328.00 ARRIVAL DATE SEP 2 1965

LOt. 15.74 VL 32.566 GAL

LOP 253.36 uP 21.773 GAP

GP 9.DO ZAL 141.64 ZAP

DISTANCE 755.790 EARTH TO MARS

-6.62 AZL 89.11 HCA 237.63 SMA 185.37 ECC .22453 INC .6937 Vl 29.822

-5.59 ATP 90.48 TAL 322.50 TAp 200.13 RCA 143.75 APO 226.99 V2 24.653

92.34 ET$ 178.79 ZAE 126.94 ETE 171.03 ZAC 93.54 ETC 257.64 CLP 92.37

DLA 15.07 RAL 162.27 RAO 6567.7 VEL 11.774 PTH 2.08 VHP 2.925 DPA 15.37 RAP 171.27 ECC 1.2838

L-I TIME [NJ LAT [NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2667.72 -27.37 72.24 26.23 97.55 19 42 8 2067.7 -26.05 63.82

4335.47 4.40 179.55 20.46 62.00 12 11 2 3735.5 .62 172.91

2379.02 -26.62 50.80 26.02 99.02 21 6 51 1779.0 -27.08 42.33

4099.40 5.50 161.59 19.85 60.57 13 20 16 3499.4 1.54 155.04

2108.42 -31.89 29.51 25.26 103.02 22 28 49 1508.4 -29.77 20.94

3942.77 8.55 147.96 18.10 5_.73 14 7 40 3342.8 3.91 141.68

OIFFERENTIAL CORRECTIOttS

7DE -.3320 TRA 1.6136 TC3-2.9167 BAU .7482

ROE .7464 flRA -.8953 RC3 1.4241 FAU .57079

F0(-7.7567 FRA22.8213 FC-28.6581 BSP 12229

80( .8169 BRA 1.8454 BC3 3.2458 FSP 12377

LAUNCH DATE OCT 9 1964

HELIOCENTRIC C(_IC

RL 149.41 LAL -.00 LOL 15.74 VL 32.564 GAL

RP 222.66 LAP -.79 LOP 254.46 VP 21.818 GAP

RC 261.869 GL 7.17 GP 8.90 ZAL 141.78 ZAP

PLANI[TOCENTRIC CONIC

C3 17.340 VHL 4.164

LNCH AZMTH LNCH TIME

90.00 18 57 39

90.00 11 0 45

100.00 20 27 15

100.00 12 15 50

110.00 21 53 54

110.00 13 3 40

DIFFERENTIAL C_RRECTIONS

70( -.4053 TRA 1.8412 TC3-3.1739 BAU .8048

ROE .7487 RRA -.8630 RC3 1.4068 FAU .56907

F06-7.7594 FflAZ2.7588 FC-28.4122 OAP 13576

8DE .8§14 8RA 2.0419 BC3 3.4717 FSP 12333

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3375.5 SGR 2023.9 8G3 3608.6 ST 832.9 SR 1099.6 SS 3668.7

RRT -.9202 RRF -.9369 RTF .9770 CRT -.8079 CRS .9272 CST -.9695

SG8 3935.7 R23 .0474 R13 -.9870 LSA 3893.0 MSA 454.2 SSA 22.0

SG1 3874.7 862 690.1 THA 130.07 ELI 1317.1 EL2 409.7 ALF 125.40

FLIGHT TIME 330.00 ARRIVAL DATE SEP 4 1965

DISTANCE 737.776 EARTH TO MARS

-6.63 AZt. 89.08 HCA 238.72 SNA 185.34 ECC .22465 INC .9207 vl 29.822

-5.83 AZP 90.48 TAt. 322.34 TAP 201.07 RCA 143.70 APO 226.97 V2 24.695

90.34 ET8 179,14 zAI[ 124.76 ET( 171.73 ZAC 93.26 ETC 257.76 CLP 90.34

DLA 15.18 RAL 162.32 RAO 6367.7 VEL 11.778 PTH 2.08 VHP 2.929 DPA 15.65 RAP 170.36 ECC 1.2854

L-I TIME INJ LAT |MJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2672.92 -27.42 72.61 26.61 97.36 19 42 11 2072.9 -26.12 64.19

4332.88 4.31 179.40 20.79 61.99 12 12 58 3732.9 .53 172.76

2383.96 -28.67 51.13 26.41 98.84 21 6 59 1784.0 -27.15 42.68

4097.05 5.42 161.46 20.18 60.36 13 22 7 3497.0 1.46 154.91

2112.82 -31.96 29.84 25.68 102.84 22 29 7 1512.8 -29.66 21.25

3940.93 8.28 147.66 18.43 56.72 14 9 21 3341.0 3.84 141.59

MID-COURSE EXECUTION ACCURACY ORBIT OET(RNINATION ACCURACY

SGT 3766.7 ST, R 2004.7 963 3590.2 ST 968.2 SR 1097.8 ss 3660.7

RflT -.9238 RRF -.9552 RTF .9818 CRT -.8229 CRS .9257 CST -.9765

4288.9 R23 .0443 R13 -.9888 LSA 3915.5 NSA 460.6 SSA 21.6

361 4211.4 8G2 686.4 THA 153.04 EL1 1398.6 EL2 431.8 ALF 130.65

LAUNCH DATE OCT g 1964

HELIOCENTRIC CONIC

RL 149.41 LAL -.00

RP 222.26 LAP -.82

RC 263.392 GL 7.35

PLANETOCENTRIC CONIC

C3 t7.450 VHL 4.177

LNCH AZMTH LNCH TIME

90.00 18 57 47

90.00 11 2 39

100.00 20 27 27

100.00 12 15 40

110.00 21 54 15

110.00 13 5 21

FLIGHT TIME 332.00 ARRIVAL DATE SEP 6 1965

DISTANCE 761.764 EARTH TO MARS

LC)L 15.74 VL 32.565 GAL -6.68 AZL 89.05 HCA 239.82 SMA 185.31 (CC .22461 |NC .9472 vl 29.822

LOP 255.55 VP 21.862 GAP -6.07 AZP 90.48 TAL 322.18 TAp 201.99 RCA 143.65 APO 226.97 V2 24.737

GP 6.7g ZAL 141.94 ZAp 88.55 ETS 179.47 ZAE 122.58 ETE 172.38 ZAC 92.97 ETC 257.89 CLP 88.33

DLA 15.27 RAL 162.77 RAO 6567.7 VEL 11.783 pTH 2.08 VHP 2.937 Dpk 15.95 RAp 169.45 ECC 1.2872

L-1 TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2677.83 -27.46 72.96 27.02 97.19 19 42 24 2077.8 -26.18 64.53

4330.88 4.25 179.29 21.15 61.98 12 14 50 3730.9 .47 172.65

2388.64 -28.72 51.49 26.82 98.66 21 7 16 1788.6 -27.23 43.01

4095.31 5.37 161.36 20.54 60.55 13 23 55 3495.3 1.40 154.82

2117.03 -32.02 30.15 26.10 102.66 22 29 33 1517.0 -29.95 21.55

3939.68" 8.23 147.80 18.78 56,71 14 11 1 3339.7 3.79 141.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION A(CuRACY ORBIT DETERMINATION ACCURACY

TOE -.4765 TRA 2.0776 TC3-3.4216 BAU .8602 SGT 4161.9 9_R 1977.3 SG3 3558.9 ST 1104.3 SR 1089.3 SS 3628.0

ROE .7457 RRA -.8742 RC3 1.3745 FAU .56062 RRT -.9262 RRF -.9529 RTF .9849 CRT -.8328 CRS .9219 CST -.9821

FOE-7.6659 FRA22.7583 FC-27.8137 BSP 14719 SGB 4607.7 R23 .0415 R13 -.9899 LSA 3917.8 MSA 467.3 SSA 21.6

80E .8850 GRA 2.2537 8C3 3.6873 FSP 12499 861 4357.1 8G2 680.9 THA 155.67 EL1 1484.9 EL2 448.4 ALF 135.47

LAUNCH DAT E 0C7 9 1964 FLIGHT TIME 334.00 ARRIVAL DATE 8EP 8 1965

HELIOCENTRIC _NIC DXSTANCE 765.764 EARTH TO MARS

RL 149.41 LAL -.00 LOt. 15.74 VL 32.561 GAL -6.71 AZL 89.03 HCA 240.92 S44A 183.28 ECC .22302 INC .9731 vl 29.822

RP 221.69 LAp -.85 LOP 256.65 VP 21.907 GAP -6.31 AZP 90.47 TAL 322.00 TAP 202.91 RCA 143.59 APO 226.98 V2 24.779

RC 264.895 GL 7.53 GP 8.67 ZAL 142.11 ZAP 86.36 ETS 179.80 zAE 120.41 ETE 172.99 ZAC 92.68 ETC 238.01 CLP 86.32

PLAN(TOCENTRIC CONIC

CS 17.572 VHL 4.192 DLA 15.36 RAL 163.04 RAO 8587.7 VEL 11.788 PTH 2.08 VHP 2.948 DpA 18.19 RAP 168.55 ECC 1.2892

LNCH AZlATH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 18 58 3 2682.49 -27.50 73.30 27.44 97.03 19 42 45 2082.5 -26.24 64.86

90.00 11 4 29 4329.46 4.21 179.21 21.52 61.97 12 16 39 3729.5 .42 172.57

100.00 20 27 47 2393.09 -28.77 31.82 27.25 98.50 21 7 40 1793.1 -27.29 43.32

100.00 12 17 26 4094.09 5.33 161.29 20.91 60.54 13 23 40 3494.1 1.36 154.75

110.00 21 54 43 2121.06 -32.08 30.45 26.53 102.50 22 30 4 1321.1 -30.03 21.84

110.00 13 6 59 3938.88 8.20 147.75 19.14 36.70 14 12 38 3338.9 3.76 141.48

DIFFERENTIAL CORRECTIONS MID-COURSE £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( -.5524 "IRA 2.3035 TC3-3.6716 BAU .9196 9GT 4552.4 ST, R 1954.3 SG3 3324.1 ST 1240.9 SR 1088.3 SS 3622.5

ROE .7499 RRA -.8566 RC3 1.3371 FAU .55869 RRT -.9268 RflF -.9309 RTF .9876 CRT -.8398 CRS .9212 CST -.9847

FOE-7.6672 FRA22.5467 FC-27.5253 BSP 15866 SGB 4954.2 R23 .0393 R13 -.9914 LSA 3952.5 MSA 473.1 SSA 20.9

BOE .9314 BRA 2.4595 BC3 3.9144 FSP 12281 861 4907.0 SG2 681.7 THA 157.86 EL1 1584.3 EL2 462.7 ALF 139.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 9 1964 FLIGHT TIM( 336.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC OI STANCE 769.769 EARTH TO MARS

RL 149.41LAL -.OO LOL 15.74 VL 32.560 GAL -6.75 AZL 89.00 HCA 242.02 SMA 185.26 ECC .22527 INC .9986 Vl 29.922

RP 221.51 LAP -.88 LOP 257.75 VP 21.953 GAP -6.54 AZF 90.47 TAL 321.81 TAp 203.83 RCA 143.53 Apo 227.00 v2 24.820

RC 266.379 GL 7.70 GP 8.55 ZAL 142.29 ZAp 84.40 ETS 180.12 ZAE 118.25 ET( 173.57 ZAC 92.39 ETC 258.15 C_P 84.54
PLANETOCENTRIC CONIC

C3 17.708 VHL 4.208 OLA 15.43 RAL 163.31RAO 6567.7 VEL 11.794 PTH 2.09 VHp 2.963 OpA 16.43 RAp 167.67 ECC 1.2914

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 18 58 28 2686.87 -27.54 73.61 27.88 96.87 19 43 15 2086.9 -26.50 65.17

90.00 11 8 15 4326.64 4.18

100.00 20 28 15 2397.30 -28.81

100.00 12 19 8 4093.45 5.30

110.-00 21 55 19 2124.91 -32.14

110.00 13 8 34 3938.60 8.19

DIFFERENTIAL CORRECTIONS

TDE -.6294 TRA 2.5353 1C3-3.9160 BAU .9794

ROE .7529 RRA -.8386 RC3 1.3345 FAU .55438

FOE-7.6662 FRA22.3096 FC-27.1041BSP 17044

BOE .9813 BRA 2.6704 BC3 4.1372 FSP 12078

LAUINCH DATE OCT 9 1964

179.17 21.91 61.97 12 18 23 5728.6 .40 172.55

52.12 27.69 98.34 21 8 13 1797.3 -27.35 43.62

161.26 21.30 60.54 13 27 22 3493.5 1.34 154.71

30.73 26.98 102.33 22 30 44 1524.9 -30.10 22.11

147.74 19.52 56.70 _4 14 13 3338.6 3.75 141.46

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4941.7 8GR 1927.5 SG3 3480.0 ST 1377.8 SR 1085.5 SS 3609.8

RRT -.9262 RRF -.9488 RTF .9896 CRT -.8449 CRS .9202 CST -.9868

SGB 5304.3 R23 .0377 R13 -.9925 LSA 3984.7 HSA 478.7 SSA 20.3

$GI 5280.2 SG2 682.9 THA 159.78 EL1 1688.9 EL2 473.7 ALF 142.95

FLIGHT TIME 338.00 ARRIVAL DATE SEp 12 1965

HELIOCENTRIC CONIC DISTANCE 773.780 EARTH TO MARS

RL 149.41 LAL -.00 LOt. 15.74 VL 32.559 GAL -6.79 AZL 88.98 HCA 243.13 S;4A 185.25 ECC .22556 INC 1.0237 vl 29.822

RP 221.13 LAp -.91 LOP 256.86 VP 21.998 GAP -6.77 AZP 90.46 TAL 321.60 TAp 204.73 RCA 143.46 APO 227.03 v2 24.862

RC 267.844 GL 7.86 GP 8.43 ZAL 142.49 ZAP 82.46 ETS 180.42 ZAE 116.10 ETE 174.12 ZAC 92.11ETC 238.25 CLP 82.37
PLANETOCENTRIC CONIC

C3 17.857 VHL 4.226 DLA 15.49 RAL 163.39 RAO 8367.7 VEL 11.800 PTH 2.09 VHp 2.982 DpA 16.66 RAP 166.81ECC 1.2939

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 59 2 2690.98 -27.57 73.9t 28.34 96.73 19 43 53 2091.0 -26.35 65.46

90.00 11 7 56 4328.44 4.17

100.00 20 28 53 2401.28 -28.85

100.00 12 20 47 4093.39 3.30

110.00 21 56 2 2128.57 -32.19

110.00 13 10 7 3938.84 8.20

DIFFERENTIAL CORRECTIONS

TOE -.7068 TRA 2.7666 TC3-4.1525 BAU 1.0393

ROE .7550 RRA -.8203 RC3 1.3080 FAU .54812

FDE-7.6389 FRA22.0487 FC-26.5739 BSP 18233

BDE 1.0342 8RA 2.8856 BC3 4.3538 FSlP 11882

179.16 22.32 61.97 12 20 4 3728.4 .39 172.52

52.41 20.15 98.20 2t 8 54 1801.3 -27.41 43.90

161.25 21.70 60.54 13 29 0 3493.4 1.34 154.71

31.01 27.43 102.18 22 31 30 1528.6 -30.18 22,37

147.73 19.92 56.70 14 15 46 3338.8 3.76 141.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

S4;T 5327.9 SGR 1897.9 SG3 3427.8 ST 1514.3 SR 10111.1 SS 3591.4

RMT -.9250 RRF -.9460 RTF .9911 CRT -.8483 CRS v9187 CST -.9884

SSB 5655.0 R23 .0366 R13 -.9934 LSA 4015.6 NSA 484.2 SSA 19.7

SGI 5814.2 SG2 884.4 THA 161.46 EL1 1797.0 (L_ 482.4 ALF 146.02

LAUNCH DATE OCT 9 1964 FLIGHT TIME 340.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC OISTANCE 777.796 EARTH TO MARS

RL 149.41 LAL -.OO LOt. 15.74 VL 32.558 GAL -5.83 AZL 88.95 HCA 244.24 SMA 185.24 ECC .22591 INC 1.0483 V1 29.822

RP 220.75 LAp -.94 LOP 259.97 VP 22.044 GAp -6.99 AZP 90.46 TAL 321.38 TAp 205.62 RCA 143.39 Apo 227.06 V2 24,903

RC 269.292 GL 6o01GP 8.30 ZAL 142,70 ZAp 80,54 ET_ 180.72 ZAE 113,98 ETE 174,63 ZAC 91,82 ETC 258°37 (LP 80®44

PLAHETOCENTRIC CONIC

C3 18.020 VHL 4.245 DLA 15.54 RAL 163.88 RAO 6567.7 VEL 11.807 PTH 2.09 VHP 3.004 DpA 16.STRAp 165.97 ECC 1.2966

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG lHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 59 46 2694.82 -27.60 74.19 28.81 96.59 19 44 41 2094.8 -26.40 65.73

90.00 11 9 33 4328.83 4.19 179.18 22.75 61.97 12 21 41 3728.8 .40 172.54

100.00 20 29 38 2404.98 -28.88 52.68 28.63 98.06 21 9 43 1805.0 -27.47 44.16

100.00 12 22 21 4093.91 5.32 161.28 22.13 60.54 13 30 35 3493.9 1.36 154.74

110.00 21 58 52 2132.06 -32.24 31.26 27.94 102.04 22 32 24 1532.1 -30.25 22.62

110.00 13 11 37 3939.60 8.23 147.79 20.34 56.70 14 17 16 3339.6 3.79 141.52

DIFFERENTIAL CORRECTIONS

7DE -.7850 TRA 2.9985 TC3-4.3808 BAU 1.0994

ROE .7564 RRA -.6012 RC3 1.2789 FAU o84046

FOE-7.5921FRAZt.7535 FC-25.9654 8S4P 19460

BOE 1.0902 BRA 3.1037 BC3 4.5635 FSP 11874

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5709.8 S_ 1865.8 SG3 3368.1 ST 1650.2 SR 1075.6 SS 3568.0

RRT -.9232 RRF -.9432 RTF .9923 CRT -.8506 CRS .9171 CST -.9896

SGB 6006.7 R23 .0357 RI3 -.9941 LSA 4048.1 MSA 489.4 SSA 19.2

SG1 5967.4 SG2 666.1 THA 162.98 EL1 1908.1 EL2 489.1 ALF 148.71

LAUNCH DATE OCT 9 196A FLIGHT TIME 342.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CCNIC DISTANCE 781,617

RL 149.41 LAL -.00 LOt. 15.74 VL 32.558 GAL -6.88 AZL 88.93 HCA 245.35 844A 185.23 ECC .22630

RP 220.37 LAp -.97 LOP 261.08 VP 22.090 GAP -7.22 AZP 90.45 TAL 321.15 TAP 206.50 RCA 143.31

RC 270.721 64. 6.16 GP 8.17 ZAL 142.92 ZAP 78.64 ETS 161.00 ZAE 111.87 ETE 175.11 ZAC 91.55

PLANETOCENTRIC CONIC

C3 18.197 VHL 4.286 DLA 15.37 RAL 164.19 RAD G§8T.7 V(L 11.814 pTH Z.09 VHP

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 19 0 38 2698.40 -27.63 74.45 29.31 96.47

90.00 11 11 5 43Z9.83 4.22 179.23 23.20 61.97

100.00 20 30 33 2408.47 -28.92 52.94 29.12 97.93

100.00 12 23 52 4094.99 5.36 161.34 22.57 60.55

110.00 21 57 50 2135.36 -32.28 31.51 25.44 101.90

110.00 13 13 4 3940.8T 8.28 147.86 20.78 56.72

OIFFERENTIAL CORRECTIONS MID-CoUfl$1_ EXECUTION ACCuRACy

TDE -.8636 TRA 3.2312 TC3-4.5984 BAU 1.1381 SGT 6095.6 SGR 1831.7 663 3301.5

RDE .7575 RRA -.7817 RC3 1.2470 FAU,.53116 RRT -.9206 RRF -.9401RTF .9932

FOE-7.5308 FRAIl.4306 FC-25.2748 BSP 20878 SGB 6355.3 R23 .0352 R13 -.9947

BOE 1.1488 BRA 3.3244 BC3 4.7645 FSP 11457 SGI 6317.9 SG2 688.0 THA 164.32

EARTH TO MARS

INC 1.0727 vl 29.822

APO 227.15 V2 24.944

(TC 258.49 CLP 78.53

3.029 DPA 17.07 RAP 165.16 ECC 1.2995

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

19 45 37 2098.4 -26.44 65.98

12 23 IS 3729.8 .44 172.59

21 10 41 1808.5 -27.52 44.41

13 32 7 3495.D 1.39 154.80

22 33 25 1535.4 -30.31 22,85

14 18 45 3340.9 3.84 141.58

ORBIT DETERMINATION ACCURACY

ST 1785.0 SR 1069.2 SS 3541.0

CRT -.8519 CflS .9154 CST -.9906

LSA 4077.1MSA 494.5 SSA 18.8

EL1 2021.1 EL2 494.5 ALF 151.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT • 1964

HELIOCENTRIC CONIC

RL 149.41LAL -.00

RP 220.00 LAP -1.01

RC 272.134 GL 8.29

PLANETOC(NTRIC CONIC

C3 18.389 VHL 4.288

LNCH AZMTH LNCH TIME

90.00 19 I 40

90,00 11 12 33

100.00 20 31 35

100.00 12 25 19

110,00 21 58 55

110.00 13 14 29

FLIGHT TIME 344.00 ARRIVAL DATE SEP 18 1965

LOt. IS.74 VL 32.558 GAL

LOP 262.20 VF 22,136 GAp

GP 8.03 ZAL 143.16 ZAP

OISTANCE 785.843 EARTH TO MARS

-6.93 AZL 88.90 HCA 248.47 SMA 185.23 ECC .22673 INC 1.0968 vl 29.822

-7,44 ATP 90.44 TA L 320:9! TAp 207.38 RCA 143.23 APO 227.22 V2 24.986

76,78 ETS 181.27 ZAE 109.80 ETE 175.57 ZAC 91.27 ETC 258.60 CLP 76.6E

DLA 15,80 RAL 164,50 RAO 8567,7 VEL 11,822 PTH 2,09 VHp 3,058 OPA 17,25 RAp 164,39 ECC 1.3026

L-I TIME INJ LAT INJ LON9 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2701.71 -27.63 74.69 29.82 96.35 19 46 42 2101.7 -26.49 66.21

4331.44 4.27 179.32 23.66 61.98 12 24 44 3731.4 .49 172.68

2411.72 -28.95 53.17 29.63 97.81 21 11 47 1811.7 -27.58 44.64

4096.65 S.41 161.44 23.03 60.56 13 33 35 3496.7 1.45 154.89

2138.50 -32.33 31.75 28.96 101.76 22 34 33 1538.5 -30.37 23.08

3942.64 8.34 147.g§ 21.24 56.73 14 20 11 3342,6 3.91 141.67

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9431TRA 3.4633 TC3-4.6066 BAU 1.2188 SGT 6454.7 9GR 1796.2 $63 3229.1 ST 1918.4 SR 1062.2 $8 3510.9

ROE .7585 RRA -.7814 RC3 1.2139 FAU .52127 RRT -.9180 RRF -.9368 RTF .9_39 CRT -.8526 CRS .9136 CST -.9913

FOE-7.4592 FRA21.0733 FC-24.5402 BSP 21878 SG8 6699.9 R23 .0349 RI3 -.9952 LSA 4109.2 MSA 499.2 SSA 18.3

BOE 1.2103 BRA 3.5460 BC3 4.9575 FSP 11215 SG1 6664.3 862 690.0 THA 165.51 ELI 2135.4 EL2 498.6 ALP 153.15

LAUNCH OATE OCT 9 1964 FLIGHT TIME 346.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC C.cHIC OISTANCE 789.873 EARTH TO MARS

RL 149.41 LAL -.00 LOL 15.74 VL 32.558 GAL -6.99 AZL 88.88 HCA 247.59 SMA 185.23 ECC .22721 INC 1.1202 vl 29.822

RP 219.62 LAp -1.04 LOP 263.32 VP 22.182 GAP -7.66 AZP 90.43 TAL 320.65 TAp 208.24 RCA 143.14 Apo 227.31 V2 25,027

RC 273.529 GL 8.43 GP 7.89 ZAL 143.41 ZAP 74.95 ETS 181.53 ZAE 107.75 ETE 176.00 ZAC 91.00 ETC 258.71CLP 74.80

PLANI[TOCENTRIC CONIC

C3 18.597 VHL 4.312 OLA 15.61RAL 164.82 RAO 6§67.8 VEL 11.831PTH 2.10 VHP 3.089 OPA 17.41 RAp 163.64 ECC 1.3061

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT INJ I.C_iG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 19 2 50 2704.76 -27.68 74.91 30.34 96.24 19 47 55 2104.8 -26.52 66.43

90.00 11 13 57 4333.64 4.34 179.45 24.15 61.99 12 26 10 3733.6 .58 172.81

100.00 20 32 46 2414.75 -28.97 53.39 30.16 97.69 21 13 1 1814.7 -27.6! 44.86

100.00 12 28 42 4098.88 5.49 161.$6 23.52 60.57 13 35 1 3498.9 1.52 155.01

110.00 22 0 7 2141.46 -32.37 31.97 29.49 101.64 22 35 48 1541.5 -30.43 23.29

110.00 13 15 51 3944.93 8.43 148.08 21.71 56.75 14 21 36 3344.9 3.99 141.79

DIFFERENTIAL CCRRECTIONS MID-COURSE (X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.0233 TRA 3.6958 TC3-5.0028 BAU 1.2779 SGT 6816.1 SGR 1759.5 383 3151.5 ST 2050.5 SR 1054.7 SS 3478.1

ROE .7592 RRA -.7408 RC3 1.1790 FAU .51014 RRT -.9146 RRF -.9331RTF .9944 CRT -.8528 CRS .9118 CST -.9920

FOE-7.3770 FR420.6928 FC-23.7488 BSP 23072 8648 7039.5 R23 .0346 RI3 -.9955 LSA 4142.4 MSA 503.7 SSA 17.8

808 1.2742 9RA 3.7693 BC3 5.1399 FSP 10963 SGI 7005.4 SG2 692.1 THA 166.58 ELI 2250.6 EL2 501.9 ALF 154.99

LAUNCH DATE OCT 9 1964 FLIGHT TIME 348,00 ARRIVAL DATE SEP Z2 1965

HELIOCENTRIC CONIC

RL 149,41 LAL -.OD

RP 219,25 LAP -1.07

RC 274.906 GL 8.55

PLANE TOCENTRIC CONIC

C3 18.819 VHL 4,338

LNCH AZMTH LNCH TIME

SO.O0 19 4 10

90,00 11 15 16

100.00 20 34 6

100.00 12 28 1

110.00 22 1 26

110,00 13 17 10

LOL 15.74 VL 32.558 GAL

LOP 264.45 VP 22.229 GAP

GP 7.76 ZAL 143.87 ZAP

DISTANCE 793.909 EARTH TO MARS

-7,04 AZL 88,86 HCA 248,72 SNA 185,23 ECC .22774 INC 1,1436 Vt 29.822

-7,87 AZP 90,42 TAL 320.38 TAp 209,10 RCA 143.05 Apo 227.41 V2 25.067

73,16 ETS 181,76 ZAE 105,73 ETE 176,40 ZAC 90.74 ETC 258.81CLP 73.00

OLA 15,61RAL 165,15 RAO 6567,8 VEL 11,841PTH 2,10 VHp 3,125 DpA 17,55 RAP 162.93 ECC 1.3097

L-[ TIME [NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2707.57 -27.70 75.11 30.89 96.14 19 49 17 2107.6 -26.56 66.63

4336.43 4.43 179.60 24.65 62.00 12 27 33 3736.4 .65 172.96

2417,35 -29,00 55,60 30.71 97.59 21 14 23 1817,5 -27.65 45.06

4101.66 5.58 161,71 24,01 60,59 13 36 25 3501,7 1.62 155.17

2144.26 -32.41 32.18 30.04 101.52 22 37 10 1544.3 -30.48 23.49

3947.73 8.53 148.25 22.20 56.77 14 22 58 3547.7 4.10 141.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-1.1039 TRA 3.9282 TC3-5.1870 BAu 1.3364 SGT 7169.1 SGR 1721.6 SG3 3069.2 ST 2180.7 SR 1046.6 SS 3442.0

RDE .7597 RRA -.7198 RC3 1.1431FAU .49816 RRT -.9108 RRF -.9292 RTF .9949 CRT -.8524 CRS .9099 CST -.9925

FDE-7.2838 FRA20.2877 FC-22.9163 8SP 24248 SGB 7373.0 R23 .0349 R13 -.9959 LSA 4176.1 MSA 507.9 SSA 17.4

BOE 1.3401 BRA 3.9936 8C3 5.3114 FgP 10698 SGt 7340.3 SG2 694.2 THA 167.55 EL1 2365.7 EL2 504.5 ALF 156.62

LAUNCH DATE OCT 9 1964 FLIGHT TIME 350,00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC DISTANCE 797.948 EARTH TO MARS

RL 149.41 LAL -.00 L04_ 15.74 VL 32.558 GAL -7.10 AZL 88.83 HCA 249.85 SMA 185.24 ECC .22832 INC 1.1665 vl 29.822

RP 218.89 LAP -1.10 LOP 265.58 VP 22.275 GAP -8.09 AZP 90.40 TAL 320.10 TAp 209.94 RCA 142.94 Apo 227.53 V2 25.108

RC 276.266 GL 8.67 GP 7.62 ZAL 143.95 ZAP 71.40 ETS 182.01 ZAE 103.74 ETE 176.78 ZAC 90.49 ETC 258.91CLP 71.23

PLANETOCENTRIC CONIC

C3 19.059 VHL 4.366 OLA 15.60 RAL 165.50 RAO 6567.8 VEL 11.851 PTH 2.10 VHp 3.165 OpA 17.67 RAp 162.26 ECC 1.3137

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 5 38 2710,12 -27,72 75,29 31,45 96,05 19 50 48 2110.1 -26.59 66.81

90.00 11 16 31 4339.83 4.$4 179.79 25.17 62.02 12 28 51 3739.8 .76 173.15

100,00 20 35 33 2420,13 -29,02 53.79 31,28 97,49 21 15 54 1820,1 -27.68 45.24

100,00 12 29 17 4105,05 5,69 161,90 24,53 60,61 13 37 42 3505.1 1.73 155.35

110.00 22 2 53 2146.90 -32.44 32.37 30.61 101.41 22 38 40 1546.9 -30.53 23.68

110.00 15 18 27 3951.04 8.66 148.40 22.72 56.80 14 24 18 3351.0 4.23 142.12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1816 TRA 4.1651 TC3-5.35|4 BAU 1.3922 SGT 7513.1 SGR 1682.3 SG3 2982.2 ST 2307.3 SR 1036.8 SS 3398.0

ROE .7390 RRA -.6997 RC3 1.1038 FAU .48418 RRT -.9066 RRF -.9248 RTF .9953 CRT -.8511CRS .9073 CST -.9929

FOE-7.1548 FRAt9.8891 FC-21.9936 BSP 25510 866 7699.1 R23 .0348 R13 -.9961 LSA 4205.0 MSA 912.0 SSA 17.1

BDE 1.4044 BRA 4.2234 BC3 5.4641FSP 10478 SG1 7667.6 SG2 695.S THA 168.43 ELI 2478.2 EL2 S06.8 ALF 158.11
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 9 1964

HELIOCENTRIC C(:_lIC

RL 149.41 LAL -.00

RP 218.52 LAP -1.12

RC 277.609 GL 8.78

PLANETOCEMTRIC CONIC

C3 19.314 VHL 4.395

LNCH AZMTH LNCH TIME

90.00 19 7 13

90.00 11 17 42

100.00 20 37 9

100.00 12 30 29

110.00 22 4 28

110.00 13 19 41

FLIGHT TIME 352,00 ARRIVAL DATE SEp 26 1965

DISTANCE 801,993 EARTH TO MARS

LOL 15.74 VL 32,559 GAL -7,17 AZL 88,81HCA 250,98 SMA 185.25 ECC .22894 INC 1.1893 vl 29.822

LOP 266.71 VP 22.322 GAp -8.30 AZP 90.39 TAL 319.80 TAp 210.78 RCA 142.84 Apo 227.66 V2 25.148

GP 7,47 ZAL 144,24 ZAp 69,68 ETS 182,24 ZAE 101.79 ETE 177.14 ZAC 90.24 ETC 259,01CLP 69.49

DIFFERENTIAL CORRECTIONS

TOE-1,2684 TRA 4.3913 TC3-5.5200 BAU 1,4519

ROE .7608 RRA -.6770 RC3 1.0700 FAU .47235

F08-7.0822 FRA19.41§9

BOE 1.4791BRA 4.4432

DLA 15,57 RAL 165,84 RAD 6567,8 VEL 11,862 PTH 2.10 VHP 3,204 DpA 17,77 RAp 161,63 ECC 1.3179

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2712.44 -27.73 75.46 32.03 95.97 19 52 27 2112.4 -26.62 66.97

4343.81 4.66 180,02 25,70 62.04 12 30 6 3743.8 .89 173._7

2422.51 -29.04 53.98 31.88 97.40 21 17 31 1822.3 -27.71 45.41

4108.97 5.82 162,12 25,06 60,63 13 38 58 3509.0 1.87 155.57

2149.40 -32.48 32.56 31.20 101.30 22 40 15 1549.4 -30.58 23.86

3954.84 8.80 148.61 23.24 56.83 14 23 36 3354.8 4.37 142.31

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 7848.4 SGR 1645.7 SGS 2894.6 ST 2436.1 SR 1029.8 SS 3364.8

RRT -.9019 RRF -.9204 RTF .9956 CRT -.8509 CRS .9062 CST -.9932

FC-21.1813 89P 26521 SGB 8019.0 R23 .0355 R13 -.9963 LSA 4248.7 MSA 515.3 SSA 16.6

BC3 5.6227 FSP 10120 861 7988.6 $G2 698.3 THA 169.21 EL1 2595.6 EL2 507.7 ALF 159.39

LAUNCH DATE (XT 9 1964 FLIGHT TIME 354,00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC DISTANCE 806.041

RL 149.41 LAL -.00 LOL 15.74 VL 32.560 GAL -7.24 AZL 88.79 HCA 232.12 S44A

RP 218.16 LAP -1.15 LOP 267.85 VP 22.368 GAP -8.51 AZP 90.37 TAL 319.49 TAp

EARTH TO MARS

185.26 ECC .22962 INC 1,2119 Vl 29.822

211,60 RCA 142,72 APO 227.80 V2 25.188

RC 278._33 GL 8.88 GP 7.33 ZAL 144.54 ZAp 67.99 ET$ 182.45 ZkE 99.87 ETE 177.47 ZAC 90.01ETC 259.09 CLP 67.80

PLANETOCENTRIC CONIC

C3 19.387 VHL 4.426 OLA 15.34 RAL 166.20 RAD 8567.8 VEL 11.873 PTH 2.11VHP 3.249 DpA 17.86 RAp 161.04 ECC 1.3224

LNCH AZMTH LNCM TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 9 0 2714.52 -27.75 7_.61 32.63 95.90 19 34 14 2114.5 -26.64 67.1Z

90.00 11 18 49 4348.38 4.81 180.27 26.26 62.06 12 31 17 3748.4 1.04 173.63

100.00 20 38 52 2424.67 -29.06 54.12 32,46 97.32 21 19 17 1824.7 -27.74 45.56

100,00 12 31 37 4113,43 5,97 162,37 25,62 60,66 13 40 11 3513.5 2.02 155.81

110,00 22 6 6 2151,73 -32,51 32,74 31,81 101,20 22 41 58 1551,7 -30.62 24,03

110.00 13 20 53 3959.16 8.96 148.84 23.79 56.87 14 26 52 3359.2 4.54 142.54

DIFFERENTIAL CORRECTIONS MIDoCOUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TDE-1.S317 TRA 4.6231 TC3-5.6689 BAU 1.5082 $GT 8173.5 SGR 1607.5 SG3 2803.4 ST 2560.8 SR 1021.1 S$ 3323.4

ROE .7616 RflA -.6557 RCS 1.0328 FAU .45891 RRT -.8989 RRF -.9156 RTF .9958 CRT -.8498 CRS .9044 CST -.9934

FOE-6.9722 FRA18.9590 FC-20.2831BSP 2782| SG8 8330.1 R23 .0380 R13 -.9965 LSA 4286.7 MSA 518.6 SSA 16.3

BOE 1.5515 BRA 4.6698 BC3 5.7594 FSP 9819 SG1 8300.9 SG2 700.2 THA 169.92 ELI 2709.6 EL2 508.8 ALF 160.57

L&UMCH DATE OCT 9 1964 FLIGHT TIME 356,00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC

RL 149.41 LAL -.DO

RP 217.80 LAp -1.18

RC 280.240 GL 8:_6

PLANETOCENTRIC CONIC

C3 19.879 VHL 4.459

LNCH AZMTM LNCH TIME

90.00 19 10 53

90.00 11 19 51

100,00 20 40 44

lOO.O0 12 32 42

110,00 22 7 33

110.00 13 22 2

DISTANCE 810.093 EARTH TO MARS

LOt. 15.74 VL 32,561 GAL -7,31 A ZL 88.77 HCA 253,26 SMA 185.28 ECC .23034 INC 1.2342 vl 29.822

LOP 268.99 VP 22,414 GAP -8,72 AZP 90,36 TAL 319.16 TAp 212,42 RCA 142.60 kPO 227.96 vZ 25.228

GP 7.19 ZAL 149:85 Zkp 66,35 ETS 182.66 7AE 97:99 ETE 177:7_ ZA( 89.78 ETC 259,i8 CLp _6.15

DLA 15.49 RAL 166,57 RAD 6567,8 VEL 11.885 PTH 2.11VHp 3,296 DpA 17.92 RAp 160.50 ECC 1.3272

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TEN( PO CST TIM INJ 2 LAT INJ 2 LONG

2716.37 -27.76 75.73 33.25 95.83 19 56 10 2116.4 -26.66 67.25

4353.53 4.97 180.58 26.83 62.09 12 32 25 3753.5 1.20 173.92

2426.64 -29.08 54.26 33.08 97.25 21 21 10 1826.6 -27.77 45.70

4118,30 6,14 162,65 26.19 60,69 13 41 21 3518.5 2,19 156.09

2153.93 -32.54 32.90 32.43 101.11 22 43 47 1553,9 -30.66 24.19

3963.97 9.14 149.10 24.36 56.92 14 28 6 3364.0 4.72 142.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT.DETERMINATION ACCURACY

70E-1.4339 TRA 4.8348 TC3-3.7992 8AU 1.3637 SGT 8488.8 SGR 1369.7 SG3 2710.6 ST 2683.5 SR 1012.2 SS 3280.0

ROE .7822 RRA -.6348 RC3 .9957 FAU .4448§ RRT -.8914 RRF -.9105 RTF .9960 CRT -.8485 CRS .9026 CST -,9936

F08-6.8361 FRA18.4928 FC-19.3737 9SP 28699 SG8 9632.7 R23 .0368 R13 -.9966 LSA 4325.7 MSA 521.6 6SA 15.9

BOE 1.6257 ERA 4.8961 8C3 5.8841FSP 9513 SG1 9604.1SG2 701.9 THA 170.58 EL1 2822.5 EL2 309.4 ALF 161.63

LAUNCH DATE OCT 9 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC COMIC DISTANCE 814.148 EARTH TO MARS

RL 149.41 LAL -.OO LOt. 15.74 VL 32.562 GAL -7.39 AZL 88.74 I_A 234.40 SNA 185.30 ECC .23112 INC 1.2364 Vl 29.822

RP 217.44 LAp -1.21 LOP 270.14 VP 22.461 GAP -8.92 A ZP 90.34 TAL 518.82 TAp 213.22 RCA 142.47 Apo 228.13 V2 23.268

RC 281.329 GL 9.07 GP 7.03 ZAL 145.18 ZAP 64.75 ETS 162.85 Z_[ 96.15 ETE 178.09 ZAC 89.56 ETC 239.25 CLP 64.54

PLANETOCENTRIC CONIC

C3 20.189 VHL 4.493 DLA 13.44 RAL 168.93 RAD 6567.S VEL I1.898 PTH 2.11VHp 5.347 DpA 17.97 RAp 160.00 ECC 1.3323

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 12 55 2718.01 -27.77 75.86 33.88 95.77 19 38 13 2118.0 -26.68 67.37

90.00 11 20 50 4359.26 3.16 I80.89 27.42 62.12 12 33 29 3739.3 1.39 174.24

100.00 20 42 48 2428.42 -29.09 54.59 33.71 97.18 21 23 11 1828.4 -27.80 45.83

100.00 12 33 43 4124.09 6.53 162.98 26.78 60,72 13 42 27 3524.1 2.38 156.40

110.00 22 9 47 2155.99 -32.36 53.06 33.07 101.02 22 45 43 1556.0 -30.70 2A.33

110.00 15 25 8 3969.28 9.35 149.38 24.94 56.97 14 29 18 3369.3 4.92 143.07

OIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5212 TRA 3.0871 TC3-3.9193 8AU 1.6185 SGT 8794.7 $GR 1552.4 SG3 2616.8 ST 2804.3 SR 1003.3 SS 3235.5

ROE .7850 RRA -.6158 RC5 .9588 FAU .43052 RRT -.8858 RRF -.9051RTF .9961 CRT -.8470 CRS .9009 CST -.9938

FDE-8.7371 FRA18.0198 FC-18.4617 BSP 29752 SGIB 8927.2 R25 .0372 R13 -.9967 LSA 4366.3 MSA 524.3 SSA 15.6

BOE 1.7018 BRA 3.1240 BC3 5.9965 FSP 9204 SG1 8899.4 8G2 703.5 THA 171.17 EL1 2934.5 EL2 509.6 ALF 162.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE OCT 9 1984 FLIGHT TIM( 360.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 818.208 EARTH TO MAR S

RL 149.41 LAL -.DO LOt. 15.74 VL 32.563 GAL -7.47 AZL 88.72 HCA 255.55 SMA 185.32 ECC .23194 INC 1.2784 vl 29.822

RP 217.09 LAP -1.24 LOP 271.26 VP 22.507 GAP -g.13 AZF 90.32 TAL 318.46 TAp 214.02 RCA 142.34 Apo 228.31 V2 28.307

RC 282.801 GL 9.15 GP 6.92 ZAL 145.52 ZkP 63.19 (T$ 183.03 ZAE 94.35 ETE 178.37 ZAC 89.35 ETC 259.32 CLP 62.98

PLAMETOCENTRIC C0¢¢IC

C3 20.518 YHL 4.530 DLA 15,37 RAL 187.33 RAD 6567.8 V(L 11.912 PTH 2.12 VHP 3.400 OpA 18.01 RAp 159.54 ECC 1.3377

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 15 $ 2719.43 -27.78 75.97 34.53 95.72 20 0 24 2119.4 -26.70 67.47

90.00 11 21 44 4365.57 5.36 181.24 28.03 62.15 12 34 30 3765.6 1.59 174.59

100.00 20 44 50 2430.01 -29.11 54.51 34.36 97.12 21 25 20 1830.0 -27.82 45.94

100.00 12 34 41 4130.23 6.53 163,30 27.39 60.77 13 43 31 3530.2 2.59 156.73

110.00 22 11 47 2157.92 -32.59 33.20 33.72 100.94 22 47 45 1557.9 -30.74 24.47

110.00 13 24 13 3975.08 9.55 149.69 25.55 57.02 14 30 28 3375.1 5.14 143.38

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

706-1.6080 TRA 3.3188 TC3-6,0266 BAU 1.6724 SGT 9089.9 $GR 1495.9 SG3 2522.4 ST 2923.2 SR 994.4 SS 3189.7

ROE .7839 RRA -.5932 RC3 .9224 FAU .41609 RRT -.8794 RRF -.8995 RTF .9963 CRT -.8456 CRS .8992 CST -.9939

FOE-6.6152 FRA17.5388 FC-17.5563 8SP 30771 SG8 9212.2 R23 ' .0379 R13 -.9967 LSA 4408.0 MSA 526.5 SSA 15.3

BOE 1.?802 BRA 5.3518 BC3 6.0968 FSP 8889 $61 9185.Z $GZ 704.8 THA 171.72 EL1 3045.4 EL2 509.5 ALF 163.48

LAUNCJ4 DATE OCT 9 1964 FLIGHT TIM( 362.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 822.267 EARTH TO MARS

RL 149.41 LAb -.00 LCX. 15.74 VL 32.565 GAL -7.55 AZL 88.70 HCA 256.70 S_AA 185.35 ECC .23282 INC 1.3001 V1 29.822

RP 216.74 LAP -1.27 LOP 272.44 VP 22.553 GAP -9.33 AZP 90.30 TAL 318.10 TAp 214.80 RCA 142.20 APO 228.50 V2 25.346

RC 284.057 GL 9.23 GP 6.78 ZAL 145.87 ZAP 61.67 ET8 183.20 2AE 92.58 [T[ 178.63 ZAC 89.15 ETC 259.38 CLp 61.45

PLANETOCENTRIC CONIC

C3 20.668 VHL 4.588 DLA 15.29 RAL 167.73 RAO 6587.8 VEL 11.927 PTH 2.12 VHP 3.458 DPA 18.02 RAp 159.13 ECC 1.3434

LNCH AZI4TN LNCM T|M( L-| TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZIATH |NJ TIME PC, CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 17 23 2720.66 -27.79 76.06 35.20 95.68 20 2 43 2120.7 -26.71 67.55

90.00 11 22 35 4372.45 5.58 181.63 28.66 62.19 12 35 27 3772.5 1.81 174.97

100.00 20 47 4 2431.42 -29.12 54.61 35.04 97.07 21 27 35 1831.4 -27.84 46.94

100.00 12 35 33 4138.92 6.75 163.67 28.01 60.61 13 44 32 3536.9 2.81 157.10

110.00 22 13 54 2159.73 -32.61 33.34 34.39 100.86 22 49 54 1559.7 -30.77 24.60

110.00 13 25 14 3981.38 9.78 150.03 28.17 57.08 14 31 35 3381.4 5.38 143.71

DIFFERENTIAL C_R(CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.8958 TRA 3.5316 TC3-6.1203 8AU 1.7253 _T 9375.4 8GIt 1480.2 963 2428.0 ST 3040.0 SR 985.5 SS 3142.7

RD( .7850 flRA -.5731 RC3 .8865 FAU .40146 RRT -.8729 RRF -.8935 RTF .9963 CRT -.6441 CRS .8976 CST -.9940

FOE-6.4908 FRA17.0568 FC-16.6549 BSP 31760 SG8 9488.4 R23 .0387 R13 -.9968 LSA 4450.9 NSA 528.5 SSA 15.1

BOE 1.6604 BRA 5.3811 803 6.1842 FSP 8575 SGS 9482.1 _2 706.0 THA 172.21 EL1 3154.9 EL2 509.1 ALF 164.27

LAUNCH OAT( OCT 9 1964 FL|GHT TIME 384.00 ARRIVAL DATE OCT 8 1968

HELIOCENTRIC CONIC 01STANCE 826.330

RL 149.41 L&L -.00 LOL 15,74 VL 3_.567 GAL -7.84 AZL 88.66 HCA 257.86 SMA

RF ZIS.$R LAp -1.29 LOP 2?3.59 Vp 22.599 &Ap -g.53 AZF 90.28 TAL 317.7: TAp

RC 285.296 GL 9.3_ GP 6.64 ZAL 146.23 ZAP 60.20 ET$ 163,36 7AE 90,86 ETE

PLANETOCENTRIC CONIC

C3 21.240 VHL 4.609 OLA 15.20 RAL 188.13 RAO 658T.9 VEL 11.942 PTH 2.13 VHp

LNCH AZMTH LNCH TIME L-Z TIME |NJ LAT

90.00 19 19 48 2721.69 -27.80

90.00 11 23 22 4379.89 5.81

100.00 20 48 25 2432.67 -29.13

100.00 12 38 26 4144.14 6.99

110.00 22 18 7 2161.42 -32.63

110.00 13 26 13 3988.17 10.03

DIFFERENTIAL CCRflECTIONS

70(-1.7843 TRA 5.7853 103-6.2007 8AU 1.7773

ROE .7662 RRA -.5538 RC3 .6513 FAU .38678

F0(-6.6624 FRA16.3748 FC-15.7850 BSP 32729

BD( 1.9421 BRA 5.8117 803 6.2569 FSP 8263

EARTH TO MARS

185.38 ECC .23376 INC 1.3218 vl 29.822

215._7 RCA _42.04 ApO _Z_.?! ¥_ ?_._85

178.88 ZAC 88.96 ETC 259.43 CLP 59.97

3.515 DPA 18.02 RAP 158.76 ECC 1.3496

|NJ LO_IG [NJ RT A$C INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT INJ Z LONG

76.13 35.89 95.84 20 5 10 2121.7 -26.72 67.63

182.05 29.30 62.24 12 36 22 3779.9 2.05 175.39

54.70 35.72 97.02 21 29 56 1832.7 -27.85 46.13

164.07 28.66 60.86 13 45 30 3544.1 3.06 157.50

33.46 35.08 100.79 22 52 8 1561.4 -30.80 24.72

150.40 28.81 57.15 14 32 41 3388.2 5.64 144.07

M|O-COURSE EXECUT|ON ACCURACY ORBIT DETERM|NATION ACCURACY

SGT 9650.8 8r_R 1425.4 SG3 2333.9 ST 3154.5 SR 976.6 SS 3094.4

RRT -.8660 RRF -.8873 RTF .9964 CRT -.8426 CRS .8961CST -.9941

SG8 9755.5 RZ3 .0395 Rt3 -.9968 LSA 4494.3 MSA 530.1SSA 14.8

SG1 9729.8 8¢,2 706.9 THA 172.67 ELI 3262.8 EL2 508.5 ALF 165.01

LAUNCH DATE OCT 9 1964 FL|GHT TIME 366.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC COI|C O|STANCE 830.396

RL 149.41 LAL -.00 LOt. 13.74 VL 32.569 GAL -7.75 AZI. 86.66 HCA 259.02 SMA

RP 216.03 LAP -1.32 LOP 274.75 VII 22.644 LAP -9.75 AZP 90.28 TAL 317.31 TAP

RC 286. 520 GL 9.38 Gl= 6.51 ZAL 146.61 ZAP 56.76 ET8 163.52 ZAE 89.17 ETE

PLAN[7OCENTR|C CON|C

C3 21.634 VHL 4.651 OLA lS.10 RAL 168.54 RAO 8567.9 V(L 11.959 PTH 2,13 VHp 3.577 OpA

LNCH AZNTH LNCH T|NE L-| T|NE |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH ZNJ TZME

90.00 19 22 21 2722.54 -27.80 76.19 36.60 95.61 20 7 44

90.00 11 24 5 4387.90 6.07 182.50 29.96 62.29 12 37 IZ

100.00 20 51 54 2433.77 -29.14 54,78 36.43 96.98 21 32 28

100.00 12 37 13 4151.91 7.25 164.51 29.32 60.92 13 46 25

110.00 22 16 26 2163.00 -32.85 33.56 35.79 100.72 22 54 29

110.00 13 27 10 3995.44 10.30 150.79 27.47 57.22 14 33 45

DIFFER(NT|AL CORR(CT|ON8 N|D-COURSE EXI[CUT|ON ACCURACY

TDE-1.8747 TRA 0.0208 TC3-6.2678 8AU 1.1281 _T 9911.8 st, At 1391.7 SG3 2240.6

ROE .7876 RRA -.5347 RC3 .8168 FAU .37205 RRT -.8589 RRF -.8809 RTF .9964

F0(-6.2320 FRA16.0960 FC-14.8887 B8P 33679 S6810013.8 R23 .0404 fl13 -.9968

BO( 2.0257 8RA 6.0444 8C3 6.3208 FSP 7958 SG1 9988.8 SGR 707.5 THA 173.09

EARTH TO MARS

185.41 ECC .23475 INC 1.3434 vl 29.822

216.33 RCA 141.89 AI_ 226.93 V2 25.423

179.12 2AC 88.78 ETC 259.48 CLp 58.53

18.00 RAp 158.43 ECC 1.3560

PO CST TIM INJ 2 LAT 1NJ 2 LONG

2122.5 -26.73 67.69

3787.9 2.31 175.83

1833.8 -27.87 46.21

3551.9 3.32 157.93

1363.0 -30.83 24.84

3395.4 5.91 144.45

OR8|T DETERMINATION ACCURACY

ST 3267.2 SR 967.8 SS 3045.0

CRT -.8411CRS .8946 CST -.9941

LSA 4536.8 MSA 531.4 SSA 14.6

EL1 3369.5 EL2 507.6 ALF 165.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 9 1964 FLIGHT TIME 368.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC DISTANCE 834.483 EARTH TO MARS

RL 149.41 LAL -.OO LOt. 15.74 VL 32,571 GAL -7.83 A ZL 88.64 HCA 260.18 8MA 185.44 ECC .23579 INC 1.3648 vl 29.822

RP 215.71 LAp -1.34 LOP 275.92 VP 22.690 GAp -9.93 AZP 90.23 TAL 316.90 TAp 217.08 RCA 141.72 APO 229.17 v2 25.461

RC 287.729 GL 9.42 GP 6.38 ZAL 148.99 2Ap 57.37 ETS 183.66 ZAE 87.52 ETE 179.34 ZAC 88.61ETC 259.52 CLp 57.14

PLANETOCENTRIC CONIC

C3 22.051VHL 4.696 DLA 14.99 RAL 168.95 RAD 6587.9 VEL 11.976 PTH 2.13 VHp 3.642 DpA 17.97 RAp 158.16 ECC 1.]629

LNCH AZMTH LNCH TIME L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM [NJ 2 LAT INJ Z LONG

90,00 19 25 1 2723.23 -27.81 78.24 37.32 95.58 20 10 25 2123.2 -26.74 67,74

90.00 11 24 44 4396.45 6.34 182.98 30.65 62.34 12 38 0 3796.4 2.58 176.31

100.00 20 54 29 2434.71 -29.15 54.85 37.15 96.95 21 35 4 1834.7 -27.88 46.28

100.00 12 37 57 4160.20 7.52 164.97 30.00 60.99 13 47 17 3560.2 3.60 158.38

110.00 22 20 51 2164.48 -32.67 33.69 36.51 100.66 22 SG 56 1564,5 -30.86 24.94

110.00 13 28 4 4003.19 10.59 151.21 28.15 57.31 14 34 48 3403.2 6.20 144.86

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

706-1.9666 TRA 6.2575 TC3-6.3221BAu 1.8780 S8710172.7 $GR 1359,$ SG3 2148.5 ST 5378.1SR 959.1 SS 2995.3

ROE .7693 RRA -.5163 RC3 .7833 FAU .35743 RRT -.9518 RRF -.8743 RTF .9964 CRT -.6396 CRS .8933 CST -.9941

FOE-6.1025 FRA15.6190 FC-14.0329 BSP 34592 $8010283.1RZ3 .0413 R13 -.9968 LSA 4584.8 MSA 532.4 SSA 14.4

BOE 2.1117 ORA 6.2787 BC3 6.3704 FSP 7680 S8110238.7 SG2 708.0 THA 173.48 ELI 3474.9 EL2 ]06.5 ALF 166.30

LAUNCH DATE OCT 9 1964 FLIGHT TIME 370.00

HELIOCENTRIC CCNIC

RL 149.41 LAL -.DO LOL 1].74 VL

RP 215.$8 LAp -1.37 LOP 277.08 VP

ARRIVAL DATE OCT 14 1965

DISTANCE 838.531 EARTH TO MARS

32.573 GAL -7.93 AZL 88.61 HCA 261.35 $444 185.48 ECC .23689 1NC 1.3862 vl 29.822

22.735 GAP -10.13 A ZP 90.21 TAL 316.47 TAp 217.82 RCA 141.54 APO 229.42 V2 2].498

RC 288.924 GL 9.47 GP

PLAN£TOCENTRIC CONIC

C3 22.498 VHL 4.748 DLA

LNCN AZI4TH LNCH TIME L-I TIME INJ LAT

90.00 19 27 49 2723,74 -27.81

90.00 11 25 19 4405.55 6.82

100.00 20 57 11 2435.51 -29,18

100,0D 12 38 $8 4189.01 7.82

110.00 22 28 22 2165.87 -32.89

110.00 13 28 57 4011.43 10.89

DIFFERENTIAL CORRECTIONS

70E-2.0591 TRA 6.4964 TCS-6.3635 BAU 1.9Z68

ROE .7711RRA -.4987 RC3 .7508 FAU .34289

FOE-5.9687 FRA1].1478 FC-13.t978 BSP 35508

BOE 2.1988 8RA 6.5155 0C3 6.4077 FSP 7354

6.28 ZAL 147.39 ZAP 58.01 ETS 183.80 ZAE 85.91 ETE 179.54 ZAC 88.45 ETC 259.5] CLP ]5.78

14.87 RAL 169.38 RAD 6567.9 VEL 11.995 PTM 2.14 VHP 3.709 DpA 17.92 RAP 157,92 ECC 1.3702

|NJ LONG ZNJ RT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.28 38.06 95.57 20 13 13 2123.7 -26.7] 67.77

183.50 31.55 62.41 12 38 45 3805.5 2.88 176.82

54.91 57.89 98.91 21 57 47 1835.] -27.89 46.34

165.46 50.70 61.06 15 48 7 ]569.0 3.90 158.87

35.80 57,25 100.60 22 59 28 1565.9 -]0.86 2].04

151.65 28,85 57.40 14 35 48 5411.4 6.51 145.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10419.2 SGR 1527.9 883 2057.7 ST 3486.4 SR 950.4 S] 2945.9

RRT -.8459 RRF -,9674 RTF .9964 CRT -.8880 CRS .8919 CST -.9942

SG810§03,5 R25 .0422 R13 -.9967 LSA 4630.4 MSA 533.1 SSA 14.]

S8110479.6 SG2 708.2 THA 173.83 EL1 3578.1 EL2 505.3 ALF 166.87

LAUNCH DATE OCT 9 1964 FLIGHT TIME ]72.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC DISTANCE 642.600

RL 149.41 LAL -.00 LOL 15.74 VL 32.]75 GAL -8.03 AZL 88.$9 HCA 262.52 SMA

RP ZI§.OS LAP -1.40 LOP 278.25 VP 22.780 GAP -1D.33 AZP 90.18 TAL ]16.03 TAp

_ _v0.105 &L 9.52 GP 6.13 ZAL 147.79 ZAp $4.TU ETS 163.93 ZA E 84.34 [TE

PLANETOCENTR|C CONIC

C3 22.961VHL 4.792 OLA 14.74 RAL 169.81RAD 8567.9 VEL lZ.Ol4 PTH 2.14 VHp

LNCH AZMTH LHCH TIME L-I TIME INJ LAT

90.00 19 30 43 2724.11 -27.81

90.00 11 25 52 4415.19 6.93

100.00 21 0 O 2486.19 -29.16

100.00 12 39 16 4178.35 6.12

110.09 22 25 59 2167.17 -32.71

110.00 13 29 46 4020.13 11.21

DIFFERENTIAL CORRECTIONS

TDE-2.1842 TRA 6.7374 7C3-6.3937 8AU 1.9750

ROE .7733 RRA -.4818 RC3 .7190 FAU .32857

FDE-S.SS69 FRA14.6806 FC-12.3887 BSP 36372

BDE 2.2888 BRA 6.7846 8C3 6.4340 FSP 7088

EARTH TO MARS

185.52 ECC ,23806 INC 1.4075 vl 29.622

218.55 RCA 141.36 APO 229.69 V2 25.535

179.74 ZAC 88._U ETC 259.$7 CLP 54.46

LAUNCH DATE OCT 9 1964

3.779 DpA 17.86 RAp 157.73 ECC 1.3779

INJ LONG INJ RT ASC INJ AZMTH INJ T|M( PO CST TIM |NJ 2 LAT INJ Z LONG

78,31 38.81 95,55 20 18 7 2124.1 -26.78 67.80

184.04 32.07 62.48 12 39 27 3815.2 3.19 177.36

54.96 58.65 96.89 21 40 38 1836.2 -27.90 46.38

165.98 31.42 61.13 13 48 54 3578.3 4.21 159.38

33.90 58.01 100.54 23 2 6 1567.2 -30.91 25.14

152.13 29.56 57.49 14 36 47 3420.1 6.84 145.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTlO657.O SGR 1297.9 SG3 1968.6 ST ]593.6 SR 942.0 SS 2892.4

RRT -.8362 RRF -,8605 RTF ,9963 CRT -.8366 CRS .8908 CST -.9942

S8810785.7 R23 .0451 R13 -.9967 LSA 4677.9 MSA 533.4 SSA 14.1

S8110712.5 882 7D8.2 THA 174.16 EL1 3680.7 EL2 508.8 ALF 167.39

FLIGHT TIME 374.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC D|STANCE 846.670

RL 149.41 LAL -.00 LOL 15.74 VL 32.578 GAL -8,14 AZL 88.57 HCA 263.69 SMA

RP 214.72 LAP -1.42 LOP 279.43 VP 22.825 GAP -10.53 AZP 90.16 TAL 315.57 TAp

RC 291.272 GL 9.56 GP 8.00 ZAL 148.21 ZAP 53.42 (T$ 184.05 zAd[ 82.81 ETE

PLANETOCENTRIC CONIC

C3 23.456 VHL 4.848 OLA 14.60 RAL 170.25 RAO 6568.0 VEL 12.035 PTM 2.15 VHP

EARTH TO MARS

185.56 ECC .23928 INC 1.4288 vl 29.822

219.26 RCA 141.16 APO 229.97 V2 2].572

179.93 ZAC 88.16 ETC 259.59 CLP ]3.19

LNCH AZI4TH LHCH 1114( L-I TIME INJ LAT

90.00 19 33 44 2724.34 -27.81

90.00 11 26 20 4425.56 7.25

100.00 21 2 S] 2436.74 -29.16

100.00 12 $9 51 4188.19 8.45

110.00 22 28 41 2188.39 -32.72

110.00 13 30 34 4029,31 11.54

DIFFERENTIAL CORRECTIONS

TOE-2.2505 TflA 6.9807 TC3-6,4118 BAU 2.0222

ROE .7717 RRA -,4653 RC3 .6888 FAU .31447

FDE-S.7048 FR414.2201 FC-II.6OTO BSP 37257

8DE 2.3804 BRA 6.9962 _C3 6.4487 FSP 8770

3.851DPA 17.79 RAp 157.58 ECC 1.3860

INJ LONG INj RT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.32 39.59 95.54 20 19 9 2124.3 -26.75 67.82

164.62 52.81 62,55 12 40 6 _825.4 3.51 177.93

55.00 39.42 96.87 21 43 32 1836.7 -27.91 46.42

166.54 32.16 61.22 13 49 39 3588.2 4.54 159.93

33.99 58.79 100.49 23 4 49 1568.4 -30.93 25.23

152.63 50.30 57.60 14 37 43 3429.3 7.19 146.24

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10885.$ SGR 1289.2 883 1881.4 ST 3696.3 SR 933.7 S] 2840.3

RRT -.8282 RRF -.8534 RTF .9963 CRT -.8353 CRS .8897 CST -.9941

S8810959,0 R23 .0442 R13 -,9966 LSA 4725.6 MSA 533.5 SSA 14.0

88t10938.2 SG2 708.0 THA 174.46 ELI 3781.2 ELI 502.1ALF 167,88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT S |1lib4

HELIOCEMTRIC CONIC

RL 148.41LAL -.DO

RP 214.40 LAP -1,44

RC 892.485 GL S.59

PLANETOCENTRIC CONIC

C$ 23.979 VHL 4.$87

LNCH AZMTM LNCH TiM(

SO.O0 1R 36 58

SO.DO 11 El 45

100.00 21 5 56

100.00 12 40 EE

110.00 EZ 31 2S

110.00 15 31 20

FLIGHT TIME 378.00 ARRIVAL DATE OCT 20 1915

DISTANCE 850.739 EARTH TO MARS

LO_ 15,74 VL 32.580 GAL 0 |G AZL 88.55 HCA 284.87 SMA 185.6| ECC .E4OST INC 1.4500 vl 29.822

LOP 280.81 Vp 82.889 GAP -10.73 AZP 90.13 TAL 315.09 TAP 219.96 RCA 140.95 APO 2)O.Es v2 E5.SO8

6P 5,88 ZAL 148,84 ZAP 52,18 ST8 |84,18 zAE 41.3i ETE 180,10 ZkC 88,04 ETC E59,SO CLP 51,$5

DLA 14,45 RAL 170,69 RAO 6568,0 VEL 12,058 PTH 2,15 VNP 3,926 DPA 17,70 RAP 157,48 ECC 1,1946

L-I T|M[ INJ LAT |NJ LONG INJ RT A$C |NJ AZI4TH 1NJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2724,45 *27,81 7t.33 40,38 95,54 20 22 16 2124,4 -26,75 ST.S2

4435.08 7.58 125.23 33.57 82.84 12 40 42 3836.! 3.85 178.53

2,s71, -,.,, 5,.0s ,0.21 9,.8521,8ss 18s72 -2781
41R8.54 8.78 187.12 32.92 81.31 13 50 21 3598.5 4.89 1

218R.55 -32,74 34.06 39.58 100,44 23 T 38 1569.6 -30,95 25.31

4038.95 11.90 155,1S 31.08 57.71 t4 58 39 $458.8 7.55 146.75

DIFFERENTIAL C.CNRECTIC_IS

TOE-2.5489 TRA ?.8273 TC3-8.4188 RAU 2,0888

ROE .7784 RNA -,4501 RC$ .8583 FAU ,30084

FDE-$.ST22 FRAIS.TS74 FC-10.8540 08P 38082

BIDE t.4745 MA T.2413 8CS 8.4538 Flip _87

LAUNCH DATE OCT 1) 1964

HELIOCENTRIC C04IC

RL 149.41 LAL -.00

RP R14.08 LAP ol.47

RC 193.558 84. 8,82

pLANETOCENTR|C C._NIC

CS 84.533 VISL 4,915

LNCH AZNTH LNCH TIN(

RO,0O 19 40 8

LOt. 15.74 VL

MID-CoURSE EXECUTION ACCURACY

88711105,8 8GR 1241.8 SG3 1786.3

RRT -,4_02 RRF -.8483 RTF .8882

8881117S.1 R23 .Q4s2 R13 -,9885

S8111152.7 liD2 70T.S THA 174.74

FLIGHT TIN( 378.00

LOP 281.78 MP

ORBIT DETERMINATION ACCURACY

ST $801.6 Lq 925.5 SS 2787.4

CRT -,8340 CRS ,8888 CST -.9941

LSA 4774.3 MSA 535.2 SSA IS.9

ELI 3880.5 ELI 500.3 ALF 168.33

ARRIVAL DATE OCT 22 1965

DISTANCE 854,808 EARTH TO MARS

32.583 GAL -8.30 AZL 88.53 HCA 288.05 8HA 185.88 ECC .24192 INC 1.4712 Vl

22,813 sAP -10.93 AZP 90,10 TAL 314,80"TAp 220,85 RCA 140,74 APO 250,57 V2

r# 3,77 ZAL 149,08 ZAP S0,99 ET8 184,27 ZN[ 79,85 ETE 180,27 ZAC 87,92 ETC 259,$0 CLP

29.822

25.644

50.75

OLA 14,29 RAL 171,14 RAID O_HiS,O VEL 12,07R PTH 2,18 VHp 4,004 OPA 17,60 RAP 157,41 ECC 1.4017

L-; TIME 1NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2724.43 -ET.R1 78,33 41,19 RS.S4 20 25 50 2124.4 -28.75 67.82

R0.00 11 2T 8 4447.27 T.R5

tOO.DO 21 8 3 2437.54 -19.17

lOO,OO 12 40 51 42OR,St 9,14

110.00 22 34 2t I 2170.85 -32.75

RiO.DO 13 32 $ 404R,OS 12.28

DIFFERENTIAL C,GNRECTIGel8

TOE-£.4491 111A 7.4745 TC$-8.4tiS BAU t.1141

ROE .7M14 ImA -.4354 RC3 ,_310 FAD .2870Q

FDE-5.4404 IrRA15,3203 F¢-IO.IL_O BWe 38804

ROE 2.5707 DRA T,41H)O K3 9.4474 FDP 8810

185,84 $4,34 82,75 It 41 15 $847,3 4,22 179.11

S5,OG 41,02 98,84 24 49 41 1837,5 -27.92 46,48

187,73 33,70 81,42 13 51 1 5609,4 5.25 151.10

34.18 40_39 100.38 23 10 32 1570.6 -30.97 85.39

153,70 31.R$ 57,84 14 39 38 3449,1 7,93 147,29

NID-COURIME EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

88711_17,0 I_R 1815,7 SG3 1713,1 ST $802,8 SR 917.4 SS 2734.0

RRT -,8121RRF -.8391RTF .9981 CRT -.2528 CR8 .8880 CST -.9941

II_JS_MIE.2 R83 .04@3 R13 -.9t)$4 LSA 4823.2 MSA SSR.7 SSA 15.7

Kl||_4JO,I _ TOI.? THA ST4.R9 ELl 3977.9 EL2 408.S ALF 148.?4

LAUNCH OAT( OCT g 1814

HELIOCENTRIC CONIC

RL 149.41 LAL -,00

RP 213.77 LAP -1.49

294,$93 GL 9.$4

PLANETOCENTRIC CONIC

C3 15.118 VHL 5.01_

IJ_H AZI4TM LNCU TIME

$0.00 19 43 28

9O.O G 11 27 27

100.00 21 12 15

100.00 12 41 18

110.00 22 37 19

110.00 13 32 44

FLIGHT TIM( S|O.OO ARRIVAL DATE OCT 2_ 1965

DISTANCE 858.875 EARTH TO MAIS

LOL 15.74 YL $2.586 GAL -0.50 AZL 88.5| HCA 267.24 SMA 185,71 ECC ,24334 INC 1.4924 vl 29.822

LOP 882.97 VP 22.957 GAP -||.|2 AZP 90.07 TAL 314.09 TAp 221.33 RCA 140.52 APO E$O.SD VZ 25.679

GP 5.S5 ZAL 149.53 ZAP 49.82 ETS |S4.ST Z/dE 72.42 ST[ 180.42 ZAC 87.61ETC 259.60 CLP 49.59

DLA 14_12 RAL |7|,80 RAD 8580.0 V[L 12,|04 PTH 2.17 VHP 4,085 DPA 17,48 RAp 157,39 ECC 1.4134

L-I TIME INJ LAT INJ LONG lflJ RT A$C INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ E CONG

2724.31 -27,81 7S,32 42,01 95.55 20 28 50 2124.3 -2S.75 67.81

4459.00 8.30 186.53 35.14 62.85 12 41 46 3859.0 4.59 I79.81

2457.80 -28.17 55.00 4|.85 96.85 2| 52 54 |837.8 -27.92 46.50

4220,T4 9,51 168,37 34,49 61,53 |3 51 38 3820,7 5,63 161.73

2171,70 -32,76 34,24 41,21 100,$5 25 13 31 1571,7 -$0,99 25,47

4059,81 12,64 154,28 32,83 57,97 14 40 24 3459,6 8.32 147.85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.5515 TRA 7.7301 TC3-8.4025 OAU 2.1595 88T11520.9 SGR 1190.8 $83 1832.4 ST 4ODE.2 SR 909.S SS 2680.3

ROE .7647 RRA -.4216 RC3 .6059 FAU .ETSTR RRT -.8039 RRF -.8320 RTF .9890 CRT -.8317 CRS .8875 CST *.9940

FDE-5.309S FRA12.8833 FCS-R.4368 O_P 39884 SGIllS82.3 R23 .0474 R13 -.9963 LSA 4873.0 MSA 532.0 SSA |3.7

SOS 2.6692 BRA 7,7418 0C3 6,4309 FSP 5843 S8111580,8 $¢;2 703,8 114A |75,23 EL1 4074,2 EL2 496.1 ALF 169.13

LAUNCH DATE OCT S 1964 FLIGHT TIN[ 382.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC DISTANCE 882,941 EARTH TO MARS

RL 149,41LAL -,00 LOS. 15,74 VL 32,588 GAL -8,80 AZL 88,49 HCA 266,42 SI4A 185,78 ECC ,24482 INC 1,5136 Vl 29.822

MP 213.46 LAp -1.S! LOP 284.LS VP 23.000 GAP -11.32 AZP 90.04 TAL 313.57 TAP 222.00 RCA 140.28 APO 231,24 v2 25.714

RC 295.805 GL 9.66 GP 5.54 ZAL 149.98 zAP 48.70 ET8 184.48 ZN[ 77.02 (TE 180.57 ZAC 87.7| ETC 259.59 CLP 48.46

PLAN[TOCENTRIC C._NIC

C3 21.737 VHL 5.073 DLA 15.94 RAt. 172.07 RAD 8588,0 V[L 12.129 PTH _.17 VHP 4.168 DPA 17.36 RAP 157.40 (CC 1.4236

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ADO |NJ AZi4TH |NJ TIN( PO CST TIM INJ 2 LAT ]NJ 2 bOND

90,00 19 4S 51 2724,10 -27,81 78,30 42,88 95,55 20 32 16 2124.1 -26,75 67.89

90.00 11 Z? 43 4471,22 8,88 187,23 30,R8 U,94 12 42 14 3871.2 4,98 180._0

100.00 Zl IS 34 2437,_9 -Z1,17 SS,09 42,89 98,82 21 56 12 1838.0 -27.92 46,51

100,00 12 41 41 4252,57 8,88 18R,04 35,31 81,65 13 52 14 3632,6 s.O3 162.38

110.00 E£ 40 _ 2172.70 -32.77 34.31 42.08 100.31 23 18 34 1572.7 -31.01 25.54

110,00 15 53 24 407.0,82 15o04 154,89 33,45 58,12 14 41 14 3470,6 8,73 146,44

DIFFERENTIAL C.GNRECTIOH$ MIO-COUNSE [vlrCUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2,S571 TRA 7,9884 TC3-G,3809 BAU 2,2045 SGTllT_T,I 8DR 1187,5 SG3 1554,0 ST 4100,8 SR 90£,0 ss 2826.6

ROE .7885 RRA -.4RDS RC3 .$781FAU .28091 RRT -.TISIRRF -.8249 RTF .9959 CRT -.8309 CRS .8869 CST -.9939

FDE-5.1812 FRAIL4525 FCS-8.7T8S BW e 40413 88a11775.1 R23 .0482 113 -.9961 LSA 4924.2 NSA 530.8 SSA 15.6

BOE 2,7717 BRA 7.R888 8CS G,4070 FS4P 1878 S8111734,0 $82 704,e-THA |75,45 ELI 4189,7 EL2 498.7 ALF 169.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, |994)

LAUNCH DAVE OCT 9 1964 FLIGHT TIM( 384.00

HELIOCEHYRIC CONIC DISTANCE 8i7.OO5

RL 149.41LAL -.OD LO_ 15.74 VL 32.592 GAL -8.76 AZL 88.47 HCA 289.62 _48

RP 213.18 hAP -t.S_ LOP 285.35 VP 23.043 GAP -11.52 AZP 90.01TAL 313.03 TAp

RC 254.904 GL 9.6Z, Gp 5.44 ZAL 150.45 ZAP 47.80 ET$ |84,$5 ZAE 75.66 (TE

PL ARE _OCEHTR I C CON|C

C3 26.391 VHL S.157 DLA 13,76 RAL 172,54 RAG 6568,1 VEL I2,158 PTH 2,18 VNP

LNCH AZMTH Lkl_H YII4E L-I TIME INJ LAT INJ LONG |NJ RT kSC INJ AZNTH INJ TIME

90.00 lS 50 23 2725,61 -27,81 7G,28 43,72 95,56 ZO 35 47

90.00 11 27 57 4485,94 9,07 t87,98 36,78 83,08 12 42 41

100.00 21 18 58 2438,10 -29,17 55,10 43.55 96,82 21 59 56

100.00 12 42 2 4244,67 10,29 189,74 36,15 61,_8 13 52 47

110.00 22 45 29 2171.87 -82.79 54.39 42.92 IO0.ZG 23 19 43

110,00 lS 34 1 4082.08 lS.45 155.52 34.26 56.27 14 42 3

DIFFEREHTIAL CCRRECTI(_48 N|D--COUR_[ EXECUTION ACCURACY

TDE-2,7845 TRA 8.2480 TC3-6,5479 8AU 2,2482 SGT11905.] SM 1145.1 SG3 1477,9

ROE .7925 flRA -.3963 RC3 ,5582 FAU ,24827 RRT o,7879RflF -,8179 RTF ,9957

FOE-S.OSt7 FRA12.0307 FC3-8.144_ BSP 41171 _11980.3 R28 .0498 R11 -.9960

BDE 2.8756

LAUNCH DATE OCT 9 1964 FLIGHT TIME 386,00

HELIOCENTRIC C(_|C DISTANCE 87|.085

RL 149.41LAL -.00 _ IS.74_VL 32.SIS GAL -8.90 AZL M.44 HCA 270.81 m4A

Re 212.87 LAP -1,58 LOP 288,$5 Vff _3_085 GAP -11,72 AZP 89,98 TAL 312,48 TAp

RC 297,989 r_. 8,87 GP 5,33 Z_L 150,95 ZAp 44b,54 [TS 184,83 ZAE 74,33 ST[

PLAN(TOCENTNIC C(_NI¢ _

C3 27.085 VHL 5.L_)4 Ot._k 13.59 RAL 173.01 RAID 85a8.1V(L 12.184 PTH 2.19 Vt.Ip

LNCH A]L_TH, INCH TIM_ L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 18 54 O 2723,45 -27,81 78,28 44,10 85,58 20 39 23

gO.D0 11 28 7 4497,15 9,48 188,71 3T,65 63,19 12 43 4

100.00 21 22 27 2458,17 -25), 18 35,10 44,43 98,81 22 3 5

100.00 12 42 21 4257.87 10.70 170.48 37.01 9|.92 13 53 18

llO.O0 22 48 41 2174.12 -32.80 34.48 43.TI 100.22 23 22 55

110.00 IS 34 37 4093.97 13.88 158.18 35.14 56.44 14 42 50

DIFFERENTIAL CCRRECTION8 N|O-CoURI2 EXECUTION ACCURACY

TDE-2.8758 TRA 8.$132 T¢3-8.309t BAD 2.2924 88TIL_087.3 Mill 1124.2 SG3 1404.4

ROE .7870 lIRA -.,3648 t_$ .5297 FAU .23811 2RT -.780111RF -.8112 RTF .8956

FDE-4.8288 FRA11.G18D FC3-7.S478 BSP 418T3 _12139._ RZ3 .0Sll R11 -.gDS8

ROE 2.9840 8RA 8.5218 BC3 6.5313 FSP 5173 88|121|9.2 S_ T01.5 THA 175.84

BRA 8.2575 8C3 8.3720 FSP 5425 IGII|RS|.I _ 703,2 THA 175.65

ARRIVAL DATE OCT 28 Igss

EARTH TO MARS

185.81 ECC .24631 INC 1.5348 Vl 29.SZZ

222.65 RCA 140.03 APO 231.59 VZ 25.748

180,71 ZAC 87.62 ETC 255.57 CLP 47.37

4,253 DpA 17,22 RAp 157.46 ECC 1.4345

PO CST TIM INJ 2 LAT INJ 2 LC44;

2123.8 -26.75 67.76

3683.9 5.39 181.22

1838,1 -27.92 46.52

3644,9 6.44 165.07

157S.7 -31.02 25.61

3482.1 9.16 149.05

ORBIT DETERMINATION ACCURACY

ST 4197,1 skq 894,5 SS 2571.9

CRT -.8300 CR8 .8865 CST -.9g3s

LSA 4974.9 MSA 529.5 SSA 15.5

ELI 4263.1 EL2 491.2 ALF 169.83

ARRIVAL DATE OCT 30 1965

EARTH TO MARS

185.87 ECC .24802 IN( 1.5562 vl 29.822

223,29 RCA 139,77 APO 231,97 V2 25,782

180.85 ZAC 87.54 ETC 259.55 CLP 46.31

4.342 OPA 17.07 RAP 157.55 ECC 1.4457

PO CST TIN INJ 2 LAT [NJ 2 LONG

2123,4 -26,74 87,75

3897.1 5.80 181.96

1838.2 -27.81 46.52

3657.7 8.88 163.78

1574.6 -3_.0A 85.68

_484.0 9._0 149.69

ORBIT DETERMINATION ACCURACY

8T 4292,8 SIR 887,S SS 2517.8

CRT -,8294 CRS ,8884 CST -.9938

L8A15027.5 MSA 527.9 S8_ 1_.4

EL1 4358.3 EL2 488.4 ALF 170.15

LAUHCH DATE OCT 8 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV I 1965

HELIOCEHTRIC CONIC

e_ 149,41LAL -.DO

RP 212.57 LAP -1.58

RC 298.061 _L 9.68

PLANETOCEHTRIC CONIC

C3 27.615 VHL 5.274

LHCH AZMYH LNCH TIME

gO.DO 19 57 41

90.00 11 28 15

100.00 24 28 1

100.00 12 42 ST

110.00 22 48 57

110.00 lS 85 10

DISTANCE 075,122 EARTH TO MARS

LOt. 15.74 VL 52,599 GAb -9.05 AZL 80,42 HCA 272,01 SMA 165.93 ECC ,24973 INC 1,5775 VI 29.822

LOP 287.75 VP 23.127 GAp -11.83 AZP 89,94 TAL 5|1.90 TAP 223.91 RCA 139.50 APO 232.55 V2 25.815

GP 5.23 ZAL 151.41 ZAP 41.S2 [T$ 184.71 ZN[ 7_.,-• nl ETE IS0.97 " -..n_ 47 _la 52Z,C [TC .... CLP 45.28

DLA 13.36 RAL 175,49 RAD 8588,1VEL 12,214 PTH 2,19 VHP 4,433 DPA 16,91 RAp 157,67 ECC 1.4578

L-! TIME INJ LAT [NJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

27ZS,02 -27p80 78.23 43,48 95,59 20 43 5 2123,0 -26,74 87,72

4510.83 9,90 188,S0 38,53 63,33 12 45 26 5910,8 8.24 182.73

2438,18 -29,18 55,|1 45,52 88,81 22 8 59 1838,2 -27.93 45.53

4270,91 11.12 1TI.22 37,88 62,07 13 53 48 3670,9 7.30 164.52

2175,55 -52,81 34,53 44,88 100,18 23 26 12 1573,5 -31,06 25.75

4lOS,SO 14,31 158,87 38,02 58,82 14 43 57 3506,3 10,05 150.36

DIFFERENTIAL CORRECTIONS

TOE-2.9898 TRA 8.7825 TC3-8.2833 BAU 2.3388

RUE .8016 RRA -.3741 RC3 .5073 FAU .22438

FDE-4.8021 FRAI|.2OSII FC3-8.9833 8SP 42551

808 3.0954 BRA 8.7805 8CS 6,2638 FSP 4929

LAUNCH DATE OCT 9 1964

HELIOCENTRIC C(_4IC

RL 149.41 LAL -.OO

RP 212.28 LAP -1.80

RC 300.120 AL 9.87

PLAN(TOCENTRLC CONIC

C3 28,588 VHL 5.347

LHCH AZNTH LN(H TIME

90.00 20 1 28

90,DO 11 28 21

100.00 21 29 39

100.00 12 42 51

110.00 22 53 17

110.00 13 35 42

MID-COURW[ EXECUTION ACCURACY

NTI228Z.3 _ 1104.3 8G3 1333.2

_T'-.7724 RN r -.8047 R1T .9954

S_B12311.9 lli_3 .0525 R13 -,9956

8811228t.0 I_ 899.7 THA 176.01

FLIGHT TII_ _RO.O0

DISTANCE 879,114

LOt. 15.74 V1. 32,803 GAL -9.2Q AZL 88,40 NCA 273.21 W4A

LOP 288.95 VP 25.188 GAP -18.13 AZ_ I_,JJ ?_L 311.32 TAp

rip 5,13 ZAli. 151.90 ZAP 44,52 [T$ 184,79 ZAE 71,76 ST(

DLA 13.14 RAL 173.98 RAD 83_1.1 V_L 12.248 pTH 2.20 VHP

L-I TIN_ INJ LAT |NJ LONG INJ RT AS(: INJ AZNTH

2722.55 -27.OO 78,19 48,40 95,81

4524,98 10.33 1R0,32 39,43 63,49

2438.18 -L_9.t8 55.10 46.23 98.81

4284.81 11.58 172.00 38.78 8_.24

2178.47 -32.82 34.60 45.80 100.14

4118,07 14,77 157.58 38,92 5R.Ol

DIFFF.RENTIAL CGRRECTION8

TOE-S.lO7| "IRA 9.05T8 TCS-8.208_ BAD 2.3800

ROE .8071RRA -.3642 RC3 .4858 FAU .212R8

FDE-4.87R2 FRAIO.80_7 FC3-8.4448 RIP 43218

ODE S.2102 BRA 8.0848 BC3 8.2272 F_P 48R2

ORBIT DETERMINATION ACCURACY

ST 4386.8 SR 880.2 SS 2463.2

CRT -.8290 CRS .8885 CST -.9957

LSA 5080.3 MSA 525.9 SSA 13.3

ELI 4447.8 EL2 485.5 ALF 170.44

ARRIVAL DATE NOV 3 1965

EARTH TO MARS

185,9_ ECC ,25152 INC 1,5991 vl 29.822

224,53 flCA 159,21 APO 252.?7 V2 25.847

181.10 ZAC 87.41 ETC 259.41 CLP 44.29

4,$27 OPA 16,74 RAp 157.85 ECC 1.4705

INJ TIM( PO CST TIM INJ Z LAT INJ Z LONG

20 48 51 2122.6 -26.73 67.89

12 43 49 3925.0 8.88 183.53

22 10 17 |83&,2 -27,95 46.52

13 54 15 3884,G 7.75 165.28

23 28 34 1578,5 -31.07 25.81

14 44 21 3519,1 10.53 151.05

ORBIT DETERMINATION ACCURACY

87 4479,8 Lq 875,8 88 2408.3

CRT -.8288 CRS .88_8 CST -.9935

L$A 5133.T NSA 523.8 SSA 13.2

EL1 4538.4 EL2 482.4 ALF 170.72

NIO-COUR_ EXECUTION ACCURACY

IGTI|I$O.I IGI t01|,| IG$ 1284.4

RIIT -,7550 _ -,7905 RTF ,8952

S8812477,4 R23 o0840 R18 -.9954

S8112457.9 8_ $_7.g THA 1T6.17

ITR



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

tI:AUMCM OAT[ OCT S 1684

HELIOCEMTItl C r_e41c

RL 146.41 LAL -.00

RP |!t.01 LAP -I.6/)

RC 80S.16T GL 9.68

PLANETOCENTR I C CONIC

C3 86.408 VHL 5.4R3

LNCH AZI4TH LI_H T|M[

$0.00 10 S tO

1)0.-00 _ 11 18 84

100.00 tl 33 12

SOO.O0 tE 46 3

110.00 £E 58 42

SSO.00 13 36 15

FLIGHT TIM( 392.00 ARRIVAL DATE NOV $ Ig65

tS.74 VL 32.806 GAL

DISTARC( 883.Z21 EARTH TO MARS

-9.36 AZL 88.38 HCA 274.41 SHA 166.05 ECC .25339 INC 1.620T vl Z9.622

VZ 25.879

CLp 46.33

LQL

LOP tRO.1s VP 23.Z09 GAP -tZ.)S AZP 89.88 ?AL $10.71 TAp 225.12 RCA 138.91 APO Z33.19

GP 5.04 ZAL 158.4| ZAP 43.58 ET8 184.88 EkE 70.52 ETE 181,21 ZAC 87.56 ETC 259.44

OLA |E.62 RAL 174.47 RAO 8568.Z VEL 1_,279 PTH 2.21 VNP 4.823 OpA 16.57 RAP 158.03 ECC 1.4839

L-| TIME IMJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

tTtR.04 -27.80 78.16 47.35 95.$3 20 50 4 :) 2122.0 -2(;.73 67.65

4539.80 |0.77 t91.18 40.35 83.65 |E 44 $ 5939.6 7.14 184. SS

1438. I1 -26.18 55.10 47.18 98.62 22 14 0 1838.1 -27.92 46.52

42t)8.78 12.01 172.82 36.70 82.42 15 $4 41 5688.8 8.22 166.07

2177.$9 -32.83 34,67 46,53 100,10 23 32 59 |577.,4 -31.09 25.88

4132.25 15.23 158.3E 37.94 59.0E 14 45 5 3532.S 11.01 151.76

DIFFERENTIAL C_RRECTI(_4$

TOE-3.t_?? TRA 9.$384 TCS-8.147R DAU 2.4168

• 8127 lIRA -.SSSE RC3 .4654 FAU .20181

FOE-4.SST4 FMAIO.4191 FC_-5.9416 BRP 43642

DOE 3.3284 BRA 9.3452 BCS 8.1855 FSP 4460

MIO-COUR$i[ EX(CUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

SG712582,5 SGR t067.9 SG$ 1198.1 ST 4571.0 SR 868.5 85 2353,1

MR? -.7578 RMF -.7928 RTF .9949 CRT -.8288 CRS .68?2 CST -.9934

$61|!2637.7 R23 .0555 R13 -.9651 LSA 5187.5 MSA 521.4 SSA 13.2

_Gt|28t6.5 $C_ 696.2 THA 176.31 ELI 4627.6 EL2 479.2 ALF 170.97

LAUNCH DATE OCT 9 1964 FLIGHT TIN[ 384.00 ARRIVAL DATE NOV 7 1985

HELIOCENTRIC C_NIC

RL 146.41 LAL -.00

RP 811.?3 LAP -1.66

RC 30£.203 Gt. 8.66

PLAN(TOCENTMIC CONIC

C3 30.171 VHL 5.502

LNCJ4 AZNTH IJ4CH TIME

60.00 20 6 16

60.00 11E8 25

SO0,O0 21 3T 10

100.00 12 45 12

110.00 25 0 10

110.00 15 36 41

DIFFERENTIAL C,GRRECTIQN6

10E-$.$526 TRA 6.8238 TC3-$.0921 8AU 2.4690

ROE ..8166 RRA -.$469 RC3 .4461 FAU .1811T

F0[-4.4380 FRAIQ.0344 FC3-5.4874 86P 4444?

6OE 5.4511B6A 9.6301 8C3 6.0965 Flip 4236

DISTANCE 887.262 -EARTH TO MARS

15.74 VL 32.610 GAL -8.§2 AZI. 68.36 HCA 275.62 Sl4A 186,11 ECC .25555 INC 1.8424 V1 29.822

281.36 VI s 23.249 GAP -12.54 AZP 68.64 TAL 310.09 TAp 225,71 RCA 138.59 Al_ 233.64 v2 25.911

AP 4.94 ZAL 152.81 ZAP 42.63 ET$ 184.93 ZN[ 69.31 ETE 181.32 l'kC 87.32 ETC ES9.S9 CLP 42.39

DLA 12.70 RAIL. 174.86 MAIO 6568.2 V[L 12.714 pTH 2.22 VHP 4.?22 DPA 16.36 RAP 158.26 ECC 1.4952

L-I TIN( IMJ LAT |NJ LONG IMJ RT A6C INJ AZl4TH INJ TIME PO CST TIN INJ 2 hAT INJ 2 LONG

2721.51 -27.79 76.12 48.28 85.85 20 54 38 EIEt.5 -26.T2 87.61

4554.67 11.22 182.04 41.28 63.83 IZ 44 19 3654.7 7.62 185.22

2436,05 -IMI.IT S5.1D 48.11 96.9_ 22 17 48 1838.1 -27.62 46.52

4313.38 12.46 173.84 40.45 &2.61 13 55 8 3713.4 $.70 166.89

2t79.32 -32.94 34.74 47.47 100.06 23 36 28 1578.3 -$1.11 25.95

4145.85 13.70 168.09 38.78 59.24 14 45 47 3545.9 11.51 152.50

MID-COURliE EXECUTION ACCURACY ORBIT DETEMMINAT]OI4 ACCURACY

SGT1214&.4 I_1 1061.3 SG3 1134.1 ST 4861.3 SR 880.0 S8 1297.9

NET -.7511 _ -.7871RTF .9947 CRT -.8288 CRS .6879 CST -.9933

SGm12791.6 R£3 .0572 R|3 -.2949 LSA 5242.0 MSA 518.7 SSA 13.1

S4;111771.9 SG2 692.? ?HA 178.44 ELI 4718.t EL2 475.7 ALF 171.2E

LAUNCH BATE OCT I 1664 FLIGHT TIM( 594.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CGNIC

RL 148.41LAL -.00

RF 211.47 LAP -1.85

RC 503.228 GL 9.82

PLAN(TOCEMTRIC CONIC

C3 51.188 VHL 5.584

LNCN AZMTN LNCH TIME

90.00 20 IS IT

90.00 11 28 23

lOO.O0 21 41- I

100.00 12 45 20

110.00 25 3 42

110.00 IS 37 6

DIFFERENTIAL CORRECTION6

TOE-3.4815 TRA 8.9158 TC3-8.0106 2AU 2.5123

ROE .8254 RRA -.$395 RCS .4E?T FAU .10085

FDE-4.St69 FRA 9.6575 FC3-S.0205 9SP 4ROOD

DOE 3.57T9 BRA 9.9214 DC3 6.0256 FSP 4016

DISTANCE 891.296 EARTH TO MARS

LQL 15.74 VL 32.814 GAL -9.89 AZL 88.34 HCA 276.83 SNA 106.10 ECC .25740 INC 1.6643 VI 29.822

LOP 292.5? VP 25.288 GAP -12.75 AZP 89.60 TAL 309.45 TAp 226.28 RCA 168.26 APO 234.10 v2 25.94!

GP 4.85 ZAL 153.43 ZAP 4|.72 (TS 184.99 Z/U[ 68.13 ET[ 181.43 ZAC 87.28 (TC 259.$4 CLP 41.49

OLA 12.48 RAL 175.46 MAD 6568.2 VEL 12,351 pTH 2.23 VHP 4.025 DPA 16.18 RAP 158.52 [CC 1.5132

L-I TIME lNJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2720.98 -27.79 78.06 46.24 95.8? 20 58 38 2121.0 -24.71 67.58

4570.16 11.89 192.94 42.25 64.02 12 44 63 $970.2 8.10 186.10

2437.96 -29.17 55.09 49.07 96.92 22 21 39 1838.0 -27.92 46.5"1

4328.39 12.96 1?4.53 41.61 62.81 15 55 28 3728.4 9.19 167.74

2179.28 -32.85 34.81 48.43 100.02 25 40 1 1579.3 -51.12 86.02

4159.87 16.19 159.89 39.76 59.48 14 46 28 3559.9 12.02 153.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712988.6 SGR 1035.6 $t;3 1072.4 ST 4750.8 SR 855.7 SS 2242.5

RRT -.7447 RRF -.7620 flTF .9944 CflT -.8290 CRS .8887 CST -.9931

S8812940.1 R23 .0589 Rl3 -.9946 LSA 5297.1M3A $1516 SSA lS.O

S8112921.7 SGE 689.9 THA 176.57 ELI 4803.8 ELI 472.1 ALF 171.44

LAUNCH DATE OCT 8 1964 FLIGHT TIN( 398.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CDNIC

RL 149.41 LAL -.00

NP 211.20 LAP -1.67

RC 304.242 GL 8.60

PL4N(TOCENTRIC C_41C

C3 52.155 VHL 5.870

LI4CH AZNTH LNCH TIME

60.00 20 17 L'Z

90.00 11 28 20

100.00 21 44 57

100.00 12 43 26

110.00 23 T 18

110.00 1S 37 34

DIFFERENTIAL CA_RECTION6

TOE-3.8151 TRAI0.EI51 TC3-5.8651 BAU 2.5575

ROE .8324 RMA -.3330 MC3 .4103 FMJ .17094

FDE-4.2036 FRA 8.2870 FC3-4.6024 81MD 45532

BOE 5.7097 BRAID.2166 8C3 5.6493 FSP 5803

DISTANCE 895.322 EARTH TO MARS

LOt. 15.74 VL 62.618 GAL -8.67 AZI. 86.51HC, A 178.05 SMA 186.25 ECC _.25954 INC 1.6863 Vl 29.822

LOP 293. ?9 VP 26.328 GAP -|2.96 A21P 88.76 TAL 308.?9 TAp 226.83 RCA 137.91 APO 234.59 V2 25.971

GF 4.77 ZAL 155.96 ZAP 40.95 ETS 185.05 ZN[ 66.87 ETE 161.53 ZAC 67.26 ETC 259.29 CLp 40.62

DLA 12.22 RAt. |?$.8? RAO 6518.3 VEL 12.691PTH 2.24 VHp 4.930 DPA 15.87 RAP 158.81 [CC 1,5292

L-| TIME IMJ LAT INJ LONG IMJ MT AILC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2?20.40 -27.79 76.04 50.22 85.69 21 2 42 2120.4 -26.71 67.54

4568.13 12.16 193.67 43.23 64.23 12 44 46 3986.1 8.60 187.01

2437.81 -2t).17 55.OI) 50.05 98.82 22 25 35 1637.9 -27.R.2 46.51

4343.65 13.41 176.42 42.S0 83.03 13 55 49 3743.6 9.69 168.61

2190.23 -32,96 34.88 48.41 89.90 23 46 38 1580.2 -51.14 26.09

4174.26 16.69 160.71 40.TS 69.73 14 47 8 $574.3 12.54 IS4.05

MI0-CoUMSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

68T13043.6 _ I010.9 SG3 1013.0 ST 4639.2 8R 84?.5 SS 2187.0

MR?-.7181 _ -.TT?4 M1Y .9941 CRT -.6268 ORS .seRe CST -.ggEg

8¢,813083.5 R23 .0608 Rt3 -.9945 LSA 5355.t MSA 512.7 SSA 13.D

$8115065.4 Sl;2 668.9 ?HA 176.68 EL1 4890.4 EL2 466.3 ALF 171.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 1O 1984

HELIOCENTRIC C(_AIC

RL 149.37 LAL -.OO

RP 239.11 LAp .45

RC 174.$59 GL -18,07

PLAN[TOCENTR|C CONIC

C3 2S.RER VHL 5.379

LNCH AZNTH LNCH T|ME

gO.DO 21 42 0

gO.DO T 18 40

100.00 22 58 39

100.00 8 44 42

110.00 0 0 9

110.00 tO 3 341

FLIGHT TIN( 240.00 ARRIVAL DATE JUN 7 1965

OISTAHC( 586.383 EARTH TO MARS

LOL 16.73 VL 33.135 GAL -8.13 AZL 92.92 HCA 192.55 $NA 195.42 [CC .27281 INC 2.9183 vl 29.831

LOP 209.25 VP 20.780 GAP 9.23 AZP 87.15 TAL 320.65 TAp 153.21 RCA 142.11 APO 242.74 V2 22.975

GP |5.ST ZAL 141.15 ZAP 150.07 (T$ 148.83 Z/dE IS8.54 [T[ 48.47 ZAC 104.07 ETC 255.$8 CLP 154.35

0LA -9.58 RAL 156.87 RAO 1568.2 V[L 12.280 PTH B.EI VHP 5.952 OPA 14.26 RAP 190.86 ECC 1.4761

L-1 TIN( INJ LAT IM] LONG IHJ RT ASC INJ AZI4TH INJ T|N[ PO CST T|M |NJ 2 LAT INJ 2 LONG

2003.70 -t3.96 88.55 21,95 114.89 22 15 24 1403.7 -10.49 21,59

$249.7T 28.74 236.77 27.50 80._E 8 48 10 4646.8 25.13 228.47

1756.43 -55,13 9,T9 21.57 116.09 23 27 56 1156.4 -11.50 2.88

4978.28 ES,0E 116.09 27.04 76.15 10 7 35 4372.3 28.24 207.75

1578.18 -16.24 334.41 19.66 119.42 0 28 25 978.2 -14.19 347.64

4T25.28 31.48 168.4T 26.16 75,8T 11 EE 23 4125,3 29.19 107.99

DIFF[RENT|AL C_ERECTIOH8

TIDE 1.8271 TRA-8.9810 TC3 1.2713 6AU .5623

RDE .8510 RRA-1.2836 Re3 .8067 FAU .1STEG

POE*3.Ttl)O irRA 8.5158 FC3-4,7063 B2P 1TTt5

DOE 2.0155 BRA 4.0534 BC3 1.5056 FMI 8600

LAUNCH DATE OCT 10 1964

H_LIOCENTflIC C._NIC

RL 149,37 LAL -.00

RP 234.79 LAP .SO

RC 178.959 GL -18.34

PLAN(TOCENTRIC C(_IIC

C3 27.748 VHL 5.286

LNCH AZMTH LNCH TIME

90.00 21 30 4

90.00 T $3 49

100.00 22 47 37

100.00 8 58 56

110.00 tQ 47 14

110.00 10 15 49

NID-COURW[ ExECuTION ACCURACY

SGT 4801,5 I_t 1630.7 988 824.0

RRT .94_2 RRF -.9952 flTF -.9611

Srdl 3138.7 Rt3 -.film 813 -.9867

Sl;l §120.T SGE 41_9.5 THA 80.41

lrI.IGHT TIN[ 242.00

0IJTAI_.E SBR.R03

16.73 VL 33.103 GAL -8.03 AZIL 82.39 HCA 193.50 SHA

lOP 210.21 VIe _0.T49 GAP 8,79 AZP 07.48 TN. 320.85 TAp

rde 15.24 ZAL 141.35 ZAP 149.1M [TR 150.67 ZAE t59.42 ETE

OLA -7.65 RAL IS6.87 RAO 8814.1VI[L 1|._1£ PTH Z.J9 VHp

L-I TIN( |NJ LAT INJ _ INJ RT ASC INJ AZHTH

L_0411.95 -13.23 31,_.4 2t.83 |14.17

5184.01 23,60 832.13 28,19 T8.14

ITRI.44 -16.37 12.19 2|.26 115.36

4908.46 27.14 21|.14 _5.88 76.68

1611.79 -19.42 358.30 16.85 118.70

4681.68 30.45 192._1 24,8_ 73.65

DIFFERENTIAL CGRRECTION8

TOE 1.7755 TRA-3.0042 TC3 1.3306 BALI .1777

ROE .9042 RRA-l.1714 Re3 .6092 FAU .11403

FOE-3.7517 FRA 8.6011 FCS.-S.1179 BliP 17687

ROE 1.9492 BRA 3.8805 |C3 1.5574 FSP 2?51

ORBIT DETERMINATION ACCURACY

ST 2314.2 SR 991.2 88 2514.6

CRT .6678 CR$ .9973 CST .9964

LSA 3415.3 MSA 174.7 SSA 15,8

EL1 8513.5 EL2 141,9 ALF 23,O1

ARRIVAL DATE JUN 9 1965

EARTH TO MARS

194.87 ECC .27009 INC 2.5911Vt 29.881

154.35 RCA 142.24 APO 247.50 V2 £3.007

48.54 ZAC 10_.41ETC 255.6_ CLP 153,66

MID-COURSE EXECUTION ACCURACY

IM_T 4010.6 M, It 1773.8 SG3 870.9

RRT .94|T8 RRF -.9945 RTF -.6823

5127.2 8|3 -.tt23_13 -.9863

KI 3109.8 tKd_ 421.3 THA 19,78

5.803 DpA 13,49 RAP 190.57 ECC 1.4587

INJ TIN( PO CST TIM INJ E LAT INJ 2 LONG

22 4 12 1448.7 -11.84 24.20

9 0 13 4584.0 24.01 223.98

23 17 3_ 1198.4 -12.83 5.30

10 80 46 4306.5 25.07 205.45

24 14 8 1011.8 -15,44 349.64

11 33 38 4068.9 27.91 104.11

ORBIT DETERHINATION ACCURACY

37 8302.5 M 956.4 SS 2336.Z

CRT .9872 CRS .9962 CST .9972

LSA 3418.7 NSA 185.7 88A 18.2

ELI 2489.2 EL2 141.2 ALF 22.37

LAUNCH DATE OCT 10 1964 FLIGHT TIN( 244.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC DISTANCE 595.442 EARTH TO MARS

RL |AS.ST LAL -,OO LOL 16.73 VL 33.077 GAL -7.95 EZL 5|.51HCA |94,45 SMA 194.54 ECC ,28747 IHC 2.50?2 vl 28.881

RF =38 47 LAF ,_8 LOP 222,1_ VP 2O,7A0 ;Ap 5,54 AZP A7 T_ TSL X_4 nA TAp !55.49 oci |49 _ iB_ 94_ _t v? 23 Oa0

RC 179.231GL -14.78 GP 14.61 ZAL 141.85 ZAF 142.51 (T8 156.$6 ZA( IsO.z5 ETE 48.90 ZAC i02.$5 ETC 255.72 CLP i5_ 94

PLANEYOCENTR|C CONIC

C3 26.718 VHL 5.169 OLA -6.30 RAL 157.01RAO 8588.1VEL 12.189 PTH 2.18 VHP 5.SS$ DPA IE.95 RAP 190.49 ECC 1.4397

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LO$1G IHJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 21 19 30 2088.57 -16.32 33.65 21.75 113.47 21 54 18 1488.4 -15.01 26.53

90.00 7 47 7 5125,47 25,02 288.07 25.22 76.29 9 12 52 4525.5 22.89 220.05

tOO.DO 22 37 51 1835.65 -17.45 14.54 21.25 114.66 25 8 27 1235.6 -13,97 7.46

lOO.OO 9 11 27 4853.45 28.22 207.73 24.08 75.10 10 $2 20 4253.5 25.91 199.$9

110,00 25 39 14 1643.42 -20.44 358.38 19.66 118.01 24 6 38 1043,4 -16.54 351.43

110.00 tO 28 35 4618.43 29.42 188.81 23.80 71.76 11 43 51 4018.4 26.85 180.72

DIFPERENTIAL CCRRECTIONS MID-COURSE (YJ[CUT1ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,7272 TRA-5.7489 TCS 1.3254 BAU .5737 &ST 4814.2 Mdl 1728.8 883 918.7 ST 2299.2 H 928.1 SS 2358.4

ROE .7660 RRA-I.IIT9 RC3 .8128 FAU .17067 RflT .RGTO RRF -.9936 flTF -.9834 CRT .9884 CR8 .9949 CST .9978

POE-3.TSD4 FRA 7.1022 FC3-5.5388 BSP 17829 Sr_ 5114,4 823-.2t58 fl13 -.9700 LSA 3411.2 MSA 158.6 $8A 20.6

DOE 1,8894 ERA 3.9100 3C3 1,6062 FSP 2909 _1 5097.5 IS2 415.2 THA 19.26 (L1 2465.8 EL2 141.5 ALF 21,80

LAUNCH DATE OCT 10 1964 FLIGHT Title 248.00 ARRIVAL DATE JUN 13 1985

NELIOCENTRIC CCNIC DISTANCE 597.002 EARTH TO MARS

RL 149.3T LAL -.00 LOL 18.73 VL 33.050 GAL -7,83 AZl. 92.06 HCA 195.40 SMA 193.83 ECC .26495 INC 2.0567 vZ 29,851

RP 238.14 LAP .55 LOP 212.12 VP 20.734 GAP 7.6| AZlP 88.02 TA(. 321.23 TAp 156.83 RCA 142.47 APO 245.18 V2 23.075

RC 181.513 GL -13.38 GP 14.06 ZAL 142.05 ZAP 149.09 ETS 155.92 ZA( 161,06 ETE 49.54 ZAC 102.35 ETC 255.74 CLP 152.16

PLANETOCENTRIC CONIC

C3 25.905 VHL 5.080 0LA -4.90 RAL 157.30 RAD 85t_1.0 V(L 12,132 PTH 2.17 VHp 5.528 DpA 12.25 RAP 190.43 ECC 1.4247

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT [NJ LONG IHJ RT A$C INJ AZIITH INJ TIM( PO CST TIN INJ Z LAT INJ 2 LONG

90.00 21 10 1 2123.87 -17.27 35.8_ Z1,70 112.80 21 45 25 1523.9 -14.05 28.64

90.00 T 50 55 5072.75 24.12 2_4.47 84.$8 74.70 9 23 28 4472.8 21.79 216.58

tOO.DO 22 29 3 18WI.91 -19.36 18.57 21.19 114.00 23 0 12 1266.9 -14.96 9.42

100.00 9 22 34 4802.95 23.26 204._7 23.81 73.50 10 42 37 4202.9 22,78 198,$6

110.OO 28 32 1 1871.81 -81.34 .09 18,98 117.38 23 59 52 1071.8 -17.51 555.06

110.00 10 38 8 4578.81 26.41 185.(14 22,14 70,t4 11 52 |9 3972.8 25.44 177.75

DIFFERENTIAL C_RRECT|ONG RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1,7031 TRA-3.8975 TC3 1.4960 BAU .5808 6ST 4611,0 _ 1886.4 SG3 968,3 8T 2299.8 SR 602,E SS 2588.T

ROE .7370 RRA_1.0685 RC3 .0828 FAU .17888 RRT ._H_?IHH r -.9927 RTF -.9859 CRT .9865 CR$ .9955 CST .9985

F0(-3,8552 FRA 7.3809 FC3-5,6640 Blip 17093 _ 30_R,6 223 -,2031 R13 *.9717 LSA 3428.1MSA 146.8 SSA 23,3

BO[ 1.8550 BRA 3.6200 BC3 1.8838 FSP 3038 SG1 5084.0 84;2 408.$ THA 18,89 EL1 2459.5 EL2 138.2 ALP 21.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 10 1964

HELIOCENTRIC C(_¢IC

RL 149.37 LAL -.00

mp 237.6! LAP .$2

RC 183.786 GL -12.10

PLAMETOCENTRIC CONIC

C3 24.991VHL 4.999

LNCH AZMTM LNCH TIME

90.00 21 ; 25

90.00 6 9 33

IoQ.oo 22 21 4

100.00 9 3Z 35

110.00 23 25 25

110.00 10 44 43

FLIGHT TIME 248.00 ARRIVAL DATE JUN 15 1965

DISTANCE 600.575 EARTH TO MARS

LOL 16.73 VL 33.024 6AL -7.74 AZL 91.83 HCA 196.36 SMA 193.35 ECC .Z6254 IRE 1.8342 vl 29.831

LOP 215.06 VP Z0.730 GAP 7.48 AZP 98.24 TAL 321.41 TAp 157.77 RCA 142.59 APO 244.11 V2 23.106

GP 13.58 ZAL 142.19 ZAP 148.59 ITS 155.34 ZA( 161.84 ETE 50.47 ZAC 101.92 ETC 255.75 CLP 151.40

OLA -3.62 RAL 157.56 RAG 6568.0 VEL 12.098 PTH 2.17 VHP 5.400 SpA 11.74

L-[ TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2155.94 -18.10 37.80 21.69 112.15 21 37 21 1555.9

5024.87 23.23 221.25 23.60 73.33 9 33 17 4424.g

1899.01 -19.20 18.42 21.17 113.36 22 52 43 1299.0

4757.03 24.36 201.17 23,21 72.12 10.51 52 4157.0

1697.83 -22.14 1.GG 19.71 116.74 23 53 43 1097.5

4531.27 27.42 182.82 22.00 68.74 12 0 14 3931.3

RAP 190.38 ECC 1.4113

INJ 2 LAT INJ 2 LONG

-14.94 30.55

20.72 213.47

-15.88 11.21

21.69 193.39

-18_37 354.56

24.28 175.06

DIFFERENTIAL CORRECTIONS

TOE 1.6526 TRA-5.6195 TC3 1.5054 8AU .5740

ROE .7114 RRA-I.0295 RC3 .8280 FAU .18678

FDE-3.8728 FRA 7.6853 FC3-6.4357 89P 17225

ROE 1.7992 RRA 5.7592 BC3 1.7181 FSP 3212

M]D-COURSI[ EXECUTION ACCURACY DRBIT DETERMINATION ACCURACY

SGT 4805.5 SGR 1657.7 SG3 1018.7 ST 2267.4 SR 689.5 SS 2413.0

RRT .9685 RRF -.R916 RTF -.9661 CRT .9853 CRS .9918 CST .9989

5083.4 fl25 -.1895 R13 -.9718 LSA 3425.3 MSA 146.7 SSA 25.3

SG1 5087.'4 8G2 405.4 THA 18.56 EL1 2431.5 EL2 141.6 ALF 21.21

LAUNCH DATE OCT 10 1964 FLIGHT TIM( 250.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC DISTANCE 804.115 EARTH TO MARS

RL 149.37 LAL -.00 LOL 16.73 VL 33.000 GAL -7.95 AZL 91.84 HCA 197.32 SMA 192.99 ECC .26021 INC 1.6355 vl 29.831

RP 237.48 LAp .49 LOP 214.04 Vie tD.728 GAP 7.05 AZF 86.44 TAL 521.59 TAP 158.91 RCA 142.69 APO 243.08 V2 23.140

tic 186.049 (_. -10.93 GP 13.15 ZAL 141.27 zAP 148.02 ETS 159.86 ZAE 16a.80 ETE 51.70 ZAC 101.54 ETC 255.77 CLP 150.59

PLANETOCENTRIC C_NIC

C3 R4.236 VHL 4.923 DLA -2.45 RAL 15T.79 RAID 1_598.0 VI[L

LNCH AZMTH L.NCH TIME L-I TIME INJ LAT |NJ L(:NG INJ

90.00 20 53 32 2185.14 -18.84

90.00 8 19 11 4980.89 22.54

100.00 22 13 44 1826.43 -19.93

100.00 9 41 3R 4714.J4 23.45

110.00 23 19 22 1720.89 -22.85

110.00 10 5Z 31 44R3.14 26.45

DIFFERENTIAL CORRECTIONS

TOE 1.6053 TRA-5.5611 TC3 1.5588 BAU .$678

ROE .6896 flRA -.9959 RC3 .8545 FAU .19300

FD(-3.9170 FRA 7.9984 FC3-8.8885 BSIP 1752§

JOE 1.7472 BRA 5.6977 8C3 1.7504 FSP 5399

12.O88 PTH 2.16 VHp 5.276 DPA 11.29 RAP 190.32 ECC 1.3992

fit A$C |NJ AZMTH INJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

52.85 21.65 111.54 21 29 57 1585.1 -15.75 32.31

218.34 22.92 72.13 9 42 11 4381.0 19.69 ZlO.S7

20.15 21.16 112.75 22 45 50 1326.4 -16.68 _2.85

|98.37 22.51 70.92 11 0 14 4114.9 20.63 190.71

5.11 19.73 118.14 23 48 3 1121.0 -19.15 355.93

180.28 21.28 87.51 12 7 24 3893.1 23.17 172.66

M|D-COURW[ ExECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 4785,8 8r_ 1832.2 SG5 1070.6 ST 2244J4 SR 874.8 S3 2436.4

RRT .9i$5 RRF -.9905 RTF -.9666 CRT .9841CflS .9901CST .9991

568 5085.8 R28 -.1945 R15 -.9721 bSA 5424.3MSA 147.4 SSA 27.0

$461 5047.7 $62 404.8 THA 18.32 EL1 2404.5 EL2 145.0 ALF 21.07

LAUNCH GATE OCT 10 1964 FLIGHT TIM( 252.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP Z37.15 LAP .46

RC 188.300 GL -9.85

PLANETOCENTRIC CONIC

C3 23.566 VML 4.857

LNCH AZMTH LNCH TIME

90.00 20 48 14

90.OO 8 27 59

tOO.DO 22 6 57

100.00 9 49 57

110.00 23 13 44

110.00 10 59 40

OISTANCE 907,772 EARTH TO MARS

LOL 16.75 VL 32.976 gAL -7.56 AZL 91.46 HCA 198.28 SMA 192.45 ECC .25798 IHC 1.4563 Vt 29.831

LOP 215.00 VP 20.728 GAP 6._3 AZP 86.82 TAL 321.77 TAP 160.05 RCA 142.80 APO 242.09 VZ 25,174

GP 12.78 ZAL 142.30 ZkP 147.39 ETS 157.88 ZA( 163.33 ETE 53.25 ZAC 101.20 ETC 255.78 CLP 149.74

OLA -1.38 RAL 157.97 RAO 9568.0 VE_ 12.040 PTH 2.15 VHp 5.157 DPA 10.90 RAP t90.27 ECC 1.3882

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2211.94 -19.50 41.51 21.60 110.94 21 25 6 1611.9 -16.48 33.94

4940.51 21.47 215.69 22.31 71.08 9 50 19 4340.5 18.69 208.12

1951.59 -20.59 21.71 21.14 112.16 22 39 28 1351.6 -17.40 14.37

4676.09 22.57 195.65 21.69 99.86 11 7 54 4D76.1 19.62 188.27

1742.52 -25.49 4.46 18.76 115.58 23 42 46 1142.5 -19.85 357.21

4457.92 25.51 177.R7 20.59 66.44 12 13 57 3857.9 22.10 170.47

DIFFERENTIAL CCRRECTIONS

TOE 1.5615 TRA-3.5023 TC3 1.5721 BAU .5626

RDE .6719 RRA -.9864 RC3 .8435 FAU .20064

FOE-3.9691 FRA 8.3143 FC3-7.3641 RSP 17345

6DE 1.6999 BRA 3.6332 RC3 1.7841 FSP 3586

LAtJqCH DATE OCT 10 1964

HELIOCENTRIC C(_IIC

RL 149.37 LAL -.00

RP 236.81 LAP .43

RC 190.540 GL -SrD6

PLAM(TOCENTRIC CONIC

C3 22,977 VHL 4,793

LNCH AZ1NTH LNCH TIM(

R0.00 20 59 26

90.00 8 36 5

100.00 22 0 37

1OO.00 9 57 36

110.00 23 S n

110.00 11 6 14

OIFFERENT|AL CGRRECTIONS

TOE 1.5206 TRA-5.4403 TC3 1.8040 8AU .5585

ROE .6577 RflA -.940T RE3 ,9545 FAU .20865

FDE-4.0289 FRA 8.6383 FC3-7.0616 |SP 17505

JOE 1.6567 BRA 5.5866 BC3 1.8174 F�P 3775

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4775.6 _ 1812.5 SG3 1124.4 ST 2221.0 SIR 863.7 SS 2466.0

RRT .9642 _ -.8884 RTF -.J670 CRT .9829 CRS .2082 CST .9993

Sr_ 5040.5 R23 -:1881 R15 -.9724 LSA 5425.9 MSA 149.1SSA 28.6

SG1 5024.0 SG2 406.7 THA 18.16 EL1 2378,4 EL2 148.4 ALF 21.00

FLIGH T TiME 254.00 ARRIVAL DATE JUN 21 1965

DISTANCE 811.594 EARTH TO MARS

LOL 16.75 VL 32.953 GAL -7.48 AZL 21.L_9 HCA 199.24 _4A 192.03 ECC .25584 INC 1.2939 Vl 29.831

LOP 215.96 VP 20.730 GAP 8.21 AZP 82.78 TAL 521.J4 TAP 161.19 RCA 142.90 APO 241.16 V2 23.20R

GP 12.45 ZAL 142.29 ZAP t48.71 ETS 159.00 ZNE 164.05 ETE 55.15 ZAC 100.89 ETC 255.79 CLP 148.87

DLA -.36 RAL 158.13 RAO 8567.9 VEL 12.015 PTH 2.t4 VHp 5,041DPA 10.56 RAP 190.21ECC t.STD1

L-I TIME INJ LAT INJ lONG |NJ RT ASC |NJ AZl4TM |NJ TINS PO CST TIM INJ 2 LAT INJ 2 LGMG

2238.70 -2O,tO 42,81 21.57 110.38 21 16 43 1636.7 -17.15 _J.48

4902.95 20.82 215,28 21.75 70.15 9 57 48 4302.9 17,73 80$.T1

1974.65 -2|.16 25.19 21.15 111.80 22 55 52 1_74.8 -18.08 65,T8

4840.05 21,70 193.5D 21.52 68.92 11 14 58 4040.0 18.84 AM.04

1762.43 -24.07 5,71 19.72 115.04 23 37 51 1162.4 -20.48 |l_.4O

4425.2_ 24,60 175.88 20.00 65,48 12 19 59 3825.2 21.00 184.46

NI1)-COUR$i[ EXECUTION ACCURACY ORBIT DETERMiNATioN ACCUIIAC¥

SGT 4751.7 I_R 1597.9 _5 1180.1 ST 2197.2 M 855.1 88 24t)9.8

RRT .IN_51 RRF -.RMI2 RTF -.8175 CRT .9818 CRS ,Jilt CRY .Jigs

5015.2 R25 -.|85S R15 -.9728 L$A 3450.1 MSA _51.8 88A 29.S

$I61 4026.4 $62 409.2 THA 18.07 EL1 2353.1 EL2 151.7 ALF 21.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

t.AUN¢N DATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 236.46 LAP .40

Re I92.768 GL -7.93

PLANETOCENTRIC COHIC

C3 22.415 VHL 4.734

LNCH AZMTH LNCH TIME

80.00 20 33 5

9D.OO B 43 3G

100.00 21 54 41

100.00 10 4 41

110.00 23 3 33

110.00 11 12 18

FLIGHT TIN( 256.00 ARRIVAL DATE JUN 23 1985

OISTANCE 615.031 EARTH TO MARS

LOL 16.73 VL 32.951 GAL -7.40 AZL 91,15 HCA 200.21 SHA 191.63 ECC .25579 INC 1.1459 Vl 29.831

LOP 216.93 VP 20.735 GAP 5.80 AZP 88.92 TAL 322.11 TAp 162.32 RCA 142.99 AFO 240.26 V2 23.244

GP 12.15 ZAL 142.25 ZAP 145.97 ETS 160.05 ZAE 164.74 ETE 57.42 ZAC 100.92 (TC 255.80 CLP 147.97

DLA .58 RAL 158.27 RAD 6567.9 VEL 11.991 PTH 2.14 VHP 4.930 DPA 10.27 RAP 190.14 ECC 1.3689

L-I TIME [NJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2259.71 -20.94 44.36 21.54 109.83 21 10 44 1659.7 -17.75 38.88

4887.91 19.79 211.02 21.25 69.33 10 4 44 4267.9 16.80 203.62

1999.46 -21.71 24.57 21.11 111.06 22 27 58 1396.5 -18.63 17.11

4900.39 20.86 191.35 20,81 $8.09 11 21 27 4006.4 17.71 183.98

1780.92 -24.60 6.89 19,80 114.52 23 35 14 1180.9 -21.08 359.S1

4394.70 23.73 173.93 19.45 64.64 12, 25 35 3794.7 20.11 166.65

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy

TOE 1.4822 TRA-3_3748 TC3 1.8338 OAU .5543 $GT 4721.3 SGR 1587.8 SG3 1237.9

ROE .8463 flflA -.9182 RC3 .8873FAU .21703 RRT .IQZO RRF -.9069 RTF _.9680

FOE-4.0983 FRA 8.9645 FC3-8.3823 OSP 17218 $08 4981.2 RZ3 -.1777 913 -.9732

ROE 1.6170 BRA 3.4973 6C3 1.8497 FSP 3968 $Gi 4964.1SG2 412.1THA 18.06

LAUNCH DATE OCT 10 _944 FLIGHT TIME 258.00

NELIOCENTflIC COLIC 0|STANCE 818.683

RL 149.37 LAL -.00 LCe. 16.73 VL 32.910 GAL -7.32 AZL 91.01HCA 201.18 S44A 191.25 ECC .25182

RP 236.12 LAP .37 LOP 217.90 Vi e 20.741 GAP 5.40 AZP 89.00 TAL 322.28 TAp t63.46 RCA 145.09

RC 194.983 GL -7.07 GP 11.89 ZAL 142.19 zAP 145.19 ET$ 161.02 ZA( 165.39 ET( 60.10 ZAC 100.37

PLAM(TOCE341111C CONIC

C3 21.898 VHL 4.879 DLA 1.48 RAL 158.40 RAO 8587.9 V(L 1|.i70 PTH 2.13 VHp 4.821 OPk 10.01

LNCH AZNTH LMCM TIN( L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIN[ PO CST TIN

90.O0 20 2T 5 2261.21 -21.13 45.75 21.52 109.30 21 5 8 1681.2

90.00 8 50 37 4835.08 18.99 208.95 20.00 68.59 10 11 12 4235.1

!00.00 _1 49 8 2016.89 -22.20 95.87 2|,|0 110.55 22 22 43 1416,T

100.00 10 11 IT 4574.87 20.03 189.38 20.34 67.35 11 27 31 3974.9

110.00 22 59 54 1798.19 -25.08 8.00 19.81 114.03 23 28 52 1_98.2

110.00 11 IT 58 4308.10 22.88 _72.14 |0.98 63.88 12 30 44 3766.1

DIFFERENTIAL CCRRECTION8 NIO*COUR2E EXECUTION ACCURACY

TDE 1.4430 TRA-3.3082 TC$ 1.6574 OAU .5495 8ST 4084.7 IW,R |581.5 SG3 1297.?

ROE .8388 RRA -.8994 RC3 .8810 FAU .22559 RRT ,JBSO _ -.9857 RTF ..9884

FDE-4.1848 FRA 9.3062 FC_-8.9190 O_P 17|50 _ 4944.4 R2S -.1721 915 -.9736

BIDE 1.5773 BRA 3.4283 BC3 1.8770 FeP 4174 $01 4926.9 8G2 415.8 THA 18.11

ORBIT DETERMINATION ACCURACY

ST 2172.8 SR 850.6 SS 2527.8

CRT .9808 CflS .9841CST .999T

LeA 3438.4 MSA 155.4 SSA 30.8

EL1 2328.2 EL2 154.9 ALF 21.10

ARRIVAL DATE JUN 25 1965

EARTH TO MARS

INC 1.0109 Vl 29.831

AFO 239.41 V2 23.879

[TC 255.81 CLP 147.04

RAP 190.06 (CC 1.$804

INJ 2 LAT INJ 2 LONG

-18.30 38.21

15.92 201.62

-19.21 18.31

18.8t 182.07

-21.82 .56

t9.19 164.95

ORBIT DETERMINATION ACCURACY

ST 2145.1 $R 847.2 8e 2559.6

CRT .9797 CRS .9820 CST .9997

LeA 3441.5 MSA 160.2 8SA 31.4

EL1 2300.9 ELI 158.3 ALF 21.28

LAUNCH OAT[ OCT 10 1954 FLIGHT TIM( 280.00 ARRIVAL DATE JUN 2T 1965

HELIOCENTRIC CONIC

RL 149.37 LAL *.OO

RP 233.77 LAp ._3

RC 197.185 GL -8.2T

PLANETOCENTRIC CONIC

C3 21.418 VHL 4.$28

LNCH AZNTH LNCH TIME

90.00 20 21 25

90.00 8 57 10

100.00 21 43 49

100.00 10 17 27

110.00 22 54 30

110.00 11 23 18

DISTANC[ 622.550 EARTH TO MARS

LOL 16.73 VL 32.890 GAL -7.25 AZL 90.89 HCA 202.15 SMA tgO.B9 ECC .24994 iN( .BEST vi 29.831

LOP 218.8Y VP 20./50 GAP 5.DO AZP 89. i6 TAL 322.44 TAp i64.59 RCA 143.18 ApO Z38.59 V2 23.315

GF 11.65 ZAL 142.11 ZAP 144.36 ET8 161.93 ZA( 166.01ETE 63.23 ZAC 100.14 ETC 255.82 CLP 148.08

OLA 2.28 RAL t58.51 RAD 8587.9 VEL 11.950 PTH 2.15 VHP 4.716 DPA 9.79 RAP 189.97 ECC 1.3525

L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2301.41 -21.58 47.08 21.49 108.80 20 59 46 1701.4 -18.91 39.47

4804.19 18.21 207.02 20.38 67.94 ID 17 14 4204.2 15.06 199.T8

2035.62 -22.85 27.10 21.09 110.05 22 17 45 1435.6 -19.71 19.54

4545.22 19.26 187.51 19.92 86.69 11 33 12 3945.2 15.94 180.29

1914.39 -25.52 9.05 19.85 113.55 25 24 44 1214.,4 -22.12 1.55

4339.20 22.07 170,47 18,52 83.21 12 35 35 3739.2 18.29 163.37

DIFFERENTIAL CCRRECTION9

TOE 1.4175 TRA-3.2270 TC3 1;6995 BAU .5506

ROE .8310 RRA -.8914 RC3 .8993 FAU .23522

FOE-4.2551 FRA 9.8389 FC3-9.5091 ReP 18717

00E 1.5516 BRA 3.3452 _C3 1.9228 FOP 4352

MID-COURSE EXECUTION ACCURACy ORBIT I_ETERMINATION ACCURACY

SGT 4641.2 SGR 1579.8 _3 1360.2 ST 2126.2 SR 847.4 SS 2598.3

RRT .9GI1RRF -.9844 RTF -.9695 CflT .9796 CRS .9800 CST .9998

SG8 490_.7 RZ5 -.1833 R13 -.9745 LeA 3458.B MSA 164.5 SSA 31.7

SGI 4285.1 _2 414.7 TMA 18.25 ELI 2283.4 EL2 158.7 ALF 21.44

LAUNCH DATE OCT 10 1984 FLIGHT Tll( 262.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CCNIC

RL 148.37 LAL -.00 18.73 VL

RP 235.42 LAP .30

nc ll9.372 GL -5.51

PLAN[T_ENTNIC CGNIC

C3 20.975 _ 4.580

LNCH AZMTM LNCM TIME

90.00 20 18 3

90.00 9 3 21

100.00 21 39 49

100.00 10 25 18

110.00 22 50 L_)

110.00 11 29 14

DIFFERENTIAL C_RRIECTION9

TOE 1.3818 TRA-5.1725-TC3 1.9801 OAU ,5500

ROE .8227 RRA -.8705 Re3 .9114 FAu .24545

FDE-4.3101 FRA10.0258 FC-10.0478 DIP 18tt5

ROE 1.4972 BRA 3.2898 BC5 1.9114 FI_ 4825

DISTANCE 828.0LP7 EARTH TO MARS

LOL 32.871 GAL -T.iO AZI. 90.77 14CA 203.13 _HA L90.54 ECC .24815 INC .7723 Vt 29.831

LOP 219.85 VP 20.780 GAP 4.81 AZP 89.29 TN. 32_.59 TAP 165.72 RCA 143.26 APO 237.82 V2 25.351

GP 11.44 ZAL 142,02 ZAP 143.48 ET9 1_.78 zA( 166.58 ETE 66.83 ZAC 99.93 ETC 25_.83 CLP 145.08

OLA 3.05 RN. 158._1RAO 0_?.2 V(L li,251 pTH 2.12 VHP 4,615 DpA 9.61 RAp 189.8T [CC 1.3452

L-I TIN( INJ LA_ INJ LONG INJ RT AS(; INJ AZl4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2520.47 -11.99 41.30 21.47 101.50 20 54 44 1720.5 -19.28 40.6T

4775.08 17.40 2OS.I1 _0,00 8?.55 10 22 56 4175.1 14.24 198.02

2055.30 -25.08 _0.17 21,00 101.58 22 15 3 1453.5 -20.18 20.06

4517.28 |0.SO 105.70 12.55 88.09 11 58_3 3917.3 15_11 178.$3

1829.07 -25.04 I0.01 19.04 115.02 23 20 50 1229.7 -22.58 2.49

4513.08 21.20 101.95 12,11 82.00 12 40 8 3713.9 17.44 161.90

NI0-CoUR21[ El{[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

KT 4500,0 MeltS?O.O SG5 1425.8 ST 2079.8 IuR 945.3 85 2625.4

ILqT .OS0S RI8 r -.98_ RTF -.988? CRT .9774 CRS .9775 CST .9998

4855;R R|5 -.1852 R15 -.9740 LeA 3449.9 MSA 173.1SSA 32.2

_I 4855.| 882 427.8 THA 18.40 ELI 2238.9 EL2 t96.1 ALF 21.79

183



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 10 1944

HELiOCENTRIC C(_;¢

RL 149.37 LAL -.OR

RP |35.DE-LAP .Z7

RC ZQI.$44 GL -4.80

PLANETOCENTR|C C_iC

C$ ZD,5SZ VNL 4,555

LNCN AZMTN LNCN TIME

90.00 tO 10 54

90.00 9 t 11

1DO.DO 41 34 3

100.00 10 Zl 45

110.00 tE 44

110.00 11 $2 SS

FLIGHT TINS 264,00 ARRIVAL DATE JUL I 1965

DISTANCE sEg.?EO EARTH TO MARS

LOL 16.73 VL $8.$53 GAL -7.11 AZL 9O.QT HCA ZO4.11 SMA 190.Z1 ECC .14441 IHC .GSSO Vt 29.831

LOP 22D,43 VP 10,771 GAP 4,22 AZP 80,39 TAL 312,74 TAp |SS,SS RCA 143,34 APO 137,08 VZ 13,387

Qp 11.25 ZAL 141.92 ZAP 144.54 ETS 163.54 ZN[ 16T.09 ETE 70.94 ZAC 99.74 ETC 255.84 CLP 144.06

DLA 3,79 RAL 158,70 MAD 6547,2 VEL 11,914 PTH 2,|2 VHP 4,516 DPA 9,48 NAP 189,7_ ECC 1,3384

L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

1$3R.SE -EE.3T 49.49 21.45 107.83 EO 4D 55 1738.5 -19.TZ 41.82

4747,51 18,73 203;52 19,$S $6,81 10 28 1D 4147,5 13.45 195.38

2070.43 -E_.44 29.38 41.06 109,10 22 S 34 |470.4 -EO.SZ 11.71

4490.St tT.T4 184.1T 19.18 G§,SS 11 43 36 3890.8 14.31 177.0T

1844.12 -2S,32 11.00 19oDE 112._J 23 1T G I444.1 -23.01 3.39

4289.80 2O.S_ 14T.48 1T.T4 62.04 12 44 26 3SES_g 1S.SZ 160.53

DIFFERENTIAL CCRRECTIQIIS MID-CouRsE EXECUTION ACCuRACy ORBIT DETERNINAT|ON ACCURACy

TDE 1.$275 TRA-3,0951 TC3 1.S850 BAU .$31S SET 445J1,9 _ 1582,9 $4;3 1490.8 ST 2048.9 SR 84T.S SS Z$G2.g

aDS .GIR9 RRA -,8489 RC3 .1304 FAU .25330 99T .SSTT _ -.N20 RTF -.9891 CRT .STGT CRS .9754 CST .9998

FDE-4.4003 irRAtO.381T FC-10.4891B8P 14739 8GIJ 4900.3 R£3 -.1ITS R13 -,9T44 LEA 3460.4 MSA 178.8 SEA 32.3

BOE 1.4q_4S BMA 3.2120 BC3 1.9335 F31P 4838 IMP1 4780.9 84;2 431.8 THA 18.G5 EL1 2210.8 EL| 168,6 ALF 82.14

LAUNCH OATS OCT 10 1984 F_IGHT T|XE 246.00 ARRIVAL DATE JUL 3 1945

HELIOCENTRIC CONIC DISTANCE 833,42S EARTH TO NARS

RL 149,ST LAL -,00 LQL 14,73 VIL. _,835 GAL -7,04 AZL 90,57 tICA 20S,09 SMA 189,90 ECC ,244TS INC ,567T vl 8R,S3!

lip R34,TI LAP ,44 L_ _t1.81 _ 20,T99 SAP 3,14 AZP 19,49 TAL 322,88 TAp 1ST,97 RCA 143,42 APO 236.30 vZ _3.414

4tC. £03,81tP CA. -4,|2 AP 11,08 ZAL 141,80 ZAP 141,80 [TS 164,34 ZAl[ 187,52 ST( 75,58 ZAC gW,$S ETC 255,85 CLP 143. OO

PLr4NETOCLrNTRIC C.,0NIC

C3 IO,iyl VHL 4.491 0LA 4,49 RAL lSI,TI RAI) 9497,1 TEL 11,195 pTH 1,11VHp 4.4Z0 0pA 9.34 RAP 189,S0 ECC 1.3321

L_ A_TH INCH TIN| L-| TIME ]NJ LAT [NJ _ IN( RT A$C INJ AZNTH .|NJ TIN| PO CST T[N INJ 2 LAT [NJ 2 LONG

90.00 20 S 4 9353.47 -_.T2 50.1i2 21.44 107.37 _0 45 18 STSS.T -10.13 4R.SI

90.OO 9 14 42 4T21.34 14.02 201.93 19.34 $6.35 10 33 24 4121.4 lZ.68 194.84

100.00 21 19 30 Lq_4.S£ -ff3.90 30.45 21.04 102.64 22 4 17 1484.5 o21.03 22.74

lO0,O0 10 33 57 4445,T4 1T,OS 182,65 11,94 44,07 11 44 23 3885,T 13,55 1;5,41

110.00 L_ 42 34 liST,84 -|8,ST 11.90 19,97 112.21 13 13 32 1257,8 -43,48 4.85

110.00 It 37 tt 4£$7.19 19.79 199o1£ ITo4D 61.54 12 48 28 3667.2 15.44 158.83

DIFFERENTIAL C_MR[CTI_8 N|O-CQURI[ EXECUT|ON ACCURACY ORBIT DETERRINATION ACCURACy

104 I,IN)OE TRA-3_OIT9 TC3 1,6996 BAU ,$240 8GT 4465,7 SGR 1589,3 K} 1959,6 ST 2012,9 Sit S5O,T SS tSSS.Y

RDE .4157 lIRA -,$494 RC3 .9498 FAU .28331 RRT ._$87 _ -._RO0 RTF -.9893 CRT .9759 CR$ .9731CST .REST

FOE-4.488_FRAlO.TT45 FC-11.tSTt BEP 14521 848 4740.1 R23 -.1S29 R13 -.9T48 LEA 3484,1MSA 1ST.S SSA 32.E

BIDE 1.4494 BRA 3,1349 IC3 1,9441FEiP 5072 8Gt 4719.2 8Gt 43T_S THA 18,97 EL1 2178°4 EL2 171.4 ALF 22.54

LAUNCH DATE OCT 10 1944 FLIGHT Till[ 298.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 144,5T LAL -,OO

RP 854.35 LAP ,81

RC 805,837 GL -_,44

FLANETOCENTRIC CONIC

C3 10_881VHL 4,4S2

LNCH AZMTH LHCH TIRE

$0.00 20 t 44

90,00 9 19 58

100.OO 41 15 10

100.00 10 38 54

110.00 82 38 S8

110.00 11 41 34

DIFFERENTIAL ¢CRRECTIONS

TDE 1.1543 TRA-2.9373 TC3 1.St42 9AU .5174

ROE .6134 RRA -.4480 RC3 .8T04 FAU .27971

FDE-4.S83T FRAlt.tST4 FC-II.SS4T BSP 14289

ROE 1.$949 9RA 3.055&RC3 1.9524 FSP 5311

DI3TANCE 437.148 EARTH TO MARS

LOt. 14.T3 VL 32.810 GAL -S.S8 AZL 20.48 HCA 20S.07 SNA 189.60 ECC .84319 1He .4753 vl 84.831

LQP 222,80 VP 2O,EOO GAP 3,44 AZff 89,ST TAL 323,02 TAp 149,10 RCA 143,48 APO 835.71 VZ 83,461

GP 10.93 ZAL 141.$8 ZAP |40.$0 ETS 185.05 ZAE 167.85 ETE SO.T3 ZAC $9.39 ETC 255.84 CLP 141.90

ObA 5,14 RAL 158,SS RAD S58T,S VEL 11,883 PTH Z,11 VHP 4,327 DPA 9,24 RAP 18_,44 ECC 1,3261

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 8 LAT ]NJ 8 LONG

2372.03 -23,03 31.71 21°42 104,92 20 40 58 1778.0 -_O.5Z 43.95

4646.50 15.33 Z00.42 19.05 65.90 10 38 15 4096.5 11.95 193.38

2101.84 -24.13 31.47 21.05 108.10 22 O 12 1SD1.9 -81.41 23.78

4441.91 14.34 181.21 18,56 64.63 11 52 56 3841.9 12.81 174.22

IS70.92 -ET.Ol 12.77 18,09 111.80 13 10 8 1270,9 -23.81 5.07

4243,G| 19,09 144,85 17,10 $1,09 12 $2 21 3645,6 15,08 158.02

MID-COURSE _XECUTION ACCURACY ORBIT OET2RMINATION ACCURACY

I_T 4390.T _ 1598.2 SG3 1430.9 ST 1974.0 SR $53.8 $S 8738.0

RRT .9558 _ -.9TgT RTF -.9992 CRT .9752 CRS .9710 CST .9996

SG8 4872.9 Rt3 -.1489 _13 -.9748 LEA 3476.4 NSA 195,7 SEA 32.1

_1 4851.4 IM;2 444.5 THA 19.36 EL1 2144.2 EL2 174.3 ALF 23.06

LAUNCH DATE OCT 10 1964 FLIGHT TIN[ 270.00 ARRIVAL DATE JUt. ? 19G5

HELIOCENTRIC C-.GNIC

RL 149.37 LAL -.00

RP 233.98 LAP .19

RC 807.958 GL -2,88

PLANETOCENTRIC C_IC

C3 19.489 VHL 4.415

LNCH AZMTH LNCH TII_

90.00 18 54 ST

90.00 9 85 O

100.00 21 Z! 1

100.00 10 43 37

110.00 22 35_0

110.00 11 45 3Y

DIFFERENTIAL CCRflECTIONS

TOE 1,2144 TRA-8,ES42 TC3 1._14 JAU .,SON9

RDE .61_9 RRA -.S3SS RC3 ._1_21FAU .£84"44

FOE-4._SIS FRA11,5740 FC-I_,4$S2 _EP 18034

ROE 1,3405 BRA 8,3742 BC3 1,9S33 FSP 5541

DIITANCE 940.274 EARTH TO HARE

tot. 14.T3 VL 32.802 GAL -4.92 AZL $0.39 HCA 207.04 SMA 189.32 ECC .14164 INC .3894 Vl 89.831

t.QP 223,79 VIP Lq),RIT SAP 3,09 AZP 89,8_ TAL 323.15 TAp I?O,_2 RCA 143,56 APO 235,OT V8 23,498

GP 10,80 ZAL 141,58 ZAP 139,55 ET$ 185,73 2AE 168,09 ETE 84,35 7AC 99.2_ ETC 255,84 CbP 140.78

DLA 5,74 RAL 158,93 RAID 858T,8 VI[L 11,899 PTH 2,11VHp 4,23? DpA 9,1D RAP 189.26 ECC 1,3107

L-I TIME INJ LAT |NJ _ INJ RT AIK; |NJ AZNTH INJ TIN| PO CST TIN INJ 8 LAT INJ 8 LONG

238T.$2 -13.39 $E.T5 11.4_ 106.48 20 36 44 1787.7 -20.88 44.96

48Tt,43 14,8T 1|9,00 18,T9 65,51 10 42 33 4072.8 11,24 198.00

_118,58 -24,44 32,45 81,05 10_.TT 21 56 tT 1516,5 -21,T8 14.48

4419,28 15,49 179.1_ 18,30 44,23 11 §T 18 3819,2 12,10 172,91

1885.60 -27.31 13.$1 19.91 111.34 2_"6 54 1243.4 -24.1T 5.86

4225.tl 18,41 183.65 _8,|E 80.8T 12 56 2 3825,1 14.36 156.87

MIO-COUR31[ Ev_rCUT_N ACCURACY ORBIT DETERI4INATION ACCURACY

SGT 4307.4-_ 1809.5 $G$ 1704.8 ST 1932.5 SR 890.Q SS 2778.9

RRT ,944§ _ -,9T98 RTF -,9891 CRT ,ST4S CRS ,9488 CST ,9995

4§S|,3 9_3 -,145_ Rt3 -,9749 LEA 3484,8 NSA 204,3 SEA 31.9

_M_I 45T4.1 I_e2 4S1.4 THA 19.83 ELI 2108.1 EL2 174.8 ALF 23.64
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JPL TM 33-100 _EARI"H--MAI_S TRAJECTORIES (VOL. I, 1984)

LAUMCH DATE OCT lO 1964

HELIOCENTRIC CC441C

RL 149.37 LAL -,00

RP 2SS.S2 LAP .13

RC 210.060 GL -2.30

PLANETOCENTRIC CONIC

C3 19.180 VNL 4.380

INCH AZMTH INCH TIME

SO.DO 19 52 41

gO.DO 9 29 49

100.00 Z1 17 2

100.00 10 48 8

110.00 22 3Z 12

110.00 11 49 28

FLIGHT TIN[ ZTE.0O ARRIVAL DATE JUL 9 1965

DISTAMCE S4k.613 EARTH TO MARS

LOt. 16.73 VL 3Z.T8T GAL -6.87 AZL 90,31HCA 208.05 _I4A 189.04 ECC .Z4025 INC .3087 Vl Z9.831

hOP 224.78 VP ZO.838 GAP E.T2 AZF, 89.73 TAL 323.28 TAp 171.33 RCA 143.63 APO 834.48 V2 23.536

GP 10.68 ZAL 141.43 ZAP 1_8.46 [T_ 166.37 zA( 148.17 ETE 98.33 ZAC 99.OT (TC 255.89 CLp 139.61

DLA 6,35 RAL 159,00 RAD 8567,8 V£L 11,856 PTH Z,10 VMP 4,149 DpA 9,14 RAP 189,05 ECC 1,3157

L-I TINS INJ LAY IMJ LONG IMJ RT ASC IMJ AZNTM IMJ TIM( PO CST TIM |NJ 2 LAT INJ Z LOnG

2408.68 -23.84 53.TG 21,4| 106.05 20 32 43 1808.T -E1.EZ 45.93

4650.2T 14,03 197,88 18,5| 65,15 10 47 19 4050,3 10,56 190.69

2130.58 -24.T2 33.39 21.Os 10T.36 21 52 33 1530.6 -22.12 ZS.S?

4397.61 15.05 178,58 18.06 83.66 12 1 28 379T.6 11.41 171.67

1895.36 -27.82 14.41 19.94 Ill.DO 23 3 47 1295.4 -24.51 6.SZ

4205,58 17,75 162,51 18,5Q 90.30 12 59 33 3605,6 13,97 155.78

DIFFERENTIAL CORRECTIONS

TOE 1.1Y45 TRA-E.T993 TC_ 1.6601BAU .4989

RUE .6125 RflA -.832tJ RC3 !.0142 FAU .29539

FDE-4.TT98 FRA11.9958 FC-|3;3319 094_ 1STTR

ROE 1.3246 BRA Z.8918 6C3 1.9454 FSP 5825

MID-COURSE [vtrCUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4214.T SGR 1922.7 $83 1780.8 ST 1886.5 SR 866.6 SS 2815.3

RRT .9533 im r -.RT?9 RTF -.968T CRT .9TSR CRS .9668 CST .9993

IW_ 4519,3 R23 -,1423 2t3 -,9749 LEA 3491,3 MSA 213,Z SEA 81.7

$81 4402.8 84;8 490.0 THA 20.38 ELI 2068.2 EL2 179.5 ALF 24.30

LAUNCN DATE OCT 10 1964 FLIGHT TIN[ 2?4.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 149,37 LAL -,00

RP 288,25 LAP ,11

RC 212,144 8t. -1,75

PLAN[TOCENTRIC C_|C

C3 18.893 VHL 4.347

INCH AZMTH LNCM TIN(

90.00 19 48 35

90.00 9 34 28

100.00 21 13 14

100.00 10 51 29

110.00 22 29 2

110.00 11 53 9

DISTANCE 848,39S EARTH TO MARS

18,73 V1. 32,773 GAL -9,82 AZL 90,23 HCA 209,08 M4A 186,79 ECC ,23889 INC ,2332 V1 29,831

lOP 225,77 VIP 20,859 GAP 2,39 AZP 88,30 TAL 323,40 TAp 172,44 RCA 143,89 APO 233.89 V2 2S,STA

GP ROOST ZAL 141.31 ZAP 137.35 ETS 164.99 2AE 188.12 EYE 98.55 ZA¢ 98.92 ETC 255.91 CLP 188.41

DLA 9,92 RAL SSD,0T RAO 359T,8 I_L 11,844 pTH 2,10 VHp 4,06S DpA 9,13

L-| TIN( INJ LAT IMJ I.QNG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM

2417.10 -23.91 S4,T3 21,41 105,94 20 28 52 1817.1

4929.T3 13o41 IH.38 13.5§ 64.82 10 51 34 4028.7

2144.0? -_$.00 34,30 21.0T 109.95 21 48 59 1544.1

4379.�i 14,43 177.36 17.84 93.53 12 5 25 3YTY.O

t904.84 -2T;89 IS,19 19,97 110.61 23 O 49 1509.8

4189,99 17.12 161,44 13,34 S9,95 13 2 58 3587,0

DIFFERENTIAL CCRRECTION9

TOE t.1348 TRA*2.9804 TC3 1.8303 8AU .4881

ROE .91_ RMA -,930T RC3 1.03T4 FAu ,30999

FOE-4.8824 FRA12.4288 FC-14.0523 BRP 18489

ROE 1.2895 BRA 2,9081 BE3 1".9324 Flip 909T

MID-COuRSE EXECUTION ACCURACY

8ST 9112,5 8M 1937,9 SG3 1859,2

RRT ,DSeORRF -,DTDS RTI r -,9992

4426.7 2_5 -.1399 R13 -.DT4T

$91 4401.0 I_Z 46|.6 T HA 21.01

RAP 188.82 (CC 1.3109

INJ 2 LAT INJ 2 LONG

-21.54 46.87

9.91 189.45

-22.44 28.44

10.76 170.49

-24,83 T.38

13.00 1§4.7§

ORRIT DETERNINAT|ON ACCURACY

ST 1830.1 SR 973.5 SS 2854.7

CRY .9734 CRS .9845 CST .9991

LEA 3498,6 NSA 222.3 SEA 31.5

EL1 2027.0 EL2 181.6 ALF 25.04

LAUNCH DATE OCT 10 1894

HELIOCENTRIC CONIG

mL 149.37 LAL -.00

RP 2_Z.88 LAp .08

RC 814.210 GL -1.22

FLANETOCEMTRIC CONIC

C3 18.826 VHL 4.316

LNCH AZMTH LNCH TIN(

SO.DO 19 44 39

90.00 9 3O 52

100.00 21 9 35

100.00 tO 59 38

110.00 22 29 0

110.00 11 59 42

FLIGHT TIME ZT8,OO ARRIVAL DATE JUL 13 19S5

DISTANCE 652,128 EARTH TO MARS

LOt. 16,73 VL 32,759 GAL -9,TT AZL 90,18 HCA 210.04 _iA 188,54 ECC ,23780 INC ,1S16 VI 29.831

LOiS 2ZS.TT VP 20.877 GAP 2.00 AZP 09.0S TAL 32_.5| TAP !73.55 RCA !43.75 APO ?_34 v2 23,612

Gp 10.47 ZAL 141.t8 ZAP 156.1S ET8 167.5T ZAE 167.91ETE 104.85 ZAC 96.78 ETC 255.9* CLP i3T.i4

DLA 7,49 RAL _59,13 RAO 8587,9 VEL 11,852 pTH 2,10 VHP 5,985 OPA 9,14 RAP 188.57 ECC 1,3065

L-I TIME INJ LAY IMJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2430.98 -24.19 35.87 21.43 105.23 20 25 10 1851.0 -21.84 47.77

48_9.15 12.91 195.16 10.16 64.53 10 55 40 4008.1 9.28 188.27

2157.07 -25.25 35.19 21.09 t06.55 21 45 32 1557.1 -22.74 27.28

4357.29 13.93 179.21 17.65 63.23 12 9 15 3757.5 10.12 169.37

191?.89 -28.16 15.94 ZO.OI 110.24 22 5T 58 1317.9 -25.14 8.07

4189.24 19.51 160.42 16.13 59.94 13 6 11 3569.2 12.38 153.78

DIFFERENTIAL CORRECTIONS

TOE 1.0943 TRA-_.5877 TC3 1.5923 BAU .4795

ROE .9141 RflA -.8299 RC3 1.0615 FAU ,31832

FOE-4.9898 FRA12.RT34 FC-14.TD$9 Blip 15190

8OE 1.2548 BflA 2.7175 9C3 1.9137 FSP 6379

MID-COURSE E_CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4000.5 8M 1955.0 SG3 1939.8 ST 1786.8 SR 881.2 ss 2895.0

RRT ,9503 RRF -.9757 RTF -.9875 CRT .9730 CRS .6925 CST .9989

4329.3 fl25 -.1379 R13 -.9745 LEA 3508.5 MSA 231.6 $$A 31.2

SG! 4302.9 882 47T.6 ?HA 21.75 EL1 1983.8 ELZ 183.2 ALF 25.87

LAUNCH DATE OCT 10 1964 FLIGHT TIN[ 278.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC COLIC

RL 149.37 LAL -.00

RP 232.51 LAP .05

RC 216,258 CA. -.72

PLAN(TOCENTRIC CONIC

CS 18.878 VHL 4.28T

LNCH AZMTH LNCH TIN(

90.00 19 40 53

90.00 9 43 9

100.00 21 6 5

100.00 11 0 39

110.00 22 28 T

110.00 12 0 9

DIFFERENTIAL C_RRECTIDIq8

TOE 1.0588 TRA-2,4808 TC3 1.5447 BAU .4840

ROE .9159 NflA -,8302 RC3 1,0987 FAU ,3303T

FOE-5.1012 FRAI3o3275 FC-15.$832 R_P 14902

BOE 1.2202 BRA 2.8255 8C3 1.8889 Flip ll59

DISTANCE 655.901 EARTH TO MARS

LOL 19.73 VL 32.745 GAL -9.T2 AZL 90.10 HCA 211.05 SNA 188.3t ECC .23637 IRC .0923 vl 29.881

LOP 22T.TT VP 2O.DOO GAP !.95 AZP 39.92 TAL 323.91 TAP 174.$6 RCA 143.80 APO 282.81_ V2 23.650

GP 10.39 zAL |41.0Q ZAP t34.94 ITS 198.t4 ZN[ 19T.54 ETE 111.09 ZAC 98.63 ETC 255.94 CLP 185.90

OLA 7.90 RAL 159.20 RAO 6§DT.T V[L 11.822 pTH 2.09 VI4P 3.904 DPA 9.18 RAP 188.28 ECC 1.3024

L-I TIN( INJ LAY [MJ LONG INJ RT A$C IMJ AZMTH INJ TIN( PO CST TIM INJ 2 LAY INJ 2 LONG

2444.37 -14.40 59.50 21.45 104.85 20 21 37 1844.4 -22.18 48.65

4599.49 12.23 I04.01 19.00 84.29 10 53 38 3988.5 8.67 187.14

2199.90 -25.49 39.04 21.12 tOQ.tT 21 42 14 1569.6 -23.03 28.11

4539.48 13.25 IT5.11 17.48 62.99 12 12 ST 3738.5 9.52 168.31

1929.53 -29.40 18.97 2O.0S 109.87 22 55 15 1328.5 -25.49 8.76

4152.31 15.63 t59.46 15.H 59.35 13 9 18 3552.3 11.74 152.85

MIDoCOUflSE EXECUTION ACCURACY ORBIT OETERNIMATION ACCURACY

SGT 3877.3 lY_ 1973.8 883 2022.7 ST 1732.2 SR 889.8 SS 2935.9

RRT ._491 _ -.974_ R1rl r -,9665 CRT .9727 CRS .9805 CST .9986

$88 4223.4 R|5 -,1381 R13 -.9742 L3A 3514.6 MSA 240.9 SSA 30.9

_1 4198.1SG2 487.4 THA 22.60 EL1 1958.5 EL2 184.3 ALF 26.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT IO 1984

HELICK:ENTRIC CONIC

RL 149.57 LAL -.00

RP 232.14 LAP ,02

RC 216.267 GL -.24

PLAN(TOCENTR|C CONIC

C3 18.148 VHL 4.280

LNCH A2NTH LNCH TIN(

90.00 19 37 16

_lO.OO 9 47 17

100.00 21 2 43

100.00 11 4 51

110.00 22 ZO 20

110.00 12 $ 24

FLIGHT TIM( 280.00 ARRIVAL 0AT( JUL 17 1965

DISTANCE 859.887 EARTH , TO MARS

LOt. 18.73 VL 32;T83 GAL -8.87 AZL 90.03 HCA 212.05 SNA 188.09 ECC .23521 INC .0232 vl 29,851

LOP 226.77 VP 20,924 GAP 1=30 AZp 89:97 TAL 323.71 TAp 175.76 RCA 143.85 APO 232.33 V2 23.689

GP lO.3t ZAL 140.94 ZAP 133.68 ETS 188.68 ZA( 167.01 (TE 1|7.02 ZAC 98.49 ETC 255.96 CLP 134.58

OLA 8.47 RAL 159.26 RAO 6567.7 VEL 11,812 pTH 2.09 VHP 3,828 OPA 9.24 RAP 187.97 ECC 1.2987

L-I TIN( INJ LAT IHJ LONG INJ RT ASC IHJ AZIdTH IHJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2457.$0 -24.62 57.46 21.48 104.44 20 18 14 1857.3 -22.40 49.50

4569.86 11.67 192.91 17.86 64.02 11 3 27 3969.7 8.09 186.07

2181.69 -ZS.T2 36.87 21.16 105.79 21 39 5 1381.7 -23.30 28.90

4320.50 12.69 174.07 17.34 62.71 12 18 32 3720.5 8.93 167.30

1938.80 -28.64 17.38 20.11 109.51 22 52 39 1338.8 -25.71 9.43

4138.16 15.37 158.54 15.90 59.08 13 12 20 3536.2 11.15 151.97

DIFFERENTIAL CORRECTIONs

TDE 1.0110 TRA-2.3908 TC3 1.4881 BAD .4503

ROE .6182 RRA -.8319 RC3 1.1119 FAU .3_855

F0(-5.2134 FRA13.7962 FC-18_3410 BP 14426

80( 1.1850 BRA 2.5311 8CS 1.8560 FSIP 6958

MID-COURSE EvrCuTION ACCURACY

SA;T 3744.1 $GR 1693.6 _3 2107.4

RflT .9473 RRF -._741 Rll r -.96_2

SGI! 4109.4 R23 -.1351 R13 -.9737

SGI 4079.1 SG2 497o8 -THA 23.57

LAUNCH OAT( OCT 10 1964 FLIGHT TINE 282.00

HELIOCENTRIC CGNIC DISTANCE 668,482

RL 149.37 LAL -.00 LOt. 18.73 VL 32,721 GAL -6.83 AZt. 89.97 HCA 213.08 WAA

RP 231.78 LAp -.02 LOP 229.78 VP 20,950 GAP .96 AZlP 90.02 TAL 323.80 TAp

RC 220.299 r,_ .22 GP 10.24 ZAL 140.83 ZkP 132.38 ET$ 169.21 ZA( 186.32 (T(

PLANETOCENTRIC CONIC

CS 17.938 VHL 4.255 DLA 8.95 RAL-159.33 RAO 6597.7 VEL 11.603 PTH 2.09 VHP

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT |NJ L._4G INJ RT ASC INJ AZMTH INJ TIN(

90.00 18 35 48 2469.81 -24.83 $8.32 21.52 104.08 20 14 58

90.00 9 51 17 4551.87 11.13 191.88 17,74 83,80 11 7 9

100.00 20 59 31 2193.39 -25.93 37.87 21.20 105.41 21 38 4

100.00 11 8 16 4303.32 12.15 173.08 17.21 62.48 12 19 59

110.OO 22 17 42 1948.73 -28.88 18.07 20.18 109.16 22 50 10

110.00 12 6 34 4120.74 14.02 157.68 15.67 58.64 13 15 15

DIFFERENTIAL C,01RECTI(_IS MIO-COURSE EXECUTION ACCURACY

TOE .9884 TRA-2.2854 TC3 1.4100 BAU .4359 $GT 3589.4 sea 1714.8 S_3 2194.0

ROE .8209 flflA -.8348 tiC3 1.1376 FAU .35500 RflT .9454 RRF -.9734 RTF -.9635

FDE-5.5283 FRAI4,2746 FC-17,1355 BSlP 14015 _ SSRT.0 R25 -.1345 R13 -.9732

60E 1.1503 BRA 2.4330 BC3 1.8180 FSP 7261 SGI 3954.4 SG2 508.6 THA 24.88

ORBIT DETERMINATION ACCURACY

ST 1673.7 SR 698.4 SS 2976.6

CRT .9728 CR8 .9585 CST .9983

LSA 3522.1 MSA 250.4 SSA 30.6

ELI 1890.8 EL2 165.0 ALF 27.86

ARRIVAL DATE JUL 19 1965

EARTH TO MARS

187.66 ECC .23411 INC .0280 vl 29,831

176.85 RCA 143.90 APO 231.67 V2 23.728

122.62 ZAC 98.35 ETC 255.99 CLP 133.23

3.754 DPA 9.32 RAp 187.62 ECC 1.2952

PO CST TIN INJ 2 LAT INJ Z LONG

1_69.8 -22.65 50.33

3951.7 7.52 185.04

1593.4 -23.36 29.67

3703.3 8.37 166.33

1348.7 -25.98 10.07

5520.7 10.59 151.14

ORRIT DETERMINATION ACCURACY

ST 1612.3 SR 907.7 SS 3017.5

CRT .9727 CRS .9566 C_'T .9978

LSA 3529,9 MSA 260,1 SSA 30.3

ELI 1841.0 EL2 184.6 ALF 29.03

LAUNCH DATE OCT I0 1984 FLIGHT TIME 264.0D

HELIOCENTRIC C_IC DISTANCE 667.286

RL 14§.37 LAL -.00 LOt. 16.75 VL 32.709 GAL -8.60 AZL 89.91HCA 214.07 SMA

RP 231.38 LAp -.05 LOP 230.79 VP 20.9?7 GAP .82 AZP 90.07 TAL 323.88 TAp

RC 222.292 GL .87 GP 10.17 ZAL 140.72 ZkP 151.03 [TS 169.72 ZAE 165.48 ETE

PLANETOCENTRIC CONIC

C3 17.740 VNL 4.212_gt.A 9.40 RAL _59.40 RAO 6587.7 VEL 11,795 pTH 2.09 VHP

ARRIVAL DATE JUL 21 1965

EARTH TO MARS

187.69 ECC .25507 INC .0857 Vl 29.851

177.95 RCA 143.94 APO 231.43 V2 23.768

127.79 ZAC 98.20 ETC 256.01 CLP _31.83

3.683 DPA 9.42 RAp 187.25 ECC 1.2920

LNCH AZIATH LMCH TIME L-I T[NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

go.o0 19 30 29 2461.92 -25.03 59.15 21.57 103.69 20 11 51

90.00 9 $5 g 4534,46 10.61 190.87 17.64 63.59 11 10 44

100.00 20 56 26 2204.71 -26.13 38.45 21.26 105.05 21 33 11

100.00 11 11 54 4286.90 11.83 172.13 17.11 62.27 12 23 20

110.00 22 15 10 1958.34 -29.08 18.73 20.25 108.82 2_ 47 48

110.00 12 9 39 4106.03 14.31 156.85 15.55 58.62 1_ 18 S

DIFFERENTIAL CQRRECTIOI4S MI0-COUflSE EXECUTION ACCURACY

TOE .9247 TRA-2.1757 TC3 1.$389 BAU .4208 $GT 3442.9 _ 1737.0 SG3 2282.1

ROE .8241RflA -.8381RC3 1.1638 FAU .36773 RRT .9431RRF -.9727 RTF -.9614

FOE-5.4470 FRA!4.?611 FC-17.9454 B$1P 13575 SG8 3856.3 R23 -.1346 R13 -.9724

ROE 1.1156 BRA 2.3315 BC3 1.7740 FS_ 7572 SGt 3821.0 $62 520.4 THA 25.96

LAUNCH DATE OCT-_D 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 231.O1 LAP -.O8

tiC 224.286 C.t. 1_10

PLAM(TOC(NTRIC CONIC

C3 17.$81 VIAL 4,191

LNCH AZI4TH LMCH TIM(

90.00 19 27 19

90.00 9 58 55

100.00 20 55 30

100.00 1_ IS 25

110.00 n 12 49

110.00 12 IZ 3R

DIFFERENTIAL C01RECTION8

TOE .8802 TRA-2.0609 TC3 1.2497 BAU .4052

ROE .8277 RRA -,8423 RC3 1,1909FAU ,38075

F0(-5.5681 FRA15.2541 FC-19.TTOG B2P 13091

BOE 1.O811 BRA 2,2264 BC3 1.7280 FSP 7884

FLIGHT TIN( 286.00

DISTANCE 671,103

LOL 16.73 VL 32,699 GAL -6.59 AiR. 89.RG HCA 215.08 SMA

LOft 231.81 VP 21,005 GAP ,29 AZP 90.12 TAt.. 323,95 TAp

GP 10.12 ZAL 140.62 ZAP 129.64 ETS 170.22 ZAE 164.50 ETE

PO CST TIM INJ Z LAT lkJ Z LONG

1881.9 -_2.90 51.13

5934.5 6.98 184.07

1604.7 -23.81 30.42

3686.9 7.83 165.41

1358.3 -26.23 10.71

3506.0 10.05 150,34

ORBIT DETERMINATION ACCURACY

ST 154_.0 SR 917.5 SS 3058.8

CRT .9729 CRS .9548 CST .9974

LSA 3536.1MSA 269.6 SSA 30.0

ELI 1789.2 EL2 183.6 ALF 30.34

ARRIVAL DATE JUL 23 1965

EARTH

187.50 ECC .23210 INC

179.03 RCA 143.98 APO

132.50 ZAC 98.05 ETC

TO MARS

.1409 vX 29.851

231.02 V2 23.807

256.04 CLP 130.39

QLA 9.83 RAL 159.47 RAO 651T.T V(L 11,787 PTH 2.08 VHP 3,615 DpA 9.54 RAP 188.84 ECC 1.2890

L-I TIN( INJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2493.85 -25.22 59.H 21.64 103.33 20 8 52 1695.6 -23.13 51.91

4518.00 10,11 189.R1 IT.56 83.41 11 14 13 3918.0 6.46 183.14

2215.87 -28.33 39.21 21.33 104.70 21 $0 26 1615.7 -24.O5 31.15

4271.21 11,15 171,24 17.03 92,08 12 28 36 3671.2 7.31 164.53

1997.64 -29°28 19,38 20.33 108.49 22 45 33 1367.6 -ZG.47 11.32

4092.01 13.8t 156.07 15.49 58.41 13 20 50 3492.0 9.53 149.'59

MID-COURSE EXECUTION ACcuRACY ORBIT DETERMINATION ACCURAEY

$GT 3274.7 8_ 1710.2 $63 2371.7 ST 1478.3 SR 927.8 SS $100.2

RRT .9404 _ -.IT21"RTF -.9598 CRT .9733 CRS .9531 CST .9988

3717,1 R23 -.1353 _13 -.9715 LSA 3548.5 MSA 279.2 SSA 29.7

_1 3679.48r_ 532.9 THA 27.44 EL1 1735.8 EL2 181.4 ALF 3_.80
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JPL TM 33-100 IrARTH--MAI_S TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 2$O.GE LAp -.11

RC 226.222 GL 1.51

PLANETOCENTRIC CONIC

C3 17.$96 VHL 4.171

LNCH AZMTH LNCH TIME

90.00 19 24 IS

90.00 10 Z 34

100.00 ZO SO 42

100.00 11 13 49

110.00 22 10 23

110.00 tE 19 32

FLIGHT TIM( 288,00 ARRIVAL DATE JUL 25 1955

DISTANCE 674.02E

LOL 16.75 VL 3Z.688 GAL -S.53 AZL 89.81 HCA 21G.I0 SHA

LOP 232.82 VP 21.034 GAP -.03 AZP 90.16 TAL 324,02 TAp

GP IO.Os ZAL 140.52 ZAP 1M.21 ETS 170.70 ZN[ 163.40 ETE

EARTH TO MARS

167,32 ECC .23_18 INC .1936 vl 29.051

180.11 fleA 144.02 APO £$0.62 V2 25.647

136.74 ZAC 97.90 ETC 256.O7 CLP 120.91

OLA 10.24 RAL 159.55 RAD 6567.7 VEL 11.750 PTH Z.08 _Ap

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZ14TH INJ TIM(

2505.02 -25.39 60.75 21.71 102.97 20 6 1

4502.27 9.63 189.01 17.50 63.24 11 17 56

2223.25 -26.51 39.95 21.41 104.35 21 27 48

4256.24 10.65 170.38 16,97 61.90 12 29 46

1976.65 -29.47 Z0.01 20.43 108.16 22 43 25

4073.43 13,33 155.33 15,59 58.23 13 23 31

DIFFERENTIAL CCRRECTIONS MID-COURW[ EXECUTION ACCURACY

TOE ._345 TRA-l.9415 TC3 1.1465 BAU .$892 SET 3094.7 SGil 1784.0 SGS 2452.2

ROE .6316 RRA -.64_3 RC3 t.2171FAU .39363 RRT .9570 RRF -.9716 flTF -.9551

FOE-S.G889 FRA15.7360 FC-19.5989 BSP 12584 SCA! 3572.1R23 -.1385 R13 -.ST04

BOG 1. 0466 BRA 2.1183 BC3 1 .$734 FSP 8205 $61 3530.! SG2 546.4 THA 29.14

LAUNCH DATE OCT 10 1964 FLIGHT TIM( L_90.O0

HELIOCENTRIC C(_IIC DISTANCE 6TO.TS2

RL 149.57 LAL -.00 L(X. 16.73 VL $2.879 GAL -8.50 AZl. 69.?8 HCA 2|7.12 _HA

RP 230.24 LAP -.15 LOP 233.64 rIP 21.084 GAFf -.38 AZIP 90.|9 TAL 324.07 TAP

RC 228.159 64. 1.90 GP 10.0t ZAL 140.43 ZAP tn. T3 ETS 171.17 ZAE 162.19 ETE

PLAkETOCENTRIC C(_4IC

C$ 17.247 VHL 4.155 0LA 10.$4 RAt. 159.$3 RA0 8587.7 VI[L 1|.774 PTH 2.08 VHp

LNCH AZMTH LNCH TIME L-I TIM( [NJ bAT [NJ L_NG INJ RT AS(: INJ AZNTH

90.00 18 21ZS 2518,05 -£S,68 81.51 21.79 102.82

90.00 10 6 6 4407.25 8.1? 188.15 17.47 $3.09

100.00 20 48 1 2238.60 -L_.Q8 40.80 21.50 104.01

100.00 11 22 8 4241.95 10.19 169.57 18,83 $1.75

110.00 22 8 18 1005.3tl -211.88 20.83 20.54 107.64

110.00 1R 18 21 4063.80 12.87 154.&3 |5.54 50.08

DIFFERENTIAL C,ORRIrCTION$ NID-COURIE EXECUTION ACCURACY

11)E .7863 TR£--1.8182 TCS 1.0337 BAU .3734 SET L_90t.S Mdl 1608.3 SG3 2553.4

RDE .4560 RRA -.8528 RCS 1.2439 FAU .40719 RRT .93£7 _ -.9Tll flTF -.9505

FOE-S.R153 FRAt8._$?4 FC-20.4394 Blip 12037 SCAB 3419.T ilZ3 -.1384 R13 -.8891

BOG 1.0129 BRA 2.0064 0C3 1.6193 FSP 11520 661 3373.3 _2 581.1 THA 3t,12

3.550 DPA S._ RAP 186.40 ECC 1.2865

I_ CST TIN INJ 2 LAT INJ 2 LONG

1905.0 -25.35 52.67

3802.3 5.97 136.25

1626.3 -64.27 31.86

3555.2 6.$1 163.70

1376.7 -26.71 11.92

3478.6 9.03 143.87

OROIT DETERMINATION ACCURACY

ST 1405.9 SR 937.9 SS 3140.9

CRT .9738 CRS .9514 CST .9861

LSA 3_54.8 MSA 280.S SSA 29.4

EL1 1380.5 EL2 178.0 ALF 33.44

ARRIVAL DATE JUL 27 1965

EARTH TO MARS

187.15 ECC .23032 INC .2430 vl 29.831

181.18 RCA 144.05 AlSO 230.25 V2 13.867

140.55 ZAC 97,74 ETC 256.11 CLP 127.39

$.485 DpA 9.85 RAP 185.92 ECC 1.R838

INJ TIN( PO CST TIM INJ 2 L_T INJ 2 LONG

20 3 19 1916.0 -25.57 53.41

J| 20 54 3687.2 5.49 161.40

21 25 16 1836.8 -24.49 32.55

12 32 50 3841.8 G.34 162.R0

22 41 23 1385.4 -28.93 12.50

13 28 7 3485.8 8.55 148.19

ORBIT DETERI4INATION ACCURACY

ST 1329.9 SR 948.6 SS 3132.2

CRT .9748 CflS .9495 CST .R952

LSA 3584.4 MSA 298.3 SSA 29.1

(LI 1624.S EL2 173.1ALF 35_27

LAUNCH DATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.3T LAL -.00

_ 2_9.86 L_P -.18

RC 250.076 GL Z.29

PLAMETOCEMTRIC CONIC

CS 17.112 VHL 4.137

LNCH AZ14TH LNCH TIME

90.00 19 16 37

90.00 10 9 53

100.00 20 45 Z9

100.00 11 25 22

11_.00 22 6 15

110.00 12 21 6

FLIGHT TIM( 292.00

O[$TANCE 682.605

LOL [6.73 VL _2.670 GAL -G.47 AZL 89.71 HCA 218.14 SMA

LOP 23_.e? VP 21.096 GAP -._7 AZP 90.23 TAL _24.12 TAp

GP 9.97 ZAL 140.35 ZAP 125.21 ETS 171.63 ZAE 160.67 ETE

ARRIVAL DATE JUL 29 1965

EARTH TO MARS

186.9g'Ecc .22951 |HC .2913 VI _9.831

!S2.2_ RCA !44.0S APO 229.9! V2 23.927

143.96 ZAC 97.58 ETC _56.15 CLP 125.$3

OLA ![_02 RAL 155.71 RAD 4557.T VEL 11.768 P-TH 2.08 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME

2525.74 -E5.72 62.26 21.89 102.28 20 0 44

4472.92 8.73 187.33 17.45 62.96 11 24 6

2248.59 -26.84 41.36 21.60 103,68 21 22 56

4226.30 9.73 168.60 IS.90 61.60 12 35 50

1993.87 -29.83 21.22 20.65 107.52 22 39 29

4053.79 12,43 153.98 15.51 57.90 13 28 39

DIFFERENTIAL CORRECTIONS

TOE .7406 TRA-1.SOST TC3 .9118 BAU .3576

ROE .6404 RRA -.8585 RC3 1.2698 FAU ,42036

FDE-S.9365 FRA16.7662 FC-21,E675 BSP 11477

6OE .9790 8RA 1.8918 8C3 1.5632 FSP 885_

MID-fOURS( EXECUTION ACCURACY

SET 2588.0 SGR 1832.5 SG3 2644.7

RRT .9272 RRF -.9705 flTF -.9443

SG8 32EI,5 R23 -.1407 R13 -.9676

SG1 3210,0 SG2 577.1 THA 33.42

3.429 DPA 10.04 RAp IS5.41 ECC 1.2516

PO CST TIM INJ 2 LAT INJ 2 LONG

IRES.7 -23.77 54.13

3872.9 5.03 180.60

164_.6 -24.69 33.22

3628.3 5.06 16Z.15

1393.9 -27.15 13.06

3453.6 S.IQ 147.54

ORBIT DETERMINATION ACCURACY

ST 1249.7 SR 959.1 SS 3262.2

CRT .9760 CRS .9432 CST .9941

LSA 3573.3 MSA 307.8 SSA 28.8

ELI 1566.5 EL2 166.5 ALF 37.33

FLIGHT TIlE 294.00 ARRIVAL DATE JUL 31 1965LAUNCH OATS OCT 10 1964

HELIOCENTRIC CCNIC

RL 149.37 LAL -.00

RP 229.47 LAP -.21

RC 231.973 r_. 2.66

PLAN(TOCENTRIC CONIC

C3 16.990 VHL 4.12R

LNCH AZIATH LM(H TIM(

90.00 19 16 0

90.00 10 12 54

100.00 20 43 5

100.00 11 28 30

120.00 22 4 18

110.00 12 23 46

DIFFERENTIAL CORRECT|ON8

TOE .6919 TRA-I.5484 TC3 .7758 BAU .3430

ROE .6451RRA -.._646 RCS 1.8855 FAU .4338S

FOE-6.0637 FRA17.2718 FC-22.0970 BRP 10881

60[ .9460 BRA 1.7743 IC3 1.5100 FSP 9170

DISTANCE 688.458 EARTH TO MARS

LOL 18.75 VI. $2.861GAL -S.45 AZL 86.$8 HCA 219.17 SNA 186.$4 ECC .22876 IHC .3372 vl 29.831

LOP 235.08 VP 21.525 GAP -.89 AZP 90.25 TAL 324.16 TAP 183.33 RCA 144.10 APO 229.59 V2 23.968

GP 9.92 2AL 140,28 ZAP 123,84 ETS 17_,08 ZA( 159.45 ETE 147.01ZAC 97.41ETC 256.19 CLP 124.22

OLA 11,58 RAL t59.0111_ 8587.7 VI[L 1|.763 PTN 2.06 VHP 3.372 DpA 10.24 RAP 184.$7 ECC 1.2796

L_I TIM( INJ LAT INJ LONG |NJ RT A$C INJ AZI4TH IN_ TIME PO CS T TIM INJ 2 LAT INJ Z LONG

2537.12 -25.88 82.94 22.00 101,95 19 58 17 1937.5 -23.96 54.85

4458.28 0,3t 183.55 17.45 82.83 11 27 13 3850.3 4.60 179.83

225G.28 -27.00 48.04 21,72 103.33 21 20 41 1656.3 -24.89 33.87

4215.33 9.33 188.06 I6,gO $1.47 12 38 46 3615.3 5.45 161.43

2002.09 -30.00 21.80 20.78 107.22 22 37 41 1402.1 -27.35 13.61

4042.2R 12.02 153,33 55,50 57.75 13 31 8 3442.3 7.67 145.93

MIO-C.QURS( EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

SET 248_,0 STIR 1858.8 S_3 2735.8 ST 1166.1 SR 969.7 SS 3251.7

RRT .9187 _ -.9701RI_ -.8359 CRT ,$775 CRS .9457 CST .$927

SG8 3091.7 R23 -.1434 RI3 -.9659 LSA 3582.9 MSA 317.3 SSA 28.5

SG1 S04_.I _2 584.? THA 36.13 EL1 IS05.4 ELE 157. g ALF 39.63
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JPL TM 33-100 IrARTH--MAR8 TRAJECTORIES (VOL. 1, lS)ES4)

LAUNCH DATE OCT 10 1DS4

HELIOCENTRIC CQNIC

RL |4D.3? LAL -.OO

RP REI,OI LAP *121

RC 235.64R GL 3.D1

PLAN(TOCENTRIC CONIC

CS li,RiE VHL 4,10t

LNCH AZMTN LNCH TIM(

90.00 ID 16 31

90.00 10 16 10

100.00 EO 40 48

lOO.O0 11 31 34

110.00 RE 2 H

110.00 12 ZS ZR

FLIGHT JINE 296.00 ARRIVAL DATE AUG E 1955

DISTANCE 690.320

LOL 16.73 VL 32.653 GAL -6.46 AZL 89.61 HCA tZO.ZO SNA

LOP 236:13 Vp 21,IDZ GAP -1,29 AZP 90.29 TAL 324.19 TAp

GP 9.D8 ZAL 140.26 ZAP [22.03 ETA 172.53 ZAE I57.94 ETE

EARTH TO MARS

166.70 ECC .21807 INC .3606 Vl 1D.$31

184,39 RCA 14A,12 APO 225.26 V2 24.009

149.73 ZAC 97.24 ETC 255.24 CLP 122.57

OLA [1.72 RAL 159.90 RAD 6567.7 VEL 11.759 PTH 2.08 VHP 5.319 OpA [0.46 RAP 184.29 ECC 1.2770

L-I TIRE |NJ LAT INJ tONG |NJ RT ASC |NJ AZMTH INJ T|I4[ PO CAT TIM INJ 2 LAT |NJ 2 LONG

tS4T.[9 -26.00 63.62 22.12 101.62 _9 55 58 1947.2 -14.14 $5.5|

4446.25 7.R0 [65,2[ [7.46 62.72 11 30 16 5846.3 4.18 179.1P

2265.66 -27.[4 42.70 21.85 103.03 21 18 34 [665.7 -25.08 $4.51

420R.99 8.93 [67.37 [R.R2 6[,35 12 41 37 3603.0 5.04 160.74

20[0.07 -30,$6 26.37 ZO.R3 10D.91 22 35 59 1410.1 -£7.55 14.15

403[.3T 11.62 lIE.T4 15.3[ 57.62 15 33 33 3431.4 T.Z6 146.35

DIFFERENTIAL C_RECTIC446 MID-COURSE [XECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6452 TRA-t.4046 TC3 .635[ BAU .3316 I_T 8264.1 8DR 188[.4 SG3 2R26.5 ST 1081.6 SR 981.4 SS 3304.2

ROE .6509 RRA -.DGR? RC3 1.5226 FAU .44?66 RRT .RE04 RRF -.9697 RTF -.9249 CRT .9800 CRS .9456 CST .9908

FOE-G.2062 FRAST.YSSD FC-EE.9SG4 RIP [0205 _ 2936.5 R23 -.[45[ RE3 -.9641 LSA 5997.7 MSA 526.7 SSA 28.0

ROE .9165 BRA 1.652[ RC5 1.4674 F_P R4S5 SG1 2872.2 802 6[[.[ THA 59.55 ELI [455.2 EL2 [45.5 ALF 42.16

LAUNCH DATE OCT 10 1904 FLIGHT TIM( _96.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC C041C DISTANCE 894.190 EARTH TO MARS

RL 149.3? bat. ._00 LOL 16.73 VL 32.645 6AL -6.4[ AZL 89.58 HCA 221.24 Sl4A 186.57 ECC .22743 INC .4131 vl 29.851

RP 228.?0 LAP _.18 LOP 15T.96 VIP 21.1H GAP -[.60 AZIP 60.32 TAL 524.20 TAP 165.44 RCA 144.14 APO 229.0D V2 R4.049

RC 255.705 r,L $.55 AP 9.84 ZAL 140.[T ZAP [20.38 ETA 172.96 ZAE t56.35 ST( 152.16 ZAC 97.06 ETC 256.29 CLP 520.68

PLAN(TOCF.NTRIC CONIC

C$ 16.TR7 VHt. 4.06T DLA [2.05 RAt. 160.01 RAO 6SAT.T VI[L. [[.755 PTH 2.0T VHp 5.269 DPA 10.69 RAP 185.68 ECC 1.2763

LNCH AZI4TH L_H TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PQ CAT TIN IHJ 2 LAT INJ 2 LONG

90.00 tl 11 11 2556,94 -26,[4 S4.ST 22.26 [01.30 19 53 47 1956.9 -24.31 56.17

R0.00 [O 19 20 4455.91 7.§2 [85.10 [7052 62.62 1[ 35 14 3835.9 5.79 178.41

100.00 ZO SO 40 2274.TR -RT,26 45.34 2[.96 102.72 2[ [6 35 |674.8 -15.25 35.13

100.00 11 54 31 4191.50 R.55 166.7[ [6,06 61.25 12 44 25 5591.3 4.64 160.10

110.00 _ 0 4? 20t7.8[ -30.31 21.91 2[.09 [0Q.62 22 54 25 1417.8 -27,T4 14.68

110.00 12 28 54 4021.04 t[,24 [52.[R 15054 52.50 [5 35 55 342"t.0 6.88 145.60

DIFFERENTIAL CQRRECTIoI_$ MID-COURIE 2X[CUTION ACCURACY ORBIT DETERMINATION ACCUIEACY

TO[ .591T TRA-|._O TC5 .4TOI |AU .3200 MT 1017.8 _ |i04.5 _3 2615.1 ST 966.1 SR 991.4 SS 5540.5

ROE .655i RRA -.G'/_ RC5 1.5458 FAU .46057 RRT _lJSO t -.IH_ll RTF -.9078 CRT .9821CRS .9441 CST .9684

FDE-6.SE55 FRAII._N FC-2$.T4[5 Blip 9620 _ 2T?4.S R26 -,[480 R15 -.9621 LEA 5606.2 MSA 555.6 $SA 27.8

BIDE .D856 IRA 1,$8_1 IC$ 1.4258 FSF 6TBi 80[ 270[.0 $02 634.6 THA 45.I5 ELl $394.1 EL2 [52.5 ALF 45.07

LAUNCH DATE OCY 10 1964 FLIGHT TIH( 300.00 ARRIVAL DATE AUG S 1965

HELIOCENTRIC CONIC

RL 149.$7 LAL -.OO

RP 228.31 LAP -.31

RC 237.537 GL 5.66

PLANEYOCENYRIC COHIC

C3 16.705 VHL 4.087

LNCH AZMTH LNCH TIME

gO.OR 19 8 58

90.D0 10 22 26

100.00 20 56 39

100.00 11 37 2Q

110.00 21 59 12

lID.DO 12 31 22

DISTANCE 698.0T0 EARTH TO MARS

LOt. 32.658 GAL -6.39 AZL 89.54 HCA 222.27 SMA 186.45 ECC .12664 INC .4640 vl 29.831

LOP 259.00 VP 21._51 GAP -1.8D AZP 90.34 TAL 524.21 TAP I66.49 RCA 144.15 APO 226.74 V2 R4.ORD

GP 9.79 ZAL 140.15 ZAP 118.69 ETA 173.40 ZAE 154.69 ETE 154.38 ZAC 96.87 ETC 256.34 CLP 119.15

16,73 VL

DLA 12.36 RAL 160.12 RAD 6567.7 VEL 11.751 PTH 2.OT VHP 5.222 DPA 10.94 RAP 1_3.05 ECC 1.2749

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

2566.40 -26.26 65.03 22.41 100.99 19 51 45 1966.4 -24.48 56.82

4422.20 7.[5 164.44 17.58 62.55 II 56 6 3622.2 5.41 177.75

2285.62 -27.41 45,97 22.15 102.42 21 14 43 1D83.6 -25.42 35.73

4160.22 6.[6 [DD.09 IT,02 D[.'15 12 47 6 5580.2 4.67 159.49

2025.32 -30.45 25.46 21.26 [06.55 22 32 57 1425.5 -27.92 15.18

4011.28 10.88 IS[.D5 [5.39 5T.59 13 38 14 3411.3 6.51 145.29

DIFFERENTIAL CCRRECTIONS

TDE .5412 TRA-I.IOZ9 TC3 .3014 BAU .5152

ROE .661Q RRA -.8816 RC5 1.3697 FAU .47555

FDE-G.4526 FRA18.7369 FC-24.5412 BRP 697R

BUS .8543 BRA 1.4119 6C5 1.4025 FSP tODD5

LAUNCH DATE OCT 10 1964

HELIOCENTRIC CCNIC

RL 149.37 LAL -,DO

RP 22?.92 LAP -.35

RC 239.550 GL 4.00

PLAN(TOCENTRIC CONIC

C3 16.656 VtiL 4.079 DLA

LNCH AZIdTH LNCH TIN( L-I TIN( INJ LAT

90.00 19 S 54 2675,S? -26,36

gO.DO lO 25 27 4411.13 6.80

100.00 20 34 47 2292.16 -2T.55

100.00 11 40 15 4169.75 7,64

110.00 21 5T 44 20$t.60 -50.59

110.00 11 53 4T 4001.09 10.55

DIFFERENTIAL C_IRECTION$

TOE .4880 TRA -.9425 TC5 .1162 IAU .5[OQ

RDE .R665 liRA -.8669 RC5 1.59|| FAU .48623

FDE-6.STRG FRAIS.2OA7 FC-25,5055 RgP 8574

ROE .62R0 liRA 1.2941 8C5 1.5966 Flip 10374

MID-tOUR6( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1772.4 $GR [926.9 SG3 3002.1 ST 895.0 SR 1001.9 ss 3577.9

RRT ,6730 RRF -,6668 RTF -.8628 CflT .9852 CRS ,9429 CST .9849

2616.1 R25 -,1465 RI3 -.6604 LSA 3618.7 NSA 545.0 SSA 27.4

SG[ 2554.2 SG2 657,4 THA 47.74 ELl 1338.6 EL2 114.8 ALF 48.27

FLIGHT TIN( 502.00 ARRIVAL DATE AUG 8 1966

DISTANCE 70[.957 EARTH TO MARS

LOL 16.75 _1. 52.65[ "L -t. SI A_ 89.50 HCA 223.52 8HA 186.33 ECC .22630 INC .5050 V1 29.631

LOP 240.04 VP 2[.26R GAP -2.[9 AZP 90.3T TAL 524.21 TAP 167.55 RCA 144.16 APO 226.5D V2 24.132

GP 9.T5 ZAL 140.10 zAP [[6,_ ETA [T5,62 ZN[ 152.96 ST( [56.56 ZAC 96.67 ETC 256.40 CLP 117.39

12.66 RAIL [60.24 RAO 6561.7 V[L 11.748 PTH 2.07 VHp 3.[76 OPA 1[.21 RAP 182.35 ECC 1.2738

|NJ LONG INJ RT AS(: INJ AZMTH |NJ TIN( PO CAT TIM INJ 2 LAT INJ 2 LONG

65.68 22.56 100.69 [9 49 50 1976.6 -24.64 57.44

[65.R[ 1T.66 62.45 [[ 56 58 5811.1 5.05 177.13

44.5T 22.32 102.[2 21 12 59 1692.2 -25.59 36.31

165,50 17,[0 6[.06 12 49 45 5669.7 3,92 158.91

23.98 !1.44 [04.05 22 5[ 57 1452.6 -28.09 15.$8

15[,[5 [5,46 57,26 15 40 30 5402.1 6.16 144.60

MID-tOUR61[ IX[CUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

SGT [525,3 M41 [646.t 1_5 508ff. 5 ST 767.5 SR 1012.1 SS 3413.6

RRT .6569 _ -.HI5 RTF -.6425 CRT .9887 CRS .941T CAT .97Rg

24T_.[ R2_ -,145R RE5 -.6561 LSA 5631.5 MSA 553.9 SSA 27.1

66[ 2576,6 662 685.4 THA 53.2T ELI 1285.0 EL2 94.1 ALF 51.84

[68



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 10 1944

HELIOCENTRIC CONIC

RL 14R.ST LAL -.00

RP RRT.S3 LAp -.38

RC 241.[42 GL 4.31

PLANETOCENTRIC CONIC

CS 14.ST9 VHL 4.0TE

LNCH AZNTH LNCH Tlk_

SO.D0 tR 4 59

90.00 10 28 23

1DO.DO EO 33 2

100.00 11 43 1

110.00 21 56 ES

tlO.OO lZ 30 O

FLIGHT TIRE 304.00 ARRIVAL DATE AUG 10 1MS5

DISTAMC_ 705.853 EARTH TO MARS

LOL 16.73 YL 32.624 GAL -6.37 AZL 89.46 HCA ZZ4.3S SMA [88.22 ECC .22581 INC .5411 Vt 29.651

LOP 24[.08 VP It.305 GAP 02.48 AZP 90.39 TAL 3E4.EO TAP 188.56 RCK [44.17 APO 228.27 V2 24.174

GP 9.T[ ZAL 140.08 ZkP 1[S.19 ETS 174.24 ZAE [51.17 ET( 158.16 ZAC 96.4? ETC ZSS.4T CLP 115.55

DLA [E.94 RAL 160.36 MAD 6597,? VEL ll.T46 PTH 2,07 VHP 3.[37 OPA [[.48 RAP [81.64 ECC 1.Z?28

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO COT TIM INJ Z LAT INJ E LONG

2584.43 -26.49 66.30 22.76 [00.39 19 48 4 1964.4 -24.78 55.05

4400.69 6.4T 163.ZE 17.76 62.37 [[ 4| 45 3800.7 Z.TZ [76.55

E_0.46 -E?.65 45.16 22.5[ 10[.83 2[ 1[ 23 [?00.5 -25.74 36.88

4159.89 ?.St 104.95 _T.20 60.98 lZ 52 21 3559,9 S.59 158.37

E059.06 -30.72 24.49 21.64 lOS.78 2E 30 23 1459.7 -28.25 [6.16

3993.46 10.23 150.68 15.55 5T.ZO 13 42 42 3593.5 5.84 [44.$5

DIFFERENTIAL C_RECTIONO

TOE .432T TRA -.7?ll TC3 -.0780 BAU .3133

RDE .6785 RRA -.8918 Re3 1,4112 FAU .42825

FOE-l. Ii43 FRA|9.SGOo FC-23.OI?? BSP 7099

SO( .TRIO ORA 1.[826 BC3 1.4134 F_P 10670

LAUNCH DATE OCT 10 lS_4

HELIOCENTRIC CONIC

RL 14R.ST LAL -.00 LOL [6.73 VL

RP 287.14 LAP -.41 LOP 242.15 V1P

MIO-C.OURO[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 12TT,5 SGR 1967.7 333 3166.8 ST 695.6 SR [021.4 SS 3445.3

RRT .T?41 IF -.IHbT9 Rll r -.T733 CflT .9925 CR$ .9404 COT .9723

9349.0 RE5 -.13TT R13 -.9566 LSA 3643.1MOA 362.7 $SA ZS.8

161 _SS,S _;2 711.7 THA 59.96 ELI 1233.8 EL2 70.2 ALF 55.52

FLIGHT TIN[ 300.00 ARRIVAL OATE AUG 12 1965

D|ITKE TOl.T5? EARTH TO MARS

32.610 GAL -6.34 A_. 89.41 HC.A 225.41 _M4A 186.12 ECC .22538 INC .5777 Vt 29.851

91.342 GAP -2.T6 AZP R0.41 TAt. 324.18 TAp 189.59 RCA 144.17 APO 228.07 v2 24.214

CLP [13.74MC 242.9[4 GL 4.61

PLAN(TOCGN1111C CONIC

C3 11.534 VHL 4.054

LNCH AZNIH LNCM TIN[

90.00 19 3 It

90.00 10 31 14

100.00 EO 31 E8

100.00 11 43 42

110.00 21 53 10

110.00 12 38 27

GP 9.63 ZAL 140.08 ZAP I13,Sl ETI 174.90 ZN£ 149.31 ETE 159.80 ZAC 91.25 ETC 256.54

DLA 13.21RAL 160.50 RND 8SQT.? Vl[L 11,744 pTH 2.0T VHp 3.100 DPA 11.77 RAP 180.90

L-I TIN[ |NJ LAT INJ L_ INJ RT ASC INJ AZI4TH INJ TIM( PO COT TIM INJ 2 LAT

2393.01 -26.59 I_.91 92.96 100.11 19 46 25 19J3.0 -24.93

4390.07 0.1R 11_.6T IT,SO 69.31 11 44 25 5790.9 2.41

2308.48 -Z?,TR 43.73 92.71 101.55 21 9 54 [708.5 -25.R9

4150.63 T.91 1t4.43 IT.St 60.91 12 3A 52 3550,6 3.28

2041.49 -30.95 B.fl It,iS 105,51 21 21 II 1446.5 -28.41

3923.32 9,13 150.93 lS._ IT.S9 13 44 33 3385.4 5.53

DIFFERENTIAL C_RRECTION$

TO( .3743 TRA -.0043 TC3 -.1845 BALI ,51tl

ROE .STl? RRA -,2150 RC3 1.4921 VAU ,301T4

FOE-l,1071 FRAZO.0922 FC-26.6900 lip 7341

ENDS .?743 liRA 1.0007 BC3 t.4570 FOP 10945

MID-COURSE [vlrCUTICN ACCURACY

KT 1048.1 M ll tHS.t 8&3 3243.0

NRT .IS05 I_ -.1HIT5 "RTF -.6470

Mdl 245.1 RI5 -.lEGS R15 -,9599

OGI 9190.0 Nt TIt.0 THA 68.01

ECC 1.2721

INJ 2 LONG

58.64

IY6.O0

$7.43

157.86

16.65

143,92

ORBIT DETERMINATION ACCUNACY

ST 59[.6 SR 1030.4 iS 3477.1

CRT .1064 CR8 .9391 COT .9590

LSA 3655.6 MSA 371.4 8SA 21.4

(Lt [187.3 EL2 4_.8 ALF 60.11

LAUNCH DATE OCT 10 1944 FLIGHT TIN( 108.00 ARRIVAL DATE AUG 14 1965

HELIOCENYRIC CONIC

RL 149,$7 L&L -.GO

tip Z26.75 LAp -.44

RC 244.664 GL 4.9Q

PLANETOCENTRIC CONIC

CS 14.502 VHL 4.032

LNCH AZNTH LNCH TIME

go.o0 19 1 35

90.00 10 54 1

100.00 20 29 58

100.00 11 48 18

110.00 21 54 4

110.00 12 40 42

DISTANCE 713.667 EARTH TO MARS

LOt. [6.T3 VL 32.6[S GAL -6.3§ AZL $9,39 HCA 22&o46 SMA 186.02 ECC .22459 [NC .6131 VI 29.031

LOF 243.18 VP 22.38[ GAP -3.04 AZP 90.42 TAL 324.15 TAp 190.61 RCA 144.17 APO 227.88 V2 24,256

GP 9.61 ZAL 140.0R ZAP 111.54 (TO 175.07 ZAE [47.4[ ETE [61.30 ZAC 96.03 ETC _55.62 CLP tIt,SS

DLA 13.45 RAL 110.$4 RAD 6567.7 VEL 11.742 PTH 2.07 VHP 3.066 DPA 12.01 RAP 180.12 ECC 1.2715

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO COT TIN IHJ 2 LAT INJ 2 LONG

2R01.29 -26.69 67,50 23.17 99.83 19 44 56 2001.3 -25.06 59.21

4361.69 5,67 182.15 18.02 62.25 1[ 47 2 3781.7 2.11 175.49

2516.22 -2T.67 46.20 22.92 101.28 21 8 35 I716.2 -26.03 37.96

4[4[.99 6.92 163.95 17.45 30.65 12 57 20 3542.0 2.98 157.38

2053.11 -30.97 23.46 22.08 105.25 22 28 [7 1453.1 -20.57 17.09

3977.87 9.65 149.64 15.71 5T.05 13 47 O 3377.9 5.25 [43.52

DIFFERENTIAL CCRRECTIONS

TOE .3131 1WA -.4300 TC3 -.5143 BAU .33T1

ROE .8795 RflA -.9018 RC3 1.4390 FAU .51650

FD(-4.tT08 FMA20.3404 FC-27.2014 BSP 7051

ROE .7484 BRA .9990 BC3 1.5281 FOP 11305

MID-COURSE EvtrcuTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 9TI,3 _ 1t09.D $G3 3313.4 ST 480.4 3R 1036.2 SS 3497.1

RRT .43t| RRF -.SHbG? RTF -.4082 CRT .9981 CR3 .9371 CST .9382

2180,6 fl23 -,0899 R13 -.9626 LSA 3639.2 MSA 379.7 SSA 26,4

SOt 2040.0 _9 770.3 ?HA 77.55 ELI [[41,9 ELI 26.S ALF 65.15

LAUNCH DATE OCT 10 19Q4 FLIGHT TIME 310.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC C_NIC DIOTAN¢E 7_7.588 EARTH TO MARS

RL 149.37 LAL -.00 LOt. 13.73 V1. 32.608 GAL -6.56 AZI. 8t.35 HCA 227.52 IW4A 165.94 (CC .22465 INC .6413 Vt 29.831

RP 221.36 LAp -.48 LOP 244.24 _qp 21.420 GAP -3.39 AZP 90.44 TAL 324.11 TAP 191.62 RCA [44.|S AlSO 227.7| V2 24.297

RC 249.398 &L 5.18 _P 9.33 ZAL 140.10 ZAP 101.66 ETO 175.47 ZAE 145.45 ETE 162.67 ZAC 95.60 ETC 256.70 CLP 109.95

PLAM£TOC_NTNIC CONIC

C3 18.480 _OL 4.0QO OLA 13.70 RN. 160,80 RAO 6367,7 V[L

LNCH A214TH L.NCH TIN[ L-i TIN[ INJ LAT

Oo.o0 10 0 5 t60S.t_ -26.78

io.oo 10 3R 43 4373.10 3.30

100:00 20 28 311 1323.T0 -27.1T

100.00 11 50 31 4133.99 6.65

110.00 21 33 4 2039.51 -31.01

110.00 11 42 54 3970,82 1.31

DIFFERENTIAl. C_lti[CTlG148

TOE .tSY_ 11_A -,9438 TC3 -.T330 BALi .3599

ROE .lOSe RRA -.90_5 RC3 1.4556 FAU .32555

F02-8.91)93 IrRAIO.IIT4 FC-2T,I3TI liP 8783

ROE .7325 I_A .9348 OC3 1.6301 Flip 11487

ll.T49 PTH 2.07 VHp 3.035 OPA 12.37 RAP 179.32 ECC 1.2712

|NJ LON_ |NJ RT ASC INJ AZIRTH INJ TIN( F_ COT TIM INJ 2 LAT INJ 2 LONG

48,04 13.40 99.56 19 43 34 2009.3 -25.19 59.71

l|l.ll l|.18 02.20 11 49 36 3773.1 [.83 [75.01

46,22 23,10 10t,01 21 7 22 [723.? -26.16 38.48

165.30 |T.60 60.,?9 19 59 45 3533.9 2,7[ 156.94

93.13 12,33 lOG.DO 12 27 24 1459.5 -26.71 17.53

14t.47 15.14 36.02 13 49 5 3370.9 4.R8 145.11

NIO-COURI4[ [v_CUTI_N ACCURACY ORSIT DETERMINATION ACCURACY

SOT 711,4 _ ROJ$.0 SG5 3379.S 3T 3/8.8 SR [045.3 SS 3528.0

RRT .OT09 _ -.94161RTF -.0285 CRT .9915 CR$ .9365 CST .8914

!_ 9149,8 R_ -.0591 RI3 -.9655 LSA 3176.6 NSA 308.1 SSA 25.9

S_I 9013.1 _ /lO.l ?HA 88.14 EL1 1[[0.R EL2 41.[ ALF 70.20

lID



JPL TM 3_100 rARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT tO tgG4

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 225.67 LAP -.31

RC 248.110 GL 5.44

PLANETOCENTR IC CONIC

C3 16.471 YHL 4.058

LNCH AZMTH LNCH YIME

90.00 16 59 44

90.00 10 36 21

100.00 20 27 27

100.00 11 53 20

110.00 21 52 18

110.00 12 45 3

FLIGHT TIME 312.00 ARRIVAL DATE AUG 18 1965

DISTANCE 721.516 EARTH TO MARS

LOt. 16.73 VL 32.603 GAL -6.36 AZL 89.32 HCA 228.58 SMA 165.85 ECC .22436 INC .6806 Vl 29.831

L(_P 245.30 VP 2|.460 GAP -3.59 AZP 90.45 TAL 324.05 TAF lg2.63 RCA 144.16 APO 227.55 vZ 24.339

GP 9.50 ZAL 140.13 ZAP 107.76 (TS 175.87 ZAE 143.45 ETE 163.93 ZAC 95.56 ETC 256.76 CLP 108.02

DLA 13.93 RAL 160.96 RAO 6567.7 VEL 11.741 PTH 2.07 VHP 3.008 DPA 12.69 RAp 178.49 ECC 1.2711

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

2617.01 -26.97 68.61 23.64 99.30 19 42 21 2017.0 -25.31 60.29

4365.13 5.34 161.22 18.36 62.15 11 52 6 3765.1 1.58 174.38

2330.92 -28.06 47.33 23.40 100.76 21 6 18 1730.9 -26.29 38.98

4128.44 6.41 163.09 17.78 60.74 13 _ 6 3526.4 2.46 156.53

2063.70 -31.19 26.38 22.59 104.75 22 26 36 1465.7 -28.85 17.95

3964.43 9.15 149.12 16.10 56.92 13 51 8 3364.4 4.74 142.82

OIFFERENTIAL C(_RECT|ONS MID-COURSE EXECUT_OK ACCURACY ORBIT DETERMINAT[ON ACCURACY

TOE .1980 TRA -.0354 TC3 -.9663 BAU .3669 SGT 836.3 SGR 2023.6 SG3 3439.0 ST 281.5 8R 1053.0 SS 3554.0

ROE .8913 RRA -.902t) RC$ 1.4675 FAU .33974 RRT -.3306 RRF -.9_54 RTF .3863 CRT .9484 CRS .9353 CST .7806

FOE-T.1089 FRA21.2276 FC-22.3690 034 R 6676 _ 2182.6 RZ3 -.0120 R13 -.9680 LSA 5696.1 MSA 396.2 SSA 25.5

60E .719| BRA .9043 BC3 1.7570 FSP 11679 $61 2045.R $G2 780.7 THA 99.12 EL1 1086.6 EL2 86.5 ALF 75.68

LAUe4CH DATE OCT 10 1964 FLIGHT T|H( 314.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC C.ONIC DISTANCE 725.451 EARTH TO MARS

ML 149.57 LAL -.00 LOL 16.73 VL 32.398 GAL -6.56 AZt. 89.29 HCA 229.64 SI4A 185.78 ECC .22412 INC .7130 vt _9.831

RP 225.50 LAP -.34 LOP 246.36 VP 21.30t GAP -3.66 AZP 90.46 TAL 323.99 TAP 193.63 RCA 144.14 APO 227.41 V2 24.381

RC 249.803 GL S.TO GP 9.43 ZAL 140.17 )Ap 105.83 ETS 176.27 ZA( 141.41 EYE 165.10 ZAC 95.31ETC 256.87 CLP 106.05

PLANETOCENTRIC CONIC

C3 18.474 VHL 4.0SR DLA

LNCH AZMTH LNCH TIM( L-| TIMi[ 3NJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

90.00 16 57 33 2624.43 -26.25 92.14 23.90 29.04 19 41 17

90.00 10 41 34 4337.77 5.11 180.80 18.56 62.11 11 54 32

100.00 _0 26 24 2337.87 r26.13 47.83 23.67 100.5! 21 5 22

100.00 11 55 44 4119.56 6.18 162.71 17.97 60.69 13 4 24

110.00 21 51 26 R071.68 -31.29 26.81 22.86 104.51 22 26 0

110.00 12 47 9 3939.52 8.93 148.80 16.29 56.67 13 53 8

D|FFEfl(NTIAL CGRRECTION8 MID-COURSE 2XECUTION ACCURACY

TOE .1363 TITA .1417 TC3-1.20t)4 BAU .4202 SGT 1021.5 _ 2031.5 SG3 3491.4

ROE .8981 RflA -.9023 RC3 1.4759 FAU .§4634 RflT -.G061 RRI r -.H47 RTF .6655

FDE-7.202O FRA21.3300 FC-29.RITO B3P 9820 _ 2273.9 223 .0222 213 -.9698

60E .?094 BRA .9139 BC3 1.9021 FRP 11962 SG1 2138.9 _ 771.7 THA 109.60

14.14 RAL 191.13 gAD 6567.7 V[L 11.741 PTH 2.07 VHp 2.984 DPA 15.00 RAP 177.64 ECC 1.2711

PC) CST TIM INJ Z LAY ZNJ 2 LONG

2024.4 -25.42 60.80

5757.8 1.34 174.15

1737.9 -26.41 39.46

3519.6 2.22 156.15

1471.7 -28.98 18.37

3358.5 4.51 142.51

ORBIT DETERNINATION ACCURACY

ST 204.6 SR 1059.4 SS 3575.3

CRT .7566 CR6 .9341 CST .4785

LSA 3712.6 MGA 404.2 SSA 25.1

ELI 1070.6 [L2 132.3 ALF 81.56

LAUNCH DATE OCT 10 1964

HELIOCEMTRIC CONIC

RL 149.37 LAL -.00

RP 225.19 LAP -.58

RC 251.477 GL 5.95

PLANETC_EMTRIC CONIC

C3 16.488 VHL 4.061

LNCH AZMYH LNCH TIME

90.00 18 56 30

90.00 10 44 23

100.00 20 25 29

100.00 11 56 5

110.00 21 50 52

110.00 12 49 12

LOL

LOP 247.43 yp 21.542 GAP -4.15 AZP 90.47 TAL 323.91 TAp 194.62 RCA 144.12 APO 227.29 V2 24.423

GP 9.37 ZAL 140.23 ZkP 103.88 ETS 176.66 ZAE 139.34 ETE 166.18 ZAC 95.06 ETC 256.97 CLP 104.07

DLA 14.34 RAL 161.31 RAD 6567.7 VEL 11.742 pTH 2.07 VHP 2.964 DpA 13.32 RAp 176.77 ECC 1.2713

L-I TIME |NJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAY IHJ 2 LONG

2631.56 -27.02 69.65 24.18 98.80 19 40 21 2051.6 -25.53 81.30

4351.03 4.90 180.42 _6.77 62.07 11 56 $4 3751.0 1.12 173.78

2344.56 -28.23 48.31 23.95 100.27 21 4 34 1744.6 -26.52 39.92

4113.27 5.97 162.36 18.18 60.66 13 6 36 3513.3 2.01 155.80

2077.44 -31.39 27.23 23.15 104.28 22 25 29 1477.4 -29.11 18".77

3953.13 8.73 146.52 16.49 56.82 13 55 5 3553.1 4.31 142.23

MID-COURSE EX'ECUT|ON ACCURACY

SGT 1290.1 SG4R 2035.8 SG3 3535.6

flflT -.7523 RRF -.9638 RTF .8111

2410.1 R23 .0449 R13 -.9716

SGI 2268.5 S_ TS6.O THA 118.95

FLIGHT TIME 316.00 ARRIVAL DATE AUG 22 1965

DISTANCE 729.394 EARTH TO MARS

16.73 VL 32.594 GAL -6.37 AZL 99.26 HCA 230.71 StlA 165.71 ECC .22392 INC .7444 Vl 29.831

OIFFEflENTIAL C_RRECTION8

TDE .0734 TRA .3414 TC3-1.4603 6AU .4584

ROE .TOOT RflA -.9QOT RC3 1.4807 FAU .§3369

F0(-7.2842 FflA21.793Z FC-29.1776 B$1 s 7173

ROE .7045 BRA .9635 9C3 2.0796 FSP |2023

LAUNCH DATE OCT 10 1964

ORBIT DETEEMINAT|ON ACCURACY

ST 185.1 SR 1064.8 SS 3592.9

CRT .2153 CRS .9329 CST -.1467

LSA 3729.2 MSA 411.9 $SA 24.7

ELX t065.5 EL2 180.6 ALF 87.79

FLIGHT TIRE 318.00 ARRIVAL DATE AUG 24 1965

EARTH TO MARS

231.78 SMA 125.65 ECC .22377 INC .7750 Vt 29.831

323.63 TAP-19_61 RCA 144.10 APO 227.19 V2 24.465

137.23 ETE 167.19 ZAC 94.80 ETC 257.07 CLP 102.07

HELIOCENTRIC r._14|C DISTANCE 733.343

ML 149.37 LAL -.00 LOL 19.73 _ 32.321 GAL -6.36 AZ_ 62.22 HCA

MP 224.80 LAP -.61 LOP 248.50 VIP 81.584 GAP- -4.39 AZP 90.48 TAL

RC 235.152 GL 6.19 GP 9.29 ZAL 140.30 ZAP 101.9t ET6 177.04 zA(

PLAMETOCE14TRIC CONIC

C5 16.513 Vt4L 4.064 OLA 14.52 RAL 191.50 RAO 6567.7 _[L 11.743 PTH 2.07 VHp 2.948 OPA 13.64 RAp 175.88 ECC 1.2716

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC IHJ A_54TH INJ TIME

90.00 18 55 36 2939.40 -_?.09 70.14 24.47 98.56 19 39 34

90.00 10 46 46 4344.91 4.70 180.08 19.01 62.04 11 59 13

100.00 20 24 43 2350.29 -28.30 48.77 24.24 100.04 21 3 54

100.00 12 O 21 4107.56 5.72 162.04 18.41 60.62 13 8 49

110.00 21 50 H Z081.99 -31.48 27,64 23.46 104.06 22 25 5

110.00 12 51 12 3940.31 8.55 148.26 16.7t 56.78 13 37 0

DIFFERENTIAL C(_RECTION$ MID-COURSE EXI[CUTION ACCURACY

TOE .0098 TRA .543T TC3-1.7166 BALI .5006 SGT 1605.9 _G4t t036.6 SG3 3571.6

ROE .7030 RRA -.2979 RC3 1.4623 FAU .36169 RRT -.8270 I1_ -.IN529 RTF .8852

FOE-7.3559 FRA22,0131 FC-L_.4369 B61P 7727 _ 2523.7 R23 .0563 R13 -.9739

ROE .7050 BRA 1.0504 BC3 2.2683 FSP 12161 SGI 2486.5 662 737.R THA 126.92

PO CST TIM INJ 2 LAY INJ 2 LONG

2038.4 -25.63 61.77

3744.9 .92 173.44

1751.0 -26.83 40.37

3507.6 1.82 155.49

1483.0 -29.23 19.16

3348.3 4.12 141.97

oRBIT DETERNINATION ACCURACY

ST 242.4 SiR 1089.1 83 3607.1

CRT ,.3191CRS .9316 CST --6393

LSA 3746.5 MSA 419.4 SSA 24.3

EL1 1072.1 EL2 229.1 ALF 94.34

190



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH 0ATE OCT 10 1964

HEL IOEENT RIC CONIC

RL 149.37 LAL -.00

RP 224.41 LAP -.64

RC 254.766 GL 6.42

PL ANETOCENTR IC CONIC

C5 16.551 QHL 4.068

LI_H AZMTH LNCH TIME

90.00 18 54 51

90.00 10 49 8

100.00 20 24 6

100.00 12 2:54

110.00 21 50 0

110.00 12 53 9

FLIGHT TIME 320.00 ARRIVAL DATE AUG 28 1N5

DISTANCE 737.300 EARTH TO MARS

LOL 16.73 VL 32.587 GAL -6.40 AZL 89.20 I_A 232.85 SMA 185.59 ECC .22367 INC .8049 Vl 29.831

LOP 249.58 VP 21.626 GAP -4.65 AZ_ 90.49 TkL 323.73 TAR 19_.58 RCA 144.08 APO 227.10 V2 24.906

GP 9.21 ZAL 140.38 ZAP 99.92 ETS 177.42 ZAE 135,10 ETE 168.12 ZAC 94.53 ETC 257.18 CLP 100.09

OLA 14.69 RAL 161.70 RAD 65467.7 VEL 11.745 PTH 2.07 VHP 2.935 DPA 13.96 RAP 174.98 ECC 1.2724

L-I TIME INJ LAT INJ LoNG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LON_

2644.94 -27.16 70.60 24.78 98.34 19 38 56 2044.9 -25.73 62,23

4339.40 4.52 179.77 19.26 62.02 12 I 27 3739.4 .75 173.13

2357.13 -28.38 49.21 24.56 99,82 21 3 23 1757.1 -26.75 40.80

4102.45 5.61 161.76 18.68 60.59 13 10 57 3502.4 1.65 188.21

2088.34 -31.57 28.03 23.79 103.84 22 24 49 1488.3 -29.35 19.53

3944.00 8.39 148.03 16.95 56.74 13 58 53 3344.0 3,96 141.75

DIFFERENT IAL CORRECTIONS

TOE -,0589 TRA .7846 TC3-1.9784 BAU .5467

RDE .7089 RRA -.8930 RC3 1.4804 FAU .56671

FDE-7.4161 FR422.1927 FC-29.6432 BSP 8433

BOE .7112 BRA 1.1691 BC3 2.4709 FSP 12275

MID-COURSE EXECUT ION ACCURACY

9GT 1950.5 9GR 2034.2 SG3 3598.7

RRT -.8688 RI_ -.9618 RTF .9251

SGB 2818.3 R23 .0599 R13 -.9766

SGI 2724.4 SG2 721.t TNA 133.62

LAUNCH DATE OCT 10 1964 FLIGHT TIME 322.00

HELIOCENTRIC CONIC'

RL 149.37 LAL -.00

RP 224.02 LAP -.67

R( 256.380 GL 6.64

PLAN(T(XENTRIC CONIC

C3 16.600 Vl-q. 4.074

LNCH AZMTH LNCH TIN_

90.00 18 54 16

90.00 10 51 23

100,00 20 23 38

100.00 12 4 43

110.00 21 49 46

110.00 12 85 4

DISTANCE 741.264

LOL 16.73 VL 32.584 GAL -6.41 AZL 89.17 HCA 233.93 SMA 185.54 ECC .22361 INC .8340

LOP 230.65 VP 21.669 GAP -4.90 AZP 90.49 TAL 323.62 TAP 197,55 RCA 144.05 APO 227.02

GP 9.13 Z/d. 140.47 ZAP 97.92 ETS 177.79 Z/dE 132.95 ETE 169.00 ZkC 94.25 ETC 257.29

DLA 14.85 RkL 161.91 RAD 6567.7 VEL 11.747 PTH 2.07 VHP 2.923 DPA 14.27 RAP 174.06

L-I TTME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2651.20 °27.22 71.05 25.10 98.12 19 38 27 2051.2 -25.82

4334.31 4.37 179.50 t9.53 61.99 12 3 38 3734.5 .59

2363.02 -28.44 49.64 24,89 99.60 21 3 1 1763.0 -26.8?

4097.92 5.45 t61.51 18.93 60.36 13 13 1 3497.9 1.49

2093.47 -31.65 28.41 24.12 103.63 22 24 40 1493.5 -29.46

3940.23 8.23 t47.83 17.21 56.71 14 0 44 3340.2 3.82

DIFFERENTIAL CORRECTIONS

TOE -.1239 TRA .9669 TC3-2.2428 BAU .5958

ROE .7125 RRA -.8068 RC3 1.4751 FAU .57027

FOE-7.4637 FRk22.3226 FC-29.7405 BSP 9313

BDE .7231 BRA 1.3t20 BC3 2.6644 FSP 12355

MID-COURSE EXECUTION ACCURACY

SGT 2312.8 9GR 2028.1SG3 3616.6

RRT -.8924 RRF -.9606 RTF .9482

SGB 3076.1 R23 .0389 R13 -.9797

SGl 2993.8 8G2 706.9 THA 139.20

ORBIT OETERMXNATION ACCURACY

ST 342.6 SR 1072.5 SS 3617.6

CRT -.5723 CRS .9302 C$T -.8319

LSA 3764.5 MSA 426.9 S$A 23.9

ELI 1091.5 EL2 276.0 ALF 101.08

ARRIVAL DATE AUG 28 1965

EARTH TO MARS

Vl 29.831

V2 24.548

CLP 98,02

ECC 1.2732

INJ 2 LONG

82.87

172.85

41.21

154.96

19.89

141.55

ORBIT DETERMINATION ACCURACY

ST 439.8 SR 1074.7 SS 3624.0

CRT -.6877 CRS .9288 CST -.9069

LSA 3782.9 NSA 434.1 SSA 23.5

ELI 1124.5 EL2 319.0 ALF 107.88

LAU_ OATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 223.83 LAP -.71

RC 257.974 gL 6.88

PL ANETC_C ENTR IC CONIC

C3 16.861 VHL 4.082

LNCH AZMTH LNCH TIME

90.00 18 53 30

90.00 10 33 35

100.00 20 23 18

100.00 12 6 48

110.00 21 49 40

110.00 12 56 35

FLIGHT TIME 324.00 ARRIVAL DATE AUG 30 1985

LOt. 16.73 _ 32.581 GkL

LOP 251.74 VP 21.712 GAP

GP 9.04 ?AL 140.58 ZAP

DISTANCE 745.235 EARTH TO MARS

-6.43 AZL 89.14 I.K_A 233.01 SMA 185.49 ECC .22560 INC .8625 Vt 29.831

-5.15 ATP 90.49 T AL 323.50 TAP 198.51 RCA 144.U1 APO 226.96 VZ 24.59_

95.92 ETS 178.16 ZAE 130.78 ETE 169.8_ ZkC 93.97 ETC 257.40 CLP 95.99

DLA 14.99 RAL 162.13 RAD 6567.7 VEL 11.749 PTH 2.07 VHP 2.919 DPA 14.58 RAP 173.14 ECC 1.2742

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2657.17 -27.28 71.48 25.45 97.91 19 38 7 2057.2 -25.90 63.08

4330.22 4.23 179.26 19.82 61o97 12 5 45 3730.2 .45 172.62

2368.65 -28.51 50.05 23.23 99.40 21 2 46 1768.6 -26.91 41.61

4093.98 5.32 t61.29 19.22 60.54 13 15 2 3494.0 1.36 154.74

2098.40 -31,73 28.77 24.48 103.43 22 24 38 1498.4 -29.36 20.24

3936.98 8.13 t47.63 17.49 56.68 14 2 32 3337.0 3.69 t41,38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1919 TRA 1.1829 TC3-2.5094 BAU ,6474 SGT 2687.7 SGR 2018.5 SG3 3625.0 ST 585.0 SR 1076.1 SS 3627.6

ROE .7199 RRA -.8789 RC3 1.4666 FAU .37252 RRT -._)O_S RRF -.9392 RTF .9625 CRT -.7473 CRS .927A CST -.9410

F02-7.5043 FRA22.4003 FC-29.7483 BSP 10279 SGB 5561.3 R23 .0558 R13 -.9826 LSA 3803.2 NSA 441.1 SSA 23.1

BDE .7412 BRA 1.4737 BC3 2.9065 FSP 12399 SGI 3288.4 SG2 696.1 THA 143.88 EL1 1171.6 EL2 337.0 ALF 114.54

LAUNCH DATE OCT 10 1964 FLIGHT Tit( 326.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC CONIC DISTANCE 749.213 EARTH TO MARS

RL 149,37 LAL -,00 LOL 16.73 VL 32.579 GAL -6.45 AZL 89.11 HCA 236.10 SNA 185.43 EG¢ .22363 IN(: .8901 Vl 29,831

RP 223.24 LAP -.74 LOP 252.82 VP 21.756 GAP -5.39 A21P 90.50 TAL 323.37 TAP 199.46 RCA 143.98 APO 226.92 V2 24.652

RC 259.547 GL 7.06 GP 8.94 ZkL 140.70 ZAP 93.91 ET9 178.52 ZAE 128,61 ETE 170.58 ZAC 93.69 ETC 257.51 CLP 93.98

PLANETOCENTRIC CONIC

C3 16.734 VH4. 4.0910LA 15,12 RN. 162.35 RkO 6567.7 VEL 11.752 PTH 2.07 VHP 2.917 DPA 14.89 RAP 172.22 ECC 1.2754

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 18 53 33 2662.84 -27.33 71.89 25.81 97.72 19 37 56 2062.8 -25.98 63.48

90.00 10 55 41 4326.56 4.11 179.05 20.13 61.96 12 7 48 3726.6 .33 172.41

100.00 20 23 7 2374.01 -28.57 50.43 23.60 99.20 21 2 41 1774.0 -27.00 41.93

100.00 12 8 49 4090.62 5.21 161.10 19.52 60.52 13 16 59 3490.6 1.24 154.56

110.00 21 49 41 2103.13 -31.81 29.12 24.65 103.24 22 24 44 1303.1 -29.66 20.57

110.00 12 58 44 3934.27 8.03 147.51 17.79 56.66 14 4 18 3334.3 3.59 141.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2611TRA 1.4(]20 TC3-2.7759 BAU .7011 SGT 3070.7 SGR 2005.3 SG3 3623.8 ST 714.7 SR 1076.1SS 3625.9

ROE ,7188 RRA -.8696 1_3 1.4544 FAU .57324 RRT -.9154 RRF -.9577 RTF ,9718 CRT -.7822 CRS .9258 CST -.9892

FOE-7.3285 FRA22.4329 FC-29.6560 BsP 11333 SGB 3667.3 R23 .0519 R13 -.9851 LSA 3822,9 MSA 448.0 SSA 22.6

BDE .7647 BRA 1.6498 6C3 3.1338 FsP 12416 sG1 3602.4 SG2 687.9 TNA 147.81 ELI 1231.8 EL2 389.0 ALF 120.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAQIACH DATE OCT 10 1984 FLIGHT TIM( 328.00 ARRIVAL OATE SEp 3 1965

HELIOCENTRIC C_4|C

RL 149.37 LAL *.OD 1G.TS VL 3Z.ST7 GAL

MP 222,85 LAP -,T?

RC 261.100 GL T.26

PLANETOCENTRIC CONIC

C3 19.819 VHL 4.101

LNCH AZMTM LNCH TIME

90.00 is ss E5

90.0O 10 $7 44

1DO.D0 20 23 4

100.00 12 tO 46

110.00 21 49"$0

110.00 13 0 30

DIFFERENTIAL C_RRECT|ON&

TOE -.3314 TRA 1.6232 TC3-3.0421 BAU °7558

ROE .7E17 RRA -.8588 R¢3 1.4395 FAU .STER§

F08-7.5444 FRAE_.4109 FC_-29.4881 B8P 12445

ROE .7941 BRA 1.8393 BC3 S.3858 FSP 12393

DISTANCE 753.197 EARTH

-8.48 AZL t9.08 MCA |37.t9 _MA 185.41 ECC .22370 IMCLOt.

LOP 253.91 Yp 21.800 GAP -S.S4 AZP 90.50 TkL 323.22 TAP :)00.41 RCA IA3.93 APO 226.89

GP 6.84 ZAL 140.84 ZAP 91.90 ET8 178.88 ZAE 128.4 :) ETE 171.30 ZAC 9_r.40 ETC 257.63

DLA 15.24 RAL 162.59 RAD 8567.7 VEL 11.756 PTH 2.07 VHP 2.919 DPA 15.18 RAP 171.30

I.-I TIME INJ LAT INJ LONG INJ fit ASC |NJ AZMTH INJ TIN( PO CST TI_ INJ 2 LAT

2168.22 *27.38 72.E7 26.18 97.53 19 67 55 2068.Z -28.05

43='3.51 4.08 178.88 20.46 61.95 lZ 9 47 3723.5 .23

2179.11 -28.62 50.80 P5.98 99.01 21 2 43 1779.1 -27.08

4087.88 5.12 180.95 19.85 60.5t 13 18 54 3487.9 1.15

2107.65 -31.88 29.45 25.84 103.05 22 24 57 1507.6 -29.75

3932.08 7.95 147.39 18.11 S8.G4 14 6 2 3332.1 3.51

MID-COURSE EXECUTION ACCURACY

S_T 3851.0 Era 1988.1 s_3 3613.4

flRT -,_!)208 RRF -.R560 flTF .9781

$S_)0.1 R23 .0482 R13 -.9872

Vfl 39_1.3 SGZ 682.7 THA 151.15

TO MARS

.9172 Vl 29.831

V2 24.674

CLp 91.92

ECC 1.2768

INJ 2 LONG

63.66

172.24

42.34

154.41

20.89

141.12

ORBIT OETERMINATION ACCURACY

ST 846.8 SR 1075.6 SS 3622.6

CRT -.8041 CRS .9243 CST -.9696

LSA $845.8 MSA 454.S SEA 22.2

EL1 130A.$ EL2 415.1 ALF 126.64

LAUNCH OATS OCT 10 196A FLIGHT TIME 330.00 ARRIVAL DATE SEp 5 1965

_(LIOCENT_]C _IC

RL 149.37 LAL -.00

RP 222.4T LAP -.80

RC 2SR.9_3 _. 7.45

PLAN[TOCENTRIC C_NIC

C3 16.917 VNL 4.119

LNCH AZMTH Li_H TIME

90.00 18 53 17

90.00 10 59 41

100.00 ZO 23 tl

100.00 12 12 39

110.00 El $0 8

110.00 13 E 13

DIFFERENTIAL CORRECTIONS

TIDE -.4025 TNA 1.8471

ROE .7239 RNA -.8414

FDE-7.5417 FRA22.3494

ODE .9288 RRA 2.0318

DISTANCE 757.187 EARTH TO MARS

18.73 VL 3E.ST5 GAL -6.51AZL 89.06 HCA 238.28 SNA 185.38 ECC .22383 INC .9488 vl 29.831

LOP ESS.O0 VP 21.845 GAP -5,68 AZP 90,50 TAL 323.06 TAP 201.$4 RCA 143,88 APO 226.87 V2 24,716

GP 8.73 ZAL 140.91 ZAP 89.90 ET$ 179.20 ZAE 124.24 ETE 171.98 ZAC 93.11ETC 257.75 CLp 89.90

OLA 15.35 RAL IEE.84 RAID 8847.7 VIEL 11.790 PTH 2.08 VHP 2.924 DPA 15.48 RAP 170.38 ECC 1.2784

L-| TIME |NJ LAT |NJ t._NG |NJ RT ASK_ INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2673o31 -27.41 71.64 18.38 97.35 19 38 0 2073.3 -26.12 64.2!

432|.07 3.94 176.74 10.80 61.94 11 11 42 3721.1 .15 172.11

2393.94 -28.87 51,15 18.39 98.84 81 2 55 1763.9 -27.15 42.66

4095.98 5.04 180,83 20.19 90.30 13 EO 44 3485.7 1.08 154.29

2111.97 -31.94 21),77 25.95 |02.87 12 ES 18 1512.0 -29.84 21.19

3930.42 7.99 147.30 18.44 56.63 14 7 43 3330.4 3.44 1At.Q3

MIO-COUR81[ EXECUTION ACCuRACy OREIT DETERMINATION ACCURACY

TC3-3.3014 BAU .8|37 _IGT 3150.5 8DR |1NII.2 SG3 3593.E ST 980°7 SR 1073.7 SS 3613.7

tiC3 t.4207 FAU .S70Q2 RflT -.9231 _ -,9541RTF .9819 CRT -.8185 CRS .9226 CST -.9765

FC-_I.tOS5 DiP 13611 _ 4314.2 R23 .0448 R13 -.9890 LEA 3897.8 NSA 461.1 SEA 21.7

BC3 3.5978 FSP _2347 I_1 4271.1 892 879.3 THA 154.00 ELl 1387.2 EL2 436.0 ALF 131.84

LAUNCH DATE OCT tO I964 FLIGHT TIM( 312.00 ARRIVAL DATE SEP 7 1965

14_LIOCENTRIC COHIC

RL 149.37 LAL -.OO LOL 16,73 VL 32.573 GAL

RF 222.08 LAp -.83 LOP 258.10 VP 21,888 GAP

RC 264.145 GL 7.63 GP 8.62 ZAL 141.18 ZAP

PLANETOCENTRIC CONIC

C3 17.027 VML 4.126

LMCH AZMTH LNCH TIME

90.00 18 53 39

90.00 11 1 $5

100.00 20 23 27

100.00 12 14 28

110.00 21 50 SI

110.00 13 3 53

DIFFERENTIAL C_RRECTIONs

TOE -.4715 TRA 2.0792 TC3-3.$582 BAU .8694

ROE .7211 RRA -.8375 RC3 1.3870 FAU .58195

FDE-7.4178 FRA22.3426 FC-28.5698 BSP 14963

BDE .8819 8RA 2.2415 8C3 3.8190 FSP 12504

DISTANCE 761.180 EARTH TO MARS

-6.54 AZL 89.03 HCA 239.38 SMA 185.35 ECC .22399 INC .9698 VI 29.831

-8.11 kip 90.48 TAL 3_2.89 TAP 202.27 RCA 143.63 APO 226.87 V2 24.756

87.9| ETS 179.53 ZA( 122.06 ETE 172.62 ZAC 92.83 [TC 257.$7 CLP 87.99

OLA 15.44 RAL 163.10 RAD 6587.7 VEL 11.785 PTM 2.06 VHP 2.932 DPA 15.73 RAp 169.&8 ECC 1.2602

L-I TIME [NJ LAT INJ LONG INJ RT ASC ZNJ AZMTH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2678.09 -27.46 72.98 26.99 97.18 19 38 17 2078.1 -26.18 64.$5

4319.29 3.88 178.84 21.17 61.93 12 13 34 3719.3 .10 172.01

2388.50 -28.72 51.A8 26.79 98.$7 21 3 15 1788.5 -27.22 A3.00

4084.I2 4.99 180.74 20.55 60.49 13 22 32 3464.1 1.02 154.20

2116.07 32.01 30.08 26.07 10E,70 22 23 47 1516.1 -29.93 21.48

3929.31 7.84 147.24 18.80 36.G2 14 9 22 3329.3 3.40 140.98

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

_T 4245.2 SGR 1941.2 SG3 3560.0 ST 1115.2 SR 1065.3 SS 3581.0

RRT -.9259 flRF -.9518 RTF .9854 CRT -.828| CRS .9186 CST -.9820

SG8 4882.0 R23 .0417 R13 -.9900 LEA $87_.7 NSA 487.7 SEA 21.7

V,| 4919.1 _ 674.1 THA 138.38 EL1 1474.6 EL2 451.7 ALF 136.58

LAUNCH DATE OCT 10 1994 FLIGHT TIME 334.00 ARRIVAL DATE SEP 9 196

HELIOCENTRIC CONIC

RL 149.$7 LAL -.00

RP 221o70 LAP -.87

RC 265.889 GL 7.80

PLAN[TOCENTltlCCCI4IC

C3 17.150 VHL 4.141

LNCH AZNTH LNCH TIM( L-I'_IME lNJ LAT

90.00 ll 53 39 2G82.81 -27,50

90.00 11 3 23 43|8,07 3.84

100.00 20 28 50 2391.81 -18,78

100.00 12 16 13 4083.09 4.96

IlO.O0 21 51 2 1120.00 -3|.08

110.00 15 5 30 3988.8R 7,82

DIFFERENTIAL CCMRECTIONs

TOE -.5454 TRA 2.3034 1C3.-3.8135 BAU .9889

ROE .7253 RRA -.8102 RC3 1.3985 FAU ,S3982

#0E-7.4475 FRA22.1_3 FC-ZR.E305 88P 18120

ROE .9073 BflA 2.4450 9CS 4.0_18 FSP 12Z8|

DISTANCE 765.18_ EARTH TO MARS

LOL 18.73 VL 32.571 GAL -6.52 AZL 29.00 HCA 240.48 SNA 185.33 ECC .22A20 INC .9954 vl 29.631

LOP 237.20 VP 15.933 GAP -8.34 AZP 90.49 TAL 312.71 TAp 203.19 RCA 143o78 APO 226.88 V2 24.799

GP 8.50 ZAL 141.33 ZAp _ 85.93 ETS 179.85 ZNE 119.89.[TE 173.28 ZAC 92.$4 ETC 257.99 CLP 85.$9

OLA 15.52 RAt. 193.37 RAO 8667.7 _q[L 11.770 PTH 2.08 VHP 2.944 DPA 15.gg RAP 168.59 ECC 1.2822

INJ L(_AG |NJ RT ARC |NJ A_IATH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

73.31 27.42 97.0_ 19 38 41 2082.6 -26.24 64.87

178.57 21.§5 G1,92 12 13 21 3718.1 .06 171.94

51,80 I?.11 98.5| 2| 3 43 1792.8 -27.29 43.31

180.88 10.93 60.46 13 Z4 16 3483.| .99 15A.15

30.37 29.51 10_.54 12 18 82 1520.0 -30,01 21.79

147.11 19.1T 56.92 14 10 59 3328.? 3.38 140.94

M|O-COURSI[ [XECUT|ON ACCURACY ORBIT 0[TERM|NATION ACCURACY

SGT 4135.1 8DR 1917.9 SG3 3113.T ST 1250.1 SR 1084.4 SS $575.2

RRT -.1190 R_ r -.!)419 RTF ,9880 CRT **8349 CR$ .9179 CST -.9848

5018.3 R!3 .0394 R13 -,99|5 LEA 3R05o6 NSA 473.3 SEA 21.C

SG! 4970,9 S_2 875._ THA 158.62 EL1 1574.S EL2 465.1 ALF 140.4E
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 19641
i

LAUNCH DATE OCT 10 1984

HELIOCEMTRIC CONIC

R_ 149.37 LAL -.00

RP 221.32 LAP -.90

RC 287.114 GL 7.9T

PLANETOCENTRIC CONIC

C3 17.285 VHL 4.158

LNCH AZMTH LNCH TIHE

90.00 19 54 28

90.00 11 S 8

100.00 20 24 E3

100.00 12 17 54

110.00 21 51 41

110.00 13 7 S

FLIGHT TIN( 336.00 ARRIVAL DATE SEp 11 IS65

LOt. 18.73 V_ 32.570 GAL

LOP 238.31 VP 21.989 ;AP

GP 8.38 ZAL 141.52 ZAP

DISTANCE 789.194 EARTH TO MARS

-8.61 AZL 88.98 HCA Z41.58 SI4A 185.31 ECC .22448 INC 1.0ZOA Vl 29.831

-S.57 AZl _ 90.49 T&L 322.51 TAp 204.10 RCA 143.T1 ApO 226.90 _2 24.841

83.97 ETS 160.16 ZAE 117.73 ETE 173.78 zAC 92.25 ETC Z58.12 CLP 83.91

OLA 15.58 RAL 183.65 RAG 6567.7 VEL 11.776 PTH 2.08 VHp 2.960 DPk 16.23 RAp 167.71ECC 1.2845

Lol TIME INJ LAT INJ LONG INJ NT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2686.85 °27.54 73.91 27.86 99.88 19 39 15 2096.8 -26.30 65.16

4317.47 3.82 178.54 21.95 61.92 12 17 S 371T.5 .04 171.91

2399.69 -29.60 52.09 27.37 98.36 21 4 20 1T96.9 -27.35 43.59

4092.96 4.94 t60.66 21,33 60.48 13 25 57 3482.7 .97 154.12

2123.73 -32.12 30.64 29.97 102.38 22 27 5 1523.7 -30.08 22.02

3928.50 7.82 147.21 19.56 56.62 14 12 34 3328.6 3.37 140.94

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.3202 TRA 2.3289 ;C3-4.0932 &Au .9890 SG; 50|3.9 M4t 1891.1 M,3 3478.2 ST 1385.3 SR 1061.8 SS 3362.g

ROE .7284 RRA -.8025 RC3 1.3449 FAu .55304 RRT -.MS3 _ -.9472 RTF .9899 CLT -.8398 CRS .9168 CST -.9866

FOE-7.4475 FRA21.8915 FC-27.8000 OSP 17305 S_ 3367.8 R_3 .0379 R13 -.9926 LSA 3938.4 NSA 479.2 SSA 20.4

BDE .9587 BRA 2.6532 BC3 4.2200 FSP 12073 SG1 33|4.9 IG2 979.7 ;HA 160.47 ELI 1679.4 ELI 475.5 ALF 143.88

LAUNCH DATE OCT 10 191_4 FLISHT ;lie 338.00 ARRIVAL DATE SEP 13 1963

H(LI_K;EHTRIC r,._NIC D|$TAII4CE TT3.910 EARTH TO MARS

RL 149.57 LAL 0.00 LOL 15.73 VL 32.570 GAL -9.68 AZL 88.95 HCA 242.69 SMA 195.29 ECC .22476 INC 1.0451 Vl 29.831

RP 220._4 LAP -.95 LOP 239.41VP 22.018 GAp -6.80 AZP 90.49 TAL 322.30 TAp 205.00 RCA 143.85 APO 226.94 V2 24.883

RC 288.570 r,L. 8.19 6P 8._5 ZAL 141.75 ZAp 82.05 (T8 180.48 ZAE 115.58 ETE 174.31 ZA_ 91.95 ETC 258.23 CLP 81.95

PLANE TOCENTR i C C(_IlC

C3 17.434 VHL &.t?_ Dt.A 13.84 RAL 183.94 Rk_ 85_7.7 _'EL lt.78_ PTH 2.08 VHP 2.979 DpA 18.45 RAP tGG.SG ECC 1.2659

LNCH AZHTH LNCH TIME L-I ;IRE INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ T_IXE PO CST TIM 1NJ 2 LAT ZNJ 2 LONG

90.00 18 33 T £880.78 -97.57 73.90 28.33 98.74 19 39 58 2090.9 -26.35 65.44

90.00 11 6 47 4317.49 3.82 178.54 22.36 81.92 12 18 45 3717.5 .04 171.91

100.00 20 23 5 2400.70 -90.94 32.37 20.14 98.22 21 5 5 1800.7' -27.40 43.86

100.00 12 19 31 4082.81 4.95 180.87 21.74 80.49 13 27 3# 3482.8 .98 154.13

110.00 21 32 28 2127.£8 -39.17 30.91 97.44 102.24 22 27 53 1527.3 -30.15 22.28

110.00 13 8 57 31811.01 7.83 14T.23 [9.97 38.82 14 14 G 3529.0 3,39 140_96

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TOE -.6955 TRA £.7393 TC9-4.3040 9AU 1.0491 IM;T 5408.8 _ 1081.4 $83 3424.6 ST 1520.1 SR 1057.6 &S 3544.2

ROE .7305 flRA -.7844 fiE3 |.3t7S FAU .54857 RflT -.t1939 _ -,9445 RTF .99/3 CRT -.8431CRS .9153 CST -.9982

F08-7.4198 FRA21.8290 FC-27.2418 BSP 1851t SG8 5720.1 R23 .0889 R13 -.9935 LSA 3969.3 NSA 484.8 SSA 19.6

• 8DE 1.9087 ERA 2.8837 9C3 4.5011 FWJ 11872 9Gt 3979.7 M_ 878.3 114A 182.$0 ELI 178T.8 EL2 463.6 ALF 149.87

LAUNCH DATE OCT 10 1964 FLIGHT T|M( 340.00 ARRIVAL DATE SEp 15 1965

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 220.3_ LAP -.98

RC 2?0.009 _L 9.28

PLANETOCEHTRIC CONIC

C3 17.596 VHL 4.195

LNCH AZMTH LNCH TIME

9O.OO 18 35 58

90.00 11 8 22

100,00 20 25 SS

100.00 12 21 4

110.00 21 53 22

110.00 13 10 G

DISTANCE 777.230 EARTH TO MARS

-6_?0 AZL 88;9_ HCA 243.§1 SMA 125.22 ECC .2251! |HC 1.0694 vl

_2

CLP

LOL 16.73 VL 32.569 GAL 29.831

LOP 260.53 _p 22.0T1 GAP -7.03 kTP 90.47 TAL 322.08 Tk 9 2n5,89 _C_ _4_,_T _PO 22_.gg 24,924

GF 8.12 ZAL 141.g5 ZAP 60.12 ETS 16_.74 ZAE 113.48 ETE i74.81 ZAC 91.68 ETC 258.35 80.02

DLA 15.68 RAL 164.24 RAO 6567.7 VEL 11.769 PTH 2.08 VHp 3.001DPA 16.66 RAp 166.03 (CC 1.2898

L-I TIME ZHJ LAT INJ LONG INJ RT ASC IHJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2694.45 -27.60 74.16 29.81 g6.61 19 40 50 2094.5 -26.40 85.70

4318.13 3.94 178.58 22.60 61.92 12 20 21 3718.1 .06 171.94

2404.2G -28.89 52.83 29,82 98,09 2t 5 59 1804.3 -27.46 44.11

4093.55 4.97 160.71 22.18 60.49 13 29 8 3483.6 1.00 154.17

2130.81 -32.22 31.16 27.9_ 102.10 22 28 53 1530.6 -30.22 22.51

3929.96 7.87 147.28 20.40 56.83 14 15 36 3330.0 3.42 141.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7714 ;_A 2.9939 T¢3-4.3358 BAD 1.1991 $G; 5758.8 SGR t829.4 $83 3383.3 57 1554.1 SR 1052.3 SS 3521.0

ROE .7321 RRA -.T659 RC3 1.2872 FAU .54053 RflT -.9219 RfU r o.9415 RTF .9924 CRT -.8453 CRS .9136 CST -.9894

FOE-7.3736 FRA21.3363 FC-28.3948 BSP 19726 SG8 8070.8 RZ3 .0357 R13 -.9942 LSA 4000.0 MSA 490.0 SSA 19.3

BOE 1.0635 8RA 3.0805 8C3 4.7147 FSP 11657 $81 8032.5 _ 680.3 THA 163.54 ELI 1898.2 ELI 489.9 ALF 149.48

LAUNCH DATE OCT 10 1984 FLIGHT TIN( 342.00 ARRIVAL DAlE SEP 17 1963

HELIO_EHTRIC COttIC DES;AINU( 781.255 EARTH TO MARS

RL 149.37 LAL -.00 LOL 16.73 VL 32.569 GAL -8.75 AZL 811.91HCA 244.92 SMA 185.28 ECC .22550 INC 1.0933 vl 29.831

RP 220.18 LAP -.99 LOP 281._4 V1P 22.117 GAP -7.23 AZP 90.46 TAt. 321.95 TAp 206.77 RCA 143.50 AI_ 227.06 V2 24.963

RC 271.430 GL 8.42 r,P 7.99 ZAL 142.19 ZAP 78.23 ET8 181.02 ZA( 111.36 ETE 175.28 ZAC 91.40 ETC 259.47 CLP 78.11

PLANETOCENTRIC CONIC

C3 ST.;T2 Vt4L 4.218 DLA 13.71RAL _84.$S RJ_O 8587.7 V(_ 11.T_8 P;H 2.08 VHP 5.027 OPA 16.85 RAp 165.23 ECC 1.2925

LNCH AZMTH LN_H TIN( L-I TIN( INJ LAT INJ LONG |NJ RT AS(; INJ AZNTH INJ TIME leo CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 56 54 2897.83 -27.89 74.41 29.31 96.49 19 41 51 Z097.8 026.44 65.94

90.00 11 9 33 4519.38 3.88 178.85 23._5 61.93 12 21 53 3719.4 .10 172.01

100.00 20 26 54 2407.57 -28.91 52.87 29.12 97.99 2t 7 2 1807.6 -27.50 44.35

100.00 12 22 34 4084.88 3.09 160.70 _.83 90.49 13 30 39 3484.9 1.05 154.24

110_-00 21 54 24 2133.77 -32.28 31.39 28.44 101.96 22 29 58 1533.8 -30.28 22.74

110.00 13 11 33 3931,44 7.99 147,38 90,94 58.84 14 17 4 3331.4 3.48 141.09

DIFFERENTIAL C_RRECTION9 N_O-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.8490 TRA 3.2122 TC304.7573 BAU 1.1890 $GT 8183.9 I_ 1795.8 34_3 3295.9 ST 1787.2 8R 1046.2 SS 3494.3

ROE .7334 RRA -.7497 RC3 1.2548 FAU .53_21 RRT -.9193 RDF -.9383 RTF .9953 CRT -.8466 CRS .9118 CST -.9904

FOE-7.3141 FRA21.0157 FC-25.9788 88P 201139 _ _419.4 R_ .0351 R13 -.9947 LSA 4031.6 MSA 493.0 s9A 18.9

_( 1.1212 8RA 3.28T8 _C3 4.9200 FSP 11432 SGI 8393.0 98_ 892.4 ;HA 184.63 EL1 2010.9 EL2 494.g ALF 151,TT
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JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT tO 1984
FLIGHT TIM( 344.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC C(_4iC OISTANCE 785.286 EARTH TO MARS

RL 149.37 LAL -.00 LOt- 16.73 VL 32.588 GAL -6.80 AZL 88.88 HCA 248.04 SRA 185.27 ECC .22594 iNC 1.1168 V1 Z9.831

RP 219.81 LAP -1.02 LOP 281,78 VP 22,164 GAP -7.47 AZP 90.45 TAL 321.60 TAP 207.64 RCA 143.41 kPO 227.13 V2 25.006

RE 272.855 GL 8.55 ;P 7.86 ZAL 142.42 ZAP 76.36 ET$ 181.28 ZAE 109.29 ETE-175.72 ZAC 91.13 ETC 258.58 CLP 76.24

PLANETOCENTRIC C(_llC

C3 17.963 VHL 4.238 0LA 15.73 RAL 164_87 RAD 6567.7 V(L 11.804 PTR 2.09 VRP 3.057 0PA 17.03 RAp 164.46 ECC 1.2956

LNCH AZMTM LNCM TIME L-i TIME lNJ LAX |RJ LONG INJ RT ASC INJ AZ14TH INJ TiRE PC) CST TiM INJ 2 LAT iNJ 2 LONG

90.00 18 S$ 0 2700.94 -27.65 74.63 29.83 96.38 19 43 1 2100.9 -28.48 66.16

90.00 11 11 19 4321.24 3.94 178.75 23.73 61.94 12 23 21 3721.2 .16 172.12

100.00 20 28 2 2410.63 -28.94 53.09 29.64 97.85 21 8 12 1810.8 -27.55 44.57

100.00 12 23 59 4086.78 5.08 180.89 23.10 60.50 13 32 6 3486.8 1.11 154.35

110.00 21 55 34 2138.75 -32.30 31.62 28.98 101.84 22 3111 1536.7 -30.34 22.95

110.00 13 1Z 58 3933.43 8.00 147.48 21.31 56.65 14 18 30 3333.4 3.56 141.19

DIFFERENTIAL C_mRECTION8 M|D-CO4JRS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9234 TRA 3.4408 TC3-4.9882 OAU 1.2288 _14T 4530.8 _ 1780.4 863 3222.5 ST 1919.0 SR 1039.6 SS $464.7

ROE .7345 MRA -.7271 tiC3 1.2205 FAU .52092 RRT -.9182 RRF -.9348 RTF .9940 CRT -.8472 CRS .9100 CST -.9912

FDE-7.2440 FRA20.8652 Fc-L_3.1059 9SP 22142 _ 6793.9 R23 .0348 R13 -.9952 LSA 4064.1MSA 499.8 SSA 18.4

BOE 1.1815 BflA 3.5167 BC3 S.1159 FSP 11192 SG1 8729.1 _ 884.G THA 165.98 ELI 2|24.7 EL2 498.8 ALF 153.79

LAUNCH DATE OCT 10 1984 FLIGHT TZM[ 346.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC C_IC DISTANCE 799.321 EARTH TO MARS

RL 149.37 LAL -.00 I.QL 18.73 V_ 32,§89 GAL -8.95 AZL 89.88 HCA 247.17 SI4A 185.27 ECC .22642 INC 1.1400 V1 29.831

RP 219.44 LAP -1.05 LON 283.89 VP 28.210 GAP -7,88 AZlP 90.44 TAL 321.34 TAP 208.50 RCA 143.32 APO 227.22 V2 25.047

RC 274.280 Gt. 8.89 GP 7.72 ZAL 148.99 ZAp 74.55 ETS 181.54 zAE 107.24 ETE 178.14 ZAC 90.86 ETC 258.68 CLP 74.41

PLAN(TOCENTRIC CONIC

C3 18.189 VHL 4.8GZ DLA 13.73 RAIL. 195.80 RAD 9567.7 VI[L 11.813 PTH 8.09 VMP 3.089 DPA 17.18 _RAP 163.73 ECC 1.2990

LNCH AZI4TM LNCH TIME L-I TIM( |NJ LAX INJ LONG INJ RT ASC INJ AZI4TH INJ TIN([ 120 CST TiM lHJ 2 LAT INJ 2 LONG

90.00 18 59 19 8703.79 -27.97 74.84 30.39 96.28 19 44 20 2103.8 -26.51 66.36

90.00 11 12 41 4383.71 4.08 178.89 84.22 61.95 12 24 45 3723.7 .24 172.25

100.00 20 29 18 8413,4& 88 98 53.30 50.19 97.74 21 9 31 1813.5 -27.59 44.77

100.00 18 28 81 4089.27 5.18 181.03 83.59 80.52 13 33 30 3489.3 1.20 154.48

110.00 21 58 St 8139.55 -38.34 31.98 89.51 101.78 82 32 30 1539.6 -30.39 23.15

110.00 13 14 17 393§.94 8.09 147.80 81.79 SE.67 14 19 53 3335.9 3.65 141.32

DIFFERENTIAL CGRRECTION8 M|D-CoURIME [vrCUT|ON ACCURACY oRBIT DETERMINATION ACCURACY

TOE-1.0031 TWA 3.8897 TC3-S.1981BAU 1.2874 SET 9890.3 _ 1784.0 3G3 3143.8 3T 2069.2 SR 1032.3 SS 3431.3

ROE .7353 RRA -.7071RC3 1.1948 FAU .§0958 RRT -.9187 RRF -.9310 RTF .9945 CRT -.2472 CRS .9080 CST -.9918

FOE-7.1803 FRAEO.2914 FC-24.2788 Blip 83337 _ 7108.7 R83 .0347 R13 -.9956 LSA 4096.9 MSA 504.3 SSA 18.0

+ BOE 1.2437 BRA 3.7372 9C3 5.3008 FSP 101137 SG1 7069.4 _ _86.8 THA 167.01 ELI 2238.9 EL2 501.9 ALF 155.58

LAUNCH DATE OCT 10 1964

HELiOCENTRiC CONIC

RL 149.37 LAL -.00

R_ 219.07 LAP -1.08

RC 275.$89 GL 8.80

pLANETOCENTRIC CONIC

CS 18.390 VHL 4.268

LNCM AZMTH LNCH TIME

90.00 19 0 41

90.00 11 11 58

100.00 20 30 43

100.00 12 26 38

110.00 21 58 15

110.00 13 15 38

FLIGHT TIME 348.00 ARRIVAL DATE SEP Z3 1965

OISTANEE 793.362 EARTH TO MARS

LOt. 16.73 VL 32.589 GAL -8.9_ AZL 86.84 HCA 248.29 3MA 185.28 ECC .22695 INC 1.1628 vl 29.831

LOP 265.01VP 22.256 GAP -7.90 A ZP 90.43 TAL 321.06 TAp 209.36 RCA 143.23 kPO 227.33 V2 25.088

;p 7.56 ZAL 142.96 ZkP 72.76 ETS 181.76 ZAE 105.23 ETE 176.53 ZAC 90.61ETC 250.79 CLP 72.61

DLA 15.72 RAL t65.54 RAO 6587.7 VEL 11.823 pTH 2.09 VHP 3.125 OpA 17.32 RAP 163.03 ECC 1.3026

L-] TIME INJ LAT INJ LONG [MJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2706.36 -27.69 75.02 30.91 96.19 19 45 48 2106.4 -26.54 66.54

4326.79 _ 4.12 179.06 24.73 61.96 12 26 5 3726.6 .$4 172.42

2416.06 -28.99 53.49 30.73 97.65 21 lO 59 1616.1 -27.63 44.95

4092.33 5.27 161.20 24.09 60.53 13 34 51 3492.3 1.30 154.65

2142.16 -32.38 32.02 30.06 101.61 22 33 57 1542.2 -50.44 23.]4

3938.98 8.21 147.76 28.29 56.70 14 21 15 3339.0 3.77 141.48

ORBIT DETERMINATION ACCURACY .

ST 2178.1SR 1024.9 SS 3397.0

CRT -.8469 CRS .9061C$T -.9925

LSA 4132.2 MSA 508.4 $SA 17.5

EL1 2353.8 EL2 504.3 ALF 157.16

OtFFERENTIAL CORRECTIONS

708-1.0823 TRA 5.8978 TC3-5.3534 9AU 1.3461

ROE .7363 Rflk -.6866 tiC3 1.1486 FAU .4trr36

F0(-7.0749 FRAtD.8899 FC-23.4236 BSP 24500

80E _.3090 BRA 3.9576 BC3 5.4752 FDP 10681

LAUNCH DATE OCT 10 1964

HELIOCENTRIC C(_IC

MID-COURSE EXECUTION ACCURACY

SGT 7241.6 SGR 1687.1 SG3 3061.0

RRT -.9086 RRF -.9289 RTF .9950

$68 7435.5 R23 .0347 R13 -.9959

SEt 7403.5 SG8 889.1 THA 167.94

FLIGHT TIME 350.00 ARRIVAL DATE SEP 25 1965

DISTANCE 797.406 EARTH TO MARS

249.42 SMA 185.29 ECC .22753 INC 1.1855 vt 29.851

320.78 TAP 210.20 RCA 143.13 APO 227.45 V2 25.128

103.25 ETE 176.90 ZAC 90.35 ETC 258.88 CLP 70.85

RL 149.37 LAL -.OO LOt. 16.73 VL 32_589 GAL -6.97 AZL 88.81HCA

RP 218.70 LAP -1.11 LOP 266.15 VP 82.302 GAP -&.11 AZP 90.42 TAL

RC 276.940 GL 8.92 _ 7.44 ZAL 143.84 ZAP 71.01 ET3 192.01 ZAE

PLAN(TOCENTRIC CONIC

CS 18.627 VHL 4.316 DLA 15.71RAL 185.29 RAD 6567.8 _I[L 11.833 PTH

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 19 2 16 2708.68 -27.70 75.19 31.48

90.00 11 15 11 4330.47 4.24 179.87 25.25

100.00 20 32 16 2418.62 -29.01 53.98 31,31

100.00 12 27 52 4095.98 5.39 161.40 24.62

110.O0 21 59 46 2144.65 -32.41 38.21 30.64

110.00 13 16 51 3942151 8.34 147.95 88.81

DIFFERENTIAL C_RRECTION$

70E-t_1591 TRA 4.1892 TC3-5.5220 9AU 1._026

ROE .7383 RRA -.6688 RC3 1.1098 FAU .48388

FDE-6.gs96 FflAtD.4901 FC-22.4890 B3P 25724

BDE 1.3732 BRA 4.1827 BC3 5.8323 FSP 10420

2.10 VHP 3.164 OpA 17.44

INJ AZMTH INJ TIME 12(3 CST TIM

96.10 19 47 24 2108.7

61.98 12 27 22 3730.5

97.$6 21 12 34 1818.4

80.55 13 36 6 3496.0

101.50 22 35 3| 1544.8

56.73 14 22 34 3342.5

MID-COURSE EXECUTION ACCURACY

SGT 7583.7 SGR 1648.7 363 2973.7

RRT -.9048 RRF -.9223 RTF .9953

3r,dS 7780.8 R23 .0347 R13 -_9961

3G1 7730.0 SG2 690.9 THA 168.79

RAp 162.37 ECC 1.3065

INJ Z LAT INJ 2 LONG

-26.57 66.71

.46 172.63

-27.66 45.12

1.43 154.85

-30.49 23.52

3.90 141.67

ORBIT DETERMINATION ACCURACY

ST 2303.7 SR 1016.1 83 3355.7

CRT -.8457 CRS .9037 CST -.9927

LSA 4163.8 MSA 512.5 sSA 17.2

ELI 2466.3 EL2 506.4 ALF 158.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.00

RP 218.34 LAP -1.14

RC 278.273 GL 9.02

pLANETOCEMTR|C CONIC

C5 18.880 VHL 4.345

LNCM AZNTH LNCH TIME

90.00 19 3 58

90.00 11 16 20

100.00 20 33 57

100.00 12 29 2

110.00 22 1 24

110.00 13 18 4

FLIGHT TIHE 352.00 ARRIVAL DATE SEP Z7 1965

DISTANCE 801.455 EARTH TO MARS

-T.04 AZL 66.T9 HCA 250.86 ,_A 185.30 [CC .2_815 INC 1,2078 vl Z9.831

APO 227.58 V2 25.168

ETC 258.98 CLP 69.12

16.T3 VL 32,370 GALLOL

LOP 267.28 VF 22.349 GAP -8.32 AZP 90.40 TAL 320.47 TAp 211.03 RCA 143.02

GP T.30 ZAL 143,54 ZAp 69.30 ITS 182,22 ZAE 101.31 ETE 177.25 ZAC 90.11

DLA 15.68 RAL 166.25 RAD 6567.8 VEL 11.843 PTH 2.10 VHP 3.206 DPA 17.54 RAp 161.75 ECC 1.3107

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CRT TIM INJ 2 LAT INJ 2 LC#4G

2710.76 -27.72 75.34 32.07 96.03 19 49 9 2110.8 -26.60 66.85

4334.74 4.57 179_.51 25.80 62.00 12 28 35 3734.7 .59 172-[87

2420.56 -29.05 53.82 31.89 97.48 21 14 17 1820.6 -27.69 45.27

4100.16 3.33 161.63 25.16 60.58 13 37 22 3500.2 1.57 155.08

2146.93 -32.44 32.38 31.23 101.41 22 37 11 1547.0 -30.53 23.68

3946.33 6.69 146.tS 23.35 56.76 14 23 51 3346.5 4.06 141.88

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.2425 TRA 4.3541 TC3-5,6662 BAU 1.4611 SGT 7917.0 S_ 1612.3 SG3 2885.2

ROE .7381RRA -.6454 RC3 1.0740 FAU .471§2 RRT -.0993 RRF -.9177 RTF .9936

FOE-6.8602 FflA19.0365 FC-21.6219 BSP 26771 SGB 6079.5 R23 .0354 R13 -.9963

8DE 1.4451BRA 4.4016 BC3 5.7887 FSP 10062 SG1 8049.7 S_?. 693.6 THA 169.34

LAUNCH DATE OCT 10 1964 FLIGHT TIME 354.00

HELIOCENTRIC _1C 91SlkN£E 605.506

RL 149.37 LAL -.00 LOL 16.73 VL 32,371 GAL -7.|1 AZI. 88.?7 HCA _51.70 SMA 185.31 ECC .22883

RP 217.98 LAW -1,1T LOP 268.42 _P 22,395 GAP -8.53 AZ1P 90,39 TAL 320.16 TAP 211.86 RCA 142.91

RC 279.389 GL 9.12 GP 7.16 2AL 143.85 ZAP 67.63 ET$ 182.43 ZAE 99.40 ETA 177.57 ZAC 89.88

WLANETOCENTRIC CONIC

C3 19.150 VNL 4.376 DLA 15.$3 R/q. 166.61RAD 6567.8 VEL 11,855 PTH 2.10 VHP 3,250 DwA 17.62

LNCH AZNTH LNCH TIM( L-I TIM( |NJ LAY INJ LONG lHJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 19 5 49 2712.39 -27,73 75.47 32.98 95.96 19 51 2 2112.6

go.o0 11 17 24 4339.61 4.53 179.78 26.36 62.02 12 29 44 3739.6

100.00 20 35 46 2422.31 -_.04 33.96 32.50 97.40 21 16 9 1622.5

100.00 12 30 8 4104.93 5.69 161.69 25.72 80.60 13 38 33 3504.9

110.00 22 $ 9 2143.t0 -32.47 $2.34 3t.94 101.32 22 38 56 1549.1

110.00 13 19 13 3951.10 8.66 148.41 25.90 56.80 14 25 6 3351.1

DIFFERENTIAL C.CRRECTION8 NIO-COUR_ (XECUTIOI ACCURACY

TOE-1.3242 TRA 4.3821 TC3o3.8353 BAU 1.5173 SGT 8240.1 _wR 1575.0 SG3 2793.6

ROE .7390 RRA -.8248 RC3 1.0334 FAU .45775 RRT-.O940RRF -.9127 RTF .9959

FDE-6.7749 FRA16.5387 FC-20.$938 8M _7838 _ 8399.3 N_ .0558 R13 -.9965

BDE 1.5165 BRA 4.i245 BC3 5.9£63 FS@ R781 SGI 9390.4 _4;2 695.G THA 170.23

ORBIT DETERMINATION ACCURACY

ST 2430.3 SR 1009.1 SS 3321.2

CRT -.84§5 CRS .9024 CST -.9950

LSA 4205.8 HsA 515.9 SSA 16.8

EL1 2582.1 EL2 507.5 ALF 159.85

ARRIVAL DATE SEW 29 1963

EARTH TO MARS

INC 1.2299 vl 29.831

APO 227.72 V2 25.208

ETC 259.06 CLP 67.44

RAP 161.18 ECC 1.3152

INJ 2 LAT INJ 2 LONG

-26_62 66.98

.75 173.14

-27.71 45,41

1.73 155.34

-30.57 23.84

4.23 142.12

ORBIT DETERMINATION ACCURACY

ST 2553.9 SR 1001.0 _S 3280.'7

CRT -.8442 CRS .90_5 CST -.9932

LSA ,4244.7 MSA 31_.1 SSA 16.4

E_l 2695._ EL2 508.3 ALF _50.99

L_U_CH DLIE OCT 10 1964

HELIOCENTR|C CONIC

RL 149.37 LAL _.00

RC 280.887 GL 9.21

PLANETOCEN_RIC CONIC

C3 19.438 VHL 4,409

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.DO 19 7 49 2714.19 -27.74

90.00 11 18 24 4343.09 4,71

400.00 20 37 44 2424.24 -29,06

100.00 12 31 11 4110.26 5.87

110.00 22 5 2 2151.10 -32_50

!10.00 13 20 22 3936.17 8.85

DIFF[RENTIAL CORRECTIONS

TDE-1.4068 TRA 4.8103 TC3-5.9692 BAU 1_5720

ROE .7400 RRA -.6045 RC3 .9990 FAU _44362

FDE-6.6642 FRA18.1318 FC-19.7608 B_B 289_6

BOG 1.5895 BRA 4.8481BC3 6.0322 FSP 9472

LAUNCH DATE OCT 10 1964

HELIOCENTRIC C(_41C

FLIGHT TIME 356.00 ARRIVAL OATE OCT 1 1965

DISTANCE 809.565 EARTH TO MARS

.._513 vl 29.831LOL 16.73 VL 32.572 GAL -T.18 AZL 58.75 HCA 252.84 SNA !65._3 ECC .22955 I_c 4

L_ _G _& VP _._4_ _AF A ?_ AZP 90._Y TAt XIG RX TAp _1_ K? Or& 14_ 76 so_ _ mm u_ _._46...... - ....... , .... _ .......... -. - ...........

GP 7.02 ZAL 144.18 ZAp 66.00 ETS i82.63 ZAE 97.52 ETA i77.88 ZAC 89.65 ETC E59.14 CLP 65.80

DLA 15.38 RAL 166.99 RAD 6567.6 VEL 11.867 PTH 2.11VHP 3.298 DpA 17.68 RAP 160.64 ECC 1.5199

|NJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

75.59 33.30 95.91 19 53 3 2114.2 -26.64 67.10

190.09 26,94 62.04 12 30 49 3743.1 .93 173.44

54.09 33.12 97.34 21 18 8 1824.2 -27.74 45.53

162.19 26,30 60.64 13 39 41 3510.3 1.91 155.64

32.69 32.47 101.23 22 40 53 1551.1 -30.61 23.98

148.68 84.48 56.85 14 26 18 3356.2 4.42 142.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8553.5 SGR 1538.| SG3 2700.6 ST 2675.4 3R 992.6 SS 3238.4

flRT -.8895 flRF -.9074 RTF .9960 CRT -.8429 CRS .8987 CST -.9935

6690.7 R23 .0364 R13 -.gg66 LSA 4284.6 _SA 522.0 SSA 16.1

$4;1 8662.7 _;2 697.4 THA 170.86 EL1 2807.9 EL2 508.9 ALF 162.02

FLIGHT TIN( 358.00 ARRIVAL DATE OCT 3 1965

RL 149.37 LAL -.00 LOL 16.T3. VL 32.573 GSL

RP 217.27 LAP -1.22 LOP 270.71 _P 22.487 GAP

RC 282.167 GL 9.30 GP 6.89 ZAL 144.51 ZAP

PLANI[TOCENTflIC CONIC

C3 19.745 VHL 4.444 D_A 15.32 RAL IS7.37 RAO 6567.8 V(L

DISTANCE 013.625 EARTH TO MARS

-7,26 AZL 80.73 HCA 253,99 SMA 185.35 ECC .25033 INC 1.2735 vl 29.831

-8.94 AZP 90.35 TAt. 319.48 TAP 213.47 RCA 142.66 APO 228.05 V2 25.28?

64,40 (TS 182.81 Zk( 95.69 ETE 178.17 ZAC 89.43 ETC 259.21 CLp 64.20

LNCH AZl_TH LN_H TIN( k-1 TIN( IH_ LAT 1NJ LONG INJ

§O:OO 19 g 57 2715.56 -27.75 75.69 33.94 95.86

90.00 11 19 20 A351._3 4.90 180.43 27.54 62.08

t00.00 20 39 49 2423.78 -29.07 54._0 33.77 97.29

100.00 12 3210 4116.15 6.03 t62.52 26.90 60.67

110.00 22 7 0 2152.96 -32.52 32.83 33.11 101.15

110.00 13 21 27 3961.73 9.05 148.98 23.07 56.90

DIFWERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 89_7,0 SGR 1501.7 SG3 2606.5

flRT -.68_3 R18 r -.9018 RTF .9962

Sr._ 8993.4 R25 .0370 R13 -.9967

$61 8956,2 S_2 689,2 THA 171.44

TDE-1.4905 TRA 5.0391 TC3-6.0989 6AU 1.627_

RDE .7411 RRA -.5844 RC3 .9617 F&U ,42925

FOE-6.5503 FRA17.6682 FC-19.8209 BSP _'9967

80E 1.6646 DRA 5.0729 Be3 6.1644 F_ 9163

11.880 pTH 2.11 VMp 3.34g. DpA 17.73

RT ASC INJ AZ147H INJ TIME PO C3T TIM

lg 55 13 2115.6

12 31 51 3751.1

21 20 15 1825.8

13 40 46 3516.1

22 42 53 1553,D

14 27 2g 3361.7

RAp 160.15 ECC 1.3249

[NJ 2 LAT INJ 2 LONG

-26.65 67.19

1.12 173.78

-27.76 45.64

2.11 155.96

-30.65 24.11

4.63 142.68

ORBIT DETERMINATION ACCURACy

ST 2795.1 SR 984.3 83 31g4.g

CRT -,8416 CRS ,8970 C3T -.9936

LRA 4325.9 MSA 524.7 SSA 15.8

EL1 2g19.3 EL2 509.1 ALF 162.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1934)

LAUNCH DATE OCT 10 _e64 FLIGHT TIM( 360.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC COItlC DISTANCE 817.688 EARTH TO MARS

RL 148.37 LAL -.00 LOt. 16.73 YL 32,871 6AL -7.$4 AZL 88.70 _1_ PS5.14 SNA 185.38 ECC .23115 INC 1.ZERO VI 29.631

RP 218.81 LAP -1.25 LOP 27t,88 Yp 22.553 GAP -9,14 AZP 90.33 TkL 319:12 TAp 214.26 RCA 142.58 APO 228.23 V2 25.327

RC I_e8 431 GL 9.38 GP 6.75 ZAL 144.86 ZAP 82.85 (T8 182.99 ZAE 93.90 ETE 178.44 ZAC 89.23 ETC 259.26 CLP 62.63

PLAN[TOCEMTM I C CONIC

C3 20.071 VHL 4.480 OLA 15.44 RAL 167.77 RAO 6587.6 VEL 11.893 PTH 2.11 VHP 3.403 DpA 17.76 RAP 159.71 ECC 1.3303

LHCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC IHJ AZMTH INJ TIME PO CST TIN lNJ 2 LAT INJ 2 LONG

SO.D0 19 12 14 2716.72 -27.78 75.77 34.60 95.82 19 57 30 2116.7 -26.67 67.28

90.00 11 ZO 12 4357.78 5.11 180.80 28.15 62.11 1_ 32'50 3757.8 1.34 1_4.15

100.00 20 42 2 2427.12 -29.08 54.30 34.42 97.23 21 22 29 1827.1 -27.76 45.74

100.00 12 33 S 412R.59 8.28 162.87 27.51 60.71 13 41 47 5522.6 2.55 156.31

110.00 22 9 6 2154.68 -32.55 32.88 53.78 101.08 22 45 1 1554.7 -50.68 24.24

110.00 13 22 30 388T.79 9.28 149.30 25.88 56.95 14 28 38 3367.8 4.86 142.99

DIFFERENTIAL CDRRECT|ONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.ST57 TRA 5.2679 TC3-8.1960 RAU 1.8810 SGT 9550.7 $GR 1488.2 $G3 2512.1 ST 2913.0 SR 976.0 Ss 3130.4

ROE .7424 RRA -.5648 tiC3 .9250 FAU .44,474 RRT -.8759 RRF -.8959 RTF .9963 CRT -.8402 CRS .8955 CST -.9937

FOE-6.4343 FRAt?.1993 FC-q-?.8896 8_P 30989 _ R887.4 R83 .0377 R|3 -.9967 LSA 4368.7 MSA 526.9 SSA 15.3

ROE 1.7418 BRA 5.2981 BC_ &L264T FSP 8845 AS1 8840.9 SG2 700.6 THA 171.96 ELl 3029.7 EL2 508.9 ALF 163.81

LAUNCH DATE OCT 10 1984 FLIGHT TINS 388.00

HELIOCENTRIC ColIC DISTANCE 821.754

RL 149.37 LAL -.00 LOt. 18.73 VL 38.§78 GAL -7.42 AZL 8R.88 HCA 256.29 SIAA 185.41 ECC .23203

RP 216.57 LAP -1.88 LOP 2T3.01 _ PD.§T9 GAP -R.34 AZP 80.31 TAL 318.75 TAp 215.04 RCA 142.39

RC 284.ST8 GL 8.45 GP 6.81 ZAL 145.88 Z_IUP 81.54 ET8 183.15 ZA( 92.14 ETE 178.70 ZAC 89.05

PLAN£TOC(NTR ! C CONIC

C3 20.417 VtAL 4.518 DLA 15.35 RAIL 158o17 R/d) 83G7.8 V(L 11.908 pTH 2.12 VHP 3.459 DPA 17.77

LNCH AZMTH LNCH TIM( L-I TINS INJ L_T INJ LONG |NJ RT A$C INJ AZMTH |NJ TIME PO CST TIM

80.00 19 14 38 8717,87 -Ir]r,YT 73.84 35.27 95.78 19 59 55 2117.7

80.00 11 21 0 4364.R8 5,34 181.81 28.7R 68.15 18 33 45 3765.0

100.00 20 44 29 84P8 29 19 09 54.38 • 35.10 97.19 21 24 50 1828.3

100.00 12 53 57 41Lbl).58 8.51 163.86 88.15 60.78 13 42 46 3529.6

110.00 28 11 18 815¢_.88 -38.5"7 33.08 34.45 101.01 22 47 14 1556.3

110.00 13 23 30 381'4.33 9.58 t49.85 881.31 57.01 14 29 44 3374.4

DIFFERENTIAL C.GRRECT|(_I8 NIO-COURK EXI[CUTI(:N ACCURACY

T0[-1.88181 TRA 5,48180 TC3-81,88185 81AU 1,7335 _"7 81434,0. 8¢dl 1431,4 _3 2417.7

ROE--,74381 RRA -,5454 RC3 ,818818 FAU ,40004 ItRT -,8891 W -,881981 RTF ,98163

FDE-S,3133 FRA16,78981 FC-181,9930 |DP 318185 SG8 81548,0 RSH ,03115 R13 -,9988

BOE 1.8205 BRA 5.5_50 9C5 81.3510 FSP 815H3 IGI 95181.8 $G9 "701.9 THA 172.45

ARRIVAL DATE OCT 7 1965

EARTH TO MARS

INC 1.5165 vl 29.851

APO 228.45 V2 25.363

ETC 259.34 CLP 61.13

RAP 159.31 ECC 1.5560

1NJ 2 LAT IHJ 2 LONG

-26.68 67.34

1.57 174.33

-27.79 45,82

2.56 156.70

-30.71 24.35

5.11 145.34

ORRIToDET(RMINATION ACCURACY

ST 3028.6 SR 967.7 SS 3104.1

CflT -.8387 CRS .8937 CST -.9939

LSA 4411.9 MSA 528.8 6SA 15.2

EL1 3136.5 EL2 508.5 ALF 164.58

LAUHCH DATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.DO

RP 216.22 LAP -1.31

RC 265.R10 _L 9.52

PLANETOCENTRIC CONIC

CS 20.784 VHL 4,559

LNCH AZNTH LNCH TIME

90.00 19 17 10

90.00 11 21 43

100.O0 20 46 49

100.00 12 34 45

110.00 22 13 36

110.00 15 24 27

FLIGHT TIME 364.00 ARRIVAL DATE OCT 9 1965

DISTANCE 825.825 EARTH TO MARS

LOt. 16.73 VL 52.578 ;AL -7.51 AZL 88.66 HCA 257.45 SHA 185.44 ECC .252g6 INC 1.3376 Vl 29,831

LOP 274.17 VP 22.623 GAP 09.34 kZP 90.29 TAL 516.56 TAp 215.61 RCA 142.24 APO 228.64 V2 25.404

GP 6.48 ZAL 145.60 ZAP 59.88 ET3 185.51 ZAE 90.42 ETE 178.94 ZAC 88.85 ETC 259.39 CLP 59.66

OLA 13.25 RAL 168.58 RAO 6567.8 VEL 11.925 PTH 2.12 VHP 5.519 DPA 17.77 RAP 158.95 ECC 1.5420

L-I TIM( INJ LAT INJ LONG INJ RT ARC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2716.45 -27.7T 75.89 55.97 93.76 20 2 28 2118.4 -26.69 67.40

4372.73 5.39 161.64 29.44 62.19 12 34 36 3772.7 1.82 174.99

2428.28 -29,10 34.45 53.79 97.13 2! 27 19 1829.5 -27.81 43.89

4137.12 6.76 163.68 28.80 60.81 15 45 42 5537.1 2.82 157.11

2157.75 -32.59 33.19 35.15 100.93 22 49 34 1557.8 -30.73 24.46

3981.41 9.76 150.03 26.98 57.08 14 30 49 3381.4 5.38 143,71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9707.5 SGR 1397.7 SG3 2323.6 ST 3142.6 SR 959.4 SS 3037.2

RRT -.8890 RRF -.818134 RTF .9964 CRT -.8372 CRS .6922 CS_ -.9959

$88 9807.8 R83 .0393 R13 -.9968 LSA 4456.6 NSA 530.4 SSA 15.0

SGI 9782.3 SG2 703.0 THA 172.89 EL1 3246.3 EL2 507.9 ALF 165.29

DIFFERENTIAL CORRECTIONS

TOE-1.7492 TRA 5.7291 TC3-8.5671 BAU 1.7850

ROE .7454 RflA -.5288 RC3 .8333 FAU .38526

FDE-6.1916 FRA16.259S FC-16.0478 6SAP 32949

BDE 1.9014 BRA 5.7532 8C3 6.4240 FSP 8223

LAUNCH DATE OCT 10 1964

HELIOCENTRIC C(_JIC

FLIGHT TIME 366.00 ARRIVAL DATE OC T 11 1963

RL 149.37 LAL -.00 LOt. 16.73 VL 32.580 GAb -7.60 AZt. 881.64 t.K;A

RP 2{5.88 LAP -1.33 LOP 275.33 VP 88.871 GAP -9.74 AZP 90.27 TAL

nc 287.127 GL 9.58 GP 6.35 ZAL 145.98 ZAP 58.45 ET8 1813.46 ZAE

PLAN(TOCENTflI_ C(_IC

C3 21.173 VML 4.601 DLA 15.15 RAL 1819.00 RAO 81567.9 VEL 11.8140 PTH

LNCH AZNTM LNCH TIN( L-I TIME INJ LAT INJ I.C_IG INJ RT ASC

90.00 19 19 49 2719.00 -87.78 75.94 381.8181

9O.OO 11 22 23 4381.07 5.85 188.11 30.11

100.00 20 49 24 2430.11 -29.11 54.58 381.51

100.00 12 35 50 4145.19 7.03 164.13 89.47

110.00 22 16 1 2159.12 -32.60 33.L_ 35.8181

110.00 13 23 23 3988.95 10.06 150.44 87.83

DIFFERENTIAL COIRECTION$ MID-COURSE 9XI[CUTION ACCURACY

T08-1.8381TRA 5.9617 TC3-8.4339 BAU 1,8359 S_T 9978,0 8GR 13815.8 $G3 2230.7

RDE .7472 flRA -.5085 RC3 .8189 FAU ,37084 RRT -,81§47 RRF -.STST RTF ,9964

FOE-6.0685 FRAtS.7912 FC-15.1351 818P 33880 SGalOOS5.O R93 .0401 R13 -.9968

ROE 1.9842 6RA 5.9833 BC3 8.4858 FSP 7913 S8110040.4 SG2 703.8 THA 173.29

DISTANCE 8881.893 EARTH TO MARS

258.61 SMA 185.47 ECC .23393 INC 1.3586 Vt 29.831

317.96 TAP 216.37 RCA 142.08 APO 226.86 V2 25.442

88.74 ETE 179.17 ZAC 88.67 ETC 259.43 CLP 58.23

2.12 VHP 3.581 DPA 17.75

INJ AZNTH INJ TIME PO CST TIM

95.74 20 5 8 2119.0

62.24 12 35 25 5781.1

97.12 21 29 54 1830.1

_0.87 13 44 33 3545.2

100.89 22 52 O 1559.1

57.16 14 31 51 3388.9

RAP 138.64 (CC 1.3485

INJ 2 LAT INJ 2 LONG

-26.69 67.44

2.0g 175.45

-27.82 45.93

3.09 157.56

-30.76 24.56

5.66 144,11

OROIT DETERN[NATION ACCURACY

ST 3254.7 SR 951.2 SS 300g.4

CRT -.8338 CRS .8908 CST -.9940

LSA 4302.4 MSA 351.7 SSA 14.7

EL1 3552.8 EL2 307.0 ALF 163.95

Ig6



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 10 1964

HELIOCENTRIC CDNIC

RL 149.37 LAL -.00

RP 215.54 LAP -1.36

RC 288.329 ;L 9.6"3

PLANETOCENTRIC CON|C

C3 21.585 VHL 4.646

LNCH AZMTH LNCH TIME

90.00 19 22 36

9n. O0 11 23 0

ZOO.OO 20 52 6

100.00 12 36 11

110.00 22 16 31

110.00 13 26 13

FLIGHT TINE 368.00 ARRIVAL DATE OCT 13 1965

DISTANCE 633.966 EARTH TO MARS

LOt, 16.73 VL 32.562 GAL -7.70 AZL 68.62 HCA 259.78 SMA 185.50 ECC .23499 INC 1.5796 V1 29.831

LOP 276.50 VP 22.716 GAP -9.94 AZP 90.24 TAL 317.54 TAp 217.31 RCA 141.91 Apo 229.10-V2 25.480

GP 6.22 ZAL 146.38 ZAp 57.07 ETS 183.60 ZAE 67.11 ETE 179.38 ZkC 88.50 ETC 259.47 CLp 56.85

DLA 15.03 RAL 169.42 RAD 6567.9 VEL 11.957 PTH 2.13 VHP 3.645 OpA 17.71 RAP 158.37 ECC 1.3552

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2719.40 -27.76 73.96 37.40 95.72 20 7 $6 2119.4 -26.70 67.46

4389.96 6.13 162.62 30.80 62.30 12 36 10 3790.0 2.38 175.95

2430.79 -29.11 34.57 37.2_ 97.09 21 32 37 1830.8 -27.83 46.00

4153.80 7.31 164.61 30.16 60.94 13 45 25 3553.8 3.38 158.03

2160.38 °32.62 33.39 36.59 100.83 22 54 32 1560.4 -30.78 24.65

3996.97 10.36 150.67 18.32 57.24 14 32 52 3397.0 5.97 144.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T02-1.9262 TRA 6.1961 TC3-6.4663 BAU 1.9833 SGT10226.4 $GR 1333.7 6G3 2138.7

RDE .7491RRA -.4910 RC3 .7651FAU .33599 RRT -.6471RRF -.0699 RTF .9964

FOE-5.9426 FRA13.3266 FC-14.2760 BSP 34804 $T_10513.0 RE3 .0410 R13 -.9966

O0E 2.0686 BRA 6.2155 BC3 6.5339 F_P 7611 S6110266.9 _ 704.4 THA 173.67

LAUNCH DATE OCT 10 1964 FLIGHT TIME 370.00

HELIO(;ENTRIC C(_41C DISTANCE 838.039

RL 149.37 LAL -.00 LOL 16.73 VL 32.584 GAL -7.00 AZL 88.60 HCA 260.95 SNA 183.54 ECC .23609

tiP 215.21 LAP -1.39 LOP 277.67 VP 22.761 GAP -t0.13 AZP 90.22 TAL 317.10 TAp 218.03 RCA 141.74

RC 289.516 GL 9.69 GP 6.10 ZAL 146.79 ZAP 35.72 ETS 183.73 ZA( 85.30 ETE 179.58 ZAC 88.35

PLAN(TOCENTRIC CONIC

C3 21.022 VHL 4.695 DLA 14.90 RAt. 199.03 RAO 6567.9 VEL 11.875 PTH 2.13 VHP 3.713 DpA 17.66

LNCH AZ14TN LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ARC INJ AZNTM INJ TINt[ PO CST TIN

90.00 19 15 31 Z719.63 -27.78 75.98 38.15 95.71 20 10 50 2119.6

90.00 11 23 32 431H).416 6.43 163.15 31.51 62.36 IE 36 $2 3799.4

100.00 20 $4 54 2431.33 -29.12 54.60 37.88 97.07 21 35 16 1831.3

100.00 12 36 50 4162.95 7.92 163.12 30.87 61.01 13 46 13 3562.9

110.00 21 21 6 2161.55 -32.64 33.47 57.34 100.78 22 37 9 1561.5

110.00 13 27 G 4005.48 10.67 151.33 29.02 57.33 14 33 51 3405.3

DIFFERENTIAL CCRRECTION$ MID-COURSE £_[CUT|ON ACCURACY

TDE-2.0201TRA 9.4324 TC3-6.5264 BAU 1.9341 SG710471.3 I_ 1303.3 663 2046.2

RDE .7514 RRA -.4741RC3 .7324 FAU .34!46 RRT -.0593RRF -.8629 RTF .9964

FOE-5.8169 FRA14.0666 FC013.4243 88P 35687 Srd110652.1 R23 .0419 R13 -.9967

ROE 2.1553 BRA 6.4498 RC3 6.3696 F_P 7310 $6110528.3 S_ 704.8 THA 174.01

ORBIT DETERMINATION ACCURACY

ST 3364.7 SR 943.1 3$ 2960.3

CRT -.8343 CRS .8894 CST -.9940

LSA 4548.6 NSA 532.6 SSA 14.6

EL1 3457.5 ELI 506.0 ALF 166.55

ARRIVAL DATE OCT 15 1965

EARTH TO MARS

INC 1.4005 vl 29.831

APO 229.35 V2 25.517

ETC 259.50 CLP 35.50

RAp 158.15 ECC 1.3624

INJ 2 LAT INJ 2 LONG

-26.70 67.48

2.68 176.46

-27.63 46.04

3.69 158.53

-30.80 24.73

6.29 144.96

ORBIT DETERMINATION ACCURACY

ST 3472.9 SR 933.1 $S 2910.8

CRT -.8329 CR$ .9862 CST -.9940

LSA 4396.0 MSA 533.3 $64 14.4

EL1 3361.0 EL2 504.7 ALF 167.10

LAUNCH DATE OCT 10 1964 FLIGHT TI_ 372.00 AR9J¥AL DATE OCT 17 1665

HELIOCENTRIC CONIC

RL !48.37 LAL -.00 LOt. 16.73 VL 32.587 GAL

PP ?!4,AB C&D -1,1 COP 2?6,84 vp 22,806 GAp -10.33 AZP 80.1g TAL 316.66 TAp 218.77 RCA 141.56

RC .90.691 GL 9.72 GP 5.97 ZAL 147.2G ZAP 54.42 ETS 183.85 ZAE 83.94 ETE 179.77 2AC 09.20

DISTANCE 842.114 EARTH TO MARS

-7,91 AZL 88,58 HCA 262,12 SMA 185.58 ECC .23724 INC 1.4213 vl 29.631

Apo 229.61 V8 25.554

ETC _58.52 CLP 54.!9

PLANETOCENTRIC CONIC

C3 22.464 YHL _.742 DLA 14.76 RAL 170.29 MAD 6567.9 VEL 11.994 PTH 2.14 VMP 3.783 DPA 17.60 RAP 157.97 (CC 1.3700

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.DO 19 28 32 2719.71 -27.78 75.99 38.9t 95.71 20 13 51 2119.7 -26.70 67.46

gO.OO 11 24 2 4409.36 6.74 183.71 32.24 62.43 12 37 31 3809.4 3.00 177.03

100.00 20 57 49 2431.74 -29.12 54.83 38.74 97.06 21 36 21 1831.7 -27.64 46.07

100.00 12 37 25 4172.56 7.93 165.66 31.60 61.09 13 46 58 3572.6 4.02 159.06

110.00 22 23 50 2162.63 -32.65 33.35 38.10 100.74 22 39 53 1562.6 -30.82 24.81

110.00 13 27 34 4014.46 11.00 151.82 28.75 57.43 14 34 48 3414.3 6.63 145.45

DIFFERENTIAL CORRECTIONS MIO-C.OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.1130 TRA 6.6710 TC3-6.5536 BAU !.9816 3G710706.7 Sr_ 1274.4 SG3 1959.3 ST 3578.8 3R 927.1 $S 2860.D

ROE .7536 RRA -.4379 RC3 .7207 FAU .32716 RRT -.63113 flRF -.8557 RTF .9963 CRT -.8315 CRS .8870 CST -.9940

FOE-5.6891 FR414.4113 FC-12.5974 05P 36568 $6810782.2 R25 .0429 R13 *.9966 LSA 4643.5 MSA 533.7 $3A 14.2

ROE 2.2435 BRA 6.6867 8C3 6.5931 FSP 7019 S6110759.2 $62 704.9 TNA 174.32 EL1 3662.5 EL2 503.3 ALF 167.61

LAUNCH DATE OCT 10 1964 FLIGHT TIME 374.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CC_IC

RL 149.37 LAL -.00

RP 214.56 LAP -1.43

tiC 291.851GL 9.79

PLAN[TOCENTRIC CONIC

C3 22.97R VHt. 4.793

LNCH AZNTH LNCH TIN(

90.00 19 31 39

90.00 11 24 27

100.00 21 0 51

100.00 12 37 37

110.00 22 29 3R

110.00 13 29 40

DISTANCE 846.199 EART_ TO MARS

LOL 16.73 VL 32.589 GAL -8.02 AZt. _.36 HCA 263.29 SNA 185.63 ECC .23846 INC 1.4421 vl 29.631

LOP 260.02 VP 22.850 GAP -10.53 AZ1P 90.17 TAL 316.19 TAP 219.48 RCA 141.36 APO 229.89 V2 25.590

GP 5.63 zAL 147.63 ZAP 53.15 ETS 183.96 ZAE 82.41ETE 179.95 ZAC 86.07 ETC 259.53 CLP 52.92

OLA 14.61RAL 170.74 RAD 6567.9 VEL 12.015 PTH 2.14 VHP 3.855 DpA 17.52 RAP 157.84 ECC 1.3781

L-I TIN( IflJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2719.66 -27.78 73.98 39.68 95.71 20 16 59 2119.7 -26.70 67.48

4419.69 7.06 184.31 32.99 62.51 12 38 7 3819.9 3.34 177.62

2432.03 -29.13 54.66 39.52 97.05 21 41 23 1832._ -27.84 46.09

4162.73 8.27 166.23 32.54 61.17 13 47 40 3582.7 4.36 159.63

2163.63 -32.96 33.63 38.88 100.70 23 2 41 1563_6 -30.84 24.88

4025.92 11.35 152.33 30.49 57.54 . 14 35 44 3413.9 6.98 145.96

MID-COURSE D([CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT10934.2 8_ 1246.8 SG3 1672.5 ST 3683_6 SR 919.4 SS 2809.1

RRT -.8232 RRF -.8484 flTF .9963 CRT -.6302 CRS .6660 CST -.9940

S6811005.1 R25 .0438 R13 -.9966 LSA 4692.6 MSA 533.7 334 14.1

S6110t)62.5 SG2 704.8 THA 174.62 EL1 3763.4 ELI 501.7 ALF 168.08

DIFFERENTIAL C(:RRECTICI49

TO(-2.2093 TRA 6.9127 TC3-6.5997 8AU 2.0286

ROE .7566 RRA -.44£3 RC3 .6902 FAU .31308

FOE-5.5616 FRA13.9934 FC-11.7969 BliP 37427

ROE 2.3345 BRA 6.9299 9C5 6.6058 F6P 6732
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 10 1964

HELIOCEMTRI C CONIC

RL 949. $7 LAL -.00

MP 614.24 LAP -1.66

RC 869.696 GL 9.79

PLAN[TOCENTR I C CONIC

C3 63.499 VHL 4.947

LNCH A_4TH LNCH TIME

90.00 19 34 54

90.00 11 24 50

100.00 61 3 59

100.00 16 59 16

110.00 22 19 31

110.00 15 29 25

FLIGHT TIM( 376.00 ARRIVAL DAT E OCT 21 1965

OISTANCE 850.264 EARTH TO MARS

LOt. 16.73 VL 3Z.592 GAL -8.13 AZL 88.54 HCA 264.47 _4A 195.67 [CC .25974 INC 1.4626 vl 29.631

LOP 161.20 VII 21.894 GAP -10.72 kIP 90.14 TAL 315.71 TAp 220.18 RCA 141.16 APO 230.19 V2 25.626

GP 5.73 ZAL 148.07 ZAP 5t.92 ETS 184.07 ZAE 80.92 ETE 180.12 ZAC 87.95 (TC 259.54 CLP 51.70

BLA 14.45 RAL 171.19 8A0 6568.0 VEL lZ.036 pTH Z.t5 VHP 3.931 OpA 17.43 RAP 157.74 ECC 1.3566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAT INJ Z LONG

2718.47 -Z7.78 75.97 40.49 95.72 ZD ZD 13 Z119.5 -Z6.70 67.47

4430.93 7.42 184.93 33.75 62.39 12 38 _1 3830.9 3.69 178.24

643_.21 -29.13 54.67 40.32 97.04 21 44 30 1832.2 -27.85 46.10

4193.42 9.61 169.63 35.11 61.27 15 48 20 3593.4 4.7Z 160.21

1164.56 -32.67 33.70 39.66 100.66 23 5 35 1564.6 -30.86 24.95

4035.64 11.71 132.87 $1.26 57.65 14 36 $7 3435.8 7.36 146.48

DIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE-E.$Os6 TRA 7.1569 TCS-6.5743 8AU 2.0730 SGTIt15Z.6 SGR 1220.4 SGS 1787.6 ST 3786.4 SR 911.8 SS 2757.5

ROE .7596 RRA*.4ETT RCS .6606 FAU_Z8924 flRT -.8149 RRF -.8411 RTF .996Z CRT -.8290 CRS .8652 CST -.9940

FOE 5 4362 FR415.5213 FC-11.0_90 8SP 38_46 S_611219.2 RZ3 .0449 813 -.9965 LSA 4742.0 MSA 553.5 SSA 14.0

BOE E.4ETS BRA 7.1697 BCS 8.6076 FmP 6451 _;111197.1 862 704,4 THA 174.88 EL1 3862.4 ELI 499.9 ALF 168.52

LAUNCH DATE OCT 10 1904 FLIGHT TIME $78.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC C_IC DISTANCE 834.356 EARTH TO MARS

RL 149.57 LAL -,00 LQL 16.73 VL 31.595 GAL -8.23 AZL 88.32 HCA 265.66 SNA 185.7Z ECC .24109 INC 1.4855 vt 29.831

RP 613.95 LAP -1.48 L_P 282.$8 VP _.938 GAP -10.92 A_P 80.11TAL $15.22 TAp 220.87 RCA 140.95 APO 230.50 V2 25.662

RC £94.131 GL 9.81 _P 5_62 ZAL 148.32 ZAP 50.75 ET6 184.18 zA( 79.47 ETE 160.28 ZAC 87.83 ETC 259.54 CLP 50.50

pLAN[TO¢ENTRIC CONIC

C5 24.036 VHL A.903 DLA 14.28 RAL 171.83 RAD 6568.0 VEL 12.059 PTH 2.16 VHp 4,009 DPA 17.33 RAP 157.69 ECC 1.3956

LNCH AIq4TH LJ4CH TIME L-I TIME INJ LA_ INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 19 39 14 2719.17 -27.78 TS,_S 41.30 83.73 10 ZS SS 1119.2 -16.$9 67_45

90.00 lS 25 9 4442,49 7.76 183,|0 $4.34 62.69 12 39 11 $84Z.5 4.06 178.89

100.00 61 7 11 1432.S0 -29.13 S4,1t8 41.13 97.04 21 47 44 1832.S -27.85 46.11

100.00 lZ 38 53 4604.60 8.88 |87.41 53.90 61.$7 13 48 57 3604.6 5.09 160.83

110.00 62 32 99 8t69.43 -52.88 53,?7 40.49 100.62 23 8 34 1565.4 -30.88 25.01

110.00 15 30 3 4044.22 11.09 153.44 32.04 37.78 14 37 29 3444.2 7.75 147.03

DIFFERENTIAL C_RflECTION$ M|O-CouRS[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-Z.4032 TRA 7.4030 TC3-8.3696 8AU 2.1105 SGT11383.5 SGR 1195.3 SGS t705.0 ST 3887.8 SR 904.3 S9 2705.5

ROE .7950 RRA -.4138 tiCS .6526 FAU .28572 RRT -.8007 RRF -.8538 RTF .9961 CRT -.8279 CRS .6844 CST -.9959

FOE-3.3101FRA15.OiT9 FC-10.Z912 BSF 59052 96611426.2 RZ3 .0459 813 -.9964 LSA 4792.5 HSA 532.9 SSA 13.9

BOE Z.3ZSS BRA 7.4165 8C3 8.S890 Flip 6177 _111404.5 94_2 703.8 THA 175.15 EL1 3960_5 EL2 497.8 ALF 168.92

LAUNCH DATE OCT 10 1964

HELIOCENTRIC CONIC

RL 149.37 LAL -.DO

RP 813.62 LAP -1.50

RC 895.851 GL 9.85

PLANETOCENTRIC CONIC

C3 Z4.614 VHL 4.961

LNCH AZMTH LMCH TIME

90.00 19 41 41

90.00 11 25 25

100.00 61 10 30

100.00 16 39 17

110.00 Z2 35 32

110.00 15 30 44

FLIGHT TIME 380.00 ARRIVAL DATE OCT 85 1965

DISTANCE 658.411 EARTH TO MARS

LO(. 16.73 VL 32.598 GAL -8.38 AZL 6_.50 HCA 266.64 SNA 185.77 ECC .24250 INC 1.5043 vl 89.851

LOP 283.57 VP 22.962 GAP -11.12 AZP 90.06 TkL $14.70 TAp 221.55 RCA 140.72 APO 230.82 V2 25.697

GP 5,51 ZAL 149.98 ZAP 49.56 ETS 184.27 ZA[ 78.04 ETE 180.44 ZAC 97.73 ETC 259.54 CLP 49.35

OLA 14.41 RAL 172.11 RAD 6566.0 VEL 12.083 PTH 2,16 VHP 4.089 DPA 17.21 RAP 157.67 ECC 1.4051

L-I TIME INJ LAT INJ LONG I_ RT ASC IHJ AZHTH INJ TIM( PO CST TIM INJ _ LAT INJ 2 LONG

6718.77 -27.78 75.92 42.14 95.74 20 26 59 2116.8 -26.69 67.42

4454.55 6.16 186.28 35.34 62.79 12 39 40 3854.6 4.45 179.56

Z432.29 -29.13 54.67 41.96 97.04 21 51 3 1832.3 -27.85 46.11

4216.26 9.$6 168.12 34.70 61.48 13 49 SS 3616.3 5.48 161.48

2166.29 -$2.69 33.85 41.32 100.58 23 11 $8 1566.3 -30.89 25.07

4055.06 12.48 154.05 32.65 57.92 14 38 20 3455.1 6.15 147.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-2.5069 TRA 7.6562 TC3-6.5524 BAU Z.1653 SG711565.6 _ 1171.5 SGS 1624.6 ST 3987.5 SR 897.1 SS 2653.1

RD_ .7667 RflA -.4006 tiCS .60551 FAU .27251 8flT -.7964 RRF -.8265 flTF .9960 CRT -.8270 CRS .6839 CST -.9939

FOE-5.1955 FRAt|.6600 FC3-9.5650 8SP 39819 S6811625.0 RZS .0471 RIS -.9962 LSA 4845.7 NSA 532.1 SSA 13.8

6DE 2.6115 8flA 7.6567 6CS 6.5803 FSP 5908 S6111605.7 662 705.0 THA 175.$6 ELI 4057.0 ELI 495.7 ALF 169.30

LAUNCH DATE OCT 10 1964 FLIGHT TIN[ $82,00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CCNIC DISTANCE 862.485 EARTH TO HARS

RL 149.37 LAL -.00 LOL 16.73 VL 32.601GAL -8.51 AZL 88.47 HCA 268.03 SNA 185.83 EC_ .24399 INC 1.5250 vl 29.831

RP 213.$1 LAP -1.52 LOP 284.76 VP 25.023 GAP -11.31 AZP 90,05 TAL 314.18 TAp 222.21RCA 140.49 APO 231.16 V2 25.731

RC 296.$56 r,,L 9.84 GP 5.40ZAL 149.45 ZAP 48.46 [T6 184.36 Z/dE 76.66 ETE 180.58 ZAC 87.63 ETC 259.52 CLP 48.23

PLANETOCENTRIC CONIC

C3 25.Z15 VHL 5.022 DLA 13.92 RAL 172.38 RAD 6368.0 VEL 12.108 PTH 2.17 VHP 4.172 DPA 17.09 RAP 157.70 ECC 1.4151

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ I._lG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 19 45 13 2718.27 -Z7.77 75.88 41.99 95.76 ZO SO 31 2118.3 -26.69 67.39

90.00 11 15 38 4467.12 8.55 187.00 36.17 62.90 12 40 6 3867.1 4.85 180.27

100.00 21 13 55 2432.11 -29.13 34.67 42.81 97.04 21 34 27 1852.2 -27.85 46.10

100.00 12 39 37 4228.41 9.76 168.60 33.33 61.60 13 50 6 3628.4 5.89 162.15

110.00 EZ 58 40 1167.04 -52.70 33.89 42.17 100.$5 23 14 47 1567.0 -S0.90 25.13

110.00 13 51 22 4066.$5 12.89 134.65 SS.67 58.06 14 $9 6 $466.4 8.57 148.21

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.6104 TRA 7.91t3 TCS-6.5_37 BAU 2.2093 S_T11780.8 _ 1148.8 SG3 1546.6 9T 4085.3 SR 889.9 SS 2599.9

flOE .7706 RRA -.3882 tiCS .5793 FAU .23957 8RT -.7802 RRF -.8195 RTF .9959 CRT -.8261CRb .6654 CST o.9938

FDE-5.0600 FRAIZ.Z410 FCS-8.RO_9 BSP 40604 S_611816.7 R23 .0482 fl!S -.9961 LSA 4894.8 MSA 531.0 SSA 13.7

BOE 2.7116 BRA 7.9219 8CS 6.5514 FSP 5649 S_111793.9 662 702.0 THA 175.57 EL1 4151.9 ELI 493.4 ALF 169.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 10 1964 FLIGHT TIME 384.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CC_IIC

RL 149.37 LAL -.00

RP 213.01 LAP -1.55

RC 297.448 GL 9.84

PLANETOCENTRIC CONIC

C3 25.871 VHL 5.086

LNCH AZMTH LNCH TIME

90.00 19 48 $1

90.00 11 25 49

100,0_ 21 17 25

100.00 12 39 56

110.OO 22 41 53

110.00 13 31 56

DIFFERENTIAL CORRECTIONS

TOE-2.7180 TRA 8.1708 TC3-6.4920 BAU 2.2536

ROE .7751 RRA -.3765 RCS .5548 FAU .24711

FOE-4.9392 FR411.8284 FC3-8.2692 OSP 41516

8DE 2.8264 8flA 8.1794 8C3 6.5156 FSP 5392

DISTANCE 866,552 EARTH TO MARS

LOt. 16.73 VL 32.604 GAL -8,64 AZL 88,45 HCA 269.22 SMA 185,88 ECC ..24553 [NC 1.5457 vl 29.831

LOP 285,95 VP 23,057 GAP -11.51 AZF 90,02 TAL 513.63 TAp 222.85 RCA 140.24 Apo 231.52 V2 25.765

GP 5.29 ZAL [49.93 ZAP 47,37 ETS 184,45 ZA[ 75.50 ETE 180.72 ZAC 87,55 ETC 259.51CLP 47.15

OL_ 13.72 flAL 173.06 RAG 6568.0 V(L 12,135 PTH _.17 VHp 4.258 OPA 16.95 RAp 157.76 ECC 1.4258

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST T[M INJ Z LAT INJ 2 LONG

2717,70 -27.77 75.84 43,85 95,78 20 34 6 2117.7 -26.68 67.34

4460,18 8,95 187,74 37.01 63,02 12 40 29 3880.2 . S.27 151.00

2432,07 -29.15 54.88 45,68 97.04 21 _7 57 1832.1 -27.84 46.09

424[.04 10.16 [69.52 35.37 6[.74 13 50 37 3641.0 6.31 162.85

2167.79 -32.71 33.94 43.03 100.52 23 18 0 1567.8 -30.92 25.18

4078.09 13.31 [55.30 34.52 58.22 14 39 56 3478.1 9.01 146.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G711948.0 SGR 112T.6 363 [4_0.9 ST 4182.4 SR 883.0 SS 2547.3

RRT -,782[ flRF -,8123 RTF ,_57 CRT -.8255 CRS ,8833 CST -.9937

86812001.1 R23 .0495 RS5 -._J)59 LSA 4947.8 MSA 529.7 SSA 13.6

S_111980.8 SG2 700,7 THA 175.76 EL1 4246.4 EL2 490.8 ALF 169.98

LAUNCH DATE OCT 10 1964 FLIGHT TIME 386.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC C(_ilC

RL 149.37 LAL -.00

RP 212.72 LAp -1.57

RC 298.526 GL 9,84

PLANETOCENTRIC CONIC

CS 26.554 VHL 5,155 DLA

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT

90.00 [9 52 34 27[7.08 -27.76

90.00 [1 25 57 4493,73 9.37

100.00 21 21 0 2431:t7 -29,[2

100.00 12 40 [2 4254.19 [0.59

110.00 22 45 10 2168.52 -32.72

110.00 15 32 $1 4090,2T 13,74

DIFFERENTIAL C.(_flECTION8

TOE-2.0281 TRA 8.4345 TC3-8.4494 BAU 2.2973

ROE ,7796 RRA -,3656 RC3 .5312 FAU ,23495

F0(-4.8160 FRA[1.4242 FC3-7.6803 BSP 42028

BOE 2.9337 BRA 8.4424 BC3 6.47[2 FSP 5143

DISTANCE 870,619 EARTH TO MARS

LOL [6,73 VL 32,608 GAL -8,78 AZL 88,43 HCA 270,42 Sl4A 185,94 ECC .24715 INC 1.5665 vl 29.831

LOP 287.[5 VP 23.[09 GAP -[[.71AZP 89.99 TAL 313.07 TAP 223.49 RCA 139.98 APO 231.89 v2 25.798

6P 5,19 ZAL 150,42 ZAP 46,32 [T8 184,53 zAE 73,98 ETE 180,85 ZAC 87.47 ETC 259.48 CLP 46.10

13,52 RAL 173.54 RAD 6586,1 VEL 12,163 PTH 2,18 VHP 4,346 OPA 16.80 RAP 157.86 ECC 1.4370

INJ L_G INJ RT ASC INJ AZMTH INJ TIHE 1=0 CST TIM INJ 2 LAT INJ 2 LONG

75.79 44.74 95.80 20 37 51 2117.1 -26.67 67.$0

_88,52 37,86 63,16 12 40 50 389_,7 5,70 181.77

54,84 44,56 97,05 22 1 32 1831,9 -27.84 46,08

[70.26 37.24 61.68 t3 5[ G 3654.2 6.74 165.58

34,00 43,91 100,49 25 2[ 18 1568.5 -$0.93 25,24

[55.98 35.38 58.39 14 40 42 3490.3 9.46 149.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1_128.5 Sr_ 1107,4 SG3 1397,7 ST 4278,0 SR 876,3 SS 2494,0

RRT -.7742RRF -.8054 RTt r .9955 CRT -.8251 CRS .8852 CST -.9937

SG812179.0 R23 .0506 RE3 -.9958 LSA 5001.0 MSA 527.9 SSA 13.5

SG[[2158.9 SG2 699.2 THA 175.94 ELI 4339.4 ELZ 488.1 ALF 170.28

LAUNCH DATE OCT 10 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC DISTANCE 874.681

RL 149.37 LAL -.00 L_ 16.73 VL 32.Ell ;AL -S.95 AZL 88.41HCA
eP Z_Z._5 _kp 4.59 L_ 268.35 VP 2_:!51 ;4p -11.91 AZP 69.96 TAL

RC 299.592 GL 9.84 GP 5,09 ZAL 150.91 ZAP 45,30 ETS 184.60 ZAE

PLANETOCENTRIC CONIC

C3 27.276 VHL 5.223 DLA 13.31RAL 174.03 RAO 6588.1VEL 12,192 PTH 2.19 VHP 4.457 DPA 16.$4 RAP 156.00 ECC 1.4469

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LON6

90.00 19 56 22 2716.37 -27,76 75,74 45,64 95.83 20 41 39 2116,4 -26.66 67,25

90.00 11 26 2 4507,75 9,80 169,32 56,77 63,30 12 41 9 3907,7 6.14 182.56

100.00 21 24 39 2431,63 -29,12 54,63 45,46 97,06 22 5 11 1831.6 -27,84 46.06

100.00 12 40 26 4267,71 11.02 17[,04 58.13 82_04 13 51 33 3687.7 7.19 164,34

110.00 22 48 31 2169.23 -32.73 54.05 44.8[ 100.45 23 24 40 1569.2 -30.94 25.29

110.00 15 $3 3 4102,88 14,19 156,68 36,27 58,57 14 41 26 3502,9 9,93 150,17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.9411 TRA 6,7029 TC3-6,3989 BAU 2,3407 SGT12302,0 SGR 1088,4 863 1326,9 ST 4372,0 8R 669,7 SS 2440.4

ROE .7650 RflA -.$555 RC3 .5087 FAU .22319 RRT -.7664 RRF -.7988 RTF .9953 CRT -.8247 CRS .8834 C$T -.9936

FOE-4.6982 FRA[1.0274 FC3-7.0842 BSP 42712 SC_Z350.I R23 .0522 R13 -.9956 LSA 5054.6 MSA 526.1 $SA 13.5

BDE 3.0440 BRA 8.7102 BCS 6.4190 FSP 4902 S6112330.4 SG2 69T.5 THA 176.11 ELI 4431.1 EL2 485.S ALF 170.57

EARTH

271.62 SMA 186.00 ECC .24885 INC

512.50 TAP 224,12 RCA 139.11 APO

72.68 (TE 130.9? ZAC 87.41ETC 259.45

TO MARS

1.5874 vl 29.031

232.28 V2 25.831

eLF 45.06

LAUNCH DATE OCT 10 1964 FLIGHT TIN( 390,00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC _IC DISTANCE 678.740

RL 149.37 LAL -.00 LOL 16.73 VL 32.815 GAL -9.06 AZI. 88.39 HCA

RP 211.15 LAp -1.61 LOP 289.55 VP 23.$92 GAF -[2,11 AZP 89,92 TAL

RC 300.645 GL 9.83 GP 5.00 ZAL [51.42 ZAP 44.32 ET$ 194.67 ZAE

PLANETOCENTRIC CONIC

C3 28.039 VHL 5.295 OLA 13.08 RAL 174.52 RAO 8569.1VEL 12.223 PTH

LNCH AZMTH LNCM TIN( L-I TIN( INJ LAT INJ LCNG IHJ fiT ASC

90.00 20 0 15 2715,63 -27,75 75,69 46,55

90,00 11 26 4 4522.23 10,24 190,16 59,67

100.00 21 28 24 243[.$6 -29.12 54.61 45.38

100,00 12 40 37 4281,73 11,47 171,64 59,03

110.00 22 51 57 2[69.94 -32.74 34,[1 45.73

110.00 [3 53 35 4115.92 14.65 157.41 57.19

DIFFERENTIAL CORRECTIONS

TDE-S.05T7 TRA 8,9787 TC3-8.3412 BAU 2.384[

ROE .7905 RRA -.3462 RC3 .4873 FAU .21378

FOE-4.5799 FRA10.SSS2 FC3-6.5390 984 s 43374

BDE 3.1585 _BRA 8,9853 BC5 6,3599 FSP 4667

EARTH TO MARS

272,82 SHA 186.06 ECC ,25064 INC 1,6083 vl 29.831

311.90 TAp 224,72 RCA 139.43 APO 232.6_ V2 25.863

TI.42 ET( 18[.09 ZAC 87.35 ETC 259.41 CLP 44.09

2,20 VHP 4,53[ DPA 16.47 RAP 158,17 ECC 1,4614

INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

95,88 20 45 31 2115,6 -26,65 67,20

63.46 12 41 27 3922.2 6.60 183.38

97.07 22 8 55 1831.4 -27.84 46.04

62,20 13 51 59 3681,7 7,66 _65.12

100.42 23 28 7 [569.9 -$0.96 25.34

58,77 14 42 9 35[5.9 10.41 150,68

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT[2489,4 SGR [070,4 _3 1258,5 ST 4465,1 SiR 865,_ SS 2386.5

flRT -.7590 flRF -.7925 RTF .995[ CRT -.8246 CRS .6657 CST -.9954

S6812515.Z R23 .0538 R13 -.9955 LSA 5109.1 MSA 523.9 SSA 13.4

S6112495,9 8G2 695,5 THA 176.26 ELI 4522,1 EL2 482,2 ALF 170,84
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19643
i i

LAUNCH DAIE OCT 10 1964

HEL|OCENYRIC CON|¢

RL 149.37 LAL -.00

RP 211.87 LAP -1.6S

RC 301.467 GL 9.61

PLANETOCENTRIC CONIC

C3 Z8.846 VHL 5.371

LNCH AZRTH LNCH TIME

90.00 20 4 13

90.00 11 Z6 5

100.00 21 3Z 13

100.00 16 40 46

110.00 22 $5 26

110.00 16 34 2

FLIGHT TIM( $9Z.O0 ARRIVAL DATE NOV 6 1965

DISTANCE 88Z.796 EARTH TO MARS

LOt. 16.73 VL 3Z.419 GAL -8.Z4 AZL 88.37 HCA 274.03 SMA 186.1Z ECC .25250 INC 1.4iR3 vl Z9.631

LOP Z90.76 VP 23.Z38 GAP -12.31 AZP 88.89 TAL 31|.29 TAp 225.SZ RCA 169.13 APO Z33,IE V2 25.895

GP 4.90 ZAL 151.63 ZAP 43.$6 ETS 164.74 ZA( 70.19 (TE 181.Z0 ZAC 87.30 ETC ZS9.37 CLP 43.14

DLA 12.85 RAL 175.02 RAD 6568.2 VEL 12.25E PTH 2.21 VHP 4.627 DpA 16.29 RAP 158.37 ECC 1.4747

L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2714.85 -27.75 75.64 47.49 95.88 20 49 26 2114.9 -26.44 67.14

4537.18 10.70 191.02 40.60 63.62 12 41 42 3937.2 7.07 164.22

2431.07 -29.12 $4.59 47.51 87.08 22 12 44 1861.1 -27.63 46.02

4296.20 11.92 172.67 39.96 62.38 13 52 22 3696.2 8.13 165.93

2170.65 -32.75 34.16 46.66 100.39 23 31 37 1570.6 -30.97 25.39

4tt9.38 15.19 158.16 38.11 58.98 14 42 51 3529.4 10.91 151.60

DIFFERENTIAL CORRECTIONS NID-COQRSE EXECUTION ACCURACY

TOE-3.1778 'IRA S.2555 TC3-6.2761RAU 2.42T8 SGT12930.R _ 1053.6 SG3 1192.6

RDE .7964 RMA -.3377 tiC3 .4670 FAU .20060 RRT -.7518 RflF -.7866 RTF .R949

F06-4.4636 FMA10.2542 FC3-6.0265 RP 43R90 _12974.T R23 .0551 fl13 -.9951

ROE 3.2761BMA 9.2617 8C3 8.2954 FSP 4436 _112955.7 SGZ 693.3 THA 176.40

LAUNCH OATE OCT 10 1964 FLIGHT TIRE 394.00

HELIOCENTRIC CQNIC DISTANCE R86.841

RL 149.37 LAL -.DO LOL 16.73 VL 32.622 GAL -9.40 AZL 88.35 HCA 275.24 Sl4A 166.19 ECC .25444

RP Rl1.80 LAP -1.64 LOP R91.97 VP 23.272 GAP -12.52 A]_P 89.85 TAL 310.66 TAP t25.90 RCA 136.01

RC 30E.717 GL 9.79 GP 4.81 ZAL 152.45 ZAP 42.43 ETS 184.81 zA( 68.98 ETE 191.31 ZAC 87.26

PLAN(TOCENTRIC CC_|C

C$ 29.700 VHL 5.450 DLA 12.6R RAL 175.52 RAID 9599.2 VEL 12.291PTH 2.21VHp 4.726 OPA 19.10

LNCH AZMTH LMCH TIN( L-I TIN( INJ LAT INJ L(_G INJ fiT ARC INJ AZMTH IMJ TIME PO C$T TIN

90.00 RO 8 15 2714.0Q -27.74 T5.§R 48.44 9S.R| 20 53 29 £1|4.1

90.00 11 26 3 4552.5R 11.16 191.92 41.55 83.81 12 41 55 3952.9

tOO.OO 21 36 6 2430.76 -RS.I! 54.58 48.26 97.09 22 19 56 1830.$

SOD.D0 1R 40 53 4311.11 12.39 173.53 40.91 92.58 13 52 45 3711.1

110.00 2R 59 O RITI.S? -32.76 34.21 47.91 100.36 25 35 11 1571.4

110.00 13 $4 29 4143.26 15.91 158.95 3R.08 59.20 14 43 32 3543.3

DIFFERENTIAL C_RRECTION6 MID-COURSE EXECUTION ACCURACY

TOE-3.3021 116A 9.9405 TC3-9.208R 2AU 2.4716 R4;TI2TRR.3 _ 1037.7 1W,3 1129.0

ROE .6028 RRA -.5600 tiC3 .4476 FAU .1901R RRT -.7461RRF -.7811RTF .9946

FOE-4.5460 IrRA S.6812 FC3-5.5437 2SP 4469R _12R28.3 R23 .0588 R13 -.R948

80E 5.5983 MIRA 9.5460 BC3 8.2247 FmP 4213 _11R909.7 _ 690.9 THA 176.56

ORBIT OETERNINATI(_i ACCURACY

6T 4556.8 SR 857.0 96 2532.6

CRY -.6246 CR3 .8843 CST -.9955

LEA 5184.1 NSA 521.5 SEA 13.3

EL1 4611.9 EL2 47R.0 ALF 171.09

ARRIVAL DATE NOV 6 1965

EARTH TO MARS

IN(: 1.6505 vl 29.631

APO 233.56 V2 25.926

ETC 259.52 CLP 42.21

RAP t59.61 (CC 1.4668

INJ 2 LAT INJ 2 LONG

-26.63 67.09

T.SS 185.10

-tT,93 46.00

9.62 166.77

-30.98 25.44

1t.41 152.56

ORBIT DET(RNIMATION ACCURACY

87 4647.8 M 850.9 66 2276.5

CRT -.8249 Cfl$ .6R51 CST -.SR3R

LEA 5219.9 MSA 510.6 SSA 13.2

ELI 4701.0 ELE 475.6 ALF 171.52

LAt_ACH DATE OCT 10 IS64

HELIOCENTRIC CONIC

RL 149.37 LAL *.DO

RP 2tl.SS LAP -1.66

RC 303.736 GL 9,77

PLANETOCENTRIC CONIC

C3 30.405 VHL 5.532

LNCH AZMIH LMCH T|RE

90.00 20 12 62

gO_00 11 25 59

100.00 21 40 3

100.00 12 40 59

110.00 23 Z 57

llO.OO 13 54 54

FLIGHT TIRE 396.00 ARRIVAL DATE NOV tD 1965

DISTANCE 690.881 EARTH TO MARS

LOL 1E.T3 VL 3E.62E GAL -9.57 AZL 88.35 HCA 276.45 ERA 166.E5 ECC .2564R IRC 1.6716 vl 29.831

LOP 295.18 VP 23.311 GAP o12.73 AZP 89.81 TAL 310.02 TAP 226.47 RCA 156.46 APO E34.06 V2 65.956

GP 4.72 ZAL 152.96 ZAP 41.53 ET3 184.67 ZkE 67.61 EYE 161.41 ZAC 67.23 ETC 256.27 CLP 41.51

DLA 18.37 RAL 178.03 flAD 6596.2 VEL 12.328 PTH 2.22 VHP 4.828 OPA 15.89 RAP _5$.le ECC 1.5057

L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ AZI4TH INJ TIME PO CST TIM IRJ 2 LAT INJ 2 LONG

2713.25 -27.74 75.52 49.41 95.94 20 57 35 2113.5 -26.62 67.03

4569.41 11.84 192.84 42.52 64.00 12 42 7 3968.4 8.05 168.00

2430.45 -2R.11 54.54 49.23 97.11 22 _ $3 1830.5 -27.82 45.97

4526.44 12.87 174.41 41.89 82.79 13 53 5 3726.4 9.12 147.43

217R.11 -32.77 34.27 48.57 100.35 23 38 49 1572.1 -31.00 25.50

4157.55 16.11 15R.76 40.04 59.44 14 44 12 3557.6 11.93 153.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.4299 TRA 9.RS13 TC3-6.13R9 6AU R.3156 6GTIRRS5.T _ IOR2.T !k;3 t067.6 ST 4737.2 SR 844.9 SS 2225.9

ROE .6096 RRA -.5251RCS .42RR FAU .1TlRO RRT -.7397 RRF -.TTRO flTF .9943 CRT -.6252 CflS .6860 CST -.9930

FOE-4.2644 FRA 9.5133 FC3-5.0890 RSP 45153 8481RRT8.0 R23 .0685 R13 -.MR45 LEA 5275.6 MSA 516.0 SEA 1S.Z

BDE 3.5241BRA 9.8366 RC3 6.1479 FSP 3999 86112957.R 862 888.2 THA 178.65 ELl 4766.7 EL2 472.0 ALF 171.54

LAUNCH DATE OCT 10 1964 FLIGHT TIME 598.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC C_41C DISTANCE 894.914 EARTH TO MARS

RL 149.37 LAL -.00 LOL 18.73 VL $t.630 GAL -9.75 AZL 88.31HCA 277.67 Sl4A 186.32 ECC .25661 INC 1.6932 vl 29.831

RP 211.06 LAP -1.68 LOP 294.3R VP 23.330 GAP -12.134 AZP 89.77 TAIL 309.35 TAp 227.02 RCA 136.14 AlSO 254.51 V2 25.986

RC S04.T46 GL 9.74 GP 4.64 ZAL 153.51 ZAP 40.99 ET6 184.92 ZN[ 86.68 ETE 181.51 ZAC 87.21ETC 259.22 CLP 40.44

PLAN(TOCENTRIC CONIC

C3 31.559 VHL 5.618 DLA

LNCH AZ14TH LNCH TIME L-I TIN( INJ LAT INJ lONG INJ RT ARC INJ AZI4TH IMJ TIME

90.00 20 16 32 2712.44 -RT.T3 T5.41 50.39 95.97 21 I 45

90.00 11 25 55 4594.98 IR.12 193.1_ 43.51 84.R1 12 4R 17

100.00 21 44 4 2430.15 -Lk8.11 54.52 50.21 97.12 22 24 34

100.00 16 41 2 434R.21 13.39 175.33 46.88 63.01 13 53 24

110.00 Z3 6 17 2172,8T -32,TI 34_33 49.56 100.30 23 42 30

110.00 13 55 18 4172.24 18.82 190.39 41.04 59.69 14 44 51

DIFFERENTIAL C4]IR[CTION6 MID-COU2SE EXECUTION ACCURACY

TOE-3.5622 TRAIO.12T9 TC3-9.0537 BAU 2.5401 SGT13079.7 _ 1008.9 $63 1008.$

RD[ .6160 RRA -.3169 RC3 .4118 FAU ,17005 RRT -.7327 RRF -.7714 RTF .9940

F0(-4.1220 FMA 9,1509 FC3-4,8647 26P 45680 SGII13118.S R26 ,0604 R13 -.9942

90( 3.6547 BRA10.1328 BC3 6.0077 FSP 3784 S6113100.6 862 685.3 THA 176.76

12.16 RAL 179.54 RAO 9_.S VEL 12,367 pTH 2.R3 VHP 4._33 DPA 15.68 RAP 166.18 ECC 1.5194

PO CET TIM INJ 2 LAT INJ 2 LONG

2112.4 -26.62 66.97

3984.7 8.55 166.92

1830.1 -27.82 45.g5

3742.2 9.64 168.$2

1572.9 -51.01 25.55

3572.2 12.47 153.94

ORBIT OETERMINATION ACCURACY

37 4829.6 SR 839.0 SS 2169.1

CRT -.8258 CRS .8872 CST -.9928

LEA 5332.2 RSA 512.g SEA 13.1

ELI 4875,6 EL2 468,_ ALF 171.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH GATE OCT 11 1994 FLIGHT TIN( ZAD.O0 ARR|VAL DATE JUN 8 1955

HELIOCENTRIC CONIC DISTANCE SSS.G01 EARTH TO MARS

RL 149.32 LAL .00 LOL IT.71 YL 33.139 GAL -?.95 AZL 92.97 HCA 192.04 _AA 195.35 [CC .27129 INC 2.9702 V| 29.540

RP 238.95 LAp .62 LOP 209.74 Vp 20.772 GAP 9.11 AZP 87.10 TAL 321.38 TAP 153.42 RCA 142.36 AP0-248.55 v2 22.991

RC 175,790 GL -19.66 ;p 19.29 ZAL 140.26 ZAP 149.81 [TS 148.50 ZAE 156.33 ST( 49.12 ZAC 104.44 [TC 255.$2 CLP 154.22

PLANETOCENTRIC C(_41C

C3 28.2Q0 VML S.31S DLA -|0.19 RAL 156.28 RAD 6568.1 V(L

LNCH AZMTM LNCH TIN( L-I TIME INJ LAT

90.00 21 43 13 1977.12 -13.19

90.00 T 9 40 $264.$5 29.91

100.00 22 59 SI 1730.99 -14.37

1D0.00 8 36 4 4986.02 28.20

110.O0 O O 13 1553.20 -17.47

110.00 9 55 4? 4736.57 31.64

DIFFERENTIAL C_RRECT|ONS

TOE 1.9180 TRA-3.T?2O TCS 1.3131BAU .$899

ROE .8590 RRA-I.2]I6 RC3 .8450 FAU .15787

FDE-3.?S31FRA 6.3862 FC3-4.8395 RSP 17708

ROE 2.0107 BRA 3.9580 8C3 1.5615 F_P 2618

12.233 PTH 2.20 VHP 5.929 DPA 14.39 RAP 191.10 ECC 1.4651

INJ LONG INJ RT ASC |NJ AZI4TH |NJ TIN( PO CIT T|M INJ 2 LAT INJ 2 LONG

26.98 21.55 115.29 22 16 10 1377.1 -9.66 20.06

237.82 27.15 80.83 8 37 25 4664.7 25.36 229.49

8.29 20,99 116.50 23 28 22 1131.0 -10.69 1.A3

217.08 26.90 79.64 9 59 10 4386.0 26.48 208.70

353.07 19,23 119.02 O 26 6 953.2 -13.37 346.37

197.29 26.05 79.33 1t 14 43 4136.6 29.44 188.78

MiD-COURSE EXECUTION ACCURACY ORBIT OET(RMINATION ACCURACY

$GT 4?80.2 SGR 18_.4 393 827.4 ST 2318.8 SR 1010.7 SS 2335.6

RRT .9684 RRF -.9957 RTF -.9810 CRT .9885 CRS .9978 CST .9962

SG8 5131,7 R23 -.2297 R13 -.9889 LSA 3438.3 NSA 176.7 SSA 14.8

SG1 5113.2 IS2 435.4 T[tA 20.87 EL1 2525.6 ELi 140.6 ALF 23.39

LAUNCH GATE OCT 11 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC DISTANCE 589.128 EARTH TO MARS

RL 149.32 LAL .OO LOL 17.71VL 33.110 GAL -7.85 AZL 92.83 HCA 192,99 SNA 194.80 ECC .25859 |NC 2.8270 vl 29.840

RP 259.93 LAP .59 LOP 210.89 VP _0.781, GAP 8.88 AZP 87.44 TAL 321.58 TAp 154.57 flCA 142.48 APO 247.12 V2 25.024

RC 178.088 GL -16.80 GP 15.49 ZAL 140.73 ZAP 149.62 ET8 150,42 ZN[ 159.28 [TE 49.14 ZAC 103.73 ETC 255.66 CLP 153.53

PLANETOCENTRIC CC_IIC

C3 27.057 VHL S.202 DLA -8.36 tiM. 158.72 RAO 8388.1 V(L 12,183 PTH 2.1R VHp 5.?79 DpA 13.S_ RAP 190.89 ECC 1.4458

LNCH A."_iTH LNCH TIM( L-Z [|M( INJ LAT INJ i_NG INJ RT A$C INJ AZNTH INJ TIM( PO CST TZN INJ 2 LAT INJ 2 LONG

90.00 21 30 23 2025.78 -14.58 _9.87 £1.43 114.54 22 4 8 1425.8 -11.15 22.$T

90.00 7 28 2 $194.35 28.05 232.89 25.99 78.48 8 52 34 4594.4 24.20 224.68

100.00 22 47 40 1778.42 -15.73 10.88 20.67 115.75 23 17 16 1178.4 -12.14 4.03

100.00 8 51 25 4918.93 27,28 212,30 25.89 77,2R 10 13 24 4318.9 25.26 204.09

110.00 23 48 40 1581.88 -12.78 355.31 19.22 119,11 24 13 12 991.T -14.73 348.51

110.00 10 8 54 4878.45 30.59 192.92 24.72 73.94 11 28 51 4078.4 28.09 184.92

DIFFERENTIAL COIRECTZON8 NID-CouRI_ EX(CUTI_i ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.7828 TRA-3.7154 TC3 1,3779 8AU .$251 _T 4789.1 SGR 1803.4 SG3 875.3 ST 2304.8 SR 971.1 $S 2354.8

ROE .8073 RRA-l.1659 RC3 .8472 FAU .184R1 RRT .9Q79 RRF -,9950 flTF -.9622 CRT .9278 CflS .996T CST .RRTO

FDE-3.7894 FRA 8.8719 FC3-5_2787 2p 17821 SGa 3117.4 R23 -.L_$9 R13 -.9695 LSA 343|.1MSA 166.7 SSA 17.2

BIDE I.RSR9 BRA S,D940 2C3 1.8175 FRP 2785 88| S09S,T _ 428,0 THA 20,17 EL1 2497,2 EL2 199.3 ALF 22.97

LAUNCH DATE OCT 1| 1964 FLIGHT TIM( 244.00 ARRIVAL DATE JUN 12 1955

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 258.31 LAp .56

RC 140.573 GL -15.14

PLANETOCENTRIC CONIC

C3 2S.DlS VML 5.101

LNCH AZ14TM LNCH TIME

9O.OO 21 19 7

90.00 T 40 16

100.O0 22 ST 15

100.00 9 4 49

110.00 23 58 10

110.OO 10 20 24

DIFFERENTIAL CCRflECTIONS

TOE 1.7111 TRA-3.1597 TC3 1.43S0 8AU ,$|01

ROE .7650 RflA-l.ll02 RC3 .948i FAU ,17187

FDE-S.TR04 FRA 8.8774 FC3-5.7189 B_P 1758R

8OE 1.8T45 8RA S.8244 RC3 1.6676 FSP 2928

DISTANCE 392.679 EARTH TO MARS

LOL IT.T1 VL 33.082 GAL -7.T5 AZL 92.33 HCA 193.94 SNA 194.2T ECC .26600 1NC 2.3284 Vl 29.840

LOP 211.94 yp 20.753 GAP 8,22 A_ 87.74 T_ 321.77 TAP 155.71 RCA 142.60 APO 245.95 V2 23.056

GP 14.81 ZAL 141.05 ZAP 149.31 278 152.18 Z/_ 180.13 [TE 49.47 ZAC 103.12 ETC 255.68 CLP 152.8|

DLA -S.T2 RAL 157.09 RAG 9569.1 VEL 12.141 PTH 2.16 VHP 5.637 DPA 12.86 RAP 190.90 ECC 1.4282

L-i TIME |NJ LAT ZNJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

20i8,47 -15.76 32,44 21.35 113.82 21 $3 35 1498.5 -12.42 25.SS

$132.22 25.13 228.54 24.98 78.5D 9 5 48 4532.2 23.03 220.50

1818.40 *18.90 13.37 20.62 115.03 23 7 31 1216.4 -13.39 6.$4

4859.52 26,32 208.15 24,65 75.30 10 25 48 4259.5 24.05 200.09

1825.$9 -19.87 357.32 19.24 118.40 24 5 15 1025.7 -15.92 350.42

4823.00 2R.52 189.13 23.58 71.93 11 37 27 4023.0 29.77 181.02

NID-COURM( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4792.9 $GR 1751.1SG3 924.3 ST 2268.7 SR 938.8 SS 2374.1

RRT .9073 RRF -.9942 RTF -.9633 CRT .9871CRS .995S CST .9977

3202.7 R23 -.2178 R13 -.9701 LSA 3424.9 NSA 158.8 SSA 19.7

SGI 3083.5 SG2 418.7 THA 19.60 ELI 2469.8 EL2 139.1 ALF 22.11

LAUNCH DATE OCT 11 1964 FLIGHT TIM( 248.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC COliC

RL 149.32 LAL .00

RP 237.98 LAP .53

RC IR2.881GI. -13.65

PLAN[TOCENTR|C CONIC

C3 28.104 _ 3.010

LNCH AZI4TH LNCH TIME

RO.O0 21 9 4

90.00 T 9£ 51

1OO.O0 22 ZT 59

lOO.O0 9 18 40

110.OO Z3 30 51

110.OO IO 30 _1,

DIFFERENTIAL CORRECTIONS

TOE 1.8821 TRA-3.S$30

RDE .T332 RRA-I.0_4

FDE-3.RS23 FRA 7.2604

ODE 1.8350 BRA 3.7563

DISTANCE $98.234 EARTH TO MARS

LQL 17.71VL 55.055 GAL -7.88 AZL 92.07 HCA 1R4.89 _AA 193.77 ECC .26350 |NC 2.0884 vl 29.840

LOP 2|2.R0 VP Z0.747 GAP T.?O AZP 88.00 TAL 321.97 TAp 156.88 RCA 142.71 APO 244.85 V2 23.089

GP 14.23 ZAL 141.27 2AP 148.90 [78 135.78 Z_( 180.98 ST( 50.08 ZAC 102.$9 ETC 255.71CLP 152.05

DLA -5.24 RAL 157.41RAO 8388.0 VEL 12.103 PTH 2.17 VHp 5.502 OPA 12.25 RAP 190.81 [CC 1.4132

L-! TINS INJ LAT |NJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

• 10Q.44 -1i.81 34,75 21.30 113.13 21 44 t0 1506.4 -13.53 27.60

5078.39 24.1R _4,73 24.09 74.82 9 17 27 4476.8 21.87 216.83

1852.01 -17.91 13.53 20.79 114.34 22 58 48 1252.0 -14.47 8.A3

4R06.tS 25.35 204.49 23.73 73.81 10 36 48 4208.S 22.86 196.58

1858,09 -20.R5 33R.14 19.27 117,72 23 §R 7 1056.1 -16.97 352.16

4574.93 28.48 183.79 22.59 70.21 11 46 49 3974.9 iS.SO 177.87

NIO-COURK EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1,$113 BAU .3R38 SGT 4790.S 8DR 1709.5 SG3 974.7 ST 2288.0 SR 914.8 SS 2400.1

RC3 .RSTT FAU .17R84 RRT .INI81 RRF -._33 RTF -.9837 CRT .9872 CflS .9941CST .9985

FC3-8.1951 8_P 17094 _ 5088.1 R23 -.2082 R13 -.9718 LSA 3435.3 MSA 145.8 SSA 22.6

BC3 1.?447 FSP 3067 _91 5070.0 $G2 404.7 THA 19.18 ELI 2459.5 EL2 135.6 ALF 21.62
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE OCT 11 1984

HELIOCENTRIC C(_4|C

RL 149.32 LAL .00

RP 237.65 LAP .50

RC 184.919 GL -12.30

PLANETOCENTRIC CO441C

C3 24.284 VHL 4.929

LHCH AZMTH LNCH TIM(

90.00 21 0 0

g0.O0 _ 4 8

100.00 22 18 31

100.00 9 27 IS

110.00 23 23 35

110.00 10 39 41

PLIGHT TIHE 248.00 ARRIVAL OATE JUN 18 1965

DISTANCE 599.813 EARTH TO MARS

LOt. 17.71 VL 33.029 GAL -7.57 AZL 91.84 HCA 195.85 3MA 193.29 ECC .28111 INC 1.8178 VI 29.840

LOP 213.88 VP 20.744 GAP 7.35 AZp 88.23 TAL 322.15 TAP 158_00 RCA 142.82 APO 243.78 V2 23.123

GP 13.71 ZAL 141._1 ZAP 148.41 ETS 155.28 ZAI[ 161.79 (TE 51.00 ZAC 102.12 ETC 255.72 CLP 151.28

OLA -3.89 RAL 157.68 RAD 6568.0 VEL 12.069 PTH 2.16 VHP 5.372 DpA 11.71 RAP 190.74 ECC 1.3998

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2140.60 -17.71 36.65 21.27 112.46 21 35 41 1540.6 -14.51 E9.83

5026.3! 23.25 221.35 23.32 73.37 9 27 52 4426.3 20.75 213.57

1884.08 -18.80 17.50 20.78 113.68 22 50 55 1284.1 -15.44 10.32

4758.06 24.36 201.24 _2.93 72.15 18 48 34 4138.1 21.72 193.46

1683.5! -21.71 .81 19.31 117.08 23 51 39 1083.5 -17.90 353.74

4531.39 27.42 182.83 21.74 68.74 11 55 12 3931.4 24.28 175.07

D|FFERENTIAL CORRECTIONS

TOE 1.6289 TRA-3.3324 TC3 1.5S62 BAU .5777

ROE .7040 RRA-l.0192 RC3 .8615 FAU .18674

FOE-S.8629 FRA 7.5682 FC3-8.6544 BSP 17240

BOE 1.7746 BRA 3.6765 BC3 1.7797 FSP 3253

LAUNCH DATE OCT 11 1964

HEL|OCENTRIC CCNIC

RL 149.32 LAL .00

RP 237.$1 LAp .47

RC 187.176 _ -11.07

PLAN(TOCENTRIC CONIC

C3 23.567 VHL 4.855

LHCH A2-_TH LNCH TIM(

90.00 20 51 43

90.00 8 14 13

100.00 22 11 49

100.00 9 36 30

110.00 _3 17 14

110.00 10 47 33

DIFFERENTIAL CCRRECTION$

TOE 1.3817 TRA-S.4785 TC3 1.5947 BAU .5721

ROE .6810 RRA -.9934 RC3 .8406 FAU .19437

FDE-S.9085 FRA 7.9738 FCS-T.1402 BSP 17271

BOE 1.7221BRA 3,612t) 8C5 1.8159 F_P 348R

MID-COURSE ExECUT|ON ACCURACY

$GT 4783.0 _ 1673.7 SG3 1025.8

RRT .9_68 RRF -.9923 RTF -.9660

$88 5067.4 R83 -.2018 RIS -.9719

SG1 5051.2 SG2 404.7 THA 18.82

FLIGHT T|N( ZSO.O0

ORBIT OETERMINAT[OI4 ACCURACY

ST 2261.0 SR 992.9 SS 2420.8

D|6TANCE 603.407 EARTH

LOL 17.71 VL $3.005 GAL -7.48 AZL 91.63 HCA 196.81 SMA 192.83 ECC .25881 INC 1.8317 V! 29_840

LOP 214.32 _ 20.748 GAP 6.93 AZP 88.44 TAL 322.34 TAp 159.15 RCA 142.93 APO 242.74 V2 23.157

GP 13.86 ZAL 141.48 Z_P 147.85 [T$ 158.61 Z/ME 162.57 ETE 52.23 ZAC 101.71ETC 255.74 CLP 150.45

CRT .9860 CRS .9926 CST .9988

LSA 3427.6 MSA 144.7 SSA 24.8

EL1 2427.0 EL2 138.6 ALF 21.35

ARRIVAL DATE JUN 18 1965

TO MA_S

DLA -2.66 RAL 157.92 RAD 6568.0 Vl[L 12.039 PTH 2.15 VHP 5.248 DPA 11.24 RAP 190.68 ECC 1.3879

L-I TII4E INJ LAT INJ I._NG |NJ RT ASC INJ AZMTH INJ T|ME PO CST TIN INJ 2 LAT |NJ 2 LONG

2171.59 -18.50 38.78 IS.Z5 1tl,83 21 27 55 1571.6 -15.38 31.49

4980.44 22.33 818.30 28.63 72.18 R 37 15 4390.4 19.67 210.64

1913.19 -18.58 19.30 20.78 113.05 22 43 43 1313,2 -16.29 12.05

4714.07 83.44 198.31 22.83 70.89 10 35 24 4114.1 20.61 190.65

1708.43 -82.47 2.34 18.35 116.46 23 45 42 1108.5 -18.73 355.20

4491.57 26.41 180.17 20.88 87.46 12 2 47 3891.6 23.12 172.36

NID'_OURS[ (X£CUTICN ACCURACY ORBIT DETERN|NATION ACCURACY

SST 4710.1 M,R 1845.4 S73 1078.7 ST 2237.3 SR 876.4 83 2445.7

RRT ._SSRRF -.9812 RTF -.9664 CRT .8848 CflS .9908 CS T .9991

§045.9 R23 -.1970 R13 -.9781 LSA 3425.4 MSA 144.9 SSA 28.7

_1 5028.8 _ 405.7 THA 18.55 EL1 2398.6 EL2 141.8 ALF 21.17

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 238.R6 LAP .44

RC 189.421 GL -9.94

PLAN(TOCENTR|C CON|C

C3 22.909 VHL 4.786

LNCH AZMTH LHCH T|ME

90.00 20 44 8

90.G0 8 23 30

100.00 22 4 44

100.00 9 45 33

110.00 23 11 21

110.00 10 $5 25

FL|GHT T|ME 252.00 ARRIVAL DATE JUN ZO 1985

TO MARS

1.4475 Vt 29.840

241.77 V2 23.191

255.75 CLP 149.80

32.981GAL

D|STkNCE 607.016 EARTH

-7.39 AZL 91.45 HCA 197.77 SMA 192.40 ECC .25660 INCLOL 17.71VL

LOP 215.48 vP 20.743 GAP 6.SI kip 88.62 TAL 322.52 TAp 160.29 RCA 143.03 Apo

GP 12.86 ZAL 141.53 ZAP 147.23 ETS 157.86 ZAE 163.33 ETE 53.79 ZAC 101.35 ETC

DLA -1.52 RAL 158.12 RAD 6567.9 VEL 12,012 PTH 2.14 VHF 5.129 OPA 10.83 RAp 190.61 ECC 1.3770

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ;NJ TIME PO C$T TIM |NJ 2 LAT |NJ Z LONG

2199.93 -19.21 40.56 21.24 111.21 21 20 45 1599.9 -18.18 33.21

4938.28 21.42 215.53 22.01 71.02 9 45 48 4338.3 18.63 207.96

1939.82 -20.26 20.97 20.78 112.44 22 37 4 l'BJ_9.8 -17.07 13.66

4673.62 22.51 195.66 21.60 69.79 11 3 27 4073.6 19.55 188.12

1731.28 -23.16 3.76 19.39 115.88 23 40 12 1131.3 -19.49 356.54

4454.93 23.43 177.78 80.31 66.35 12 9 40 3854.9 22.01 170.29

DIFFERENT|AL CORRECTIONS

TOE 1.5340 TRA-3.4211 TC3 1.6250 BAU .§854

ROE .8611 RflA -.9535 RC3 .6757 FAU .20190

FOE-S.9482 FRA 6.1944 FC3-7.6297 6SP 17349

80E 1.8704 6RA 3.$5_5 8C3 1.6459 FSP 3630

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CC_IIC

RL 149.32 LAL .00 LOt. 17.71VL 32.958 GAL

RP 236.64 LAP .41 LOP 216.45 VP 20.746 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

_T 4751.3 STAr 1622.6 SG3 1133.0 ST 2210.1 SR 862.7 SS 2469.2

flRT .9644 flflF -.9901 RTF -.9668 CRT .9838 CRS .9889 CST .9993

SG8 5020.7 R23 -.1919 R13 -.9724 LSA 3421.1 MSA 146.3 SSA 28.3

SG1 3004,2 S_2 407.4 THA 18.36 ELI 2369.1 EL2 145.3 ALF 21.09

FLIGHT TIM( 254.00 ARRIVAL DATE JUN 22 1965

DISTANCE 610.643

-T. 31 AZL 91.28 HCA 198.74 844A 191.98 ECC .2§449 INC

6.10 AZP 88.79 TAL 322.69 T_P 161.43 RCA 143.13 APO

EARTH TO MARS

1.2807 Vl 29.840

240.84 V2 23.228

CLP 148.72RC 191.653 GL -6.90

PLAN(TOCENTRIC CONIC

C3 22.308 VHL 4.783

LNCH AZNTN LNCHTIN(

90.00 20 37 1

80.00 8 31 39

100.00 21 58 8

100.00 9 53 33

110.00 23 5 52

110.00 11 2 19

GP 12.30 ZAL 141.52 ZAP 146.55 ETS 159.02 ZAE 164.06 ETE 55.71 ZAC 101.02 ETC 2S5.77

DLA -.47 RAL 158.$0 RAO 6§67.9 V[L 11.987 PTH 2.14 VHP 5.013 DpA 10.48 RAp 190.53

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT

8886.04 -19.84 48.21 21.28 110.62 21 14 7 1626.0 -16.86

4899.28 20.53 213.03 21.46 70.06 9 33 39 4299.3 17.63

1964.36 -20.91 22.52 20.78 111.86 22 30 52 1364.4 -17.76

4656.18 21.61 193.25 21.03 68.83 1_ 10 49 4036.2 18.54

1758.31 -83.78 5.08 19.43 115.32 23 35 5 11S2.3 -20.17

4421.00 84.48 175.59

DIFFERENTIAL C._RRECTION$

TOE 1.4933 TRA-3.3383 TC3 1.6607 BAU .3615

ROE .8456 RRA -.9833 RC3 .8863 FAU .81012

FOE-4.0043 FRA 8.3125 FC3-9.1541 BWP 11272

8DE 1.6270 BRA 3.4937 6C3 1.8825 F_k 0 36|9

ECC 1.$672

19.71 65.37 12 15 59

HID-COURSE EXECUTION ACCURACY

SGT 4726.4 I_R 1605.7 SG3 1189.6

RRT .9834 RRF -.9889 RTF -.9674

St,8 4991.7 R23 -.1861 fl13 -.9726

SG1 4975.0 SG8 408.9 THA 18.25

|NJ 2 LONG

34.80

205.55

15.15

185.80

357.79

3821.0 20.95 168.23

ORBIT DETERMINATION ACCURACY

ST 2185.7 SR 853.3 88 2497.5

CRT .9825 CRS ,9870 CST .9995

LSA 3423.4 HSA 148.3 SSA 29.7

ELi 2341.6 EL2 148.3 ALF 21.07

2O2



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. |964)

LAUNCH DATE OCT 11 19S4

HELIOCENTR|C C(_IIC

RL 149.32 LAL .00

RP 236.29 LAp .38

RC 193.877 GL -7.93

PLANETOCENTRIC CONIC

C3 Zt.?GO VHL 4.665

LNCH AZMTH LNCH TIME

90.00 20 30 24

go.o0 8 3g 50

100.00 21 51 58

100.00 10 0 56

110.00 23 0 45

110.00 11 8 39

FLI;HT TIME 256.00

DISTANCE 614.267

LOL 17.71 VL 52.957 GAL -7.23 AZL 91.13 HC4 199.70

LOP 217.42 VP 20.751 GAP 5.69 kip 88.94 TAL 322.86

GP 12.19 ZAL 141.48 ZAP 145.61 ETS 160.09 ZAE 164.77

ARRIVAL DATE JUN 24 1983

EARTH TO MARS

SMA 191.59 ECC .25246 INC 1.1294 vl 29.840

TAp 162.57 RCA 143.22 APO 239.96 V223.261

ETE 58.02 ZAC 100.75 ETC 255.78 CLp'147.61

DLA .50 RAL 158.45 RAO 6567.9 VI[L 11,964 PTH 2.13 VHp 4.902 DpA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2250.25 -20.42 43.75 21,21 110.06 21 7 54

4863.00 19.68 210.71 20,96 69.22 10 0 53

1987.11 -21.48 23.97 20.78 111,30 22 25 5

4601.37 20.74 191.03 20.52 67.97 11 17 38

1771.81 -24.34 6.31 19.46 114.78 23 30 17

4389.43 23.57 173.59 19.17 64.50 12 21 48

01FFERENT[AL CORRECTIONS

TOE 1.4520 TRA-3.2957 TC3 1.6879 BAU .5562

RDE .6330 RRA -.9035 RC3 .9983 FAU .21951

F00-4.0630 FRA 8.8423 FC3-8.6934 BSls 17221

DOE 1.5840 ERA 3.4173 BC3 1.9121FSP 4021

LALRACH DATE OCT 11 1964

MID-COURSE EXECUTION ACCURACY

SGT 4095.5 SC,R 1593.3 963 1246.0

RRT .9623 RRF -.9677 RTF -.9678

SG8 4958.5 R23 -.1807 R13 -.9731

SG1 4941.3 SG2 411.9 THA 18.21

FLIGHT TIME ZS8.00

DISTANCE 617.943

LOL 17.71 VL 32.916 GAL -7.15 AZL 90.99 HCA 200.68

LOP 218.39 VP 20,756 GAP S.Z9 AZP 89.07 TAL 323.03

GP 11.91 ZAL 141.41 ZAP 145.03 ET9 161.08 Z/dE 165.44

OLA 1.42 RAt. 158.59 MAD 6567.9 VEL 11,943 PTH 2.13

L-i TIME iMJ LkT iNJ L..'.'.'.'.'_NG _NJ RT _$C !HJ A.TH..TH

2272.82 -20.94 45.20 21,20 109,51

4829.10 18.84 206.57 20.51 68.46

2008.32 -22.00 25.33 20.76 110.76

4568.83 19.89 188.98 20.06 67.21

1789.98 -24.85 7.47 19.49 114,26

4359.93 22.70 171.75 18.88 93.75

HELIOCENTRIC C_NIC

RL 149.32 LAL .00

RP 235.94 LAP .35

RC 196.086 GL -7.04

PLAN(TOCENTflIC CC_IIC

C3 21.254 VHL 4.610

LNLH A_TM LhMLH T_E

90.00 20 24 11

90.00 8 4T 7

100.00 21 46 11

100.00 10 7 49

110.00 LbZ 55 56

110.00 11 14 33

DIFFERENTIAL C(:_RECTION8

TOE 1.4148 TRA-3.2272 TC3 1.7165 BAU .5524

ROE .8232 RRA -.8932 RC3 .9125 FAU .2_742

F0[-4.1320 FRA 9.1752 FC_-9.2935 BlIP 17058

BOE 1.5460 BRA 3.3459 BC3 1.9440 FSP 4219

10.17 RAp 190.45 ECC 1.3581

PO CST TIM INJ 2 LAT INJ-2 LONG

1650.2 -17.50 36.29

4263.0 16.67 203.52

1387.1 -18.40 16.54

4001.4 17.57 165.67

1171.6 -20.79 358.96

3789.4 19.94 166.35

ORDIT DETERMINATION ACCURACY

ST 2158.2 SR 646.2 SS 2526.2

CRT .9814 CRS .9649 CST .9996

LSA 3425.1 MSA _52.0 SSA 30.8

EL1 2313.2 EL2 151.7 ALF 21.14

ARRIVAL OAT( JUN 26 1965

EARTH TO MARS

SMA 191.21 ECC .25051 INC .9911 vl 29.840

TAp 163.71 RCA 143.51 APO 239.11 V2 23.297

ETE 60.75 ZAC 100.47 ETC 255.79 CLp 146.87

VHp 4.794 OPA 9.90 RAp 190.36 ECC 1.3498

!HJ ;iUF _ _3T T|M _NJ _ LAT iwj 2 _ONG

21 2 3 1672.8 -18.09 37.69

10 7 37 4229.1 15.75 201.29

22 19 39 1408.3 -18.90 17.84

11 23 57 3968.8 16.65 181.7o
23 25 46 1190.0 -21.$6 .Os

12 27 12 3759.9 18.98 164.59

MID-COURSE EXECUTIOI ACCURACy ORBIT OETERMINATION ACCURACY

SA;T 4657,5 $GR 1585.4 863 1300.7 ST 2131.4 SR 842.0 SS 2558.0

RRT .9614 RSF -.9864 RTF -.9683 CRT .8804 CRS .9828 CST .9997

4910.0 R23 -.1748 R13 -.9735 LSA 3430.7 MSA 156.2 SSA 31.5

9G1 4902.5 SG2 414.6 THA 18.26 EL1 2286.5 ELI 154.6 ALF 21.26

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 235.59 LAP .32

RC 198.280 GL -6.20

PLANETOCENTRIC CONIC

C3 20.797 YHL 4.559

LNCH AZMTH LNCH TIME

go.o0 20 18 16

90.00 8 53 56

100.00 21 40 42

100.00 10 14 13

110.00 22 51 23

110.00 11 20 2

FLIGHT TIME 260.00 ARRIVAL DATE JUN 20 1965

DISTANCE 621.615

LOL 17.71 VL 32.896 GAL -7.08 AZL 90.86 HCA 201.65

LOP 219.36 VP 20,767 GAP 4.09 AZP 89.20 TAL 325.19

GP 11.66 ZAL 141.33 ZAP 144.19 (T6 162.01 ZkE 166.07

OLA 2.27 RAL 158.70 MAD 6567.6 VEL 11.923 PTH 2.12

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH

2293.97 -21.41 46.57 21.19 108.98

4797.27 18.03 206.59 20.10 67.79

2028.19 -22.49 26.62 20.78 110.24

4538.28 19.07 107.08 19._4 66.54

1806.99 -25.32 6.57 19.52 113.77

4332.24 21.65 170.05 18,24 63.04

EARTH TO MARS

SMA 190.85 ECC .24665 INC .8645 Vl 29.840

TAp 164.85 RCA 143.40 APO 238.31 V2 23.333

ETE 63.94 ZAC 100.22 ETC 255.80 CLP 145.90

VHP 4.689 OPA 9.67 RAP 190.26 (CC 1.3421

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 56 32 1694.0 -18.63 59.01

10 13 53 4197.3 14.87 199.34

22 14 31 1429.2 -19.52 19.07

11 29 52 3938.3 15.74 179.88

23 21 30 1207.0 -21.89 1.10

12 32 15 3732.2 18.06 162.97

OIFFERENTIAL CORRECTIONS

TOE 1.3892 TRA-3.1455 TC3 1.7622 BAU .5539

ROE .6168 RRA -.8942 RC3 .9312 FAU .23733

FOE-4.2194 FRA 9.5022 FC3-9.9844 BSP 16606

00( 1.5200 9RA 3.2620 BC3 1.9931 FSP 4394

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4613.0 SGR 1582.1 S&3 1372.0 ST 2111.6 SR 841.3 89 2595.3

RflT ,9Q15 RRF -.9052 RTF -.9695 CRT .9805 CRS .9807 CST .9999

$GB 4876.6 R23 -.1657 R13 -.9745 LSA 3446.1NSA 160.1SSA 31.8

S_t 4859.3 SG2 412.8 THA 18.39 ELI 2267.7 EL2 154.8 ALF 21.44

LkUIICH DATE OCT 11 1964 FLIGHT TIME 262.00 ARRIVAL DATE _JUR 30 1965

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 235.24 LAp .29

RC 200;480 GL -5.42

PLAN(TOCENTRIC CONIC

C3 20.355 VHL 4.512

LNCH AZMTM LNCH TIM(

90.00 20 12 49

90.00 9 0 20

100.00 21 35 32

100.00 10 20 14

110.00 22 47 4

110,00 11 25 12

DISTANCE 625,299 EARTH TO MARS

LOL 17.71 VL 32,877 GAL -7.01 AZL 90.75 HCA 202.63 SMA 190.51 ECC .24686 INC .7480 Vl 29.840

LOP 220.34 VP 20,777 GAP 4.50 AZP 89.31 TAL 323.35 TAp 165.98 RCA 143.48 APO 237.54 V2 23.569

GP 1_,44 ZAL 141.23 ZAP 143.31 ETS 162.20 Z/dE 166.64 ETE 67.62 ZAC 100.00 ETC 255.81 CLP 144.90

DIFFERENTIAL C(_RECTION8

TO( 1.3513 TRA-3.0742 TC3 1.7772 BAU .5461

ROE .6104 RMA-.9496 RC3 .9476 FAu .24665

F00-4.2984 FRA 9.8571 FC-10.4967 B64P 16451

BOE 1.4828 9RA 3.1895 BC3 2.0142 Flip 4612

OLA 3.07 RAt. 158.81 MAD 6597.6. VEL 1t.905 PTH 2.12 VHp 4.587 OpA 9.48 RAP 190.14 ECC 1.3350

L-I TIM( INJ LAT |NJ I._NG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2313.89 -21.85 47.87 21.17 106.48 20 51 lg 1713.9 -19.12 40.26

4767.31 |7.25 204.74 19.72 67.19 10 19 47 4167.3 14.02 197.56

2046.89 -22.95 27.84 20.78 109.74 22 9 39 1446.9 -20.01 20.24

450t;.54 18.29 185.31 19,25 65.93 11. 35 24 3909.5 14.88 176.17

1823.00 -25.76 9.61 19.54 113.29 23 17 27 1223.0 -22.38 2.00

4306.20 21.04 1_8.46 17.84 62.42 12 36 56 3706.2 17.18 161.46

MIO-COURIME EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4591.0 Sr_ 1581.3 3G3 1457.1 ST 2079.2 SIR 840.T SS 2629.8

RRT ._05 RRF -.9640 RTF -.9697 CRT .9794 CRS .9785 CST .9998

3¢dD 4627.3 R23 -.1605 RI3 -.9748 LSA 3451.3 MSA 167.0 SSA 52.0

3G1 4809.3 SG2 417.3 THA 18.56 ELI 2237.2 Eb2 157.9 ALF 21.72

203



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT I1 1964

HELICK_ENTR;C C_IC

RL 148.32 LAL .00

RP 234.88 LAP .26

RC Z02.823 GL -4.68

PLANETOCENTRIC COllC

CS 19.956 Vt'lL 4.AS7

LNCH AZMTH LNCH TIME

90.DO RO 7 29

90.00 9 $ 22

100.00 21 30 37

100.00 10 25 55

110.00 22 42 59

110.00 11 30 3

FLIGHT Tit( 264.00 ARRIVAL DATE JUL Z 1965

DISTANCE 6Z8.9g3 EARTH TO MARS

LOt. 17.71 VL 32.859 GAL -6.95 AZL 90.64 HCA 203.61 SMA 190.18 ECC .24516 INC ._405 Vl 29.840

LOP 221.32 Vp 20.790 GAP 4.11 AZP 89.41 TAL 323.50 TAp 167.11 RCA 143.56 APO 236.81 VZ 25.405

GP 11.24 ZAL 141.18 ZAP 142.39 ET$ 163.69 ZAE 167.15 ETE 71.82 ZAC 99.80 ETC 255.02 CLP 143.87

DLA 3.83 RAL 158.91 RAD 8587.8 VEL 11.889 PTH 2.11 VHp 4.489 DpA 9.32 RAP 190.01 ECC 1.3284

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ AZ14TH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2332.71 -22.25 49.11 21.17 107.98 ZD 43 22 1732,7 -19.58 41.45

4739.04 16.50 203.00 19.39 66.66 10 25 21 4139.0 13.20 195.88

2064.58 -25.31 29.00 20.78 109.26 22 5 2 1464.6 -20.47 21.35

4482.43 17.52 183.68 18.91 65.39 11 40 37 3882.A 14.06 176.58

1838.11 -26.16 10.60 19.57 112.83 23 13 37 1238.1 -22.84 3.02

4281.65 20.26 168.99 17.48 61.86 IZ 41 25 3681.6 16.34 160.06

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2956 TRA-3.0185 TC3 1.7501BAU .5328 SGT 4501.1 _ 1581.9 $63 1503.7 ST 2029.3 SR 839.0 SS 2654.9

ROE .GOsO RRA -.8406 RC3 .9808 FAU .25545 RRT .9578 RRF -.9827 RTF -.9668 CRT .9771CRS .9759 CST .9998

FDE-4.SS05 FRA10.2535 FC-11.0821BSP 46692 _ 4771.0 R23 -.1608 R13 -.9742 LSA 3440.7 MSA 176.1 SSA _2.5

BDE 1.4290 BRA 3.1332 BCS 1.9984 FSP 4897 SG1 4751.5 8G2 430.8 THA 18.76 EL1 2189.7 EL2 165.3 ALF 22.13

LAUNCH DATE OCT 11 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC DISTANCE 632._02 EARTH TO MARS

RL 149.32 LAL .00 L_,. 17.71 VL 32.842 GAL -6.88 AZL 90.54 HCA 204.59 SMA 189.87 ECC .24353 INC .5407 vl 29.840

RP 234.53 LAP .22 LOP 222.$0 VP Z0.804 GAP 3.73 AZP 89.51 TAL 323.85 TAP 168.24 RCA 143.63 APO 236.11 V2 23.442

RC 204.770 64. -3.99 GP 11.06 ZAL 141,00 ZAP 141.42 ET8 184.45 ZN[ 167,58 ETE 78.57 ZAC 99.61 (TC 255.84 CLP 142.80

pLANETOC(NTM|C CGNIC

C3 19.564 Vt'iL 4.423 DLA 4.54 RAL 158.99 RAD 8587.8 V£L 11.873 PTH Z.lt VHP 4.393 DPA 9.20 RAp 189.86 ECC 1.3223

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT |NJ I._NG INJ RT ASC IHJ A]D4TH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 ZO 2 28 2350.58 -28.82 50.89 81.18 107.50 20 41 39 1750.6 -20.01 42.58

90.00 9 12 5 4718.25 15.77 801.38 19.06 66.17 10 30 37 4112.2 12.42 194.30

100.00 21 Z5 57 2081_.33 -83.88 30.10 20.78 108.79 22 0 38 1481.3 -20.90 22.41

100.00 10 31 IT 4458.75 18.78 182.10 18.59 64.90 11 45 34 3856.7 13.27 175.08

110.00 22 5R 5 1858.43 -28.53 11.54 18.80 118.39 23 9 57 1252.4 -23.26 3.91

110.00 11 34 38 4258.40 18.51 165.60 17.15 81.36 12 45 37 3858.4 15.53 158.7A

DIFFERENTIAL CCRRECTIONS MID-COURSE 8xlECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2595 TRA-2.8404 TC3 1.7556 BAU .5265 IGT 4433.7 8DR 1587.1 863 1573.5 ST 1993.4 8R 841.5 $8 8691.0

ROE .5998 RRA -.8305 RC3 .8805 FAU .28574 RRT .9569 RRF -.9815 RTF -.9690 CRT .9764 CRS .9737 CST .9997

FOE-4.4574 FRAlO.8_94 FC-Jl.T48R BSP 18432 _ 4709.2 R83 -.1558 R13 -.9745 LSA $447.9 MSA 183.7 SSA 32.4

BIDE 1.3949 BRA 3.0554 8C3 2.0107 FSP 5126 Si_ 4888.R _ 438.0 THA 19.08 ELI 2157.2 EL2 167.9 ALF 22.54

LAUNCH DATE OCT 11 1964

HEL|OCENTRIC CONIC

RL 149.32 LAL .00

RP ES4.17 LAP .19

RC 208.900 GL -3.33

PLANI[TOCENTRJC CONIC

C3 19.239 VHL 4.388

LNCH AZMTH LNCH TIME

90.00 19 57 40

90.00 9 17 50

100.00 21 21 29

100.00 10 3Q 23

110.00 22 35 22

110.00 11 38 59

FLISHT TIME 268.00 ARRIVAL DATE JUL 6 1965

DISTANCE 836.424 EARTH TO MARS

LOL 17.71 VL- 32.825 GAL -8.82 AZL 90.45 HCA 205.58 SMA 189.58 ECC .24198 INC .4477 VI 29.840

LOP 223.29 VP 20.620 GAP 3.35 AZP 89.60 TAL 323.78 TAP 169.36 RCA 143.70 APO 235.45 V2 23.479

GP 10.91 ZAL 140.87 ZAP 140.41 ET8 165.18 ZA( 167.91 ETE 81.82 ZAC 99.43 ETC 255.85 CLP 141.70

DLA 5.22 RAL 159.07 RAD 8587.8 VEL 11.858 pTH 2.10 VHp 4.301 DPA 9.10 RAp 189.69 ECC 1.3166

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T_ME PO CST TIN INJ 2 LAT INJ 2 LONG

2367.58 -22.96 51.41 21.18 107.04 20 37 8 1767.6 -20.41 43.67

4888.82 15.08 199.84 18.80 65.74 10 35 37 4086.8 11.66 192.82

2097.28 -24.03 31.16 20.79 108.34 21 58 28 1497.3 -21.30 23.43

4432.35 16.06 180.64 18.31 64.48 11 50 15 3832.4 12.51 173.67

1868.05 -26.88 12.45 19.63 111.95 23 6 28 1266.0 -23.67 4.76

4238.35 16.78 164.30 16.85 Go.gO 12 49 36 3636.4 14.76 157.50

DIFFERENTIAL CORRECTIONS

TDE 1.2219 TRA-Z.8608 TC3 1.7503 BAU .5186

ROE .5973 RRA -.8225 RE3 1.0008 FAU ,27828

FOE-4.3270 FRAlI.0179 FC-12.4320 BSP 16191

BDE 1.3800 BRA 2.9786 BC3 2.0183 FSP 5369

LAUNCH DATE OCT 11 1984

HELIOCENTRIC CQNIC

RL 149.32 LAL .00

RP 235.80 LAp .16

RC 209.011 GL -2.71

PLANETOCENTRIC CDNIC

C3 18.918 Vt4L 4.350

LIIIEH AZMTH LNCH TIME

90.00 19 53 G

90.00 9 Z2 41

100.00 21 17 15

100.00 10 41 15

110.00 22 51 49

110.00 11 43 8

DIFFERENTIAL C¢ItI_CTION8

TDE 1.1827 TRA-|.TT98 TC3 1.7347 9AU /.5098

ROE .5955 limA -.8187 RC3 1.0817 FAU .88898

FOE-4.8183 FRA11.4231 FC-53.1319 BSP 15948

BOE 1.$242 BRA Z.8971 BC3 8.0132 FSP 5830

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4357.3 SGR 1594.8 863 1645.6 ST 1953.7 8R 845.1 SS 2727.4

flflT .9358 RRF -.9804 ITF -.9890 CRT .9757 CflS .9714 CST .9996

SG8 4840.0 R83 -.1517 fl13 -.9746 LSA 3454.3 MSA 192.0 SSA 3Z.S

8G1 4618.8 $GR 442.5 THA 19.47 EL1 212t.8 EL2 170.6 ALF 23.04

FLIGHT TIME 870.00 ARRIVAL DATE JUL 8 1965

DISTANCE 640.157 EARTH TO MARS

LOL 17.71 VL 32.809 GAb -8.78 AZL 90.38 HCA 206.57 SldA 189.30 ECC .24050 INC .3615 vl 29.840

LOP 184.28 V1P 20.837 GAP 8.98 AZP 89.88 TAL 323.92 TAP 170.49 RCA 143.77 APO 234.82 V2 23.517

GP 10.78 ZAL 140,74 ZAP 13e.35 ET8 165.88 ZNE 168.11 (TE 87.54 ZAC 99.25 ETC 255.86 CLP 140.56

DLA 5.86 RAt. 159.15 RAD 8587.8 V[L 11.845 PTH 2.10 VHP 4.211 DpA 9.03 RAP 189.50 ECC 1.3113

L-I TIN( INJ LAT INJ LONG INJ 17 A$C INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1383.82 -23.88 58.50 21.16 106.59 80 32 49 1783.8 -20.79 44.71

4881.84 14o88 198.39 19.55 65.34 10 40 83 4062.6 10.94 191.41

1118.51 -84.35 38.18 P._O. 80 107.89 21 52 25 1512.5 -21.88 24.40

4409._9 15.39 179.88 18.05 64.06 11 54 44 3809.2 11.76 172.34

1879.04 -87.81 13,32 19188 111.53 83 3 8 1879.0 -24.04 5.58

4213.48 18.08 183.08 18.57 80.49 18 53 83 3615.4 14.02 156.33

MID-¢OURW[ (vtrcuTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 48?8,3 _ 1804oG QG3 1720.0 87 1910.2 SR 848.4 $S 2783.5

RRT .9548 RRF -.9793 RTF -.9667 CRT .9749 CRS .9891 CST .9995

4583.7 R83 -.1488 R_3 -.9747 LSA 3459.2 MSA 200.8 SSA 32.1

IM_1 4541.5 SG8 449.9 THA 19.93 ELI 2083.3 EL2 173.3 ALF 23.81

2O4



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 231.95 LAP .OD

RC 219.295 GL -.01

PLANETC_ENTRIC CONIC

C3 17.627 VHL 4.198

LNCH AZMTH LNCN TIME

90.00 19 32 56

go.o0 9 45 32

100.00 20 58 29

100.00 11 2 40

110.00 22 16 17

110.00 12 1 21

FLIGHT TIME 280.00 ARRIVAL DATE JUL 18 1965

OISTANCE 658.993

LOL 17.71 VL 32.740 GAL -6.52 AZL 90.00 HCA 211.56 SMA

LOP 229.28 VP 20.946 GAP 1.21 AZP 90.00 TAL 324.48 TAp

GP 10.24 ZAL 140.10 ZAp 133.43 ETS 168.83 ZAE 166.91 ETE

EARTH TO MARS

188.09 ECC .23412 INC .OOOO vl 29.840

176.04 RCA 144.05 APO 232.12 V2 23.709

118.39 ZAC 98.47 ETC 255.95 CLP 134.32

DLA 8.64 RAL159.48 RAD 6567.7 VEL 11.790 PTH 2.08 VHP

L-[ TIH( [NJ LAT ]NJ LONG _NJ RT ASC |NJ AZMTH INJ

2455.78 -24.60 57.36 21.27 104.49 20

4557.63 11.31 192.21 17.65 63.87 11

2179.89 -25.88 38.74 Z0.95 105.84 21

4308.75 12.32 173.39 17.13 62.55 12

1936.39 -28.58 17.21 19.91 109.60 22

4125.01 14.97 1_7.92 15.60 58.91 13

3.604 DpA 9.07 RAP 168.15 ECC 1.2901

TIME PO CAT TIM INJ 2 LAT 1NJ 2 LONG

13 52 1655.8 -22.37 49.40

1 29 5957.6 7.71 185.3B

34 49 1579.9 -23.26 28.78

14 29 3708.7 8.55 166.63

48 34 1336.4 -25.65 9.27

10 6 3525.0 10.75 151.37

DIFFERENTIAL CORRECT|ORS

TOE .9806 TRA-2.3206 TC3 1.5255 BAU .4490

RDE .5992 RRA -.8089 RC3 1.1416 FAU .34593

FDE-5.1281 FRA13.6146 FC-16.9897 8SP 14287

BOA 1.1491BRA 2.4575 BC3 1.9053 FSP 7033

LAUNCH DATE OCT li 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 231.57 LAp -.03

RC 221._97 GL .47

PLAN(TOCENTR|C CONIC

C3 17.424 VHL 4.174 DLA

LNCH ATMTH LMA[H TIM( L-1 TIM(

90.00 19 29 24 2468.65

90.00 9 49 37 4539.37

100.00 20 55 12 2191.93

100.00 11 6 30 4291.$Z

11D.00 22 13 35 1948.62

110.00 IR 4 36 4109.39

DIFFERENTIAL CCNRECTION8

TDE .9386 TRA-2.2168 TC3 1.4537 BAU .4343

ROE .6016 RRA -.8109 RC3 1.1676 FAU .35862

FQE-5.2381FRA14.0850 FC-17.8189 BDP 13860

BOA 1.1146 8RA 2.3604 BC3 1,8848 F_P 7336

MID-COURSE EXECUTION ACCURACy

SET 3700.2 6GR 1683.5 SG3 2126.2

RRT .9469 RRF -.9746 RXF -.9645

SGB 4065.2 R23 -.]364 R13 -.9734

$G1 4034.6 SG2 496.4 THA 23.69

FLIGHT TIME 282.00

DISTANCE 662.792

LOL 17.71 VL 32.729 GAL -6.48 AZL 89.94 HCA 212.57 SMA

LOP 230.29 VP 20.972 GAP .87 AZP 90.05 TAL 324.56 TAP

r,P 10.16 ZAL 139.98 ZAP 132.12 ETA 169.36 ZAE 166.19 ETE

ORBIT DETERMINATION ACCURACY

ST 1647.9 SR 884.1 SS 2956.2

CRT .9727 CRS .9583 CST .9982

LSA 3489.1MSA 247.8 SSA 30.6

ELl 1861.2 EL2 181.5 ALF 27.85

ARRIVAL DATE JUL 20 1965

EARTH TO MARS

187.88 ECC .23303 INC .0585 vl 29.840

177.14 RCA 144.10 APO 231.66 V2 23.748

123.94 ZAC 98.32 ETC 255.98 CLP 132.95

9.12 RAL 159.55 RAD 8567.7 V(L 11.782 PTH 2.08 VHP 3.731 DpA 9.15 RAP 187.79 ECC 1.2866

IMJ tAT lu! L,.,_.G Tu nT str vu_ A'_*TU Tul TIME _ ¢lT TIM wu_ ? I AT lul _ LON.G

-24.81 58.24 21.32 104.10 20 10 33 1868.6 -22.63 50.25

10.76 191.15 17.54 63.65 11 5 16 3939.4 7.14 184.35

-23.91 37.57 21.00 105.46 21 31 44 1591.9 -23.53 29.57

11.77 172.39 17.02 62.32 12 18 1 3691.3 7.97 163.66

28 82 17.92 19.98 109.24 22 46 Z 1346.6 -25.92 9.94

14.42 137.04 15.47 58.67 13 13 5 3509.4 10.17 150.52

MID-r.OURS[ (XECUTIGH ACCURACY ORBIT DETERN|NATION ACCURACY

SET 3563.7 $GR 1703.8 SG3 2213.5 ST 1585.8 SR 892.9 68 2996.0

RRT .944|RRF -.9739 RTF -.9628 CRT .9727 CR8 .9563 CST .9977

SG8 5941.0 fl25 -.1380 R13 -.9728 LSA 3495.8 MSA 257.5 ASk 30.5

SEt 3908.| SGZ 507.6 THA 24.82 ELI 1010.8 ELI 181.3 ALF 29.03

LAUNCH DATE OCT 11 1984 FLIGHT TIME 284.00 ARRIVAL DATE JUL 22 1665

HELIOCENTRIC CONIC Ol STANCE 666.602 EARTH TO MARS

RL 149.32 LAL .00 LOt. 17.71 VL 32.717 GAL -6.44 AZL 89.86 HCA 213.58 8MA .23201 INC .1166 vl 29.640

RP 231.20 LAp -.OGLOP 231.30 VP 20,999 GAP .53 AZF 90.10 TAL 324.65 TAp V2 23.788

tiC 223,201GL .92 GP 10.09 ZAL 139.87 ZAP 130.76 ETS 169.87 ZAE 165.32 ETA CLP 131.54

PLANETOCENTRIC CONIC

C3 17.237 VHL 4.152 DLA 9.58 RAL 159.62 RAO 6567.7 VEL 11.774 PTH 2.08 VHP 3.661DPA 9.26 RAP 187.41ECC 1.2837

LNCH AZMTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 26 1 2481.09 -25.02 59.09 21.38 103.72 20 7 22 1881.1 -22.88 51.07

90.00 9 53 34 4521.93 10.23 190.14 17.45 63.45 11 8 5& 3921.9 6.59 183.36

100.00 20 52 4 2206.56 -26.11 38.3? 21.07 105.09 21 28 48 1603.6 -23.79 30.34

100.00 11 10 12 4274.89 11.24 171.44 16.92 62,12 12 21 27 3674.7 7.43 164.75

110.00 22 11 1 1956.50 -29.04 18.60 ZO.06 108.89 22 43 38 1356.5 -26.18 10.58

110.00 12 7 44 4094.51 13.90 156.21 16.37 58.45 13 15 59 3494.5 9.62 149.72

187.68 ECC

178.23 RCA 144,14 Apo 231.23

129.05 ZAC 98.17 ETC 256.00

DIFFERENTIAL CCRRECTIONS MID*COURSE EX£CUTION ACCURACY ORBIT DETERMINATION ACCURAC7

TOE .6952 TRA-2.1O8S TC3 1.3705 BAU .4188 SET 3395.3 SGR 1725.0 SG3 2302.2 ST 1520.2 SR 902.0 SS 3035.6

ROE .8045 RflA -.8158 RE3 1.1938 FAU .37148 RRT .9424 RflF -.9731 RTF -.9605 CRT .9729 CRS .9544 CST .9972

FOE-5.3487 FflAt4.5841 FC-18.6383 8SP 13404 _ 5809.4R23 -.1381 R13 -.9720 LSA 3502.5 MSA 267.3 SSA 30.2

ODE 1.0802 BRA 2.2599 BC3 1.8175 FSP 7649 $61 3772.8 SG2 519.5 THA 26.12 EL1 1756.5 EL2 180.2 ALF 30.35

LAUA_iCH DATE OCT 11 1964 FLIGHT TIME 286.00 ARRIVAL DATE JUL 24 1965

HELIOCEHTRIC CONIC DISTANCE 670.421 EARTH

RL 149.32 LAL .00 LOt- 17.71 VL 32.707 GAL -6.41 AZL 89.63 HCA 214.60 g_AA 187.50 ECC .23105 INC

tip 230.82 LAp -.10 LOP 232.31 VP 21.027 GAP .21 AZP 90.14 TAL 324.72 TAp 179.32 RCA 144.18 APO

tic 225.247 GL 1.35 GP 10.03 ZAL 139.76 ZAP 529.36 ET9 170.37 ZkE 164.32 ETE 133.68 ZAC 98.01 ETC

PLANI[TOCENTRIC CONIC

C3 17,065 VHL 4,131DLA 10.02 RAL 159.70 RAO 6567.7 V[L 11,766 PTH 2.08 VHP 3,594 DpA

LNCH AZNTH LMCH TIN( L-I TIM( INJ tAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO

90.00 19 22 47 2493.13 -25.21 59.92 Zl.45 103.34 20 4 20

90.00 9 57 24 4503.27 9.73 189,18 t7.38 63.27 11 12 29

100.00 20 49 5 2214.81 -26.31 39.15 21.14 104.72 21'L_-59

100.00 11 13 47 4258.82 10.74 170.53 16.85 61.93 12 24 46

110.00 22 8 34 1966.08 -29.24 19.27 20.15 108.54 22 41 20

1t0.00 12 10 47 4080.34 13.39 155.43 |5.29 58.25 13 18 47

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6512 TRA-l.gDSt TC3 1.2757 8AU .4027 SGT3225.0 8DR 1747.0 863 2392.2

flOE .6077 RRA -.8175 RC3 1.2200 FAU .38450 RRT .9394 RRF -.9725 RTF -.9576

FDE-5.4625 FRA15.0521 FC-19.5086 8SP 12912 SGB 3667.0 R23 -.1389 R13 -.9710

BOA 1.0459 BRA 2.1560 BE3 1.7652 FSP 7966 SGI 3629.0 8GR 532.2 THA 27.62

TO MARS

.1720 Vl 29.640

230.82 V2 23.627

256.03 CLP 150.09

9.38 RAp 186.99 ECC 1.2808

CST TIN INJ 2 LAT INJ 2 LONG

1893.1 -23.12 51.87

3905.3 6.06 182.42

1614.8 -24.03 51.09

3658.8 6.90 165.84

13r_.l -26.43 11.21

3480.3 9.09 146.96

ORBIT DETERMINATION ACCURACY

ST 1451.1 SR 911.5 SS 3075.1

CRT .9734 CR3 .9525 CST .9966

LSA 3509.3 MSA 277.2 SSA 29.9

ELI 1704.3 ELI 177.9 ALF 31.85

2O6



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH gATE OCT 11 1884

HELIOCENTR|C CONIC

RL 149.32 LAL .00

RP 288.44 LAp .13

RC 2t1.104 ;L -1.11

PLAN(TOCENTRIC CON|C

C3 18.6Z0 VHL 4.$I5

LNCHAZMYH LNCH TIM(

90.00 19 48 43

9O.OD 9 Z7 37

ROD.gO 21 13 8

100.00 10 45 53

110.00 ZZ 28 25

110.00 11 47 5

FLIGHT TIN( Z7Z.OO ARRIVAL DATE JUL 18 1965

DISTANCE 843.902 EARTH TO MARS

LC_. IT.71 VL 32.794 GAL -6.71 AZL 90.28 HCA ZO?.S8 SNA 189.03 [CC .23909 INC .Z796 vl 29.840

LOP EZ5.ET Vp 20.858 GAP 2.82 AZP 89.75 TAL 3_4.04 TAp 171.60 RCA 143.83 APO Z34.EZ VZ 25.555

GP 10.63 ZAL 140.81 ZAP 1_1.25 [TS IG6,51 ZAE 188.18 ST[ 93.81 ZAC 99.09 [TC 255.88 CLP 159.39

DLA 6.47 RAL 159.22 RAD 8567.8 VEL 11.832 PTH 2.10 VHP 4.124 DPA 8.99 RAP 189.28 ECC 1.3064

L-I TIME IHJ LAT |NJ LONG INJ RT ASC |NJ AZI4TH INJ T|ME PO C$T TIN IHJ 2 LAT INJ E LONG

2366.37 -23.58 53.54 21.17 106,15 ZO 28 42 1799.4 -81.14 48.72

4636,6Z 13.72 197.02 18.32 64.99 10 44 57 4039.8 10.24 190.08

2187.08 -24.85 33,16 20.82 107,46 21 48 35 1527.1 -22,08 25.34

4387.15 14.73 177.98 17.82 83.69 11 59 0 3787.1 I1.08 171.07

1891.48 -27.52 14,15 19,70 111.13 22 59 57 1291.5 -24.40 6.37

4165.$3 17.41 181,93 16.33 60.11 12 57 1 3595.5 13.3 ! 155.23

DIFFERENTIAL CEmRECT|ONS

TO( 1.1429 112A-2.$952 TC$ 1.7110 BAU

ROE .5949 RRA -.8123

FO[-4.TItl FRA11.|378

ROE 1.2994 ERA 2.81A9

LAUNCH DAVE OCT 11 |804

HELIOCENTRIC C.CNIC

RL 149.32 LAL .00

RP Z33.07 LAP .10

RC 813.17R r,t. -1.55

PLAI_TOC[NTRIC CGN1C

C3 16.343 VI4L 4.283

NIO-COURW[ EXECUTION ACCURACY ORBIT DETERNINATICN ACCURACY

.4990 SET 4177.R SGR 1616.8 SG3 1796.8 ST 1865.4 SR 854.7 SS 2800.8

RC3 1.0440 FAU .29813 RRT .R539 RRF -.8782 RTF -.9683 CRT .9742 CR3 .9889 CST .9993

FC-13.6814 6SP 15680 _ 44T9.8 R_ -.1454 R13 -.RT46 LEA 3464.4 NSA 209.9 SEA 31.9

BE3 9.0044 FSP 5893 SG1 4456.3 SGZ 458.3 THA 20.47 EL1 2042.5 EL2 178.0 ALF 24.27

FLIGHT TIME 274.00 ARRIVAL DATE JUL 12 1965

DISTANCE 647.659 EARTH TO HARE

LOL 17.T1 VL 32.780 GAL -8.66 AZL 90.20 HCA 908.56 SNA 188.77 ECC .23775 INC .2037 vl 89.840

LGP 926.27 V1P 20.678 GAP 9.96 AZ1P 89.89 TAL 324.16 TAP 172.72 RCA 143.69 APO 933.85 V2 23.593

GP 10.S2 ZAL 140.48 zAP 13T.11 ETS 187.13 ZA( 168.11 ET[ 99.90 ZAC 98.93 ETC 255.89 CLP 136.18

LNCH AZNTH LNCH TIM( b-; TIN( ]NJ LAT

90.00 19 44 51 8414._9 -23.86

90.00 9 SZL_2 4917.17 13.09

100.00 81 9 14 2141.06 -24.94

100.00 10 5OEO 4368.14 14.10

110.00 22 25 11 1903.36 -27.81

110.00 11 50 52 4176.60 18.77

DIFFERENTIAL C4_RECTIONS

DLA 7.05 RAL 15R.28 RAt) 6567.7 VEL 11.821 pTH 2.09 VHp 4.040 DPA 8.97 RAP 189.04 ECC 1.5019

|NJ LONG |NJ RT ASC |NJ A]_4TH |NJ TIN( PO C$T TIN |NJ 2 LAT INJ E LONG

54.54 91.18 105.72 20 24 45 1814.3 -81.47 48.48

195.73 18.12 84.66 10 49 19 4017.7 9.57 188.81

34,10 90.84 107,04 21 44 55 1541.1 -22.37 89.25

176.73 17.61 83.3E 12 3 8 378S.1 10.41 199.99

14._Hb _9.74 110.73 22 58 54 1303.4 -24.73 7.13

180.84 19.11 59.77 13 0 29 35T6.8 12.83 154.16

NID-CoUR8( ExECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.1040 TRA-2.S044 TC3 1,6798 BAU .4881 RGT 4074.0 _ 1831.0 SG3 1875.9 ST 1615.0 8R 881.2 SS 2889.4

ROE .5R51 RNA -.$094 RE3 1.06T4 FAU .30964 RRT .9819 _ -.9772 flTF -.9678 CRT .9737 CRS .9847 CST .9991

F0[-4.8115 FRA12.=639 FC-14.8_40 RIP 15363 868 4381r,4-R93 -.1498 fl13 -.9745 LEA 3471.2 NSA 219.1 88A 51.6

BIDE 1.8541BRA 2.7294 IC3 1.9909 FSP 8183 IS1 4383.S IS2 488.8 THA 21,11 ELI 20ql.0 (LE 178.0 ALF 25.01

LAUNCH DATE OCT 11 1964 FL|GHT TIN( 276.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 146.38 LAL .OO

RF 832.70 LAp .OT

RC 215.236 GL -1.01

PLAN_TOCENTRIC CONIC

C3 19.088 VHL 4.153

LNCH AZNTH LNCH TIME

9O.OO 16 40 29

90.00 9 39 55

IO0.DO 21 5 29

100.00 10 54 36

110.00 89 28 S

110.00 11 54 30

TO MARS

.1327 vl

Alto 255.1t V2

ETC 255.91 CLP

DISTANCE 651.426 EARTH

IT.Tt YL 32.786 GAL -6.81 AZL 90.13 HCA 209.58 ERA 188.53 ECC .23647 INCLOt. 29.840

LOP 227.27 Vp 20.898 GAP 1.80 AZP 89.89 TAL 324.27 TAp 173.85 RCA 143.65 28.631

GP 10.42 ZAL 140.35 ZAP 135.93 ET6 167.72 Z/dE 187,88 EYE 106.24 ZAC 98.78 136.93

DLA 7.60 RAL 159.35 RAD 8587.7 VEL 11.810 PTH 2.09 YHP 3.959 DPA 8.98 RAP 168.77 ECC 1.2978

L-I TIME IHJ LAT IHJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ E LAT INJ E LONG

2429.6_ -24.12 55.51 21.21 105.30 20 20 56 1828.6 -21.79 47.42

4596.73 12.46 194.48 17.94 84.37 10 53 32 3996.7 6.68 187.61

8184.49 -25.20 35.01 20.87 106.63 21 41 24 1554.5 -22.68 27.12

4348.11 13.48 175.56 17.43 63.07 12 7 2 5746.1 9.76 196.74

1914.79 -28.08 15.75 19.79 110.34 92 54 O 1314.8 -85.05 7.87

4158.57 16.15 159.81 15.92 59,45 t3 3 48 3556.E 11.97 153.19

OIFFERENTIAL CGRRECTION6

YOEt.OEs1 TRA-2.5159 TC3 1.6375 9AU .4758

ROE .SSST RRA -.8062 RC_ 1.0619 FAU .32137

FOE-4.9113 FRAIE.7048 FC-1§.3834 RSP 15041

ROE 1.8166 BRA Z.6422 Be3 1.9678 FSP 6448

NID-C.OURSE EXI[CUT|OR ACCURACY ORBIT DETERMINATION ACCURACY

8ST. 3980.1 8DR 1848.9 SG3 1957.3 ST 1782.9 M 868.1 $S 2977.5

RRT .9304 RRF -.9763 RTF -.9670 CRT .973£ CRS .9625 CST .9986

4989.9 R23 -,1408 fl13 -.9742 LSA 3478.4 MSA Z28.6 SEA 31.4

SG1 4999,4 SG9 476.0 THA 21.8S EL1 1958.9 EL2 179.8 ALF 25.85

LAUNCH DATE OCT 11 I964 FLIGHT TIRE 978.00 ARRIVAL DATE JUL 16 1965

HELIOCENYRIC CI_41C

RL 149.$2 LAL .00

RP 98|.52 LAP .03

nC 217.275 GL -.50

pLAN[TOC[NTRIC CONIC

C3 17.648 VHL 4.t15

LNCH AZNTH I.NCH TIN(

RQ.OO 19 36511

9O.OO 9 41 18

100.00 21 I 54

100.00 10 58 43

110.00 91 19 T

110.00 11 57 §9

DIFFERENTIAL CaUtECTiON$

TOE 1.0913 TRA-E.41R8

ROE .56TE RRA -.lO?l

FD[-5.0199 FRA13,1532

BOE 1.1889 BRA 2.5511

DISTANCE 65S.904 EARTH TO MARS

L_ 17.71 Vt. 32.753 GAL -I. S6 AZL O0.OQ HCA210.36 SkiA 188.30 [CC .93596 INC .0641 Vl 89.840

LOP 228.27 V1P 20.921 GAP l. SS AZP 89.94 TAt. 394.38 TAP 174.94 RCA 144.00 APO 232.80 V2 £3.970

re4P 10.32 ZAL 140.22 zAP 134.T0 ET8 1t1._ ZAl_ 167.48 [TE 119.45 ZAC 98.62 ETC 255.98 CLP 135.64

DLA 8.13 RAt. 139.49 R/d) 8557.T N(L 11.800 pTH |.01 VHp 3.880 OPA 9.02 RAP 188.47 ECC 1.2937

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ AZI4TH INJ TIN( 180 CST TIN INJ 9 LAT INJ 2 LONG

1442.45 -24.3T 56.45 21.24 104.09 90 17 21 1642.5 -28.08 48.52

4376.73 11.88 ll_.3t 17.78 84.11 10 ST 35 39T8.? 8.31 189.47

2167.42 -95.43 33.99 RO.90 109.23 91 38 2 1587.4 -28.98 27.96

4328.fl 12.09 174.45 17.27 62.79 It 10 SO 3727.0 9.14 167.66

1925.78 -9R.34 16.49 19.84 109.9T 92 51 13 1325.8 -25.38 8.58

4141.39 15.55" 158,94 IS.75 59.17 13 7 1 3541,4 11.35 158.28

MID-COURSE ExECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TE3 1.586l BAU .4889 8GT 3035.3 _ 1(;44.4 6G3 9040.7 ST 1706.8 SR 875.8 SS 2916.6

RE3 1.1161FAU .333S1 RRT .9487 _ -.9754 flTIr -.9859 CRT .9729 CRS .9804 CST .9965

FC-18.1779 91P 14870 _ 4180.9 R23 -.1393 R13 -.9739 L6A 3482.7N_A 238.2 SEA 31.1

RC3 1.9399 FSP 8738 SG1 4152.8 SG2 485.8 THA 22.71 EL1 lg08.8 EL2 180.�ALF 26.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 11 1994 FL|GHT TIHE 288.0D ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 149.52 LAL .DO

RP 230.43 LAp -.13

RC 227.193 GL 1,77

PLANETOCENTRIC CONIC

C3 16.908 VHL 4.112 OLA

LNCH AZNTH INCH TIME L-I TIME INJ LAT

90.00 19 19 42 2504.78 -25.39

go•D0 10 1 7 4489.36 9.24

100.00 20 46 13 2225.70 -26•50

100.00 11 17 16 4243.67 10.25

110.00 22 8 15 1975.30 -29.44

110.00 12 13 44 4066.84 12.90

DIFFERENTIAL C_RRECTI(_I$

TOE .8065 TRA-I.8767 TC3 1.1698 6AU .3864

ROE .6115 RRA -•8216 RC3 1.2467 FAU .39782

FDE-5.5805 FRA15•5425 FC-20.3694 BSP 12393

ROE 1.0121BRA 2.0487 BC3 1.7096 FSP 8284

DISTANCE 674.249 EARTH TO MARS

LOL 17.71 VL 32.697 GAL -6.37 AZL 69.78 HCA 215.62 SMA 187.32 ECC .23015 IHC .2256 vl 29.640

LOP 253.33 VP 21.057 GAP -.12 AZP 90.18 TAL 324.78 TAp 180.40 RCA 144.21 Apo 250.44 v2 23.867

GP 9.97 ZAL 139.66 ZAP 127.92 ETS 170.85 ZAE 163.18 ETE 137.85 ZAC 97.85 ETC 256.07 CLP 128.60

10.43 RAL 159.78 RAD 6567.7 VEL 11.760 PTH 2.08 VHp 3.529 DpA 9.52 RAP 186.54 ECC 1.2783

INJ LONG INJ RT A$C INJ AZIMTH INJ T|ME PO CST TEN ]NJ 2 LAT INJ 2 LONG

60.73 21.53 102.98 20 1 26 1904.8 -23.35 52.65

188.27 17.33 63.11 11 15 56 3889.4 5.56 181.52

39.90 21.23 104.37 21 23 19 1825.7 -24.26 31.82

169.67 16.79 61.77 12 27 59 3843.7 6.40 163.00

19.92 20.25 108.21 22 39 10 1375.3 -26.67 tl.83

154.68 15.22 58.07 13 21 3! 3466.8 8.59 148.24

HIO-CO4JRSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 3042.7 $GR 1769.8 $63 2483•2 ST 1378.4 SR 921.S S3 3115.1

RRT .9357 RRF -.9719 RTF -.9538 CRT •9740 CRS .9507 CST .9958

SeAS 3520.0 R23 -.t403 R13 -.9699 LSA 3517.0 MSA 286.9 SSA 29.6

SG1 3477.4 SG2 546.2 THA 29.35 EL1 1648.8 EL2 174 •5 ALF 33.49

LAU_ICH DATE OCT 11 1964 FLIGHT TIME 290.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CCIIIC

RL 149.32 LAL .00

RF 250.05 LAp -.18

RC 229.120 6L 2.17

PLANETOCENTRIC CONIC

CS 16.788 _L 4.0_3

L_CH A_TH L_H TIII_

00.00 19 18 45

90.00 10 4 43

100.00 20 43 31

100.00 11 20 38

110.00 22 4 3

110.00 12 16 39

DIFFERENTIAL CORRECTIONS

TOE .T608 TWA*I.75_9 TC3 I,OSlS BAu ,3701

ROE .8194 RRA -.8283 RC3 1.2732 FAU .41119

F02-5.6992 FRA18.0387 FC-2|.2331 RP 11842

BOE .9785 BRA 1.9379 BC3 1.6513 FSP 8605

DISTANCE 678.088 EARTH TO MARS

LOL 17.71 VL 32o86T GAL -6.35 AZL 89.73 HCA 216.64 SMA 187.16 ECC .22930 INC .2734 vl 29.840

LOP 234.35 VP 21.088 GAP -.44 A2P 90.22 TAL 324.84 TAp 181.4_ RCA 144.24 APO 230.07 V2 23.907

relP 9.92 ZAL 139.57 ZAP 126,43 ETS 171.32 ZAE 161.84 ETE 141.58 ZAC 97.69 ETC 256.10 CLF 127.07

DLA 10.84 RAL 159,86 RAO 65_7,7 VI[L 11.754 pTH 2.07 VHP 3.468 DPA 9.69 RAp 186.05 ECC 1.2759

*.-• ........TIIAE |NJ LAX iNJ LONG iul RT &'¢ iml &7w_H ;NJ T|MF_ _(-1 CST TIM ;NJ 2 L' A'I IN_ _ LONG

2518,07 -25,58 91.51 21.62 102.62 _9 53 41 1916.1 -23.57 53.41

4474.19 8.77 187.40 17.30 82,9T |1 19 17 3874.2 5.07 180.67

2238.25 -26.67 40.64 21.33 104.02 21 20 47 1636.2 -24.48 32.52

42_. 24 9.78 169.85 16.76 61.61 12 31 8 3629.2 5.92 162.20

1984.25 -29.63 20,54 ZO.$T 107.88 22 37 7 1384.3 -26.90 12.42

4054.00 12.44 153.88 15,10 57.90 13 24 10 3454.0 6.11 147.55

NIO-COURWE EX[EUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT t848.1 _R 1782.8 9G3 Z574.6 ST 1302.0 SR 931.3 SS 3154.5

RRT .9311 _ -.9713 RTF -.9488 CRT .9749 CflS .9490 CST .9949

SGB 3395.4 R23 -.1424 R13 -.9685 LSA 3524.8 MSA 296.6 SSA 29.3

SGI 3318.3 _ 561.3 THA 31.38 ELl 1591.8-EL2 169.3 ALF 35.35

LAUNCH DATE OCT 11 1964 FLIGHT TIME 292.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC

RL 146.32 LAL .00

tip 229.87 LAP -.20

RC 231.02? GL 2.56

PLANETOCENTRIC CONIC

C3 18.637 VHL 4.079

LNCH AZNTH LNCH TIME

90.00 19 13 57

90.00 10 8 13

100.00 20 40 56

100.00 11 23 55

110.00 22 1 58

110.00 12 19 23

DIFFERENTIAL C_RRECTIONS

TOE .7142 TRA-1.6240 TC3 .9213 BAU .3542

ROE .6197 RRA -.8314 RC3 1.2991 FAU .42456

F02-5.8192 FRA16.5334 FC-22.0928 BSP 11261

BOE .9456 BRA 1.8244 BC3 1.5926 FSP 8927

DISTANCE 681.935 EARTH TO MARS

LOL 17.71 VL 32.676 GAL -6.32 AZL 89.$8 HCA 217.67 SMA 187.00 ECC .2285! INC .5211 VI 29.840

LOP 235.38 VP 21.119 GAP -.75 AZP 90.25 TAL 324.88 TAp 182.55 RCA 144.27 AFO 229.73 V2 23.948

GP 9.97 ZAL _3_9 ZAP 124.89 ETS 171.78 ZA_-160.59 ETE 144.91 ZAC 97.52 ETC 256.14 CLP 125.49

OLA 11.22 RAL 159.95 RAD 6567.7 V( L 11.743 PTH 2.07 VHP 3.409 DpA 9.87 RAP 185.53 ECC 1.2738

L-I TIME |NJ LAT INJ LONG INJ RT kSC INJ AZMTH rNJ TIME PO CST TIN LNJ 2 LAT INJ 2 LONG

2527.00 -25.72 92.27 21.73 102.27 19 56 4 1927.0 -23.77 54.15

4459.73 8.32 166.57 17.29 62.84 11 22 33 3859.7 4.81 179.86

2246.46 -26.84 41.35 21.44 103.68 21 18 23 1646.5 -24.69 35.21

4215.50 9.34 168.07 16.75 61.47 12 34 11 3615.5 5.46 161.44

1992.92 -29.81 21,16 20,49 107.56 22 35 11 1392.9 -27.12 13.00

4041.80 12.00 153.31 15.16 57.75 13 26 45 3441.8 7.66 146.90

NIO-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2642.0 SGR 1816,2 SG3 2666.1 ST 1222.2 SR 941.5 SS 3195.6

RRT .9291 _ -.9T08 RTF -.9421 CRT .9762 CRS _9473 CST .9937

3208.0 fl|3 -.1449 RI3 -.9669 LSA 3533.3 MSA 306.2 SSA 28.9

$81 3153.5 SG2 $T7.9 THA 33.74 EL_ 1534.2 EL2 162.8 ALF 37.43

LAUNCH OAT( OCT 11 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG I _965

HELIOCENTRIC C_NIC

RL 149.32 LAL .00

RP 229.28 LAp -.23

RC 232.913 GL 2.93

PLAN(TOCENTRIC CA]qlIC

C3 18.522 VHL 4.085

LNCH AZMTH LNCH TIN(

90.00 19 11 18

90.00 10 11 37

100.00 20 38 30

100.00 11 27 6

110.00 22 0 0

110.00 12 22 8

OIFFERENTIAL CCRRECTION3

TOE .8880 TRA-I.49N TC3 .7780 8AU .3393

ROE .9240 RRA -.9399 RC3 1.3245 FAU .43792

FOE-3.9357 FRAIT.0318 FC-22.9494 9SP 10869

ROE .9128 9RA 1.7089 BC3 1,5361FSP 9255

LOL

LOP 239.41 VP 21.152 GAP -t.08 AZP 90,29 TAL 324.92 TAP 183.62 RCA 144.29

_p 9.82 ZkL 139,42 ZAP 123.32 ET9 172.23 ZAE 159.15 ETE 147.88 ZAC 97.35

OLA 11.58 RAL 160.04 RAID 9567.7 VEL 11.743 PTH 2.07 VHP 3.353 DPA 10.07

L-I TIM( INJ LAT INJ lONG INJ RT AS(; INJ AZMTH INJ TIME PO CST TIM

2537.58 -25.87 83,01 21.84 101.93 19 53 36 1937.6

4445..96 7,99 185.79 17.51 82,72 11 25 43 3846.0

_258.34 -27. O0 42.04 21.56 103.35 21 16 6 1656.3

4202.43 8.91 167.34 16.76 61.35 12 37 9 3602.4

2001.31 -29.98 21.75 20.83 107.24 22 33 21 1401.3

4030.23 11,59 152.68 15,16 57.61 13 29 16 3430.2

DISTANCE N5.792 EARTH TO MARS

17.71 VL 32.969 GAL -6.30 AZL 89.63 H_ 218.70 SldA 186.85 ECC .22778 INC .3665 V1 29.040

HIO-COURW[ EXECUTION ACCURACY

SGT 2424.2 8GR 1839.3 $03 2757.5

RRT .9169 RRF -.9T03 RTF -.9330

3043.0 RZ3 -.1478 R13 -.9651

$GI 2983.9 SGZ 596.5 THA 36.52

APO 229.41 V2 23.988

ETC 256.18 CLP 123.88

RAP 184.98 ECC 1.2719

INJ Z LAT INJ 2 LONG

-23.97 54.86

4.17 178.08

-24.89 33.88

5.02 160.71

-27.33 13.56

7.22 146.29

ORBIT DETERMINATION ACCURACY

ST 1138.1 SR 951.4 88 3231.|

CRT •9777 CRS •9456 CST .9922

LSA 3541.2 HRA 315.8 SSA 28.6

EL1 1475.4 EL2 154.1 ALF 39.78

207



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE OCT 11 1964 FLIGHT TIME 296.00

HELIOCENTRIC CONIC DISTANCE 689.658

RL 149.32 LAL .OO LOt. 17.71 VL 32.661 GAL 4.28 AZL 89.59 MCA 219.73 SNA

RP 228.89 LAF -.26 LOF 237.44 VP 21,186 GAP -1,37 AZP 9D,32 TkL 324.95 TAP

RC 234.779 GL 3.29 GP 9.77 2AL 139.36 2AP 121.70 ET9 172.67 ZAE 157.62 ETE

ARRIVAL DATE AUG 3 1N§

EARTH TO MAR9

186.71 ECC .22710 INC .4109 Vl 29.040

164.68 RCA 144.31 APO 229.12 V2 24.029

150.54 2AC 97.17 ETC 256.23 CLP 122.22

PLANETOCENTRIC CONIC

C3 16.420 VHL 4.052 DLA

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

110.00

DIFFERENTIAL

TDE .6202 TRA-1.3468

ROE .6295 RRA -.8413

F02-6.0722 FRAI7.5060

BOE .8837 BRA 1.5880

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 228.51 LAP -.30

I_ 236.623 GL 3.64

PLANETOCENTRIC CONIC

C5 16.331 VHL 4.041

LNCH AZMTH LNCH TIME

90.00 19 6 25

90.00 10 18 9

100.00 20 34 2

100.00 11 33 13

110.00 21 5627

110.00 12 27 18

DIFFERENTIAL CORRECTIONS

11.93 RAL 160.14 RAD 6567.7 VEL 11.739 PTH 2.07 VHP 3.301 DPA 10.29 RAP 184.39 ECC 1.2702

LNCH TIME L-I TIN( INJ LAT INJ LONG ]NJ RT ASC iNJ AZMTH ]NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

19 8 47 2547.84 -26.01 63.73 21.97 101.60 19 51 13 1947.8 -24.15 55.58

10 14 56 4432.87 7.48 185.04 17.34 62.61 11 28 49 3852.9 3.75 178.55

20 36 12 2265.92 -27.15 42.72 21.70 103.02 21 13 58 1665.9 -25.08 34.$2

11 30 12 4190.02 8.51 166.64 16.79 61.24 12 40 2 3590.0 4.60 160.03

21 58 10 2009.44 -30.14 22.33 20.73 1(_.94 22 31 39 1409.4 -27.53 14.11

12 24 44 4019.26 11.18 152.98 15.18 57.48 13 51 43 3419.3 6.81 145.71

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .6298 BAU .3273 SGT 2195.0 SGR 1862.8 SG3 2848.2 ST 1053.6 9R

RC3 1.3314 FAU .45193 RRT .9064 RRF -.9698 RTF -.9208 CRT .9802 CRS

FC-23.8287 BSP 9983 SGB 2878.8 R25 -.1497 R13 -.9633 LSA 3554.9 MSA

BC3 1.4909 FSP 9538 SG1 2812.6 SG2 614.1 THA 39.85 ELI 1420.0 EL2

FLIGHT TIME 298.00

DISTANCE 693.532

LOt. 17.71 VL. 32.654 GAL -6.26 AZL 89.55 HCA 220.77 SNA

LOP 238.48 VP 21.220 GAP -1.67 AZP 90.34 TkL 324.96 TAP

GP 9.72 ZAL 139.31 ZAP 120.03 ETS 173.11 ZAE 156.01 ETE

962.5 SS 32T2.2

• 9444 CST .9901

325.4 9SA 28.2

141.5 ALF 42.38

ARRIVAL DATE AUG 5 1965

EARTH TO MARS

186.58 ECC .22647 IN(: .4524 Vl 29.840

185.73 RCA 144.33 APO 228.84 V2 24.070

152.93 ZAC 96.98 ETC 256.28 CLP 120.52

2.07 VHP 3.251 DPA 10.52 RAP 183.7T ECC 1.2688

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1957.8 -24.33 56.23

3820.5 3.36 177.65

1675.2 -2§.26 35.15

3578.3 4.21 159.38

1417.3 -27.72 14.64

3408.9 6.42 145.16

ORBIT DETERMINATION ACCURACY

ST 961.4 SR 972.0 39 3307.2

CRT .9825 CRS .9428 CST .9874

LSA 3562.9 NSA 334.7 SSA 27.9

ELI 1361.2 EL2 127.9 ALF 45.32

DLA 12.26 RAL 160.25 RAD 6567.7 VEL 11.735 PTH

L-I TIM( INJ LAT INJ LONG

2557.76 -26.15 64.42 22.12 101.28 19 49 3

4420.46 7.09 184.34 17.39 62.51 11 31 50

2275.19 -27.29 43.37 21.85 102.71 21 11 58

4178.27 8.12 165.98 16.83 61.13 12 42 52

2017.32 -30.30 22.89 20.95 106.64 22 30 4

4008.90 10.80 151.52 15.22 57.37 13 34 7

MID-COURSE EXECUTION ACCURACY

TDE .5689 TRA-l.2019 TC3 .4591BAU .3163 SGT 1956.8 SGR 1864.6 SG3 2936.7

ROE .6339 RRA -.8470 RC3 1.3741FAU .46474 RRT .8895 RRF -.9693 RTF -.9021

FDE-6.1843 FRA!7.9986 FC-24.6368 BSP 9392 SG6 2716.7 R23 -.1522 R13 -.9612

BDE .8517 6RA 1.4704 BC3 1.4483 FSP 9869 sG1 2640.7 SG2 638.2 THA 43.7g

LAUNCH DATE OCT 11 1964 FLIGHT TIME 300.00 ARRIVAL DATE AuG 7 1995

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RiP 229.12 LAP -.33

RC 238.448 6L 3.97

PL ANETOCENTRIC CONIC

C3 16.254 VHL 4.032

LI_H AZNTH LNICH TIM(

90.00 19 4 12

90.00 10 21 17

100.00 20 32 1

100.00 11 38 9

110.00 21 54 51

110.00 12 29 48

DISTANCE 697.416 EARTH TO MARS

LOL 17.71 VL 32.646 GAL -6.24 AZL 89.51 HCA 221.80 SNA 186.46 ECC .22590 ]NC .4931 Vl 29.840

LOP 239.52 VP 21.256 GAP -1.97 AZl _ 90.37 TAL 324.97 TAP 186.78 RCA 144.34 APO 228.58 V2 24.111

GP 9.6S ZAL 139.27 ZAF 118.33 ETS 173.54 ZAE 154.33 ETE 155.07 ZAC 96.79 ETC 256.34 CLP 118.78

DLA 12.38 RkL 160.36 RAD 6567.7 VEL 11.732 PTH 2.07 VHP 3.205 DPA 10.77 RAP 183.11 ECC 1.2675

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LOHG

2567.37 -26.27 65.10 22.28 100.96 19 46 59 19457.4 -24.50 38.88

4408.70 6.72 183.68 17.46 62.45 11 34 46 3808.7 2.98 177.00

2284.16 -27.42 44.00 22.01 102.40 21 10 5 1684.2 -25.44 35.78

4167.15 T.75 165.36 16.90 61.04 12 45 3T 3567.1 3.83 158.76

2024.94 -30.45 23.43 21.12 106.35 22 28 36 1424.9 -27.91 15.16

3999.13 10.44 150.99 15.28 57.26 13 36 27 3399.! 6.05 144.64

ORBIT DETERMINATION ACCURACY

ST 867.7 SR 981.9 93 3342.8

CRT .9856 CRS .9414 CST .9835

LSA 3573.8 MSA 344.1 9SA 27.5

EL1 1305.7 EL2 110.1 ALF 48.58

ARRIVAL DATE AUG 9 1965

EARTH TO MARS

Vl 29.840

V2 24.152

CLP 117.00

ECC 1.2664

INJ 2 LONG

57.52

176.38

$6.36

158.19

15.66

144.16

ORBIT DETERMINATION ACCURACY

ST 770.1SR 991.5 99 3377.0

CRT .9892 CRS .9400 CST .9780

LSA 3585.3 NSA 353.1 9SA 27.2

ELI 1252.3 EL2 89.2 ALF 52.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5184 TRA-t.04g2 TC3 .2817 BAU .3097 $GT 1711.2 SGR 1905.9 sG3 3023.5

ROE .6389 RRA -.8519 RC3 1.3973 FAU .47785 RRT .8646 RRF -.9688 RTF -.8741

F02-6.5045 FRA18.4685 FC-25.4514 BSP 8758 SGB 2561.4 R23 -.1521 fl13 -.9595

6DE .8228 BRA 1.3515 6C3 1.4254 FSP 10169 SG1 2474.3 SG2 662.3 THA 48.56

LAUNCH DATE OCT 11 1964 FLIGHT TIM( 302.00

HELIOCENTRIC CONIC DISTANCE 701.307

RL 149.$2 LAL .00 LOL 17.71 VL 32.640 GAL -6.23 AZL 89.47 NCA 222.85 SMA 186.35 ECC .22537 INC .5317

RP 227.73 LAP -.36 LOP 240.36 _ 21.292 GAP -2.26 AZP 90.39 TAL 324.97 TAP 187.82 RCA 144.35 Also 228.34

RC 240.248 GL 4.29 GP 9.63 ZAL 139.24 zAP 116.59 ETS 173.96 zAE 152.58 ETE 157.01ZAC 96.58 ETC 256.40

PLANETOCENTRIC CONIC

C3 16.190 VHL 4.024 OLA 12.87 RAL 160.49 RAD 6567.6 VEL 11.729 PTH 2.07 VHP 3.162 DPA 11.04 RAP 182.42

LNCH AZMTfl LNCH TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

90.00 19 2 8 2576.66 -26.39 65.75 22.45 100.65 19 45 4 1976.7 -24.65

90.00 10 24 20 4397.60 6.37 183.05 17.55 62.35 11 37 38 3797.6 2.62

100.00 20 30 8 2292.83 -27.54 44.62 22.19 102.10 21 8 21 1692.8 -23.60

100.00 11 39 1 4156.66 7.41 164.77 16.99 60.96 12 48 18 3556.7 3.48

110.00 21 53 23 2032.32 -30.59 23.96 21.32 106.06 22 27 16 1432.3 -28.08

110.00 12 52 15 3989.93 10.10 150.49 15.35 57.17 13 38 45 3389.9 5.70

DIFFERENTZAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4631TRA -.8913 TC3 .0901BAU .3077 SGT 1463.1SGR 1925.9 SG3 3107.2

RIDE .6440 RRA -.8564 1_3 1.4186 FAU .49050 RRT .8234 RRF -.9683 RTF -.8284

FOE-6.4229 FRA18.9246 FC-26.2295 BSP 8160 sGB 2418.6 R23 -.1485 R13 -.9584

BDE .7950 BRA 1.2360 BC3 1.4215 FSP 10462 SGI 2318.2 sG2 689.9 THA 54.34
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 227.34 LAp -.39

RC 242.030 GL 4.60

PLANETOCENTR|C CONIC

C3 16.137 VHL 4.017

LNCH AZMTH LNCH TIME

90.0O 19 0 12

90.00 10 27 18

100.00 20 28 23

100.00 11 41 48

110.00 21 52 2

FLIGHT TIME 304.00 ARRIVAL DATE AUG 11 1g65

O[gTANCE 705.207 EARTH TO MARS

LOL 17.71 VL 32.633 GAL -6.22 AZL 88.43 HCA 223.90 6MA 186.24 ECC .22490 INC .5694 vl 29.840

LOP 241.61 VR 21.330 GAP -2.5-5 AZP 90.41 TAL 324.96 TAp 188.85 RCA 144.35 APO 228.12 V2 24.193

GP 9.58 ZAL 139.22 ZAP 114.81 ET$ 174.38 ZAE 150.76 [TE 158.76 ZAC 96.37 ETC 256.46 CLP 115.18

DLA 13.16 RAL 160.62 RAD 6567.6 VEL 11.727 PTH 2.07 VHP 3.122 DpA 11.31 RAp 181.70 ECC 1.2656

L-I TIME [NJ LAT |NJ LONG [NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2585.64 -26.50 66.39 22.64 100.35 19 48 18 1985.6 -24.80 58.13

4387.15 6.04 182.46 17.66 62.28 11 40 25 3787.1 2.29 175.79

2301.22 -27.66 45.21 22.38 101.81 21 6 45 1701.2 -25.75 36.93

4146.80 7.08 164.22 17.08 60.88 12 50 55 3546.8 5.15 _57.64

2039.46 -'30.72 24.48 21.52 105.79 22 26 2 1439.5 -28.25 16.15

110.00 12 34 36 3991.31 9.78

DIFFERENTIAL CORRECTIONS

TOE .4123 TRA -.7276 TC3 -.1140 BAU .3111

RDE .6489 RRA -.8607 RC3 1.4376 FAU .50248

FDE-6.5334 FRA19.3700 FC-26.9570 BSP 7618

BDE .7688 BRA 1,1270 9C3 1,4421FSP 10752

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

150.03 15.45 57.08 13 40 59

MID-COURSE EXECUTION ACCURACY

SGT 1220.6 SSR 1944.2 S&3 3167.3

RRT .7509 RRF -.9677 RTF -.7491

SGB 2298.6 R23 -.1380 R13 -.9584

S¢,1 2180.1 $G2 716.9 THA 61.36

FLIGHT TIN( 306.00

3381.3 5.68 143.71

ORBIT DETERMINATION ACCURACY

ST 669.3 SR 1000.4 SS 3408.5

CRT .9932 CRS .9386 CST .9693

LSA 3596.5 MSA 362.0 SSA 26.9

EL1 1201.9 EL2 64.9 ALF 56.28

ARRIVAL DATE AUG 13 1965

DISTANCE 709.115 EARTH TO MARS
RL 149.32 LAL .00

RP 226.95 LAp -.43

RC 243.792 GL 4.90

PLANETOCENTRIC CONIC

C3 16.096 VHL 4.012

LNCH AZ'_TH LNCH TIME L-! TIME ENJ LAT

90.00 IS 58 25 2594.30 -28.61

90.00 10 30 11 4377.33 5.73

100.00 20 26 47 2309.31 -27.77

100.00 11 44 30 4137.$5 8.78

110.00 21 50 49 2046.37 -30.65

110.00 12 36 58 3973.26 9.48

OIFFERENTIAL CCRRECTIONS

TOE .3578 TRA -.5578 TC3 -.3286 BAU .5209

ROE .6538 RRA -.8641 RC3 1.4546 FAU .51391

FOE-6.6414 FRA19.7908 FC-27.6403 BP 7148

9OE .7452 8RA 1.0285 BC3 1.4912 FSP 11026

LOt. 17.71 VL 32.628 GAL -6.22 AZL 89.39 HCA 224.95 SMA 186.14 ECC .22447 INC .6057 vl 29.840

LOP 242.66 VP 21.$68 GAP -2.83 AZP 90.43 TAL 324.93 TAp 189.88 RCA 144.36 APO 227.92 V2 24.235

GP 9.53 ZAL 139.21 ZAP 112.99 ETS 174.79 ZAE 148.89 ETE 160.36 ZAC 96.15 ETC 256.53 CLP 113.33

DLA 13.45 RAL 160.78 RAD 6567.6 VEL 11.725 PTH 2.07 VHp 3.085 DpA 11.60 RAp 180.95 ECC 1.2649

v.,, ZNJ ,, IN,.;'IR# L,_ _ • P • u tzJi TIrME" _- I, T f lrMi _ I J[_r TMy "p-S_ .ZMT ...... ..- TO .S. .._ .... - ........ LONG

67.00 22.84 100.05 19 41 39 1994.3 -24,95 58.73

181.90 17.79 62.22 11 43 9 3777.3 1.97 175.24

45.79 22.59 101.52 2t 5 17 1709.3 -25.90 37.49

163.71 17.22 60.82 12 53 28 3537.6 2.83 157.14

24.97 21.74 105.52 22 24 56 1446.4 -28.41 16.62

149.39 15.57 57.00 13 43 11 3373.3 5.07 143.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1000.4 _ 1960.5 SG3 3262.9 ST 566.6 SR 1008.9 SS 3438.3

RRT .6159 RRF -.9672 RTF -.6032 CRT .9969 CRS .9372 CST .9548

S_ 2201.0 R25 -.1174 R13 -.9600 LSA 3608.7 MSA 370.9 SSA 26.6

SGI 2070.6 812 746,2 THA 69.82 ELI 1156.5 ELI 38.7 ALF 60.72

LkUNCH DATE OCT 11 1964 FLIGHT TIME 508.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 226.56 LAp -.46

RC 245.534 GL 5.19

PLANETOCENTRIC C(_lIC

C3 16.066 VHL 4.006

LNCH AZNTH LNCH TIME

go.00 18 56 48

90.00 10 33 0

100.00 20 25 20

100.00 11 47 8

110.00 21 49 44

110.00 12 39 14

DISTANCE 713.029 EARTH TO MARS

LOb 17.71VL 32.622 GAL -6.21AZL 89.56 HCA 226.00 SMA 186.05 ECC .22410 INC .6407 Vl 2g.640

LOP 243.71VP 21.406 GAP -3.11AZP 90.45 TAL 324.9_ TAp 190.90 RCA 144.35 kPO 227.74 V2 24.277

GP 9.47 ZAL 15g.22 ZAp 111.14 ETS 175.20 ZA( 146.97 ETE 161.82 ZAC 95.92 ETC 256.61CLP 111.44

DLk 13.68 RAL 160.90 RAD 6567.6 VEL 11.724 pTH 2.07 VHP 3.052 DPA 11.90 RAp 180.17 ECC 1.2644

L-I TIME INJ LAT [NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2602.65 -26.71 67.59 23.06 99.78 19 40 10 2002.6 -25.06 59.30

4368.18 5.44 181.39 17.g4 62.17 Jt 45 48 3768.2 1.67 174.73

2317.11 -27.68 46.34 22.81 101.25 21 3 5_ 1717.1 -26.04 38.02

4128.94 6.49 163.23 17.56 60.76 12 55 57 5528.9 2.54 156.66

2053.05 -30.97 25.46 21.98 105.25 22 23 57 1453.0 -28.56 17.08

3965.79 9.20 149.19 15.71 _.93 13 45 20 3365.8 4.79 142.89

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2963 TRA -.3860 TC3 -.5667 8AU .3572 9GT 841.6 SIR 1972.9 963 3552_2 9T 456.7 SR 1014.2 SS 3456.5

ROE .6563 RRA -.8691RC3 1.463g FAU .52263 RRT .3355 RRF-.9665 RTF -.3298 CRT .9979 CRS .9349 CST .9297

FDE-6.sg65 FRA20.2357 FC-28.1589 BSP 6880 9GB 2144.9 R25 -.0019 R13 -.9631 LSA 3611.1MSA 379.3 SSA 26.6

8OE .7201SRA .9510 BC3 1.5697 FSP 11383 SG1 1999.5 SG2 776.1THA 79.83 ELI 1111.9 EL2 27.0 ALF 65.78

LAUNCH DATE OCT 11 1964 FLq_£,..HT TIME 3t0.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC DISTANCE 716.964 EARTH TO MARS

RL 149,32 LAL .00 LOt.. 17,71 VL 52,617 GAL -6,21 AZL 89,1L3 _CA 227,06 SNA 195.96 ECC .22377 INC ,5747 vl 29.840

RP 226.17 LAp -.49 LOP 244,77 VP 21,446 GAP -3.38 AZP 90.46 TAL 324.86 TAp 191,91 RCA 144,55 APO 227.57 v2 24.318

RC 247.256 GL 5.47 GP 9.41 ZAL 159.24 ZAP 109.25 ETS 175.60 ZAE 145.00 ETE 163.16 ZAC 95.69 ETC 256.69 CLp 109.53

PLANETOCENTRIC C(_llC

C3 16.050 VHL 4.006 DLA 13.92 RAL 161.06 RAD 656T.6 VEL _1.725 PTH 2.07 VHp 5.022 OpA 12.20 RAp 179.36 ECC 1.2641

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 55 19 2610.70 -26.80 68.16 23.29 9_.§1 19 38 49 2010.7 -25.21 59.86

90.00 10 35 43 4359.62 5.1T _80.91 18.10 62.12 11 48 23 3759.6 1.40 174.26

100.00 20 24 1 2324.64 -27.98 46.88" 23.05 100.98 21 2 45 1724.6 -26.18 38.54

100.00 11 49 42 4120.91 6.22 162;78 17.53 60.70 12 58 23 3520.9 2.27 156.22

!10.00 21 48 46 2059.47 -31.08 25.92 22.23 105.00 22 23 5 1459.5 -28.71 17.52

110.00 12 41 27 3958.85 8.95 148.82 15.86 56.87 13 47 26 3358.8 4.52 142.52

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2416 TRA -.2026 TC3 -.7947 BAU .5604 SGT 783.6 SGR 1985.8 SG3 3597.5 ST 357.4 SR 1022.9 SS 3486.7

ROE .6624 RRA -.6693 RC3 1.4796 FAU .53389 RRT -.0290 RRF -.9658 RTF .0737 CRT .9875 CRS .9341CST .8740

FDE-6.8205 FRA20.5721 FC-28.7977 SSP 6624 SGO 2134.8 R23 -.0406 R15 -.9660 LSA 3630.4 MSA 387.8 SSA 26.1

8DE .7051BRA .8926 BC3 1.67g5 FgP 11559 SGI 1983.9 SG2 783.2 THA g0.78 ELI 1082.3 EL2 53.3 ALF 70.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OAT( OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 225.78 LAP -.53

RC 248.959 GL 5.74

PLANETOCENTRIC CONIC

C3 16.044 YHL 4.006

LNCH AZMTH LNCH TIME

90.00 18 53 59

gO.DO 10 38 22

1OO.OO 20 22 50

100.00 11 52 12

110.OO 21 47 55

110.OO 12 43 37

FLIGHT TIME 312.00 ARRIVAL DATE AUG 19 1965

DISTANCE 720.886 EARTH TO MARS

LOt. 17.71 VL 32.812 GAL -8.22 AZL 89.29 HCA 228.1Z SMA 185.88 ECC .22349 INC .7078 vl 29.$40

LOP 245.83 VP 21.486 GAP -3.88 AZP 90.47 TAL 324.00 TAP 192.92 RCA 144.34 APO 227.42 V2 24.$60

GP 9.35 ZAL 139.28 ZAP 107.34 ETS 178.00 ZAE 142.99 ETE 164.39 ZAC 95.44 ETC 256.78 CLP 107.58

DLA 14.14 RAL 161.22 RAO 8567.8 VEL 11.723 PTH 2.07 VHP 2.996 DpA 12.51 RAp 178.52 ECC 1.2640

L-I TIME INJ LAT INJ LONG INJ _ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2618.44 -26.88 66.71 23.54 99.25 19 37 37 2018.4 -25.33 60.39

4_51.71 4.92 160.48 18.29 62.08 11 50 54 3751.7 1.14 173.81

2331.88 -26.07 47.40 23.31 100.72 21 1 42 1731.9 -26.30 39.04

4113.50 5.97 162.37 17.71 60.66 13 0 45 3513.5 2.02 155.81

2063.68 -31.19 26.37 22.50 104.75 22 22 21 1465.7 -28.85 17.95

3952.46 8.71 148.48 16.03 56.61 13 49 29 3352.5 4.28 142.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1838 TRA -.0153 TC3-1.0362 BAU .3893 8GT 871.1 8GR 1995.3 863 3455.9 ST 264.2 SR 1030.0 SS 3510.8

RDE .6673 RRA -.8693 RC3 1.4903 FAU .54347 RRT -.409t RRF -.9831 RTF .4650 CRT .9288 CRS .9329 CST .7388

FDE-6.9205 FRA20.6952 FC-29.3232 BSP 8600 S882177.2 R23 .0011 R13 -.9881 LSA 3646.8 MSk 396.2 SSA 25.6

BOE .6923 6RA .8694 8C3 1.8151 FSP 11734 SG1 2032.5 $62 780.3 THA 101.91 EL1 1059.1 EL2 95.2 ALF 76.49

LAUNCH DATE OCT 11 1964 FLIGHT TIME 314.00 ARRIVAL DATE AUG 21 1965

HEL-tOCENTRIC CON]C O|STANCE 724.826 EARTH TO MARS

RL 149.32 LAL .00 LOL 17.71 VL 32.608 GAL -8.22 AZL 89.28 HCA 229.18 SMA 185.80 ECC .22326 [NC .7396 Vl 29.840

RP 225.38 LAp -.36 LOP 246.90 VP 21.527 GAF -3.92 AZP 90.48 TAL 324.73 TAP 193.92 RCA 144.52 APO 227.29 V2 24.402

RC 250.643 GL 6.00 GP 9.29 ZAL 139.32 ZAP 105.41ET$ 176.39 ZAE 140.93 ET( 165.53 ZAC 95.19 ETC 256.87 CLP 105.61

pLAN(TOCENTRIC CONIC

C5 16.050 VHL 4.006 OLA 14.35 RAL 161.40 RAD 9397.6 VI[L tl.723 PTH 2.07 VHP 2.973 OpA 12.83 RAp 177.66 ECC 1.2641

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT IMJ L,CklG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM [NJ 2 LAT ZNJ Z LONG

90.00 18 52 49 2623.87 -26.96 69.24 23.81 98.99 19 36 34 2025.9 -25.44 60.91

90.00 10 40 56 4344.43 4.66 180.05 18.49 62.04 11 53 21 3744.4 .91 173.41

100.00 20 21 49 2338.84 -28.16 47.90 23.58 100.47 21 0 48 1738.8 -26.42 59.$3

100.00 11 54 37 4104.89 5.75 181.99 17.91 60.62 13 3 4 3506.7 1.79 155.44

110.00 21 47 12 2071.67 -31.29 26.81 82.78 104.31 22 21 44 1471.7 -28.98 18.$7

110.00 12 45 43 3948.85 8.49 146.17 18.23 58.76 13 51 30 3346.6 4.06 141.88

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1238 TRA .1794 TC3-1.2677 8AU .4238 S8T 1078.8 SGR 2001.7 863 3506.8 ST 196.0 SR 1036.0 SS 5531.0

ROE .6721 RflA -.8683 RC3 1.4975 FAU .53182 flRT -.6491 flRF -._42 RTF .7075 CRT .6849 CRS .9316 CST .5784

FOE-7.0076 FRA21.1837 FC-29.7961 8SP 6798 Sr_ 8873.9 R23 .0341 R13 -.9696 LSA 3662_7 MSA 404.1 SSA 25.2

80( .6834 8RA .9860 8C3 1.9750 FSP 11934 861 2140.4 1M_8 767.5 THA 112.30 ELI 1044.8 EL2 141.6 ALF 82.48

LAUNCH DATE OCT 11 1964 FLIGHT TIME 316.00

HELIOCENTRIC CONIC 01STANCE 728..773

RL 149.52 LAL .00 LOL 17.71VL 52.604 GAL -6.23 AZL 89.23 HCA 250.25

RP 224.99 LAP -.59 LOP 247.97 VP 21.568 GAP -4.18 AZP 90.49 TAL 324.66

RC 252.S07 GL 6.24 GP 9.21 ZAL 139.38 ZAP 103.45 ETS 176.77 ZAE 038.85

PLANETOCENTRIC CONIC

C3 16.036 VHL 4.008 DLA 14.55 RAL 161.58 RAO 6567.6 VEL 11.724 PTH 2.07

LNCH AZMTH LNCH T[ME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

go.o0 18 51 47 2635.00 -27.04 89.75 24.09 98.75

go. DO 10 43 26 4337.78 4.47 17,.88 18.72 62.01

10o.00 20 20 56 2345,52 -28.24 48.38 23.88 100.23

tOO.GO 11 56 58 4100.49 5.54 161.65 18.15 60.58

110.00 21 46 57 2077.42 -31.39 27.23 23.07 104.28

110.00 12 47 47 3941.35 8.29 147.89 18.44 56.72

ARRIVAL DATE AUG 23 19G5

EARTH TO MARS

SMA 185.74 ECC .22307 INC .7707 vl 2"9.840

TAp 194.91RCA 144.50 Apo 227.17 V2 24.444

ETE 166.58 ZAC g4.93 ETC 256.96 CLP 103.63

VHp 2.953 DpA 13.15 RAp 176.79 ECC 1.2644

INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

19 35 40 2033.0 -25.55 61.40

11 55 45 3737.8 .69 175.04

21 0 1 1745.5 -26.54 39.99

13 5 19 3300.5 1.58 155.10

22 21 14 1477.4 -29.11 18.77

13 53 28 3541.4 3.86 141.61

DIFFERENTIAL CORRECTIONS

TOE .0629 TRA .5731 TC3-1.5466 BAU .4830

ROE .6765 RRA -.8660 RC3 1.5012 FAU .55893

FOE-7.0840 FRA21.4375 FC-30.1181BSP 7208

8DE .6794 BRA .9430 8C3 2.1554 FSP 12089

MID-COURSE EXECUTION ACCURACY

SGT 1359.8 9GR 2004.7 SG3 3549.5

RRT -.7740 RRF -.9633 RTF .8319

2422.4 R23 .0539 R13 -.9714

$61 2303.6 SGZ 749.3 THA 121.39

ORBIT DETERMINATION ACCURACY

ST 191.8 SR 1040.9 SS 5547.4

CRT .1111CRS .9305 CST -.2574

LSA 3678.9 MSA 412.2 8SA 24.8

EL1 1041.2 EL2 190.6 ALF 88.79

LAUNCH DATE OCT 11 1964 FLIGHT TIM( 318.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 732.727 EARTH

RL 149.$2 LAb .00 LOL 17.71 VL 32.600 GAL -6.24 AZL 89.20 HCA 231.33 SMA 185.67 ECC .22293

RP 224.60 LAP -.63 LOP 249.04 VP 21.610 GAP -4.44 AZP 90.30 TAL 324.57 TAP 195.89 RCA 144.28

RC 253.951 GL 6.48 GP 9.14 ZAL 139.45 ZAP 101.47 (T8 177.15 ZAE 136.73 ETE 167.56 ZAC 94.66

PLANETOCENTRIC CONIC

C5 16.094 VHL 4.012 OLA 14.73 RAL 161.78 RAD 6567.6 VEL 11.725 PTH 2.07 VHP 2.938 DPA 13.46

LNCH AZIATH LNCH TIM( L-I TIN( INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

90.00 18 50 58 2839.91 -27.tl 70.84 24.39 96.52 19 34 55 2039.8

90.00 10 45 51 4331.76 4.28 179.34 18.96 61.96 11 58 2 3731.8

100.00 20 20 12 2351.92 -28.38 48.84 24.17 100.00 20 59 24 1751.9

100.00 11 59 15 4094.89 5.35 161.54 18.37 60.55 13 7 30 3494.9

110.00 21 46 10 2082.93 -31.48 27.64 23.39 104.06 22 gO 52 1483.0

110.00 12 49 47 3938.82 8.12 147.63 16.67 56.68 13 35 24 3336.6

DIFFERENTIAL CQRR(CTION8 MIO-COUflSI[ EXI[CUTION ACCURACY

TOE .0001 TRA .5?40 TC3-1.9118 9AU .5063 SGT 1888.7 _ 2004.7 SG3 3584.1

ROE .6806 RRA -.8624 RE3 1.5020 FAU .56500 RRT -.8393 RIU r -.9823 RTF .8980

F08-7.1511 FRA21.6475 FC-30.3919 BSP 7808 _ 2817.3 R83 .0828 R13 -.9739

BDE .6806 BRA 1.0359 BC3 2.3533 FSP 12280 861 2513.5 882 789.7 THA 129.08

DATE AUG 25 1965

TO MARS

INC .8008 vl 29.840

APO 227.07 V2 24.485

ETC 257.06 CLP 101.62

RAP 175.89 ECC 1.2649

INJ 2 LAT INJ 2 LONG

-25.65 61.87

.50 172.70

-26.64 40.44

1.39 154.79

-29.23 19_15

3.68 141.56

ORBIT DETERMINATION ACCURACY

8T 258.0 SR 1045.0 SS 3560.7

CRT -.3659 CRS .9289 CST -.6825

LSA 3696.0 MSA 419.7 SSA 24.5

EL1 1049.5 EL2 239.1 ALF 95.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 11 1984

HELIOCENTRIC CO,SIC

RL 149.32 LAL .00

RP 224.21 LAP -.86

tiC 255.576 GL 6.71

PLANET(_ENTRIC CONIC

C3 16.134 VHL 4.017

LNCH AZMTH LNCH TIME

90.00 18 50 13

90.00 10 48 11

100.00 20 19 37

100.00 12 1 28

110.00 21 45 50

110.00 12 51 45

FLIGHT TIME 320.00

DISTANCE 136.688

LOL 17.71 VL 32.597 GAL -6.26 AZL 89.17 HCA

LOP 250.11 VP 21.653 GAP -4.70 AZP 90.51 TAL

GP 9.05 ZAL 139.54 ZAp 99.48 ETS 177.52 ZAE

ARRIVAL DATE AUG 27 1965

EARTH TO MARS

232.40 SMA 185.62 ECC .22283 INC .8302 Vl 29.840

324.47 TAp 196.87 RCA 144.26 Apo 226.98 V2 24.527

134.59 E_E 168.48 ZAC 94.39 ETC 257.17 CLP 99.60

DLA 14.89 RAL 161.98 RAD 6567.6 VEL 11.727 PTH 2.07 VHp

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

2646.32 -27.17 70.70 24.71 98.29 19 34 20

4326.37 4.11 179.04 19.22 61.96 12 O 17

2358.03 -28.39 49.28 24.49 99.78 20 58 55

4089.89 5.19 161.06 18.63 60.52 13 9 38

2088.28 -31.57 28.03 23.72 103.84 22 20 38

3932.42 7.96 147.41 16.92 56.65 13 57 17

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACy

TOE -.0636 TRA .7792 TC3-2.0806 BAU .5531 SGT 2030.9 $GQ 2001.1 SG3 3609.5

RDE .6844 RRA -.8573 RC3 1.4990 FAU .56964 RRT -.6731 RRF -.9611 RTF .9312

FDE-7.2068 FRA21.DI33 FC-30.5666 DSP 8576 STA_ 2851.1 RZ3 .0639 R13 -.9769

BDE .6874 9RA 1.1585 BC3 2.5646 FSP 12318 St,1 2760.7 562 712.3 TMA 135.48

2.925 DpA 13.78 RAp 174.99 ECC 1.2655

PO CST TIM INJ 2 LAT INJ 2 LONG

2046.3 -25.75 62.33

3726.4 .32 172.40

1758.0 -26.74 40.86

3489.9 1.22 154.52

1488.3 -29.35 19.52

3332.4 3.52 141.14

ORBIT DETERMINATION ACCURACY

ST 360.S SR 1048.1SS 3570.2

CRT -.5863 CRS .9274 CST -.8455

LSA 3713.7 MSA 427.2 SSA 24.0

EL1 1070.8 EL2 285.6 ALF 102.28

LAUNCH OATE OCT 11 1964 FLIGHT TIME 322.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CCNIC DISTANCE 740.$56

RL 149.32 LAL .O0 LOL 17.71 VL 32.594 GAL -6.IT AZI. 89.14 HCA 233.48 SMA

Rp 223.82 LAp -.69 LOP 251.19 VP 21.696 GAP 04.95 AZP 90.51 TAL 324.35 TAp

EARTH TO MARS

185.57 ECC .22278 INC .8589 V1 29.840

197.84 RCA 144.23 APO 226.91 V2 24.569

RC 257.160 GL 6.93 GP 8.97 ZAL 139.64 ZAP 97.48 ET$ 177.89 ZAE 132.44 ETE 169.33 ZAC 94.11ETC 257.28 CLP 97.57

PLANETOCENTRIC CONIC

C3 14.185 VHL 4.023 DLA 15.05 RAL 162.20 RAD 8567.$ VEL 11.729 PTH 2.07 VHP 2.917 DPA 14.09 RAp 174.07 ECC 1.2664

LNCH 4ZMTH LNCM TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 49 40 2652.52 -27.23 71.15 25.04 98.08 19 33 53 2052.5 -25.83 62.76

90.00 10 50 26 4321.61 3.95 176.77 19.50 61.94 12 2 28 3721.6 .17 172.14

100.00 20 19 11 2363.87 -28.45 49.70 24.82 99.57 20 58 35 1763.9 -26.84 41.27

100.00 12 3 37 4086.50 5.04 160.62 18.90 60.50 13 14 43 3485.5 1.07 154.28

110.00 21 45 38 2093.35 -31.65 Z6.40 24.06 103.64 22 20 32 1493.4 -29.45 19.88

110.00 12 53 39 3928.77 7.82 141.22 17.19 56.62 13 59 8 3328.8 3.38 140.95

DIFFERENTIAL CORRECTIONs MID-COURWE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1288 TRA .9860 TC3-2.3535 BAU .6030 SGT 8399.$ 8GR 1994.0 663 3625.7 ST 477.3 SR 1050.1 98 3576.0

ROE .6879 RRA -.SSOa RC3 1.4924 FAU .57299 RRT -.8900 RRF -.9596 RTF .9518 CRT -.6903 CRS .9258 CST -.9117

FOE-7.2607 FRA21.9347 FC-30.6437 BSIP 9473 _ $11T.5 R23 .0616 R13 -.9799 LSA 3732.2 MSA 434.5 SSA 23.6

DOE .6998 SRA 1.3038 6C3 2.7868 FSP 12394 SG1 $038.2 SG2 698.3 THA 140.83 EL1 1105.9 EL2 327.9 ALF 109.17

LAUMCH OATE OCT 11 1984 FLIGHT TIME 324.00 ARRIVAL DATE AUG 61 1965

HELIOCENTRIC CONIC

RL 149.32 LAL .OO

RF 223.44 LAp -.72

wc 256,786 GL 7.15

PLANETOCENTRIC CONIC

C3 16.247 VML 4.031

LNCH AZMTH LNCN TIME

90.00 16 49 17

90.00 10 62 37

100.00 20 18 54

100.00 12 S 42

110.00 21 45 34

110.00 12 56 61

DISTANCE 144.631

LOL 17.71 VL 32.591 GAL -6.29 AZL 89.11 HCA 234.57 SMA

LOP 252.28 VF 21.739 GAp 05.20 AZp 9005i IAL 3_4._ TAp

GP 8,BT ZAL !39.76 ZAP 95.47 ETS 178.25 ZAE 130.26 ST(

EARTH TO MARS

185.52 ECC .22277 INC .8869 Vl 29.840

198.80 RCA 144.19 Apo 226.85 V2 24.611

170.13 ZAC 93.83 ETC 257.39 CLP 95.53

DLA 15.19 RAL 152.42 RAO 9557.7 VEL 11.732 PTH 2.07 VHP

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

2658.41 -27.29 71.57 25.89 97.87 19 33 36

4317.48 3.82 176.54 19.80 61.92 12 4 35

2369.42 -28.52 50.10 25.18 99.37 20 58 23

4081.70 4.91 160.61 19.20 60.48 13 13 43

2099.22 -31.73 28.76 24.43 103.44 22 20 33

3925.66 7.71 147.05 17.48 56.59 14 0 86

01FFEMENTIAL CCRRECTION9

TOE -.1945 TRA 1.2003 TC3-2.6270 BAU .6552

ROE .8912 RRA -.8428 RC3 1.4827 FAU .§7466

F08-7.2963 FRA22.OOG3 FC-30.6319 BSP 10470

60E .7181 BRA 1.4666 BC3 3.0166 FSP 12432

LAUNCH DATE OCT 11 1964

MID-COURSE EXECUTION ACCURACy

SGT 2772.5 SGR 1983.7 $63 3632.6

RRT -.9087 RRF -,9584 RTF .9648

SGB 3409.1 R83 .05?4 R13 -.9827

SG1 $339.0 $_. 667.7 THA 145.29

2.912 DpA 14.40 RAp 173.15 ECC 1.2674

PO CST TIM INJ 2 LAT INJ 2 LONG

2058.4 -25.92 63.17

3717.5 .04 171.91

1769.4 -26.93 41.66

3481.7 .94 154.07

1498.2 -29.56 20.22

3325.7 3.26 140.79

ORBIT DETERMINATION ACCURACY

ST 601.5 SR 1051.3 SS 3578.8

CRT -.7456 CRS .9243 CST -.9429

LSA 3752.2 MSA 441.6 SSA 23.2

ELI 1133.0 EL2 364.9 ALF 115.87

FLIGHT TIME 329.00 ARRIVAL DATE SEp 2 1965

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RF ZZS.0S LAP _.75

RC 260.326 GL 7.35

PLAN[TOCENTR|C CONIC

C3 16.322 VHL 4.040

LNCH AZ14TH LNCH TIM(

90.00 19 49 3

DISTANCE 748.613 EARTH TO MARS

LOL 17.71VL $@.589 6AL -6.32 AZl. $9.09 HCA @35.63 SMA 185.48 ECC .22281 INC .9143 V1 29.840

LOP 233.37 VP @1.765 GAP -5.44 AZ1P 90.32 TAt. 3@4.09 TAp 199.73 RCA 144.13 APO 226.81 V2 24.653

GP 8.77 ZAL 159.69 ZAP 93.46 ETS 178.59 ZA( 1@8.08 ETE 170.88 ZAC 93.54 ETC 237.51 CLP 93.50

DLA 15.3@ RAL 16@.66 RAID 6567.7 VEL 11.755 PTH 2.07 VHP 2.910 DpA 14.70 RAp 172.23 ECC 1.2686

L-I TIN( INJ LAT INJ L(_lG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

@$63.99 -@7.54 71.97 23.75 97.68 19 33 27 2064.0 -23.99 63.66

90.00 10 54 44 4313.97 3.71

100.00 20 19 46 @374.6R -@8.57

100.00 1@ 7 4@ 4070.50 4.80

110.00 21 45 38 @10@.87 -31.$0

110.00 1@ 57 19 39@3.09 7.61

DIFFERENTIAL C(_RECTIONS

TOE -.2618 TRA 1.4158 TC3-2.9008 BAu .7095

RDE .8941 RRA -.8333 RC$ 1.4693 FAU .37353

F0(-7.3038 FRA22.0310 FC-30.3164 @IMP 11331

60E .7417 BRA 1.6426 BC3 3.2517 FSP 12444

178.34 20.12 61.91 12 6 38 3714.0 -.08 171.71

50.48 25.55 99.18 20 58 20 1774.7 -27.01 42.03

160.43 19.51 60.46 13 15 41 3478.5 .83 133.89

@9.10 24.81 103.25 22 20 41 1502.9 -29.65 20.55

146.91 17.78 56.57 14 2 42 3323.1 3.16 140.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3156.6 SGR 1969.7 SG3 3629.6 ST 729.8 SR 1051.S 56 3576.9

RRT -.9193 flflF -.9567 RTF .9733 CRT -.7783 CRS .9226 CST -.9600

37@0.7 R83 .0529 R13 -.9852 LSA 3772.3 MSA 448.6 SSA 22.7

SGI 3636.0 SG2 679.9 THA 149.03 ELI 1217.1EL2 395.7 ALF 122.19
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 196A)

LAUNCH OATE OCT 11 lg64

HEL|OCENTRIC CONIC

RL 149.32 LAL .00

RP 222,66 LAp -.79

RC 261.869 GL 7.$5

PLAHETOC(NTR1C CONIC

C3 1G.408 VHL 4.051

LNCH AZMTH LNCM 71ME

gO.DO 18 48 $9

gO.DO 10 56 45

100.00 20 18 47

100.00 12 9 39

110.00 21 45 50

110.00 12 59 S

FLIGHT T|ME 328.00 ARR|VAL OATE S(P 4 1965

OISTANC[ 752.601 EARTH TO MARS

LOt- 17.71VL 32.587 GAL -6.34 AZL 89.06 HCA 236.75 SMA 185.45 ECC .22290 INC .g410 VI 29.840

LOP 234,46 VP 21.827 GAP -3,68 AZP 90.32 TAL 323,94 TAp 200.69 RCA 144.11Apo 226.78 V2 24.695

GP 8.67 ZAL 140.03 ZAP 91.45 ETS 178.94 ZAE 123.89 (TE 171.59 ZAC 93.25 [TC 257.62 CLP 91.47

OLA 15.45 RAL 162.90 RAO 6567.7 VEL 11.738 PTH 2.07 VHP 2.912 DpA 14.99 RAp 171.31ECC 1.2700

L-I TIME INJ LAX |NJ LONG INJ RT ARC 1NJ AZMTH _J TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2669,27 -27,39 72,35 26,14 97,49 11 33 29 2069.3 -26.07 63.93

4311.10 3.62 178.18 20.45 61.90 12 8 36 3711.1 -.17 171.55

2379.69 -28.63 30,65 25,93 98,99 20 58 27 1779.7 -27.09 A2.38

4075.91 4.72 160.29 19.84 60.45 13 17 33 :dleTS.9 .73 153.75

2107,31 -31.87 29,43 23,20 103.07 22 20 57 1507.3 -29.75 20.86

$921,06 7,33 146,81 16,11 36,56 14 4 26 3321.1 S.09 140.54

D|FFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

TOE -.3296 TRA 1,6330 1CS-3,1733 BAU ,7636 $GT 3545,Z 3GR 1952,5 SG3 3617.0 ST 860,4 SR 1050.6 SS 3372.2

ROE .6968 RRA -.8_3 RCS 1.4527 FAU .§7441 RRT -.9212 RRF -.9530 RTF .9791 CRT -.7995 CRS .9209 CST -.9701

FOE-7.3179 FRAZ2.0043 FC-30.S061 ESP 12681 SGB 404?.3 R23 .0488 R13 -.9874 LSA 3794.3 MSA 455.2 SSA 22.3

80( .7709 ERA 1.8283 BC3 5.4901 FSP 12417 SGI 3990,6 SG2 675.0 THA 152.24 ELI 1291.2 EL2 420.3 ALF 127.94

LAUNCH OATE OCT 11 1964 FLIGHT TIME 330.00 ARRIVAL OATE SEP 6 1963

HELIOCENTRIC CCNIC

RL 149.32 LAL .00

iP 222.28 LAP -.82

RC 263.$92 r,t. 7,73

PLAN(TOCENTR I C CONIC

C3 16.306 VHL 4.063

LNCM AZMTH LNCH TIME

90.00 16 49 S

90.00 10 59 42

tOO.O0 20 18 $7

100.00 12 11 31

110.00 21 46 10

110.00 13 0 49

DIFFERENTIAL CORRECTIONS

TOE -.$996 TRA 1,9529 TC3-3,4427 BAU .8229

ROE .6993 RRA -.8099 RC3 1.4330 FAU .57208

FOE-7.3182 FRA21.9316 FC-30.OO010SP 13859

BDE .8050 ERA 2.0219 BC3 3.7291FSP 12362

DISTANCE 755,596 EARTH TO MARS

LOL 17,71VL 32,585 GAL -6,37 AZI. 89,03 HCA 237,84 SMA 185,41 ECC .22302 INC .9672 vl 29.840

LOP 253,53 VP 21.,872 GAP -5,92 AZP - 90.51 TkL 323,78 TAp 201,62 RCA 144.06 APO 226.77 V2 24.737

GP 8.56 ZAL 140.19 ZAP 89.43 ET$ 179.27 Zk_ 123.71ETE 172.24 ZAC 92.96 ETC 237.74 CLP 89.44

OLA 15.53 RAL 163.16 RAD 6567.7 VEL 11.743 PTH 2.07 VHP 2.918 OPA 13.27 RAp 170.40 [CC 1.2716

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.23 -27.43 72.71 26.34 97.32 19 33 39 2074.2 -26.13 64.28

4308.66 3.53 176.06 20.80 61.89 12 10 31 3708.9 -.24 171.42

2384.41 -28.66 51.19 28.34 98.82 20 38 41 1784.4 -27.16 42.71

4073,91 4,65 160,18 20,19 60,44 13 19 25 3473,9 .68 133,64

2111,33 -31,94 29,74 25,61 102,69 22 21 21 1511,5 -29.83 21.16

5919,36 7,46 148,73 18,45 36,35 14 6 7 3319,6 $,03 140.47

NIO-COURM[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

IM;T 3935,4 SGR 1932,3 SG3 3395,2 ST 992,6 SR 1048,9 SS 3363.9

RRT -.9|39 RRF -.9530 RTF .9833 CRT -.8133 CRS .9192 CST -.9763

4385.1 R23 .0452 R13 -.9891 LSA 3817.5 MSA 461.7 SSA 21.8

$G1 4333.3 SG2 672.1 THA 134.96 EL1 1375.3 EL2 440.S ALF 133.06

LAUNCH OATE OCT 11 1964 FLIGHT TIM( 332.00 ARRIVAL DATE SEP 8 1965

MEL|O(ENTRIC CONIC DISTANCE 760.598

RL 149.32 LAL .00 LQA. 17.71VL 32.583 GAL -5.40 AZL 89.01HCA

Re 221.89 LAp -.85 LOP 256,85 Vp 21.917 GAP -6,15 AZP 90,51 TAL

AC 264.695 _L ?.91GP 8.45 ZAL 140.36 ZAP 87.45 ET$ 179.59 ZAE

PLANETOCENTRIC CONIC

C3 16.616 VHL 4,076 OLA 13,61RAL 193,42 RAD 6367,7 ¥(L 11,747 PTH

EARTH TO MARS

238,94 SMA 185,39 ECC .22320 INC .9927 vl 29.640

323,61 TAP 202,55 RCA 144.01APQ 226.77 V2 24.779

121,53 ETE 172,86 ZAC 92,67 ETC 257.86 CLP 87.43

2,07 VHP 2,926 OpA 15,53 RAP 169.50 ECC 1.2735

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIME

90.00 18 49 20 2879.89 -27,47 73,04 26,96 97,16 19 33 59

gO.DO 11 0 34 4307.24 3.49 177,97 21,10 61,88 42 12 22

100.00 20 19 16 2386,86 -26,72 51,51 26.76 98,66 20 59 3

100.00 12 13 19 4072,51 4,60 160,10 20,36 60,43 13 21 12

110.00 21 46 37 2115,34 -32,00 30,04 26,04 t02.72 22 21 53

110.00 13 2 27 3918.39 7.44 148.87 t8.61 36.54 14 7 46

OIFFERENTIAL CORRECTIONS RID-CouRSE EX£CUTIOI ACCURACY

TOE -.4687 TRA 2.0738 TC3-3.7080 9AU .8813 NT 4328.1 8GR 1909.2 663 3364.3

RDE .7015 RRA -.7962 RC3 1.4106 FAU .58948 RRT -.9249 RRF -.9508 RTF .9863

FOE-7.3073 FRA21.8123 FC-29.6193 8SP 15060 SGB 4730.5 R23 .0422 R13 -.9906

BOE .8436 ERA 2,2214 BC3 3,9672 FSP .12268 SGI 4081,7 SG2 670,8 THA 157,31

PO CST TIM INJ 2 LAT INJ 2 LONG

2078.9 -26.19 64.61

3707.2 -.29 171.33

1769.9 -27.23 43.03

3472,3 .63 133.56

1515.5 -29.92 21.44

3318,6 2.99 140.42

ORBIT DETERMINATZON ACCURACY

ST 1125,5 SR 1046,4 $S 3552.3

CRT-.8230 CRS ,9174 CST -,9809

LSA 3842.0 MSA 468.1 SSA 21.3

EL1 1467.6 EL2 455.8 ALF 137.53

LAL_CH DATE OCT 11 1964 FLIGHT TIME 334,00 ARRIVAL DATE SEP 10 1965

240.04 SMA 185.37 (CC .22341

323.42 TAp 2D3.46 RCA 143.95

119.56 (TE 173.44 ZAC g2.38

HELIOCENTRIC CONIC OISTAMCE 784.602

RL 149.32 LAb .00 LOL 17.71 YL 32.582 GAL, -6.44 AZL 88.98 HCA

RP 221.51 LAp -.98 LOP 257.75 VP 21.982 GAP -8.38 AZP 90.51 TAL

RC 266.379 GL 8.08 GP 8.33 ZAL 140.54 ZAP 85.49 ETS 179.90 zAIE

PLANETOCENTRIC C04qIC

C3 16.739 VHL 4,091 DLA 15,69 RAL 183,70 RAO 8387,7 VEL 11.753 PTH 2.07 VHP

LNCH AZI4TH LNCM TIME L-I TIME INJ LAT INJ I.,_NG INJ RT ASC INJ AZNTH

90.00 19 49 43 2683.24 -27.51 73.33 27.39 97.00

90.00 11 2 22 4306.26 3,46 177,91 21.37 81,88

_00.00 20 19 45 2393.02 -28.77 51.81 27.20 98.50

100.00 12 15 3 4071,73 4,58 180,00 20,95 60.43

110.00 21 47 13 2119,33 -32,0§ 30,35 26,49 102,57

110,00 13 4 4 3916.18 7,43 148,85 19.19 56.54

DIFFERENTIAL _RECTION9 MID-COURSE EXECUTION ACCURACY

TOE -.3369 TRA 2.3009 TC3-5.9614 BAU .9396 _T 47t9.8 8GR 1880.4 663 3522.3

ROE .7008 RRA -.7840 RC3 1.3784 FAU .56035 RRT -.9]52 RRF -.9482 RTF .9684

FOE-7.2211FRA21.7103 FC-28.8814 B_P 16385 _ 5000.4 R25 .0395 R13 o.9916

BOE .8828 ERA 2.4308-B_-3 4.1944 F_P 12262 _1 3036,2 $4;2 866,8 THA 159,39

EARTM TO MARS

INC 1.0179 Vl 29.640

APO 226.78 v2 24.620

ETC 257.98 CLP 85.44

2,840 OPA 15,78 RAP 168.61ECC 1,2755

|NJ TIM( PO CST TIM INJ 2 LAT ZNJ 2 LONG

19 34 29 2083.2 -26.25 64.91

12 14 8 3706.3 -.32 171.28

20 59 38 1793.0 -27,29 43_32

13 22 35 3471,7 ,60 153.5Z

22 22 33 1519,3 -29.99 21.71

14 9 23 3319.2 2,96 140.39

ORBIT DETERMINATION ACCURACY

ST 1258.2 SR 1039.6 SS $525.1

CRT -,6291CflS .9141CST -.9844

L$A 3855.5 14SA 474.3 SSA 21.1

EL1 1563.8 EL2 467,8 ALF 141.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 11 1964 FLIGHT T|I( 536.00 ARRIVAL OATE SEP 12 1965

HELIOCEN•RIC CGNIC DISTANCE 768.617 EARTH TO MARS

RL 148.32 LAL .DO LOt. 17.71 VL 52.581 GAL -6.48 AZL 88.96 HCA 241.15 SNA 185.35 ECC .22367 INC 1.0425 vl 29.840

MP E81.13 LAP -.91 LOP 258.86 VP 22.007 GAP -6.61 AZP 90.50 TAL 323.22 TAP 204.37 RCA 143.89 APO 226.81 V2 24.862

RC 287.844 GL 8.24 GP 8.20 ZAL 140.74 ZAP 83.53 (TS 180.20 ZAE 117.20 ETE 173.99 ZAC 92.10 ETC 258.10 CLP 85.46

PLANETOCENTR l C CONIC

CS 16.874 VHL 4.108 DLA 15.75 RAL 163.99 RAD 8§87.7 VEL 11.758 P•H 2.08 VMP 2.957 DpA 16.02 RAp 167.74 ECC 1.2777

LNCH AZM•H LNCH •IRE L-| TIME INJ LA• _qJ LONG INJ RT ASC INJ AZM•H INJ TIME PO CST TIN 1NJ 2 LAT IHJ 2 LONG

80.00 18 so 20 2687.30 -27.54 75.85 27.85 96.86 19 35 7 2087.3 -26.30 65.20

80.00 11 4 S 4305.91 3.45 177.89 21.97 61.88 12 15 51 5705.9 -.34 171.26

100.00 ZO RO 22 2388.93 -28.60 52.10 27.65 98.36 21 O 19 1796.9 -27.35 43.60

100.00 1R 18 43 407t.51 .;.57 160.04 21.36 60.43 15 24 35 5471.5 .60 153.51

110.00 21 47 56 2128.93 -52.11 30.59 26.95 102.42 22 23 19 1522.9 -30.06 21.97

110.00 13 5 38 3918.28 7.43 146.66 19.59 56.54 14 10 57 5318.3 2.98 140.40

OIFFER(NT3AL CORRECTIONS MID-COURSE EXECU•ION ACCURACY ORBIT DE•ERMINATION ACCURACY

TDE -.8087 TOA 2.5224 •C3-4.2160 BAU .9989 SG• 5107.2 SGR 1853.5 963 3475.S ST 1391.6 SR 1037.3 36 3512.3

ROE .TOss RRA -.7667 RC3 1.35_ FAU .55553 RRT -.9242 RRF -.9457 RTF .9902 CRT -.8340 CRS .9129 CST -.9864

P08-•.81118 FflA21.4730 FC-28.5020 BSP 17578 _ 5433.1 R25 .0377 R13 -.9927 LSA 3868.2 MSA 480.0 SSA 20.S

BO( .9312 BRA 2.8364 8C3 4.4281 F_MP 12070 SGI 5391.8 SG2 670,3 THA 161.16 EL1 1668.8 EL2 477.3 ALF 144.84

LAUNCH OATE OCT 11 1964 FLIGHT TIME 338.00 ARRIVAL OATE 6EP 14 1965

141rL|OCEN•RIC C._IC O|9TAIIACE 772.636 EARTH TO MARS

RL 149.SP LAL .00 LOL 17.71 VL 32.580 G.AL -6.§2 AZL 88.93 HCA 242.26 SMA 185.34 (CC .22898 INC 1.0687 Vl 29.840

RP 220.75 LAP - .94 LOP 25R.97 VP 22.053 GAp -6.84 AZ1P 90.50 TAL 323.01 TAP 205.27 RCA 143.82 APO 226.85 V2 24.903

RC 288.292 GL 8.40 GP 8.08 ZAL 140.95 ZAP 81.80 ET$ 180.49 ZAE 115.06 ET[ 174.50 ZAC 91.81 ETC 258.22 CLP 81.51

PLANIr TOCENTR I C C4_NI C

C3 17.O£2 VNL 4.166 OLA 15.80 RAL 184.28 RAO 6587.7 VI[L 11.785 PTH

LNCH AZMTH LNCH •IN( L-| TIME |NJ LAT |NJ LONG |NJ RT ASC

80.00 18 51 4 2881.07 -27.57 73.92 28.32

90.00 11 5 43 4308.17 3.46 177.91 22.40

100.00 20 21 8 8400.58 -28.84 _52.36 28.13

100.00 12 18 19 4071.88 4.58 160.07 2t.78

110.00 21 48 47 2128.33 -32.16 30.84 27.43

110.00 13 • 10 3918.91 7.45 146.69 20.01

DIFFERENTIAL CORRECT|ON9

TOE -.9828 TRA 2.7433 TC3-4o4620 BAU 1.0593

ROE .7081 RRA -.7488 RC3 1.3257 FAU .54888

FOE-7.1919 FRA21.2089 FC-27.8150 BSlP' 18781

BO[ .8822 BRA 2.8438 BC3 4.6548 FSlP 11859

2.08 VHP 2.977 DPA 16.24

INJ AZMTH |NJ T|MI[ PO CST TEN

96.73 19 39 $5 2091.1

61.88 12 17 29 3706.2

98.22 21 1 9 1800.6

80.43 13 26 11 3471.9

102.28 22 24 14 1526.3

56.54 14 12 29 3318.9

RAp 188.e0 [CC 1.2801

INJ 2 LA• INJ 2 LOI_G

-28.35 65.46

-.53 171.28

-27.40 45.85

.61 153.53

-30.13 22.21

3.00 140.43

ORBIT DETERMINATION ACCURACY

ST 1524.5 8R 1033.4 SS $493.8

CRT -.8372 CRS .9114 CST -.9880

LSA 5919.5 MSA 485.5 SSA 20.0

ELI 1776.7 EL2 484.9 ALF 147.75

MID-COURSE EXECUTION ACCURACY

SGT 5491.2 Srdl 1823.9 SG3 3420.6

RRT -.9228 I_F -.9428 RTF .9916

SG8 5786.1 RE5 .0385 R13 -.9955

SG1 5747.0 SG2 672.3 THA 162.72

LAUNCH DATE OCT 11 1964

HELIOCEMTg|C CONIC

RL 149.32 LAL .00

mp 8203? LAp -:97

RC 2T0.721GL 8.55

PLANEYOC[NTRIC CONIC

C3 17.184 VHL 4.145

LNCH AZ14•H LNCH TIME

90.00 18 51 57

90.00 11 7 16

100.00 20 22 3

100.00 12 19 51

110.00 21 49 46

110.00 13 8 38

FLIGHT TIM( 340.00 ARRIVAL DATE SEP 16 1965

LOL 17.71 VL 52.580 GAL

LOP 261.08 VP 22.099 GAP

GP 7.95 ZAL 141.18 ZAP

DISTANCE 776.661 EARTH TO MARS

-G.57 AZL 88.g1 HCA 243.57 SMA 185.35 ECC .22438 INC 1.0905 Vl 29.640

-?.06 AZP g0:49 T&L 322.78 TAP 206.16 RCA 143.75 APO 226.90 V2 24.945

79.69 ETS 160.77 ZAE 112.94 ETE 174.99 ZAC 91.53 ETC 258.33 CLP 79.59

OLA 15.83 RAL 164.59 RAD 6567.7 VEL 11.771 PTH 2.08 VHP

L-I •IN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2694.54 -27.60 74.17 28.80 96.60 19 56 52

4307.06 3.49 177.96 22.84 61.88 12 19 3

2403.95 -28.87 52.61 26.62 98.10 21 2 7

4072.87 4.61 16D.12 22.22 60.43 13 27 44

2129.53 -32.20 31.08 27.95 102.14 22 25 15

3920.06 7.50 146.75 20.45 56.55 14 13 58

DIFFERENTIAL CORRECTIONS

TOE -.7587 TRA 2.9689 TC3-4.6977 9AU 1.1194

ROE .7080 RRA -.7308 RC3 1.2945 FAU .54060

FOE-7.1489 FRAZO.9101 FC-27.2363 OSP 19993

BO( 1.0362 8RA 3.0575 BC3 4.8728 FSP 11638

MID-COURSE EXECUTION ACCURACY

SGT 5870.D SGR 1792.1 SG5 3358.3

RRT -.9203 flRF -.9397 RTF .9926

SG8 6137.4 R25 .0356 RI3 -.9942

SGI 6100.3 SG2 674.5 THA 164.11

3.000 DPA 16.45 RAp 168.08 ECC 1.2828

PO CST TIM INJ 2 LAT INJ 2 LONG

2094.5 -26.40 65.71

3707.1 -.30 171.32

1804.0 -27.45 44.09

3472.9 .64 155.58

1529.5 -30.20 22.44

3320.1 3.05 140.49

OR8|T DETERMINATION ACCURACY

3• 1656.8 SR 1028.5 SS 3471.3

CRT -.8394 CRS .9097 CST -.9892

LSA 3951.1MSA 490.8 SSA 19.5

EL1 1887.3 ELI 490.8 ALF 150.27

LAUNCH DATE OCT 11 1964 FLIGHT TIME 342.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC CONIC DISTANCE 780.692 EARTH TO MARS

RL 149.32 LAL .00 LOL 17.71 VL 52.579 GAL -6.62 AZt. 88.89 HCA 244.49 SMA 185.32 ECC .22472 INC 1.1140 vt 29.640

RP 220.00 LAp -1.01 LOP 262.20 VP 22.145 GAP -7.28 AZP 90.48 Tk_. 322.55 TAp 207.04 RCA 143.66 APO" 228.97 V2 24.986

RC 272.134 GL 8.69 GP 7.81 ZAL 141.42 ZAp 77.81 ET$ 181.04 ZAE 110.84 ETE 175.45 ZAC 91.25 ETC 258.45 CLP 77.69

PLAN(TOCENTRIC CONIC

C3 17.359 VHL 4.166 OLA 15.86 RAL 164.R1 RAD 6567.7 VEL 11.779 PTH 2.08 VHP 3.026 DpA 16.63 RAp 165.29 ECC 1.2857

LNCH AZMTH LNCH •114£ L-i •IN[ INJ LAT ZNJ L_IAG INJ RT A8C |NJ AZMTH INJ •IRE _ CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 18 53 0 2697.71 -27.62 74.40 29.51 96.49 19 37 58 2097.7 -26.44 65.95

90.00 11 8 45 4308.57 3.54 178.04 23.51 61.69 12 20 34 3708.6 -.25 171.41

100.00 20 23 8 2407.07 -28.90 52.83 29.13 97.98 21 3 15 1807.1 -27.50 44.31

100.00 12 21 19 4074.45 4.67 160.21 22.68 60.44 13 29 13 3474.4 .70 155.67

110.00 21 50 52 2132.55 -32.24 31.30 28.44 102.02 22 26 25 1532.5 -30.25 22.65

110.00 13 10 3 3921.75 7.56 146.84 20.90 56.56 14 15 25 5321.8 3.11 140.58

DIFFERENTIAL CCRRECTION8 MID-COu2SE EXECUTION ACCURACY ORBIT DETERM|NA•ION A£CUflACY

TOE -.8311 TRA 3.1933 TC3-4.9224 BAU 1.1782 SGT 8242.6 $GR 1758.5 SG3 3289.4 ST 1788.0 SR 1022.8 SS 3445.1

ROE .7095 RRA -.7121 RC3 1.2611 FAU .53106 RRT -.9175 RRF -.9363 RTF .9934 CRT -.8405 CRS .'9078 CST -.9902

FDE-7.0917 FRA20.6002 FC-26.4856 BSP 21212 S_ 6485.6 RZ$ .0351 R13 -.9948 LSA 3983.1 MSA 495.9 SSA 19.0

80[ 1.0927 BRA 3.2717 Rr3 5,0814 FSP 11412 361 6450.2 SG2 676.8 THA 165.34 EL1 lg99.4 EL2 495.5 ALF 152.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 11 1964

HELI_ENTRIC CONIC

RL 149.32 LAL .00

RP 219.62 LAP -1.04

RC 273.529 GL 8.82

PLANETOCENTR|C Ct_MIC

C3 17.546 VHL 4.189

LNCH AZMTM LNCM TIME

90.00 18 54 13

90.00 11 10 9

100.00 20 24 20

100.00 12 22 42

110.00 21 52 8

110.00 13 11 26

FLIGHT TIME 344.00

17.71 VL 32.679 GAL

ARRIVAL DATE SEP 20 1965

LOL

LOP 263.32 VP 22.191 GAP -7.50 AZp 90.47 TAL 322.29 TAp 207.91 RCA 143.59

GP 7.68 ZAt. 141.68 ZAP 75.96 ETS 181.29 ZAE 108.77 EYE 175.88 ZAC 90.98

DLA 15.87 RAL 165.24 RAO 6567.7 VEL 11.787 PTH 2.08 VHp 3.058 DpA 16.80

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TZM

2700.80 -27.85 74.61 29.83 96.39 19 39 13 2100.6

4310.71 3.61 178.16 23.79 61.89 12 22 0 3710.7

2409.94 -28.93 53.04 29.65 97.87 21 4 30 1809.9

4076.61 4.74 160.33 23.16 60.45 13 30 39 3476.6

2135.34 -32.28 31.51 28,97 101.90 22 27 42 1535.3

3923.97 7.64 146.96 21.37 56.58 14 16 50 3324.0

DISTANCE 784.727 EARTH TO MARS

-6.67 AZL 88.86 HCA 245.61 9MA 185.32 ECC .22516 INC 1.1371 vl 29.840

Apo 227.05 v2 25.027

ETC 258.56 CLP 75.83

RAP 164.55 ECC 1.2888

INJ 2 LAT 1NJ 2 LONG

-26.47 66.13

-.16 171.55

-27.54 44.52

.77 153.79

-30.31 22.85

3.20 140.70

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE -.9066 TRA 3.4178 TC3-S.1361 8AU 1.2388 SGT 6606.4 $GR 1723.7 SG3 3214.9 ST 1918.3 SR 1016.6 98 3415.8

ROE .7108 RRA -.6930 RC3 1.2260 FAU .52043 RRT -.9143 RRF -.9326 RTF .9941 CRT -.8412 CRS .9059 CST -.9910

FDE-7.0233 FRA20.2584 FC-25.6752 8SP 22408 _ 6829.S R23 .0347 R13 -.9952 LSA 4016.2 MSA 500.5 SSA 18.5

BOE 1.1520 BRA 3.48?3 BC3 5.2604 FSP 11163 SG1 6795.? S_2 679.1 THA 166.45 ELI 2112.8 EL2 499.1 ALF 154.44

LAUNCH DATE OCT 11 1964 FLIGHT TIME 346.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC 01STANCE 788.767 EARTH TO MARS

RL 149.32 LAL .00 LOL 17.71 VL 32.379 GAL -6,72 AZI. 88.84 HCA 246.74 SMA 185.32 ECC .22565 INC 1.1598 Vl 29.840

RP 219.25 LAP -1.07 LOP 264.45 VP 22.237 GAP -7.71 AZ1P 90.46 TAL 322.03 TAP 208.77 RCA 143.50 Also 227.14 V2 25.067

RC 274.906 GL 8.94 _ 7.54 ZAL 141.95 ZAP 74.14 ETS 181.54 ZAE 106.73 ETE 176.28 ZAC 90.72 ETC 258.66 CLP 74.00

PLANETOCENTRIC C04qIC

C3 17.752 VHL 4.213 OLA 15.86 RAL 165.57 RAO 6387.7 VEL 11.796 PTH 2.09 VHP 3.089 OPA 16.96 RAp 163.80 (CC 1.2922

LNCH AZNTH LNCH TIME L-I TiME INJ LAT INJ LOnG ;NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM IHJ 2 LAT [NJ 2 LONG

90.00 16 53 34 2703.22 -27.66 74.79 30.37 96.30 19 40 38 2103.2 -26.50 66.32

90.00 11 11 29 4313.47 3.69 178.32 24.28 61.91 12 23 22 3713.5 -.09 171.68

100.00 20 25 42 2412.56 -28.95 53.23 30.19 97.78 21 5 55 1812.6 -27.58 44.70

100.00 12 24 2 4079.38 4.83 160.48 23.66 60.46 13 32 2 3479.4 .86 153.94

110.00 21 59 26 2137.97 -32.32 31.71 29.52 101.79 22 29 6 1538.0 -30.36 23.04

110.00 13 12 46 3926.71 7.75 147.11 21.86 56.60 14 18 13 3326.7 3.30 140.84

GIFFERI[NTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9823 TRA 3.8422 TC3-5.3370 BAU 1.2977 $GT 6965.8 SGR 1687.8 SG3 3135.2 ST 2046.8 SR 1009.8 $S 3383.4

ROE .7119 flRA -.8735 RC3 1.1696 FAU .§Q_'89 RRT -.9105 RRF -.9286 RTF .9946 CRT -.8412 CR9 .9039 CST -.9916

FOE-6.9445 FRA19.8840 FC-24.8175 B$1P 23598 _ 7167.4 R23 .0343 R13 -.9956 LSA 4049.7 MSA 505.0 9SA 18.1

8DE 1.2131BRA 3.7040 BC3 5.4679 FSP 10904 861 7134.9 SG2 681.5 THA 167.44 ELI 2226.3 EL2 502.0 ALF 156.17

LAUNCH OATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 218.89 LAp -1.10

RC 27_.256 GL 9.06

PLANETCK:EMTRIC CONIC

C3 17.971VHL 4.239

LNCH AZMTH LNCH TIME

90.00 18 57 5

90.00 11 12 44

100.00 20 27 12

100.00 12 25 18

110.00 21 54 57

110.00 13 14 3

FLIGHT TIME 348.00 ARRIVAL DATE SEP 24 1965

DISTANCE 792,812 EARTH TO MARS

LOt. 17.71VL 32.560 GAL -8.78 AZL 88.82 HCA 247.87 SMA 185.33 ECC .22618 INC 1.1822 vl 29.840

LOP 265.58 VP 22.285 GAP -7.92 AZP _0.45 TAL 52_.75 TAp 209.62 RCA !45.41APO 227.25 vZ 25.108

GP 7.40 ZAL 142.23 ZAP 72,3_ ET$ 181,77 7AE 104.75 ETE 176,66 7AC 90.46 ETC 256.76 CLP 72.21

DLA 15.65 RAL 165.92 RAO 8567.7 VEL 11.805 PTH 2.09 VHP 3.125 OpA 17.09 RAp 183.12 ECC 1.2956

L-I TIME INJ LAT INJ LONG INJ fit ASC [NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ Z LONG

2705.56 -27.68 74.96 30.93 96.21 19 42 11 2105.6 -26.53 66.48

4316.84 3,80 178.51 24.80 61.92 12 24 41 3716.8 .02 171.87

2414.93 -28.98 53.41 30.75 97_69 21 7 27 1814.9 -27.61 44.67

4082.69 4.94 160.66 24.17 60.48 13 33 21 3482.7 .98 154.12

2140.42 -32.36 31.69 30.08 101.68 22 30 37 1540.4 -30.41 23.21

3929.97 7.87 147.26 22.37 56.63 14 19 33 3330.0 3.42 141.01

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.0598 TRA 3.6669 TC3-5.5258 BAU 1.3582 SGT 7315.5 8r#R 1651.5 863 3051.6 ST 2173.9 9R 1002.8 SS 3349.3

ROE .7130 RRk -.6538 RC3 1.1527 FAU .49670 RRT -.9062 RRF -.9243 RTF .9951 CRT -.8408 CR9 .9019 CST -.9921

F08-6.8806 FRA19.4916 FC-23.9278 BSP 24762 _ 74R9.6 R23 .0346 R13 -.9959 LSA 4085.4 MSA 50"9,1 9SA 17.7

808 1.2789 8RA 3.9218 BC3 5.6448 FSP 10627 SGI 7468.3 SG2 684.0 THA 168.34 EL1 2340.4 EL2 504.2 ALF 157.71

LAUNCH DATE OCT 11 1964 FLIGHT TIN( 350.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC DISTANCE 796.861

RL 149.32 LAL .00 LOL 17.71VL 32.580 GAL -6.84 AZL 88.80 HCA 249.00 SMA 185.34 ECC .22676

RP 218.52 LAP -1.12 LOP 266.71 vP 22.329 GAP -8.13 AZW 90.43 TAL 321.46 TAp 210.46 RCA 143.31

RC 277.609 GL 9.17 GP 7.27 ZAL 142.52 ZAP 70.62 ETS 181.99 ZJU[ 102.73 ETE 177.02 ZAC 90.21

PLANETOCENTRIC CONIC

C3 16.206 VHL 4,287 DLA 13.82 RAL 168_28 RAO 8587.7 V(L 11. $15 PTH 2.09 VHP 3.163 OpA 17.20

LNCM AZNTH LN4_H TINE L-I TIN( |NJ LAT |NJ LONG lNJ RT A$C |NJ AZMTH INJ TIME PO CST TIM

90.00 18 58 43 2707.83 -27.70 75.11 31.31 96.14 19 43 53 2107.6

90.00 11 13 54 4320.82 3.93 176.73 23.34 61.93 12 25 55 3720.8

100.00 20 28 51 2417.07 -29.00 33.56 31.33 97.61 21 9 8 1817.1

100.00 12 26 30 4086.61 3.08 160.88 24.70 60.30 13 34 36 3486.6

110.00 21 58 33 R142.69 -32.39 32.06 30.67 101.59 22 32 16 1342.7

110.00 13 13 17 3933.73 6.01 147.48 22.90 56.66 14 20 51 3333.8

OIFFERENTIAL C(3RRECTIONS MtD-COURSE EXECUTION ACCURACY

SGT 7855.2 SGR 1614.2 SG3 2964.0

RRT -.9015 RRF -.9196 flTF .9954

8GB 7823.8 R23 .0346 R13 -.9961

SGI 7793.4 SGZ 686.1THA 169.15

TDE-1.1351 TRA 4.0939 TC3-5.6965 BAU 1.4127

ROE .7138 RRA -.6344 RC3 1.1137 FAU .48313

FDE-8.7563 FRA19.0934 FC-22.9744 BSP 25963

B0( 1.3408 BRA 4.1427 8C3 5.8044 FSP 10366

EARTH TO MARS

INC 1.2044 VI 29.840

APO 227.36 V2 25.148

ETC 258.86 CLP 70.46

RAP 162.47 ECC 1.2996

INJ 2 LAT INJ 2 LONG

-26.56 66.63

.15 172.09

-27.64 45.02

1.11 154.34

-30.45 23.38

3.57 141.21

ORBIT DETERMINATION ACCURACY

ST 2298.4 9R 994.8 S$ 3310.4

CRY -.8398 CRS .8996 C$T -.9925

LSA 4119.2 MDA 513.2 SSA 17.3

ELI 2452.8 ELI 506.2 ALF 159.09
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE OCT 11 1964
FLIGHT TIME 352.00 ARRIVAL DATE SEp 28 1965

HELIOCENTRIC CONIC DISTANCE 800.915

RL 149.32 LAL .00 LOL 17.71 9L 32.581 gAL -6.91 AZL 68.?7 HCA 250.14 5MA

RP 218.16 LAP -1.15 LOP 267.85 VP 22.376 GAp -8.34 AZP 80.42 TAL 321.15 TAp

RC 278.933 GL 9.27 gp 7.13 ZAL 142.83 ZAp 68.92 ETS 182.21 ZAE 100.82 ETE

PLANETOCENTRIC CONIC

C3 18.458 VHL 4.296 OLA 15.79 RAL 166.64 RAO 6567.7 VEL 11.825 PTH 2.09 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 0 34 2709.45 -27.71 75.24 32.10 96.08 19 45 44

90.00 11 15 0 4325.40 4.08 178.99 25.89 61.95 12 27 6

100.00 20 30 38 2418.96 -29.01 53,70 31.83 97.54 21 10 57

100.00 12 27 37 4091.10 5.23 181,13 25.25 60.53 13 35 49

110.00 21 58 16 2144.80 -)2.42 32.22 31.26 101.50 22 34 1

110.00 13 16 29 3938.05 8.17 147.71 23.45 56.69 14 22 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

708-1.21§5 TRA 4.3164 TC3-5.8616 9AU 1.4705 8GT 7986.3 SGR 1576.2 SG3 2874.8

ROE .7153 RRA -.6141RC6 1.0769 FAU .47028 RRT -.8964 RRF -.9148 RTF .9957

F0[-6.6731 FRA18.6573 FC-22.0394 BSP 27036 SGB 8140.7 R23 .0351 R13 -.9963

BD( 1.4104 BRA 4.3599 SC3 5.9597 FSP 10049 SG1 8111.6 $62 688.7 THA 169.88

LAUNCH DATE CK:T 11 1964

EARTH TO MARS

185.35 ECC .22739 [NC 1.2263 Vl 29.840

211.29 RCA 143.20 APO 227.50 V2 25.188

177.36 ZAC 89.97 ETC 258.95 CLP 68.75

HELIOCENTRIC CONIC

RL 149.32 LAL .OO

RP 217.80 LAp -1.18

RC 280.240 GL 9.37

PLANETOCENTR]C CONIC

C3 18.724 VHL 4.327

LN_H AZMTH LNLH TIME

90.00 19 2 32

90.00 11 16 2

100.00 20 32 34

100.00 12 28 41

110.00 22 0 6

110.00 13 17 38

DIFFERENTIAL CORRECTIONS

TOE-1.2952 TRA 4.5411 TC3-6.0098 BAU 1.5267

ROE .7168 RRA -.5943 RC3 1.0390 FAU .45646

F0(-6.5722 FRA18.2185 FC-2|.1052 BSP 28519

BOE 1.4802 8RA 4.5798 BC3 S.0990 FSP 9741

3.207 DpA 17.30 RAp 181.87 ECC 1.3037

Po CST TIM INJ 2 LAT INJ 2 LONG

2109.4 -26.58 66.76

3725.4 .29 172.35

1819.0 -27.67 45.16

3491.1 1.26 154.58

1544.8 -30.49 23.53

3338.0 3.73 141.43

ORBIT DETERMINATION ACCURACY

ST 2425.1SR 988.0 SS 3275.2

CRT -.8392 CRS .8980 CST -.9928

LSA 4160.2 MSA 516.6 SSA 16.9

ELi 2567.2 EL2 507.2 ALF 160.31

FLIGHT TIM( 334.00

DISTANCE 804.973

LOt. 17.71 VL 32.582 GAL -8.98 AZL 88.75 HCA 251.28 SMA

LOP 268.99 VP 22.422 GAP -8.54 AZP/ 90.40 TAL 320.83 TAp

GP 6.99 ZAL 143.15 ZAP 67.26 ET$ 182.41 zAE 98.91ETE

DLA 13.74 RAL 167.02 RAD 6567.8 VEL 11.837 PTH 2.10 VHP

b-| TiME iNJ LA_ iNJ LONG |NJ RT ASC |NJ AZMiH iNJ TiME

2711.01 -27.72 75.36 32.72 96.02 19 47 43

4330.39 4.24 179.28 26.46 61.98 12 28 13

2420.68 -29.03 53.83 32.54 97.47 21 12 55

4096.16 5.40 161.41 25.82 60.55 13 38 58

2146.74 -32.44 32.37 31.88 101.42 22 35 52

3942.86 8.35 147.97 24.0I 56.73 14 23 21

MIO-COURSE EXECUTION ACCURACy

_T 8307.7 _ 1541.8 SG3 2782.9

RRT -.8909 RRF -.9096 RTF .9959

SG8 8449.5 R23 .0356 R13 -.9965

SGl 6421.Z S;2 690.9 THA 170.55

ARRIVAL DATE SEP 30 1965

EARTH TO MARS

185.37 ECC .22806 INC 1.2479 vl 29.840

212.11 RCA 143.09 APO 227.64 V2 25.228

177.67 ZAC 89.74 (TC 259.03 CLP 67.08

3.253 DpA 17.38 RAp 161.30 ECC 1.3081

PO C_T TiM iNJ 2 LAT ;NJ 2 LONG

2111.0 -26.60 66.87

3730.6 ,46 172.64

IS20.7 -27.69 45.28

3496.2 1.43 154.86

1546,7 -30.53 23.67

3342.9 3.92 141.69

OI_BIT DETERMINATION ACCURACY

ST 2543.2 SR 980.4 SS 3235.5

CRT -.$380 CRS .8962 CST -.9931

LSA 4199.7 MSA 519.8 SSA 16.5

EL1 2679.7 EL2 508.1 ALF 161.42

LAUNCk OAT[ 0C1 11 1984

HELIOCENTRIC CONIC

RL 149.32 LAb .00

RP 217.44 LAp -1.21

RC 281.529 ;L 9.46

PLANETOCENTRIC CONIC

C3 19.009 VHL 4.360

LNCH AZMTH LNCH TIME

90.00 19 4 38

90.00 11 16 59

100.00 20 34 37

100.00 12 29 42

110.00 22 2 4

110.00 13 18 44

FLIGHT TIME 356.00

DISTANCE 809.035

LOL 17.71 VL 32.383 GAL -7.05 AZL 88.73 HCA 252.43 SMA

LOP 270.14 VP 22.468 gap -8.75 AZp 90.38 TAL 320.49 TAp

gp 6.85 ZAL 143.4_[Ap 65.63 ETS 182.59 ZAE 97.05 ETE

ARRIVAL DATE OCT 2 1965

EARTH TO MARS

185.39 ECC .22878 INC 1.2894 Vl 29.840

212.92 RCA 142.97 Apo 227.80 V2 25.268

177.97 ZAC 89.32 ETC 259.11 CLP 65.45

DLA 13.67 RAL 167.40 RAD 6567,8 VEL 11.849 PTH 2.10 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN(

2712.34 -27.73 73.45 33.35 93.97 19 49 51

4338.36 4.43 179.60 27.05 62.00 12 29 16

2422.16 -29.04 33.93 33.17 97.42 21 14 59

4101.79 3.38 161.72 26.41 60.59 13 38 3

2143.54 -32.47 32.50 32.51 101.34 22 37 33

3948.18 8.33 148.23 24.59 56.78 14 24 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.3766 TRA 4.7662 TC3-6.1436 OAU 1.3819 SGT 8619.3 SGR 1303.9 SG3 2689.7

RDE .7180 RRA -.5747 RC3 1.0012 FAU .44223 RRT -.8830 RRF -.9040 RTF .9961

FDE-6.4692 FRA17.7714 FC-20.1416 BSP 29181 SGB $749.6 fl23 .0361 R13 -.9966

BOE 1.5526 BRA 4.8007 BC3 6.2247 FSP 9430 SG1 $722.3 $g2 693.0 THA 171.13

LAUNCH DATE OCT 11 1964 FLIGHT TIM( 358.00

HELIOCENTRIC CONIC DISTANCE 813.100

RL 149.32 LAL .OO LOL 17.71 VL 32.384 GAL -7.13 AZL. 88.7'1HCA 253.37 SMA

RP 217.09 LAp -1.24 LOP 271.28 VP 22.314 GAP -8.93 AZP 90.37 TAL 320.14 TAp

3.301 DpA 17.44 RAp 160.78 ECC 1.3128

PO CST TIM INJ 2 LAT INJ 2 LONg

2112.3 -26.61 66.96

3736.4 .65 172.96

1822.2 -27.71 43.38

3301.8 1.62 155.17

1348.5 -30.56 23.80

3348.2 4.12 141.96

ORBIT DETERMINATION ACCURACY

ST 2666.0 SR 972.8 $S 3195.0

CRT -.8369 CRS .8944 CST -.9933

LSA 4241.3 MSA 522.6 SSA 16.2

EL1 2792.0 EL2 308.3 ALF 162.42

ARRIVAL DATE OCT 4 1965

EARTH TO MARS

183.41ECC .22936 tNC 1.2906 vl 29.840

213.72 RCA 142.$3 APO 227.97 v2 25.307

RC 282.801 GL 9.34 GP 6.72 ZAL 143.$4 ZAp 64.03 ETS IS2.77 ZkE 95.22 ETE 178.23 ZAC 89.31 ETC 259.18 CLP 63.86

PLANETOCENTRIC CONIC

C3 19.312 VHL 4.393 DLA 13.60 RAL 167.79 RAO 6367.8 VEL 11.861PTH 2.10 VHP 3.332 DpA 17.48 RAp 160.30 ECC 1.3t78

LNCH AZMTH LNCH TIM( L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZlATH %NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 19 6 53 2713.44 -27.74 75.§3 33.99 95.93 19 52 7 2113.4 -26.63 67.04

90.00 11 17 32 4342.76 4.63 179.96 27.63 62.03 12 30 15 3742.8 .83 173.32

100.00 20 36 49 2423.44 -29.03 34.03 33.62 97.37 21 17 12 1823.4 -27.73 45.47

100.00 12 30 38 4107.99 5.79 162.06 27.02 60.62 13 39 6 3508.0 1.83 135.51

110.00 22 4 9 2130.18 -32.49 32.62 33.18 101.27 22 39 59 1530.2 -30.59 23.91

110.00 13 19 47 3934.01 8.77 148.56 25.19 56.83 14 25 41 3334.0 4.34 142.27

DIFFERENTIAL CCRRECT]ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.4587 TRA 4.9914 TC3-6.2642 RAU 1.6364 _T 8920.8 SGR 1470.S SGS 2593.7 ST 2784.4 SR 963.1 SS $152.7

ROE .7193 RRA -.3354 RC3 .9638 FAU .42790 RRT -.8787 RRF -.8982 RTF .9962 CRT -.8333 CRS .8927 CST -.9935

F08-6.3609 FRA17.3176 FC-19.1820 BSP 30206 Sr_ 9041.Z fl23 .0368 R13 -.9967 LVA 4283.4 MSA 323.2 SSA 15.9

BOE 1.6264 BRA 5.0222 BC3 6.3379 FSP 9113 SG1 9014.3 _2 694.8 THA 171.71 EL1 2902.7 EL2 308.6 ALF 183.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUKN DATE O(T It 1964 FLIGHT TIN[ 360.00 ARRIVAL DATE OCT G 1908

HELIOCENTRIC CONIC DIBTANCE 817.188 EARTH TO MARS

RL 149.32 LAL .O0 LOt. 17.71 Vt. 32.388 GAL -7.21 AZL 88,8g H(A 254.7) 8MA 185.43 ECC .23n38 IN( 1.3118 V1 29.940

RP 2|8.74 LAP -1.27 LOP 272.44 _ 22.560 GAP -9. i5 AZ'P 90.33 TAL 318.78 TAP 214.31 RCA 142.71 APO 228.13 V2 28.348

RC 284.057 GL g.61 GP 8.58 ZAL 144.20 ZAP 62.51 ET8 182.94 ZAE 93.44 ETE 178.52 ZAC 89.10 ETC 259.24 CLP 12.31

PL ANETOCENTR 1C CONIC

C3 19.834 VHL 4.431 DLA 15.52 RAL 198.19 RAD 8_7.8 VEL 11.875 PTH 2.11 VHP 3.406 DPA 17.51 RAP 139.87 ECC 1.3231

LNCH AZNTH LN(H TIME L-I TIME IN3 LAT

90.00 19 9 IG 2714.31 -27.74

90.00 11 16 41 4349.72 4°85

100.00 20 38 8 2424.52 -29.06

100.00 12 31 31 4114.74 B.02

110.00 22 8 20 2151.69 -32.51

110.00 13 20 48 3960.34 9.00

DIFFERENTIAL CORRECTIONS

TDE-1.5423 TRA 3.2170 TC34.3705 BAU 1.6898

ROE .7211RRA -.3384 RC3 .9269 FAU .41330

FDE-6.2503 FRAt8.8592 FC-18.2237 BBP 31217

DOE 1.7023 BRA 5.2445 BC3 6.4376 FSP 8800

LAUNCH DATE OCT 11 1964

]NJ LONG INJ RT ASC lNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

75.60 34.66 g5.go 19 54 31 2114.3 -28.64 67.10

JBO.35 28.28 62.07 12 31 11 3749.7 1.08 173.70

54.1t 34°48 97.33 21 19 32 1824.5 -27.74 45.$3

162.44 27.64 80.66 13 40 6 3514.7 2.08 153.88

32.73 33.83 101.21 22 42 II 1351.7 -30.62 24.02

148.90 25.81 56.88 14 28 49 3360.3 4.38 142.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9212.2 8GR 1436.1 $83 2501.1 ST 2901.2 SR 957.4 66 3109.3

RRT -.8720 RRF -.8921 RTF .9963 CRT -.8342 CRS .8911 CST -.g938

sGB 9323.5 R23 .0373 R13 -.9967 LSA 4327.0 NSk 327.4 SSA 1§.8

SGl 9297.4 SG2 896.5 THA 172.21 ELI 3012.3 EL2 508.5 ALF 164.14

FLIGHT TIME 362.00 ARRIVAL DATE OCT 6 1963

HAELIOCENTRIC CONIC DISTANCE 821.239 EARTH TO MARS

RL 149.32 LAL .00 LOt. 17.71 VL 32.388 GAL -7.2g AZt. 88.67 PICA 255.88 SNA 185.46 ECC .23128 INC 1.3323 Vl 29.840

RP 216.39 LAP -1.29 LOP 273.59 M: 22.606 GAP -9.35 AZP 90.33 TAL 319.40 TAP 213.28 RCA 142.57 APO 228.33 V2 25.385

RC 288.296 GL 9.88 GP 6.45 ZAL 144.57 ZAP 61.01 ETS 183.10 ZAE 91.69 ETE 178.78 ZAC 88.91 ETC 259.30 CLP 60.81

PLAMETOCENTR IC CONIC

CS 19.976 VI'K. 4.469 DLA 15.42 RAL 168.60 RAD G_7.8 V_L 11.889 PTH 2.11 VHP 3.463 DPA 17.32 RAP 139.48 ECC 1.3288

LNCH AZMTH LI_H TIME L-I TIM( INJ LAT INJ LONG INJ RT A8C 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 11 47 2714.97 -27.75 75.64 35.34 95.88 19 57 2 2115.0 -28.63 67.15

90.00 11 19 28 4357.26 5.09 180.77 28.92 82.11 12 32 4 3757.3 !.32 174.12

1oo.oo 20 41 38 2425.42 -29.07 54.17 35.17 97.29 21 22 0 1823.4 -27.75 45.62

100.00 12 32 20 4122.05 6.28 t62.84 28.28 B0.71 13 41 2 3522.1 2.31 136.28

110.00 22 8 37 2153.06 -32.53 32.84 34.51 101.15 22 44 30 1553.1 -30.85 24.12

110.00 13 21 47 3967.17 9.26 149.27 26.45 56.95 14 27 54 3387.2 4.84 142.96

DIFFERENTIAL CORRECTIOk_ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.8267 TRA 3.4443 TC3-6.4817 BAU 1.7420 SGT 9493.8 8GR 1402.4 883 2406.7 ST 3018.0 BR 949.7 SS 3064.4

RDE .7228 RRA -.3180 RC3 .8904 FAU .39852 RRT -.8650 RRF -.8857 RTF .9964 CRT -.8328 CR6 .8893 CST -.9937

FDE-8.1358 FRAI$.4012 FC-17.2711B8P 32206 $GD 9598.8 R23 .0382 R13 -.9968 LSA 4371.3 M6A 529.3 SSA 15.3

BOB 1.7801 8RA 3.4891BC3 8.5228 FSP 8489 SGt 9571.4 882 697.9 THA 172.68 ELI 3120.9 EL2 308.1 ALF 164.90

LAUNCH DATE OCT 11 1984 FLIGHT T|NE 384.00 ARRIVAL DATE OCT 10 1g65

HELIOCENTRIC CONIC DI8TANCE 825.313

RL 149.32 LAL .00 LOL 17.71 VL 32.599 GAL -7.38 AZL 88.63 HCA

RP 216.03 LAP -1.32 LOP 274.75 VP 22.651 GAP -9.55 A ZP 90.50 TkL

RC 286.320 GL g.74 GP 6.32 ZAL 144.g5 ZAP 5g.55 ETS 183.25 ZAE

PLANETOCENTRIC CONIC

C3 20.339 VHL 4,310 DLA 15.32 RAL 189.02 RAD 6567.8 VEL 11.903 PTH

LNCH AZNTH LNCH TIME L-I TIME ]NJ LAT

90.00 19 14 26 2713.44 -27.73

go.o0 11 20 7 4365.58 5.35

tOO.O0 20 44 g 2426.14 -2g.08

1OO.00 12 33 8 4129.91 8.52

110.00 22 11 1 2154.51 -32.54

110.00 13 22 43 3974.50 9.53

DIFFERENTIAL CORRECTIONS

T08-1.7128 TRA 3.6730 TC3-8.5392 BAU 1.7932

ROE .7248 RRA -.3000 RC3 .8547 FAU .38373

FDE-8.0tg8 FRA15.9430 FC-16.3338 BSP 33161

BOB 1.8599 BRA 3.6930 BC3 6.5948 FSP 8177

EARTH TO MARS

185.49 ECC .23218 INC 1.3533 Vt 29.840

216.03 RCA 142.43 APO 228.58 V2 23.423

179.00 ZAC 88.73 ETC 239.34 CLP 59.35

257.04 SMA

319.01 TAP

89.98 ETE

2.12 VHP 3.523 DPA 17.51 RAP 159.14 ECC 1.3347

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT %NJ 2 LONG

75.68 36.04 95.86 19 59 42 2113.4 -26.65 67.18

181.23 29.58 62_15 12 32 32 3783.4 1.58 174.58

54.23 35.87 97.27 21 24 35 1826.1 -27.76 43.67

163.28 28.94 60.76 13 41 56 3529.9 2.38 156.72

32.93 35.21 101.09 22 46 58 1334.3 -30.87 24.21

149.66 27.11 57.02 14 28 37 3374.3 5.12 143.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9765.5 8GR 1369.7 883 2312.8 ST 3129.3 SR 942.1SS 3018.7

RRT -.8577 RRF -.8791 RTF .9964 CRT -.8314 CRS .8880 CST -.9938

SGB 9861.1 R23 .0390 R13 -.9968 LSA 4417.0 NSA 530.9 SSA 15.1

SGI 9836.3 SG2 8g9.1THA 173.11 EL1 3228.3 EL2 307.3 ALF 165.58

LAUNCH DATE OCT 11 1964 FLIGHT TIME 566.00 ARRIVAL DATE OCT 12 1985

HEL|OCENTRIC CONIC DISTANCE 829.388 EARTH TO MARS

RL 149.32 LAL .00 LOL 17.71 VL 32.592 GAL -7.48 AZI. 88.63 H(A 258.20 SMA 185.53 ECC .23317 INC 1.3738 Vl 29.840

RP 215.71 L_ -1.34 LOP 275.92 VP 22.697 GAP -9.75 AZP 90.28 TAL 518.60 TAP 216.81 RCA 142.27 APO 228.79 V2 23.481

RC 287.729 GL 9.80 &P $.J9 ZAL 145.35 ZAP 58.14 ET$ 183.39 ZAE 88.31 ETE 179.22 ZAC 88.58 ETC 259.39 CLP 37.93

PLAMETOCENTRIC CONIC

CS 20.728 VHL 4.532 DLA 15.20 RAL 169.45 RAD 65¢57.8 VI[L 11.921 PTH 2.12 VHP 3.585 DPA 17.49 RAP 138.84 ECC 1.3411

LNCH AZNTH LNCH TIME L-] TIME INJ LAT |NJ LONG IHJ RT ASC INJ AZNTH ]NJ TIME PO C8T TIM INJ 2 LAT ]NJ 2 LONG

90.00 1g 17 13 2715.71 -27.75 75.70 36.76 95.85 20 2 28 2115.7 -26.63 67.20

90.00 11 20 44 4374.06 5.63 181.72 30.26 62.20 12 33 38 5774.1 1.86 175.06

1OO.00 20 48 50 2426.70 -29.08 54.27 36.58 97.25 21 27 17 1826.7 -27.77 45.71

100.00 12 33 48 4138.30 6.80 163.75 29.62 60.82 13 42 46 3538.3 2.88 157.18

110.00 22 13 31 2155.45 -32.56 33.D2 35.93 101.04 22 49 27 1355.5 -30.69 24.29

110.00 13 23 38 3982.32 9.82 150.08 27.79 57.09 14 29 58 3382.3 5.41 143.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE-I.6004 TRA 3.9027 TC3-6.6035 BAU 1.8436 SGT10027.4 SGR 1338.2 SG3 2219.9 ST 3240.6 SR 934.5 SS 2972.0

ROE .7269 RRA -.4826 RC3 .8200 FAU .36903 RRT -,8502 RRF -.8722 RTF .9964 CRT -.8300 'CR6 .8968 CST -.9938

FDE-5.9021 FRAlS.4N7 FC-15.4168 BBP 34095 SG810116.3 R23 .0398 R13 -.9968 LSA 4463.6 M8A 532.0 SSA 14.9

BOB 1.9416 ERA 5.9224 BC3 6.6542 FSP 7870 88110092.0 882 700.1 THA 173.50 EL1 3334.4 EL2 306.8 ALF 168.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAQI4CH DATE OCT 11 1D64 FLIGHT TIME 568.00 ARRIVAL DATE OCT 14 1965

HELIOCEMTRIC CONIC

RL 149.('2 LAL .DO LOL 17.71 YL 32.594 ;AL

RP 215.$9 LAP -1.37 LOP 277.08 Vp 22.742 GAP

RC ED(..RE4 GL R.(.5 GP 8.08 ZAL 145.7(' ZAP

pLAN(TOCENTNIC CONIC

C3 Et,181 VHL 4.507 DLA

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT

NO.DO 19 20 ? 2715.81 -27.7(.

90.00 11 21 17 4(.83.30 5.92

100.00 EO 49 3(. 2427,11 -29.08

100.00 12 (.4 27 4147.24 7.10

110.00 22 IG 8 218(..48 -32.57

110.00 13 24 27 3990.(.2 10.12

DIFFERENTIAL CCRRECTIQN(.

11)E-1.8089 TRA G.1349 TC3-(..1589 BAU 1.8928

ROE .729E NNA -.4(.59 RC3 .78(.2 FAU .35438

FOE-S.?(.1G FRA15.0345 FC-14.S|D9 85P 35012

60E E.024(. BR A (.o152(. BE3 (..7001 FSP 7569

DI(.TANCE 833.466 EARTH TO MARS

-7.57 AZ_ 88.61 HCA 259.37 SJAA 185.56 ECC .23420 INC 1.3944 Vl 29.840

-9.94 AZP 90.26 TAL 318_18 TAp 217.55 RCA 142.10 APO 229.02 V2 25.A96

58.78 ST3 183,53 ZAE 86.6(. ETE 179.43 ZAC 8(..40 ETC 259.42 CLP 56.55

15.07 RAL 169.86 RAD 6587.9 VEL 11.938 PTH 2.12 VHp 3.650 DPA 17.45 RAP 158.59 ECC 1.3A78

INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO C(.T TIM [NJ 2 LAT INJ 2 LONG

75.70 37.49 95.85 20 5 22 2115.8 -26.65 67.21

182.24 30.96 (.2.2(. 12 34 21 3783.3 2.16 175.56

54.30 37.52 97.23 21 30 5 1827.1 -27.78 45.74

1(.4.25 30.52 (.0.99 15 43 54 3547.2 3.16 157.67

33.09 36.67 101.00 22 52 4 1556.5 -30.71 2A.57

150.53 28.68 57.18 14 30 58 3390.6 5.73 144.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOH ACCURACy

SG710279.9 SGR 1307.8 (.63 2128.2 (.T 5349.(. SR 926.9 SS 2924.1

RAT -.8423 RRF -.8652 RTF .9964 CRT -.8285 CRS .8853 CST -.9959

S6810362.8 R28 .0407 R13 -.9967 L(.A 4510.7 MSA 533.0 SEA 14.7

_k_110359.1 $_ 7OD.(. THA 173.(.6 EL1 3438.7 EL2 505.6 ALF 166.80

LAUNCH DATE 0(;7 11 19(.4 FLIGHT TIME 370.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CGNIC DISTANCE 137,545 EARTH TO MARS

RL 149.38 LAL .00 I_ 17.71 Vt. 52.596 GAL -7.68 AZi. 88.59 HCA 260.54 SMA 1(.5.60 ECC .23550 INC 1.414(. vl 29.840

RP 215.05 LAP ol.40 LOP 278.25 V1P 22.787 GAP -10.14 AZP 90.23 TAL 317.74 TAP 218.28 RCA 141.93 APO 229.26 V2 25.535

tic 290,105 GL 2.(.9 GP 5.94 ZAL 148.18 ZAP 55.43 ET(.188.(.5 ZA[ 85.09 ST( 179.62 ZAC 88.24 ETC 259.45 CLP 55.21

PLANETO(ENlrRIC CCNIC

C(. 21,562 VHL 4.D430LA 14.93 RAL 170.32 RAO (.567.9 VEL 11.956 PTH 2.13 VHP 3.717 DpA 17.40 RAp 158.58 ECC 1.3549

_- A_-m_TH., L'U'u..... TZM_ L-I TIME INJ LAT |NJ LONG iNJ 21 _sL ;N_ AZkiTH IMJ TIM( "^r_ C(.T TIM !HJ 2 LAT ....T_i 2 LONG

90.00 19 23 (. 2715.75 -27.75 75.70 38.24 95.(.5 20 8 24 2115.7 -26.65 67.21

90.00 11 21 47 4393.0(. 8.23 182.79 31.68 62.32 12 35 0 5795.1 2.48 176.12

100.00 EO 52 33 2427.37 -N.02 54.31 38.07 97.22 21 33 O 1827.4 -27.78 45.75

1OO.OO 12 35 3 4156.70 7.41 164.77 31.03 60.98 13 44 19 355(..7 3.48 158,1g

110.00 22 18 50 2157.42 -32.52 33.16 37.42 100.96 22 54 47 |557.4 -50.75 24.45

110.00 13 23 16 3299.41 10.45 15t.00 29.18 57.27 14 31 55 3399.4 6.06 144.66

DIFFEflEMTIAL C_RflECTION(. fl|D-COURS( EXECUT|ON ACCURACY ORBIT DETERM|NATION ACCURACY

TOE-1.9793 TRA 4.36(.9 TC3-8.6925 BAU 1.9414 SG710523.5 862 1278.6 (.63 2038.0 ST 3457.3 (.R 919.5 SS 2875.6

RDE .7318 RRA -.4498 Re3 .7535 FAU .33991 flAT -.8343 RRF -.8579 RTF .9964 CRT -.8272 CR(. .8841 CST -.9939

FDE-5.(.(.IO FRA14.5(.5(. FC-13.G47R B&P 35895 (.68|0600.9 fl23 .041(. R13 -.9967 L(.A 4558.7 MSA 555.7 SSA 14.5

DOE £.1102 BRA (..3847 BC3 6.7348 FSP 7270 S61|0577.7 SG2 701.3 THA 174.19 EL1 3541.7 ELI 504.3 ALF 167.53

LAUNCH DATE OCT 11 1964 FLIGHT TIM( 372.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC OI(.TANCE 541.625 EARTH TO MARS

RL 149,52 LAL .00 LOt. 17.71 VL 32.599 GAL -7.76 A ZL 86.58 HCA 261.72 ERA 185.65 ECC .23645 INC 1.4351 Vl 29.640

RP 214.72 LAP -1.42 LOP 279.45 Vp 22.631 GAP -10.33 AZP 90.21 TAL 317.29 TAP 219.00 RCA 141.75 APO

RC 261.272 GL 9.93 GP 5.82 ZAL 146.61 ZAP 54.13 ETS 183.77 ZAE 83.55 ETE 179.80 ZAC 88.10 ETC

PLANETOCENTMIC CON|C

C3 22.018 YHL 4.(.92 OLA 14.70 HAL 170.77 HAD 65(.7.g VEL 11.975 PTH 2.15 VHP 3.787 DpA 17.34 HAp

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

20.00 19 2(. 18 2715.53 -27,75 75.(.8 38.01 95.86 20 11 31

90.00 11 22 13 4403.42 8.5(. 183.38 32.41 (.2.39 12 35 3(.

lOO.O0 20 55 35 2427.50 -29.09 54.32 36.84 97.22 21 56 2

tOO.DO 12 35 35 41(.8.(.8 7.74 165.33 31,77 (.1.04 13 45 2

110.00 22 21 37 2158,29 -32.59 33.23 36.18 100.92 22 57 36

110.00 13 26 2 4009.(.9 10.79 151.50 29.83 57,57 14 32 51

DIFFERENTIAL CCRRECTIONS M|O-COUflS[ EXECUTION ACCURACY

TOE-2.0724 TRA G._049 TC3-E.7189 BAU 1.R092 (.GT10736.0 SGR 1250.8 (.G3 1949.(.

ROE .7847 RflA -.4343 RE3 .7219 FAU .32569 RRT -.628111RF -,8506 RTF .99(.3

FOE-5.542? FRA14.1415 FC-12.(.059 BSP 3(.744 (._10830.5 R23 .042(. 215 -.9966

BOG 2.1988 BRA 6.(.191 BE3 (..757(. FSP 6974 S6110807.8 _2 701.(. THA 174.49

229.54 V2 25.572

259.47 CLP 53.92

158.21 ECC 1.3624

PO CST TIM INJ 2 LAT INJ 2 LONG

2115.5 -26.65 67.19

5603.4 2.61 176.70

1627.5 -27.78 45.76

5566.7 3.62 158.74

1556.3 -50.74 24.50

5408.7 6.41 145.15

ORBIT DETERMINATION ACCURACY

ST 3563.8 (.R 912.3 SS 2827.1

CRT -.8260 CRS .8831CST -.9959

LEA 4608.7 M(.A 533.9 SEA 14,4

EL1 3644.2 EL2 502,8 ALF 167.62

LAUNCH DATE OCT 11 19(,4 FLIGNT XINE 374.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 214.40 LAP -1.44

MC 292.426 GL 9.96

PLAN(TOCENTRIC CONIC

C3 22.501 VHL 4.743

LNCH AZIATH LNCH 7|ME

90.OO 19 29 30

90.00 11 22 3(.

lOO.DO 20 58 42

lOO.OO 12 30 5

110.OO 22 24 31

110.O0 15 2(. 48

DIFFERENT|AL-CCRRECTION(.

TOE-2.1(.II TRA 6.8444 TC3-(.,7314 BAU 2.0355

HOE .7577 RflA -.419(. RE3 .GR13 FAU .31158

FOE-5.420(. FRA13.7052 FC-11.9885 2(.P 37610

BOG 2.2(.82 BRA (..8573 2C3 (..7(.(.8 FSP 8(.93

DI(.TANCE 845.705 EARTH TO MARS

LC)4. 17.71VL 32.601 GAL -7.89 AZI.. 68.54 HCA 2(.2.(.9 SMA 185.69 ECC .23786 INC 1.4554 vl 29.840

LOP 280,61 Vff 22.87(. GAP -10.53 AZP 90.18 TAL 31(..82 TAP 219.71 RCA 141.56 kl_ 229.82 V2 25.608

GP 5.70 ZAL 147.05 2kp 82.87 ETC. t85.(.8 ZA[ 82,O1ETE 179.98 ZAC 87.97 ETC 259.48 CLp 52.66

DLA 14.(.3 R_.. 171.22 RAO 6887.9 VELII.995 PTH 2.14 VHP 3.(.60 DPA 17.26 RAp 15(..09 ECC 1.3703

L-I TINS INJ LAT INJ I.CNG 2NJ RT A(.C INJ AZlATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2715.17 -27.75 75.(.(. 39,80 95.87 20 14 4(. 211_.2 -26.65 67.17

4414.28 (..90 183.99 35.17 62.47 12 36 10 3814.3 3.16 177.31

2427.51 -_9.09 54.33 39.62 97.22 21 39 10 1827.5 -27.78 45.76

4177.18 8.08 185.92 32.53 (.1.12 13 45 42 3577.2 4.17 159.32

2159.O3 -32.60 33.28 38.87 t00.89 23 0 30 1559.0 -30.76 24.55

4010.42 11.15 152.03 30.66 57.4? 14 33 44 541(..4 6.7(. 145.66

NID-COUR8_EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

S_FT10983.| _ 1224.2 363 |8(.3.0 ST 3(.(.7.7 SR 905.1 SS 2777.1

RRT -.81?81imF -.8431RTF .9965 CRT -.9248 CRS .8821 CST -.gg3g

868|108|.| 228 .0436 R13 -,996(. L(.A 4656.2 NSA 53A.0 SSA 1A.2

SG|11028.9 _ 701.6 THA 174.77 EL1 3744.4 EL2 501.3 ALF 155.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 11 1964

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 214.08LAP -1.47

RC 293.569 GL 9.98

PLAN(TOCENTRIC CQMIC

CS 23,011 VHL 4,797

LNCH AZNTH LNCH TIME

90.00 19 32 52

gO.DO 11 22 53

100.00 21 I 56

100.00 12 39 31

110.00 22 27 29

110.00 13 27 28

FLIGHT TIN( 376.00 ARRIVAL DATE OCT 22 196S

DISTANCE 849,785 EARTH TO MARS

LOt. 17.71 VL 32,604 GAL -8.01 AZL 88.52 HCA 284.07 SI4k 185.74 ECC .23894 INC 1.4756 V1 29.840

LOft 281.79 VP 22.920 GAP -10.72 AZP 90.15 TAL 316.33 TAP 220.41 RCA 141.36 APO 230.12 V2 25.644

GP S.58 ZAL 147.50 ZAP 51.65 ETS 183.98 ZAE 80.53 ETE 180.14 ZAC 87.85 ETC 259.49 CLP 51.44

OLA 14.46 RAL 171.88 RAD 8567.9 VEL 12.016 PTH 2.14 VHP 3.936 OPA 17.17 RAP 158.00 ECC 1.3787

L-| TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2714.89 -27.75 75.62 40.60 95.89 20 18 8 2114.7 -26.64 67.13

4425.67 7.26 184.64 33.94 62.55 12 36 41 3825.7 3.$2 177.95

2427.42 -29.09 54.32 40.43 97.22 21 42 24 1827.4 -27.78 45.76

4108.18 8.45 166.54 33.30 61.22 13 46 20 5588.2 4.$4 159.93

2159.73 -32.61 33.34 39.77 100.66 23 3 29 1559.7 -30.77 24.60

4020.63 11.52 152.59 31.45 57.59 14 34 36 3426.6 7.16 146.20

DIFFERENTIAL r_IIRECTION9

TDE-E.E923 "IRA 7.0856 TC3-6.7337 8AU 2.0815

flOE .7411 RRA -.4055 tiC3 .6619 FAU .29781

FDE-S.ESH)7 FRA18.E?49 FC-11.2043 BSP 38416

BID( 2.3809 BRA 7.0964 8C3 6.7661 FSP 641|

LAUNCH DATE OCT 11 1964

N(L|OCENTRIC C_NIC

RL 149.52 LAL .DO

lip 213.77 LAP -1.49

RC 294.99S GL 10.00

PLAN[TOCENTRIC CONIC

C3 23.SS1VHL 4.853

17.71 VL

ORBIT DETERMINATION ACCURACY

ST 3770.4 SR 898.0 SS 2726.7

CRT -.8237 CRS .6813 CST -.9939

LSA 4708.7 MSA 533.7 SSA 14.1

ELI 3843.6 EL2 499.5 ALF 168.71

LOP 28Z.97 VP

OLA

MID-COURSE EXECUTION ACCURACY

SGT11200.4 SGR 1198.8 SG3 1778.5

RRT -.8094 RRF -.8356 RTF .9962

S6811264.4 R23 .0446 RI3 -.9965

S811|242.S SG2 701.4 THA 175.03

FLIGHT TIM( 378.00

DISTANCE 653.865 EARTH TO MARS

32.607 GAL -8.13 AZL 88.50 MCA 265.26 S_4A 185.79 ECC .24026 INC 1.4958 vl 29.840

22.953 GAp -10.92 AZlP 90.|2 TAL 3|5.83 TAP 221.09 RCA 141.15 AlSO 230.43 V2 25.679

5.47 ZAL 147.R6 ZAP 50.47 ET9 184.08 ZAE 79.06 ETE 180.30 ZAC 87.74 ETC 259.48 CLP 50.26

14.28 flAL 172.15 RAO 6568.0 VEL 12.039 PTH 2.15 VMP 4.013 DpA 17.06 RAp 157.96

LNCH AZMTH LNCH TIM( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 38 19 2714.09 -27,74 75.58 41.42 95.91 20 21 33

90.00 11 23 11 4437.58 7.63 185.31 34.73 62.65 12 37 9

100.00 21 $ 15 2427.22 -29.08 54.30 41.24 97.23 2| 45 43

rOD.DO 12 36 55 41911.69 8.82 167.19 34.09 61.32 13 46 55

110.00 22 30 33 2160.57 -32.62 33.39 40.59 100.83 23 6 34

110.00 13 28 7 4039.30 11.91 153.17 32.25 57.72 14 35 27

DIFFERENTIAL C(_flECT|ONS MID-COURDE ExECUTICN ACCURACY

TDE-2.3&O5 TRA 7.3327 TC3-6.7244 BAU 2.1266 SGT11409.2 SGR 1174.7 SG3 1696.2

ROE .7448 RRA -.3923 tiC3 .6337 FAU .28428 RRT -.8009 RRF -.8282 flTF .9961

FOE-5.1794 FRAIZ.8518 FC-|0.4§04 BSP 39227 54811469.5 R23 .0456 R13 -.9963

BOE Z.4752 BRA 7.3432 8C3 9.7542 FSP 6140 66_11448.0 SG2 701.0 THA 175.27

ARRIVAL DATE OCT 24 196S

ECC 1.5876

PO CST TIM INJ 2 LAT INJ 2 LONG

2114.1 -26.63 67.09

3837.6 3.91 178.61

1927.2 -27.78 45.74

3599.7 4.93 160.56

1560.4 -50.78 24.65

3439.3 7.56 146.77

ORBIT DETERMINATION ACCURACY

8T 3871.4 SR 891.1 SS 2675.9

CRT -.9226 CRS .8807 CST -.9938

LSA 4760.0 HSA 533.1 SSA 14.0

EL1 3941.3 EL2 497.5 ALF 169.10

LAUNCH DATE OCT 11 1664 FLIGHT TIME 580.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CDNIC

RL 149.32 LAL .00

RP 213,49 LAP -1.$1

RC 295.905 9L 10.01

PLANETOCENTRIC CONIC

C$ 24.121 VHL 4.911

LNCH AZNTH LNCH TIN(

90.00 19 39 SE

90.00 11 23 24

lOO.O0 21 8 42

lO0.OO 12 37 IS

110.00 22 33 42

110.00 IS 28 43

OISTANCE 857.944 EARTH TO MARS

LOt,. 17.71VL 32.810 GAL -6.25 AZL 86.48 HCA 266.45 SNA 185.84 ECC .24168 INC 1,S160 vl 29.640

LQP 284.16 vP 23.008 GAP -11.11AZP 90.09 TAL 315.32 TAP 221.76 RCA 140.92 APO 230.75 v2 25.714

GP 5.36 ZAL 148.43 ZAP 49.33 ETS 184.17 ZAE 77.67 ETE 180.45 ZAC 87.64 ETC 259.48 CLP 49.11

DLA 14.09 RAL 172.62 RAD 656_.0 VEL 12.062 PTH 2.16 VHP 4.094 OPA 16.94 RAP 157.96 ECC 1.3R70

L-I 7|ME INJ LAT INJ LONG INJ RT ASC IHJ AZ14TH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2713.40 -27.74 75.53 42.26 95.93 20 25 6 2113.4 -26.63 67.04

4450.00 8.02 186.02 35.55 62.75 12 37 34 3650.0 4.30 179.31

2425.95 -29.08 54.28 42.06 g7.24 2! 49 9 1826.9 -27.78 45.72

4211.68 9.2| 167.66 34.91 61.44 13 47 28 3611.7 5.35 161.22

2160.97 -32.63 33.43 41.43 100.81 23 9 43 1561.0 -30.79 24.69

4050.43 12.31 |53.78 33.06 57,06 14 36 16 3450.4 7.98 147.36

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-2.4914 TRA 7.58_9 TC3*S.7OS1 8AU 2.1711 SG711610.9 SGR 1|51.9 SG3 1616.3 ST 3971.3 SR 884.4 3S 2624.R

ROE .7499 RRA -.3798 RC3 .6066 FAU .27112 RRT -.792§ RRF -.8207 RTF .9960 CRT -.8219 CRS .8602 CST -.9938

FOE-S.0604 FRA12.4364 FC3-9.7308 BSP 40002 54811667.9 R23 .0468 R13 -.9962 LSA 4812.5 HSA 532.3 SSA 13.9

002 Z.5727 BRA 7.8924 BCS 6.7325 FSP 5873 S6111646.8 SG2 700.3 THA 175.49 ELI 4038.3 EL2 495.4 ALF 169.47

LAUNCH DATE OCT 11 19t_4 FLIGHT TIM( 382.00 ARRIVAL _ATE OCT 28 1965

HELIOCENTRIC C_lilC DISTANCE 862.021 EARTH TO MARS

RL 149.32 LAL .00 LOL 17.71VL 32.613 GAL -8.36 AZt. 88.46 HCA 267.64 SMA 185.89 ECC .24315 INC 1.5362 vl 29.840

RP 213.19 L/_P -I.65 LOP 285.35 VP 23.049 GAP -||.30 AZP 90.06 TAL 3|4.78 TAP 222.42 RCA 140.69 APO 231.09 ¥Z 25.746

RC 296.904 r,,t. 10.02 GP 5.25 ZAL 148.91 ZAP 48.21ETS t84.26 Zdl_ 76.29 ETE 180.59 ZAC 87.55 ETC 259.46 CLP 48.00

PLANETOC(NTR|C CONIC

CS 24.724 VHL 4.972 DLA 13.90 RAt. 173.10 RAD 6568.0 V(L 12.087 PTH 2.16 VHP 4.177 OPA 16.81 RAP 157.99 ECC 1.4069

LNCH AZNTH LNCH TIM( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 43 31 2712.81 -27.73 75.47 43.11 95.96 20 26 44 2112.6 -26.62 66.98

90.00 11 23 35 4452.92 8.42 108.76 38.38 62.86 12 37 57 3862.9 4.72 180.03

100.00 El 12 12 2425.89 -29.09 34.26 42.94 97.25 Z| 52 39 1826.6 -27.77 45.70

100.00 12 37 34 4224.16 9.62 |$8.56 35.74 61.56 13 47 59 3624.2 5.75 161.92

110.00 22 36 55 2191.52 -32.84 33.47 42.28 100.79 23 12 57 1561.5 -30.80 24.73

110.00 13 29 21 4062.01 12.73 154.42 33_89 58.00 14 37 3 3462.0 6.41 147.98

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-t. SSSO TRA 7.93S1 TCS*S.D770 BAU 2.2154 SG71|804.5 SGR 1150.3 SG3 1538,7 ST 4069.6 SR 877.9 SS 2573.5

RDE .T532 RRA -.3600 RC3 .5808 FAU .25833 RRT -.7842 RRF -.8134 RTF .9958 CRT -.8213 CRS .8799 CST -.9937

FOE-4.9427 FRA12.0271 FCS-9.0455 88P 40755 SG8_1858.5 R_3 .047R R|_ -.9961 LSA 4865.5 MSA 531.2 SSA 13.8

BOE E.9753 BflA 7.8447 OCS 6.7022 FSP 5613 _111837.R SG2 8R9.4 THA 175.69 EL1 4133.9 (L2 493.0 ALF 169.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 11 1964 FLIGHT T[NE 384.00 ARRIVAL DATE OCT SO 1g65

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 212.87 LAP -1.56

RC 297.989 GL 10.02

PLANETOCENTRIC CONIC

C3 25.362 VHL 5.038

LNCN AZMTfl LNCH TINE

90.00 19 47 16

90.00 11 23 42

100.00 21 15 49

100.00 12 37 50

110.00 22 40 14

110.00 13 29 55

DIFFERENTIAL CORRECTIONS

TOE-2.6704 TRA 8.0942 TC3-8.6585 BAU 2.2588

ROE .7578 RRA -.3570 RC3 .5560 FAU .24581

FOE-4.8236 FRAIl.8284 FC3-8.5907 BSP 41493

ODE 2.7758 8RA 8.1021BC3 6.8817 FSp 5361

DISTANCE 866.096 EARTH TO MARS

LOL 17.71 VL 52.616 GAL -8.52 AZL 88.44 HCA 268.85 SMA 185.95 ECC .24470 INC 1.5564 vl 29.840

LOP 286.55 VP 23.0gl GAp -11.50 AZp 90.03 TAL 314.23 TAp 223.07 RCA 140.45 Apo 231.45 V2 25.782

gp 5.15 ZAL 149.40 ZAp 47.14 ET6 184.34 ZAE 74.94 ETE 180.72 ZAC 87.47 ETC 259.44 CLp 46.92

OLA 13.6g RAL 175.58 RAO 6568.0 VEL 12.114 PTH 2.17 VHP 4.263 DpA 16.67 RAp 158.07 ECC 1.4174

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTHINJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2711.75 -27.73 75.41 43.98 95.99 20 32 28 2111.7 -26.61 66.92

4476.33 8.84 L87.52 37.25 62.99 12 38 18 3876.3 5.14 180.79

2428.18 -29.08 54.23 43.81 97.27 _1 56 15 1826.2 -27.77 45.67

4237.12 10.04 169.30 36_9 61.70 13 48 27 3637.1 8.18 182.64

2162;04 -32.64 33.51 45.15 100.76 23 16 16 1562.0 -30.81 24.77

4074.03 13.16 155.08 54.75 58.16 14 57 49 5474.0 8.86 148.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11990.5 6GR 1109.8 SG3 1463.4 ST 4166.0 SR 871.4 $8 2521.1

RRT -.7760 RRF -.8062 RTF .9957 CRT -.8207 CRS .8797 CST -.9936

8¢,812041.8 R25 .0491 R15 -.9959 LSA 4918.3 MSA 529.8 SSA 15.7

S6112021,5 $;2 698.2 THA 175,98 ELI 4227.8 EL2 490,6 ALF 170.13

LAUNCH OATE OCT 11 1964 FLIGHT TIME 386.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 212.57 LAp -1.58

RC 299.061GL 10.01

PLANETOCENTRIC CONIC

C3 26.036 VHL 5.103 DLA

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 51 5 2710.82 -27.72

90.00 11 23 47 4490.22 9.26

100.00 21 19 30 _425.72 -29.07

100.00 12 38 4 4250.54 10.47

110.00 22 43 36 2162.54 -32.65

110.00 15 30 26 4086.50 13.61

DIFFERENTIAL CCIRRECTION6

TOE-2.7795 TRA 8.3565 TC3-6.5820 BAu 2.3020

ROE .7628 RRA -.3467 RC3 .5324 FAU .23370

FOE-4.7082 FRAII.2324 FC3-7.7708 B8P 42207

80E 2.8823 8RA 8.5637 BC3 6.6135 FSP 5116

DISTANCE 870.169 EARTH TO MARS

LOt. 17.71 VL 32.620 GAL -8,66 A ZL 88.42 HCA 270.03 SHA 186.01 ECC .24631 INC 1.5767 vl 29.840

LOP 287.75 VP 23.133 GAP o11.70 AZP go.o0 TAL 313.67 TAp 223.70 RCA 140.19 Also 231.82 V2 25.815

GP 5.05 ZAL 149.90 ZAp_46.09 ET8 184.42 ZAE 73.62 ETE 180.84 ZA_ 87.40 ETC 259.42 CLp 45.88

13.48 RAL 174.07 .RAD 6568.1 VEL 12.141 PTH 2.18 VHP 4.351 OpA 16.52 RAP 158.18 ECC 1.4285

INJ LONG INJ fiT ASC INJ AZIATH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

75.34 44.87 96.03 20 56 16 2110.8 -26.60 66.86

188.32 58.11 63.12 12 58 37 5890.2 5.58 181.57

54.19 44.69 97.28 21 59 55 1825.7 -27.76 45.64

170,06 37.47 61.84 13 49 54 3650.5 6.63 165.38

33.55 44.03 100.T4 25 19 39 1562.5 -50.82 24.60

155.77 35.62 58.34 14 38 35 3486.5 9.32 149.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T12169.7 $GR 1090.5 SG3 1590.6 ST 4261.8 SR 865.1 99 2469.2

RRT -.7679 RRF -.7993 RTF .9955 CRT -.8203 CR8.8798 CST -.9935

86812219.S R23 .0504 R13 -.9957 LSA 4972.7 NSA 528.2 SSA 13.6

SG112199.6 862 696.9 THA 176.05 ELI 4321.1 EL2 487.9 ALF 170.42

LAUNCH DATE OCT 11 1964 FLIGHT TiME 388.00 ARRIVAL DATE NOV S 1985

HELIOCENTRIC C0441C

RL 149.32 LAL .00

RP 212.29 tAP -1.60

RC 500.120 GL 10.00

PLANETOCENTRIC CONIC

C3 26.749 VHL 5.172

LNCH AZNTH LNCH TIME

90.00 19 55 0

g0.00 11 23 49

100.00 21 23 16

100.00 12 36 15

110.00 22 47 3

110.00 13 30 56

DIFFERENTIAL CORRECTION8

TOE-2.8916 TRA 8.6242 TC3-8.5880 BAU 2.3451

ROE .7663 RRA -.3372 RC3 .5099 FAU .22197

FOE-4.5932 FRA10.8460 FC3-7.1843 BSP 42891

BOE 2.9919 8RA 6.6308 8C3 6.5579 FSP 4875

DISTANCE 874.238 EARTH TO MARS

LOL 17.71VL 32.623 GAL -8.80 AZL 88.40 HCA 271.23 8MA 186.07 ECC .24800 INC 1.5970 vl 29.840

LOP 288.95 VP 23.!74 GAP -11:90 AZp 8997 TA L 3_109 TAp 724._2 RCA 139:92 _PO 232.21 V2 25.847

GP 4.95 ZAL 150.41 ZAP 45.08 ET3 184.49 ZAE 72.33 ETE 180.96 ZAC 87.34 ETC 259.$8 CLP 44.87

DLA 13.26 RAL 174.57 RAD 6568.1 VEL 12.171 PTH 2.18 VHP 4.442 DpA 16.36 RAp 158.32 ECC 1.4402

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2709.84 -27.71 75.27 45.78 96.06 20 40 lO 2109.8 -26.58 66.79

4504.58 9.70 189.14 39.00 63.27 12 38 53 3904.6 6.04 182.38

2425.21 -29.07 54.16 45.60 97.50 22 5 41 1825.2 -27.75 45.60

4264.45 10.92 170.85 38.36 62.00 13 49 19 5664.4 7.09 164.16

2163.03 -32.65 33.58 44.94 100.72 23 25 6 1563.0 -30.83 24.84

4099.39 14.07 156.46 36.52 58.52 14 59 16 5499.4 9.80 149.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12342.8 $GR 1072.3 SG3 1520.5 ST 4355.9 9R 859.0 99 2416.6

RRT -.7601 RRF -.7926 RTF .9953 CRT -.8201 CRS .8801 CST -.9934

66812389.5 R23 .0518 R13 -.9955 LSA 5027.4 _SA 526.3 SSA 13.6

S6112369.8 562 695.3 THA 176.21 EL1 4413.2 EL2 485.1 ALF 170.70

LAUNCH DATE OCT 11 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 5 lg65

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 212.O1 LAP -1.62

RC 301.167 GL 9.99

PLAIq_TOCENTRIC CON|C

C3 27.502 VHL 5.244

LNCH AZtATH LNCH TIME

90.00 19 59 0

90.00 11 23 49

100.00 21 27 6

100.00 12 38 23

110.00 22 50 34

110.00 13 31 85

DIFFERENTIAL C.CRRECTION8

TOE-3.0079 TRA 9.8960 TC3-8.4781 9AU Z.3888

ROE .7741RRA -.3284 RC3 .4886 FAU .21088

FOE-4.4807 FRA10.4657 FC3-8.8319 BSP 43521

BOE 3.1059 BRA 8.9020 BC3 6.4965 FSP 4639

DISTANCE 878.302 EARTH TO MARS

LOL 17.71 VL 32.627 GAL -8.96 AZL 88.38 HCA 272.44 SMA 186.15 ECC .24977 INC 1.6173 Vl 29.840

LOP 290.15 VP 23.215 GAP -12.09 AZP 89.93 TAt. 512.49 TAP 224.92 RCA 139.64 APO 232.62 v2 25.879

GP 4.86 ZAL 150.92 _Ap 44.10 ET3 164.56 Z/U[ 71.06 ETE 181.08 ZAC 87.28 ETC 259.55 CLP 45.8g

OLA 13.03 RAL 175.07 RAD 6568.1 VEL 12.202 PTH 2.19 VHP 4.535 DPA 16.19 RAP 158.50 ECC 1.4526

L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.92 -27.71 75.20 46.70 96.10 20 44 8 2108.8 -26.57 66.72

4519.41 10.16 190.00 39.92 63.43 12 39 8 5919.4 6.51 183.22

2424.98 -29.06 34.12 46.52 97.32 22 7 31 1824.7 -27.74 45.56

4278.79 11.37 171.67 39.28 62.17 13 49 42 3678.8 7.56 164.96

2183.51 -32.68 33.62 45.86 100.70 23 26 37 1563.5 -50.84 24.87

4112.72 14.54 157.23 37.44 58.72 14 59 58 3512.7 10.29 150.70

MID-COURSE EXECUTION ACCURACY OR�IT DETERMINATION ACCURACy

SG712509.3 $GR 1055.2 8G3 1252.3 ST 4449.4 SR 855.1 SS 2364.2

flflT -.7526 RRF -.7863 RTI r .9951 CRT -.8202 CRS .8806 CST -.9933

SG812553.8 R23 .0532 R13 -.9953 LSA 5063. 9 NSA 524.1 SSA 13.5

96112554.6 $62 693.4 THA 176.36 EL1 4504.7 EL2 482.1 ALF 170.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH DATE OCT 11 1964

HELIOCEMT RIC CONIC

RL 149.32 LAL .00

RF 211.73 LAP -1.63

RC 302.203 GL 9.97

PLANETOCEMTRIC CONIC

C3 26.299 VHL 5.320

LNCH AZMTH LNCH TIME

90.00 20 3 4

90.00 11 23 46

100.00 21 31 1

100.00 12 38 30

110.00 22 54 9

110.00 13 31 $2

FLIGHT TIN( 392.00 ARRIVAL DATE NOV 7 1965

DISTANCE 882.562 EARTH TO MARS

LOt. 17.71 VL 52.631 GAL _9.11 k ZL 88,38 HCA 275.64 5HA 166.19 ECC .25162 INC 1.6378 Vl 29.640

LOP 291.36 VP 23.255 SAP -12.30 kip 89.90 TAL 311.87 TAp 225.52 RCA 139.34 APO 233.04 v2 25.911

GP 4.77 ZAL 151.45 ZAP 43,|5 ETS 184,62 ZAE 69,85 ETE 181.19 ZAC 87,24 ETC 259,30 CLP 42.94

GLA 12.79 flkL 175,57 RAD 6568,1VEL 12,254 PTH 2.20 VHP 4.6510PA 16,01

L-I TIME IHJ LAT INJ LONG |NJ RT ASC INJ AZIATH 1NJ TIME PO CST TIM

2707,78 -27,70 75,12 47,64 96.13 20 48 11 2107,8

4534,69 10.62 t90,88 40,65 63.60 12 39 21 3934,7

2424,13 -29,06 54.08 47.46 97.34 22 11 25 1824.1

4293.58 11.84 172,52 40,22 62,35 13 50 4 3695,6

2164,00 -32,67 53.66 46,79 100,88 23 50 13 1564.0

4126.47 15.03 159.00 38.58 58.95 14 40 38 5526.5

RAP 156.71 ECC 1.4657

INJ 2 LAT INJ 2 LONG

-26,56 66.$4

6.99 184.08

-27.74 45.52

8.05 165.78

-30.85 24.91

10.80 151.45

DIFFERENTIAL CORRECTIONS

TOE-3.1270 TRA 9.1738 TC3-8.4102 BAU Z.4317

ROE .7803 RRA -.3204 RC3 .4663 FAU .19970

FOE-4.3688 FRAlO.0932 FC5-8.1093 9SP 44152

80E 3.2229 BRA 9.1794 BC3 8.4273 FSP 4412

MID-COURSE EXECUTION ACCURACY

SG712689.3 SGR 1039.1 SG5 1186.7

RRT -.7454 RRF -.7803 RTF .9949

SG012711.8 RZS .0546 R13 -.9951

SGIIZ99S,O 8GZ 691,4 THA 176,49

LAUNCH DATE OCT 11 1964 FLIGHT TINE 594.00

HELIOCENTRIC CCNIC

RL 149.32 LAL .00

RP 211.47 LAP -1.85

RC 305.228 GL 9.94

PLAN_TOCENTRIC CONIC

C3 29.142 VHL 5.398

LNCH AZIATH _NCH TIM(

90.00 20 7 12

90.00 11 25 41

100.00 21 $5 0

100.00 lZ 38 35

110.00 22 57 47

110.00 15 $2 17

ORBIT DETERMINATION ACCURACY

ST 4541.5 SR 847.2 SS 2311.2

CRT -.8205 CRS .8812 CST -.9932

LSA 5139,1MSA 521,7 SSA 13.4

ELI 4594.8 ELZ 478.9 ALF 171.20

DISTANCE 886,416

LOL 17,71 VL 32,635 GAL -9,28 AZL $8,34 HCA 274,86 S44A 186,26 ECC .25558

LOP292,57 Vie 23,295 GAP -12,50 A]_P 89,86 TAL 311.24 TAP 226.09 RCA 139.03

GP 4.88 ZAL 151.98 ZAP 42.23 ET8 184.68 ZA( 68.65 ETE 181.29 ZAC 87.20

DLA 12.54 RAL 176.08 RAID 8568.2 VEL 12.289 PTH 2.21 VHP 4.730 DpA 15.81

L-! TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

2708,71 -27,09 75,05 48,60 96,17 20 52 19 2106,7

4550.42 11.10 191.79 41.8t 63.79 12 39 32 3950.4

2423.57 -29.05 54.04 42.41 97.36 22 15 23 1823.6

4308q_0 12.32 173.39 41.18 62.55 23 50 24 3708.8

2104,51 -32,87 35,70 47,75 100,68 23 33 52 1564,5

4140.63 15.52 158.90 39.34 59.18 14 41 17 3540.6

OIFFERENTIAL C_RRECTION$

T0(-5.2498 TRA 9.4580 TC3-8.3800 BAU 2.4747

ROE .7869 RRA -.3132 RC3 _4489 FAU .18909

FOE-4,2578 FRA 9.7275 FC3-5.8174 BSP 44752

BDE 3.5452 8RA 9.4831BC3 G.3519 FSP 4191

ARRIVAL DATE NOV 9 1965

EARTH TO MARS

INC 1.6584 vl 29.640

APO 253.49 V2 25.941

ETC 259.26 CLP 42.02

RAP 156.96 ECC 1.4796

INJ 2 LAT INJ 2 LONG

-26.55 66.57

7.48 184.97

-27.73 45.48

8.55 166.64

-30.86 24.95

11.$2 152.21

ORBIT OETERMINATION ACCURACY

ST 4632.2 SR 641.5 SS 2257.9

CRT -.8208 CRS .8621 CST -.9930

LSA 5195.5 MSA 519.2 SSA 13.3

ELi 4683.9 EL2 475.6 ALF 171.43

MID-COURSE EXECUTION ACCURACY

SGT12828.7 IWeR 1023.9 SG3 1123.4

2RT -.7586 RRF -.7748 RTF ,9946

54812894,5 R23 - ,0564 ill3 -,9948

$G112948,0 $02 689,1 THA 176,62

LAUNCH DATE OCT 11 1964 FLIGHT TIM( 396,00 ARRIVAL DATE HOV 11 1965

HELIOCENTRIC CONIC Ol STANCE 890.463

RL 149.32 LAL .00 LOL 17.71VL 32.639 GAL -9.45 AZL 89.32 MEA

RP _!_.20 LAp -1.67 LOP 293.79 VP 23.334 GAP -12.70 A Z!s R9_87 T_L

RC 304.242 ;L 9.91GP 4.59 ZAL 152.52 ZAP 41.34 ETS 184,74 ZkE

PLANETOCENTRIC CONIC

C3 30.034 VHL 5.480 OLA 12.29 RAL 176.59 RAD 6568.2 VEL 12.305 PTH

EARTH

276.07 SMA 186.33 ECC .25558 INC

_I0.59 T&P ?76_6 RCI 138.70 *PO

67.48 ETE 181.39 ZAC 87.18 ETC

2.22 VHP 4.832 DPA 15.61 RAP

TO HARS

1.6791 Vl 29.640

2_9q V2 25.971

259.20 CLP 41.13

159.23 ECC 1.4943

LNCH AZNTH LNCH TIME L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH XNJ TIME

90.00 20 11 24 2705,64 -27,69 74,9.T 48,57 98,21 20 56 30

90.00 11 23 35 4588.59 11.56 192.73 42.79 63.98 12 39 41

100.00 21 39 2 2423.02 -29.05 54,00 49,39 97,38 22 19 26

100.00 12 $6 38 4324.45 12.81 174.30 42.16 62.76 13 50 42

110.00 23 1 29 2165,04 -32,88 33,74 48,72 100,63 25 37 34

110.00 13 32 40 4155.20 18.03 159.62 40.32 59.40 14 41 56

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

708-3.3773 TRA 9.7474 TC3-8.2579 BAU 2.5188 SGT12972.T SGR 2009.7 SG3 1062.5

ROE .7940 RflA -.3097 RE3 ,4306 FAU ,17992 RRT -,7322 RRF -,7697 RTF ,9943

FOE-4.1483 FRA 9.3879 FC3-5.1575 OSP 45305 Sr_13011.9 R23 .0582 R13 -.9945

8OE 3.4693 8RA 9.7522 9C3 6,2727 FSP 3974 SG|t2993,8 SG2 689,5 THA 178,73

PO CST TIM INJ 2 LAT INJ 2 LONG

2105,6 -26,53 66.49

3966.6 7,99 185.89

1823.0 -27.72 45.44

3724.5 9.06 167.52

1565,0 -30,87 24,98

3555.2 11.85 158.01

ORBIT DETERMINATION ACCURACY

ST 4722.2 SR 836.0 SS 6204.5

CRT -.8212 CRS .8851 CST -.9929

LSA 5252.7 MSA 516.3 SSA 13.3

EL1 4772.4 EL2 472.1 ALF 171.65

LAUNCH DATE OCT 11 1964 FLIGHT TIN( 398.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC DISTANCE 894.502 EARTH TO MARS

RL 149.32 LAb .00 LOL 17.71VL 32.643 GAL -9.63 AZL 80,00 HCA 277.29 SMA 186.40 ECC .25770 INC 1.7000 vl 29.840

RP 210.95 LAp -1.69 LOP 295.00 VP 23.372 GAP -12.01-AZp 89.78 TAL 309.92 TAP 227.21 RCA 138.36 ApO 234.43 v2 26.001

RC 305.247 GL 9.88 6P 4.51 ZAL 153.07 ZAP 40.48 ETS 184.79 zAE 66.34 ETE 181.49 ZAC 87.16 ETC 259.15 CLP 40.27

PLANI[TOCENTRIC CONIC

C3 30.978 VML 5.586 DLA 12.03 RAL 177.11RAO 8588.2 VEL 12.343 PTH 2.23 VHP 4.937 DPA 15.40 RAp 159.54 ECC 1.5098

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 15 41 2704.56 -27,87 74,89 50.56 98,25 _1 0 45 2104.6 -26.52 66.42

90.00 11 23 26 4583,19 12,07 193.70 43,79 64.19 12 39 49 5983.2 8.51 186.84

100.00 21 43 9 2422.47 -29.04 53.90 50.37 97.41 22 23 32 1822.5 -27.71 45.41

100.O0 12 38 39 4340.53 13.31 175.23 43.16 62.99 13 50 59 3740.5 9.58 168.42

110.00 23 5 15 2165.60 -32.89 33.76 49.70 100.61 23 41 20 1565.6 -30.88 25.03

110.00 13 33 3 4170.16 16.55 160.47 41.33 59.65 14 42 35 3570.2 12.39 153.83

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

T08-3.5095 TRAIO.0430 TC3-6.1753 BAU 2.5632 SGT13116.5 SGR 996.3 803 1003.9 ST 4811.6 8R 830.6 SS 2151.0

ROE .6015 flRA -.3010 RE3 .4132 FAU .16910 RDT -.7263 RRF -.7652 RTF .9940 CRT -.8220 CRS .8845 CST -.9927

FOE-4.0409 FRA 9.0143 FC3-4.7259 OSP 45827 S0613154.2 R23 .OGo0 RI3 -.9942 LSA 5310.8 MSA 513.1 SSA 13.2

ODE 3.5999 BflAIO.0475 BC5 6.1891FSP 3764 S0115136.5 $02 683.8 THA 176.83 ELI 4860.3 EL2 468.4 ALF 171.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CQNIC

RL 149.28 LAL .00

RP 298.79 LAp .60

RC 179.939 GL -19.28

PLANETOCENTRIC C(_41C

C3 27.919 VHL 5.255

LNCH AZMTM LNCH TIME

90.00 21 44 37

90.00 7 0 14

100.00 23 0 31

100.00 8 27 0

110.00 0 0 23

110.00 9 47 34

FLIGHT TIN( 240.00 ARRIVAL DATE JUN 9 1969

DISTANCE 584.815 EARTH TO MARS

LOt. 18.70 VL 33.143 GAL -7.78 AZL 93.03 HCA 191.SZ S14A 195.28 ECC .26977 INC 3.0279 Vl 29.848

LOP 210.21 VP 20.763 GAP 8.98 AZP 87,03 TAL 322.12 TAP 153.64 RCA 142.60 APO 247.98 V2 23.007

GP 18.00 ZAL 199.$9 ZAP 149.54 ET$ 148,16 ZAE 158.I1 ETE 49.81 ZAC 104.83 ETC 255.58 CLP 154.09

DLA -10.86 RAL 158.25 RAD 6568.1VEL 12.208 PTH 2.19 VHP 5.906 DpA 14.54 RAp 181.55 ECC 1.4545

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ A_ATH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

1949.49 -12.$8 25.55 21.14 115.67 22 17 8 1349.5 -8.83 18.48

5280.80 27.08 238.97 26.99 81.38 8 28 15 4680.8 25.61 Z3O.Sl

1704.58 -13.58 S.TS 20.55 116.90 23 28 56 1104.6 -9.84 359.93

S000.94 28.37 218.|S 26.7S 80.18 9 SO 21 4400.9 26.73 209.74

1529.42 -18.88 351.71 16.60 120.29 0 29 53 929.4 -12.51 345.05

4749.86 31.83 198.20 25.99 76.89 11 G 43 4148.9 29.70 189.64

OIFFER(NTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBITOETERNINATION ACCURACY

TOE 1.9194 TRA-S.8779 TC3 1.$651BAU .SOOT SGT 4758.4 SGR 1905.3 SG3 831.2 ST 2328.1 SR 1034.1 8S 2362.5

ROE .8709 RflA-l.2273 tiCS .9886 FAU .|$897 RflT .9885 RRF -.9962 RTF -.9608 CRT .9891CRS .9982 CST .9960

FOE-L7810 FRA D.2450 FC3-4.8835 8SP 1TS59 _ §125.S R23 -.2306 R13 -.9692 LSA 3469.7 MSA 179.1SSA 13.8

SO( 2.0139 liRA 3.8773 BC3 1.8221F|P 2808 SGt $109.8 S;2 442.0 THA 21.36 ELI 2543.6 EL2 IS9.4 ALF 23.79

LAUNCMDATE OCT 12 19114 FLIGHT TIME 242.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CCNIC D|8TANC[ 588.349

RL 149.28 LAL .OO LOt. 1_.70 VL $3.114 GAL °7.88 AZl. 92.67 HCA 192.47 SNA

RP 238.47 LAP .$8 LOP 211.16 VP 20.7T3 GAp 8.$3 A_P 87.40 TAL 322.32 TAP APO 246.74 v2 23.040

RC 179.£$t GL -17.29 GP 15.75 ZAL 139.88 zAP 149.38 ITS 150.16 ZA[ 159.09 ETE ETC 255.62 CLP 153.40

FLAN[TOCENTR|C CONIC

C3 2i. Sil VHL S.137 DLA -9.90 RAL 151.74 RAO 6568.2 V(L 12.158 PTH 2.18 VHp RAp 191.41 ECC 1.4943

LNCH A214TH LNCH TIN( L-I TIM( INJ LAT INJ L_NG INJ RT ASC |NJ A_TH ;NJ TIM( IMJ Z L_T !MJ 2 LONG

90.00 2t 30 49 2002.25 -|3.91 28.48 21.00 |14.91 22 4 8 -10.44 21.51

90.00 T 17 $8 S20S.4S 28.Z0 233.93 25,77 78.84 S 44 42 24.39 225.49

100.00 22 47 48 1793.80 -15.09 9.64 20.44 116.13 23 16 59 -11.42 2.7S

100.00 8 45 $7 4929.0t) 27.43 213.02 25.48 77.83 10 S 46 29.45 204.78

110.00 25 48 _ 1571.05 -18.07 554.11 18.78 119.52 24 12 18 -14.00 $47.$8

110.00 10 I 49 4684.60 30.74 195.31 24.53 74.26 11 19 49 28.28 185.18

DIFFERENTIAL ECRRECTION8 NID-CouflsI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7905 TRA-3.8273 TC3 1.4249 8AU .592| |ST 4797.2 Srd_ 1834.S 983 880.1 ST 2307.3 SR 986.9 SS 2373.9

ROE .8112 RRA-l.1604 tiC3 .8889 FAU .18573 RRT ._80 mH r -.9959 RTF -.9GZO CRT .9885 CRS .9973 CST .9986

FOE-3.7978 FRA D.§911 FC3-5.4375 8SP 17594 $88 S|OT.9 RZ3 -.2254 R13 -.9697 LSA 3450.3 MSA 168.0 SSA 16.3

BOE 1.9293 8RA 3.9084 8C5 1.8784 F|P 2785 $81 5089.7 SG2 431.0 THA 20.59 EL1 2505.7 ELI 137.6 ALF 22.99

EARTH TO MARS

194.73 ECC .26710 INC 2.6659 vl 29.848

154.79 RCA 142.72

49.78 ZAC 104.06

S.794 DPA 13.87

F_ C_T TIM

1402.2

4605.4

1153.8

4329.1

971.1

4084.6

LAUNCH DATE OCT 12 1994 FLIGHT TIME 244.00 ARRIVAL DATE JUN 13 1985

NELIOCEMTRIC CONIC DISTANCE 591.894

RL 149.28 LAL .00 LOL 18.70 VL 39.066 GAL -7.58 AZL 92.35 HCA 193.43 SMA

RP 238.14 LAP .IS LOP 212.12 VP 20.768 GAP 8.09 AZP 87.71 TAL $22.52 TAp 155.94 RCA 142.83

RC 181.513 ;b -15.52 GP 15.02 ZAL 140.22 ZAP 149.10 ETS 151.g8 ZkE IS0.01 ETE 50.06 ZAC 103.40

PLANETOCENTRIC CONIC

C3 25.335 VHL 5.OSs DLA -7.15 RAL 157.14 RAD 8988.0 VEL 12.112 PTH 2.17 VHP 5.611 DpA 12,91

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ A_ATH INJ TIME PO CST TIN

90.00 21 19 43 2048.23 -15.22 31.22 20.99 114.17 21 $2 51 1448.2

90.00 7 33 14 5139.33 25.24 229.03 24.72 76.72 8 58 53 4539.S

100.00 22 39 38 1796.86 -16.33 12.20 20.59 115.39 23 6 35 1196.9

100.00 8 58 O 4889.93 26.45 208.59 24.39 75.51 10 19 6 4265.9

110.00 23 37 S 1G07.$7 -19.29 356.25 18,81 118.78 24 3 51 1007.7

110.00 .10 14 4 4627.87 29.62 189,47 23.$4 72.11 11 31 12 4027.9

EARTH TO MARS

lg4.21 ECC .26453 INC 2.3529 Vl 29.648

Apo 245.58 V2 23.073

ETC 255.65 CLP 152.87

RAp 191.29 ECC 1.4170

INJ 2 LAT INJ 2 LONG

-11.82 24.18

23.17 220.97

-12.76 5.21

24.18 200.52

-19.30 $49.41

26.89 181.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8969 TRA-3.5702 TC3 1.4892 8AU .5879 SGT 4770.2 SGR 1776.9 SG3 990.1 ST 2289.8 SR 950.S SS 2391.9

ROE .7654 RRA-l.lOI4 RC3 .8899 FAU .17308 flflT ._75 RRF -.9948 RTF -.9631 CRT .9878 CRS .9961 CST .9975

FOE-3.8055 FflA 6.6455 FC3-5.9149 8SP 17491 _ 5090,4 R23 -.2196 RIS -.9702 LSA $441.2 NSA 158.9 SSA 18.8

SO[ 1.8616 BRA 3.7362 9C3 1.7946 FSP 2958 SGI 5072.8 SG2 422.6 THA |9.96 "EL1 2475.4 ELI 136.9 ALF 22.37

LAUNCH DATE OCT 12 1964 FLIGHT TIN( 246.00 ARRIVAL DATE JUH 18 1965

HELIOCENTRIC CONIC

RL 149.28 L_L .00

RP 237.81 LAP .§2

RC 185.786 GL -13.94

PLAN(TOCENTR|C CONIC

CS 24.419 VHL 4.942

LNCH AZNTH LNCH Till[

90.00 2_ 8 S

90.00 7 46 39

100.O0 22 28 49

100.00 9 10 38

110.00 23 28 57

110.00 10 24 $5

DIFFERENTIAL CORR[CTION8

TO[ 1.883S TRA-3.499S TCS 1.$748 8AU .191§

ROE .7297 RRA-l.0492 RCS .8880 FAU .|8090

FOE-3.9372 FRA T.1329 FC3-8.4194 BSP 17087

BOE 1.8185 BRA 3.6505 8C3 1.8118 FSP 3087

DISTANCE 595.463 EARTH TO MARS

L_. 18.70 VL 33.080 GAL -?.48 AZL 92.08 HCA 19&.38 SNA 199.71 ECC .26206 INC 2.0809 vl 29.848

LOP 215.08 V1P 20.781 GAP T.SS AZP 87.98 TAL 322.71 TAp 157.09 RCA 142.95 APO 244.47 V2 23.106

GP 14.39 ZAL 140.48 ZAP 148.7! ITS ISS.SS ZN[ 160.89 ETE 50.65 ZAC 102.82 ETC 255.68 CLP 151.91

DLA -5.$8 flAL 157.49 RAD 8588.0 V(L 12.075 pTH 2.16 VHp 5.474 DPA 12.26 RAP 191.19 ECC 1.4019

L-I TINS INJ LAT |NJ LONG |HJ RT A$C INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2088.90 -18.33 33.88 20.89 113.46 21 42 52 1488.9 -13.02 28.57

$O80.5S 24.28 225.00 23,81 74.93 9 11 19 4460.S 21.96 217.09

1888.01 -17.43 14.$0 20,38 114,88 22 $7 20 1239.0 -19.95 7.43

4809.65 29.42 204.72 23.49 73.71 10 SO 47 4209.T 22.94 198.80

1640.27 -20.34 358.19 |8.89 118.08 23 $6 18 1040.S -18.43 391.25

4S77.18 28.S| 185,94 22.32 70.29 11 41 12 3977.2 25.56 176.01

NID-COURSE [XI[CUT|ON ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 4788.1 8GR 1730.3 SGS 981.4 ST 2283.7 SR 922.5 SS 2413.8

RRT ._8_ RRF -.9999 RTF -.9896 CRT .9879 CR$ .9948 CST .9984

S_ S072.3 R2S -.2083 R13 -.97|9 LSA 3445.5 MSA 145.1SSA 21.9

SG| 5035.9 SG2 40?.5 THA 19.49 EL1 2459.4 EL2 138.1 ALF 21,82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19S4)

LAUNCH DATE OCT lZ 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 237:48 LAP .49

RC 166.049 GL -12.51

PLANETOCENTR IC CONIC

C3 23.813 VHL 4.859

LNCH AZMTH LMCH T|N[

9O.00 20 S8 29

90.00 7 $8 S§

100.00 22 17 52

IO0.O0 9 21 $2

110.00 23 21 39

110.00 10 34 35

FLIGHT TIME 246.00 ARRIVAL DATE JUN 17 1965

DISTANCE 599.046 EARTH TO MARS

LOL 18.70 VL 33.034 GAL -7.39 AZL 91.84 HCA 195.34 SNA 193.23 ECC .25969 INC 1.8406 vl 29.848

LOP 214.04 VP 20.758 GAF 7.23 A ZF 88.22 TAL 322.90 TAp 158.24 RCA 143.05 APO 245.42 v2 23.140

GP 13.84 ZAL 140.61 ZkP 148.23 ETS 155.18 ZAE 161.74 ETE 51.56 ZAC 102.32 ETC 255.70 CLP 151.12

OLA -4.16 RAL 157.79 RAD 6568.0 VEL 12.041PTH 2.15 VHP 5.345 OpA 11.69 RAP 191.10 ECC 1.3886

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH |NJ TIME POCST TIN INJ 2 LAT ]NJ 2 LONG

2125.31 -17.31 35.91 20.87 112.77 21 33 $4 1525.3 -14.07 28.72

5027.66 23.28 221.44 23.02 73.41 9 22 22 4427.7 20.79 213.65

1869.20 -18.39 16.58 20.38 113.99 22 49 2 1269.2 -14.99 9.44

4759.00 24.40 201.30 22.64 72.18 10 41 11 4159.0 21.74 193.52

1669,55 -21.27 359.96 18.90 117.41 23 49 28 1069.5 -17.43 352.93

4531.42 27.42 182.83 21.45 68.74 11 50 7 3931.4 24.28 175.07

DIFFERENTIAL CCRRECTION8

TOE 1.6074 TRA-3.4470 TC3 1.6133 8AU .5830

ROE .6979 RRA-l.OO73 RC3 .6987 FAU .18816

F0[-3.8610 FRA ?.4403 FC3-6.8984 9SP 17179

80E 1.7523 BRA 3.5911 9C3 1.8468 FSP 3275

LAtJMCH OAT[ OCT 12 1964

HELIOCENTRIC CCN|C

RL 149.28 LAL .00

RP 237.18 LAp .46

RC 188.800 GL -11.21

PLANETOCENTR IC CONIC

C3 22.$93 VHL 4.783

LNCH AZlATH LNCH TIN(

90.00 20 49 47

90.00 8 9 18

100.00 22 9 47

100.00 9 31 58

110.00 23 14 $8

110.00 10 43 17

DIFFERENTIAL C_RRECTIONS

TOE 1.5580 TRA-3.3918 TC3 1.8536 _AU .5769

ROE .6726 RRA -.9703 RE3 .9049 FAU .19590

FOE-3.8972 FRA 7.7466 FC3-7.4090 BSP 17211

BOE l186970 BRA 3.5279 9C3 1.8849 FSP 3457

MID-COURSE ExECuTION ACCURACY

SGT 4759.8 SGR 1890.6 SG3 1035.4

RRT .9670 RRF -.9929 RTF -.9659

SG8 5051.2 R23 -.2043 R13 -.9719

SO1 5034.7 SG2 407.0 THA 19.09

FLIGHT TIME 250.00

ORBIT DETERMINATION ACCURACY

ST 2255.8 8R 897.5 SS 2431.6

CRT .986.7 CRS .9933 CST .9987

LSA 3433.0 MSA 143.4 SSA 24.1

EL1 2424.0 EL2 135.9 ALF 21.50

ARRIVAL DATE JUN 19 1965

DI9TANCE 602.646 EARTH TO NARS

L04. 18.70 VL 35.010 GAL -7.31 AZt. 91.63 HCA 196.30 SMA 192.78 ECC .25742 INC 1.6274 vl 29.848

LOP 215.00 VP 20.757 GAP 8.81 AZP 08.44 TAL 323.09 TAp 159.39 RCA 143.16 APO 242.41 V2 23.174

GP 13.36 ZAL 140.70 ZAP 147.69 ET9 158.57 ZAE 162.55 ET[ 52.79 ZAC 101.88 [TC 255.72 CLP 150.30

OLA -2.86 RAL 158.04 RAD 6567.9 VEL 12.011 PTH 2.14 VHp 5.220 DpA 11.20 RAP 191.02 ECC 1.3768

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2158.22 -18.16 37.94 20.86 112.11 21 25 45 1558.2 -15.01 30.69

4979.88 22.31 218.25 22.32 72.10 9 32 18 4379.6 19.65 210.59

1900.13 -19.23 18.49 20.39 113.33 22 41 28 1300.1 -15.91 11.27

4712.97 23.41 198.24 21.92 70.86 10 50 31 4113.0 20.58 190.58

1696.07 -22.09 1.58 18.96 116.77 23 43 15 1096.1 -18.32 354.47

4489.79 26.36 180.08 Z0.68 67.41 11 58 7 3889.8 23.07 172.45

NID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4745.8 _ 1658.8 SG3 1087.1 ST 2229.7 SR 878.2 SS 2453.3

RRT .9659 RRF -.9919 RTF -.9663 CRT .9855 CR$ .9916 CST .9990

Sr,,B 5027.4 R23 -.1995 R13 -.9721 LSA 3426.4 MSA 142.7 SSA 26.2

801 5010.9 862 407.1 THA 18.78 ELI 2392.4 EL2 138.8 ALF 21.29

LAUNCH DATE OCT 12 1964

HELIO£ENTRIC CONIC

RL 149.28 LAL .00

RP 286.81 LAp .43

RC 190.540 GL -10.02

PLANETOCENTRIC C0_NIC

C3 22.245 VHL 4.716

LNCH AZNTH LNCH TIME

90.00 20 41 48

90.00 6 19 1

100.00 22 2 22

100.00 9 41 6

110.00 23 8 50

110.00 10 51 10

FLIGHT TIME 252.00 ARRIVAL DATE JUN 21 1965

DISTANCE 606.262 EARTH TO MARS

LOt. 18.70 VL 32.966 GAL -7.22 A'ZL 91.44 HCA 197.26 SHA 192.35 ECC .25524 INC 1.4372 Vl 29.848

LOP 215.96 VP 20.758 GAp 6.39 AZP 88.63 TAL 323.27 TAp 160.54 RCA 143.25 Apo 241.44 v2 23.209

GP 12.94 ZAL 140.73 ZAp 147.06 [TS 157.86 ZAE 163.33 ETE 54.36 ZAC 101.49 ETC 255.73 CLP 149.44

DLA -1.67 RAL 158.26 RAD 6567.9 9[L 11.984 PTH 2.14 VHp 5.100 DPA 10.77 RAp 190.94 ECC 1.3661

L-I T|ME INJ LAX INJ LONG INJ RT ASC INJ AZMTH [NJ TIME POCST TIN ]NJ 2 LAX INJ 2 LONG

2188.21 -18.92 39.82 20.86 111.47 21 18 16 1588.2 -15.84 32.50

4935.69 21.36 215.38 21.70 70.96 9 41 17 4335.7 18.57 207.82

1928.33 -19.98 20.25 20.41 112.71 22 34 30 1328.3 -16.73 12.96

4670.81 22.44 195.48 21.28 69.72 10 58 59 4070.8 19.48 187.94

1720.27 -22.83 3.07 19.02 116.16 23 37 30 1120.3 -19.12 355.89

4451.63 25.34 177.58 20.00 66.25 12 5 22 3851.6 21.91 170.09

DIFFERENTIAL CORRECTIONS

TOE 1.5113 TRA-3.3551 TC3 1.6890 BAU .5708

ROE .6517 RRA -.9387 RC3 .9119 FAU .20374

FOE-3.9372 FRA 8.0618 FC3-T.VZ92 BSP 17224

80E 1.6459 SRA 3.4647 BC3 1.9194 FSP 3652

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 236.46 LAP .40

RC 192.768 GL -8.93

PLAN(TOCENTRIC CONIC

C3 21.656 VHL 4.654

LNCH AZMTH LNCH TIME

90.00 20 34 28

90.00 8 27 55

100.00 21 55 29

100.00 9 49 31

110.00 23 3 8

110.00 10 58 23

DIFFERENTIAL CORRECTION6

TOE 1.4670 TRA-3.2755 TC3 1.7217 BAU .5653

ROE .6345 RRA -.9111 RC3 .9211 FAU .21193

F08-3.9840 FRA 8.8821 FC3-8.4725 Blip 17200

BDE 1.5984 BRA 5.3998 BC3 1.9528 FSP 3653

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4726.4 SG4R 1633.4 8G3 1142.4 ST 2202.7 SR 862.8 9S 2475.9

RflT .9647 RRF -.9908 RTF -.9667 CRT .9844 CRS .9898 CST .9993

SG8 5000.6 R23 -.1943 R13 -.9724 LSA 3421.3 MSk 143.2 SSk 28.1

SG1 4984.0 SG2 407.6 THA 18,57 ELI 2361.4 EL2 141.8 ALF 21.17

FLIGHT TIME 254.00 ARRIVAL DATE JUN 23 1965

DISTANCE 609.893 EARTH TO -MARS

LOL 16.70 VL 32.964 GAL -7.14 AZL 91.27 HCA 198.23 SMA 191.94 ECC .25314 INC 1.2660 vt 29.848

LOP 216.93 VP 20.762 GAP 5.98 AZP 68.80 TAL 323.45 TAp 161.68 RCA 143.35 APO 240.53 V2 23.244

GP 12.56 ZAL 140.72 ZAP 146.38 ET9 159.04 ZAE 164.08 ETE 56.30 ZAC 101.15 ETC 255.75 CLP 148.56

DLA -.57 RAL 156.45 RAD 9587.9 VEL 11.960 PTH 2.13 VHP 4.985 DpA 10.39 RAP 190.85 ECC 1.3564

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME POCST TIM INJ 2 LAT |NJ 2 LONG

2215.76 -19.80 41.58 20.86 110.86 21 11 20 1615.8 -16.59 34.17

4895.17 20.44 212.T8 21.15 69.96 9 49 30 4295.2 17.53 205.30

1954.23 -20.66 21,1_ 20.42 112.10 22 28 5 1554.2 -17.48 14.53

4631.94 21.50 192.98 20.72 68.72 11 6 43 4031.9 18.42 185.54

1742.52 -23.49 4.46 19.07 115.58 23 32 10 1142.5 -19.85 357.21

4416.42 24.35 175.30 |9.40 65.24 _2 11 59 3816.4 20.81 167.95

NIO'-dOOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_FT 4T'O0.s 8GR 1613.7 SG3 11gg.6 9T 2174.5 8R 851.0 98 2500.4

RRT .9038 RRF -.9896 RTF -.9672 CRT .g832 CRS .9878 C9T .99g5

SGB 4969.9 R23 -.1889 R13 -.9727 LSA 3418.0 MSA 145.1SSA 2g.6

$G1 4953.0 962 409.2 THA 18.43 ELI 2330.6 EL2 144.9 ALF 21.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 238.12 LAp .37

RC 194.983 GL -7.93

PLANETOCENTRIC CONIC

C3 21.118 VNL 4.595

LNCH AZMTH LNCH TIME

90.00 20 27 32

90.00 8 36 8

100.00 21 49 5

100.00 9 57 14

110.00 22 57 48

110.00 11 5 1

FLIGHT Tiff( 258.00

DISTANCE 613.539

LOL 18.70 VL 32.942 GAL -7.06 AZL 91.11 HCA 199.20 S.MA

LOP 217.90 VP 20.767 GAP 5.57 AZP 88.95 TAL 323.82 TAp

GP 12.23 ZAL 140.68 ZAP 145.65 [TS 160,14 ZA( 184.80 ETE

ARRIVAL DATE JUN 25 1965

EARTH TO MARS

191,55 ECC .25113 INC 1.1106 Vt 29.848

162.83 RCA 143.44 APO 239.65 V2 23.279

_8.85 ZAC 100.84 ETC 255.76 CLP 147.64

DLA .45 RAL 158.61 RAO 6587.9 VEL 11.937 PTH 2.12 V_P

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME

2241.23 -20.21 43.18 20.86 110.27 21 4 53

4857._ 19.54 210.37 20.65 69.09 9 57 4

1978.18 -21.26 23.40 20.45 111.52 22 22 3

45_5.88 20.59 190.68 20.;PI 67.84 11 13 50

1763.0,8 -24.09 5.76 19.12 115.02 23 27 11

4383.75 23.41 173.24 18.86 64.35 12 18 4

MID-COURSE ExECuTION ACCURACY

SGT 4668.2 SGR 1599.3 SG5 1258.9

RRT .9627 RRF -.9884 RTF -.9677

SCAB 4934.5R25 -.1830 R13 -.9732

961 4917.4 SG2 410,8 THA 18.39

4.873 DpA 10.07 RAp 190.76 ECC 1.3476

PO CST TIM INJ 2 LAT INJ Z LONG

1641.2 -17.26 35.74

4257.6 16.55 202.99

1378.2 -18.15 15.99

3995.9 17.41 183.34

1163.1 -20.51 358.44

3785.8 19.76 165.99

ORB]T DETERMINATION ACCURACY

ST 2147.5 SR 842.g SS 2528.5

CRT .9822 CRS .9857 CST .9996

LSA 3419.4 MSA 147.9 SSA 30.8

EL1 2302.3 EL2 147.7 ALF 21.17

DIFFERENTIAL C(]RRECTIONS

TOE 1.4275 TRA-3.2103 TC3 1.7554 BAU .5613

ROE .6212 RRA -.8866 RC3 .9333 FAU b2207_

F08-4.0422 FRA 8.7037 FC3-9.0474 BSP 17064

8OE 1.5568 BRA 3.3305 BC3 1.9881 FSP 4045

LAUNCH DATE OCT 12 1964
FLIG*dT TIME 258.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 617.200 EARTH TO MARS

RL 149.28 LAL .00 LOL 18.70 VL 32.922 6AL -6.99 AZL 90.97 HCA 200.17 SMA 191.17 ECC .24921 INC .9697 vl 29.848

RP 235.77 LAp .33 LOP 218.87 VP 20.775 GAP 5.17 AZP 89.09 TAL 323.79 TAp 163.97 RCA 143.55 APO 238.81 V2 23.315

RC 197.185 GL -7.00 GP 11.93 ZAL 140.61 ZAP 144.86 ETS 161,15 ZAE 165.49 ETE 61.43 ZAC 100.55 ETC 255.77 CLP 146.70

PLANETOCENTR I C CONIC

C3 20.825 VHL 4.542 DLA 1.39 RAL 158.75 RAD 6567.8 VEL 1t.917 PTH 2.12 VHp 4.785 DpA 9.79 RAp 190.65 ECC 1.3394

, _rM ._._ , ru INJ............... N-.. T!ME .'-v. TIME 1NJ LAY LONG ...TL'' aT., --_.aer .,..VL'' A_)4TH Tul.,...... TTMr _ r_T...... TTM ..............TUl7 _ IT I_ _ LONG

90.00 20 21 5 2264.92 -20.76 44,70 20.87 1[}9.70 20 58 50 1664,9 -17.88 37.20

90.00 8 43 42 4822.36 18.68 208.17 20.20 68.32 10 4 4 4222.6 15.57 200.87

100.00 21 43 4 2000.45 -21.81 24.83 20.45 110.96 22 16 25 1400.5 -18.77 17.36

100.00 10 4 24 4562.28 19.72 188.57 19.75 67.07 11 20 26 3962.5 16.44 181.31

110.00 22 52 48 1782.19 -24.63 6.97 1.9.16 114.49 23 22 30 1182.2 -21.12 359.59

110.00 11 11 9 4353.31 22.50 171.34 18,38 63.56 12 23 42 3753.3 18.76 164.20

OIFFERIrNTIAL COIR(CTIONS M|O-C_JRS[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE 1.3868 TRA-3.1458 TC3 1.7785 BAU .5554 9GT 4629.2-96R 1588.9 SG3 1320.1 ST 2116.7 SR 836.7 SS 2556.2

ROE .6098 RRA -.8662 RC3 .9458 FAu .22949 RRT .9816 RRF -.9872 RTF -,9681 CRT .9811 CRS .9835 CST .9997

FOE-4.1005 FflA 9.0401 FC3-9.6325 BSP 16976 S_ 4894.3 R25 -.1777 R13 -.9735 LSA 3419.1 MSA 152.4 SSA 31.6

BOE 1.5146 BRA 3.2629 BC3 2.0143 FSP 4259 SGI 4876.8 SG2 414.0 THA 18.40 EL1 2271.0 EL2 151.0 ALF 21.29

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 235.42 LAP .30

RC 199.572 GL -6.13

PLANETOCENTRIC CONIC

C3 20.171 VHL 4.491

LNCH AZNTH LNCH TIME

90.00 20 15 0

90.00 8 50 46

100.00 21 37 24

100.00 10 11 3

110.00 22 48 5

110.00 11 16 52

FLIGHT TIME 260.00 ARRIVAL DATE JUN 29 1965

DISTANCE 620.876

LOL 18.70 VL 32,902 GAL -8.92 AZL 90.84 HCA 201.15 SMA

LOP 219.85 VP 20.784 GAp 4.78 AZP 89.22 TAL 323.96 TAp

GP 11.67 ZAL 140.52 ZAP 144.02 ETS 162.10 ZAE 166.13 ETE

EARTH TO NARS

19D.82 ECC .24737 INC .8409 vl 29.848

165.11RCA 143.61 Apo 238.02 V2 23.351

64.69 ZAC 100.30 ETC 255.79 CLP 145.72

DLA 2.28 RAL 158.88 RAD 8567.8 VEL 11.898 pTH 2.11VHp

L-[ TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH ]NJ TIME

2287.07 -21.26 46.13 20.87 109.16 20 53 7

4789.78 17.84 206.12 19,79 67.64 10 10 38

2021.27 -22.31 26.17 20.46 110.43 22 11 6

4530.81 18.87 186.62 19.55 66.38 11 26 34

1800.05 -25.13 8.12 19.20 113,97 23 18 5

4324.80 21.62 169.59 17.94 62.88 12 28 56

DIFFERENTIAL CORRECTIONS

TOE 1.3574 TRA-3.0678 TC3 1.8198 BAU .5552

RDE .6021RRA -.8470 RC3 .9633 FAU .23937

F08-4.1786 FRA 9.3884 FC-10.2739 BSP 16584

908 1.4850 BRA 3.1825 8C3 2.0590 FSP 4446

MID-COURSE EXECUTION ACCURACy

SGT 4583.9 SGR 1585.7 SG3 1384.2

RRT .9615 RRF -.9859 RTF -.9691

SGB 4849.7 R23 -.1692 R13 -.9743

SG1 4832.1 SG2 412.8 THA 18.52

FLIGHT TIME 262.00LAUNCH DATE OCT 12 1964

4.66! DpA 9.55 RAp 190.54 ECC 1.3320

PO CST TIN 1NJ 2 LAT INJ 2 LONG

1687.1 -18.45 38.58

4189.8 14.65 198.90

1421.3 -19.53 18.64

3930.8 15.52 179.43

1200.0 -21.88 .67

3724.8 17.81 162.54

ORBIT DETERMINATION ACCURACY

ST 2093.3 SR 834.2 SS 2590.2

CRT .9807 CRS .9814 CST .9998

LSA 3429.5 MSA 156.5 SSA 32.0

ELi 2248.3 EL2 151.7 ALF 21.45

ARRIVAL DATE JUL 1 1965

NELIOCENTRIC CONIC _ISTANCE 624.563 EARTH TO MARS

RL 149.28 LAL .00 LOt. 18.70 VL 52.883 GAL • -6.85 AZL 90.72 HCA 202.13 SMA 190.48 ECC .24561 INC .7221 Vl 29.848

RP 235.06 LAP .27 LOP 220.83 VP 20.795 GAP 4.39 AZP 89.33 TAL 324.12 TAp 166.24 RCA 143.69 Apo 237.26 V2 23.387

RE 201.544 GL -5.32 GP 11.44 ZAL 140.41 ZAP 143.13 ETS 162.98 ZAE 166.71ETE 68.45 ZAC 100.08 ETC 255.80 ELF 144_71

PLANETOCENTRIC CONIC

CS 19.752 VHL 4.444 OLA 3.11RAL 158.99 RAD 6567.8 VEL 11.880 PTH 2.11VHp 4.560 OPA 9.35 RAp 190.41 [CC 1.5251

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 9 16 2307.88 -21.72 47.48 20.87 108.63 20 47 44 1707.9 -18.97 39.88

90.00 8 57 24 4758.98 17.03 204.22 19.43 67.03 10 16 43 4159.0 13.78 197.06

1J20.GO _1 8e 4 Zb040.8_ -Z'Z.Tr "2"7.44 L_0.47 10_.9_ _ 6 5 _440.8 -19,85 19.86

100.00 10 17 18 4501.27 18.05 184.81 18.96 65.76 11 32 19 3901.3 14.63 177.69

110.00 22 43 38 1816.81 -25.59 9.21 19.24 113.48 23 13 55 1216.8 -22.19 1.70

110.00 11 22 12 4298.05 20.78 167.97 17.55 62.23 12 33 50 3698.1 16.90 160.99

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

TDE 1.3130 TRA-3.0031TC3 1.8227 BAU .5462 $GT 4530.3 8GR 1580.7 SG3 1449.7 ST 2054.4 SR 831.7 SS 2619.5

ROE .5943 RRA -.8327 RC3 .9780 FAU .24869 RRT .9599 RRF -.9847 RTF -.9689 CRT .9793 CRS .9791CST .9998

FDE-4.2431FRA 9.7280 FC-10.9003 8SP 16553 SGB 4798.1 R23 -.1659 R13 -.9743 LSA 3427.1MSA 163.9 SSA 32.4

BDE 1.4412 BRA 3.1164 BC3 2.0695 FSP 4681 SG1 4779.7 SG2 420.1THA 18.67 EL1 2210.9 EL2 156.4 ALF 21.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.26 LAL .00

RP 234.71 LAP .24

RC 203,699 GL -4.55

PLANETOCENTRIC C(_41C

C3 19.$64 VHL 4.400

LNCH AZNTH LNCH TIME

90.00 20 $ 50

90.00 9 3 39

100.00 21 27 0

100.00 10 23 10

110.00 22 39 23

110.00 11 27 14

FLIGHT TIME 264.00 ARRIVAL DATE JUL 3 lg65

DISTANCE 628.283 EARTH TO MARS

LOL 18.70 VL 32.865 GAL -6.78 AZL 90.61HCA 203.11SMA 190.15 ECC .24393 INC .6133 vl 29.848

LOP 221.81 VP 20.808 GAp 4,00 AZP 09.44 TAL 324,27 TAp 167.38 RCA 143.77 APO 236.54 V2 23.424

GP 11.23 ZAL 140.30 ZAP 142.20 ET3 163.81ZA( 167.22 ETE 72.76 ZAC 99.83 ETC 255.81CLP 143.67

OLA 3.8g RAL 159.09 RAD 6367.8 VEL 11.864 PTH 2.10 VHP 4.462 OPA 9.19 RAp 190.27 ECC 1.3187

L-| TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2327.52 -22.14 48.76 20.87 108.12 20 42 37 1727.3 -19.46 41.12

4729.93 16.25 202.45 19.10 66.49 10 22 28 4130.0 12.94 195.34

2059.27 -23.19 28.65 20.49 109.41 22 I 19 1439.3 -20.33 21.02

4473.43 17.27 183.11 16.62 65.21 11 37 43 3873.4 13.78 176.05

1632.60 -26.01 10.24 19.28 113.00 23 9 58 1232.6 -22.67 2.68

4272.86 19.98 166.46 17.19 61.67 12 38 27 3672.9 16.03 159.36

O[FFERENTIAL CCRRECTIC4qiS MID-COUR_M[ EXI[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2681 TRA-2.9366 TC3 1.8171 BAU .5361 SGT 4488.9 Sr, M 1580.7 SG3 1517.5 ST 2012.5 SR 830.5 SS 2646.1

ROE .3877 RRA -.8211RC3 .9935 FAU .25816 RRT .9562 RRF -.9635 RTF -.9687 CRT .9779 CRS .9766 CST .9998

FOE-4.3072 FflAtO.tO28 FC-11.5419 BSP 16516 _ 4740.2 R23 -.1629 R13 -.9742 LSA 3423.7 NSA 171.9 SSA 32.6

608 1.3977 BRA 3.0492 6C3 2.0710 FSP 4935 $G1 4720.9 SG2 426.0 THA 18.88 EL1 2171.2 EL2 160.9 ALF 22.10

LAUNCH DATE OCT 12 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC C.(_IC OISTANCE 631.976 EARTH TO MARS

RL 149.26 LAL .00 LOL 18.70 VL 32.848 GAL -6.72 A'ZL. 90.51HCA 204.09 SMA 189.85 ECC .24232 INC .5123 vl 29.848

RP 234.35 LAp .21 LOP 222.80 V1P 20,822 GAP 3.62 AZIP 09.35 TAL 324.41 TAP 168.51 RCA 143.84 APO 235.85 V2 23.A61

RC 205.837 GL -3.84 GP 11.04 ZAL 140;17 ZAP 141.23 ETS 164.59 ZAE 167.64 ETE 77.60 ZAC 99.64 ETC 255.82 CLP 142.39

PLANETOCENTRIC CONIC

C3 19.003 VML 4.339 DLA 4.83 RAt. 159.19 RAO 8597.9 VI[L 11.849 PTH 2.10 VHP 4.367 DPA 9.06 RAP 190.11ECC 1.3128

LNCH AZMTH LNCH TIN[ L-I TIM( INJ LAT |NJ LONG IHJ fit ASC INJ AZI4TH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 19 58 39 2346.11 -22.53 49.99 20.88 107.62 20 37 46 1746.1 -19.91 42.30

90.00 9 9 32 4702.50 15.50 200.79 16.60 66.00 10 27 55 4102.3 12.13 _93.73

100.00 21 22 16 20TG.T3 -23.56 H.SQ 20.50 108.92 21 56 47 1476.7 -20.78 22.12

100.00 10 28 42 4447.11 18.51 181.53 18.31 64.72 11 42 30 3847.1 12.97 174.32

110.00 22 35 24 1847.55 -28.41 11.22 19.32 112.54 23 6 12 1247.3 -23.12 3.60

110.00 11 31 58 4249.08 19.20 165.05 16.87 61.16 12 42 47 3649.1 15.20 158.21

D|FFEflENT1AL CORI_CTION$ NIO-COUfl3E EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2269 TRA-2.9625 TC3 1.8149 BAU .5279 _T 4399.9 SrA 1584.1 SG3 1587.9 ST 1973.0 SR 831.6 6s 2680.8

ROE .5634 RflA -.9110 tiC3 1.0117 FAU .29930 RflT .9570 RfH r -.9622 RTF -.9687 CRT .9769 CR9 .9742 CST .9997

FOE-4.3839 FRAtO.48|O FC-12.2219 BSiP 16321 SC_ 4976.4 R23 -.1587 R13 -.9744 LSA 3425.9 MSA 179.9 SSA 32.6

BOE 1.3602 BRA 2.9752 BC3 2.0779 FSP 5120 84;1 4836.2 _2 434.2 THA t9.t9 ELI 2134.7 EL2 164.2 ALF 22.32

LAUNCH OATE OCT 12 1964 FLIGHT TIME 268.00 ARRIVAL OATE JUL 7 1965

HELIOCENTRIC CONIC O|STARCE 835.702 EARTH TO MARS

RL 149,28 LAL ,00 LOL 18.70 VL 32.632 GAL -6.88 AZL 90.42 HCA 205.06 SNA 189.55 ECC .24079 INC .4184 Vl 29.848

RP 233.98 LAP .18 LOP 223.79 VP 20.839 GAP 3.25 AZP 89.62 TAL 324.55 TAp 169.64 RCA 143.91 APO 233.20 V2 23.498

RC 207.936 GL -3,16 GP 10.87 ZAL 140.04 ZAP 140.21ET8 165.31ZAE 167.96 ETE 82.97 ZAC 99.45 ETC 255.64 CLP 141.48

PLANETOCENTRIC CONIC

C3 16.671VNL 4.3210LA 5.32 RAL 159.28 RAD 6587.8 VEL 11.834 pTH 2.10 VHp 4.274 DPA 8.99 RAp 189.93 ECC 1.3073

LNCH AZNTH LHCH TIME L-I TIME INJ LAT INJ I_G INJ RT ASC IHJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 53 44 2363.79 -22.88 51.16 20.89 107.14 20 33 7 1763.8 -20.32 43.43

90.00 9 15 8 4676.49 14.77 199.22 18.53 65.57 10 33 4 4076.5 11.35 192.21

100.00 21 17 35 2093.32 -23.93 30.gO 20.52 108.45 21 52 28 1493.3 -21.20 23.18

100.00 10 33 58 4422.19 15.78 180.03 18.04 64.28 11 47 40 3822.2 12.19 173.08

110.00 22 31 35 1861.73 -26.77 12.16 19.36 112.09 23 2 37 1261.7 -23.54 4.49

110.00 11 36 27 4226.34 18.46 163.73 16.58 60.70 12 48 54 3626.5 14.41 156.95

DIFFERENTIAL CCRRECTION$

TOE 1.1904 TRA-2.7848 TC3 1.8073 BAU .5195

ROE .3604 RRA -.8025 RC3 1.0319 FAU .27997

FOE-4.4874 FRA10.6669 FC-12.9330 OSP 16086

60( 1.3243 SRA 2.8981 BE3 2.0813 FSP 3428

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 2SS.62 LAP .13

RC 210.060 GL -2.52

PLANETOCENTRIC CONIC

C3 16.361 VHL 4.283 DLA

LNCH AZMTN LMCH TIME L-I TIM( INJ LAT

90.00 19 49 1 2380.64 -23.82

90.00 9 20 27 4851.79 14.07

100.00 21 13 12 21011.13 -24.29

100.00 10 38 58 4398.53 15.08

110.00 22 27 56 1875.23 -27.12

110.00 11 40 45 4205.19 17.74

DIFFERENTIAL CCRRECTIONS

TOE 1.1523 TRA-2.7034 TC3 1.7927 BAU .5104

flOE .5786 RflA -.7957 RC3 1.0534 FAU .29002

FDE-4.3559 FRAIl.2823 FC-13.6749 BSP 15812

BDE 1.2894 BRA 2.8180 BC3 2.0793 FSP 5681

NID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4322.8 SG4t 1590.5 SG3 1660.8 ST 1931.7 SR 834.2 SS 2715.2

RRT ,9358 RflF -.9811 RTF -.9686 CRT .9760 CRS .9718 CST .9996

4805.9 R23 -.1548 R13 -.9T45 LSA 3429.7 N3A 188.4 SSA 32.5

SGI 4584,8 SGZ 441.0 THA 19.36 EL1 2097.4 ELI 167.1 ALF 23.01

FLIGHT TIN( 270.00 ARRIVAL DATE JUL 9 1965

DISTANCE 639.439 EARTH TO MARS

LOt. 18.70 VL 32.816 GAL -8.80 AZL 90.33 HCA 208.07 SHA 189.27 ECC .23933 INC .3304 vl 29.848

LOP 224.78 VP 20.658 GAP 2.86 AZlP 69.70 TAL 324.69 TAP 170.76 RCA 143.98 APO 234.57 V2 23.536

GP 10.72 ZAL 139.90 ZAP 1_J).14 ETS 166.00 ZAE 168.15 ETE 86.60 ZAC 99.27 ETC 253.85 CLP 140.33

5.98 RAL 159.34 RAD 6587.7 VI[L 11.621PTH 2.09 VHP 4.185 DpA 8.88 RAP 189.72 ECC 1.3022

INJ LONG |NJ MT ASC INJ AZNTH |HJ TIM( PO CST TIM ;NJ 2 LAT INJ 2 LONG

52.28 20.90 106.68 20 28 42 1780.6 -20.72 44.51

197.75 18.28 65.17 10 37 §9 4051.8 10.61 190.78

31.95 20.54 107.99 21 48 21 1509.1 -21.59 24.19

178.63 _.79 83.88 11 52 16 3798.5 11.44 171.72

13.011 lj.40 111.68 22 59 11 1275.2 -23.93 5.34

188.49 19.32 60.29 12 50 48 3605.2 13.65 155.76

MIO-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4238.0 $GR 131)9.4 SG3 1738.0 ST 1988.1 SR 839.0 SS 2750.7

RRT .9346 RRF -.9799 RTF -.9664 CRT .9753 CRS .9695 CST .9995

SG8 4327.9 R23 -.IS12 R13 -.9743 LSA 3434.1MSA 197.2 SSA 32.3

$GI 4505.7 $62 448.1THA 20.03 ELI 2036.7 EL2 169.7 ALF 23.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OAT(° OCY 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 283.28 LAp .11

RC 212.144 GL -t.91

PLAN(TOCENTRIC CONIC

CS 18.074 VHL 4.251

LNCH AZNTH LNCH TIN(

90.DO 19 44 31

90.00 9 28 32

1DO.DO 21 9 1

IOD.OO 10 43 44

110.00 22 24 27

110.00 11 44 48

FLIGHT TIM( 272.00 ARRIVAL DATE JUL 11" 1965

DISTANCE 643.189 EARTH TO MARS

LOt. 18.79 VL 32.801 GAL -6.55 AZL 90.25 HCA 207.07 SNA 189.01 ECC .28794 INC .2489 vl 29.848

LOP 225.77 VP 20.876 GAP 2.52 AZP 89.78 TAL 324.81 TAp 171.88 RCA 144.04 APO 233.98 V2 25.574

GP 10.58 ZAL 139.78 ZAP 138.04 ET$ 166.66 ZA( 168.21 (T( 94.96 ZAC 99.10 (TC 255.87 CLP 139.15

OLA 8.61 RAL 159.41 RAD 6587.7 VEL 11.809 PTH 2.09 VHP 4.099 DpA 8,84 RAp 189.49 ECC 1.2975

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

2398.75 -23.53 53.36 20.82 106.22 20 24 28 1796.7 -21.08 45.55

4628.31 13.40 196.35 18.06 64.62 10 42 40 4028.3 9.89 189.43

2124.23 -24.80 32.97 20.56 107.55 21 44 25 1524.2 -21.96 25.16

4576,05 14.40 177.31 17.57 63.52 11 56 40 3776.1 10.73 170.44

1889.12 -27.44 13.93 19.45 111.24 22 55 55 1288.1 -24.30 6.16

4184.93 17.05 161.32 18.08 59.91 12 54 31 3584.9 12.93 IS4.64

D]FFERENYIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1151 TRA-2.6191 TC3 1.7683 BAU .5001 VeT 4189,9 Sr_ 1610.3 $83 1813.5 ST 1840.9 89 842.7 88 2786.2

ROE .S7?S RRA -.7908 RC3 1.0756 FAU .30184 RRT .9583 Rl_ -.9789 RTF -.9680 CRT .9746 CRS .9671 CST .9998

FDE-4.6487 FRAll.6713 FC-14.4341 98P 15519 SG8 4441.9 R23 -.1490 913 -.9745 LSA 3437.6 NSA 206.4 SSA 32.1

BOE 1.2540 BRA 2.7359 BC3 2.0997 FSAP 5948 $81 4419.5 SG_ 455.8 THA 20.57 ELI 2017.3 EL2 172.1 ALF 24.23

LAUNCH OATE OCT 12 1964 FLI_IT TINE 274.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CCNIC DISTANCE 646.949 EARTH TO MARS

RL 149.28 LAL .00 LOL 18.70 VL 32.797 GAL -9.50 AZl. 90.17 HCA 208.07 MAA 188.76 ECC .23661 INC .1726 vl 29.848

RP 282.88 LAP .06 LOP 289.77 _ ZO.9H GAP 2.19 AZP 89.95 TAL 324.93 TAp 173.00 RCA 144.10 APO 233.42 V2 25.612

RC 214.210 84. -1.34 9P 10.46 ZAL _9.93 ZAP 139.89 ET$ 197.28 zAE 168.11 ET( 101.32 ZAC 98.93 ETC 258.88 CLP 137.93

PLANETOCENTMIC CONIC

C3 17.807 VHL 4.220 DLA 7.20 RAL t59.49 RAO 9_7.7 V[L 11.799 PTH 2.09 VHp 4.015 OPA 8.82 RAP 189.24 (CC 1.2981

L_CH ATmTH LkiCH 7Ii4( L-; TIME |NJ LAT ;93 "_L_G ;_J 9T A_ i_J A]_dTH i_ TINE _ _ST TIN ;_J 2 LAT |NJ 2 LONG

90.00 19 40 13 2412.18 -23.92 54.40 20.94 105.78 20 20 25 1812.2 -21.43 48.55

90.00 9 30 24 4805.95 12.75 195.03 I?.87 64.50 10 47 10 4005.9 9.21 168.14

100.00 21 5 0 2139.70 -24.89 33.94 Z0.80 107.11 21 40 39 1538.7 -22.31 26.09

100.00 10 48 18 4354.89 13,74 178,05 17.37 83.19 12 0 52 3754.7 10.04 169.28

110.00 22 21 9 1900.49 -27.74 14.79 19,§0 110.83 22 52 49 1300.5 -24.65 6.95

110.00 11 49 39 4195.67 t9.39 180._ 15,_7 59.57 12 58 5 3565.7 12.23 153.58

DIFFERENTIAL CatRECTION9 N[O-_)URSE [N(CUT|QN ACCURACy ORBIT O(TERHINATION ACCURACY

TO( 1.0729 TRA-2.S3_ TC3 1.731J BAU .4892 _T 4054.1 _ IG13.2 $83 1993.3 ST 1790.4 SiR 848,1 88 2822.1

ROE .5771RRA -.7978 RC3 l.ODOt FAU .31£85 RRT .9519 IIF -.9778 RTF -.9674 CRT .9740 CRS .9848 CST .9990

F0(-4.7371 FRAI2.0960 FC-15.2098 98P 15222 Sr_ 4348.5 flZ3 -.1457 fl13 -.9743 LSA 3441.1 MSA 118.0 83A 31.8

BOE 1.2183 BRA 2.8525 BC3 2.0507 FSP 8229 $81 4323.8 $4;2 494.6 THA 21.21 EL1 1973.4 EL2 174.4 ALF 24.98

LAUNCH DATE OCT 12 1964 FLZGHT T|I_ 276.00

HELIOCENTRIC CONIC DISTANCE 650.721

RL 149.28 LAL .00 LOL 18.70 VL 32.773 GAL -6.45 AZL 90.10 HCA 209.07 SNA

RP 252.51 LAP .05 LOP 227.77 VP 20.919 GAp 1.81AZP 89.91TAL 325.05 TAp

RC 216.258 GL -.78 GF 10.35 ZAL 139.49 ZAP 135.69 (TS 167.88 2A( 167.84 ET(

PLANETOCENTRIC CONIC

C3 17.560 VHL 4.190 DLA 7.77 RAL 159.58 RAO 8587.7 VEL 11.787 PTH 2.08 VHp

LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TINE

gO.DO 19 36 6 2427.00 -24.09 SS.40 20.g7 105.35 20 16 33

90.00 9 35 4 4584.64 12.12 193.78 17.70 84.21 10 51 29

100.00 21 1 11 2182.58 -25.18 34.88 20.63 108.69 21 37 3

IOO.DO 10 52 40 4334.29 13.12 174.87 17.19 62.90 12 4 54

110.00 22 17 58 1912.29 -28.02 15.56 19.56 110.43 22 49 50

110.00 11 52 22 4147.35 15.76 159.18 IS.69 59.27 13 I 30

DIFFERENTIAL CCRRECTZONS

TDE 1.0329 TRA-2.4422 TC3 1.6678 BAU .4758

ROE .5775 RRA -.7856 RC3 1.1222 FAU .32483

FOE-4.8341FRA12.5281 FC-18.0142 BSP 14877

80E 1.1834 BRA 2.5684 BC3 2.0268 FSP 6511

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 232.14 LAP .02

RC 218.287 GL -.26

PLANETOCENTRIC CONIC

C3 17.332 VHL 4.163

LNCH AZMTH LNCH TIME

90.00 19 32 9

90.00 9 39 33

100.00 20 57 31

IOO.OO 10 56 $3

110.00 22 14 56

110.O0 11 55 57

DIFFERENTIAL COIRECTIONS

TOE .9920 TRA-2.3482 TC3 1.8322 BAU .4622

ROE .5788 RflA -.7849 RC3 1.1468 FAU .33708

FOE-4.9334 FRA12.9731 FC-18.8386 BSP 14510

8DE 1.1484 BRA 2.4759 BC3 1.9948 FSP 6803

HID-COQRSE EXECUTION ACCURACY

SGT 3918.3 8;R 1638.1SG3 1975.3

RflT .9502 RRF -.9768 RTF -.9668

SG8 4249.9 R23 -.1437 R13 -.9740

881 4220.4 _2 473.8 THA 21.96

FLIGHT TIN( 278.00

01STANCE 654.503

ARRIVAL DATE JUL 15 1965

EARTH TO MARS

188.52 ECC .23536 INC .0999 vl 29.8A9

174.11 RCA 144.15 APO 232.89 V2 23.650

107.69 ZAC 98.77 ETC 255.90 CLP 136.67

3.934 DpA 8.82 RAp 188.96 ECC 1.2890

PO C$T TIN [NJ 2 LAT INJ 2 LONG

1827.0 -21.75 47.51

3984.6 8.55 186.92

1552.6 -22.64 26.99

3734.3 9.38 168.07

1312.3 -24.98 7.71

3547.3 11.56 152.58

ORBIT OETERNINATION ACCURACY

ST 1737.4 SR 854.5 88 2859.1

CRT .9735 CRS .962§ CST .9986

LSA 3445.5 MSA 225.6 SSA 31.5

EL1 1928.1 EL2 176.0 ALF 25.81

ARRIVAL OATE JUL 17 1965

EARTH TO MARS

188.29 ECC .23417 INC .0313 vl 29.848

175.22 RCA 144.20 APO 232.38 V2 28.689

113.91 ZAC 98.61 (TC 255.92 CLP 135.38

LOL 18.70 VL 32.760 GAL -6.40 AZL 90.03 HCA 210.07 SMA

LOP 228.77 VP 20.942 9AP 1.46 AZP 89.97 TAL 325.15 TAP

GP 10.25 ZAL 139.36 ZAp 134.46 ETS 168.45 ZAE 167.41 ETE

DLA 8.31RAL 159.62 flAO 6567.7 VEL 11,778 PTH 2.08 VHp 3.856 DPA 8.86 RAp 188.66 ECC 1.2852

L-I TIM( INJ LAT INJ LOnG INJ R__ASC INJ AZMTH INJ TIME 1=0 CST TIN INJ 2 LAT INJ 2 LONG

2441.25 -24.35 56.37 21.01 104.93 20 12 50 1841.2 -22.06 48.44

4564.31 11.51 192.90 17.56 63.95 10 55 39 3964.3 7.92 185.76

2165.92 -25.42 35.79 20.68 106.26 21 33 37 1565.9 -22.95 27.86

4314.87 12.51 173.74 17.04 62.63 12 8 47 3714,9 8.75 166.98

1923.65 -28.29 16.34 19.63 110.04 22 47 0 1323.6 -25.30 8.44

4129.91 15.18 15&._9 15.53 56.98 13 4 47 3529.9 10.93 151.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3791.8 SGR 1654.6 SG3 2059.5 ST 1680,9 SR 661.5 SS 2896.5

RRT .9484 RRF -.97§9 RTF -.9653 CRT .9731CRS .9602 CST .gg84

SC_ 4137.1R_3 -.1424 913 -.9736 LSA 3449.8 NSA 235.4 SSA 31.2

SG1 4108.7 SG2 484.0 THA 22.82 ELI 1880.5 EL2 177.3 ALF 26.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT IZ 1964

HELIC_ENTRIC CONIC

RL 149.28 LAL .00

RP 231.76 LAP -.02

RC 220.298 GL .24

PLAMETOCENTR|C CONIC

C3 17.120 VML 4.136

LNCH AZMTH LNCH TIME

90.00 19 26 23

90.00 9 43 33

100.00 20 54 1

100.00 11 O 56

110.00 22 12 3

110.00 11 59 23

FLI%HT TIM( Z80.OO ARRIVAL DATE JUL 19 1965

DISTANCE 658.296 EARTH TO MARS

LOt. 18.70 VL 32.748 GAb -6.36 AZL 89.97 HCA 211.08 SMA 188.08 ECC .23304 ]NC .0305 vl 29.848

LOP 229.78 VP 20.967 GAP 1.1i AZP 90.03 TAL 325.25 TAP 176.33 RCA 144.25 APO 231.91 V2 23.726

GP 10.16 ZAL |39.23 ZAP 133.18 ETS 168.99 ZA( 166.81 ETE 119.81 ZAC 98.45 ETC 255.94 CLP 134.04

OLA 6.82 RAL 159.69 RAD 6567.7 VEL 11.769 PTH 2.08 VMP 3.781 OPA 8.91 RAP 168.32 ECC 1.2818

L-I TIME |NJ LAT INJ L(_iG INJ RT ASC INJ AZ14TH 1NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2454.97 -24.56 57.30 21.06 104.§1 20 9 18 1855.0 -22.35 49.35

4544.92 10.93 191.47 17.43 63,72 ID 59 38 3944.9 7.31 184.66

2178.77 -25.66 36.67 20.73 105.88 21 30 20 1578.8 -23.24 28.71

4296.$5 11.93 172.68 16.91 62.39 12 12 32 3696.4 8.14 165.94

1934.58 -26.54 17.09 19.70 109.66 22 44 18 1334.6 -25.60 9.15

4113.31 14.56 157.26 15.39 58.73 13 7 36 3513.3 10.32 150.73

DIFFERENTIAL CCRRECTIONS

TOE .9301 TRA-Z.2303 TC3 1.5663 BAU .4477

ROE .§800 RRA -.7854 RC3 1.1718 FAU .34954

FDE-3.0334 FRA|3.4286 FC-17.6735 BSP |4116

606 1.1132 BRA 2.3834 BC3 1.9361FSP 7106

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3654.4 $GR 1672.4 8G3 2145.3 ST 1620.9 SR 866.9 SS 2933.6

RRT .9494 RRF -.9751 RTF -.9639 CRT .9729 CRS .9380 CST .9980

4018.9 RZ3 -.1416 R13 -,9731 LSA 3433.6 NSA 243.3 SSA 30.9

SG$ 3988.3 $62 494.7 THA 23.81 EL1 1830.5 ELI 178.0 ALF 27.83

LAUNCH DATE OCT IZ 1964 FLIGHT TIM( 282.00 ARRIVAL DATE JuL 21 1965

HELIOCENTRIC CCNIC

RL 149.28 LAL .00

RP 231.38 LAP -.05

RC 222.292 St. .72

PLANETOCENTRIC CONIC

C3 16.925 VHL 4.114

LNCM AZMTH LNCH TIM(

90.00 19 24 46

90.00 9 48 3

100.00 20 30 40

100.00 11 4 30

110.00 22 9 18

110.00 12 2 42

DIFFEREMTIAL CCItnECTION6

TOE .9089 TRA-2.14T3

ROE .3924 RRA -.7666

FOE-5.1416 FRAI3.6991

BOE 1.0793 BflA 2.2888

DISTANCE 692.099 EARTH TO MARS

LOL 18,70 VL 32.736 GAL -6,32 AZL 89.95 HCA 252.09 SMA 187,87 ECC ,23198 INC ,08p3 v1 29.848

LOP 230.79 VP 20.994 GAp .78 AZP 90.08 TAL 325.34 TAp 177.42 RCA 144.29 APO 231.46 V2 23.768

GP 10.08 ZAL 139.tl ZAP $31.85 ET8 169.32 ZAE 166.03 ETE 123.31 ZAC 98.29 ETC 255.97 CLP 132.66

DLA 9.31 flAL $59.76 RAD 6367.7 VEL $$.760 PTH 2.08 VHP 3.708 DPA 8.99 RAp 187.93 ECC 1.2785

L-I T|NE INJ LAT |NJ LONG INJ RT A$C INJ AZMTH |NJ TIN( PO CST TIM INJ 2 LAT IHJ 2 LONG

2468.21 -24.81 58.21 21.11 104.11 20 5 54 1868.2 -22.62 30.22

4326.40 10.37 190.40 17.55 63.50 II 3 30 3926.4 6.73 183.61

2591.15 _25.89 37.52 20.80 105.49 25 27 11 1591.2 -23.31 29.32

4278.70 11.57 175.86 $6.81 82.17 12 16 9 3678.7 7.36 164.93

1945.$$ -28.78 17.82 $9.78 109.29 22 41 43 1345.1 -25.88 9.84

4097.30 14.00 $56.38 |5.27 56.49 13 11 O 3497.5 9.73 149.88

H]D-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 1.4909 BAU .4328 S4;T 350_.9 SGR 1691.8 SG3 2233.3 8T 1358.9 SR 877.3 9s 2972.3

RCS 1.1979 FAU .36243 RRT ._442 mlF -.9743 RTF -.9820 CRT .9729 CRS .9339 C�T .9976

FC-19.5384 6SP 13670 _ 3991.8 R23 -.$413 R$3 -.9724 LSA 3439.7 MSA 233.1 99A 30.6

BC3 1.9125 FSP 7406 SGI 3859.5 SG2 306.0 THA 24.95 EL1 1779.9 EL2 177.7 ALF 29.02

LAUNCH DATE OCT 12 t964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 231.01 LAP -.06

RC 224.266 GL 1.16

PLAHETOCENTR IC CONIC

C3 16.746 VHL 4.092

LNCH AZMTH LNCH TIME

90,00 19 21 19

90.00 9 52 3

lO0.O0 20 47 29

100.00 11 8 37

110.00 22 6 41

110.00 12 5 34

FLIGHT TIME 284.00 ARRIVAL DATE JUL 23 1965

DISTANCE 665.912 EARTH TO MARS

LOL 18.70 VL 32.725 GAL -6.29 AZL 89.83 HCA 213.10 SMA 167.68 ECC .23097 INC .1472 vl 29.648

LOP 231.81 VP 21.021 GAP .44 AZP 90.12 TAL 325.42 TAp 178.52 RCA 144.33 APO 231.03 V2 23.607

GP 10.01 ZAL 136.99 ZAp 130.48 ETS 170,03 ZAE 165.15 ETE 130.34 ZAC 98.13 ETC 255.99 CLp 131.24

DLA 9.78 RAL 159.83 RAD 6367.7 VEL 11.733 PTH 2.07 VHP 3.639 DpA 9.09 RAP 187.36 ECC 1.2756

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2480.99_ -23.01 59.09 21.18 103.72 I_) J 40 1881.0 -22.8e 51.07

4308.74 g.63 189.38 17.25 63.31 11 T 14 3908.7 6.17 182.61

2203.1! -26.11 38.34 20.87 105.10 21 24 12 1603.1 -23.78 30.31

4261.66 10.83 170.70 16.72 61.97 12 19 39 3661.9 7.00 164.01

!935.27 -29.01 18.52 19.87 106.93 22 39 16 1355.3 -26.13 10.30

4082.43 13.46 155.34 $5.16 56.26 13 13 57 3482.3 9.17 149.07

DIFFERENTIAL CORRECTIONS

TDE .9660 TRA-2.0404 TC3 1.4017 BAU .4166

ROE .3849 RRA -.7869 RC3 1.2236 FAu .37341

FDE-5.2482 FRA14.3622 FC-19.4076 9SP 13257

BDE 1.0430 6RA 2.1876 903 1.8608 FSP 7722

LAUNCH DATE OCT 12 1964

HELIOCENTRIC C_IC

RL 149.28 LAL .00

RP 230.62 LAP -.11

RC 226.222 GL 1.62

PLANETOCENTflIC CONIC

C3 16.582 VHL 4.072

LNCM AZMTH LNCH TIME

90.00 19 18 1

90.00 9 55 59

100.00 20 44 26

100.00 11 12 16

110.00 22 4 11

110.00 12 9 0

DIFFERENTIAL COIRECTION8

TDE .8223 TRA-t.�Z69

ROE .5879 RRA -.7920

FOE-3.3592 FRAI4.6424

BDE 1.0110 BRA 2.0852

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3345.2 8GR 1711.8 963 2322.6 ST 1492.3 SR 885.8 SS 3010.6

RRT .9455 RflF -.9733 RTF -.9393 CRT .9730 CRS .9538 CST .9970

3737.7 R23 -.1416 R13 -.9713 LSA 3464.8 MSA 265.1SSA 30.3

$61 3725.8 SG2 518.5 THA 26.27 EL1 1726.6 EL2 176.7 ALF 30.36

FLIGHT TIME 266.00 ARRIVAL DATE JUL 25 1965

DISTANCE 689.?86 EARTH TO MARS

LOL 18.70 VL 32.713 GAL -8.23 AZL 89.80 HCA Z14_J_ SMA 187.50 ECC .23003 INC .2025 vl 29.848

LOP 232.82 WD 25.030 GAp .lt AZP 90.17 TAt. 3£1k.49 TAp $79.65 RCA 144._7 APO 230.63 V2 23.847

GP 9.94 ZAL 168.86 ZAp ILq).07 ET8 170.53 ZAE $94.12 ETE 134.89 ZAC 97.96 ETC 236.02 CLP 129.78

TC6 1.3019 9Au .400t

RC3 1.2301 FAu .38862

FC-20.2181 B8P 12719

BC8 1.8047 FSAP 604t

DLA 10,22 RAL 159.95 RAO 6397.7 VI[L 11.746 PTH 2.07 VHP 3.572 DPA 9.21 RAP 187.13 ECC 1.2729

L-I TIME INJ LAT INJ LOIS |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2493.34 -25.21 59.94 2t.28 $03.34 19 39 35 1893.3 -23.13 51.89

4491.88 9.32 188.45 $7,t9 63.14 11 10 51 3891.9 5.64 181.66

2254.65 -26.3t 39.14 20.93 104.73 21 21 21 1614.6 -24.03 31.08

4245.79 $0.32 199.79 16.86 61.79 12 23 2 3645.8 6.47 163.12

1963.08 -29.22 19.20 $9.97 $08.56 22 36 36 1365.1 -26.41 11.13

4068.13 $2.93 $54.75 15.10 58.09 13 1S 46 3468.1 8.G4 148.31

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,,, 61,6., ,,32,..2 8, ,22.9sR ,94.7$830,.,RRT .9898 RTF -.9564 CRT .9734 CR8 .9318 CST .9964

SG8 8915.4 Rt3 -.1428 R13 -.9703 LSA 3470.2 MSA 275.1 SSA 30.0

SGI 3376.$ _ 535.6 THA 27.80 EL1 1671.7 EL2 174.5 ALF 31.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19S4)

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .DO

RP 230.24 LAP -.15

RC 228.159 GL 2.05

PLANETOCENTRIC CONIC

C3 16.433 VHL 4.054

LNCH AZMTH LNCH TIME

90.00 19 14 53

90.00 9 59 46

100.00 20 41 32

100.00 11 15 48

110.00 22 1 50

110.00 12 12 0

18.70 VL

FLIGHT TIME 288.00 ARRIVAL DATE JUL 27 1965

DISTANCE 673.568 EARTH TO MARS

LOL 32.705 GAL -6.22 AZL 89.74 HCA 215.14 SMA 187.32 ECC .22914 INC .2544 V1 29.848

LOP 233.84 VP 21.080 GAP -.21AZP 90.21TAL 325.55 TAp 180.69 RCA 144.40 APO 230.25 vZ 23.887

GP 9.87 ZAL 138.78 ZAP 127.61ETS 171.01 ZAE 162.95 ETE 138.97 ZAC 97.80 ETC 256.06 CLP 128.28

OLA 10.65 RAL 159.99 RAD 6567.7 VEL 11.740 PTH 2.07 VHP 3.508 DpA 9.36 RAp 186.67 ECC 1.2704

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2505.27 -25.40 60.76 21.34 102.96 19 56 38 1905.3 -25.36 52.69

4475.80 8.82 187.49 17.15 62.98 11 14 22 3875.8 5.13 180.76

2225.80 -26.50 39.91 21.05 104.36 21 18 38 1625.8 -24.26 31.82

4230.50 9.82' 168.92 16.61 61.63 12 26 19 3630.5 5.96 162.27

1974.56 -29.43 19.86 20.08 108.23 22 34 44 1374.6 -26.65 11.78

4054.52 12.46 154.00 15.05 57.91 13 19 35 3434.5 8.13 147.58

DIFFERENTIAL CCRRECTION$

TOE .7785 TRA-1.8118 TC3 1.1903 BAu .3834

ROE .5913 RRA -.7955 RC3 1.2765 FAU .40202

FOE-5.4681FRAIS.3240 FC-21.1795 BSP 12184

BOE .9776 BRA 1.9788 BC3 1.7454 FSP 8359

LAUNCH OATE OCT 12 1964

HELIOCENTRIC C_IMIC

RL 149.28 LAL .00

RP 229.86 LAp -.18

RC 230.076 GL 2.46

PLANETOCENTRIC CONIC

C3 16.298 VHL 4.037

LNCH AZMTH LNCH TIME

90.00 19 11 54

90.00 10 3 27

100.00 20 38 47

100.00 11 19 14

110.00 21 39 36

110.00 12 14 55

MID-COURSE EXECUTION ACCURACY

3GT 2988.6 SGR 1734.5 SG3 2504.5

RRT .9344 RRF -.9722 RTF -.9523

3GB 3465.3 R23 -.1443 R13 -.9693

SG1 3422.2 362 546.0 THA 29.57

FLIGHT TIM( 290.00

OI$TANCE 677.410

LOt. 18.70 VL 32.693 GAL -6.19 AZL 89.70 HCA 216.16 SMA 187.16 ECC .22831

LOP 234.87 VP 21.111 GAp -.52 AZP 90.25 TAL 325.61 TAp 181.77 RCA 144.43

GP 9.81 ZAL 138.69 ZAP 126.11 ETS 171.48 ZAE 161.68 ETE 142.62 ZAC 97.63

OLA 11.05 RAL 160.08 RAG 6567.7 VEL 11.754 PTH 2.07 VHp 3.447 DpA 9.52

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

2516.81 -25.57 61.56 21.44 102.60 19 53 SO 1916.8

4460.48 8.34 186.62 17.15 62.84 11 17 47 3860.5

2236.58 -26.68 40.66 21.15 104.01 21 16 4 1636.6

4215.94 9.35 168.10 16.59 61.48 12 29 30 3615.9

1983.71 -29.62 20.51 20.20 107.90 22 32 39 1383.7

4041.58 11.99 153.29 15.02 57.75 13 22 17 3441.6

DIFFERENTIAL CORRECTIONS

TOE .7329 TRA-1.6905 TC3 1.0639 BAU .3663

ROE .5947 flRA -.7998 RC3 1.3020 FAU .41526

FOE-5.5763 FRA15.8158 FC-22.0585 BSP 11644

BOE .9458 BRA 1.8702 BC3 1.6814 FSP 8693

ORBIT DETERMINATION ACCURACY

ST 1350.1 SR 905.9 SS 3086.8

CRT .9741CR8 .9498 CST .9955

LSA 3476.5 MSA 285.0 8SA 29.7

ELI 1615.7 EL2 170.9 ALF 33.54

ARRIVAL DATE JUL 29 1965

EARTH TO MARS

INC .3047 vl 29.848

APO 229.89 v2 23.927

ETC 256.09 CLP 126.74

RAp 186.17 ECC 1.2682

INJ 2 LAT INJ 2 LONG

-23.58 53.46

4.64 179.90

-24.49 32.55

5.47 161.46

-26.89 12.59

7.65 146.89

ORBIT DETERMINATION ACCURACY

ST 1273.0 SR 913.1 SS 3123.8

CRT .9749 CR8 .9479 CST .9945

LSA 3482.0 MSA 295.0 $SA 29.4

EL1 1557.8 EL2 166.1 ALF 35.43

MIO-COUR_ME EXECUTION ACCURACY

SGT 2792,1 SGR 1776.3 3G3 2596.2

RRT .9292 RRF -.9715 RTF -.9469

3309.Z R23 -.1467 R13 -.9678

SGI 326_.1 SG2 562.1 THA 31.64

LAUNCH OATE OCT 12 1964 FLIGHT TIME 292.00 ARRIVAL DATE JUL 51 1965

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 229.47 LAP -.21

RC 231.973 GL 2.65

PLANETOCENTRIC CONIC

C3 16.176 VHL 4.022

LNCH AZMTH LNCH TIME

90.00 19 9 3

90.00 10 7 0

100.00 20 36 10

100.00 11 22 34

110.00 21 57 29

110.00 12 17 45

DISTANCE 681.262 EARTH TO MARS

LOt. 18.70 VL 32.686 GAL -6.17 AZL 89.65 HCA 217.19 SMA 187.01 ECC .22754 INC .3521 vl 29.848

LOP 235.89 VP 21.143 GAP -.64 kip 90.26 TAL 325.65 TAp 182.84 RCA 144.46 ApO 22953 v2 23,968

GP 9.76 ZAL 138.61 ZAP 124.57 ET6 171.94 ZAE 160.31ETE 145.87 ZAC 97.45 ETC 256.13 CLP 125.15

DLA 11.44 RAL 160.17 RAO 6567.6 VEL 11.729 PTH 2.07 VHp 3.589 Dpk 9.70 RAp 185.64 ECC 1.2662

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2527.98 -25.73 62.34 21.56 102.24 19 51 11 1928.0 -23.79 54.21

4445.90 7.89 185.79 17.15 62.72 II 21 6 3845.9 4.17 179.08

2247.01 -26.85 41.39 21.27 103.66 21 13 37 1647.0 -24.70 33.25

4202.09 8.90 167.32 16.59 61.35 12 32 36 3602.1 5.01 160.69

1992.57 -29.80 21.13 20.33 107.57 22 30 42 1392.6 -27.11 12.98

4029.30 11.54 152.62 15.00 57.60 13 24 54 3429.3 7.19 146.24

DIFFERENTIAL CORRECTION3

TOE .6870 TRA-I.$633 TC3 .9275 BAU .3503

ROE .5986 RRA -.8043 RC3 1.3278 FAU .42877

FOE-5.6886 FRA16.3044 FC-22.9481 BSP 11058

B0( .9112 BRA 1.7580 8C3 1.6197 FSP 9019

LAUNCH OATE OCT 12 1964

HELIOCENTRIC. CC)NIC

RL 149.28 LAL .00

RP 229.09 LAp -.25

RC 233.848 GL 3.22

PLAN[TOCENTRIC CONIC

C3 16.067 VHL 4.008

LNCH AZMTH LNCH TIN£

90.00 19 6 22

90.00 10 10 28

100.00 20 33 42

100.00 11 25 48

110.00 21 55 30

110.00 12 20 30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2584.0 SGR 1798.3 363 2688.1 ST 1192.9 SR 922.6 83 3161.1

RRT .9226 RRF -.9709 RTF -.9397 CRT .9762 CRS .9460 CST .9932

3148.3 R23 -.1494 R13 -.9661 LSA 3489.0 MSA 304.9 SSA 29.1

361 3094.5 SG2 579.3 THA 34.06 EL1 1499.6 EL2 159.2 ALF 37.55

FLIGHT TIN( 294.00 ARRIVAL DATE AUG 2 1965

OISTANCE 685.123 EARTH TO MARS

LOL 18.70 VL 32.678 GAL -6.15 AZL. 69.60 HCA;216.22 SMA 186.86 ECC .22682 1NC .3969 vl 29.648

LOP 236.93 VP 21.176 GAP -1_ 13 AZ1P 80.31 TAL 325.69 TAP 183.91 RCA 144.48 APO 229.24 V2 24.009

GP 9.70 Zk3. 138.53 ZAP 1L_.98 ET$ 172.39 ZAE 158.84 ETE 148.77 ZAC 97.27 ETC 256.17 CLP 123.52

DLA 11.81 RAL 160.26 RAO 6567.6 VEL 11.724 PTH 2.07 VHP 3.334 DpA 9.90

L-| TIM( |NJ LAT INJ LONG INJ RT kSC |NJ AZI4TH INJ TIME PO CST TIM

2538.77 -25.89 63.09 21.88 101,89 19 48 41 1938.8

4432.03 7.46 165.00 17.15 82.80 11 24 20 3832.0

2257.09 -27.01 42.10 21.40 103.32 21 11 19 1657.1

4188.94 8047 166.58 16.60 61.23 12 35 37 3588.9

2001.13 -28.98 21.74 20.48 107.25 22 28 52 1401.1

4017.67 11.12 151.99 15.01 57.47 13 27 27 3417.7

OIFFERENTIAL CCRRECTION6

TOE .6405 TRA-I.4308 TC3 .7785 BAU .3334

ROE .6029 RRA -.8087 RC3 1.3533 FAU .44237

FOE-5.8056 FRA16.7873 FC-23.8362 BSAP 10435

90E .8797 BRA 1.6430 BC3 1.5613 FSP 9333

RAp 185.07 ECC 1.2644

INJ 2 LAT INJ 2 LONG

-23.99 54.94

3.73 178.50

-24.91 33.93

4.57 159.97

-27.33 13.55

6.75 145.82

ORBIT DETERMINATION ACCURACY

ST 1108.6 3R 932.4 39 3198.7

CRT .9779 DR8 .9443 CST .9916

LSA 3497.5 MSA 514.5 SSA 28.8

EL1"1441.5 EL2 150.2 ALF 39.93

MID-COURSE £XECUTION ACCURACY

SGT 2384.3 S6R 18Lq).6 SG3 2778.6

RRT .9137 RIW -.9704 RTF -.9298

S¢,8 2984.0 R25 -.1523 RI3 -.9642

861 2923.4 S62 508.5 TMA 36.93

227



JPL TM _100 [ANTH--MANI TRASECTORIEI (VOL. I, 1964)

LAUNCH DATE QCY tl 8964

km[LIO¢ENTN|¢ C_N|¢

RL 14D.IS LAL .00

IP IRS.TO LAP -.1|

Re lSS.TO$ GL S.S9

PLANETOCENTR| C CONIC

¢$ t_.DTl VHL 5.995

LNCH AZNTH iNCH TIN|
90°00 19 5 50

90.00 80 15 49

tO0.O0 80 58 15

t00.00 tt 18 5T

810.00 It $5

llO.00 tl 13 SO

FLIGHT YI_ |ll.O0 ARRIVAL DATE AUG 4 15S5

iS.TO VL
DI|T_¢E ill.IS3 EARTH TO MARS

LOL _I.STD GAb -I. 85 A_q. 3|.iS HCA |1t.|1 _A 1M.?| ECC .2|6|5 |NC .4ADS ¥1 ZD.tA|

LOP liT.iS _p 1|.810 GAP -t.45 AZP 90.54 TAL $8S.T1 TAp 134,9T RCA 144.50 APO 8Z8,95 V8 84.049

GP 9,15 zAL 138,4T RAP 181,35 ITS |TI,13 ZNE 15T,19 ETE 158,3T ZAC 9T.09 ETC 856.88 CLP 181.85

OLA 11.11 RAL IDO.ST RAO SStT.$ _L tt,TlO PTH I.OI VHp $,881 DPA 10.18

L-| T|NE |NJ _AT |NJ L_NG |NJ RT ASC |NJ AZNTH |NJ T|NE PO CST TIN
154R.81 -1s,05 IS.93 |l.II 101.51 |9 45 59 IS4D.!

4415,91 T.04 184,13 iT.t9 98,50 i| IT 15 3519,D

8_6,84 -iT.15 41.7t It,S4 101.11 t| 9 10 ISSS.O

41T1,41 9,01 165,44 16,54 5|,!! 18 55 55 55?6,5

IOOlo41 -50.14 81.32 I0.15 108.94 28 2T 5 1409.4

4001,89 iS,T| iSi,SR IS,04 ST,54 15 89 ST 3400,7

RAp 184.48 ECC I,Elil

|NJ 8 bAT INJ E LONG

-84,18 55.65
3.30 ITT.5S

-85.I0 54.5R

4.15 159.E8

-27.53 14.11

S.53 145.04

DIFFERENTIAL ¢¢U_cTIONS NID-COUnE EXECUTION ACCURACY

TOE ,5954 TNA-$,II94 TC3 ,1221 IAU ,523| 8ST 1153,1 MM llAI,T 893 21TO,t

ROE ,SOSQ RIA -,8SL_ RC5 2,5794 FAU ,45152 RRT ,1010 _F -*_Dl R_ r -,9154
FOE-S.RSL_ FIIAiT.S5_ FC-14.TSlO RIP 9TS9 IGI 19|8,2 R_ -.iS45 RS3 -.9915

.8510 iRA 1.5241 9¢5 1.Si34 FINe _5 RGt I_r$o.R _ 9iY.O TNA 40.$7

LAUNCH DATE QCT 18 1194 FLItHT TIME L_I.O0

HELIOCENTRIC CCN|¢ OiST/dICEIOS,9?t

RL tiJ,tl L_ ,OOLGL IS,T0 VL _to448 r_L -9,31AL St,|rHeA 2|0,SO UA
RP 1_8,S| LAP 0,51LQP ISI,O0 IP 81,fAt GAP -t,TS AZP 90,37 TAL 51S,T5 TAP

RC RST.gST GL 5.95 rdP 1.10 _ t44.4| ZAP l_.6T ST5 IT5.19 ZAE 155.1S ETE
Pt.ANETOCElI111 ! C CQNIC

C5 IS.liT K 5.1_1 0LA 12.49 RAL tlO.41 mAD 911T,9 WJ. 11.T19 PTH 1.09 VHP 5.154 DPA 10.3S

LN¢X AINTH LNCH TIME L-I TIN( INJ LAT iiJ _ INJ RT AIC INJ AZNTH |NJ TIN( PO CIT TIN

IO.OO tl t tl ISSI.10 -1loST 14.1i 11.97 t0|015 19 44 I 1959.5

H,O0 SO iT S 44_,N l,ll ill.14 IT,13 18,41 li 50 31 3101,4
100.O0 80 19 _8 1179.81 -17,10 41.4S It.T0 t01.9T It T 8 1979.5

100,O0 It 5i O 4ll4,1_ ?,IY 111.1_ 11.?0 ll.0l 12 41 l$ 5314;?

|10.00 It 3l II IOlT.4t -IO,lO 8801 80.1t t01,t4 18 89 55 141T.4

liD.DO 12 IS 44 IMIA.Ilr 10,1l ISO,II ll,O_ iT.IS 1_ 51 I3 5599.5

OIF_EI_NT|AL CGRIECTION8 N|O-CGUmKL_A_CUT_N ACCURACY

19( .1438 qL4-1.1449 T¢5 .44401AU .Itll lit 5114,l M8 tlll.I I_ 1944.9

NO[ .lilt IIA -.IITT NC5 1.40ll _AU .411LI _IT ,Nil I -,Jill Rll r -,llil
PO_-I.Oly5 IrmA|Y, Yl4JY. FC IS IIII lip It_l i ltlT.I NSI -.tilt R15 -.H05

IN lilt iRA t.4011 KI 3,470_ _I I_IT jii _!,4 i 141.4 _IA 44.49

GRBIT OETERNINATIONsACCURACY
ST IO85,! M 948,? S8 385T.4

CRT .9804 CRS ,9489 CST .909R
LSA 550_,1 MSA 384,3 SSA 88.$

E_l 8395,9 2L8 13T,4 ALF 48.55

ARRIVAL DATE AUG 4 1965

EARTH TO MARS

181,59 ECC .8_554 INC ,4918 VI 89.840

|_,OI RCA 144,51 APO 888.68 ¥8 84,090
153.59 ZAC i6.89 ETC 855.8T CLP 1E0.14

RAP ID3,84 ECC 1.8615
|NJ 8 LAT INJ R LONG

-24,35 56.55

8.90 IT_.ST

-£S_88 35,85
5.75 1_8.63

-Lr_.T3 14.65

S.94 144.45

Q_I|T D[T[RN|NAT|C_ ACCURACY

ST 955.| IR 951.T IS 5IYO.8

C_T .Rill CRI ollil CIT .1913
LIA $Sll.O MIA 5|5.1 SIA 8l.t

ELI |51T.l EL2 !15.5 ALF 45.57

LAUNCN DATE OCY IE 1964 FLIGHT TIM( SOD,DO ARRIVAL DATE AUG 8 1965

NELIOCENTRIC C.QNIC

RL 149.88 LAL .DO

iP _?.58 LAP -.35

RC _59.$50 GL 4.ST

PLANETOCENTRIC CONIC

C3 15.SIS VHL 5.RT?

LNCH AZMTH LNCH TIM(

90.DO 18 59 It

90.00 10 EO 15

100.00 ED ET tO
100.00 tt 34 59

810.00 Et 50 80
110.00 18 89 18

DISTANCE $96.T59 EARTH TO MARS

L_. 10.70 YL $8,SS5 GAL "S,tO &ZL 89,41 HCA 881.54 SNA 13t.47 ECC ,SZ49T |NC .5884 vI 89.848

LOP 840.D4 VP 8|.880 SAP ._Ga k_ DO: 39 TA_ 38_:7d TAp SIT: O? RCA 144.5_ A_) _l.d3 y_ 24.13_

GP 9.55 ZkL 138.38 RAP 117.96 |Ti 173,69 ZAE 153,95 ET8 155.78 ZkC 96.69 ETC 856.55 CLP 118.39

DLA 18.81RAL 190,59 RAD 95_7,1 VEL II,Tl3 PTfl 8.01 VHp $,198 DPA SO.st RAp 185.18 EC¢ |.8603
L-I TIRE INJ LAT INJ LONG |NJ RT ASC |NJ A_qATH INJ TIN( PO CST Tiff INJ 8 LAT INJ t LONG

8519.05 -85,19 IS.2t 18.13 100.91 19 48 1 19_9.1 -84.58 5T.00

4594.59 6.89 181.99 1T.35 61.55 11 35 50 $794.6 E.58 tTS.Zt
8885,_6 -IT,44 44,09 IS,iT 101,51 81 5 15 1685.4 -85.45 35.85

4155,51 T,50 114,90 |9,TT SO,iS 11 44 18 3553.5 3.3T 156,08

EOtS,tS -50,45 I5,45 20.99 106,54 88 84 S 1485,1 -8T.91 15.1T

399S.49 9.9T SSO,St 19,15 37,15 t5 34 45 3586.S 5,57 145,98

DIFFERENTIAL CCRRECT|QNS

TOE .4958 TRA -,99_1 TC3 ,8597 BAU ,50_1

ROE .SIS6 RRA -.8818 RC3 1.4844 FAU .49851

FDE-6.155E FRAIl.1948 FC-8S.4010 lip 9524
9DE .Tit5 iRA 1.8913 9C3 1,44TT FSP |01S0

LAUNCH DATE OCT It IRA

HELIQCENTRIC C04IC

RL 149.£8 LAL .00
RP 8/_T.SS LAP -.59

RC E4t.14R GL 4.59

PLANETOCENTRIC CONIC

C3 15.T5S VH_ 5.1HID

LNCH AZIATH LNCH TIME

60.00 iS ST T
SO.DO 10 85 I1

tOO.DO 80 IS tT

100.00 11 5T St

riO.D0 81 48 St

t10.00 12 50 4T

RIO-¢OURW[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT tt4l.T g 19113.S 85 3045.1 ST 839.6 M 961.t 6S 5505.5

_RT ,354_ R_F *,NIT RTF -.8941 CRT .9061CR3 .6396 CST .68Z0

_lS03°I Rt_ -,|339 R|3 -,9599 LSA 3585,6 MSA 343.8 S$4 87.7

I_t I4t|.4 I_E $47.9 THA 49.44 ELl 18TI.9 EL8 105.5 ALF 48.61

fl.li_T TINt 302.00 ARRIVAL DATE AUG 10 |965

DIMkNC:| TOO,IS4 EARTH TO MARS

LQL iS,TO VL I|,llt l/_ -i,OI i=. N,K_ N, Si IRA ilt,Sl [CO .824_! [NC ,5110 Vl ES.s4e
LOP t41,OI _p It,SiT GAP °|,35 AZP 10,4J TAL 5|§,'T5 TAp 144,$1RCA |44,53 APO 888,19 ¥E _4.175

r,p 9.S0 ZN. til.SS ZAiP tti.10lT9 174.11 ]ME tSl.Sl 2TE tiT.iS ZAC 99.49 ETC 855.59 CLP 114.60

OLA 15,it ilk |IS,T2 R/tO iHT,I _ iS,Tit PTH I009 VHP 5,146 DpA 1O,8T RAp 188.49

b-| TIN| |MJ tAT |NJ _ lNJ RT AIC INJ A_STH |NJ TIME PO CST TIN INJ 8 LAT
tSTI.49 -1_.45 I3,M 1_.51 100.59 19 40 9 1978.5 -84.68

4_85,4T 3,93 |44°|3 iT,45 92.19 11 36 14 5785,5 8.17
1194.13 ,tT.$l 44°7| 11.01 101.0S 21 5 51 tl94.1 -ES.SE

4145.01 i°N |94,0| tl.17 10.ll tl 41 55 5545.0 3.08

8018.44 -_O.1_ 15,1NI lt.tl 10_,0S II It 44 145I.l -83.09
_7To50 9,95 149,l| 83,14 $?,04 85 3? 4 557T,5 5,88

NZ_-CoURSi E_ECUTIcN ACCURACY
9GT 1401,0 _ ttOt,I H5 3|II,i

ll_ ,lO_l g -,ltll RTI r -,lifo

I_1 I$19.t tl5 -.8509 Rl3 -.ISTT

K| L_SS,I tG_ 9H.I THA 55,50

DIFIr[RENT|AL C_RECT|Qlll

1DE .44§0 TRA -.8403 TC5 ,OSRS |AU ._041

• D[ .SILT RRA -.liST RC5 S.4441FAU .41414

FOE-S.8131 FRAIl.1411 FC-I?.tlII i _e
ROE .7145 iRA I.ITDI RC3 |.4410 FIP t0544

ECC 1.8595

INJ E L(_i;

57,64

175,$6

55,45

15T.44
15,$8

845,46

ORBIT DETERMINATION ACCURACY
ST 745,1 In 970,1SS 33_S.t

QIT .98DR CR8 ,9311CST .iTST

LSA $53T.1MSA 3SE.S SSA !?.4

EL| ITS9.1 EL8 15.R ALF 58.SE
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAUNCH DATE OCT 12 1984

HELIOCEHTRIC COMIC

RL 149.28 LAL .DO

RP 127.14 LAP -.41

• RC 242.1|4 6L 4.91

PLANETOCENTRIC CONIC

C3 15.708 VHL 3.983

LNCH AZ14TH LMCH TIME

90.00 18 33 11

90.00 10 28 20

100.00 20 23 32

100.00 11 40 41

110.00 21 47 31

110.00 12 33 11

L_.

LOP 242.15 VP 21.355 GAP -2,62 AZP 90.43 TAt. 325.7_ TAp 189.15 RCA 144.53 Also 227.98 V2 24.214

GP 9.44 ZAL 138.33 ZAP 114.41 ET$ 174.52 zAE 150.35 (TE 159.37_ZAC 96.26 ETC 256.46 CLP 114.77

DLA 13.39 RAL 160.85 RAO 6567.8 VEL 11.709 PTH 2.08 VHp 5.106 DPA 11.14 RAP 181.74 ECC 1.2565

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2587.54 -28.53 86.52 22o51 100.29 18 38 19 1987.3 -24.84 58.26

4373.01 5.59 t81.88 17.55 62.20 11 58 13 3773.0 1.83 175.00

2302.82 -27.88 45.$1 22.26 101.76 21 I 35 1702.6 -23.78 37.03

4153.15 8.85 183.48 18.98 60.79 12 49 34 3533.2 2.68 156.89

1059.84 -30.73 84.50 21.40 105.77 22 21 31 1439.8 -28.26 16.17

3918.70 9.31 149.$S 15.34 $6.98 13 39 20 3368.7 4.90 143.04

FLIGHT TIN( 394.00 ARRIVAL DATE AU& 12 1965

DISTANCE 704.558 EARTH TO NARS

18.70 VL 32.642 6AL -6.08 AZL 88,40 HCA 223.43 $NA 186.26 ECC .22400 INC .5962 V1 29.848

DIFFERENTIAL CCRRECTIONS

TDE .3925 1RA -.6789 TC5 -.1535 BAU .3090

ROE .$25_ RRA -.8_98 RC3 1.4634 FAU .S0808

FDE-8.SSD8 FRAIS.O737 FC-ET.9363 BOP 7394

ROE .73910RA 1.0717 RC3 t.4714 FSP 10828

LAUNCH DATE OCT 12 19Q4

N(LIOCENTRIC C_NIC

RL 149.29 LAL .00

RP 225.75 LAP -.44

RC 244.$66 _l. 5.21

PLAN[TOCENTRIC CGN|C

C3 15.671VHL S.959

Lk_CH A_TH Lk_H Title

90.00 18 55 13

90.00 10 29 13

100.00 20 21 50

100.00 11 43 25

110.00 21 46 18

110.00 11 33 51

MID-COURSE Ev_rcuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1183,9 _ 1919.$ _3 3207.9 ST 643.1 SR 278.6 SS 3368.4

RRT .TtS) W -.SH_T8 RTF -.7203 CRT .9939 CRS .9365 CST .9658

S_ 2244.6 R23 -.1877 213 -.9582 LSA 3547.6 MSA 361.6 SSA 27.1

861 2S23,9 I_| 728.3 THA 62,89 ELI 1169.5 EL2 59.3 ALF 56.75

FLIGHT TIME 308.00 ARRIVAL DATE AUG 14 1965

DISTANCE 708.470 EARTH TO MARS

LOt. 18.70 VL 32.837 GAL -t.OT AZL 02.$7 _ 224.48 Si4A 186.16 ECC .22359 INC .$341 V1 29.848

LOP 845.18 VSP 21,323 SAP -2,90 AZP 90.4$TAL 325.69 TAP 190.18 RCA 144.53 APO 227.78 V2 24.256

r_P 9.32 zAL 138.33 ZAP 112.58 ET$ 174,93 ZN[ 148.46 ETE 160.93 ZAC 96.04 ETC 256.53 CLP 112.91

DLA 13.66 RAL 110.18 RAO 8387.8 V[L 11.707 PTH 2.08 VHp 3.071 DPA 11.43

L-I TINS INJ LAT |NJ _ INJ RT A:_. |_ AZRTH INJ T!NE _ _$T _!_

2596.28 -28.83 87.14 22.72 100.00 19 36 41 1998.3

4363.21 S.E8 181.11 17.68 82.14 11 41 58 3763.2

2SIO.TR -27.79 45.89 12.47 101.47 21 0 27 1710.6

4123.93 8.32 182.95 17.11 80.78 18 32 9 3523.9

R048.80 -50,28 25.08 21,83 SOS.SO 22 80 25 1446.8

3RSO.S9 R.02 148.22 $5.4? $6.89 13 41 33 3360.7

DIFFERENTIAL r-4_RECTIONS

1_E .3388 TRA -.9118 TC3 -.3770 |AU .3200

ROE .S$09 RRA -.8512 RC3 1.4798 FAU .$1833

FOE-S.4593 FflA19.48|$ FC-_I.8341 01P 6947

BIDE .7131BRA .9767 RC3 1.$271 FlIP 110@7

RAp 180.98 ECC 1.2579

_J [ LAI |NJ G Lf,,,_G

-24.98 58.86

1.51 174.46

-25.93 37.59

2.37 156.39

-28.42 16.65

4.59 142.62

ORBIT OETERM|NATION ACCURACY

ST $41.1 M 988.5 SS 3596.5

CRT .9974 CRS .9550 CST .9492

LSA 3558.7 MSA 370.5 SSA 26.7

_L1 1124.7 ELE 34.2 ALF 61.29

NIO-CQUR2[ EXECUTION ACCURACY

8GT 254.£ _ 1934.4 SG3 3282.8

fl2T .N4R If -.9182 RTF -.SSOO

2197.0 Rfl -.1120 R13 -.9603

I_1L*021.0 I_ 753.7 THA _1.82

LAUNCH DATE OCT 12 1964

HEL1OCENIRIC CONIC

RL 149.16 LAL .O0

RP Z26.36 LAP -.48

RC 246.390 GL 5.50

PLANETOCENTRIC CONIC

C3 15.647 VHL S.958

LNCH AZMTH LH_N TIM(

gO.DO 18 51 48

90.00 I0 32 5

100.00 20 20 29

100.00 11 46 4

110.00 21 45 14

110.00 12 37 49

FLIGHT TIM( 308.00 ARRIVAL DATE AUG 1Q 1965

DISTANCE 712.389 EARTH TO MARS

LOL 18.70 VL 32.651 GAL -S.OT AZL 89.33 HCA 225.54 SMA 186.07 ECC .22322 INC .6686 vl 29.848

LOP 244.24 VP 21.432 SAP -3.18 AZP 90.47 TAt. _23.$6 TAP 191.19 RCA 144.53 APO 227.$0 V2 14.297

6P 9.33 ZAL 138.34 ZAP 110.72 ET$ I75.33 ZAE 146.52 ETE 162.35 ZAC 95.80 ETC 256.60 CLP 111.01

DLA 13.81 RAL 18t.15 RAG 4H_JDT,6 V(L 11.708 PTH 2.06 VHp 3.038 DpA 11.73 RAp 180.19 (CC 1.2575

L-I TIME 1MJ LAT INJ LONG |NJ RT A$C |HJ AZNTH |NJ TIN1| PO CST TIM INJ 2 LAT |NJ 2 LONG

2804.$9 -28,73 87.74 22°94 98.71 18 35 12 2004.7 -25.11 59.44

4354.09 4.99 180.80 17.84 62.09 11 44 39 3754.1 i.22 173.95

2318.64 -27.90 48,45 22.70 101.19 20 39 8 1718.6 -26.07 30.15

4115.36 8.04 182.47 17,27 80.67 12 $4 39 3515.4 2.08 155.92

2053.51 -30.98 25.49 21.87 105.24 22 19 27 t4S3.S -28.58 17.11

3953.87 8.74 148.52 15.62 56.82 13 43 43 3353.3 4.31 142.23

DIFFERENTIAL C_RRECTIONS

TOE .2794 TRA -.3427 TC3 -.6245 BAU .3375

ROE .6332 RRA -.8364 RC3 1.4877"FAU .SEGT3

FDE-G.5175 FRA19.9181 FC-2t).1442 O_P 8708

ROE .6921 BRA .9039 BC3 1.6135 FSP 11458

NIO-COUR82 EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT 818.1 IN;It 1245.3 SG3 3550.9 ST 433.0 SIN 991.3 SS 3413.5

RRT .e888 RRF -.IHSSt RTF -.2404 CRT .9972 CRS .9326 CST .9195

2110.4 223 -.0720 RI3 -,9637 LSA 3560.6 MSA 379.1SSA 26.8

861 IH0.1 _ 7_.1 THA 82.32 ELI 1081.4 EL2 29.5 ALF 66.44

LAUNCH DATE OCT 12 19_4 FLiSI4T T_JSJ|O.O0 AHIVAL DATE AUG 16 1965

HELIOCEMTRIC CCI¢IC OISTAImCI[|_I_S2

Rk 14R.28 LAL .00 _ 18.?0 VL 32.828 GAL -8.07 A 1_ I_mOHCA

RP 225.97 LAP -.51 LOP 843.30 VlP 11.472 GAP -3.45 AZP 90,48 TAL

RC 249,110 r,I. 3.77 6p 9.2T ZAL 130.38 ZAP 108.03 ST8 STS.7_ 7_E

PLANETOCENTRIC CONIC

C3 15.658 _ 3.954 OLA 14.1S RAL 181.31RAO 6567.6 V[_ St.TOS PTH

LNCH AZNTH INCH TIN( L-I TINS INJ LAT INJ _ INJ RT AK INJ AZMTM

90.00 10 50 210 8812.70 -28.O2 Q8.31 23.10 29.44

90.00 10 34 49 4345.59 4.72 100,12 18.02 82,05

100.00 20 19 11 23ES.EI -88.00 48.99 22.25 100.93

100.00 11 40 39 4107,3R 5.77 11_,0_ 1T,44 _0.62

110.00 81 44 18 E050.98 -51.0@ 25,_ 28,18 104,92

110.00 12 40 S 3248,38 8.44 148.15 IS.TO 58.78

DIFFERENTIAL C©R_CYIONS

11)E .2£65 TRA -.11_0 TC3 -.8408 RAU ,3819

ROE .SS90 NRA -.83$R tiCS 1.5024 FAU .§3787

FOE-G.8S40 IrRA20.2483 FC-_9.7878 Blip 6498

ODE .S779 RRA .8315 BC3 t.7314 FSP 11830

EARTH TO MARS

128.80 814A 185.98 ECC .2EE91 INC .7025 Vl 29.648

32_.81 TAP 192.2| RCA 144.52 APO 227.44 V2 24.339

144.53 [TE 163.65 ZAC 95.58 ETC 256.68 CLP 109.09

2.08 VHp 3.009 DPA 12.03

|NJ TIME PO CST TIM

19 55 52 2012.8

11 47 15 3745.6

20 57 57 1726.2

12 ST S 3507.4

22 18 36 1460.0

13 45 50 3346.4

RAP 179.38 ECC 1.2573

INJ 2 LAT |NJ 2 LONG

-25.24 60.00

.94 173.47

-26.20 38.65

1.81 155.48

-28.72 17.56

4.05 141.87

ORBIT DETERMINATION ACCURACY

ST 336.5 SiR 999.8 SS 3442.0

CRT .9815 CRS .9315 CST .8523

LSA 3578.9 NSA 387.8 SSA 26.2

ELI 1052.9 EL2 61.1 ALF 71.65

NIO-COURS( [_ECUTION ACCURACY

_GT T9_,2 MA 19S_.9 SG3 3415.2

Niirlr 9,|_0_ _ -,I)$$4 RTF .1771

_$,8 R|3 -.0_73 fl15 -.9864

SG| J_;0,2 _2 ..T8S.2 THA 93.60

229



JPL TIM 39-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE OCT 12 1964

HELIOCENTRIC COII|C

RL 149.28 LAL .OO

RP EZS.S8 LAP -.54

RC 249.803 GL 6.04

PLANETOCENTRIC CON| C

C3 19.SS0 VHL S.993

LMCH AZMTH LNCH TIME

90.00 18 49 1

90.00 10 37 29

100.00 ZO 19 2

100.00 11 51 9

110.00 21 43 27

110.00 12 42 14

FLIGHT TIME 312,00
ARRIVAL DATE AUG ZO 1965

DISTANCE 720.254 EARTH TO MARS

LOt, IS.TO VL 3Z.GZZ GAL -6.07 AZL 89.ZG HCA 227.66 SMA 185.90 ECC .ZZZ64 INC .7349 vl 29.848

LOP 246.38 VP 21,512 GAP -3,72 AZP 90,50 TAL $25°55 TAp 193.21 RCA 144.51 Apo 227.29 V2 24.881

GP 9.20 ZAL 138.40 ZAP 106.91 ET9 179.12 ZAE 142.51 ETE 164.85 ZAC 95.31 ETC 256.77 CLP 107.14

DLA 14.$7 RAL 1G1.48 RAD 9567.8 VEL 11,705 PTH Z.06 VHP Z.983 DPA 12.34 RAp 178.54 ECC 1.2572

L-I TIME INJ LAT [NJ LONG [NJ RT A$C INJ AZIATH INJ TIME PO C$T TIM ZNJ Z LAT INJ Z LONG

26Z0.54 -26.gl 98.86 23.44 90,19 19 32 41 2020.5 -25.38 60.54

4337.74 4.47 179.68 18.Zl _._1 11 49 47 3737.7 .69 178.04

ZSSS.AT -29.09 47.51 23.21 100.67 ZO $6 5§ 1733.§ -26.33 39.15

4100.05 5.53 161,82 17.63 60.58 12 59 29 3500.0 1.56 155.08

2099.20 -31.20 28.41 22.40 104.73 22 17 53 1466.2 -28.86 17.99

$940.08 8.25 147.82 15.96 58.71 13 47 $4 3340.1 3.81 141.54

DIFFERENTIAL COtRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1700 1RA .OZZO TC3-1.1113 BAU .3922 SGT 913.Z $GR 1863.4 SG3 3472.5 ST 248.0 SR 1006.3 SS 3465.2

ROE .6499 RRA -.8333 RC3 1.5124 FAU .54739 RRT -.4803 RRF -.9646 RTF .5361 CRT .9027 CRS .9303 CST .6878

FOE-6.7293 FRA20.5525 FC-30.SZ02 8SP GSZG _ 2187.2 R23 .01SZ R13 -.9681 LSA 3595.1MSA 396.2 SSA 29.8

BOE .6SSO BRA .SS58 BC3 1.8769 FSP 11816 SG1 2022.G SG2 778.3 THA 104.82 EL1 1031.2 EL2 104.1ALF 77.SZ

LAUNCH DATE OCT 12 1994 FLIGHT TINE 314.00 ARRIVAL DATE AUG 22 1965

EARTH TO MARS

228.73 SMA 185.83 ECC .22241 XNC .7664 vl 29.848

323.48 TAp 194.21 RCA 144.50 APO 227.16 V2 24.423

140.44 ETE 165.96 ZAC 95.05 ETC 256.86 CLP 105.16

H(LIOCEMTRIC C041C DISTANCE 794.198

RL 149.28 LAL .OO LOL 18.70 VL 32,617 GAL -6.08 AZL 88.23 HCA

RP Z25.19 LAP -.39 LOP 247.43 V1P 21.533 GAP -3.98 AZP 90.Sl TAL

RC RS1.4TT GL 6.30 GP 9.13 ZAL 138.45 zAP 104.97 ST8 [78°50 ZAE

PLAN[TOCLrNTRIC _|C

C3 lS.S3S VHL 3.854 OLA 14.$8 RAt. 18t.88 RAID 8997.6 VEL 11._08 PTH 2.06 VHP 2.961DPA 12.65 RAP 177.67 ECC 1.2574

LNCH AZlATH L,NCH TIM( b-I TIME IMJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 47 _ 2897.98 -28.99 89.39 23.71 88.92 19 31 40

90.00 10 40 4 4330.54 4.94 178.97 18.42 61.98 11SZ 15

100.00 20 17 9 9340.43 -98.18 48.01 25.49 100.49 20 56 2

100.00 11 53 33 4093.59 §.80 181.95 17.84 60.34 13 I 49

110.00 21 42 44 9072.18 -31.30 98.85 92.88 104.48 22 11 18

110.00 12 44 21 3834.34 8.03 147.51 18.19 88.98 13 49 $5

DIFFERENTIAL CCRR(CTIONS N|O-COUR81[ 9_CUTION ACCURACY

TOE .1122 TRA .2109 TC$-1.8710 9AU .4978 8GT 1141.0 V,_ 1970.7 SG8 3522.1

ROE .6485 RRA -.8889 RC3 1.9180 FAU .35575 RRT -.6887 RW r -.995? RTF .?444

FOE-8.6139 FRASO.8975 FC-30.T1981 SiP 8778 _ 9977.1 R93 .0458 R15 -.9893

BIDE .S581RRA .8898 BC8 9.0489 FIMP 11989 RG1 9148.0 _ 791.? T HA 115.05

2026.0 -25.48 61.05

3730.5 .46 172.63

1740.4 -26.45 39.84

3493.3 1.34 154.7.1

1472.2 -29.00 18.40

3334.3 3.59 141.24

ORBIT DETERMINATION ACCURACY

ST 190.9 SR 1012.1 SS 3484.8

CRT .6008 CRS .9289 CST .2673

LSA 3611.1 MSA 404.3 SSA 25.4

ELI 1018.7 EL2 151.6 ALF 83.39

LAUNCH DATE OCT 12 1984 FLIGHT TIM( 316.00 ARRIVAL DATE AUG 24 1948

HELIOCENTR|C COHZC OlSTANC_ 729.149 EARTH TO MARS

RL 149.98 LAL .DO LOt. 18.70 VL 32.913 GAL -8.09 AZL 89.20 HCA 229.90 SMA 165.76 ECC .22223 IMC .7971 vl 29.848

RP 224.89 LAP -.61 LOP 248.50 Vp 21.594 GAP -4.24 AZP 90.51 TAL 325.40 TAP 195.20 RCA 144.46 APO 227.05 V2 24.48S

RC 258.132 GL 8.85 GP 9.05 ZAL 133.52 ZkP 103.00 ET9 176.88 zA[ 138.34 ETE 166.99 ZAC 94.79 ETC 258.98 CLP 109.17

PLANETOCENTRIC CONIC

C3 15.657 VHL 3.957 DLA 14.77 RAL 161.85 RAD 9597.6 VEL 1t.706 pTH 2.06 VHP 2.943 DPA 12.97 RAP 176.79 ECC 1.2577

LNCH AZMTH LHCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 48 53 2993.08 -27.06 S9.90 24.00 98.68 19 30 48 2035.1 -29.58 61.54

90.00 10 42 34 4823.89 4.03 178.91 18.66 91.95 11 54 38 3724.0 .25 172.27

100.00 20 16 11 254T.09 -20.28 48.49 93.78 100.18 20 55 18 1747.1 -26.58 40.10

100.00 11 55 57 4087.92 5.10 160.91 18.07 60.51 13 4 4 3487.2 1.13 154.87

110.00 21 42 12 2077.82 -31.40 27.97 99.89 104.29 22 16 50 1477.9 -29.12 18.80

110.00 12 46 25 3829.15 7.64 147.24 IE.38 56.82 13 51 54 3329.2 3.39 140.97

DIFFERENTIAL CGRRECTIONS NIO-C,X)URS( 9X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0528 TRA .4042 TC8-1.8388 8AU .4881 SGT 1483.Z SGR 1972.6 883 3563.3 ST 200.8 SR 1016.7 SS 3500.2

ROE .SSZS RRA -.8910 RC3 1.5914 FAU .56935 flRT -.7831RRF -.9697 RTF .8503 CRT .0150 CRS .9274 CST -.3564

FDE-S.0840 FRA21.O712 FC-51.1031 9SIP 7948 _ 9438.8 R95 .0894 R13 -.9712 LSA 3627.0 MSA 412.4 8SA 25.0

60( .9548 BRA .9240 BC8 2.2861FSP 12139 Vet 9399.9 M,2 741.2 THA 123.86 ELI 1016.7 EL2 200.6 ALF 89.82

LAUNCH DATE OCT 12 1884 FLIGHT TIME 318.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CCMIC DISTANCE 739.107 EARTH TO MARS

RL 149.28 LAL .00 LOt. 18.70 VL 39.810 GAL -8.10 AZL 89.1? HCA 930.87 SlAA 189.70 ECC .22210 IN(: .8269 vl 29.848

tip 224.41 LAP -.64 LOP 248.58 VIP 91.838 GAP -4.50 AZP 90.59 TAL 395.31 TAP 196.18 RCA 144.46 APO 226.95 V2 24.506

RC 234.796 GL 9.79 GP 8.87 ZAL 138.58 ZAP 101.09 ST8 177.28 ZNE_ 138.22 ST( 167.94 ZAC 94.52 ETC 257.06 CLP 101.16

PLAN(TOCENTRIC CONIC

CS 19.88T VtAL 3.1_1 DLA 14.85 RAt. 182.05 RAO 8587.8 VI[L 19.708 PTH 9.08 VHp 2.828 OpA 13.29 RAP 175.89 ECC 1.2962

LNCH AZMTH iNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2041.9 -25.$8 62.02

3718.1 .06 171.94

1753.4 -26.67 40.54

3481.7 .94 154.07

1483.4 -29.94 19.19

5394.5 3.22 140.73

ORBIT DETERMINATION ACCURACY

ST 974.3 SR 1020.4 SS 3812.0

CflT -.4029 CRS .9958 CST -.7168

LSA 3843.3 MSA 420.2 8SA 24.6

EL1 1026.7 EL2 249.5 ALF 96.57

90.00 10 48 3 984|.88 -9?.13 TO.3| 24.$1 98.44 19 30 5

90.00 10 44 89 4318.09 3.84 178.58 18.81 61.99 11 56 57

100.00 tO 15 1_9 2335.43 -98.33 41.95 14.08 88.85 20 54 42

100.00 11 99 14 4081.74 4.81 180.8t 18.39 60.48 13 6 16

110.00 91 41 47 9088.49 -31.48 97.87 £3.31 104.04 22 18 31

110.00 12 41 L_ 3824.§3 T._? 148._) 18,8_ 98.88 13 55 50

DIFFI[flENTIAL CCRRECTION8 M|DwCOUR&E [1ECUTION ACCURACY

TDE -.OOTe TRA .8018 TC3-1.9111BAU .5124 SGT 178£,4 8GR 1871.3 SG3 3596.2

ROE .6585 RRA -.8ZTO RC3 1.5ZO? FAU .58824 RRT -.Iki84 W -.1_18 RTF .9057

F0[-6.0497 FRAIl.9?24 FC-31.3583 |9P 7809 _ ttkl4,3 R99 .OS|t R13 -.9?39

BD( .9563 8RA 1.0228 BC3 2.4431 Flip 12995 SG1 9944.1 889 790.8 THA 131.24

93O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 12 1984 FLIGHT TIM( 3ZO.OO ARRIVAL DATE AUG 28 196S

HELIOCENTRIC CONIC

RL 145.28 LAL .00

RP Z24.02 LAP -.67

RC 259.380 GL 7.02

PLANETOCENTRIC CONIC

C3 15.729 VNL 3.965

LNCH AZNTH LNCH TIME

90.00 18 45 25

go.oo 10 47 20

100.00 20 14 57

100.00 12 0 ZT

110.00 21 41 SO

110.00 12 50 23

DIFFERENTIAL C._RRECTION$

TOE -.0697 TRA .9033

ROE .9901Rflk -.8216

FDE-G.994Z FRA21.4300

DOE .9688 BRA 1.149t

LOL 18.70 VL 52.607 GAL

LOP 250.65 VP 21.679 GAP

GP 8.89 ZAL 138.69 ZkP

DISTANCE 736.072 EARTH TO MARS

-6.12 AZL 89.t4 HCA 231.95 SMA 185.65 ECC .22201 INC .8559 Vl 29.6A8

-4.75 AZP 90.58 TAL 525.21 TAp 197.16 RCA 144.43 APO 226.86 VZ 24.548

99.02 ET8 177.62 ZA( 134.07 ST( 168.85 ZAC 94.24 ETC 257.16 CLP 99.13

OLA 15.11RAL 162.26 RAO 8587.6 VEL 11.710 PTH 2.06 VHP 2.916 DPA 13.60 RAP 174.99 ECC 1.2589

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LA-T INJ 2 LONG

2848.$2 -27.19 70.85 24.63 98.22 19 29 32 2046.3 -25.77 62.47

4512.85 $.67 178.26 19.16 61.90 11 59 12 37t2.8 -.11 171.65

2359.51 -28.40 49.39 24.41 99.73 20 54 16 1759.5 -26.77 40.97

4079.87 4.75 160.34 19.58 60.45 13 8 24 3476.9 .78 153.80

2088.99 -31.58 28.06 23.85 103.85 22 16 19 1488.7 -29.35 19.55

3920.46 7.51 t46.77 18.88 56.55 13 58 44 5320.5 3.06 140.51

MIO-COURSI[ EXJ[CUTICN ACCURACY odRBIT DETERMINATION ACCURACY

TCS-Z.1900 BAU .5501 SGT Z114.8 S;R 1966.7 SG3 3619.9 ST $78.0 SR 1023.2 SS 5520.7

RC3 1.5165 FAU .57257 flRT -.DO08RflF -.9603 RTF .9366 CRT -.5970 CRS .9242 CST -.9569

FC-31.5147 B&P 8711 _ 2088.0 fl23 .0677 R13 -.9770 LSA 5660.8 MSA 427.7 SSA 24.2

BC3 8.8657 F_P IRSGO _1 8801.0 _;8 703.8 THA 137.36 ELI 1050.0 £L2 295.5 ALF 103.53

LAUNCH DATE OCT 12 1964 FLIGA+T TIME 322.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CQNIC

RL 149.22 LAL .DO

RF 223.83 LAP -.71

RC 257.974 St. 7.23

PLAN[TOCENTRIC CONIC

CS 15.788 VHL 3.973 OLA

LNCH AL_ATH L_CH T|ME L=I T|IE INJ LAT

90.00 19 44 53 8954.43 -27.25

90.00 10 49 55 4304.88 3.55

100.00 20 14 33 8385.28 -88.47

100.00 18 8 38 4078.92 4.81

110.00 81 41 81 8093.71 -31.88

110.00 It 58 18 3919.94 7.38

DIFFERENTIAL CCRRECTION8

TOE -.1524 TRA 1.0045 TC_-2.489@ BAU .610@

RDE .8858 RDA -.9149 RC3 1,5088 FAU .57538

F0[-7.0849 FRA81.5413 FC-31.5715 BDP J648

DOE .9759 BRA 1.21H_8 BC3 8.8839 FW e 12429

DISTANCE 740.045 EARTH TO MARS

LOt. 18.70 Vl. 98.804 GAL -6.13 AZ1. 89.12 HCA 233.03 SHA 185.60 ECC .22197 INC .8842 VI 29.848

LOP 851.T4 Vff _,722 GAP -3.00 A_P 90,53 TAL 3_5.09 TAP 198.13 RCA 144.40 APO 226.80 V2 24.590

_p 8,90 _ |1UD,79 ZAP 97.02 ETS 177.98 ZN[ 131.91 ETE 169.66 ZAC 93.96 ETC 257.27 CLP 97.10

13.28 RIA. 19||'.48 RAO 9387.9 VI[L 11.712 PTN 2.06 VHP 2.909 OPA 13.91 RAP 174.07 ECC 1.2597

INJ LONG INJ RT ....*it iNJ AZMT_ _wJ TINS _ CST TIN INJ __ LAT INJ ._ LONG

71.28 24.97 98.01 19 89 8 8054.4 -25.86 62.89

1TO.Or 19.47 61.89 18 I 23 3708.2 -.86 171.39

49.80 24.76 99.52 80 53 59 1765.3 -26.86 41.37

180.11 18.87 60.43 13 10 29 3472.6 .63 153.57

82.43 24.00 103.62 82 16 t4 1493.7 -29.46 19.91

148.58 17.19 56.53 13 57 35 3516.9 2.93 140.35

NIO-COUR_ [X[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

9ST 2481,9 _ 1958.7 SG3 3634.2 ST 494.5 SR _5.1 SS $525.9

RRT -.9_2RRF -.9590 RTF .9551 CRT -.6909 CRS .9225 CST -.9156

SG8 3|9t.7 R23 .0Q37 R18 -.9801 LSA 3679.3 NSA 455.2 SSA 23.8

_1 309S,Q SG8 888,3 THA 142.44 (L1 1087.0 [LZ $37.1 ALF 110.49

LAUNCH DATE OCT 12 1964 FLIGHT TIME 524.00 ARRIVAL DATE SEP I 1965

HELIOCENTRIC CONIC DISTANCE 744.024 EARTH TO MARS

RL 149.29 LAL .00 LOL 18.70 VL $2.601 GAL -6.15 AZL 85.09 HCA 234.12 SMA 185.55 ECC .22197 IRC .9417 Vl 29.648

RP 225.24 LAp -.74 LOP 252.82 VP 21.768 GAP -5.25 AZF 80.53 TAL 524.96 TAp 199.08 RCA 144.37 APO 226.74 V2 24.632

RC 259.547 GL 7.45 GP 8.70 ZAL 138.91 ZAP 95.01ET$ 178.33 ZAE 129.75 ETE 170.44 ZAC 95.68 ETC 257.39 CLP 95.07

PLANETOCENTRIC CONIC

C3 15.846 YHL 3.981DLA 15.40 RAL 162.71RAD 6567.6 ¥EL 11.715 PTH 2.06 VHP 2.004 DpA 14.21 RAP 173.15 ECC 1.2608

LNCH AZMTH LNCM TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN |NJ 2 LAT IMJ 2 LONG

90.00 18 44 35 2680.25 -27.$1 71.70 25.53 97.81 19 28 53 2060.2 -25.94 63.30

90.00 10 51 49 4304.25 3.40 177.90 19.77 61.87 12 3 30 3704.2 -.39 171.17

100.00 20 14 19 2370.75 -28.53 50.80 25.12 99.32 20 53 50 1770.7 -26.95 41.75

100.00 IE 4 41 4068.98 4.49 159.91 19.t7 60.41 15 12 50 3469.0 .51 153.37

110.00 21 41 20 2098.51 -51.73 29.79 24.37 103.43 82 16 18 1498.5 -29.56 20.24

110.00 12 54 9 $915.98 7.27 146.43 17.45 56.51 15 59 23 5314.0 2.82 140.17

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1985 TRA 1.2168 TC3-2.?514 8AU .8638 $GT 2839.8 S_ 1847.5 883 3639.2 37 617.4 SR 1026.1 SS 3527.6

ROE .6662 RRA -,8006 RC3 1.4976 FAU .57725 RRT -.9104 MU r -,_74 RTF .9669 CRT -.7425 CRS .9209 CST -.9444

FOE-7.0660 FRAEt.6057 FC-31.5387 B_P 10888 SGB 3459.9 R_ ._9 R13 -.9829 LSA 3699.1MSA 442.4 994 23.3

BO[ .6951BRA 1.4599 8C3 5.1329 FSP 12459 _1 3392.8 _2 _.1THA 146.69 ELI 1138.0 EL2 372.9 ALF 117.24

LAUNCH DATE OCT 12 1994 FLIGHT TIME 328.00 ARRIVAL DATE SEP 3 1965

EARTH TO MARS

235.21 SMA 185.58 ECC .22202 INC .9386 vl 29.848

324.82 TAp 800.03 RCA 144.SS APO 226.70 V2 24.674

187.54 [TE 171.17 ZAC 93.39 ETC 257.50 CLP 93.03

HELIOCENTRIC CONIC DIETAR_E 748.011

RL 149.88 LAL .00 LOL 16.70 VL 32.599 GAL -8.19 AZL 99,04 HCA

RP 228.85 LAP -.77 LOP 255.91 _ 21.610 GAP -5.49 AZP 90.54 TAL

RC 861. 100 r,L 7.85 GP 8.90 ZAL 139.05 ZAP 93.00 ETS 178.67 ZAE

pLANETOCENTRIC CQIAIC

CS 15.981VHL 3.990 DLA 15.52 RAL 112.99 _9 1367.t VEL 11.718 PTH 2.06 VHp 8.904 OPA 14.51 RAP 178.23 ECC 1.2620

LNCH AZMTM LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ fiT A$C INJ AZMTH INJ TIM(

90.00 19 44 23 2985.72 -87.38 78.09 25.70 97.62 19 28 49

90.00 10 $3 51 4300.92 3.89 177.61 20.10 61.86 12 5 52

100.00 80 14 15 2375.98 -28.59 50.57 25.49 99.13 20 53 51

100.00 18 6 41 4083.99 4.58 159.74 19.49 60.40 13 14 27

110.00 81 41 27 8103.00 -31.91 89.12 24.78 105.24 82 16 30

110.00 18 95 58 3911.56 7.18 146.50 17.77 56.49 14 1 9

DIFFERENTIAL CGRRECTION9 NIO-COUR91[ [XECUTICN ACCURACY

TOE -.8915 TRA 1.4281 TC3-3.0385 BAU .7198 SGT 3244.1 8GR 1932.8 SG3 3634.5

RD[ .6696 RRA -.7970 Re3 1.4830 FAU .57740 RRT -.9173 RRF -.9557 RTF .9747

FDE-T.0986 FRADt.9819 FC-31.3973 BSP 11767 _Am 37?t.6 RZ3 .0538 R13 -.9854

DOE .7188 9RA 1.6355 8C3 3.3757 FDP 18460 SGI 3719.4 VeZ 871.9 THA 150.28

PO CST TIN INJ 2 LAT INJ 2 LONG

2085.7 -26.02 63.69

3700.g -.50 170.98

1775.9 -27.03 42.12

5466.0 .41 153.21

1503.1 -29.66 20.56

3311.6 2.72 140.05

ORBIT DETERMINATION ACCURACY

ST 744.1SR 1029.0 SS 3525.4

CRT -.7739 CRS .9190 CST -.9605

LSA 3719.2 MSA 449.3 SSA 22.9

EL1 1201.9 EL2 402.3 ALF 123.55
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JPL TM 33_100 erARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 12 |9S4

H(LtO¢ENTRI C CON|C

RL 149.28 LAL .OO

RP ZZ2.47 LAP -.80

RC 262.631 GL 7.84

PLANETOCENTR I C CQN|C

C$ IS. 008 VHL 4.001

LNCH AZMTH LNCH TIME

90.00 18 44 23

90.00 10 $S S2

IO0.O0 20 14 19

I00.00 12 S 36

110.00 21 41 42

110.00 12 ST 43

FLIGHT TIM( $28.00 ARRIVAL. DATE SEp S ISS$

LOt. 18.70 VL $2.597 GAL

LOP 25S.00 VP 81.854 GAP

GP 8.49 ZAL 139.20 ZAP

DISTANCE TS2.0O4 EARTH TO MARS

-6.21 AZL 89.03 HCA E$6.30 SMA 18S.48 ECC .22811 INC .9449 VS 29.048

-5.73 A_P 00.54 TAL 324.67 TAp 200.97 RCA 144.28 APO 221.$8 VE E4.7IS

90.09 ETS 179.01 ZAIE 125.35 ETE 171.85 ZAC 93.10 [TC 257.$2 CLP 91.00

DLA 15.83 RAL 183.20 CAD 6567.6 VEL 11.721 PTH 2.07 Vflp 2.907 DpA 14.79 RAP 171.31 [CC 1.2634

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A_ATH INJ TIME PO CST TIM INJ2 LAT INJ 2 LONG

2STO.8T -27.40 72.48 26.09 97.44 18 28 S3 2070.9 -26.09 64.04

4898.24 3.81 177.46 20.44 81.85 12 7 30 3698.2 -.$8 170.83

2300.81 -28.84 50.93 25.89 98.95 20 54 O 1780.8 -27.11 42.46

4068.54 4.30 159.60 19.84 60.39 13 16 20 3463.5 .33 153.07

2107.42 -$1,8? 29.44 23.18 103.06 22 16 49 1507.4 -29.75 20.87

3909.70 7.11 148.20 18.10 55.48 14 2 53 3309.7 2.65 119.95

01FFERENTIAL CCRRECTIO(qS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( -.SZTZ TRA 1.$418 TC5-3,$118 BAU .7750 SGT 3833.4 $GR 1915.1 $83 3620,1 ST 073.0 SR 1025.3 SS 5520.4

HOE .8724 RRA -.7819 RC3 1.4652 FAU .37816 CCT -.9214 RRF -.0338 RTF .9801 CRT -.7940 CRS .9173 CST -.9701

FD(-T.OSZ9 FRA21.S892 FC-31.1804 8SP 12921 _ 4107.2 C23 .0403 Rt$ -.98TS LSA 3741.4 MSA 456.1 SSA 22.4

BDE .74T7 BRA 1.8200 0C3 S.8214 F_P 12431 SGI 4032.6 SG2 667.4 THA 153,32 EL1 1277.5 EL2 426.0 ALF 129.21

LAUNCH DATE OCT 12 1964 FLIGHT TIN( 330.00 ARRIVAL DATE $EP 7 1961

EARTH TO MARS

237.40 _AA 185.45 ECC .22224 INC .9907 vl 29.848

324.51 TAp 201.01 RCA 144.24 APO 226.87 V2 24.758

123,16 (T[ 172_49 ZAC 92.81 ETC 257.75 CLP 88.96

HELIOCENTRIC COLIC DISTANCE 736.003

RL 149.28 LAb .00 LOL 18.70 VL 32.505 GAL -9.24 AZI. 82.01HCA

RP 222.09 LAP -.88 LOP 258.10 VP 21.899 GAP -3.98 AZP 00.53 TAL

RC 284.143 GL 8.02 _ 0.38 ZAL 139.36 ZAP 11.99 (T8 179.33 ZA[

PLAN(TOCENTRIC CONIC

CS 18.106 _L 4.013 DLA 13.72 RAL li3.41 CAO 8Si?.i V(L 11.T26 PTH 2.07 VHP 2.913 DPA 15.07 RAP 170.40 ECC 1.2651

LNCH AZ14TH LNCH TIIAE L-I TIM( INJ LAT |NJ LONG INJ RT ASC ZNJ AZt4TH INJ TIME

SO.DO 19 44 $2 2675.70 -2T.44 T2.81 26.30 97.27 19 29 8

90.00 10 ST 42 4299.20 3.14 t77.35 20.80 61.84 12 9 24

tOO.DO EO 14 35 2385.40 -28.99 51.26 26.30 90.70 20 54 19

100.00 12 10 88 4091.74 4.24 130.31 20.19 60.38 13 18 10

110.00 81 48 S 2111.53 -31.24 29.74 25.30 102.29 22 17 17

110.00 12 58 21 3908.37 7.08 146.13 12.43 38,47 14 4 34

DIFFERENTIAL CCRRECTION$ MIO-COURII[ EXECUTION ACCURACY

TOE -.3939 TRA 1.8575 TC3-S.3075 EAU .0327 8GT 4024.6 2_ 1894.3 $83 3596.6

ROE .8747 RflA -.7737 RC8 1.4443 FAU .3TSS1 CRT -.2035 RRF -.9317 RTF .9840

FDE-T.0992 FRAIl. S141 FC-30.6275 26P 14108 $88 4442.1 C23 .0ASS C13 -.9893

BOE .7815 BRA 2.OIEE 2C3 8.0S73 FIP 12366 IMP1 4595.£ MAt 064.8 THA 133.92

PO CST TIM INJ 2 LAT INJ 2 LONG

2075.7 -26.15 64.38

3696.2 -.$5 170.72

1785.4 -27.18 42.78

346t.7 .28 152.97

1511.5 -_9.83 E1.16

3308.4 2.60 189.88

ORBIT DETERMINATZON ACCURACY

ST 1003.4 SR 1023.S SS 5511.3

CRT -.8074 CRS .9155 CST -.9764

LSA 3764.2 MSA 482.7 SSA 22.0

EL1 1362.8 EL2 444.T ALF 134.29

LAUNCH DATE OCT 12 1984

HELIOCENTRIC CONIC

RL 141.20 LAL .00

RP 221.70 LAP -.87

RC 245.SS9 GL 8.20

PLANETOCENTRIC CONIC

C3 18.21T VHL 4.027

LNCN A2NTH LNCH TIME

90.00 18 44 52

90.00 10 5g 39

100.00 20 14 57

100.00 12 12 IS

110.00 21 42 3T

110.00 13 1 5

PLIGHT TIME 332.00 ARRIVAL DATE SEP S 1gs5

DISTANCE 760.008 EARTH TO MARS

LOL 18.70 VL 32.594 GAL -8.ZT AZL 88.96 HCA 238.50 SMA 185.43 ECC .22242 IHC 1.0158 Vl 29.848

LOP Z57.20 VP 21.943 GAP -8.20 AZP 90.53 TAL 324.33 TAp 202.83 RCA 144.18 APO 226.$7 V2 24.799

GP 8.27 ZAL 139,54 ZAP 87.00 [TS 179.65 ZAE 120.98 ET( 173.10 ZAC 92.51 ETC 257.85 CLP 86.97

DLA 15.80 RAL 163.73 RAD 6367.7 VEL 11.730 PTH 2.07 VHP 2.923 DPA 15.33 RAP 169.50 ECC 1.2669

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

2680.21 -27.46 73.14 26.92 97.11 19 29 32 2080.2 -26.21 64.70

4294.81 3.09 177.27 21.16 61.84 12 1t 14 3694.8 -.$9 170.64

2389.70 -28.73 51.57 26.73 68.62 20 54 47 1789.7 -27.24 43.09

4060.§S 4.20 139.44 20.37 $0_38 13 19 56 3480.5 .28 152.91

2115.42 -32.00 30.03 26.01 102.73 22 17 52 1515.4 -29.91 21.44

390T,60 7.03 146.09 10.82 56.46 14 6 12 3307.6 2.57 139.84

DIFFERENTIAL CCRRECTIONS MID-COUCW[ EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4819 TRA 2.0743 TCS_S.8SBT BAU .8915 8GT 4413.8 SGR 1670.9 883 3593.9 ST 1134.6 8R 1021.2 Ss $499.8

ROE .6771RRA -.7sOO RC3 1.4208 FAU .56036 CCT -.9243 RRF -.9494 RTF .9668 CRT -.8169 CRS .9135 CST -.9807

FDE-7.O?82 FRA21.3892 FC-SO.4062 BSP 15322 $88 4793.T C23 .0424 flt$ -.9907 LSA 3789.3 MSA 466,9 SSA 21,5

BOE .8198 BflA 2.2092 0C3 4.1119 F_P 12289 $81 4749.6 SG_ 963.6 THA 158.17 EL1 1455.9 EL2 459.1 ALF 118.68

LAUNCH DATE OCT 12 1964 FLI_iT TIME 334.00 ARRIVAL DATE SEP 11 1965

NELIOCENTRZC CONIC OISTANCE 764.016

RL t49.08 LAL .OO LQL 18.70 VL 32.392 GAL -6.31 AZL 02.96 HCA

RP 221.52 LAP -.90 LOP 258.31 Vff 21.099 GAP -0.42 AZP 90.33 TAL

RC 287.114 GL 6.37 r,,P 8.15 ZAL 150.T3 ZAP 85.03 (T8 179.95 ZAE

PLANETOCENTRIC CONIC

C3 18.559 VHL 4.048 DLA 13.87 RAL 164.02 CAD 6SAT.T V(L 11.736 PTH

LNCH AZMTM LNCH TIME L-I TIN( INJ LAT

SO.DO 18 45 22 2604.89 -27.52

90.00 11 1 28 4294.00 3.07

100.00 20 15 $0 2893.71 -20.77

100.00 12 I3 58 4059.99 4.18

110.00 21 43 16 2119.09 -32.03

110.00 15 t 41 3907.30 T.02

DIFFERENTIAL C_RR[CTION9

TOE -.3279 TRA loIIT8 TC3-4.1169 BAU .2422

ROE .6784 RRA -.7481 2C3 1.30T1 FAU .56109

FOE-i. SIT7 FRAII.2121 FC*h.T2lO lip 19660

ODE .8S?T 9RA 2.4183 BC3 4.$441 F_P 121T6

EARTH TO MARS

239.61 SMA 185.41 ECC .22264 INC 1.0405 vl 29.848

324.14 TAp 203.74 RCA 144.13 APO 228.68 VZ 24.841

118.81 [TE 173.66 ZAC 92.22 ETC 237.97 CLP 84.98

2._ VHp 2.937 DpA 15.58 RAP 168.62 ECC 1.2689

IMJ _ INJ RT ASC INJ A_ATH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

73.44 27.36 96.96 19 30 6 2084.4 -26.27 64.99

177.23 21.38 81.64 12 12 59 3694.1 -.72 170.60

Sl.N 27.17 98_40 20 55 24 1793.7 -2T.30 43.$7

159.41 20.97 60.37 18 21 38 3460.0 .21 152.88

30.30 28.47 102.$0 22 18 33 1319.1 -29.99 21.$9

146.08 t9.21 50.46 14 7 48 3307.4 Z.SS 139.89

NID-COURXE EX£CUTION ACCUCACY oRBIT DET(I_iINATION ACCURACY

8GT 4204.3 2GR 1041.? 383 3520.0 8T 1265.3 8R 1014.7 SS 3471.g

RCT -.1845 RRF -.9406 RTF .9068 CRT -.8226 CR8 .9099 CST -.9842

3147.0 C23 .0394 C13 -.9917 L8A 380Z.4 MSA 475.3 $8A 21.3

SG| 3104.3 982 86|.0 THA 160.13 EL1 1352.2 EL2 470.3 ALF 142.S?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 12 1964 FLIGHT TIN( 336.00 ARRIVAL DATE SEp 13 1965

HELIOCENTRIC CC_IIC DISTANCE ?68.037

RL 149.28 LAL .00 LOL 18.70 VL 32.591 GAL -G.34 AZL 88.94 HCA 240.71 SNA

RP 220.94 LAp -.g3 LOP 259.41 VP 22.034 GAP -6.63 AZP gO.§Z TAL 323.93 TAp

RC 268.570 GL 6.5_ GP 6.02 ZAL 139.94 ZAP 63.06 ETS 180.24 ZAE 116.65 ETE

PLANETOCENTfllC CONIC

C3 16.474 VHL 4.059 DLA 15.93 RAL 164.31 RAD 6367.7 VEL 11.741 PTH 2.07 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 46 1 2688.27 -27.55

gO.D0 11 3 6 4293.95 3.07

100.00 20 16 12 2397.45 -28.81

100.00 IZ 15 37 4060.00 4.18

110.00 21 44 4 2122.54 -32.10

110.00 13 4 14 3907.68 7.03

D|FFERENTIAL C_RRECTIONS

TOE -.5933 TRA 2.5147 TC3-4.3766 BAU 1.0096

ROE .$796 RRA -.7309 RC3 1.3617 FAu .§5602

FDE-S.DBT5 FR421.0480 FC-29.2194 BSP 17647

BDE .9054 BRA 2.6188 6C3 4.5836 FSP 12057

LAUNCH DATE OCT 12 1964

HELIOCENTRIC C(_iIC

RL 149.28 LAL .00

RP 2ZO.SG LAP -.96

RC 270.009 GL 8.68

PLAN(TOCENTRIC CONIC

C3 16.92R VHL 4.077

LNCH A_TH Lk_H TIM(

90.00 18 43 50

90.00 11 4 43

100.00 20 17 3

100.00 12 17 11

110.00 21 44 59

110.00 13 5 45

DIFFERENTIAL

TOE -.$993

ROE ,6621

FDE-6,DS41

BDE .9557

EARTH TO MARS

185.39 ECC .22290 INC 1,0647 vl 29,848

204,65 RCA 144,07 A_PO 226.71 V2 24.885

174.20 ZAC 91.94 (TC 253.09 CLp 83.01

2.954 DPA 15.81 RAP 167.76 (CC 1.2711

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 bAT INJ Z LONG

73.72 27.82 96.63 19 30 49 2036.3 -26.32 65.26

177.22 22,00 61,84 12 14 40 3694,0 -,72 170.S9

52,13 27,63 98,34 20 56 9 1797,4 -27,36 43.63

159,41 21,38 60,37 13 23 17 3460,0 ,21 152.88

30,56 26,93 102,43 22 19 26 1522,5 -30,06 21.94

146,10 19,62 56,46 14 9 22 3307,7 2.57 139.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 51R2.7 SGR 1614.6 SG3 3471.7 37 1396.8 SIR 1012.5 SS 3459.5

RRT -.9230RRF -.9439 RTF .9905 CRT -.8275 CRS ,9087 CST -.9862

$GB 5500,7 RE3 ,0377 R13 -,9928 LSA 3835.7 NSA 480,9 SSA 20,7

$61 §460.§ SG2 663.9 THA 161.84 EL! 1657.3 EL2 479.1ALF 145.79

FLIGHT TIME 338.00 ARRIVAL DATE SEP 15 1963

EARTH TO MARS

1,0884 V1 29,648

226,76 V2 24.924

258,21 CLP 61,07

DISTANCE 772.061

LOt. 18.70 Vb 32.591 GAL -6.39 AZL 88.91 HCA 241.83 SMA t85.38 ECC .22321 INC

LOP 260,53 VP 22°080 GAP -6,87 AZP 90,51 TAL 323,72 TAp 205,55 RCA 144,00 APO

GP 7.69 ZAL 140.16 ZAP 81.15 ETS 120.52 ZAE 114.52 ETE 174.70 ZAC 91.65 ETC

OLA 15,97 RAL 164,62 RAO $567,7 VEL 11,748 PTH 2,07 VHp 2,975 DpA 16,03 RAp 166,02 ECC 1,2736

L-I TINS INJ LAT ;NJ LGNG |NJ RT A$C ;HJ AZNTH :_ T|M( _ CST TIN INJ 2 LAT !NJ 2 LONG

2891,83 -27,36 73,67 28,50 66,70 19 31 42 2091,6 -26,33 65,52

4294,47 3,08 177,25 22,43 61,64 12 IS 17 3694,5 -,71 170.62

2400.91 -26.64 52.36 28.11 66.21 20 57 4 , 1800.9 -27.41 43.88

4060.63 4.20 159_44 21.81 60.36 13 24 52 3460.6 .23 152.91

2125.78 -32.15 30.80 2T.42 102.30 22 20 25 1525.6 -30.12 2_.1?

3608,51 7,06 146,14 20,05 56,47 14 10 53 3308,5 2,61 139,89

ORBIT DETERMINATION ACCURACY

ST 1527,9 8R 1008,9 SS 3441.8

CflT -.6306 CR$ .9071CST -.9877

LSA 3666.0 NSA 486.5 SSA 20.1

EL1 1763.2 EL2 48S.3 ALF 149.60

CCRRECTIONs MID-COURSE EXECUTION ACCURACY

TRA 2.7356 TC3-4.6264 BAU 1.0699 $GT 5573.2 _ 1785o$ 866 5415.3

RRA -.7136 RC3 1.3324 FAU .54901 RRT -.2111 RRF -.6410 RTF .6618

FR420.7651 FC-26.5646 BSF 19056 _ea 5654.0 m25 .0664 6|3 -°6636

6RA 2.8262 8C3 4.6145 FSIP 11831 647_ 5616.0 IG2 6_.2 THA 165.34

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.26 LAL .00

RP 220.16 LAp -.99

RC 271.430 GL 6.82

PLANETOCENTRIC CONIC

C3 16.792 VHL 4.097

LHCH AZMTH LNCH TINS

90.00 19 47 49

90.00 11 6 14

100.00 20 18 3

100.00 12 18 41

110,00 21 46 2

110.00 13 7 12

FLIGHT TIME 340,00 ARRIVAL DATE SEP 17 1915

DISTANCE 776,090 EARTH TO MARS

LOL 18,70 VL 32,590 GAL -6,45 AZL 88.89 HCA 242,94 SNA 185,57 ECC .22657 |NC 1,1118 Vl 29,848

LOP 261.64 VP 22,126 GAP -7,09 AZP 90,51 TAL 323,49 TAP 204,43 RCA 145,93 APO 226,81 V2 24.995

GP 7,76 ZAL 140,40 ZAp 79,25 ITS 180.80 ZAE 112.40 ETE 175,17 ZAC 91,37 ETC 258,32 CLP 79,15

DLA 16.00 RAL 164,93 RAO 6567,7 VEL 11,754 PTH 2,07 VHP 2,996 DPA 16,23 RAp 166,11 ECC 1,2762

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2695,09 -27.60 74,21 28,80 96,38 19 32 44 2095,1 -26,40 $5,75

4295.63 3.12 177.32 22.88 61.64 12 t7 50 3695.6 -.67 170.69

2404,09 -28.87 52,62 28,61 98,09 20 56 7 1204,1 -27,45 44,10

4061,86 4,24 159.51 22,26 60,58 13 26 23 5461,9 ,27 152,98

2126.62 -32.19 31.02 27.92 102.17 22 21 31 1528.6 -50.18 22.39

5909,69 7,12 146,21 20,49 56,48 14 12 22 3509,6 2,$6 139,96

DIFFERENTIAL CQRRECTIONS

70( -.7411 TRA 2.9530 TC3-4.8660 BAU 1.1301

ROE .6841RflA -.6938 RC3 1.5003 FAU .54048

FDE-S,9214 FR420.4938 FC-27,8610 BSP 20270

90( 1.0086 BRA 3.0338 BC3 5.0367 FSP 11615

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $652,2 SGR 1753,7 SG5 3351,6 ST 165613 SR 1004,3 ss 3419.3

RRT -.9166 RflF -.9577 RTF .6926 CRT -.6526 CRS .9053 CST -.9890

6205,1 R23 ,0355 R13 -,9945 LSA 3899,8 NSA 491,7 SSA 19.6

$61 6166,0 SG2 668,6 THA 164,67 EL1 1675,3 EL2 491,7 ALF 151.06

LAUNCH DATE OCT 12 1964 FLIGHT TIM( 342.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC C_qlC

RL 149.28 LAL .00

RP 219.81 LAP -1.02

tic 272.833 GL 8.96

PLANETOCENTRIC CONIC

C3 19.937 VHL 4.118

LNCH AZMTH LNCH TINS

90.00 18 46 56

90.00 11 7 41

100.00 20 19 13

100.00 12 20 7

110.00 21 47 13

110.00 13 8 36

DIFFERENTIAL CCIIRECTIONI

TOE -.8161 TRA 3.1734 TC3-S.0t)42 6AU 1.16H

ROE .6637 RRA -.6TTT RC3 1.2660 FAU .55066

F06-6.8937 FR420.18t9 FC-27,0635 B_ 21465

BDE 1.0639 BRA 3.2446 BC3 5.2491 FSP 11583

DISTANCE 780,125 EARTH TO MARS

LOt. 18,70 VL 52,590 GAL 4,46 AZL 88,87 HCA 244,06 SMA 185,37 ECC ,22597 INC 1,1349 vl 29.848

LOP 262,76 VP 22,172 GAP -7,_1 AZP 90,50 TAt. 325,25 TAp 207,31 flCA 143,85 AImO _26,86 V2 25,006

GP 7,65 ZAL 140,65 ZAP 77,38 (TS 181,06 ZAI[ t10,31 (TE 175,61 ZAC 91,10 ETC 258,43 CLP 77,26

OLA 16,01RAL 165,26 RAD 6567,7 VEL 11,762 PTH 2,06 VHP 3,026 DPA 16,41 RAP 165,33 ECC 1,2791

L-I TINS IMJ LAX |flJ LGNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

2696,05 -27,65 74,42 29,31 96,46 19 33 56 2096,0 -26.44 65.95

4297,42 3,18 177,42 23,3§ 61,63 12 19 19 3667,4 -,61 170.79

240T,00 -26,60 52,65 29,15 97,68 20 56 20 1807,0 -27,50 44.31

4063.S9 4.31 156.61 22.73 60.36 13 27 51 3465.7 .53 153.08

2131.65 -52.23 31.23 21.44 102.05 22 22 45 1531.7 -30.24 22.59

$911,81 7,19 148,31 20,95 56,46 14 13 48 3311,8 2.73 140.06

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6625.2 _ 1720.4 863 $281.6 ST 1767.5 SR 998.9 s9 3393.0

RRT -.9156RRF -.6341RTF .9956 CflT -.8539 CRS .9033 CST -.9900

5555.1 R23 .0346 R13 -.6646 LSA 3931.7 NSA 496.8 SSA 19.1

SGI 651.6,7 SG2 671,1 THA 165,86 ELI 1966,7 EL2 496,1 ALF 153.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 12 1964 FLIGHT TII4_ 344.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC COBA|C

RL 149.26 LAL .00

mp 219=44 LAp -1o0_

RC 274,220 GL 9.09

PLANETO¢ENTRIC CONIC

C3 17.145 VHL 4.141

LNCH AZNTH LMCH TIME

90.00 16 50 16

90.00 11 g 3

100.00 20 20 31

100.00 12 21 29

110.00 21 48 52

110.00 13 g 58

DIFFERENTIAL C_RRECTIONS

TDE -.8865 TRA 3.3939 TC3-5,3106 BAU 1.2495

ROE .6873 RRA -.6592 RC3 1.2304 FAU .51994

FDE-6.8005 FRA19.8409 FC-26.2550 BSP 22672

ROE 1.1218 BRA 3.4574 8C3 5.4513 FSP 11126

DISTANCE 784.165 EARTH TO MARS

LOL 16.70 VL 32.$90 GAL -6.55 AZL 88.84 HCA 245.19 SMA 185.37 ECC .22441 INC 1.1574 vl 29,848

LOP 263.89 up 22.21R GAP -7o53 AZP 90,49 TAL 322,99 TAP 208.18 RCA 143.77 APO Z26.96 V2 25.047

GP 7.50 ZAL 140.91 ZAP 75.53 ETS 181.30 ZAE 108.25 ETE 176.03 ZAC 90.83 ETC 258.54 CLP 75.41

OLA 16.02 RAL 165.59 RAD 6567.7 VEL 11.770 PTH 2.06 VHP 3.056 DPA 16.56 RAp 164.59 ECC 1.2822

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT IMJ 2 LONG

2700.70 -27.65 74,61 29.84 96.39 19 35 17 2100.7 -26.47 66.14

4299.84 3.26 177.55 23.84 61.86 12 20 43 3699.8 -.53 170.92

2409.65 -28.93 53.02 29.66 97.88 21 0 41 1809.7 -27.53 44.50

4066.13 4.39 159.75 23.22 60.40 13 29 15 3466.1 .41 153.21

2134.28 -32.27 31.43 28.98 101.94 22 24 6 1534.3 -30.29 22.78

3914.26 7.28 146.44 21.43 56.51 14 15 12 3314.5 2.83 140.19

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 6887.3 S_q 1688,2 863 3206.3 ST 1916.0 SR 996.2 SS 3564.9

RR7 -.9121RRF -.9302 RTF .9942 CRT -.6345 CRS .9014 CST -.9907

SG8 6898.8 RZ3 .0345 R13 -.9952 LSA 3965.9 MSA 501.5 SSA 18.7

SGI 6883.6 _Z 673.7 THA 166.92 EL1 2099.5 EL2 499.4 ALF 155.10

LAUtACH DATE OCT 12 1964 FLIGHT TIME 346.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC CCNJC DISTANCE 788.219 EARTH TO MARS

RL 149.28 LAL .00 LOL 18.70 VL 32.$90 GAL -6.59 AZL 88.82 HCA 246.32 SMA 185.37 ECC .22490 INC 1.1797 Vl 29.848

RP 219.07 LAp -1.08 LOP 265.01 VP 22,264 GAP -7.74 AZP 90.47 TAL 322.72 TAP 209.04 RCA 143.68 APO 227.06 V2 25.088

RC 275.589 GL 9.21 GP 7.36 ZAL 141.19 ZAP 73.73 ET8 181.54 ZN[ 106.21 ETE 176.42 ZAC 90.57 ETC 258.64 CLP 73.59

PLANETOCENTRIC CONIC

C3 17.347 VHL 4.165 DLA 16.01 RAL 165.93 RAO 6567.7 VEL 11.778 PTH 2.08 VHP 3.090 OpA 16.73 RAp 163.87 ECC 1.2855

LJI_H AZMTH LNCH T114E L-I TIME INJ LAT |NJ I.X_NG INJ RT ASC INJ AZHTH INJ TIME 1=0 CST TIM [NJ 2 LAT [NJ 2 LONG

90.00 16 51 44 2703.07 -27.86 74.78 30.39 96.30 19 36 47 2103.1 -26.50 66.31

90.00 11 tO 20 4302.80 3.35 177,72 24.35 61.87 12 22 3 3702.9 -.43 171.09

100.00 20 21 _9 2412.04 -28.95 53.20 30.21 97.80 21 2 11 1812.0 -27.57 44.67

100.00 12 22 47 406R.16 4.49 159.91 23.72 60.42 13 30 36 3468.2 .52 153.38

110.00 21 49 56 2136.72 -32.30 31.61 29.53 101.84 22 25 35 1536.7 -30.34 22.95

110.00 13 11 16 3917.24 7.39 146.60 21.93 56.53 14 16 34 3317.2 2.94 140,55

DIFFERENTIAL CGRRECTIONS MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9608 TRA 5.6146 TC3-5.5142 BAU 1.3084 SM;T 7043.1 _ 1651.1 SG3 3126.0 ST 2043.2 SR 987,1 SS 3334.0

ROE .6888 RRA -.6403 RC3 1.1938 FAU .50826 RRT -.9081 RRF -.9260 RTF .9947 CRT -.8346 CRS .8994 CST -.9914

FOE-6.7260 FRA19.4755 FC-25.3880 B_P 23856 S_ 7234.0 R23 .0344 R13 -.9956 LSA 4001.0 MSA 505.8 SSA 18.2

BDE 1.1822 BRA 3.6708 BC3 5.6419 FSP 10663 Sd;1 7202.3 &G2 676.3 THA 167.87 EL1 2212.9 EL2 502.0 ALF 156.77

LAUNCH DATE OCT 12 1964 FLIGHT TIME 346.00 ARRIVAL DATE 3EP 25 1965

HELIOCENTRIC CON|C DISTANCE 792.260

RL 149.28 LAL .00 LOL 16.70 VL 32,591 GAL -6.65 A ZL 68.80 HCA 24_.A 5 SMA

RP 216.70 LAp -1.11 LOP 266.15 vP 22,310 GAP -7.95 AZP 90.46 TAL 322.44 TAp

RC 276,940 GL 9.32 GP 7.22 ZAL 141.49 ZAP 71.96 ETS 181.77 ZAE 104.21ETE

PLANETOCENTR IC CONIC

C3 17.564 VHL 4.191DLA 15.98 RAL 166.29 RAO 6567.7 VEL 11.768 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

90.00 18 55 21 2705.16 -27.68 74.93 30.95 96.23 19 38 26

90.00 11 11 33 4306.58 3.47 177.93 24.87 61.88 12 23 19

100.00 20 23 35 2414.19 -28.97 53.35 30.77 97.72 21 3 49

100.00 12 24 0 4072.78 4.61 160.11 24.24 60.43 13 31 53

110.00 21 51 32 2138.98 -32.34 31.78 30.10 101.74 22 27 11

110.00 13 12 32 3920.75 7.52 146.79 22.45 56.56 14 17 53

DIFFERENTIAL C_RRECTIONS HID-COURSE EXECUTION ACCURACY

708-1.0352 "IRA 3.8358 1C3-3.70_7 BAU 1.3663 SGT 7390.3 SGR 1615.4 SG3 3041.7

ROE .6901RRA -.6213 RC3 1.1558 FAU .49577 RRT -.9036 RRF -.9215 RTF .9951

FOE-6.6446 FRA19.OS32 FC-24.4370 8SP 25027 SG8 7564.8 R23 .0344 R13 -.9959

60( 1.2442 BRA 5.6658 8C3 5.8197 FSP 10588 SO1 7534.2 SG2 678.9 THA 168.74

EARTH TO MARS

165.58 ECC .22543 |NC 1.2017 vt 29.048

209.68 _CA 145.59 APO 227.17 V2 2S°128

176.79 ZAC 90.31 ETC 258.74 CLP 71.81

2.08 VHP 3.126 DpA 16.86 RAp 165.20 ECC 1.269!

PO CST TIM INJ 2 LAT INJ 2 LONG

2105.2 -26.53 66.46

3706.6 -.31 171.30

1814.2 -27.60 44.82

3472.8 .64 153.58

1539.0 °30.38 23.11

3320.7 3.07 140.53

ORBIT DETERMINATION ACCURACY

ST 2168.4 SR 980.5 SS 3300.1

CRT -.8341 CRS .8973 CST -.9919

LSA 4038.5 MSA 310.D SSA J7.8

EL1 2325.7 EL2 504.2 ALF 158.26

LAUNCH OATE 0C7 12 1964 FLIGHT TIME 350.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC COLIC DISTANCE 796.314 EARTH TO MARS

RL 149.28 LAL .00 LOt. 16.70 VL 32,591 GAL -6.71 AZL 88.78 HCA 248.58 SMA 185.39 ECC .22601 INC 1.2234 vl 29.848

RP 218.34 LAp -1.14 LOP 267.28 VP 22,356 GAP -8.16 AZP 90.45 TAL 322.14 TAP 210.72 RCA 143.48 APO 227.29 V2 25.168

RC 278.275 GL 8.43 GP 7.08 ZAL 141.78 ZkP 70.22 ETS 161.98 ZkE 102.25 ETE 177.14 ZAC 90.07 ETC 258.83 CLP 70.07

PLAN(TOC(NTRIC CONIC

C3 17.796 VHL 4,219 OLA 15.95 RAL 166.85 RAO 8567.7 V(L 11,797 PTH 2.09 VHP 3.166 DpA 16.97 RAp 162.56 ECC 1.2929

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT IMJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 18 55 8 2706.96 -27.89 75.06 31.54 96.16 lg 40 15 2107.0 -26.55 66.58

90.00 11 12 41 4310.87 3.61 178.17 25.41 61.90 12 24 32 3710.9 -.18 171.54

lO0.OO 20 25 20 2416.08 -28.9R 55.49 31.36 97.64 21 5 56 1816.1 -27.63 44.95

100.00 12 25 10 4076.99 4.75 160.35 24.76 60.45 13 33 7 3477.0 .78 153.81

110.00 21 55 14 Z141.05 -32.36 31.94 30.89 101.86 22 28 55 1541.0 -30.42 23.26

110.00 13 13 45 5R24.78 7.67 147.00 22.R8 56.59 14 19 t0 3324.8 3.23 140.74

DIFFERENTIAL CORRECTIONS MIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-t.110S TRA 4.0578 TC3-5.8788 OAU 1.4237 _T 772R.3 $6R 1579.2 $63 2953.7 ST 2291.9 6R 973,5 SS 3263.7

RDE .6914 RRA -.6023 RC3 1.1171FAU .42245 RRT -.R986 RRF -.R187 RTF .9954 CRT -.8333 CRS .8932 CST -.9923

FOE-6.5531FRA|8.6944 FCo23.4700 RiP 24179 S_ 7884.0 RLr5 .0345 R13 -.9981 LSA 4072.8 MSA 5i3.9 SSA i7.4

ROE 1.3080 BRA 4.1020 BC3 5.9840 FSie 10308 SGi 7858°5 _ 821.3 THA 169.52 ELS 2438.1 EL2 505o9 ALF 159.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19645

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 217.98 LAP -1.17

RC 279.589 GL 9.53

PLANETOCENTRIC CONIC

C3 19.044 VHL 4,248

LNCH AZMTH LNCH TIME

90.00 18 57 3

90.00 11 13 44

100.00 20 27 13

100.00 12 26 15

110.00 21 55 3

110.00 13 14 55

FLIGHT TIN( 352.00

LOL 18.70 VL 32.592 GAL

LOP 268.42 VP 22,402 GAP

GP 6.95 ZAL 142.11 ZAP

DISTANCE 800.373

-6.78 AZL 88.76 HCA 249.72 SMA

-8.36 AZP 90.43 TAL 321.83 TAp

68.53 ETS 182.18 2AE 100.32 ETE

ARRIVAL DATE SEP 29 1965

EARTH TO MARS

185.40 ECC .22664 INC 1.2448 Vl 29,846

211.55 RCA 143.$8 APO 227.42 V2 25.208

177.46 ZAC 89.83 ETC 258.92 CLP 68.36

OLA 15.90 RAL 167.0_ RAD 6567.7 VEL 11.608 PTH 2.09 VHP

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2708.51 -27.70 75.18 32,14 96.11 19 42 12

4315,78 3.77 178.45 25.97 61.91 12 25 40

2417.74 -29.00 53.61 31,96 97.58 21 7 31

4081.78 4.91 160.61 25.34 60.48 13 34 17

2142.95 -32.39 32.08 51.30 101.58 22 30 46

3929.34 7.85 147.25 23.54 56.62 14 20 25

DIFFERENTIAL CORRECTIONS

10E-1.1881 TRA 4.2777 TC3-6.0426 6AU 1.4808

ROE .6931 RRA -.5830 RCS 1.0792 FAU ,46915

F08-6.4678 FRA18.2726 FC-22.SO91 BDP 27273

SOE 1.3755 ERA 4.3173 BC3 6.1382 FSP 9997

MID-COURSE EXECUTION ACCURACy

$GT 8057.1SGR t543.7 SG3 2863.7

RflT -.8933 RRF -.9116 RTF .9957

SG6 6203.S RZ3 .0349 R13 -.9963

54;1 0175.1SGZ 683.9 THA 170_22

FLIGHT TIM( 354.00

DISTANCE 804.433

-6.88 AZL 88.73 HCA 250.86 SMA

-8.56 AZP 80.42 TAL 321.50 TAp

LAUNCH DATE OCT 12 1964

HELIOCENTRIC COLIC

RL 149.28 LAL .00 LOL 18.70 VL 32.593 GAL

RP 217.82 LAp -1.20 LOP 269.36 VP 22.449 GAP

3.209 DPA t7.06 RAp 161.97 ECC 1.2970

PO CST TIM INJ 2 LAT INJ 2 LOAMG

2108.$ -26.57 66.69

3715.S -.02 171.81

1S17.7 -27.95 45.07

34S1.6 .94 154.07

1542.9 -$0.46 23.40

3329.3 S.40 140.98

ORBIT DETERMINATION ACCURACY

ST 2414.8 SR 966.9 SS 3229.1

CRT -.8325 CRS .8934 CST -.9926

LSA 4115.2 MSA 517.S SSA 17.0

ELI 2551.3 (L2 507.0 ALF 160.78

GP 6.81 ZAL 142.44 ZAP 643.68 (TS 182.39 ZAE 98.42 ETERC 280.887 GL 9.62

PLANETOCENTRIC CONIC

C3 18.309 VHL 4.279

LNCH AZ34TH LNCH TIM(

90.00 18 59 8

90.00 11 14 45

100.00 20 29 15

100.00 12 27 17

110.00 _1 36 39

110.00 15 16 2

ARRIVAL DATE OCT 1 1965

EARTH TO MARS

185.42_ECC .22731 INC 1.2660 Vl 29.848

212.37 RCA 143.27 APO 227.57 V2 25.248

177.77 ZAC 89.60 ETC 259.00 CLF 66.70

DLA 15.85 RAL 167.41 RAD 6367.7 VIEL 11.819 PTH 2.09 VHP 3.255 DPA 17.14

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZldTfl INJ TIME 1=0 CST TIM

2709.79 -27.71 75.27 32.76 96.06 19 44 18 2109.8

4321.30 3.94 176.76 26.53 61.94 12 26 44 3721.3

2419.18 -29.01 53.72 38.56 97.53 21 9 34 1819.2

4067.15 5.09 160.91 25.92 60.51 13 35 24 3487.2

2144.69 -32.41 32.21 3|.92 |01.§0 22 $2 44 1544.7

3934.41 8.04 147.32 24.11 56.66 14 21 37 3334.4

DIFFERENTIAL CORRECTIONS

70E-1.2862 TRA 4.4990 TC3-6.1911BAU 1.5SS7

ROE .8947 RRA -.5640 RCS 1.0409 FAU .45519

FOE-6.$722 FRA17.8442 FC-21.SZ36 6SAP 29352

BDE 1.4442 BRA 4.5342 BC5 6.2760 FSP 9693

RAP 161.42 ECC 1.3015

INJ 2 LAT INJ 2 LONG

-26.58 66.78

.16 172.12

-27.$7 45.17

1.13 154.37

-30.49 23.52

3.59 141.24

ORBIT DETERMINATION ACCURACY

ST 2555.6 SR 959.9 SS 3189.7

CflT -.6315 CRS .8916 CST -.9929

LSA 4155.8 MSA 520.5 SSA 16.7

EL1 2663.39L2 507.7 ALF 161.$4

MID-COURSE EYJ[CUTICN ACCURACY

$GT 8378,3 SGR 1508.3 $63 2771.5

RRT -.8875 RIB r -,9061RTF .9959

SG8 8$11.0 R23 .0354 RI3 -.9965

$61 8483.3 SGZ 686.3 THA 170.66

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 227.27 LAP 1.22

RC 282,167 _HL 9.70

PLANETOCENTRIC CONIC

C3 18.591VHL 4.312

LNCH AZNTH LNCH TIME

90.00 19 1 21

90.00 11 15 37

100.00 40 31 25

100.00 12 28 15

110.00 21 59 2

110.00 13 17 7

FLIGHT TIME 355.00 ARRIVAL DATE OCT 3 1965

DISTANCE 808.502 EARTH TO MARS

LOt. 18.70 VL 32.594 GAL -6.92 AZL 88.71HCA 252.01SMA 185.44 ECC .22805 INC 1.2869 vl 29.848

LOP 27_.71VP 22.495 GAP -8.7TAZP 9_.4_ TAL 52!.!_ TAF 213.17 RCA _45._ AFG 227.73 V2 25.257

GP 6.67 ZAL 142.79 ZAp 65.26 (TS 162.58 zAE 96.57 ETE 178.06 ZAC 89.38 [TC 259.07 CLP 63,08

DLA 15.78 RAL 167.80 RAD 6567.8 VEL 11.831PTH 2.10 VHP 3.304 DpA 17.19 RAP 160.91ECC 1.3060

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.83 -27.72 75.34 35.39 96.03 19 45 32 2110.8 -26.60 66.86

4327.43 4.14 179.10 27.15 61.96 12 27 45 3727.4 .36 172.46

2420.39 -29.02 55.81 35.22 97.45 21 11 45 1820.4 -27.69 45.26

4093.10 5.29 161.24 26.51 60.54 13 36 26 3493.1 1.$3 154.69

2145,25 -32.43 32.33 32.55 101.44 22 34 45 1546.3 -$0.52 23.63

3940.00 8.24 147.81 24.70 56.71 14 22 47 3340.0 3.81 141.54

DIFFERENTIAL CORRECTIONS

TDE-1.3455 TRA 4.7211 TC3-6.3246 BAU 1.5916

ROE .6964 RRA -.5452 RC3 1.0025 FAU .44084

F09-G.2729 FRA17.4099 FC-20.5289 8SP 29420

80E 1.5150 6RA 4.7525 BC3 6.4036 FSP 9382

MID-COURSE EXECUTION ACCURACY 04_BIT DETERMINATION ACCURACY

SGT8685.8 SGR 1473.3 SG3 2678.1 ST 2654.9 SR 952.9 SS 3150.0

RRT -.8813 RRF -.9004 RTF .9961 CRT -.$303 CRS .8898 CST -.9931

SG6 8809.9 R23 .0359 R13 -.9966 LSA 4195.8 MSA 523.3 SSA 16.3

SG1 8782.9 SG2 688.4 THA 171.44 EL1 2774.6 ELI 508.2 ALF 162,81

LAUNCH OATS OCT 12 1964 FLIGHT TIME: 356.00 ARRIVAL DATE OCT 5 lg65

HELIOCENTRIC CONIC DISTANCE 812.572

RL 149.28 LAL .00 LOt. 18.70 VL 32.596 GAL -7.00 AZL $8.69 HCA

RP 8_8.91 LAp -1.25 LOP 271.86 VP 22.54! GAP -8.97 ALP 90.38 TAL

tiC 283.431 GL 9.78 GP 6.54 2AL 143.15 ZAP 63.69 [TS 182.73 ZA(

PLANETOCENTRIC CONIC

C3 18.891VHL 4.348 OLA 15.70 RAL 168.20 RAD 6367.6 VtEL |1,844 PTH

LNCH AZ1)ATH LNCH TIME L-I TIME INJ LAT INJ LOIS INJ RT AS(:

9o.00 19 3 43 2711.63 -27.73 75.40 34.04

go.o0 11 16 27 4334.15 4.35 179.48 27.76

100.00 20 33 43 2421.40 -29.03 53.60 33.97

100.00 12 29 9 4099.61 5.31 161.60 ZT.I$

110.00 22 1 12 2147.67 -32.45 32.43 33,21

110.00 13 18 9 3946.11 8.47 148.14 25.31

DIFFERENTIAL C_RRECTION8

TOE-1.4260 TRA 4,9433 TC3-6.4444 BAU 1.6457

ROE .6982 RRA -.5287 RC3 .9649 FAU .42534

FD[-6.1706 FRA16.9657 FC-19.5384 8SP 30451

BOE 1.5877 6RA 4.9713 BCS 6.5163 FSP 9059

EARTH TO MARS

253.16 SHA 185.46 ECC .22881 INC 1.3077 vl 29.848

320,61 TAp 213.97 RCA 143.03 APO 227.90 V2 25.327

94.75 ETE I78.33 ZAC 89.17 ETC 259.14 CLP 63.51

2.10 VHP 3.355 OPA 17.23

INJ AZHTH INJ TIME PO CST TIM

96,00 19 48 54 2111.6

61.99 12 28 42 3734.1

97.45 21 14 4 1821.4

90.57 t3 57 28 3499.6

101.38 22 58 89 1547.7

56.76 14 23 55 3346.1

RAp 160,45 ECC 1.3109

INJ 2 LAT INJ 2 LONG

-26.61 66.91

.58 172.83

-27.70 45.33

1.55 155.05

-30.55 23.75

4.04 141.86

ORBIT DETERMINATION ACCURACY

ST 2772.3 SR 945.8 SS 3108.9

CRT -.8290 CR9 .8881 CST -.9933

LSA 4238.9 MSA 525.9 SSA 16.0

ELI 2884.7 EL2 505.3 ALF 195.69

HID-COUR949 EXECUTION ACCURACY

SGT 8985.2 _ 1439.0 963 2583.8

RRT -.8749 RRF -.8943 RTF .9962

Sr_ 9099.7 R23 .0365 RI3 -.9967

SG1 9073.5 8GZ 690.5 THA 171.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)
ii

LAUNCH DATE OCT 12 lg14

HELIOCENTRIC CONIC

RL 149.28 LAL .ODLoL 16.70 VL

RP 21Q.ST LAP -1.E8 LOP 273.01 VP

RC ZO4.ETS GL S.e5 GP

PLANETOCENTRIC CONIC

C3 19.209 VHL 4.383

LNCH AZMTH LNCH TIME

90.00 19 S 13

90.00 11 17 13

100.00 EO 36 8

lOO.O0 12 29 $9

110.00 22 3 29

110.00 13 lS 8

FLIGHT 1114( 3sO.DO

DISTANCE 816.645

32.597 GAL -7-r08 AZL 88.27 HCA 254.31

22.586 GAP -9.17 AZlP 90.33 TAL 320.44

6.41 ZAL 143.52 ZAP U.lS (T$ 182.99 ZN[ 92.97

DLA 1S.SO RAL 138.61 RAD 6567.0 VEL 11.857 pTH 2.10

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH

2712.21 -2T.73 75.44 34.72 95.98

4341.43 4.59 179.89 28.40 62.03

2429.21 -29.04 53.94 34,54 97.42

4106.69 5.T5 161.99 2T,TG 60.62

2148.95 -32.4T 3Z,53 33,88 101.32

3952.11 8.72 148.49 25,94 56.82

ARRIVAL DATE OCT T 1965

EARTH TO MARS

Sl4A 185.49 ECC .22963 INC 1.$283 vl E9.848

TAP 214.76 RCA 142.90 APO EES.D8 VE 25.365

ETE 178.59 ZAC 86.97 ETC 25R.20 CLP 41.9T

VHP 3.410 DpA 17.26 RAP 130.03 ECC 1.3131

INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

19 51 25 2112.2 -23.$1 SA.SS

12 29 35 3741.5 .81 173.24

21 16 31 I622.2 -ET.T1 45.59

13 38 Z6 3506.7 l. T9 133.44

22 39 IT 1548.9 -30.57 £3.83

14 25 1 3352.7 4.29 142.20

DIFFERENTIAL C_RRECTIQNS MID-COURW[ EXECUTION ACCURACY

TOE-I.SOTT TRA §.tSSl TC3-S.5494 BAU 1.6987 8ST 9274,1 _ 1405.5 SG3 2409.3

ROE .?001RflA -.5085 RC$ .9278 FAU .41168 RflT -.84TDRtF -.8980 RTF .9933

FDE-6.0S40 FRAIE.5191 FC-18.5340 9SP 314S3 _ 9590.1 RE3 .0372 R13 -.9967

SOS 1.6623 BRA 5.1911 8C3 6.6148 FP 8753 SGI 9334.6 _ 692.Z THA 172.47

LAt_ICH OATS OCT 22 1994 FL|GHT TIME 392.00

HELIOCENTRIC "_NIC OISTANCE 920.721

RL 149.28 LAL .OO LOI. 10.TO VL 32.599 GAL -T.IT AZL 8I.G§ _ 255.47

RP 21S.22 LAP -1.31 LOP 274.17 VP 22.632 GAP -9.39 AZP 90.34 TAL 320.06

RC 285.910 rd. 9.92 GP 4.26 ZAL 143.90 ZAP 10.iT ETS 153.05 ZAE 91.23

pLAN[TOCENTRIC CONIC

C3 19.$47 _ 4.4R1DLA IS.SO RN. ISR.03 RM) 9SST.9 VIEL 11.871PTH 2.11

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ tQNG INJ RT ASC INJ AZI4TH INJ TIME

90.00 19 8 Sl 2712.57 -27.T3 TS,4T 35.40 9S,96 19 54 4

90.00 11 IT 55 4349.53 4,84 t80.33 tl.O3 62.07 t2 30 24

100.00 20 33 42 2422.8Z -29.03 53.99 35.23 97.39 21 19 5

lO0.O0 12 30 45 4114.39 3.00 162.41 tO.At 90.66 13 39 20

110.00 22 5 52 2130.09 --32,41 32,61 34.57 101.27 22 41 42

110.00 13 20 5 3959.63 8.98 t48.87 t6.39 56.86 14 26 5

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

T02-1.5911 TRA 5.3903 TC3-S.6406 BAU 1.T509 8GT 9534,0 _ 1373,0 $43 2395.1

ROE .7022 lIRA -.4909 RCS .89t3 FAU .39998 RRT -.9101Rm r -.0834 RTF .9964

FDE-S.DST5 FRAIS.OTlS FC-17.5919 BSP 32424 _ HSI.| R23 .0320 R13 -.99E8

SOS 1.7392 9RA 5.4126 BC3 S.7002 FSP 8439 SGI IH;ET.| _ 693.8 THA 172.91

ORBIT DETERMINATION ACCURACY

ST 2887.8 SR 938.S SS 30S4.3

CRT -.827T CflS ,8864 CST -,9934

LEA 4283.0 MSA 528.0 SEA 15.?

ELI 2993.8 EL2 508.1 ALF 164.48

ARRIVAL DATE OCT 9 1945

EARTH TO MARS

SHA 165.52 ECC .23050 INC 1.3487 VS 29.646

TAP 215.53 RCA 142.T6 APO 228.28 V2 25.404

ETE 178.83 ZAC 88.79 ETC 259.25 CLP 60.46

VHp 3.437 DpA 17.27 RAP 159.83 ECC 1.321T

PO CST TIM INJ 2 LAT INJ 2 LONG

2112.6 -26.62 SS.98

3749.3 I.OT 173.98

1822.8 -2T.72 45.49

3514.3 2.05 153.86

IS50.I -30.39 23.91

3359.8 4.56 14_.58

ORBIT DETERMINATION ACCURACY

ST 3002.0 M 931.7 iS $023.3

CRT -.9234 Cfl$ .8D4R CST -.9935

LEA 4328,9 USA 529.9 SEA 15.5

ELI 3102.0 EL2 507.7 ALF 165.21

LAUNCH DATE OCT IE 1934 FLIGHT TIME 364.00 ARRIVAL DATE OCT 11 1945

HELIOCENTRIC CONIC

RL 149.28 LAL .DO 16.70 VL

RP Z15.83 LAp -1.33

RC 287.IZT GL 9.97

PLANETOCENTRIC CONIC

C3 19.905 VHL 4.44Z

LNCH AZNTH LNCH TIME

SO.DO 19 11 37

SO.DO 11 18 33

100.00 20 41 23

tOO.D0 12 31 26

110.00 22 8 22

110.00 13 20 59

OIFFERENTIAL C_RRECTIONS

TOE-t.S?S$ TRA 5.$193 TC3-6.7170 BAU 1.8020

ROE .704S RRA -.4737 RE3 .6556 FAU .3821T

FDE-S.8463 FflA15.6254 FC-16.6215 BSP 33375

SOS 1.8173 8RA 5.6362 BC3 6.7713 FSP 8126

LAUNCH DATE OCT 12 1964

DISTANCE 824.800 EARTH TO MARS

LCA. 32.601 GAL -T.26 AZL 88.E3 HCA 256.63 SMA 165.55 [CC .23143 INC 1.3690 vl 29.848

LOP 275.33 VP 2Z.STI GAP -9.39 AZ1 e V0,32 TAL _1R.66 TAP ZIG.Z9 RCA 14_.61 APO _20.49 VZ Z$.442

GP S.15 ZAL 144.30 ZAP 59.23 ETS 183.t9 zA( 89.53 ETE 179.03 ZAC SS.Sl ETC ZSD.SD CLF 59.03

OLA 15.38 RAL 169.46 RAG SSET.8 VEL 11.886 PTH 2,11 VHP 3.527 DpA 17.26 RAP 159.32 ECC 1.3274

L-I TIME INJ LAT INJ LONG _NJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ E LAT INJ 2 LONG

2712.73 -27.73 75.48 36.11 95.96 19 56 50 2112.7 -26.62 SS.R9

4357,62 5.11 180,81 29.72 62.11 12 31 11 3757.8 1.34 174.16

2423.26 -29.05 54.01 35.94 97.38 21 21 46 1823.3 -IT.T3 45.46

4122.51 6.28 192.8T 19.09 60,71 13 40 11 3522.5 2.32 156.31

2151.10 -32.50 32.69 35.28 101.23 22 44 13 1551.1 -30.61 23.98

3967.44 9.27 149.28 E?,ES 56.95 14 27 6 3367.4 4.85 142.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9824.0 8GR 1341.4 SG3 2301.4 ST 3114.2 SR 924.S SS 2978.7

RRT -,6531 RRF -,9745 RTF .9964 CRT -.8250 CRS .8835 CST -.9936

9915,2 R23 .039T R13 -.9968 LEA 4375.3 MSA 531.4 SEA 15.2

SGI 9890.2 SG2 995.2 THA 173.32 EL1 3208.7 EL2 507.1 ALF 163.68

FLIGHT TIME 366.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC C.CJlC

RL 149.28 LAL .00 LOt. 18.70 I/I. 32.603 GAL

RP 215.54 LAP -1.36 L_ ITS,S0 V1P 22.723 GAP

RC 288.329 GL 10.02 GP 6.02 ZAL 144.71 ZAP

PLAhI_TOC(NTRIC CONIC

C3 20.285 VHi. 4.504 DLA 15.26 RAL 169,99 RAID SSS?,l V(L

DISTANCE 828.881 EARTH TO MARS

-T.35 AZl. 88.61 HCA 257.80 8NA 165.59 ECC .23Z4| INC 1.3890 V1 29.948

-9.T5 AZP 90.29 TAL 319.25 TAp 217.05 RCA 142.45 APO 228.72 V2 25.480

57.92 2TS 183.33 ZN[ 6T.47 ETE 179._ ZAC 88.44 ETC 259.34 CLP 57.62

TOE-l.TS21 TRA 5.8433 TC3-9.7901 BAU 1.9522

ROE .TOTO RRA -.4571 RC3 .9209 FAU .36750

FDE-5.7330 FRA15.1803 FC-13.9941 BIN D 34292

BDE 1.8987 BRA 5.8312 Re3 6.3293 FSAP 7820

11.902 PTH 2.11VHP

LNCH AZI4TM LNCH TIN( L-I -TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 19 14 31 2712.69 -2T.73 75.48 36,85 95,96

90.00 11 19 T 4399.83 5.40 tRI.31 30,40 62.16

100.00 20 44 1t 2423.54 -29.09 54.03 $6.61 97.3T

100.00 t2 32 8 4131.24 6,ST 165.35 29.77 90.7?

110.00 22 10 58 2152.00 -32.31 32.T9 36.00 101,19

110.00 13 21 SO 39T3.54 9.5T 149,72 27,24 ST.03

OIFF(RENTIAL C_IRECTIONS MID-COURIR EXECUTIOR ACCURACY

JGTIO084.3 JER 1331.1 _3 t208.T

ImT -.9433RRF -.111174 RTF .9964

IGI10119.1 Rt3 .0391 Rt3 -.99s8

_110|4§.3 _2 615.3 THA 173.70

3.589 OpA 17.23 RAP IS9.04 ECC 1.3338

INJTIME PC) CST TIM INJ 2 LAT INJ 2 LONG

19 $9 44 2112.7 -2S.62 $6.99

12 31 53 $796.9 1.63 174.66

21 24 34 1823.S -27.73 45.43

13 40 59 3551.2 2.$2 153.79

22 49 50 1552.0 -30.63 24.05

14 28 S 33TS.5 5.19 143.40

ORRIT O[T[RISINATION ACCURACY

ST 3225.2 M 91T.7 SS t933.6

CRT -.8238 CRS .8822 CST -.4937

LSA 4423.4 MSA 532,5 SSA 15,0

ELI 3314.8 EL2 506.2 ALF 166.49

t3E



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 12 1884

HELIOCENTRIC CONIC

RL 140.28 LAL .DO

RP 215.21 LAP -1.58

RC 289.515 GL 10.07

PLANETOCENTRIC CONIC

CS 20.887 VHL 4.548

LNCH AZI4TH LNCH TIM(

DO.DO 19 17 32

90.00 11 19 37

100.00 20 47 8

100.00 12 $2 44

t10.00 22 13 40

110.00 13 22 39

FLIGHT TIN[ 588,00 ARRIVAL OATE OCT 15 1965

DISTANCE 632.985 EARTH TO MARS

LOL 18.70 VL 32.805 GAL -T,45 AZL 88.59 HCA 258.9T SHA 185.82 ECC .25344 INC 1.4091 V1 29.$48

LOP 2TT.ST YP 22.788 GAP -9,95 AZP gO.2T TAL 318.82 TAp 217.79 RCA 142.29 APO 228.96 V2 25.517

GP 5.90 ZAL 145.13 ZAP 56.45 ET$ 183.45 ZAE 86,25 ETE 179.47 ZAC 88.28 ETC 259.37 CLp 56.25

DLA 15.12 flAL t70.33 RAD 8567.8 V[L 11,919 PTH 2.12 VHP 3.854 DPA 17.19 RAp 158.80 (CC 1.3405

L-I TIME |HJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2712.48 -27.75 75.46 37.57 95.97 20 2 44 2112.S -26.62 66.97

4378.46 5.70 181.85 31.11 62.22 12 32 55 3776.5 1._94 175.20

_425.96 -29.05 54.04 5T.40 97.56 21 27 29 t823.7 -27.73 45.49

4140.51 6.87 163.87 30.47 80.84 13 41 45 3540.5 2.95 157.30

2152.79 -32.52 32.82 58.74 101.16 22 49 52 1552.8 -30.64 24.10

3984.14 9.89 150.18 28.64 57.11 14 29 4 3384.1 5.48 145.85

OIFFERENT|AL CORRECTIONS

TDE-1.8491 TRA 6.0729 TC3-6.8281 BAU 1.9010

RDE .7096 RRA -.4411 RC3 .7869 FAU .35279

FDE-S.8205 FflA14.7599 FC-14.T636 BSP 35200

BOE 1.9806 BRA 6.0889 BC3 6.8733 FSP 7519

MID-COUR$2 EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_T10354.8 Sr_ 1281.7 SG3 2117.1 ST 5333.5 SR 910.7 SS 2886.7

RRT -.8372 RNF -.8601RTF .9984 CRT -.8224 CRS .8809 CST -.9937

_10413.7 RZ3 .0404 R13 -.9967 LSA 4471.0 MSA 533.S SSA 14.8

_110390,4 _2 89T,2 THA 174.05 EL1 3418.5 EL2 505.2 ALF 167.05

LAUNCH OATE OCT 12 1964 FLIGHT Till[ 370.00 ARRZVAL DATE OCT 17 1985

HELIOCENTRIC COLIC

RL 149.28 LAL .00

RP 214;89 LAP -1.41

RC 290.891GL 10.10

PLANETOCENTRIC CONIC

C3 21.113 VHL 4.595

LNCH AZ'_T_ LNCH TIN(

90.00 19 20 40

90.00 11 20 3

100.00 20 50 7

100.00 12 SS 17

110.00 22 16 28

110.00 13 23 26

DIFFERENTIAL C_IIRECTION8

TOE-1.9384 TRA 9.3050 TC$-8.8937 BAU 1.9420

flOE .7125 RRA -_4258 RC3 .7541FAU .33831

FOE-5.SO85 FRA14.SOSR FC-13.8728 BSP 36090

ROE 2.0652 BRA 8.3193 BC3 6.9050 FSP 7224

DISTANCE 837.048 EARTH TO MARS

LOL 18.70 VL 32.908 GAL -7.55 AZL 88.57 HCA 280.14 $14A 185.66 ECC .23455 INC 1.4290 Vl 29.848

LOP 278.84 VP 22.813 GAP -10.14 AZff 80.24 TAL 318.38 TAp 218.52 RCA 142.12 APO 229.21 V2 25.554

GP 5.77 ZAL 145.58 ZAP 53.13 [78 183.57 ZAI[ 84.67 ETE 179.66 ZAC 88.14 ETC 259.40 CLP 54.92

DLA 14.97 RAL 170.78 RAD 6567.9 V(L 11.937 pTH 8.12 VHP 3.T22 DPA 17.14 RAP 158.60 [CC 1.5475

L-I TIM( !NJ LAT INJ L_AG |NJ RT A,_. INJ AZMTH INJ TIN( _ C$T TIN INJ 2 LAT !NJ 2 LONG

2712.10 -27.73 75.44 38.33 95.98 20 5 52 2112.1 -26.61 66.95

4389.91 9.05 182.43 31.83 82.28 12 35 10 5786.6 2.27 175.78

2423.63 -29.05 54.04 38,16 97.36 21 30 31 1625.6 -27.75 45.49

4130.31 7.20 164.42 31.80 60.91 13 42 27 3550.5 5.26 157.64

2153.48 -38.53 38.87 3?.50 101.13 22 52 21 1553.5 -30.66 24.15

3993.22 10.22 150.87 26;38 57.20 14 29 59 3395.2 5.85 144.33

NID-COUR_[E_rCUTION ACCURACY ORBIT DETERMINATION ACCURACY

_TIOSTS,3 _ 1253.7 SG3 2027.3 ST 3440.7 SR 903.9 SS 2839.8

flRT -.SZ89RRF -.8587 flTF .9984 CRT -.8212 CRS .8798 CST -.9937

_10630.4 R83 .0413 R13 -.9987 LSA 4520.5 MSA 554.1 SSA 14.7

S611062T.5 SG8 697.8 THA 174.36 ELI 3521.6 EL2 504. O ALF 167.57

LAUNCH DATE OCT 12 1954

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 214.58 LAP -1.43

RC 291.651GL 10.14

PLANETOCENTRIC CONIC

C3 21.564 VHL 4.644

LNCH AZNTH LNCN TIME

90.00 19 25 56

90.OD 11 20 26

100.00 20 53 16

100.00 12 33 47

110.00 22 19 21

110.00 19 24 11

FLIGHT TIM( 372.00 ARRIVAL DATE OCT 19 1965

DISTANCE 841.153 EARTH TO MARS

LOL 18.79 YL 52.810 GAL -T.68 AZL 88.55 HCA 281.32 SNA 185.71 ECC .25568 INC 1.4488 vl 29.846

LOP 280,02 VP 22.857 GAP -10.33 AZP 50.22 TAL 317.92 TAP 219.23 RCA 141.94 APO 229.47 V2 25.590

GP 5.86 ZAL 146.00 ZAP 53.64 ETS 185.89 ZAE 85.12 (TE 179.83 ZAC 88.00 ETC 259.41 CLP 55.64

OLA 14.82 RAL 171.23 RAO 8567.9 VEL 11.956 pTH 2.13 VHP 3.725 DpA 17.07 RAp 158.44 ECC 1.554R

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2711.57 -27.T3 75.40 59.11 96.0D 20 9 7 2111.6 -26.60 86.91

4397.30 6.38 183.03 32.58 62.35 12 33 43 5797.3 2.81 176.36

2423.47 -29.05 54.03 38.93 97.37 21 33 39 1823.5 -27.73 45.48

4180.64 7.54 164.99 31.94 60.99 13 43 8 3560.8 3.81 158.41

2154.09 -32.54 32.91 38.27 101.10 22 55 15 1554.1 -50.67 24.20

4002.78 10.57 151.18 30,11 57.30 14 30 53 3402.8 6.19 144.84

01FFERENT| AL C_RRECTION9 MIO-COURIM[ EXECUTION ACCURACY ORBIT DETERHZNATION ACCURACY

TOE-2.O$OO TRA 6.5392 TC3-6.8869 BAU 1.9982 $GT10808,9 8GR 1888,9 363 1939.2 ST 3546.7 SR 897.2 SS 2792.3

ROE .7157 RRA -.4111RC3 .7224 FAU .32404 RRT -.8205 RRF -.8451RTF .9963 CRT -.8201CRS .8788 CST -.9937

FDE-5.3926 FflA13.ST27 FC-13.0099 8SP 36949 S6810878.4 R23 .0422 RI3 -.9966 LSA 4571.1NSA 554.$ SSA 14.5

DOE 2.1524 8RA 6.5521BC3 6.9244 FSP 6934 S8110855.9 SG8 698.2 THA 174.66 EL1 3623.7 ELI 502.5 ALF 168.05

LAU_iCH DATE OCT 12 1964 FLIGHT TIN[ 374.00 ARRIVAL DATE OCT R1 1965

HELIOCENTRIC CGNIC

RL 149.28 LAL .00 LOt. i8.70 VL

RP 214.24 LAP -1.46 LOP 281.20 VP 22.901 GAP -10.53 AZP 90.19 TAL

RC 292.998 Cd. 10.18 GP 5.54 ZAL 148.45 ZAP 52,59 [T$ 183.79 ZAE

PLANETOCENTRIC CONIC

CS 22.040 VHL 4.695 DLA 14.95 RAL 171,70 RAO 6587.8 VEL 11.976 PTH 2.13 VHP 5.865 DPA 16.99

LNCH AZMTN LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM

90.00 19 27 1T 2710.91 -27.72 75.35 39.90 99.02 20 12 28 2110.9

90.00 11 20 45 4408.53 6.72 163.67 33.34 62.43 12 34 t4 3808.5

100.00 20 56 SO 2423.20 -29.05 54.01 39.72 97.38 2_ 36 55 1823.2

100.00 12 34 14 4171,47 7.90 165.80 32.70 61.08 13 43 45 3571.5

110.00 22 22 20 2154.82 -32,55 52.95 39.06 101.08 21 58 15 1554.6

110.00 13 24 53 4012.82 10.94 151.73 30.87 57.41 14 31 46 3412.8

DIFFERENTIAL CCRRECTIONS MID-COURW[ EXECUTION ACCURACY

TOE-2.1227 TRA 6.7795 TC3-8.8273 2AU 2.0425 SGT11038,7 sr_ 1801.3 SG3 1858.9

ROE .7191 RRA -.3970 RC3 .6912 FAU .31001 RRT -.8120 RRF -.8375 RTF .9963

FDE-5.2770 FRA13.4470 FC-12.1772 BSP 37790 S6811097.9 R23 .0432 R13 -.9965

BOE 2.2412 BRA 6.7881 9C3 6.9319 FSP 6649 SG111075.9 SG2 698.4 THA 174.93

D|STANCE 845.218 EARTH TO MARS

32.813 GAL -7.T7 AZL 88.53 HCA 262.49 SMA 185.75 ECC .23689 ZNC 1.4686 vl 29.840

317.44 TAP 219.94 RCA 141.75 APO 229.75 v2 25.625

81.61 ETE 180.00 ZAC 87.87 ETC 259.43 CLP 52.$9

RAP 158.33 [CC 1.3627

INJ Z LAT INJ 2 LONG

-26.60 66.86

2.97 176.99

-27.72 45.46

3.98 159.00

-50.68 24.23

6.57 145.37

OROIT DETERN|NATION ACCURACY

ST 5650.3 SR 89_.8 SS 2743.7

CRT -.8190 CRS .8779 CST -.9937

LSA 4821.7 MSA 534.4 SSA 14.4

ELI 3725.9 EL2 500.9 ALF 168.49

237



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 12 1964 FLIGHT TIME 376.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 213.93 LAP -1.48

RC 294.131 GL 10.18

PLANETOCENTRIC CONIC

CS 22.$44 VHL 4.748 DLA

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT

90.00 19 30 46 2710.11 -27.72

90.00 11 21 1 4420.26 7.09

100.00 20 59 51 2422.61 -29.05

100.00 12 34 37 4182.82 6.27

110.0D 22 25 25 2155.07 -32.55

110.00 13 25 33 4023.32 11.33

DIFFERENTIAL C_RRECTIO4MS

70E-2.2181 TRA 7.0168 TC3-6.8973 9AU 2.0884

ROE .7229 RRA -.3837 RC3 .6628 FAU .29629

FDE-5.1629 FRA13.027G FC-11.3783 BSP 36594

BOE 2.3330 BRA 7.0270 6C3 8.9290 FSP 6370

OlSTARCE 849.304 EARTH TO MARS

LOL 18.70 VL 32.616 GAL -7.86 AZL 88.5I HCA 263.66 SMA 185.80 ECC .23816 INC 1.4883 Vl 29,846

LOP 282.38 VP 22.945 GAP -10.72 AZP 90.16 TAL 316.95 TAp 220.63 RCA 141.55 APO 230.05 V2 25.662

GP 5.43 2AL 246.92 ZAP 51.38 ETA 163.89 ZAE 60.13 ET( 180.16 ZAC 87.76 ETC 259.43 CLP 51.10

14.47 RAL 172.17 NAG 6567.9 VEL 11.997 PTH 2.14 vHP 3.941DPA 16.90 RAp 158.26 ECC 1.3710

INJ LC_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lHJ Z LONG

75.29 A0.71 96.05 20 15 56 2110.1 -26.59 66.81

184.33 34.12 62.51 12 34 42 3820.3 3.35 177.64

53.98 40.53 97.39 21 40 14 1322.9 -27.72 45.43

166.23 33.49 61.17 13 44 20 3582.8 4p36 159.63

32.99 39.87 101.06 23 1 20 1555.1 -30.69 24.27

152.30 31.65 57.53 14 32 36 3423._ 6.96 145.92

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11248.3 $GR 1177.1 8G3 1768.9 9T 3753.0 SR 884.2 SS 2694.9

RRT -.9034 RMF -.8298 RTF .9962 CRT -.9181CRS .8773 CST -.993?

SG811309.9 R23 .0442 R13 -.9964 LSA 4673.7 MsA 534.0 SSA 14.2

S6111288.3 SGZ 698.4 THA 175.18 EL1 3823.3 ELI 499.1ALF 188.90

LAUNCH DATE OCT 12 1964 FLIGHT TIME 378.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRZC C_)N1C

RL 149.26 LAL .00

RP 213.62 LAP -1.50

RC 295.251 G4. 10.19

PLAN_T_ENTRIC C_IC

C3 23.077 VHL 4.804

LNCH AZIMTH LNCH TIM(

90.00 19 34 20

90.00 11 21 14

100.00 21 3 17

lO0.O0 12 34 58

110.00 ZZ 26 35

110.00 13 26 10

DIFFERENTIAL CORRECTIONS

TOE-2.3152 TRA 7.2614 TC3-6.6844 9AU 2.1329

ROE .7268 RflA -.3711 RC3 .6344 FAU .28281

FOE-5.0477 FRA12.6169 FC-10.6097 BSP 39397

ROE 2.4266 9flA 7.2709 9C3 6.9135 FSP 6099

OI$TANCE 853.390 EARTH TO MARS

LOL 18.70 VL 32.619 GAL -8.00 AZL 88.49 HCA 264.86 SMA 185.85 ECC .23949 INC 1.5080 Vl 29.846

LOP 283.37 VP 22.988 GAP -10.91 AZP 90.13 TAL 3t6.45 TAp 221.31 RCA 141.34 APO 230.36 V2 25.697

GP 5.32 ZAL 147.39 Z_kp 50.21 ETS 163.98 ZA( 76.69 ETE 180.31 ZAC 87.65 ETC 259.43 CLP 50.00

DLA 14.28 RkL 172.64 RAD 6567.9 VEL 12.019 PTH 2.I5 VHp 4.019 DPA 16.79 RAP 158.23 ECC 1.$798

L-I TIME ZNJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

2709.20 -27.71 73.23 4t.54 96.08 20 19 29 2109.2 -26.58 66.74

4432.56 7.47 163.03 34.92 62.61 12 35 7 3832.6 3.74 _78.33

2422.33 -29.04 53.95 41.36 97.41 21 43 40 1822.3 -27.71 45.40

4194.66 6.69 166.90 34.29 61.26 13 44 53 3594.7 4.76 160.28

2153.47 -32.36 33.0_ 40.69 101.04 23 4 30 1555.5 -30.69 24.29

4034.29 11.73 152.90 32.45 57.66 14 33 25 3434.3 7.37 146.50

MIO-COUflSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT11436.2 _ 1134.0 $63 1687.1 ST 3853.9 SR 877.8 83 2645.3

RRT -.7948 RRF -.8221RTF .9961 CRT -.8172 CRS .6767 CST -.9937

SGl!1|5t4.2 RZ3 .0453 R13 -.9963 LSA 4726.1NSA 533.5 SSA 14.1

SGI11493.0 SG2 698.0 THA 175.41 ELI 3921.3 ELI 497.2 ALF 169.29

LAUNCH DATE OCT 12 1964 FLIGHT TIME 380.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 149.26 LAL .OD

RP 213.31 LAp -1.52

RC 296.356 GL 10.20

PLANETOCENTRIC CONIC

C3 23.640 VHL 4.862

LNCN AZMTN LNCH TIME

gO.DO 19 58 O

gO.D0 11 21 24

tO0.DO 21 6 49

tO0.O0 12 35 16

110.00 22 51 49

110.00 13 26 46

DIFFERENTIAL CORRECTIONS

TDE-2.4155 TRA 7.5091 TC3-6.8622 BAU 2.1772

ROE .7312 RRA -.3592 RC3 .6074 FAU .26968

F06-4.9346 FRAt2.2118 FC3-9.8761 SSP 40173

6DE 2.323? BRA 7.5177 BC3 6.8890 FSP 5835

DISTANCE 857.474 EARTH TO MARS

LOL 18.70 VL 52.622 GAL -6.13 AZL 68.47 HCA 266.05 SHA 185.90 ECC .24089 INC 1.5276 vl 29.648

LOP 264.76 VP 23.031 GAP -11.10 kip 90.11TAL 315.93 TAp 221.98 RCA 141.12 APO 230.68 V2 25.731

GP 5.21 ZAL 147.97 ZAP 49._7 ETA 184.07 ZAE 77.28 ETE 180.45 ZkC 87.56 ETC 259.42 CLP 46.87

OLA 14.09 RAL 173.12 RAD 6568.0 VEL 12.042 pTH 2.15 VHp 4.099 DpA 16.67 RAp 156.24 ECC 1.3891

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT [NJ 2 LONG

2708.20 -27.70 75.15 42.38 96.12 20 23 9 2108.2 -26.56 66.67

4445.33 7.87 185.75 35.75 62.71 12 35 30 3845.3 4.15 179.05

2421.76 -29.04 53.91 42.20 97.43 21 47 11 1621.8 -27.70 45.56

4207.00 9.06 167.59 35.11 61.5g 13 45 25 3607.0 5,17 160.97

2155.82 -32.56 33.04 41.53 10|.03 23 7 45 1555.8 -30.70 24.32

4045,71 12.14 153.52 33.27 57.80 14 34 12 3445.7 7.80 147.11

NIO-COUR9E EXECUTION ACCURACY OR01T DETERHIHATION ACCURACY

SGT11656.0 SGR 1132.1 SG3 1607.5 ST 3953.9 SR 871.7 SS 2595.7

RRT -.7663 RRF -.8146 RTF .9960 CRT -.8166 CRS .8763 CST -.9936

86811710.8 R23 .0464 R13 -.9962 LSA 4779.9 MgA 332.6 SSA 14. O

S6111690.1 $62 697.5 THA 175.62 EL1 4018.5 EL2 495.1ALF 169.63

LAUNCH DATE OCT 12 1964 FLIGHT TIME 382.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC COHIC

RL 149.26 LAL .00

RP 213.01 LAp -1.55

RC297.446 GL IO.ZO

PLAN(T_ENTRZC CONIC

C3 24.236 VHL 4.923

LNCH AZMTH LNCH TIM(

90.00 19 41 48

90.00 11 21 51

100.00 21 10 27

100.00 12 35 32

110.00 22 35 8

110.00 13 27 20

OIFFERENTIAL CORRECTIONS

T06-2.5176 TRA 7.7610 TC3-6.8297 BAU 2.2209

ROE .7359 RRA -.3481 RC3 .5815 FAU .25887

FOE-4.8214 FRAIl.9138 FC3-9.1760 BSP 40932

BDE 2.62_9 BRA 7.7688 9C3 6.8545 FSP 5579

DISTANCE 861.557 EARTH TO MARS

LOt. 18.70 VL 32.625 GAL -8.26 AZL 88.45 HCA 267.25 SMA 185.96 ECC .24235 INC 1.5474 Vt 29.848

LOP 285.95 VP 23.073 GAP -11.30 AZP 90.07 TkL 3|5.39 TAp 222.64 RCA 140.89 APO 231.02 V2 25.765

GP 5.11 ZAL 148.37 ZAP 47.97 ETS 184.15 ZAE 75.91 ETE 180.59 ZAC 87.47 ETC 259.40 CLP 47.76

DLA 13.88 RAL |73.61RAD 6368.0 VEL 12.067 PTH 2.16 VHP 4.182 DpA 16.54 RAp 156.28 ECC 1.3989

L-[ TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2707.11 -27.69 75.08 43.24 96.16 20 26 53 2107.1 -26.55 66.59

4458.61 8.29 186.31 36.59 62.83 12 35 50 3858.6 4.58 179.79

2421.13 -29.03 53.66 43.06 97.46 21 50 48 1821.1 -27.70 45.31

4219.82 9.48 168.32 35.95 61.52 13 45 32 3619.8 5.60 161.68

2138.13 -32.57 33.07 42.39 101.02 23 11 4 1556.1 -30.70 24.34

4057.58 12.57 154.17 34.11 57.95 14 34 57 3457.6 8.25 147.74

MID-CQUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT21848.0 SGR 1111.4 SG3 1330.3 ST 4051.9 SR 865.6 SS 2543.2

flRT -.7776 RRF -.807| RTF .9958 CRT -.8160 CRS .8761 CST -.9936

S6611900.0 R23 .0476 RI3 -.9960 LSA 4833.5 HSA 531.4 gSA 13.9

SG111879.6 SOZ 696.7 THA 175.81 ELi 4113.9 ELI 492.8 ALF 169.97
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JPL TM 33-1OO EAITTH--MAR_ TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 12 1864 FLIGHT TIRE 594.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC

RL 148.28 LAL .00

RP 212.72 LAP -1.57

RC 298.526 ;L 10.20

PLAMETOCENTR1C CONIC

C$ 24.888 VHL 4.986 DLA

LNCH A2MTH LNCH TIME L-I TIME INJ LAT

90.00 19 45 38 2705.94 -27.68

90.00 11 21 38 4472.38 9.71

100.00 21 14 g 2420.44 -29.03

100.00 12 33 45 4233.12 9.91

110.00 22 38 32 2158.41 -32.57

110.O0 13 27 82 4069.90 13.01

DIFFERENTIAL CORRECTIONS

TOE-2.6231 TRA 8.0171 TC3-6.7893 BAU 2.2645

RDE .7406 RflA -.3376 RC3 .5569 FAU .24451

FOE-4.71OO FRAlt.4228 FC3-8.5133 9SP 41648

BOE 2.7257 Bltk 8.0242 BC3 6.8121 FSP 5326

DISTANCE 985,638 EARTH TO MAR8

LOL 19.70 VL 32,628 GAL -8.59 AZL 88.43 HCA 268.44 S44A 186.01 ECC .24388 |NC 1.8670 Vl 29.848

LOP 287.15 VP 23,115 GAP -11.49 AZP 90.04 TAL 314.84 TAp 223.28 RCA 140.65 APO 231.58 V2 25.798

GP 5.00 ZAL 148.87 ZAP 46.90 ET9 184.25 ZAE 74.57 ETE 180.72 ZAC 87.39 ETC 259.38 CLp 46.70

13.67 RAL 174.10 RAO 6568.0 VEL lZ.093 PTH 2.16 VHP 4,268 OpA 16.40 RAP 1S8.37 ECC 1.4092

INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

74.99 44.|2 96.20 20 30 44 2105.9 -26.54 66.51

187.30 57.45 62.95 12 36 8 3872.4 5.02 120.57

53.61 43.93 97.48 21 54 30 1820.4 -27.69 45.26

169.07 36.81 61.65 13 46 19 3633.1 6.04 162.41

33.09 45.28 101.00 23 14 zg 1556.4 -30.71 24.36

154.85 34.97 59.11 14 35 42 5469.9 8.71 148.40

MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SG712033.4 S_q 1092.0 S63 1455.6 ST 4149.0 SR 859.8 SS 2494.8

RRT -.7995 RRF -.7999 RTF .9957 CRT -.8157 CR8 .8761 CST.-.9g35

$6812092.9 R25 .0499 R13 -.9959 LSA 4888.4 MSA 330.0 SSA 13.9

S6112062.9 Sr_ 995.7 THA 175.99 ELI 4208.7 ELI 490.3 ALF 170.27

LAUNCH DATE OCT 12 1964 FLIGHT TIME 386.00 ARRIVAL DATE NOV Z 1965

HELIOCENTRIC CCIqIC

RL 149.28 LAL .00

RP 212.43 LAP -1.59

RC 299.592 ft. 10.19

PLAN(TOCENTRIC CONIC

C3 25.531 VHL 5.053

Liq_.H AL--Mt"-_ Lk_H T|i4(

90.00 19 49 34

90.00 11 21 37

100.00 21 17 57

100.00 12 33 56

110.00 22 42 0

110.00 13 28 22

DIFFERENTIAL C_RRECTION8

TOE-2.TS15 TRA 8.2788 TC3-9.7391 BAU 2.3074

ROE .7482 RRA -.3280 RC3 .5333 FAU .23242

FDE-4.5991 FRAtt.0396 FC3-7.8912 BSAP 42356

BI)E 2.8515 BRA 8.2853 BC3 6.7602 F�P 5082

DISTANCE 869.716 EARTH TO MARS

LOt. 19.70 VL 32,932 GAL -8.54 AZI. 88.4| HCA 269.64 SMA 186.07 ECC .24549 INC 1.5867 vt 29.848

LOP 289.35 VP 23.157 GAP -11.99 AZP 90.01 TAL 314.26 TAP rJtA,Ol RCA 140.39 APO 231.75 V2 25.831

GP 4.91 ZAL 149.39 ZAP 45.99 (T$ 194.30 ZN[ 73.26 ETE 180._14 ZAC 87.32 ETC 259.35 CLP 45.66

0LA 13.44 RAL 174.90 RAD 9598.0 VI[L 12.12_ PTH 2.17 VtAp 4.356 DPA 16.25 RAp 158.49 ECC 1.4202

"-" TIM( INJ LAT |NJ L_G _mJ K! _=_ •ma ..... IMJ T_"_ ;_ C'T TI" '*'' _ ''" :_' _ LONGL • " ....... " """ amen o _ ... - _-, ... -

2T04.72 -27.69 74.90 45.01 99.24 20 34 59 2104.7 -26.52 66.43

4489.62 9.15 199.11 38.53 63.09 12 36 24 3896.6 5.47 181.37

2419.99 -29.02 53.75 44.85 97.51 21 58 17 1819.7 -27.68 45.2|

4246.87 10.35 199.95 37.70 61.80 13 49 43 3646.9 6.50 163.18

2159.68 -32.57 33.11 44.15 100.99 23,17 57 1556.7 -30.71 24.38

4082.96 13.47 155.56 35.86 58.28 14 36 24 3462.7 9.18 149.09

MID-CouR_ EXI[CUT|_I4 ACCURACY ORBIT DETERMINATION ACCURACY

SGTXttI2.Z SGR 1073.6 SG3 1383.2 87 4245.0 SIR 854.0 SS 2443.9

flRT -.7913 RRF -.7929 RTF .9955 CRT -.8154 CRS .8763 CST -.9934

S6812259.3 R25 .0501 R15 -.9957 LSA 4943.9 MSA 528.4 SSA 13.8

S6112239.9 Sr_ 694.5 THA 176.16 ELI 4302.5 EL2 487.7 ALF 170.56

LAUNCH DATE OCT 12 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC

RL 149.26 LAL .,0D

RP 212.15 LAP -1.61

RC 300.645 GL 10.17

PLAHETOCENTRIC CONIC

C3 26.234 VHL 5.122

LNCH AZNTH LNCH TIME

90.00 19 53 36

90.00 11 21 37

100.00 21 21 49

100.00 12 36 4

110.00 22 45 33

110.00 13 28 50

DIFFERENTIAL CORRECTION8

TOE-2.6427 TRA 8.5444 TC3-6.6815 6AU 2.3502

ROE .7518 Rflk -.3190 RC5 .5109 FAU .22076

FOE-4.4689 FRAIO.6626 FC3-7.2852 9SP 43026

BDE 2.9404 9RA 8.5504 BC3 6.7010 FSP 4843

OISTANCE 873.791 EARTH TO MARS

LOL 18.70 VL 32.635 GAL -8.68 AZL 88.39 HCA 270.85 SMA 186.13 ECC .24717 IMC 1.6065 vl 29.848

LOP 289.55 VP 23.198 GAP -11.68 AZF 89.98 TAL 313.68 TAp 224.52 RCA 140.15 AlSO 232.14 v2 25.863

GP 4.81ZAL 149.90 ZAP 44.86 ETS 184.37 ZAE 71.98 ETE 160.96 ZAC 87.27 ETC 659.32 CLP 44.66

DLA 13.21RAL 175.10 RAD 6568.1VEL 12.149 PTH 2.18 VHp 4.447 DpA 16.08 RAp 158.64 ECC 1.4317

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2703.45 -27.67 74.81 45.92 96.29 20 38 39 2105.A -26.51 66.34

4501.34 9.61 188.96 39.23 63.23 12 56 38 3901.3 5.94 182.20

2418.92 -29.01 53.70 45.74 97.54 22 2 6 1818.9 -27.67 45.15

4261.11 10.81 170.66 58.60 61.96 13 47 5 3661.1 6.98 163.97

2156.93 -32.56 33.13 45.06 I00.98 23 21 50 1556.9 -30.72 24.40

4095.85 13.94 156.29 36.76 56.47 14 37 6 3495.9 9.67 149.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT12383.4 87_ 1056.2 SG3 1513.2 ST 4539.5 SR 848.3 SS 2392.4

R_T -.7535 RRF -.7861RTF .9955 CRT -.8154 CRS .8766 CST -.9933

SG812428.4 R23 .0514 R15 -.9955 LSA 4999.5 MSA 526.5 SSA 13.7

S6112409.1 662 693.0 THA 176.51 ELI 4594.6 EL2 484.9 ALF 170.83

LAUNCH OATE OCT 12 1964 FLIGHT TIME 590.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CCNIC

RL 149.28 LAL .O0

RP 211.87 LAp -1.63

RC $01.687 GL 10.15

PLANETOCENTRIC CONIC

CS 26.978 VHL 5.194

LNCH AZNTH LNCH TIM(

90.00 19 57 42

90.00 11 21 33

1OO.OO 21 25 46

100.00 12 _8 10

110.00 22 49 9

110.00 13 29 18

OIFFERENTIAL C_RRECTION8

70E-2.9882 TRA 8.8150 TC3-6.6179 BAU 2.3934

ROE .7880 RRA -.3107 RC3 .4897 FAU .20953

FOE-4.3819 FRA10.2919 FC3-6.7239 BSP 43886

BDE 3.0538 BRA 8.8205 BC3 6.6360 FSP 4609

DISTANCE 877,862 EARTH TO MARS

LOL 18.70 VL 32.639 GAL -8.83 AZL 88.37 HCA 272.05 SMA 186.20 ECC .24893 |NC 1.6263 vt 29.848

LOP 290.76 VP 23.238 GAP -12.08 AZP 89.94 TAL 313.07 TAp 225.13 RCA 139.85 APO 232.55 V2 25.895

GP 4.72 ZAL 150.43 ZAP 43.89 ETS 184.44 ZAE 70.73 ETE 181.07 ZAC 87.22 ETC 259.28 CLP 43.69

DLA 12.97 RAL 175.61 RAD 6568.1 VEL 12.180 PTH 2.19 VHP 4.540 DpA 15.91 RAP 158.83 ECC 1.4440

L-I TI14t[ INJ LAT INJ I._NG INJ RT A$C INJ AZMTH 1NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2702.14 -27.66 74.72 46.85 96.33 20 42 44 2102.1 -26.49 86.24

4516.52 10.07 189.83 40.16 63.39 12 36 50 3916.5 6.42 183.05

2418.12 -29.00 53.64 46.66 97.57 22 6 4 1818.1 -27.65 45.10

4275.78 11.26 171.50 39.52 62.15 13 47 26 5675.8 7.46 164.79

2157.19 -32.56 35.15 45.99 100.97 23 25 6 1557.2 -30.72 24.42

4109.47 14.43 157.05 37,68 58.67 14 37 46 5509.5 10.17 150.53

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$G712549.1 SGR 1040.0 $63 1245.7 ST 4433.1 9R 842.9 SS 2341.3

RRT -,7459 RRF -.7798 RTF .9951 CRT -.8156 CRS .8773 C$T -.9932

Sr,_12592.2 fl23 .0529 R13 -.9953 LSA 5056.7 MSA 524.3 SSA 13.6

S6112573.2 $G2 691.4 THA 176.45 ELl 4496.9 EL2 481.9 ALF 171.08
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JPL TM 33-100 EANTH--MARI TIRAJ ercTONlerll (VOL. I. 1964)
i i

LAUNCH OAYE OCY 12 1964

HELIOCENYR|C CONIC

RL tAR.E8 LAL .00

RP 611.60 LAP -t.64

RC $OE.Tt7 GL |0.16

PLAMEYOCENYR|C CONIC

CS 67.765 VHL §.669

LNCH AZMYM LNCH TIM(

90.00 EO I 52

90.00 11 21 86

100.00 21 26 47

100.00 tE 33 14

110.00 62 52 49

110.00 16 29 41

FLIIHT TIN( 302.00 ARRIVAL DATE NOV 6 1955

DISTANCE 001.927 EARTH TO MARS

LOL 18.70 YL 38.$43 GAL "0.99 AZL 8t.$5 HCA 273.26 _4A 186.26 ECC .25077 |NC 1.946£ Vl 69.848

LOP Rgt.IT YP 13.878 GAP -18.28 A_P IS.It TAt. 318.45 TAP 225o71 RCA 135.65 APO 836.17 VE E5.1ES

6P 4.63 ZAL I§O.St ZAF 42.t5 ETI 184.50 |ME ES.5t EYE 181.17 ZAC 07.tl [TC 659.24 CLP 46.74

OLA 12.72 RAL 1T6.12 RAO ISlI.1 VEL 12.212 PTH 2.|0 VHP 4.636 DPA 15.72 RAP 159.05 [CC 1.4561

L-I TIME |NJ LAT |MJ LONG |NJ RT ASC INJ A214TH |NJ TIME PO CST TIM |NJ Z LAT INJ 2 LONG

6700.02 -27.05 _4.62 47.80 96.38 20 41 53 2100.8 -26.47 66.15

4532.14 10.54 190.73 41.10 63.57 12 37 0 3932.1 6.11 163.94

2417,30 -29.00 53.51 4T.II 97.80 22 10 4 1817.3 -27.64 45.04

4290.89 11.76 1T2.36 40.47 62.32 13 47 45 3690.9 7.96 165.63

615?.45 -32.50 33.17 46.93 100.91 23 28 47 1557.5 -30.73 64.44

4123.50 14.92 157.83 38.64 58.88 14 38 25 3523.5 10.69 151.29

DIFFERENTIAL C_RRECTIOM8 M|O-COUROE ExECUT|CN ACCURACY ORBIT DETERNIHAT|ON ACCURACY

TOE-3.0762 TRA 6.0922 TC3-6.3459 BAU 2.4300 KTI2708,3 SGR |024.1 863 1160.5 ST 4525.t SR 837.5 $S 2EeI.t

ROE .7644 RflA -.$033 RC3 .4IS3 FAU .1ROSY RRT -.TSOT RRI r -.773T RTF .9946 CRT -.I158 CRS .6780 CST -.9931

F06-4.2734 FRA 6.1293 FCS-S.IStT Blip 44300 _J812T41.1 RZ3 .0S44 Rt3 -.9950 LEA 5113.3 MSA 521.9 SEA 13.5

60E 3.1697 IRA 6.0972 BC3 6.3627 FSP 431$ 96|12T30.9 _2 6t9.4 ?HA 176,50 EL1 4577.0 ELE 478.8 ALF t71.SZ

LAUNCH DATE OCT 12 1964 FLIGHT T|NE 384.00 ARRIVAL OAYE NOV 10 1965

14[LtOCENTRIC C_NIC O|ITANCE 013.907 EARTH TO MARS

RL 149.2R LAL .00 LOt. tO.TO VL 32.$47 GAL -8.10 A'ZL 8t,$3 HC.A 274.47 9114A 18t.33 ECC .25270 |NC 1.6663 vl 29.845

RP 211.53 LAP -1.66 lOP 293.10 VIP 23.318 GAP -12.40 ATP _l.IT TAt. 311.02 TAp 226.29 RCA 139.24 APO 233.41 V2 25.956

RC 306.736 GL 10.00 GP 4.34 ZAL 151.5| ZAP 42.03 ET6 164. $5 ZAE 88.32 ETE 181.Z_7 ZAC 87.15 EYC 259.19 CLP 41.83

pLANETOCENTItlC C_N|C

C3 E$.397 VHt. 5.348 DLA 12.47 RAt. l?I.Ikl RAD 1568.L VEL 12.2A6 PTH 2.20 VHp 4.735 OpA 15.53 RAP 159.30

LNCM AZIITH LNCH TIM( L-| TIME INJ LAT |NJ LONG |NJ RT AS(; |HJ AZNTH |NJ TIN( PO CSY T|M INJ Z LAT

90.00 ZO i 7 2i99.41 -27.64 74.52 48.76 86.43 20 31 6 2099.3 -26.46

90.00 11 21 20 4348.21 11.08 181.66 42.07 63.75 12 37 9 3940.2 7.41

100.00 21 33 51 241R.48 -28.SS 53.52 48.57 97.63 22 14 8 1816.5 -27.63

100.00 12 36 17 4308.44 12.25 I73.21 41.44 62.52 13 48 3 3706.4 8.47

110.00 22 51 33 21S7.74 -32.S9 33.19 4T.II 100.95 23 32 31 1557.7 -30.73

110.00 13 30 S 4137.15 15.43 |58.65 38.11 69.11 14 39 3 3537.9 11.EE

O|FFERENTIAL CX21R2CT|CN6 _|D-COURII[ [vlrCUT|(_l ACCURACY

TOE-S.tII3 TRA 9.3750 TC3-8.46t2 BAU 2.4706 SGT12811.I _ 1010.2 SG$ 1117.7

ROE .7713 RRA -.21HS5 RC3 .4500 FAu .18803 RRT -.7318 RRF -.?182 RTF .9946

FOE-4.1671FRA 9.5726 FC3-3.6925 RIP 44892 S68t2901.4 R28 .0560 R13 -.9947

BIDE 3.28911 IRA 9.5797 IC3 6.4838 F_P 4165 SG|1_883.1 $62 667.2 ?HA 176.70

ECC 1.4706

INJ E LONG

66.06

184.85

44.98

166.50

64.46

tSZ.O7

OR8|T OETERN|NATION ACCURACY

ST 4616.3 SR 832.E IS 6237.0

CRT -.8163 CRS .6790 CST -.9929

LEA 5170,7 MSA 515.4 SEA tS.5

ELI 4666.3 [LE 475.6 ALF 171_54

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 146.28 LAL .00

RP 211.05 LAP -1.68

RC 304.?46 GL 10.06

PLANE7OCENTRIC CONIC

C3 29.477 VHL 5.429

LNCH AZMTH LNCH TIME

90.00 ZO 10 25

90.00 11ZI 11

100.00 21 58 0

100.00 tZ 36 17

110.00 25 0 20

110.00 13 30 26

FLIGHT TIME 596.00 ARRIVAL OATE NOV 12 1965

DISTANCE 610.041 EARTH TO MARS

LOL 18.70 VL 32.$51GAL -9.33 AZL 08.3| HCA 27S.69 SMA 186.40 ECC .25471 INCt. SIS3 Vl 2t.848

LOP 294.39 yp 23.356 GAP -12.60 AZP 89.63 TAL 311.16 YAp 226.05 RCA tSS.12 APO 235.82 V2 25.S$6

GP 4.46 ZAL 152.06 ZkP 41.15 ETS 184.81 ZAE 67.15 EYE tOt.ST ZAC 87.12 ETC 259.14 CLP 40.95

DLA 12.20 RAL 177.16 RAD 6561.2 VELt2.202 PTH 2.21VHP 4.037 OPA IS.33 RAP 159.59 ECC 1.4851

L-| TIME ZNJ LAT INJ LONG |NJ RT A$C |NJ AZMTH |NJ T|ME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

2588.24 -27.63 74.43 49.74 96.48 20 55 23 2098.1 -26.44 65.96

4564.76 11.53 102.62 43.06 63.96 12 37 16 3964.7 7.93 185.79

2415.68 -20.00 33.46 49.54 97.61 22 18 t6 1815.7 -27.62 44.92

4322.4_ 12.73 174.|0 42.43 82.73 13 4t 19 3722.4 8.99 167.40

2158.05 -32.50 33.21 48.61 100.93 23 36 16 tSSB.t -30.74 24.40

4152.60 15.95 159.49 40.00 59.36 14 39 39 3552.8 11.76 152.88

O|FFERENTIAL CCJRECTtONS

TOE-3.SES6 YRA 6.6633 YC3-6.3066 BAU 2.5226

ROE .7796 RMA -.290§ RC_ .4316 FAU .$7792

FOE-4.06S1 FRA 9.6212 FC3-3.2253 SIP 45436

BDE 3.4155 BRA 9.6677 BC3 6.4012 F_P 3949

LAUNCH DATE OCT 12 1964

HELIOCENTRIC CONIC

RL 149.28 LAL .00

RP 210.82 LAP -t.GR

RC 303.746 GL 10.02

PLAN(TOCENTM|C C_NIC

C3 30.409 VIAL 5.314

LNCH AZ14TH LNCH TIME

90.00 EO 14 48

90.00 11 20 59

100.00 21 42 12

tO0.O0 16 36 16

110.00 23 4 11

110.00 13 30 47

DIFFERENT|AL C_RRECT|ON6

70[-3.4363 TRA 9.9511 TCS-I.nI4 IAU 2, Silt

ROE .7665 RRA *.2853 RC3 .4144 FAU .16813

FOE-3.9589 FRA 8.8?84 FCS-4.TDET 8lip 4S866

DOE 3.5447 IRA S.9626 8C3 4.3130 FIP 3741

M|O-CouRSE [XECUTIOI ACCURACY

SGT13010.4 SCdt 996.7 SG3 1057.2

flRT -.T2SS RflF -.7632 RTF .9943

S6813048.5 RZ3 .OS?I Rt3 -.9944

S6113030.5 662 684.9 ?HA |76.81

ORBIT DETERMINATION ACCURACY

ST 4707.2 SR 827.2 SS 2184.9

CRT -.8170 CRS .8802 CSY -.9928

LEA 3229.6 MSA 316.5 SEA 13.4

ELI 4755.9 EL2 472.1 ALF 171.75

FLIGHT TIN| 396.00 ARRIVAL DATE NOV 14 1955

O|$TANC[ 894.0M EARTH

L(_ iS.TO VL 32.635 GAL -9.50 AZL 81.29 MCA 276.91SMA 166.47 ECC .25661 |NC

L(_ 2R5.01 VP 23.394 GAP -12.89 AZP 81.79 TN. 310.49 TAp 227.39 RCA 138.50 APO

GP 4.38 Z/d. 152.81 ZAP 40.n ET$ 184.01 ZN[ 61.0| EYE 101.46 ZAC 87.11 ETC

TO MARS

1.7066 vl 29.848

234.36 V2 26.015

259.08 CLP 40.09

DLA 11.93 RAL 1??.It RAID 15R8.2 VEL 12.320 PTH 2.22 VHP 4.941 OPA 15.11 RAP 159.90 ECC 1.5004

L-| TIM( INJ LAY lNJ LONG |NJ RT AS(; |NJ AZNTH |NJ T|NC PO C$T TIM INJ 2 LAT INJ 2 LONG

2181.Dl -27.62 74.33 50.73 9t.52 20 59 44 2096.0 -26.42 65.87

4581.64 12.03 185.61 44.07 84.17 12 37 21 3961.6 8.46 186.75

2414.89 -20.t8 53.40 50.54 97.69 22 22 27 1814.9 -27.61 44.87

4330.60 13.21 175.13 43.44 62.96 13 48 34 3736.6 9.33 168.33

2130.40 -52.10 33.24 48,15 100.$2 23 40 9 1550.4 -30.75 24.S1

4168.05 11.47 160.35 41.11 59.02 14 40 IS 3568.1 16.32 153.71

M|O-COUfl$E EXECUT|QN ACCURACY ORBIT DETERN|NAY|ON ACCURACY

SGT13152,9 MAI 984,0 SG3 998.8 ST 4796.4 SR 822.2 SS 2132.t

RRT -.?181 RRF -.7§ll RTF .9939 CRT -.8179 CR$ .8816 CSY -.1926

SGBI$118.? RZ3 .0590 R13 -.9941 LEA 5201.0 MIA 513,4 SEA 13.S

_113172.0 _Z 1t2,2 ?HA 170.$1 EL1 4843.7 EL2 468.4 ALF 171.94
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JPL TM 33-100 EARTH--MAI_S TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 13 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUN |O 1995

HELIOCENTRIC CEdRiC

RL 149.24 LAL .00

RP 239.GS LAP .59

RC 1TS.08S GL -19.94

PLANETOCENTRIC CONIC

C3 2G.$99 VHL 5.199

LNCH AZNYH LNCH TIME

90.00 21 4G 13

90.00 S 50 _T

100.00 23 1 43

100.00 6 17 29

110,00 0 0 40

110.00 9 38 59

DISTANCE 584.029 EARTH TO MARS

LOL 19.69 VL 33.|47 GAL -7.S0 AZL 53.09 HCA 191.01 SMA I9S.20 ECC .26528 INC 3.0921 vl 29.957

LOP 210.69 VP 20.793 GAP 8.84 AZP 59.99 TAL 322.99 TAp 155.87 RCA 142.84 AlSO 247.57 V2 23.024

GF 16.95 ZAL 158.49 ZAP 149,14 ITS 147.81 Z/dE 157.87 ETE $0.55 ZAC 105.24 ETC 255.54 CLP 1S3.94

OLA -11.55 RAL 139.Z0 N/d) 9598.1 VI[L 12.|81 PTH 2.19 VHF 5.994 OPA 14.71 RAp 192.00 (CC 1.4443

L-i TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1920.92 -11.51 85.8E 80.TE 119.05 22 18 14 1320.9 -7.93 16.83

5298.42 87.8§ 840.83 89.51 91.99 8 18 39 4998.4 25.99 231.84

187T.04 -12.70 5.15 80.1E 117.29 25 29 40 1077.0 -9.95 $58.$7

5017.23 88,59 299.33 28,55 80.77 9 41 9 4417.2 26.99 210.88

1504.72 -35.80 350,30 98.3S 180.71 0 25 45 904.7 -1I,$1 343.70

4792.32 32.04 199.19 85.81 77.59 10 58 19 4192.3 29.97 190.59

DIFFERENY|AL CGRRECTIONS

TO( 1.8074 TRA-3.SROl TC3 1.4039 9Au .90TR

ROE .8817 RRA-1.2832 RC3 .9301 FAU .15938

FOE-S.9166 FRA 6.1121FCS-S.IODR BlIP 1T595

BOE 2.0110 BRA 3.7RS7 9C3 1.6841F_P 8933

LAUNCH DATE OCT 13 190#

HELIOCENTRIC C.(SNIC

RL 149.24 LAL .DO _ IR.69 VL 33,718 GAL

RID 29R.31 LAP .58 LOP 211.84 VP 80.798 GAP

MIO-COURW[ EXECUTION ACCURACY

8GT 4795.T _ 1945.3 SG5 854.2

RRT .9_OT RRF -.9988 RTF -.9807

5119.7 NL_ -.8313 R13 -.9695

8G3 5100.0 _ 448.3 ?HA 21.86

FLIGHT TIN( 848.00

OlSTM4CE N7.581

-7.50 AZL $E.Tt HCA 191.96 M4A

8.40 AZP 97.35 TAL 383.07 TAp

RC 180.$73 GL -17.R1

PLAN(TOCENTRIC CONIC

C3 23.757 t/HL S.OT3

LNCH AZN.TH. L_,_.H TIME

90,00 21 31 13

90.00 7 9*52

100.00 R2 47 5S

1DO.D0 8 35 30

110.00 23 43

110.00 9 54 19

DIFFERENTIAL C_NRECT|QN3

TOE 1.7)9R TRA-3.5387 TC3 1.4734 8AU .5993

ROE .Oil4 RRA-I.1550 RC3 .9R88 FAU .19953

FDE-S.ROI3 FRA 8.4|RgFCS-5.8018 B9P 17588

BD( 1.R213 IHIA 3.7225 BC3 1.7417 Flip 8801

GP 16.03 ZAL 139,00 ZAP 148.13 8T9 149.90 ZAE 158.98 ETE

ORBIT DETERMINATION ACCURACY

ST 2333.1 SR 1057.1 SS 2384.4

CRT .999S CRS .9989 CST .9958

LSA 3494.7 MSA tRI.3 SEA 12.9

EL1 2957.6 EL2 138.5 ALF 24.23

ARRIVAL DATE JUN I2 1965

EARTH TO MARS

194.66 ECC .26562 INC 2.7081 vl 29.857

tSS.03 RCA 142.95 APO 246.36 V2 23.056

50.43 ZAC 104.40 ETC 255.59 CLP 159.26

DLA -9.4R RAL 158.?3 RAO 8588.0 VEL 12.189 PTH 8.17 VHp

L-I TIME INJ bAT INJ _ |NJ i_ A(u_ i_J A2MTH INJ T|ME

1977.98 -13.tl 2T.03 Z0.57 115.2T 22 4 11

SttT.SS 28.35 2_4.47 15.93 79.14 8 36 29

1730.53 -14,35 8.87 80.00 118.51 23 18 49

4UO.OS 17.59 tt3.10 tS.t5 78.01 R 57 51

1549.99 -17.38 35Z.88 18.$t 119.98 24 11 28

49R3.44 30.90 194.19 14.35 74.80 11 12 32

NID-COURS[EXECUTIGN ACCURACy

3GT 474404 _ 1M7,4 883 884.6

RRT .1411111111 r -.III0 RTF -.9819

5011.8 883 -.L_9s R13 -.9999

SEt SOTl.l IGI 4M.8 ?HA 21.02

5.TL_l OPA 13.77 RAP 191.83 (CC 1.4236

PO CST TIM INJ 2 LAT !NJ _ LONG

1378.0 -9.70 20.11

4617.3 24.60 223.24

1130.5 -10.SS 1.40

4340.0 25.$9 205.59

949.9 -IS.2S 549.18

4093.4 28.49 185.79

ORBIT DETERMINATION ACCURACy

ST 2510.3 SM 1004.2 $$ 2394.2

CRT .9891CR$ .9977 CST .9966

LEA 34T1.2 MSA 169.4 SEA 15.3

EL1 2519.5 EL2 138.0 ALF 23.33

LAUNCH DATE OCT 13 1964 FLIGHT TIN( 244.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC

RL 143.24 LAL .OO

RP 237.98 LAp .53

RC 182.$51 GL -15.92

PLANEYOCENTRIC CONIC

C3 24.$71VHL 4.9S7

LNCH AZMTH LNCH TIME

90.00 Z1 16 19

90.00 7 25 59

100.00 22 36 0

100.00 8 50 59

110.00 23 35 55

110.00 10 7 34

DISTANCE 5_1.114 EARTH TO MARS

LOL 19.69 VL 33.090 GAL -7.40 AZL 92.38 HCA 192.91 SNA 194.14 ECC .29308 INC 2.3787 VI 29.SS7

LOP 212.60 VP 20.779 GAP 7.59 AZlP 87.68 TAL 3_3.27 TAP 156.18 RCA 143.07 APO 245.21 VZ 23.089

GP 15.24 ZAL 139.37 ZAP I48.86 ETS 151.79 ZA( 159.89 ETE 50.69 ZAC 103.68 ETC 255.62 CLP 152.53

DLA -7.59 flAL 157.17 RAG $588.0 VEL 12.085 PTH 2.16 VHP 5.584 Dpk 12.97 RAp 191.69 ECC 1.4090

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

Z027.$1 -14.64 29.98 20.49 114.51 21 52 6 |427.6 -11.21 22.98

5141.85 25.39 229.5§ 24.44 76.96 8 51 46 4546.9 23.31 221.40

1779.97 -15.74 11.01 19.95 115.74 23 S 37 1177.0 -12.15 4.OR

4972.73 29.55 209.07 24.12 75.75 10 12 11 4272.7 24.32 200.97

1589.39 -18.68 555.18 18.35 119.18 24 2 24 989.4 -14.65 348.38

4633,07 29.73 189.84 25.09 72.50 11 24 47 4033.1 27.02 181.69

DIFFERENTIAL CORRECTIONS

TOE 1.6002 TRA-3.4839 TC3 1.5400 9AU .5935

ROE .7653 RRA-l.0938 RC3 .R297 FAU .IT400

FOE-3.8149 FRA G.719R FC3-6.1057 8SP 17491

DOE 1.8463 8RA 3.6514 BC3 1.7989 FSP 2995

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SET 4747,0 I_l 1803.4 $95 955.7 ST 2288.7 SR 962.2 SS 2407.6

RRT .HT7 ImF -.9953 RTF -.9630 CRT .9884 CRS .9967 CST .9974

3_ 507900 R_ -.2211 R|5 -.9704 LEA 3454.7 MSA 159.4 SEA 17.9

SG| 5060.1 SG2 488.7 THA 20.33 ELI 2479.1 EL2 134.9 ALF 22.64

LAUNCH DATE OCT 13 1964 FLIGHT TIME 249.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC COLIC

RL 149.24 LAL .00 LOL 19.99 VL

RP 237.65 LAP .50 LOP 213.58 VP 80.774 GAP 7.53 AZP

RC 184.919 G(. -14.23 GP 14.58 ZAL 138.83 zAP 148.51 ET3

PLAMETOCENTRIC CONIC

CS 23.751 VHL 4.873 OLA -5.93 RAL 157,3S RAO 85R8.0 VI[L

LNCH AZIIITH LNCH TIME L-I TIN( INJ LAT INJ

RO.O0 21 8 59 1071.23 -15.15 38,10

90.00 7 40 19 5084.51 24.33 825.29

100.00 22 25 30 1117.19 -18.94 13.48

100.00 9 4 28 4813.16 85.48 804.99

110.00 23 R7 19 IR24.35 -19.83 357.84

110.00 10 19 9 4579.48 28.59 189.I0

DIFFERENTIAL CCI|RECTIONR

TOE 1.6441 TRA-3.4103 TC3 1.6305 IAU .9989

ROE .7292 RRA-l.0390 RC3 .R555 FAU" .18_04

FOE-S.9401 FRA 7.0007 FC3-9.83§9 RIP 19i09

ROE 1.7973 BRA 3.5955 8C3 1.8799 FSP 5113

DISTANCE 594,889 EARTH TO MARS

33,064 GAL -7.31 AZL it.OR HCA 195.87 SNA 193.64 ECC .26063 INC 2.0936 vl 29.857

87.97 TAL 523.47 TAp 157.54 RCA 143.17 APO 244.11 V2 23.123

155.58 ZA[ 190.81 ETE 51.25 ZAC 103.06 ETC 255.65 CLP 131.77

12.047 PTH 2.15 VHP 5.447 DpA 12.28 RAP 191.57 ECC 1.3909

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM 1NJ 2 bAT INJ Z LONG

20.48 115.77 81 41 29 1471.2 -12.50 25.53

85.S0 75.03 9 S 4 4484.6 22.04 217.35

19,t4 115.00 28 55 48 1217.9 -13.43 6.43

8],1S 73.88 10 24 41 4213.2 23.02 197.03

11.41 118.43 85 54 23 1024.4 -15.88 350.35

tZ.03 70.37 11 35 28 3979.5 25.62 178.19

MI0-CoURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4744.T 8GR 1751.8 SG3 988.1 ST 2290.5 SR 930,3 $S 2429.8

RRT .94;95 _ -.9944 RTF -.9959 CRT .9885 CRS .9954 CST .9993

5057.9 Rt3 -.8100 R15 -.9720 LSA 3454.6 MSA 144.4 SEA 21.1

SG1 5041.1SG8 410.3 THA 19.81 ELI 2459.5 EL2 130.5 ALF 22.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 13 1984

HELIOCENTRIC COHIC

RL 149.24 LAL .DO

RP 237.31 LAP .47

RC 187.176 GL -12.72

PLANETOCENTRIC CONIC

C3 22.947 VHL 4.790

LNCH 4ZMTH LNCH T|_

$0.00 RO 56 51

90.00 7 53 O

100.00 22 16 7

100.00 9 16 25

110.00 23 19 36

110.00 10 29 25

FLIGHT TIN( 248.00 ARRIVAL DATE JUN 18 1985

DISTANCE 598.276 EARTH TO MARS

LOt. 19.6g VL 33.039 GAL -7.22 AZL 91.84 HCA 194.83 SMA 193.17 ECC .25829 [NC 1.6439 vl 29.657

LOP 214.52 VP 20.772 GAP ?.11 AZP 88.22 TAL 323.68 TAP 158.49 flCA 143.28 APO 243.07 V2 23.187

GP 13.98 ZAL 139.79 ZAP 148.05 (T3 ISS.10 Z/dE 161.69 ETE 52.14 ZAC 102.53 ETC 285.87 CLP 150.97

OLA -4.42 RAL 157.87 RAO 6567.9 VEL 12.014 PTH 2.14 VHP 5.316 SpA 11.68 RAP 191.46 ECC 1.3776

L-] TIME iNJ LAT INJ LONG INJ RT ASC |NJ AZI4TH |NJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

2110.09 -18.90 34.97 20.45 113.06 21 32 1 1510.1 -13.64 27.62

5028.91 23.30 221.52 22.69 73.44 9 18 48 4428.9 20.81 213.73

1854.38 -17.97 15.66 19.96 114.29 22 47 2 1254.4 -14.54 8.$6

4789.85 24.42 201.38 22.31 72.20 10 35 44 4159.8 21.76 193.57

1655.63 -20.83 359.11 18.48 117.73 23 47 12 1055.6 -16.96 352.13

4531.36 27.42 182.63 21.13 68.74 11 44 56 3931.4 24.26 175.06

DIFFERENTIAL CORRECTIONS

TOE 1.5855 TRA-3.SS22 TC3 1.6712 BAU .5876

ROE .6917 RRA -.9954 RE3 .9371 FAU .18947

FDE-3.SS69 FRA 7.3147 FC3-7.1485 B_P 17136

BOE 1.7298 BRA 3.5064 6C3 1.9160 FSP 3305

LAUNCH OAT( OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 286.96 LAP .44

RC 189.421GL -11.35

PLANETOCENTR|C CCN|C

CS 22.233 VHL 4.715

LNCH AZMTH LNCH T|N(

90.00 20 47 43

90.00 8 4 19

100.00 22 7 38

100.00 9 27 S

110.00 23 12 36

110.00 10 38 36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4735.9 $GR 1707.8 SG3 1041.1 ST 2250.1 SR 901.9 SS 2441.6

RRT .9073 RRF -.9935 RTF -.9657 CRT .9873 CRS .9939 CST .9986

SG8 5034.4 R23 -.2064 R13 -.9720 LSA 3437.6 MSA 142.0 SSA 23.5

SGI 5017.7 $4;2 409.1 THA 19.36 ELI 2420.5 EL2 133.1 ALF 21.66

FLI&HT TIME 280.00 ARR|VAL DATE JUN 20 1965

DISTANCE 601.881 EARTH TO MARS

LOL 19.69 VL 33.015 GAL -7.13 AZL 91.62 HCA I98.79 SMA 192.73 ECC .25604 INC 1.6235 vl 29.857

LOP 218.48 VP 20.771 GAP 6.68 AZP 86.44 TAL 323.85 TAP 159.64 RCA 143.38 APO 242.07 V2 23.191

GP 13.46 ZAL 139.69 zAP 147.50 ET6 156.54 ZAJ[ 162.53 ET( 53.37 ZAC 102.05 ETC 255.69 CLP 150.14

DLA -3.06 RAL 158.14 RA_ 6567.9 VI[L 11.984 PTH 2.14 VHP 5.191DPA 11.15 RAP 191.36 ECC 1.3659

L-I TIME INJ LAT _J LONG |NJ RT ASC |NJ AZI4TH iNJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2145.06 --I?.N _T.|3 20.46 112.37 21 23 28 184§.1 -14.64 29.90

4978.60 21.29 _13.18 21.98 72.07 9 27 18 4378.6 19.63 210.$2

1887.26 -18.88 87.70 19.98 113.6t 22 39 5 1287.3 -15.53 10.51

4711.83 25.58 I06.15 21.59 70.82 I0 45 37 4111.6 20.55 190.50

1883.86 -21.72 .93 19.55 117.07 23 40 40 1083.9 -17.91 $53.76

4487.80 26.31 179.93 20.35 67.34 lI 53 24 3887.8 23.01 172.32

DIFFERENTIAL C_RRECTION3 M|O-COURS( EXECUTION ACCURACY oRB|T OETERM|NATION ACCURACY

TOE 1.5319 TRA-3.3103 TC3 1.7096 BAU .5800 8GT 4721.3 _ 1972.0 SG3 1098.5 ST 2219.9 SR 879.1 SS 2488.2

ROE .6634 RRA -.9576 RC3 .9406 FAU .19712 RRT ._61 _ -.9925 flTF -.9681 CRT .9861CRS .9923 CST .9989

F0(-3.8807 FRA 7.6265 FCS-7,GTS6 BP 17218 SG8 5009.6 fl23 -.20i9 R13 -.9722 LSA 3423.9 MSA 140.7 SSA 25.6

BOE !.6694 BRA 3.4461 0C3 1.9514 FSP 3502 $471 4991.9 _02 408.5 THA 19.02 EL1 2383.7 EL2 135.9 ALF 21.41

LAUNCH DATE OCT 13 1g64 FL|GHT TIME 252.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC COHIC D|STANC[ 605.501 EARTH TO MARS

RL 149.24 LAL .00 LOL 19.69 VL 32.991GAL -7.05 AZL 91.43 HCA 196.76 SMA lg2.30 ECC .25388 |NC 1.4268 vl 29.857

RP 236.$4 LAP .41 LOP 216.45 VP 20.773 GAp 6.27 k ZP 88.63 TAL 324.04 TAp 160.79 RCA 143.48 Apo 241.12 V2 23.228

RC 191.685 GL -10.11GP IS.01ZAL 139.92 ZAp 146.89 ETS 157.86 ZAE 163.$4 ET[ §4.95 ZAC 101.64 ETC 255.71CLP 149.26

PLANETOCENTRIC CONIC

C3 21.594 VHL 4.647 DLA -1.81RAL 158,38 RAG 8587.9 VEL 11.957 PTH 2.13 VHp 5.072 OPA 10.70 RAp 191,26 ECC 1.3554

LNCH AZMTH LNCH TIME L-I TIME INJ LAX [MJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

go.o0 20 39 21 2176.82 -18.63 39.10 20.47 111.71 21 15 38 1576.8 -15.$2 31.81

90.00 8 14 33 4g32.74 21.30 218.19 21.36 70.88 g 36 46 4332.7 18.49 207.63

100.00 21 59 51 1917.13 -19.69 19.55 20.01 112.96 22 31 48 1317.1 -16.41 12.29

100.00 9 36 44 4667.65 22.37 195.28 20.95 69.64 10 54 32 4067.7 19.39 187.74

110.00 23 G 10 1709.54 -22.50 2.40 18.63 116.44 23 34 40 1109.5 -18.77 355.26

110.00 10 46 54 4448.01 25.24 177.33 19.67 66.14 12 1 2 3848.0 21.80 169.87

DIFFERENT|AL CORRECTIONS M|O-COURSE EXIECUT|ON ACCURACY ORBIT DETERM|NATION ACCURACY

TOE 1.4860 TRA-3.2§14 TC3 1.7517 BAU .5780 SGT 4700.4 SGR 1643.7 SG3 1151.8 ST 2192.S SR 882.0 SS 2479.6

ROE .6414 RRA -.9241RC3 .9483 FAU .20538 flRT .9651 flRF -.9914 flTF -.9666 CRT .9851CRS .9905 CST .9992

FDE-3.9195 FRA 7.9340 FC3-9.2338 BSP 17156 SC,8 4979.5 R23 -.1965 R13 -.9725 LSA 3417.5 MSA 140.2 SSA 27.8

BDE 1.6185 ERA 3.3801 BC3 1.9919 FSP 3688 SGI 4962.8 SG2 408.0 THA 18.78 ELi 2351.8 EL2 138.4 ALF 21.25

LAUNCH DATE OCT 13 1964 FLIGHT TIM( 254.00
ARRIVAL DATE JUN 24 1965

HELIOCEN7RIC CONIC DISTANCE 609.137 EARTH TO MARS

RL 149.24 LAL .00 LOt. 19.69 VL 32.969 GAL -6.97 AZL 91.25 HCA 197.73 SMA 191.89 ECC .25181 INC 1.2507 vl 29.8§7

RP 286,29 LAP .38 LOP 217.42 VP 20.777 GAP 5.86 AZ1P 80.81 TAL 324.22 TAP 161.94 RCA 143.57 APO 240.21 V2 23.261

RC 193.877 GL -8.96 GP 12.61 ZAL 139.91 ZAP 146.21 ETS 159.08 ZNE 164.11 ETE 56.92 ZAC 101.27 ETC 2S5.73 CLP 148.39

PLAN(TOCENTRIC C(_IIC

C3 21.016 VHL 4.584 DLA -.66 RAL 158.58 RAO 6397.9 VEL 11.933PTH 2.12 VHP 4.956 DpA 10.31 RAP I91.16 ECC 1.3459

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ lONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 20 31 36 2205.89 -19.36 40.93 20.49 111.08 21 8 24 1605.9 -16.32 33.57

90.00 6 23 52 4890.61 20.33 219.47 90.61 69.66 9 45 23 4290.6 17.41 205.02

100.00 21 52 41 1944.49 -20.40 91.96 20.04 119.33 22 25 5 1344.5 -17.20 13.94

100.00 9 45 31 4627.25 21.39 199.1_ 20.39 66.60 11 2 36 4027.2 18.29 165.2_

110.00 23 0 13 1736.06 -93.21 3.87 18.70 11§.83 93 29 6 1133.1 -19.54 356.65

110.00 10 54 26 4411.44 24,21 174.90 16.07 65.10 12 7 59 3811.4 20.65 167.65

DIFFERENTZAL C_RRECTION6 MID-COURSE EvlrCUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE 1.4411 TRA-$.I616 TC3 i.7667 6AU .5665 8ST 4673.7 I_t 1_1.3 84;3 1909.6 6T 2163.0 SR 848.3 33 2502.1

RDE .6RR9 RRA -.6955 RC3 .6566 FAU .21377 RMT .6640 _ -.6903 RTI r -.9671 CRT .9839 CR6 .9685 CST .9994

FOE-$.9612 FRA 8.2519 FC3-6.8056 6BP 17103 _ 4646.9 613 -.1611 R13 -.9726 LSA 3411.4 MSA 141.5 SSA 29.5

BDE 1.5700 6RA 3.5151 0C3 2.0266 FSP 3869 8471 4630°0 _ 408.7 THA 16.62 EL1 2319.1 EL2 I41.2 ALF 21.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .DO

RP 236.94 LAp .36

RC 196.086 GL -7.91

PLANETOCENTRIC CONIC

C3 20.491 VHL 4.527

LNCH AZNTN LNCH TIM£

90.00 20 24 29

90.00 8 32 26

tOO.DO 21 46 O

100.00 9 $3 SS

110.00 21 $4 41

11D.DO 11 1 24

FLIGHT TIME 256.00

DISTANCE 612.786

LOL 19.69 VL 32.948 GAL -6.89 AZL 91.09 HCA 198.70 INk

LOP 218.39 VP 20,793 GAP 5.4& AZP 88.97 TAL 324.39 TAP

GP 12.26 ZAL 169.66 ZkP 145.47 [76 160.20 ZAE 164.85 ETE

DLA .40 RAL 158.75 RAD 6567.8 VEL 11.911 PTH 2.12 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2232.69 -20.00 42.$3 20.51 110.47 21 I 41

4851.68 19.40 210.00 20.31 68.96 9 53 17

1969.71 -21.05 22.86 20.0? t11.73 22 16 50

4589.90 20.44 190.31 19.87 67.70 11 10 S

1754.74 -23.85 5.23 18.76 115.25 23 23 56

4377.62 23.23 172.65 18.53 64.16 12 14 22

DIFFERENTIAL CGRRECTIONs

TDE 1.3976 TRA-3.1$OS TC3 1.8159 BAU .$636

ROE ,6078 RRA -.8708 RCS ,9671 FAU .22241

FDE-4.O082 FMA 8.5775 FC3-6.$667 O:WP 17021

BDE 1.5241 6RA 3.2491 OCS 2.0574 FSF 4096

LAUNCH DATE OCT 13 1964

HELIOCENTRIC C.(:NIC

RL 149.24 LAL .00

RP 235.56 LAP .32

RC 198.280 GL -6.94

PLANETOCE1MTMIC CONIC

C3 20.010 VHL 4.473

LN_ A.-n,4TH L_m.H TIM(

gO,DO 20 17 47

90.00 6 40 20

100.00 21 39 46

100.00 10 1 2

110.00 22 46 30

110.00 11 7 46

DIFFERENTIAL CQRRECTION9

TDE 1.SS76 TRA-3.OQ47 TC3 1.8439 BAU .5§86

ROE .5656 RRR -.6491 RCS .9769 FAU .23157

FDE-4.0644 FRA 6.9070 FC-10.0197 BliP 16679

BiDE 1.4826 BRA 3.1602 K3 Z.OaO0 FDF 4304

MID-COURSE ExECUTION ACCURACY

SGT 4640.3 STIR 1604.1 _3 1269.8

RRT .9629 RRF -.9891 RTF -.9676

SGB 4909.T R23 -.1857 R13 -.9731

SG1 4892.5 SG2 410.4 THA 16.$5

ARRIVAL DATE JUH 26 1965

EARTH TO MARS

I_I.SO ECC .24983 INC 1.0921 Vt 29.857

163.09 RCA 143.66 APO 269.$4 V2 25.29?

59.61 ZAC 100.94 ETC 255.74 CLP 147.47

4.845 OPA 9.97 RAP 191.05 ECC 1.3372

PO CST TIM INJ 2 LAT INJ 2 LONG

1532.7 -17.04 35.21

4251.7 16.37 202.66

1369.7 -17.91 15.47

$989.9 17.24 182.98

1|54.7 -20.25 357.94

3777.6 19.56 165.63

ORBIT DETERMINATION ACCURACY

ST 2132.0 SR 837.8 66 2525.6

CRT .9826 CRS .9664 CST .9996

LSA 3406.7 MSA 144.4 6SA $0.8

EL1 2286.2 EL2 144.3 ALF 21.20

FLIGHT TIN[ 258.00

DISTANCE $16.453

LOL 19.69 VL 32.927 GAL -6.82 AZt. 90.95 14CA 199.67 SNA

LOP 219.36 VP 20.791 GAP 5.06 AZP 99.11TN. 324.56 TAP

rid 11.95 ZAL 139.79 ZAP 144.68 ET8 161.24 ZAE 165.55 ETE

DLA 1.59 RAt. 159.90 RAO 6567.8 _I[L 11.891 pTH 2.11 VHp 4.757 DpA 9.68 RAp 190.94 ECC 1.$293

L-I TIME INJ LAT |NJ LONG |NJ RT A$C ZNJ A_4TH :_ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

2257.56 -20._9 44._ 20.52 109.88 20 55 25 1657.6 -17.69 36.74

4815.40 13.50 207.72 19.87 68.17 10 0 36 4215.5 15.57 200.44

1993.10 -21.63 24.33 20.10 111.15 22 12 59 1593.1 -18.56 16.90

4555.10 19,53 169.15 19.42 66.91 11 16 57 3955.2 16.24 180.89

1774.05 024.42 6.50 18.|2 114.69 23 19 S 1174.8 -20.66 359.14

4346.19 L_.29 170.90 I9,OQ 63.39 12 20 14 3T46.2 18.55 163.76

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT _900.3 MA 1592.0 SG3 1332.0 ST 2100.9 SR 850.4 SS 2552.4

RflT .94_19 RRF -,9879 RTF -.9679 CRT .9817 CR6 .9842 CST .9997

8641 4862.0 R1_5 -.tSO0 R13 -.9735 LEA 3405.2 MSA 146.5 S$A 31.7

861 4SSO.| _ 412.7 THA IS.S§ ELI 2254.2 EL2 147,3 ALF 21.30

ARRIVAL DATE JUN 28 1965

EARTH TO MARS

191.13 ECC .24793 INC .9478 vl 29.657

164.23 RCA 145.74 APO 236.$2 V2 23.333

62.14 ZAC 100.64 (TC 255,78 CLP 146.51

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 146.24 LAL .00

RP 235.24 LAp .99

tic 200.460 GL -6.04

PLANETOCENTRIE CONIC

C3 19,568 VHL 4.424

LNCH AZNTH LNCH TIME

gO.DO 20 11 30

90.00 8 47 41

tOO.DO 21 33 55

100.00 10 7 57

riO.D0 22 44 $7

110.00 11 15 44

FLIGHT TIN( 260.00 ARRIVAL DATE JUN 30 1945

DISTANCE 620.133 EARTH TO MARS

LCL 19.69 VL 32.908 GAL -6.T5 AZL 90.82 HCA 200.65 SMA 190.78 ECC .24611 INC .8160 VI 29.657

LOP 220.$4 VP 90.80| GAp 4.$6 AZP 09.24 TAL 394.73 TAp 165.36 RCA 143.83 APO 237.75 V2 23.369

GP tl.ST ZAL 139.69 ZAP 146.84 [T$ 162.20 ZAE 166.19 ET£ 65.48 ZAC 100.$7 [TC 255.77 CLP 145.53

DLA 2.31RAL 159.04 RAD 6567.8 VEL 11.872 PTH 2.11VHp 4.633 DpA 9.43 RAP 190.81ECC 1.3220

L-I TIME INJ LAX INJ LONG INJ RT ASC ZNJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2260.75 -21.12 45.72 20.54 109.32 20 49 50 1680.8 -16.29 38.18

4781.$8 17.63 205.62 19.47 67.46 10 7 23 4191.7 14.43 198.41

2014.91 -22.16 25.76 20.t5 110.59 22 7 29 1414.9 -19.16 18.25

4522.75 18.65 186.12 19.01 66.21 11 23 EO 3922.7 15.28 178.98

1793.59 -24.95 7.70 18.88 114.16 23 14 31 1196.6 -21.48 .26

4316.84 21.37 169.1t tT.65 62.G7 12 25 41 3716.8 17.54 162.08

DIFFERENTIAL CDRRECTION6

TOE 1.$266 TRA-2.8991 TCS 1.6819 BAU .$571

ROE .5876 RRA -.6261 RC3 .9966 FAU .24155

FDE-4.1667 FRA 9.2528 FC-IO.6S6S 9_P 16525

BOE 1.4505 BRA 3.1020 9C3 2.1296 FSP 4495

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 234.99 LAP ,26

RC 202.623 GL -S.20

PLANETOCENTRIC CCNIC

C5 19.162 VHL 4._77

LNCH AZMTH LNCH TIN[

60.00 20 S 34

90.00 8 $4 54

100.00 E1 28 23

lO0.O0 10 14 25

110.00 22 40 1

110.00 11 19 17

MID-COURSE EXECUTION ACCURACY

SGT 4553.3 _ 1584.7 SG3 1396.7

RRT .INbIQ Rill r -.9666 RTF -.9688

SrdS 4811.6 R_3 -.1723 213 -.9742

SG1 4804°0 Sr_ 412.2 THA 18.64

FLIGHT TIME 262.00

DISTANCE U3.824

LOL 19.69 VL 32.009 GAL -6.68 AZL 90.70 HCA 201.63 W4A 190.44 ECC .2443T

LOP 221.$2 V1P 20.812 GAP 4.27 AZIP 89.35 TAL 324.09 TAp 166.52 RCA 145.90

GP 11.43 ZAL 139.56 ZAP 142,95 ET9 163.10 ZAE 166.78 ETE 69.33 ZAC 100.12

DLA 3.17 RAL 159.16 RAO 6597.8 VEL 11.855 pTH 2.10 VHp 4.532 DPA 9.22

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM

2301.50 -21.60 47.15 20.55 108.77 20 43 56 1702.5

4750.00 16,78 203,67 18.tl 66.86 10 13 44 4150.0

2035.36 -22.64 27,09 20.16 110.05 22 2 18 1435.4

4492.38 17.81 184.26 18.65 6S.58 t1 28 18 3892.4

19t1.14 -26.44 D.64 18.95 113.65 23 SO 13 1211.1

4289.36 _0.51 167.46 17.14 62.03 12 30 46 3689.4

DIFFERENTIAL CGRRECTION6

TDE 1,2799 11_A-2.921'T TC3 1.9788 BAU .5464

RIDE .5763 flRA -.2140 2C3 1.0096 FAU .25074

FDE-4_ 1896 FRA 9.5953 FC-11.3283 B_P 16543

BOE 1.4036 liRA S.0369 BCS 2.1329 Flip 4747

ORBIT DETERMINATION ACCURACY

ST 2074.8 SR 626.6 ' 6S 2584.1

CRT .9812 CRS .9921CST .9998

LSA 3411.9 NSA 152,7 SSA 32.2

ELI 2228.5 EL2 148.4 ALF 21.45

ARRIVAL DATE JUL 2 1965

EARTH TO MARS

INC .6956 Vl 29.857

APO 236.96 V2 26.405

ETC 255.76 CLP 144.51

MID-COUR8[ EXECUTION ACCURACY

SET 4482.8 _ |579.5 663 1462.8

RRT .8598 _ -.9664 RTF -.9685

SEa 4787.8 R|$ -.1685 Rt3 -.9741

SGI 4749,3 MA_ 419,9 THA 18.76

RAp 190.67 ECC 1.3154

1NJ 2 LAT INJ 2 LONG

-18.84 39.54

13.52 196.53

-19.71 19.52

14.36 177.16

-22.02 1.35

16.60 160.50

ORBIT DETERMINATION ACCURACY

ST 2052.3 $R 82E_$ 66 2609.1

CRT .9796 CR6 .9796 CST .9996

LSA 3404,0 MSA 160.4 66A 32.7

EL1 2187.0 EL2 IS3.4 ALF .21.74
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JPL TM 33-100 [ANTH--MARm TRAJECTORIES (VOL. l, 19649

LAUNCH DATE OCT !$ 1984 FLIGHT TIM( (84.DO ARRIVAL DATE JUL 4 1985

HEL|OC[N_RIC CONIC

RL 149.24 LAL ,DO

RP 934.53 LAp .92

R_ 2Q4.TTD GL -4.41

PLANETOCENTRIC CONIC

C3 Ii. Ti7 VHL 4.334
LNCH AZRTH LNCH T|N( L-I TIRE |NJ LAT

90.00 19 19 $7 Z3ZZ.9T -ZZ.O4

gO.DO S 1 1 4720.20 15.99

|00.00 21 23 9 2D54.S0 -83.09

tO0.O0 10 20 30 4468.61 18.99
110.00 22 35 40 189T.65 -85.88

110.00 11 24 88 4963.53 19.47

DIFFERENT|AL C_RRECTIONS

TDE 1.2348 TRA-E.8_10 TC3 1.8742 8AU .SSll
RDE .5714 RRA -.8082 RC3 1.0253 FAU .ZRDSE

FD£-4.2883 FRA S.9_8 FC-12.005S 8_ 184TZ

BDE 1;8607 BRA Z.9T14 8C3 2.1384 FSP 49DS

OISTANCE 887.529 EARTH TO MARS

LOL 19.Si YL 39.87I GAL -6.$9 AZL 90.59 HCA 809.SI SMA lgo. I2 (CC .24271 |NC .5850 ¥1 |g.Ss?
LOP 299.30 Vp 80.$88 GAP 3.89 AZP 88.48 TAL 385.04 TAP 187.85 RCA 143.98 APO 238.2T V2 28.448

GP II.ZO ZAL 139.45 ZAP 149.01 ET$ 183.83 ZA( $47.99 ST[ 73.74 ZAC 99.82 ETC 258.80 CLP 143,46

DLA 3.97 RAL 159.28 RAD 8887.8 YEL 11.839 PTH 2.10 VHP 4.434 DPA 8;05 RAP 190,52 ECC 1.3092

INJ L_AG |NJ RT ARC |MJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON;
48.47 90.57 108.94 (0 38 40 1793.0 -IR,S5 40.83

801.86 18.79 88.31 lO 19 41 4120.8 18.65 194.T7

98.34 20.18 109.53 81 57 94 1454_8 -20.21 ZO,T3

189.53 18.3( 85.03 11 34 54 3863.8 13.49 175.49

9.91 18.98 113.15 23 6 8 1227.6 -92.52 2.37

lS$.91 18.89 45.48 18 35 32 3663.5 15.71 159.08

N|O-COURSEI['£1[CUTIQN ACCURACY ORBIT DETERN|NATION ACCURACY
SGT 4435.8 SGR lSTl.( SG3 1531.5 ST 1990.1 IR 880.4 SS 2637.0

RRT .R§Rt RRF -.R841 RTF -.9683 CRT .9T89 Cfl$ .9771 CST .g998

SG8 4708.9 RE3 -.1885 R|3 -.9740 LSA 3399.7 NSA 188.3 SSA 32.9

_1 4688.7 $f_ 4(7.7 THA 18.99 ELI 9146.8 ELI 157.9 ALF 22.09

LAUNCH DATE OCT 13 1'1)64 FLIGHT TIME 988.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC C_IC

RL 149.94 LAL .DO
RP 934.17 LAp .19

RC 90Q.ROD GL -$,67

PLAN[TOCENTRIC CON|C

C3 10.439 VHL 4.95)4
LNCH AZMTH LNCH T|N[

90.00 19 54 3T

90.00 9 T 8

100.00 91 18 11
lOO.00 10 28 13

110.00 99 $1 39

110.00 11 9R Rt

DIFFERENTIAL _RRECTIONS
TDE 1.1984 TRA-9.?848 TC$ 1.8784 IAU .5998

RD( .$8TO RRA -.Tt09 RC3 1.0448 FAU .97108

FD(-4.3988 FRAtO.3307 FC-tt.Tt?8 BSP 18195

802 1.$939 BNA 9.S1941 Re3 9.14RI FRP 3(33

DISTANCE 831.(47 EARTH TO MARS
LOL 19.69 VL $(.854 GAL -8.55 AZL 90.48 HCA (03.60 W4A 189.82 ECC .24119 INC .4831 vl 29.857

LOP 9(3.99 _P 90.841 GAP 3.31 AZP 89.59 TAL 5($.19 TAP 168.T9 RCA 144.05 APO 935.59 V2 23.479

GP II.Ol zAL 139,3( 9/4* [41.03 ETS 164. ?( Z/_ |8T.?1 (11[ T9.70 ZAC 99.87 ETC 955.8I CLP 142. ST

DLA

L-I TIM( |NJ LAT
(349.33 -9R.45

4992.0? 1§.(1

9079.79 -(3.$0

4459.95 19.(t

1843.93 -(8.99

4939.18 19.IT

4.73 RAt. 159.59 RAD 938T.T V[L 11.9(5 PTH (.09 VHF 4.339 DPA 8.91 RAP 190.$4 ECC 1.3035

|NJ LONG INJ RT A_ |NJ AZNTH |NJ T|ME PO CST TEN INJ ( LAT [NJ 9 LONG
4R.T4 (0.$9 lOT.T3 90 33 40 1749.3 -19,89 42.06

(00.18 18.$0 95.9( 10 95 13 4092.1 11.82 198.12
L_).54 90.91 109.03 91 $( 44 1479.8 -20.88 21.87

180,91 19.09 84.54 11 40 lO 3836.8 12.65 173.93

10.94 19.05 11(.97 93 ( 15 1943.9 -92.99 S.S4

184.47 I0.58 90.98 19 40 l 3639.( 14.86 157.65

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4895.0 _ 1500.5 283 1809.8 IT 1959.1SR 821.0 iS 2889.3

RIIT .t§TI W -.9991| RTF -.9899 CRT .9T?4 CRS .974T CST .9997

494(.9 RE3 -.1818 R15 -.iT43 LSA 34D(.8 NSA 176.1SSA 52,8
Nl 41(£.? KI 439.1 THA 19.(9 EL1 8151.7 EL2 160.3 ALF 22.48

LAI.FNCH DATE OCT 15 1964 FLIGHT T[M[ 968.00 ARRIVAL DATE JUL 8 |$85

HELIOCEHTRIC CQNIC DISTANCE 834.9TT EARTH TO MARS

RL 149.24 LAL .DO LQL 19.69 YL 32.858 GAL *S.$0 AZL 90.$9 HCA 904.59 IRA t89.55 ECC .85981 INC .3085 Vl 29.857

RP tSS.8O LAp .18 LOP 884.28 VP 90.857 GAP 3.14 AZP 89.65 TAL 325.33 TAP 169.98 RCA 144.11 APO 254.94 V2 23.517

RC 209.011 GL -2.98 GP 10.83 ZAL 139.18 ZAF 140.00 ET3 165.49 ZAE 188.09 ETE 84.19 ZAC 99.4T ETC 255.88 CLP 141.25

PLAN[TOCENTRIC CONIC

C3 18.117 VHL 4.956 DLA 5.45 RAL 189,44 RAO 984?.T VEL 11.811 PTM 9.09 VHP 4.949 DPA 8.80 RAP 190.15 ECC 1.2982

INJ 2 LONGLHCH AZNTH LNCH TIN£ L-| TIME |NJ LAT INJ LDN; INJ NT ARC INJ AZNTH INJ TIME PO CST TIM

90.00 19 49 33 (RED.TO -92.8_ 50.99 (0.91 tOT.(3 90 88 53 1TSO.T

90.90 9 12 59 4685.46 14.49 199.56 18.(4 45.39 10 30 ST 4085.$
IOO.OO 91 13 28 (080.03 -93.8? 30.48 (0.(4 100.54 9I 48 18 |490.0

SOD.D0 10 31 89 4411.39 15.48 1T9.$t 1T.?5 94.09 11 45 9 _811.4

|tO.DO 29 27 88 1888.00 -£8.98 11.91 19.09 119.21 92 $8 34 1258.0

ltO.O0 11 33 59 4914.18 19.11 183.1( 14.30 80.50 t( 44 t5 5818.(

DIFFERENTIAL C_RflECT|ONS N|D-COURaE EXECUTION ACCURACY

TD[ 1.1998 TRA-t.TOT5 TCS t.8ii7 RAu .5_08 SGT 4(99.2 8GR 1585,4 K3 1i76.3

ROE .$834 RRA -.T890 RC3 t.0SST FAu .9i180 RRT .J$tO RRF -.Jilt RTF -.9i84

FOE-4.404R FRAtO.T133 F¢-13.4985 lid 18R$1 SGa 4570.0 R93 -.15T3 R13 -.9744

BD[ 1,9891 BRA 9.8198 0¢$ 9.1609 FSP 5499 SGt 4549.9 8r_ 438.4 THA t9.66

INJ 2 LAT

-80.25 48.28
11.02 191.57

-21.12 29.97

11.85 172,48

-93,43 4.28

14.04 |58.3?

ORB|T DETERN|NATION ACCURACY

ST 1909.3 SR 822.5 SS 2701.0

CRT .9795 CRS .9729 CIT .9998
LSA 3403.2 MSA 184.8 $SA 52.7

ELI 9079.S ELI 183.2 ALF 92.97

LAUNCH DATE OCT 13 tSG4 FLIGHT TIME (TO.00 ARRIVAL DATE JUL 10 1965

H[L|OCENTRIC C_|C
RL 149.94 LAL .DO

I_P 938.44 L/_ .13

RC LL_,I04 GL -(.38

PLANETO¢I_ICTRICCGNI¢

C3 1?.ill _ 4.211DLA

LNCH AZl4TH LNCH TIME L--| TIME INJ LAT
90.00 19 44 43 t}Tl.19 -(3.1T

9O.OO I ll £1 44;400(4 13.74

100.00 91 9 59 t109.44 -tA.tl

tOO.DO 10 39 47 fIST.It t4.T4

tlO.O0 II 13 S( SlTl.O_ -11'.04

110.00 11 38 II 411M,39 ST.3T

DIFFERENTIAL (OUlECTION|
TO( 1.1911 TRA-9,&lr74 TC3 I.lSOI I&U .5110

ND[ .3IIINRA -.9749R¢3 t.C_4I FAu .L_IO$

F08-4.4891 FRAII.I038 FC-14.(ST8 liP 15978
DOE t.tSST IRA 9.T399 KS 8.1459 FRP $T4t

DISTANCE RSR.Tt9 EARTH TO MARS

LQL 19.99 V_ $(.R(3 GAL -9.44 AZL 90.50 HCA R05.59 SNA 189.(S (CC .(381T INC .2994 Vl _9.RST

LOP tSS.ST VP Lq).4?9 GAP (.78 AZP 9R.73 TAL 5_5.49 TAP 171.04 RCA 144.18 APO 934.33 V9 28.555

GP 10.87 ZAL 139.04 zAp 134.95 ETS 189.15 ZN[ |98.89 (TE 90.19 ZAC 99.98 ETC 955.84 CLP 140.10

9.13 i_. 13R.3| RAO i_IT.T Vf.L 1|.79| PTH _.0_ VHp 4,159 _PA 9.73 RAP I89.94 ECC 1._832

INJ L_NG INJ RT A_C INJ A_4TH INJ TIME PO CST T|N INJ 9 LAT INJ 2 LONG

88.1| R0.$3 tOl.TS (0 94 It 1779.9 -90.68 44.55

19T.0_ |4.00 8S.00 |0 33 41 4O4O.( |0._8 190.11

31,77 _O,RT IO_.OT (_ 44 4 1508.4 -91.$3 94.01
I?T._HJ 17.$1 93,99 1_ 4R $4 3T8T.9 !1.00 1TI.09

II.IS 11.14 111.78 It 55 4 t97(.0 -93.R4 $.14

181.81 tR.0S 80,OR 1_ 48 18 3594.4 13.98 155.16

M|O-COU_I_ [v_¢UTiON ACCURACY ORB|T DET(RNINAT|ON ACCURACY

KT 41t?.1 _ 18_.1 K_ 1751.3 IT 1894.3 8it 893.8 SS 9T38.0

RflT .9846 _ -.9101 Rllr -.R980 CRT .975T CR8 .999T CST .9894

4489.1 R83 -.1540 Rt$ -.9?45 LSA 3408.T NSA 193.1 SSA $9.5

SGI 4487.7 I_t 448.R THA (0.1( ELt 9081.9 EL9 188.0 ALF 23.54

R44



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 19643

LAUNCH DATE OCT 13 1964

HELIOCENTRI_ CONIC

RL 149.24 LAL .0O

RP ZSS.0T LAP .10

RC 219.179 GL -1.70

PLANETOCENTRI¢ CONIC

C3 17.54Z VHL 4.188

LNCH AZMTM LNCH TIME

90.DD 19 40 6

90.00 9 23 34

tOO.g0 21 4 40

100.00 10 41 41

110.00 ZZ 20 18

110.00 11 42 32

FLIGHT TIN( Z7E.00 ARRIVAL DATE JUL lZ 1965

DISTANCE t42.472 EARTH TO MARS

LOL 19.69 YL $2.8D8 GAL "6.38 AZL 90.22 HCA 206.59 SMA 189.99 [CC .23680 IMC .2179 Vl 29.657

LOP 226.27 VP 20.895 GAP Z.41 AZP 89.81 T/d. 325.58 TAP ST2.1T RCA 144.24 APO E$$.74 V2 29.593

GP 10.52 ZAL 138.89 ZAP 137.61ETS 166.91 Z/dE 168.Z$ [TE 96.38 ZAC 99.10 [TE 255.86 CLP 138.91

OLA 6.77 RAL 159.60 RAD 656T.7 VEL 11.787 PTH 2.08 VHP 4.073 OpA 8.$6 RAP 169.70 [CC 1.2887

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2394.86 -IS.SO 53.23 EO.ss 106.26 20 20 0 1794.9 -21.04 45.42

4616.29 13.05 195.64 17.80 64.64 10 40 30 4016.3 9.53 188.74

2122.08 -24.55 32.82 20.31 107.61 21 40 2 1526.1 -21.91 25.02

4364.30 14.04 176.62 17.30 63.34 11 54 25 3764.3 10.35 169.77

1885.40 -27.37 13.T4 19.20 111.33 22 51 43 1265.4 -24.23 5.99

4173.74 16.67 160.68 15.82 59.72 12 52 6 3573.7 12.52 154.02

DIFFERENTIAL CORRECTIONS

TOE 1.0811TRA-2.5456 TC3 1.6614 BAU .4998

ROE .Ssgs RRA -.7694 RE3 1.1063 FAU .30435

FDE-4.STO6 FRAIl. S114 FC-15.0206 BDP 15392

BOG 1.2173 BRA 2.6593 6C3 2.1310 FSP 6016

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CGNIC

RL 149.24 LAL .00

RP 232.70 LAP .07

RC 21S.236 GL -1.11

PLAN(TOCENTRIC C.(_|C

C3 17.296 VHL 4,159

LNCH AZMTH LNCH TIM(

90.00 19 35 41

90.00 9 2R 33

100.O0 21 O 34

100.00 10 46

110.00 _t 19 53

110.00 11 49 31

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATioN ACCURACY

SGT 4100.3 Sr_ 1602.5 SG3 1830.5 ST 1815.5 SR 829.3 S$ 2767.9

RRT .D$31 RRF -.9794 flTF -.9676 CRT .9749 CRS .9672 CST .9992

STAS 4402.3 225 -.1512 R13 -.9742 LSA 3406.3 MSA 203.3 SSA 32.3

SGI 4572.8 Sf_ 454.0 THA 20.66 EL1 190"8.8 EL2 168.6 ALP 24.19

FLIGHT TIN( 274.00 ARRIVAL DATE JUL 14 1965

DISTANCE MG.23T

L04. 19.69 VL 32.794 GAL -6.34 AZi. 90.14 HCA 207.56 Si4A 188.74 ECC .23550

LOP 22T.27 VP 20.91T GAP 2.04 AZP 02.88 TAL 325.71 TAP 173.29 RCA 144.29

rip 10.40 ZAL 138.75 ZAP 136.65 (T$ 197.44 Z/ME 168.10 ETE 102.81 ZAC 98.92

DLA 7.38 RAL 159.67 RAO 6567.7 VEL 11.776 PTH 2.06 VHP 3,980 OPA 8.66

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH !HJ TIN[ PO C$T TiM

2410.81 -23.80 54.31 20.59 105.92 20 15 52 1810.6

4593.52 12.38 194.30 17.61 64.33 10 45 ? 3993.5

2_37.09 -24.96 33.83 20.35 107.16 21 36 11 1537.0

4342.52 13.37 |75.35 17.|1 63.01 11 58 44 3742.5

189R.19 -27,96 14.81 19.26 110.90 22 48 32 1292.2

4154.15 15.99 IS9.96 15.52 59.32 12 55 45 3554.1

EARTH TO MARS

INC .1406 vl 29.857

APO 233.19 V2 23.631

ETC 255.87 CLP 137.67

DIFFERENTIAL EalRECTIGN9

TOE 1.0419 TRA-2.4594 TC3 1.7835 8AU .487|

ROE .5599 RRA -.T955 tiC3 t.1_5 FAU ,31615

FDE-4.ISRO irRASl.RIrTS FC-15.8361 28P 15071

BIDE 1.1921 liRA 2.5Ti5 KI 2.1109 Flip 1_)4

MID-COURSE EECUTION ACCURACY

SGT $292.2 _ 1614.4 _3 1911.2

RRT .ltS|l Igll r -.9714 2TF -.9669

lill 4_lOtl.9 lies -o1458 R13 -.9740

_,t 4202.0 161 4(12.8 THA 21.30

RAP 189.43 ECC 1.2645

IMJ 2 LAT INJ 2 LONG

-21.40 46.46

8.83 187.43

-22.27 25.99

9.65 166.54

-24.59 6.80

11.81 152.95

ORBIT DETERMINATION ACCURACY

ST 1714.G SR 634.1 Ss 2802.7

CRT .9742 CR$ .9647 CST .9990

LSA 3408.6 MSA 212.9 SSA 32.0

ELI 1944.4 EL2 170.8 ALF 24.93

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 146.24 LAL .00

RP 232.32 LAP ,03

RC 217.276 GL -.54

PLAN(TOCEMTRIC CONIC

C3 17.048 VML 4.129

LNCH AZI4TH LNCH TIME

90.00 19 31 28

9D.OD 6 33 20

100.00 20 56 39

100.00 10 50 51

110.00 22 13 39

110.00 11 $0 20

FLISHT TIN( 276.00 ARRIVAL DATE JUL 16 1966

DISTANCE 650.012 EARTH TO MARS

LOL 12.62 VL 32.720 GAL -6.29 AZL 90.07 HCA 208.58 _MA 188.50 ECC .23426 INC .OSTl vl 29.$57

LOP 228.27 VP 20.239 GAP 1.T1 AZIP 29,94 TAL 325.62 TAP 174.40 RCA 144.$5 APO 232.66 V2 23.670

GP 10.28 ZAL 139.61 ZAP 135.45 [T9 t58.04 ZAE 16.7.80 [T[ 109.21 ZAC 98.75 ETC 255.69 CLP 136.41

DLA 7.95 RAL 159.74 RAD 6567.7 VEL 11.766 PTH 2.06 VHP 3.909 DPA 8.66 RAP 189.14 (CC 1.2806

L-I TIME IMJ LAT INJ t._4G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2486.11 -24.08 55.34 20.75 t05.37 20 11 54 1626.1 -21.73 47.45

4571.64 11.74 193.04 17.4S 64.05 10 49 32 3971.6 6.15 186.19

2151.39 -25.14 34.80 20.40 106.73 21 32 30 1551.4 -22.61 26.92

4321.60 12.73 174.14 15.55 62.72 12 2 52 3721.2 8.97 167.37

1910.41 -27.92 15.43 19.35 110.49 22 45 29 1310.4 -24.93 7.59

4135.54 15.34 158.51 15.44 59.07 12 59 15 3535.5 11.13 IS1.94

DIFFERENTIAL C-CRRECTIONS

TOE 1.0017 TRA-2.3701 TC3 1.7359 BAU .4750

ROE .SSgO RRA -.7629 RE3 1.1529 FAU .32827

FDE-4.7505 FRAIE.S535 FC-16.9700 Blip 14729

81DE 1.1471 8RA 2.4699 Be3 2.0839 FSP SSRO

MID-COURSE [X2CUTICN ACCURACY ORBIT DETERMINATION ACCURACy

8ST _874.9 Srdt 1628.1 SG3 1993.9 6T 1710.7 Lq 839.8 SS 2837.9

RflT ,9499 _ -.9774 RTF -.9659 CRT .9737 CR6 .9623 CST .9987

4203,1 R23 -.1470 Rt3 -.9737 LSA 3411.0 NSA 222.8 SSA 31.7

861 4176.5 86_ 472.2 THA 22.05 EL1 1897.9 EL2 172.5 ALF 25.78

LAUNCH DATE OCT 13 1964 FLIGHT TIN[ 2T8.00 ARRIVAL DATE JUL 18 1965

NELIOCENTNIC CONIc

RL 149.14 LAL .00 19.69 VL

RP 231.95 LAP .00

RC 21R.RRS GL -.01

PLAN[TOC[NTRIC CONIC

C3 16.629 VMt. 4.102

LMCN AZI4TH LNEH TIME

90.00 19 27 21

90.00 9 3T 50

100.00 20 52 54

100.00 10 53 9

110.00 22 10 33

110.00 11 53 59

DIPFERENTIAL C.¢MRECTIGN8

TDE .9907 TRA-2.tTT4 TO5 1.9757 |AU .4107

ROE .SSOS MRA -.7918 RE3 1.1792 FAU .34094

FDE-4.9411 FRAI2.7944 FC-17.5190 29P 14_58

ROE 1.1118 BRA 2.4014 BE3 8.0477 FSP 9880

0I$1_E 653.799 EARTH

LOL 32.797 GAL -6.25 AZL DO.O0 MCA 209.52 SMA 188.28 ECC .23309 INC

L¢_ 229.28 Vff 20.9tJ$ GAp 1.51 AZP 90.00 TAL 325.93 TAP 175.51RCA 144.39

GP 10.17 ZAI, 138.47 ZAP I34.20 ET8 111.61ZA( 167.33 ETE 115.41ZAC 96.58

DLA 8.50 RAIL. 169.81 RAiD 6541,7.7 VEL 11.756 PTH 2.02 VHp 3.632 DPA 8.69

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ A_4TH INJ TIME PO CST TIM

8440.00 -24.$4 51,34 tO,TO 104.94 20 8 7 1840.8

4551.19 11.12 19|_24 IT.$2 63.79 t0 53 47 3951.2

2193.14 -25.41 $i.74 20.45 101.30 21 28 59 1565.1

4308.08 12.11 1T3.01 1l.$0 62.46 12 6 51 3T02.1

1922.14 -ll.ll 1t.84 10.40 110.09 22 42 35 1322.1

411T.25 14.72 157.11 15.29 58.80 13 2 3T 3517.9

TO MARS

.D099 V1 29.857

APO 232.17 V2 23.709

ETC 255.91CLP 135.10

MIO-COURSE EX[CUTICN ACCURACy

8ST S?4I.| _ 1643.1 8G3 20TS.6

WIT .I_80RIW -.tTQ4 RTF -.D647

SGB 40110.7 R23 -.145T R13 -.9732

_1 4012.2 _2 482.3 THA 22.22

RAP 188.83 ECC 1.2770

INJ 2 LAT INJ 2 LONG

-22.05 48.41

T.51 185.02

-22.93 27.61

6.33 166.29

-25.26 8.34

10.46 150.98

ORBIT DETERMINATION ACCURACY

9T 1653.2 Sit 845.9 $S 2672.S

CRT .9733 CRS .9999 C$T .9983

LSA 3412,6 NSA 232.9 $8A 31.4

EL1 1648.2 EL2 173.8 ALF 26.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUHCH DATE OCT 13 1964

HEL|OCENTR|C CONIC

RL 149.2& LAL .00

RP 231,$7 LAp -:03

RC 221.297 GL .50

PLAN(TOCENTR|C CONIC

C3 16.627 VHL 4.078

LNCH AZ14TH LNCH TIM(

90.00 19 Z3 35

90.00 9 42 21

100.00 20 49 20

100.00 10 59 17

110.00 22 7 36

110.00 11 57 30

FLIGHT TIM( 280.00 ARRIVAL OAT[ JUL 20 1985

D|3TANC[ 657.596 EARTH TO MARS

LOL 19.69 VL 32.755 GAL -8.20 AZL 89.94 HCA 210.59 _4A 188.07 [CC .23198 INC .0618 VI 29.857

LOP 230.29 VP 20,959 GAp 1.02 AZP 90.05 TAL 326.03 TAP 176.62 RCA 144.44 APO 831.70 V2 83.748

;p 10_08 ZAL 138.34 ZAP 132.91 ET3 169.16 ZA[ 186.70 ETE 121.28 ZAC 98.41 ETC 255.93 CLP 133.75

OLA 9.Q3 RAL 159.88 RAD 6567.7 VEL 11.748 PTH 2.07 VHP 3.757 OpA 8.74 RAP 188.48 ECC 1.2736

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ A_4TH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2454.94 -24.58 57.30 20.64 104.52 20 4 30 1854.9 -22.35 49.34

4531.51 10.53 190.69 17.20 63.56 10 57 53 3951.5 6.89 185.90

2178.37 -25.68 38.84 20.51 t05.89 21 25 38 1578.4 -23.25 28.68

4283.30 11.52 171.93 16.69 62.22 12 10 41 3683.3 7.71 165.21

1933.41 -28.52 17.01 19.48 109.70 22 39 50 1333.4 -25.56 9.07

4101.03 14.13 158.58 15.16 58.54 13 5 51 3501.0 9.86 150.07

O[FFERENTIAL CORRECTIONS

TOE .9197 TRA-2.1806 TC3 1.6058 BAU .4459

ROE .5608 RRA -.7618 RC3 1.2019 FAU .35323

F09-4.9378 FRAl$.2419 FC-18.$919 BSP 13948

ROE 1.0772 BRA 2.3097 BC3 2.0058 FSP 7182

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 231.20 LAP -.OG

RC 225.281GL .99

PLAN(TOC(NTRXC CONIC

CS 16.441 VML 4.055

LNCH AZMTH LNCH TIM(

90.00 19 19 54

90.00 9 46 57

100.00 20 45 53

100.00 11 3 17

110.00 22 4 48

110.00 12 0 53

OIFFERENTIAL COIRECTIONS

TOE .9785 TRA-2.0790

ROE .3827 RRA -.TEZZ

FD[-5.0591 FRA13.8967

ROE 1.0432 BRA 2.2143

HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3608.9 Sr_R 1850.0 SG3 2165.3 ST 1593.0 SR 852.9 SS 2908.8

RRT .9459 RRF -.9755 RTF -.9631 CRT .9730 CRS .9575 CST .9979

SG8 3970.6 fl23 -.1451 R13 -.9726 LSA 3415.6 MSA 242.9 SSA 31.1

SG1 3939.8 SG2 493.3 THA 23.92 EL1 1798.5 EL2 174.5 ALF 27.80

FLIGHT TIME 282.00

DISTANCE 861.403 EARTH TO MARS

LQ4. 19.69 VL 32.744 GAL -G.17 AZl. 89.88 HCA 211.80 SMA 187.87 ECC .23093 INC .1225 vl 29.857

LOP 231.30 VP 21.013 GAP .88 AZ1P 90.11 TAL 328.11 TAP 177.72 RCA 144.48 APO 231.25 v2 23.788

GtP 9.99 ZAL 138.21 ZAP 131.57 ETS 189.E9 ZAE 165.91 ETE 126.71 ZAC 98.24 ETC 255.96 CLP 132.36

DLA 9.53 RAL 159.98 flAO 8_7.7 V(L 11.740 PTH 2,07 VHP S.685 DPA 8.82 RAP 188.10 ECC 1.2706

L-I TIME XNJ LAT XNJ lONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2468.$4 -24.81 58.23 20.90 104.10 20 1 2 1868.5 -22.63 50.24

4512.74 9.95 189.61 t7.11 63.35 11 1 50 3912.7 6.$0 182.64

2191.11 -95.99 37.51 20.59 105.49 21 22 28 1591.1 -23.51 29.52

4285.41 10.85 170,91 16.59 92.01 12 14 22 3665.4 7.12 164.21

1944.25 -28,78 17.76 19.57 109.32 22 37 12 1344.2 -25.86 9.78

4085.03 13.56 155.69 15.08 58.32 13 8 58 3485.0 9.27 149.21

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC3 1.5248 BAU .4303 SGT 3456.0 $GR 1678.1SG3 2253.6 ST 1530.0 8R 860.5 8S 2945.4

RC3 1.2278 FAU .56618 flRT .1454 RtF -.9746 RTF -.9611 CRT .9729 CRS .9553 C_t r .9974

FC-19.2831BWP 13504 _ 5841.8 R25 -.1450 Rt3 -.9719 LSA 3419.4 MSA 253.0 SSA 30.8

9C3 1.8578 FWP 7488 _1 5808.5 $Gl 504.9 THA 25.08 ELI 1746.7 ELI 174.2 ALF 29.00

ARRIVAL DATE JUL 22 1965

LAUNCH DATE OC7 13 1964

HELIOCEHTRIC CONIC

RL 149.24 LAL .00

RP 230.$2 LAP -.10

RC 225.247 GL 1.46

PLANETOCENXRIC CONIC

C3 16.270 VHL 4.034

LNCH AZI4TH LNCH TIME

90.00 19 16 23

90.00 9 50 44

100.00 20 42 40

100.00 11 7 8

110.00 22 2 8

110.00 12 4 9

DIFFERENTIAL C(_RECT|ON3

TOE .8592 TRA-I.9734 TC3 1.4310 BAU .4137

ROE .3849 RflA -.7839 RC3 1.2532 FAU .37928

FOE-5.1SES FRA14.1823 FC-20.1620 8SP 13031

ROE 1.001)1RRA 2.1161BCS 1.9022 FSP 7807

LAUNCH DATE OCT 13 1964

FLIGHT TIME 284.00 ARRIVAL DATE JUL 24 1965

OlSTAMCE 465.220 EARTH TO MARS

LOL 19.69 VL 32.733 GAL -6.13 AZL 89.82 HCA 212.62 SMA 187.67 ECC .22995 IHC .1808 vt 29.857

LOP 232.31 VP 21.043 GAP .35 AZP 90.15 TAL 326.19 TAP 178.81 RCA 144.52 APO 230.83 V2 23.827

GP 9.91 ZAL 138.09 ZAP 130.19 ETS 170.20 ZAE 164.97 ETE 131.66 ZAC 98.08 ETC 255.99 CLP 130.93

OLA 10.00 RAL 160.03 RAD 6567.7 VEL 11.733 PTH 2.07 VHP 3.816 OPA 8.92 RAp 187.69 ECC 1.2678

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2481.66 -25.03 59.13 20.98 103.70 19 57 44 1681.7 -22.89 51.11

4494.85 9.41 188.58 17.04 63.17 11 _3 39 3894.8 5.73 181.83

2203.38 -28.11 38.56 20.67 105.09 21 19 23 1803.4 -23.78 30.33

4248.36 10.40 169.93 16.51 61.82 12 17 56 3648.4 6.55 163.26

1934.86 -29.00 18.48 19.67 108.95 22 34 43 1354.7 -26.14 10.46

4068.83 13.01 154.65 24.97 58.11 13 11 59 3469.8 6.70 148.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3293.2 SGR 1697.1-863 2345.4 ST 1463.3 SR 868.4 ss 2981.8

RRT .9405 RRF -,9738 RTF -.9584 CRT .9730 CRS .9530 CST .9968

SGB 3704.8 R25 -.1455 R13 -.9710 LSA 3422.9 MSA 263.2 SSA 30.5

SGI 5668.5 Sr_ 517.5 THA 26.43 EL1 1692.7 EL2 173.1 ALF 30.36

FLIGHT TIN[ 288.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC C(_IC DISTANCE 689.049 EARTH TO MARS

RL 149.24 LAL .00 LOL 19.69 VL 32.722 GAL -6.10 AZL 89.T8 H_k 213.64 _4A 187.49 ECC .22902 INC .2347 Vt 29.837

RP ESO.4S LAP -.13 LOP 233.35 VP 21.072 GAP .03 AZP 90.20 TAL 526.27 TAP 179.91 flCA 144.55 APO 230.43 VZ 23.867

RC 221.193 r,L 1.91 r,,p 9.84 ZAL 137.98 ZAP 126.77 ET3 170.70 ZAE 163.90 ETE 136.13 ZAC 97.91 (TC 256.02 CLP 129.46

PLAN[TOCENTlt|C CONIC

CS 16.114 VHL 4.014 DLA 10.45 RAL 110.11 RAO 15iT,t V(L 11.T28 pTH 2.07 VHP 3.550 OPA 9.04 RAP 187.25 ECC 1.2652

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ A_4TH IHJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 13 1 2494.32 -25.23 80.01 21.06 105.31 19 54 36 1894.3 -23.15 51.95

90.00 9 54 42 4477.80 8.88 187.81 18.99 63.00 11 9 20 3877.8 5.19 180.87

100.00 20 39 34 2215.21 -28,52 59.18 20.78 104.71 21 16 29 1615.2 -24.04 31.12

100.00 11 10 31 4252.14 9.88 189.01 18.48 61.64 12 21 23 3632.1 6.01 162.36

110.00 21 59 56 1984.74 -n.22 t9.18 19.78 108.58 22 32 21 1364.7 -26.40 11.13

110.00 12 7 18 4055.37 lZ.49 154.05 14.91 57.82 13 14 54 3455.4 8.16 147.65

OIFFEflENTIAL _:RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7955 TRA-t.9829 TC3 1.3282 BAt) .5970 SGT 5118.7 _lt 1717.1 $65 2434.4 ST 13g3.2 SR 876.7 SS 3018.2

ROE .5879 RRA **T682 RC3 1.2794 FAU .39288 RRT .9571 RRF -.9751 RTF -.9551 CRT .9734 CRS .9508 CST .9961

F0[-5.2414 FRAI4.G318 FC-21,0982 RSP 12517 _ 5580,t R23 **1467 R13 -.9899 LSA 3426.9 MSA 273.4 SSA 30.2

BD[ .9734 BRA 2,0143 9C3 1.9428 FSP 8125 SGI 5520.5 SG2 531.1 THA 2?.98 EL1 1637.2 ELI 171,0 ALF 31.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE Qd:T 13 1964

HELI_ENTR[C CONIC

RL 149.24 LAL .DO

RP 230.05 LAP -.16

RC 229.120 6L 2.34

PLANETOCENTRIC CONIC

C3 15.972 VHL 3.996

LNCH AZNTN LNCN TIME

90.00 19 9 50

90.00 9 56 34

100.00 20 36 37

100.00 11 14 27

110.00 21 57 12

110.00 12 10 21

FLI;HT TIH( 288.00 ARRIVAL DATE JUL 28 1965

DISTANCE 672.884 EARTH TO MAR3

LOt. 19.69 VL 32.712 GAL -6.07 AZL 89.71 HCA 214.66 SMA 187.32 ECC °22815 INC .2868 vl 29.857

LOP 254.36 VP 21.102 GAP -.29 kIP 90.24 TAL 526.33 TAp 180.99 RCA 144.59 APO 250.06 vZ 25.907

6P 9.77 ZAL 137.87 ZAP 127.30 ETS 171.18 Zk£ 162.71 ETE 140.i2 ZAC 97.73 ETC 256.05 CLp 127.94

DLA 10.88 RAL 160.19 RAO 6567.6 VEL 11.720 PTH 2.06 VHp 3.487 DPA 9.19 RAP 186.78 ECC 1.2629

L-I T|ME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2509.54 -25.42 60.85 2t.16 102.92 19 51 56 1906.5 -23.38 52.77

4491.56 6.38 186.66 18.96 82.85 11 12 55 3861.6 4.67 179.96

2226.63 -26.51 39.97 20.86 104.34 21 13 44 1626.6 -24.28 31.88

4219.69 9.38 168.14 16.42 61.49 12 24 44 3616.7 5.50 161.50

1974.45 -29.42 19.86 19.90 108.24 22 30 7 1374.4 -26.65 11.77

4041.64 11.99 153.30 14.86 57.75 15 17 43 3441.6 7.65 146.90

DIFFERENTIAL CCRRECTION3

TOE .7494 TRA-l.7482 TC3 1.2069 BAU .3795

ROE .5705 RRA -.7695 RC3 1.3050 FAU .40603

FDE-5.S436 FRA15.1114 FC-22.0085 BSP 11990

BOE .9419 BRA 1.9100 BC3 1.7773 FSP $452

LAUNCH OAT[ OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 229.67 LAP -.20

RC 231.027 GL 2.75

PLAN(TOCENTRIC CONIC

C3 15.843 VHL 3.980

LNLM A a'lSlN m IK'N Tle_

90.00 19 6 48

90.00 10 2 18

100.00 20 33 49

100.00 11 17 57

110.00 21 54 57

110.00 12 13 19

MID-COURSE Ev;'_UTION ACCURACY

SGT 2932.2 SGR 1737.5 963 2526.1

RRT .9327 RRF -.9724 RTF -.9506

SGB 5408.4 RZ3 -.146? RS3 -.9666

SG1 3364.3 $62 546.3 THA 29.79

FLIGHT TIME 290.00

DISTANCE 679.730

LOL 19.69 VL 32.703 GAL -6.04 AZL 89.66 HCA 215.$9 SNA 187.16 ECC .22755

LOP 235.38 VP 21.134 GAP -.61 AZP 90.27 TkL 326.38 TAp 182.07 RCA 144.61

relP 9.TO ZAL 137.78 ZAP 125.79 ETS 171.65 ZAE 161.41 ET[ 143.68 ZAC 97.56

DLA 11.29 RAL 160.28 RAO 6567.6 VEL 11.714 PTM 2,06 VHP 3.427 DpA 9.35

m • T!NE !NJ LAT ZN_ LONG ...............-'- INJ., ASC INJ AZI4TH .n. TZNE e'v _o_ ,,M

2518.33 -25.59 61.97 21.26 102.55 19 48 46 1918.5

4449.01 7.90 195.80 16.65 6Z,72 11 16 24 $846,1

2237.65 -26.70 40.74 20.97 103.97 21 11 7 1637.7

4202.01 8.90 167.31 16.41 61.34 12 27 59 3602.0

1983.61 -29.62 20.51 20.03 107.90 22 28 0 1383.8

4028.92 11.52 152.59 14.64 57.59 18 20 28 3428.6

DIFFERENTIAL C_RRECTION$

TOE .TOSS TRA-l.9278 TC3 1.0T62 BAU .3625

ROE .5740 RRA -.7720 RC3 1.3310 FAU .41995

FOE-5.4509 FRA15.5689 FC-22.9315 8a4P 11419

ROE .9099 BRA 1.90_0 BC3 1.7117 FSP 8774

M|D-COUR|( EXECUT|(_I ACCURACY

SGT 2754.1 8DR 1758.5 SG3 2618.4

RRT .9671 RRF -.9717 RTF -.9448

6150.$ Mg3 -,1911 R13 -.9670

3G1 3101,? 841 St_.l THA 31.91

OeBIT DETERMINATION ACCURACy

ST 1519.6 SR 885.2 6S $054.3

CRT .9740 CRS .9467 CST .9952

LSA 3431.1 NSA 283.6 SSA 29.9

EL1 !580.2 EL2 167.6 ALF 33.59

ARRIVAL DATE JUL SO 1965

EARTH TO MARS

INC .3562 vl 29.857

APO 229.71 V2 23.948

ETC 256.09 CLP 126.39

RAP 186.27 ECC 1.2607

;HJ 2 LAT ;_J 2 LONG

-25.61 53.56

4.16 179.09

-24.51 52.62

5.00 160.69

-26.69 12.59

7.16 146.20

ORBIT DETERMINATION ACCURACY

ST 1_3.4 SR 864.2 SS 3091.0

CRT .9750 CR$ .9466 CST .9941

LSA 3487.0 NSA 293.6 $3A 29.6

EL1 1522.9 EL2 162.4 ALF 35.50

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .DO

RP 229.28 LAp -.23

RC 232.913 GL 3.15

PLANETOCENTRIC CONIC

C3 15.726 VHL 3.966

LNCH AZNTN LNCH TIME

90.OO 19 3 55

go.o0 10 5 55

100.00 20 31 11

100.00 11 21 20

110.00 21 52 49

110.00 12 16 11

FL|GHT TIRE 292.00 ARRIVAL DATE AUG 1 1965

LOb 19.69 VL 32,694 GAL

LOP 236.41 VP 21.168 GAP -.92 AZlP 90.31 TAL 326.43 TAp 183.14 RCA 144.64

GP 9.64 ZAL 137.70 ZAP 124.23 ETS 172.10 ZAE 160.01 ETE 146.85 ZAC 97.37

DISTANCE 680.586 EARTH TO MARS

-6.02 AZL 69.62 HCA 216.72 SMA 187.01 ECC .22658 INC .5832 Vl 29.957

APO 229.36 V2 23.998

ETC 258.12 CLP 124.T9

DLA 11.68 RAL 160.37 RAO 6567.6 VEL 11.709 PTH 2.06 VHP 3.569 OPA 9.53 RAP 185.73 ECC 1.2588

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=0 CST TIN INJ 2 LAT JNJ 2 LON6

2529.73 -25.76 62.46 21.36 102.19 19 48 5 1929.7 -25.82 54.33

4431.39 7.44 184.96 16.96 62.60 11 19 46 3931.4 5.71 178.27

2246.29 -26.87 41.46 21.10 103.62 21 6 39 1648.3 -24.73 33.33

4186.06 8.44 166.53 16.41 61.22 12 31 8 3588.1 4.54 159.92

1992.85 -29.81 21.15 20.17 107.56 22 26 2 1392.8 -27.12 12.99

4016,27 11.07 151.92 14.83 57.45 13 23 8 3416.3 6.TO 145.55

DIFFERENTIAL CGRRECTION3

TDE .6606 TRA-1.5021 TC3 .9323 BAU .5461

ROE .5776 flRA -.7766 RC3 1.3563 FAU .43321

"FOE-5.5576 FRA16.0672 FC-23.6460 BSP 10820

ROE .8775 BRA 1.6910 BC3 1.6458 FSP 9097

LAUNCH DATE OCT 15 1964

HELIOCENTRZC CONIC

RL 149.24 LAL .00

RP 226.89 LAp -.26

RC 234.778 GL 3.53

PLANETOCENTRIC CONIC

C3 15.625 VHL 3.953

LNCN AZ14TH LNCH TIN_

90.00 19. 1 12

90.00 10 9 25

100.00 20 28 41

100.00 11 24 37

110.00 21 50 49

110.00 12 18 59

MIO-COURSI[ EXECUTION ACCURACY

SGT 2523.6 S61R 1779.4 SG3 2710.4

RRT .9199 RRF -.9711 RTF -.9370

SG8 3087.9 R23 -.1541 R13 -.9952

361 3032.8 SG2 580.6 THA 34.41

FLIGHT TIME 294.00

DISTANCE IM4.451

LOt. 19.69 VL 32.986 GAb -6.00 AZL 89.57 MCA 217.75 SNA 186.67 ECC .2258T

LOP 237.44 VII 21.199 GAP -1.23 AZP 90.34 TAL 326.46 TAp 184.21 RCA 144.66

GP 9.59 IN. 137.62 ZAP 1_.63 ET6 172.55 ZAE 158.51 ETE t49.68 ZAC 97.19

DLA 22.05 RAL 190.47 RAO 6567.6 VEL 11.705 PTH 2.06 VHP 3.315 DpA 9.73

L-I TIME INJ LAT INJ L._NG INJ RT AS(: INJ AZl4TH INJ TIME PO CST TIM

2540.73 -25.91 93.23 21,51 101.33 19 43 32 1940.7

4417.43 7.00 184.17 16.99 61.49 11 23 3 3817.4

2258.56 -2T.03 41.20 Zl.e4 103.27 21 6 20 1658.6

4174.83 8.01 165.T9 16.44 6|.t0 12 34 12 3574.8

Z001.$7 -29.99 21.77 10.$2 107.23 22 24 10 1401.6

400A.58 10.64 151.28 14,85 57,32 13 25 43 3404.6

DIFFERENTIAL C_RRECTION6

TOE .6143 TRA-t.3712 TC3 .7752 BAU .3308

ROE .5813 RRA -.780Q RC3 1,390R FAU .44666

FDE-5.6612 FRA16.5455 FC-24.749? RIP 10210

BDE .6459 ORA 1.5779 BC3 1.5635 F3P 9427

ORBIT DETERMINATION ACCURACy

ST 1163.3 SR 903.1 33 3126.8

CRT .9763 CRS .9447 CST .9927

LSA 3442.8 NSA 303.7 SSA 29.2

EL1 1464.5 ELI 155.4 ALF 37.66

ARRIVAL DATE AUG 3 1965

EARTH 70 MARS

INC .4285 vl 29.857

APO 229.07 V2 24.029

ETC 256.17 CLP 123.15

RAP 185.15 ECC 1.2572

INJ 2 LAT INJ 2 LONG

-24.02 55.07

3.26 177.48

-24.94 34.03

4.09 159.19

-27.34 13.56

6.26 144.93

ORBIT DETERMINATION ACCURACY

ST 1079.6 SR 911.9 S3 3161.2

CRT .9780 CRS .9427 CST .9908

LSA 3448.3 MSA 313.7 3SA 28.9

EL1 1405.6 ELZ 146.2 ALF 40.08

NID-CouRS_ EXECUTION ACCURACY

IGT 130t.0 It4 1800.1 963 2801.7

RflT .9100 I06 r "-.9704 R7F -.9262

S6B 8911.3 R|3 -.1571 R13 -.9632

661 1859.9 M_ 900.7 TMA 37.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 13 19Q4

HELIOCENTRIC CONIC

RL 149_24 i-AL .00

RIP 228.51 LAP -.30

RC 236.825 GL 3.89

PLANETOCENTR I¢ CONIC

C3 15.535 VHL 3.941

LNCH AZMTH LNCH TIME

go.o0 18 58 38

go.oo 10 12 50

100.00 20 2'8 20

100.00 11 27 48

110.00 21 48 57

110.00 12 21 41

FLIGHT TII4E 296.00 ARRIVAL DATE AUG 5 1995

DISTANCE 688.325 EARTH TO MARS

LOL 19.69 VL 32.678 GAL -5.98 AZL 89.53 HCA 218.79 SMA 186.73 ECC .22522 INC .4717 Vl 29.857

LOP 238.48 VP 21.234 GAP -1.53 AZP 90.37 TAL 326.49 TAP 185.27 RCk 144.68 APO 228.79 V2 24.070

GP 9.53 ZAL 137.56 ZAP 120.98 ETS 172.99 ZAE 156.93 ETE 152.20 ZAC 96.99 ETC 256.22 CLP 121.46

DLA 12.41 RAL 160.58 RAD 6567.8 VEL 11.701 PTH 2.06 VHP 3.264 OFA 9.95 RAP 184.54 ECC 1.2557

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
2551.33 -28 . OG 63.97 21.66 101.49 19 41 9 1951.4 -24.21 55.79

4404.18 6.58 183.42 17.03 62.40 11 26 14 3804.2 2.83 176.74

2269.48 -27.18 42.90 21.39 102o94 21 4 9 1668.5 -25.13 34.70
4162.29 7.59 165.09 16.49 61.00 12 37 11 3562.3 3.67 158.50

2009.99 -30.16 22.37 20.48 106.92 22 22 27 1410.0 -27.54 14.15
3993.54 10.23 150.69 14.89 57.21 13 28 15 3393.5 3.84 144.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .5707 TRA-t.2323 TC3 .6128 BAU .3167 8GT 2070.5 8GR 1821.3 SG3 2892.6 ST 995.6 SR 921.9 81 3199.3

ROE .5862 RRA -.T839 1_3 1.4067 FAU .46079 RRT .8971 RRF -.9699 RTF -.9114 CRT .9806 CRS .9411 CST .9882
FDE-5.7S4D FRAIT.D02D FC-29.6791 BSP 9519 9GB 2757.4 R23 -.1590 R13 -.9613 LSA 3460.0 NSA 323.7 8SA 28.4

BOG .8182 BRA 1.4605 6C3 1.5344 FSF 9715 SG1 2686.8 862 620.0 THA 40.92 EL1 1350.4 EL2 133.1 ALF 42.75

LAUNCH DATE OCT 15 1964 FLIGHT TIME 298.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC DZSTANCE 692.208 EARTH TO MARS

RL 149.24 LAL .00 LOL 19.69 Vt. 32.671 GAL -5.96 ALq. 89.49 HCA 219.83 SNA 186.60 ECC .22462 INC .5130 Vl 29.857
RP 228.12 LAP -.33 LOP 239.52 VP 21.269 GAP -1.82 AZP 90.39 TAL 326.50 TAP 186.32 RCA 144.69 APO 228.52 V2 24.111

RC 238.446 GL 4.24

PLANETOCENTRIC CONIC
C3 15.437 VHL 3.931

LNCH AZNTH LNCH TIME
90.00 IS 56 13

90.00 10 18 8

tOO.O0 20 24 8

100.00 11 30 54

110.00 21 47 13

110.00 12 24 19

DIFFERENTIAL CORRECTION8

TOE .5214 TRA-I.0916 TC3 .4251BAU .3079

RDE .5900 RRA -.7883 RC3 1.4280 FAU .47349

F06-5.8802 FRAIT.4799 FC-26.5206 BSP 8g24

BOE .7674 BRA 1.3465 BC3 1.4900 FSP 10049

GP 9.47 ZAL 137.51 ZAP 119.30 ETS 173.42 ZAE 155.28 ETE 154.46 ZAC 96.79 ETC 256.27 CLP 119.74

DLA 12.74 RAL 160.69 RAD 6587.6 VI[L 1t.698 PTH 2.06 VHP 3.216 DPA 10.19 RAP 183.90 (CO t.2544

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH TNJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2561.60 -28.20 64.69 2t.82 101.15 19 38 55 1961.6 -24.39 56.49

4391.66 6.19 182.71 17.10 62.31 11 29 20 3791.7 2.43 176.04

2278.04 -27.33 43.57 21.55 102.61 21 2 7 1678.0 -23.32 35.35

4150.45 7.20 164.42 16.55 60.91 12 40 4 3550.4 3.27 157.85
2018.12 -30.32 22.95 20.66 106.61 22 20 51 1418.1 -27.74 14.70

3983.14 9.85 150. t2 14.94 57.10 13 30 42 3393.1 5.44 143.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1830.1 $GR 1840.S sG3 2980.6 ST 903.9 SR 930.2 89 3230.7

RRT .8757 RRF -.9692 RTF -.8881 CRT .9832 CRS .9391 CST .9849

SGB 2595.5 R23 -.1612 R13 -.9592 LSA 3465.2 MSA 333.4 SSA 28.2

961 2513.6 862 646.9 THA 45.19 EL1 1291.5 EL2 llg. O ALF 45.84

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL ,00

RP 227.73 LAP -.36

RC 240.248 GL 4.58

PLANETOCENTRIC CON]C

C3 15.390 VHL 3.923

LNCH AZMTH LNCH TIME

90.00 18 53 58
go.o0 10 19 21

100.00 20 22 6
100.00 11 33 34

11D,00 21 45 36

110.00 12 26 53

FLIGHT TIME 300.00 ARRIVAL DATE AUG 9 1965

DISTANCE 696.099 EARTH TO MARS

LOL 19.69 VL 32.664 GAL -5.95 AZL 89.43 HCA 220.87 8HA 186.49 ECC .22407 INC .3327 Vl 29.837

LOP 240.56 VP 21.505 GAP -2.12 AZP 90.42 TAL 326.50 TAP 187.37 RCA 144.70 APO 228.27 V2 24.152

GP 9.42 ZAL 137.47 ZAP 117.57 ET8 173.84 ZAE 153.55 ETE 156.49 ZAC 96.38 ETC 256.32 CLP 117.98

DLA 13.06 RAL 160.81 RAD 6567.6 VEL 11.693 PTH 2.06 VHP 5.17t DPA 10.43 RAP 183.22 ECC 1.2333

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2371.48 -26.33 65.39 21.99 100.82 19 36 50 1971.3 -24.37 37.16

4379.64 5.81 182.04 17.19 62.24 11 32 21 3779.8 2.05 175.38

228T.27 -27.46 44.22 21.73 102.29 21 0 13 1887.3 -25.49 35.98

4139.28 6.83 163.80 16.64 60.83 12 42 54 3539.3 2.89 157.23

2[325.96 -30.47 23.51 20.85 106.31 22 19 22 1426.0 -27.93 15.23

3973.35 9.49 149.60 15.02 57.00 13 35 8 3373.4 5.07 143.29

DIFFERENTIAL CORRECTIONS

TOE .4737 TRA -.9430 TC3 .2320 BAU .3022

ROE .5946 RRA -.7916 RC3 1.4504 FAU .48675
F06-5.9916 FRAIT.9198 FC-27.3812 BSP 8292

BOG .7603 BRA 1.2312 BC3 1.4688 FSP 10337

LAUNCH DATE OCT 13 1964

HE'L IOCENT R IC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1584.5 SGR 1859.5 sG3 5066.8 ST 811.5 SR 939.2 Ss 3264.3

RRT .843T RI;F -.9686 RTF -.8525 CRT .9867 CRS .9375 CST .9801

$&B 2443.0 R23 -.1597 Rl3 -.9576 LSA 3475.4 MSA 343.0 SSA 27.8
SGt 2348.4 8¢,2 673.5 THA 50.39 ELI 1237.2 EL2 100.3 ALF 49.23

FLIGHT TIME 302.00 ARRIVAL DATE AUG 11 1965

DISTANCE 699.999 EARTH TO NARS

RL 149.24 LAL ,OO
RP 227.34 LAP -.39

RC 242.030 GL 4.91

PLAMETOCENTRIC CONIC

C3 15.335 VHL 3.916

LNCH AZMTH LNCH TINE L-I TIME INJ LAT

90.00 18 31 53 2581.01 -26.45

90.00 10 22 28 4368.70 5.46

100.00 20 20 12 2296.18 -27.59

100.00 11 36 50 4128.78 6.48
110.00 21 44 8 2033.52 -30.61

110.00 12 29 23 3964.18 9.15

DIFFERENTIAL CORRECTIONS
TOE .4240 TRA -.7897 TC3 °0232 BAU .3014

ROE .5990 RRA -.7949 RC3 1.4699 FAU .49917

FDE-6.0934 FRAIG.3585 FC-28.1801BSP 7698

BDE .7339 BRA 1.1205 BC3 1.4700 FSP 10633

LOL 19.69 VI_ 52.657 GAL -5.94 A21. 69.41 HCA 221.92 SMA 186.37 ECC .22357 INC .5909 Vt 29.957

LOP 241.61 VP 21.342 GAP -2.41 A21= 90.44 TAL 326.50 TAP 188.41 RCA 144.71 APO 228.04 V2 24.193

GF 9.36 ZAL 137.44 zAP 115.80 ET9 174.26 Z/dE 151.76 ETE 158.33 ZAC 96.37 ETC 256.39 CLP 116.18

DLA 13.38 RAL 160.94 RAD 6567.6 VEL 11.693 PTH 2.06 vHP 3.12g DPA 10.70 RAP 182.51 ECC 1.2524

INJ LONG INJ RT A9C INJ AZNTH %NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

66.06 22.18 100.51 19 34 54 1981.D -24.73 37.81

181.42 17.30 62.17 11 35 17 3768.7 1.69 174.76

44.85 21.92 101.98 20 58 28 1696.2 -25.66 36.58

163.22 16.74 60.76 12 45 38 3528.8 2.54 156.65

24.05 21.06 106.02 22 18 2 1433.5 -28.11 15.74

149.tl 15.12 56.92 15 35 27 3364.2 4.73 142.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1339.9 9GR 1876.8 SG3 3149.5 ST 715.3 8R 947.6 SS 3295.1

RRT .7890 RRF -.9680 RTF -.7927 CRT .9903 CRS .9358 CST .9729
9GB 23(]6.1 R23 -.152g R13 -.9570 LSA 3484.6 MSA 352.4 SSA 27.5

SGI 2196.1 SG2 703.6 THA 56.76 EL1 1184.7 EL2 78.5 ALF 53.02
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JPL TM 3_1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
i

LAUNCH DATE OCT 13 191_ FLI;HT TIM( 304.00 ARRIVAL DATE AUG 13 1955

HELIQCENTRIC CONIC

RL 149.24 LAL .00

RP 226.95 LAP -.43

RC 245.798 GL 5.22

PLANETOCENTRIC CONIC

CS 15.291 VHL 3.910

LNCH AZMTH LNCH TIME

90.00 16 49 ST

90.00 t0 25 30

100.00 20 18 27

100.00 11 $9 40

110.00 61 42 48

110.00 12 31 49

DIFFERENTIAL C(:RRECTIONS

TOE .3730 TRA -.6306

ROE .6036 RRA -.T976

FOE-G.194T FRAIS.T?35

BOE .7095 BRA 1.0168

DISTANCE 703.907 EARTH TO MARS

LOL 19.69 VL 32.651 6AL -5.93 AZL 89.37 HCA 222.97 SMA 186.27 ECC .22312 INC .GET8 vl 29.657

LOP 242.66 VP 21.379 GAP -2.89 AZP 90.46 TAL 326.48 TAP 199.45 RCA 144.71 APO 227.83 V2 24.235

GP 9.30 ZAL 13T.45 ZAP 114.00 ETS 174.67 ZAE 149.91 ETE 159.99 ZAC 96.14 ETC 656.45 CLP 11A.34

DLA 13.64 RAL 161.08 RAD 6567.6 VEL 11.$91 PTH 2.06 VHP 3.091 DPA 10.97 RAP 181.77 ECC 1.Z517

L-| TIM( ZNJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2590.17 -26.56 66.71 22.38 100.20 19 33 T 1990.2 -24.66 58.44

4358.25 5.13 180.83 17.43 62.11 11 36 8 3758.3 1.35 174.18

2304.72 -27.71 45.46 22.13 101.68 20 56 52 1704.T -25.82 37.17

4118.94 6.16 162.67 16.88 60.69 12 46 19 35t6.9 2.20 156.11

2040.80 -30.75 24.57 21.28 105.75 22 16 49 1440.8 -28.28 16.24

3955.62 8.83 148.65 15.23 36.84 13 37 44 3355.6 4.40 142.36

MID-COURSE EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS -.1973 BAU .3068 SGT 110?.4 ST,R 1892.7 SG3 3228.3 ST 616_5 SR 955.7 SS 3324.6

RC3 1.4678 FAU .31122 RflT .6904 RRF -.9673 flTF -.6859 CRT .9946 CRS .9346 CST .9616

FC-29.9430 BDP 7176 Sr_ 2192.9 R23 -,1364 R13 -.9580 LSA 3495.0 MSA 361.5 SSA 27.2

BCS 1.5009 FSP 10912 SGI 2068.5 SG2 T33.8 THA 64.57 EL1 1136.0 EL2 53.6 ALF 57.2A

LAUNCH DATE OCT 13 1964 FLIGHT TIME 30G.O0 ARRZVAL DATE AUG 15 1965

HELIOCENTRIC CONIC DISTANCE T07,823 EARTH TO MARS

RL 149.24 LAL .00 LOL 19.69 VL 32,646 GAL -5.q3 AZL 69.34 HCA 224.02 SMA 186.17 ECC .222T2 IMC .6632 Vl 29.857

RP 226.56 LAP -.49 LOP 243.71 V1P 21.418 GAP -2.97 AZP 90.49 TAL 526.45 TAP 190.46 RCA 144.71 APO 227.64 V2 24.277

RC 245.534 6L 5.52 GAP 9.24 ZAL 137.43 ZAP 112.16 ET$ 175o07 ZAE 142.O1 ETE 161.50 ZAC 95.91 rTC 256.52 CLP 112.47

PLAN(TOCENTR | C CONIC

CS 15.259 VHL S.906 DLA IS.91 RAL 161.22 RAO 6597,9 V_L 11,689 PTH 2.09 VHp 3.056 OpA 11.26 RAP 181.00 ECC 1.2511

L_H Az_TH Lk_CH 71_ L'--*• T;ii£ _kiJ LAT sm=.... L_ |tel._ GT A_C ikiJ AEkiTH ;NJ T|M£ P_ C&T TIN sma.... _" LAT |HJ 2 LONG

90.00 18 48 10 2598.99 -29.1_ 67.53 22.59 99.91 19 31 29 1999.0 -25.02 59.05

90.O0 10 29 29 4348.49 4.81 190.29 17.57 62.06 11 40 54 $748.5 1.04 173.65

100.00 20 19 32 2312.95 -27.92 46.05 22.35 101.39 20 55 25 1712.9 -25.97 37.74

100.00 11 42 25 4101.T$ 5.95 I62.16 IT.01 60.$5 12 50 55 3509.8 1.89 155.61

110.00 21 41 36 2047.82 -30.97 25.08 21.51 105.46 22 15 44 1447.8 -29.44 16.76

110.00 12 54 11 3947.93 8.53 1411.tt 1S.36 59.71' 13 39 §8 3341'.8 4.10 141.94

DIFFERENTIAL COIRECTION9 MID-COURgI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$209 TRA -.4_2 TC3 -.4304 llAU .3190 8ST 911,9 _ 11104,5 $G$ 3302.4 ST 516.1 SR 963.2 SS 3351.4

ROE .S079 RRA -.TOni RC3 1.5032 FAU .52242 RRT .S042 RRF -.HG9 RTF -.4899 CRT .9978 CRS .9325 CST .9422

FOE-6.8881 FRA19.IT$1 FC-N.QA_i iDP 975 tl 868 1111.) 2|) ".10Q9 R13 -.9607 LSA 3505.4 NSA S?O.T SSA 26.9

DOE .6874 liRA .9238 lIC3 I.$939 FlIP 11101 _61 lJ?l,_l IK_ TIl.$ THA 74;00 EL1 1092.3 EL2 30.3 ALF 61.85

LAUNCH DATE OCT 13 1664 FLIGHT TIME 308.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CON|C

RL 146.24 LAL .DO

RP 226.1T LAP -.49

RC 247.856 GL 5.61

PLANETOCENTRIC COkl|C

C3 15.836 VHL 3.904

LHCH AZMTH LNCH TIME

90.00 16 46 34

90.00 10 31 17

100.00 20 15 26

100.00 11 43 6

110.OO 21 40 32

110.00 12 36 29

DIFFERENTIAL CGRRECTIONS

TOE .2630 TRA -.2995

ROE .6099 flRA -.8037

FDE-6.3254 FRAI�.GOD?

ROE .6642 BRA .DSTT

DI|TANCE 711.T45 EARTH TO MARS

L_ 19.69 YL 32.640 GAL -5.92 AZL 81.30 HCA 225.08 SMA 166.08 ECC .22237 INC .8975 VI 29.857

LOP 244.77 VP 21.457 GAp -3.24 AZlP 90.49 TAL 326.42 TAp 191.49 RCA 144.71 APO 227.48 V2 24.310

GP 9.18 ZAL 137.44 ZAP 110.29 ET9 175.47 ZAE 146.05 ETE 162.88 ZAC 95.67 ETC 256.80 CLF 110.57

DLA 14.16 RAL ISI.30 RAD G56T.6 VEL 11.889 PTH 2.06 VHp 3.024 DPA 11.55 RAP 180.21 ECC 1.2508

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

2607.44 -29.76 ST.93 22.83 99.62 19 30 1 2007.4 -25.16 59.65

4339,40 4.52 t79.77 17.74 62,02 11 43 36 _T39.4 .75 173.13

2320.85 -27.93 45.61 22.59 101.12 20 54 7 1720.8 -26.11 38.26

4101.23 5.56 161.69 17.I7 60.58 12 53 27 3501.2 1.60 155.14

2054.56 -30.99 25.57 21.76 1C5.19 22 14 47 1454.6 -26.60 17.19

3940.29 8.25 147,93 15,52 56.71 13 42 9 3340.3 3.82 141.55

MID-COURSE (vFCUTIOI ACCURACY oRBIT DETERMINATION ACCURACY

TC3 -.6862 BAt/ .3379 SGT 801.0 MA 1918.0 SG3 3369.4 ST 409.6 SR 967.3 SS 3366.0

RC3 1.5100 FAU .55076 RflT .1731 RRF -.9658 RTF -.1417 CRT .9960 CRS .9297 CST .9056

FC-SO.1546 9SP $543 _ 20T6.7 R23 -.0602 R13 -.9642 LSA 3505.5 MSA 379.4 SSA 26.9

8C3 1.6566 FSP 11538 8¢11 1921,0 862 786.4 THA 85.03 ELI 1049.9 EL2 33.9 ALF 67.11

LAUNCH OAT[ OCT 13 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 19 1965

HELIOCEMTRIC CONIC

RL 140.24 LAL .00

RP 225.79 LAP -.33

RC 249.959 _L S.09

PLANETOCENTR|C CON|C

C3 15.ERT VHL 3.902

LNCH AZMTH LNCH TIME

90.00 19 45 T

90.00 10 34 5

100.00 20 14 9

100.00 11 47 42

110.O0 21 39 36

110.00 tR 38 44

DiFFERENTiAL C_RI_CTXON9

TOE .2117 TRA -.U_I TC3 -.9324 BAU .3997

ROE .6159 RRA -.90e9 RC$ |,5239 FAU .34192

FOE-6.4411 FRA19.9125 FC-30.9049 BDP 9394

BOE .6510 BRA .0110 OCS 1.T969 FSP 11T0§

DISTAIn[ T13,679 EARTH TO MARS

19.69 VL 32.635 GAL -5.93 AZL 89.2? MCA 226.14 SMA 186.00 ECC .22206 INC .7306 Vl 29.857LOL

LOP 245.93 VP 21.497 GAP -$.31AZP 90.51TAL 326.37 TAP 192.51RCA 144.70 APO 227.30 V2 24.360

_P 9.11 Z/4. 137.4T ZAP 100,99 [T9 |75.09 ZA[ 144.05 ETE 164.15 ZAC 95,43 ETC 256.88 CLP 108.64

DLA 14.40 RAt. 2il.94 RAO iSlT,I V_L 1|.199 PTH 2.06 VHP 2.996 OPA 11.86 RAP 179.38 ECC _.2506

L-Z TIM( lNJ LAT |NJ _ |NJ RT ADC |NJ AZI4TH |NJ T|lA[ PO CST TIN IHJ 2 LAT INJ _ LONG

291S.57 029,95 Q8.3$ 25.07 99.35 19 28 42 2015.6 -25.29 _0.19

4530.9Q 4.25 179,30 17.92 91.98 11 46 14 3731.0 .47 1 _.68

2529.44 -29.03 47.15 _.84 100.85 20 52 57 1728.4 -26.24 38.61

4093.32 3,$0 191.13 IT,$S 90.54 22 55 55 3493.3 1.34 154.71

2013t.05 -31.11 29.04 12,05 104.94 22 13 57 1461.0 -28.75 17.$3

3933.48 O.O0 147,4T |S,60 59.99 13 44 17 3333.5 3.56 141.19

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

IGT 812.7 M4_ 19L_,9 SG3 3432.8 ST 316.5 SR 975.5 63 3394.7

R_T *.I_D5 RRF -.IH;SO RTF .27TT CRT .9T31CRS .9287 CST .6256

I_ 2091.0 R|$ -.0125 R13 -.9567 LSA 3524.6 MSA 368.2 sSA 26.4

_61 I037,4 _ 799.9 THA 96.62 EL1 1023.2 EL2 69.S ALF 72.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 13 1964

HELI_ENTRIC COMIC

RL 149.24 LAL .00

RP 225.38 LAP -.SG

RC 250.643 GL 6.36

PLANETOCENTRIC CONIC

C3 13.227 VHL 3.902

LNCH AZMTH LNCH TIME

gD.oo 18 43 50

90.00 10 36 43

100.00 20 13 1

100.00 11 50 13

110.00 21 38 48

110.00 12 40 53

FLIGHT TIME 312.00 ARRIVAL DATE AUG 21 1985

DISTANCE 719.618 EARTH TO MARS

LOt. 19.69 YL 32.631 GAb -5.93 AZL 89.24 HCA 22T.21SNA 185.92 ECC .22180 INC .7627 vt 29.857

LO4_ 246.90 VR 21.538 GAP -3.78 AZP 90.52 TAL 326.31 TAP 193.51 RCA 144.69 APO 227.18 v2 24.402

GP 9.04 ZAL 137.51 ZAP 100.46 (TS 179.24 ZkE t42.01 ETE 165.32 ZAC 95.17 (TC 256.77 CLP 106.68

OLA 14.62 RAL 161.72 RAO 6587.8 VEL 11.688 PTH 2.06 VHP 2.9710PA 12.17 RAP 178.53 ECC 1.2506

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2623.34 -26.94 69.06 23.34 99.08 19 2T 33 2023.3 -25.40 60.73

4323.19 4.01 178.86 18,13 61.94 11 48 48 3723.2 .22 172.22

2335.70 -28.12 47.67 23.11 100.58 20 51 57 1735.7 -26.37 39.31

4066.06 5.06 160.85 17.55 60.50 12 $6 19 3486.1 1.09 154.31

2067.27 -31.22 26.49 22.31 104.69 22 13 16 1467.3 -28.89 18.06

3927.26 7.77 147.14 15.88 56.61 13 46 22 3327.3 3.32 140.87

DIFFERENTIAL CORRECTIONS

TOE .1874 TRA .0892 TC3-1.1911 6AU .3952

ROE .6203 RRA -,8014 RC3 1.533_ FAU .$5128

F0(-6.5312 FRA2O.208Z FC-31.3411BSP 6466

BOE .6400 BRA .8036 BC3 1.9414 FSP 11880

LAUNCN 0ATE OCT 13 1964

HELIOCENTR|C C.C_IC

RL 149.24 LAL .00

RP 224.99 LAP -.39

RE 232.307 &L 6.61

PLANETOCENTRIC CONIC

C3 15.238 VHL 3.904

LNCH AZlATM LNCN TIM(

90.00 18 42 42

90.00 10 59 19

100.00 20 12 3

100.00 11 52 40

110.00 21 39 9

110.00 12 43 3

DIFFERENTIAL CORRECTIONS

TOE .1011 TRA .2447 TC3-1.4607 BAU .4521

ROE .6246 RRA -.7993 RC3 1.5381 FAU .58919

FOE-6.6060 FRA20.4761 FC-31.7695 BSlP 6784

SO( .8327 BRA .8359 BC3 2.1211 FSP 12050

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 962.1 8GR 1933.9 SG3 3488.8 ST 234.4 8R 981.8 $S 3416.8

RRT -.5434 RRF -.9641RTF .5991 CRT .8678 CRS .9273 CST .6246

SG8 2180.0 R23 .0294 R13 -.9678 LSA 3540.5 MSA 396.7 SSA 23.g

SG1 2018.3 $62 774.7 THA 107.85 EL1 1003.0 EL2 114.0 ALF 78.14

FLISHT TIM( 314.00 ARRIVAL DATE AUG 23 1965

DISTANCE 723.$87 EARTH TO MARS

LOL 19.69 VL 32.627 GAL -5.94 AZt. 89.21HCA 228.67 814A 185.85 ECC .22159 INC .7938 vl 29.837

LOP 247.97 VP 21.579 GAP -4.04 AZP 90.53 T_L 328.24 TAP 194.51RCA 144.67 APO 227.04 V2 24.444

GP 8.97 ZAL 137.56 ZAP 104.51ET$ 176.62 ZNE 1_9.9_ ST( 166.40 ZAC 94.91 (TC 256.86 CLP 104.70

OLA 14.82 RAL 161.90 RAO 6567.6 VEL 11.689 PTH 2.08 VHp 2.950 OpA 12.48 RAp 177.67 ECC 1.2508

L-I TIME INJ LAT INJ LONG INJ fit A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2630.77 -27.02 69.59 23.62 98.85 19 26 33 2030.8 -25.52 61.24

4316.09 3.78 178.46 18.35 61.92 11 51 15 3716.1 -.01 171.83

2342.65 -28.20 48.17 23.39 100.34 20 51 5 1742.7 -26.49 39.79

4079.44 4.83 160.48 IT.77 60.47 13 0 39 3479.4 .87 133.94

2073.24 -31.32 28.93 22.60 104.45 22 12 42 1473.2 -29.02 18.48

3921.61 7.56 146.84 16.09 56.56 13 48 24 332t.6 3.11 140.37

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 1208.5 _ 1937.8 SG3 3536.8 ST 188.7 SR 987.0 SS 3434.4

RflT -.7191RRF -.9831RTF .7761 CRT .5060 CRS .9257 CST .1472

$68 2283.8 R23 .0573 R13 -.9689 LSA 3555,4 MSA 405.0 SSA 25.3

SGI 2155.4 662 755.0 THA 117.87 ELI 991.8 ELI 162.0 ALF 84.32

LAUNCH DATE OCT 13 1964

HELIC_ENTR|C CONIC

RL 149.24 LAL .O0

RP 224.$0 LA_ -.65

Re 253.9S1 ;L 6,66

PLANETOCENTR IC CONIC

C3 15.260 VHL 3.906

LNCH A2MTH LNCH TIME

90.00 18 41 45

90.00 10 41 49

100.00 20 11 14

100.00 11 55 2

110.00 21 37 38

110.00 12 45 7

FLIGHT TIME 316.00 ARRIVAL DATE AUG 25 1983

DISTANCE 727.522 EARTH TO MARS

LOL 19.69 VL 32.623 GAL -5.95 AZL 89.18 HCA 229.33 SMA 185.79 ECC .22142 INC .8240 vl 29.837

LOP Z'49.04 VP 21.620 GAP -4.30 AZP 90.54 TAL 326.15 TAp 195.50 RCA 144.65 APO 226.93 V2 24.486

GP 8.89 ZAL 137.63 ZAP 102.54 ET$ 177.00 ZAE 137.83 ETE 187.40 ZkC 94.64 ETC 256.96 CLP 102.70

OLA 15.01 RAL 162.0g RAD 6567.6 VEL 11.690 PTH 2.06 VHP 2.932 DPA 12.79 RAP 178.78 ECC 1.2511

L-I TIME [NJ LAX INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2637.84 -27.09 70.10 23.91 98.58 19 28 43 2037.6 -23.62 61.74

4309.66 3.$7 178.10 18.59 61.89 11 53 39 3709.7 -.22 171.47

2349.28 -28.28 48.65 23.69 100.10 20 50 23 1749.3 -26.60 40.23

407_.4§ 4.63 160.15 18.00 60.44 13 2 $5 3473.5 .66 153.62

2078.95 -31.42 27.34 22.91 104.22 22 12 17 1479.0 -29.14 18.87

3916.54 7.37 146.57 16.32 56.53 13 50 24 3316.5 2.91 140.31

OlFFERENTIAL CORRECTIONS

TOE .0437 TRA .4348 TC3-1.7371 BAU .4735

ROE .6285 RRA -.7963 RC3 1.3394 FAU .56584

FOE-8.6687 FRA20.7087 FC-32.1015 BSP 7312

BDE .6300 BRA .9073 0C3 2.3210 FSP 12202

LAL_NCH DATE OCT 13 1964

HELIOCENTRIC C_NIC

RL 149.24 LAL .00

RP 224.21 LAP -.66

RC 255.576 GL 7.10

PLANIETOCENTRIC CONIC

C3 15,293 VHL 3.911

LNCH AZMTH LNCH TIN(

90.00 18 40 58

90.00 10 44 14

100.00 20 10 34

100.00 11 57 19

110.00 21 3? IS

110.00 12 47 6

DIFFERENTIAL C,_RRECTION$

TOE -.0150 TRA .6298 TC3-2.0190 9AU .5189

ROE .6325 RRA -.7917 RC3 1.5377 FAU .57138

FOE-9.7298 FRAZO.6942 FC-32.3464 BSP 80t4

BDE .9326 BRA 1.0110 BC3 2.$379 FSP 12312

MID-COURSE EXECUTION ACCURACY

9GT 1510.8 SG,R 1938.6 SG3 3576.6

RRT -.8098 RRF -.8620 RTF .8663

SG8 2457.7 R23 .0705 fl13 -.9709

SG1 2346.0 8GZ 732.3 THA 126.36

ORBIT DETERMINATION ACCURACY

ST 212.2 6R 991.2 SS 3448.3

CRT -.0676 CRS .9240 CST -.4406

LSA 3570.3 MSA 413.2 SSA 23.2

EL1 991.3 EL2 211.7 ALF 90.87

FLIGHT TIN( 318.00 ARRIVAL DATE AUG 27 1965

DISTANCE 731.485 EARTH

L04. 19.69 VL 32.619 GAb -5.96 AZL 89.15 HCA 230.42 SMA 185.73 ECC .22130 INC

LOP 250.11 VP 21,663 GAP -4.56 AZP 90.54 TAL 326.06 TAp i96.48 RCA 144.63 APO

GP 8.80 ZAL 137.71 ZAP 100.55 ET$ 177.38 ZAE 135.69 ETE 168.33 ZAC 94.37 ETC

TO MARS

.8533 vl 29.837

226.83 vZ 24,327

257.06 CLp 100.66

DLA 15.19 RAL 162.30 RAD 8567.6 VEL 11.691PTH 2.06 VHP 2.918 DpA 13.11 RAP 175.88 ECC 1.2317

L-I TIME INJ LAT INJ LGNG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2644.58 -27.16 70.58 24.22 98.35 19 25 2 2044.6 -25.72 62.20

4303.88 3.39 177.78 18.85 81.87 11 55 58 3703,9 -.40 171.15

2355.59 -28.36 49.10 24.01 99.87 20 49 50 1755.6 -26.70 40.69

4068.10 4.45 159.86 18.26 60.41 13 5 7 3468.1 .48 153.32

2084.41 -31.51 27.74 23.24 104.00 22 11 59 1484.4 -29.26 19.26

3912.04 7.20 146.33 16.57 56.49 13 52 20 3312.0 2.74 140.07

MID-COURSE EXECUTION ACCURACy ORBIT OETERMINATIOI¢ ACCURACY

_T 1845.4 SSR 1936.4 SG3 3607.6 ST 291.1SR 995.0 SS $460.5

RRT -.2582 RRF -.9808 RTF .9143 CRT -.4326 CRS .9224 CST -.7453

SGB 2674.9 R23 .0735 R13 -.9738 LSA 3587.7 NSA 420.9 SSA 24.8

861 2578.8 9G2 71t.2 THA 133.39 EL1 1003.5 ELI 260.2 ALF 97.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 13 1964 FLIGHT TIME 320.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC

RL 149.24 LAL .OO

RP 223.82 LAP -.69

RC 257.180 GL 7.33

PLAN(TOCENTRIC CONIC

C3 13.336 VHL 3.916

LNCH AZMTH LNCH TIME

90.00 16 40 21

90.00 10 46 33

100.00 20 10 5

100.00 11 59 32

110.00 21 37 O

110.00 12 49 6

DIFFERENTIAL CCIRRECTIONS

TDE -.0746 TRA .8269

ROE .6360 RRA -.7860

FOE-6.T?6_ FRA21.0419

SO( .6404 ERA 1.1408

DISTANCE 735.455 EARTH TO MARS

LOt. 19.69 VL 32.616 GAL °5.98 AZL 89.12 HCA 231.50 SMA 183.68 ECC .22122 INC .8619 V! 29.S37

LOP 251.19 VP 21.705 GAP -4.81 AZP 90.55 TAL 325.95 TAp 197.45 RCA 144.60 APO 226.75 V2 24.369

GP 8.72 ZAL 137.81 ZAP 98.55 ETS 177.72 ZAE 133.53 ETE 169.19 ZAC 94.09 ETC 257.16 CLP 98.65

DLA 13.35 RAL 162.51 RAD 5567.6 VEL 11.693 PTH 2.06 VHP 2.908 DpA 13.42 RAp 174.97 ECC 1.2524

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2650.96 -27.22 71.04 24.55 98.13 19 24 32 2051.0 -25.81 62.65

4298.77 3.22 177.49 19.13 61.85 11 58 13 3698.8 -.57 170.86

2361.59 -28.43 49.54 24.34 99.65 20 48 26 1761.6 -26.80 41.11

4063.37 4.29 159.60 18.54 60.39 13 7 15 3463.4 .32 153.06

2089.62 -31.59 28.12 23.58 103.79 22 11 50 1489.6 -29.37 19.62

3908.11 7.05 146.12 16.84 56_46 13 54 14 3308.1 2._9 139.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.3050 8AU .5673 9GT 2201.1 SGR 1930.9 SG3 3629.8 ST 395.6 SR 997.6 SS 3468.5

RC3 1.3323 FAU .57352 RRT -.8837 RRF -.9595 RTF .9416 CRT -.6034 CRS .92015 CST -.8637

FC-32.4889 BSP 8866 SG8 2928.0 RZ3 .0708 R13 -.9771 LSA 3605.2 MSA 428.7 SSA 24.3

8C3 2.7679 FSp 12400 SG1 2844.6 662 893.7 THA 139.22 ELI 1028.7 EL2 305.9 ALF 104.79

LAUNCH DATE OCT 13 1964 FLIGHT TIME 322.00 ARRIVAL DATE AUk 31 1965

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 223.44 LAP -.72

RC 258.763 GL 7.54

PLANI[TOC(NTRIC CONIC

CS 15.390 VHL 3.923

L_CH _-'_TH L_CH TIME

90.00 18 39 54

gO.O0 10 48 50

100.00 20 9 44

100.00 12 1 40

110.00 21 36 34

110.00 12 31 O

DIFFERENTIAL CORRECTIONS

TOE -.1352 TRA 1.0285

ROE .6392 RRA -.7790

FDE-G.SOD2 FRA21.1461

BOE .6334 BRA 1.2902

LOL 19.69 VL 32.613 GAL

LOP 252.28 VP 21.749 GAP

GP 8.62 ZAL 137.92 ZAP

DLA

L-_ TIME INJ LAT

2637.00 -27.28

4294.32 3.08

2367.28 -28.49

4059.28 4.16

2094.38 -31.67

3904.74 6.92

DISTANCE 739.432 EARTH TO MARS

-3.99 AZL 89.09 HCA 232.59 SMA 185.63 ECC .22118 INC .9098 vl 29.857

-§.03 AZP 90.55 TAI. 323.83 TAp 198.42 RCA 144.37 APO 226.69 V2 24.611

96.55 ETS 178.07 ZAE 131.36 ETE 170.00 ZAC 93.80 ETC 257.27 CLp 96.62

TC3-2.3929 BAU .6187

RC3 1.5231 FAU .57814

FC-32.5214 BSP 9833

BC3 3.0071 FSP 12462

15.49 RAL 162.74 RAD 6567.6 VEL 11,695 pTH 2.06 VHP 2.901 DpA 13.72 RAp 174.05 ECC 1.2533

!NJ I-_G !,NPJ RT Aar ius A Tm_M i_3 TImF _ CaT TI_ i_ _ LAT |_J 2 LONG

71.47 24.90 97.92 19 24 11 2057.0 -25.90 63.07

177.24 19.43 61.84 12 0 24 3694.3 -.71" 170.61

49.95 24.69 99.45 20 49 12 1767.3 -26.89 41.51

139.37 18.83 60.37 13 9 20 3459.3 .18 162.84

28.49 23.94 103.59 22 11 48 1494.6 -29.48 19.97

145.94 17.12 56.44 13 56 3 3304.7 2.46 139.69

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2570.5 $GIt 1921.9 963 3642.2 ST 511.2 SR 999.1 SS 3472.1

RRT -.9020 RRF -.9380 RTF .9582 CRT -.6894 CRS .9187 CST -.9186

SGB 3209.5 R23 .0657 R13 -.9803 LSA 3622.7 MSA 436.3 SSA 23.9

SG1 3136.6 SG2 680.1THA 144.06 EL1 1067.5 EL2 346.6 ALF 111.65

LAUNCH DATE OCT 13 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP Z 1965

HELIOCENTRIC CONIC DISTANCE 743.415 EARTH TO HARS

RL 149.24 LAL .OO LOt. 19.69 VL 32.611 GAL -6.02 AZL 89.0_ HCA Z33.67 SHA 185.59 ECC .22119 INC .9368 Vl 29.857

RP 223.05 LAP -.75 LOP 253.37 VP 21.792 GAP -5.30 AZP 90.§5 TAL 325,70 TAp 199.37 RCA 144.34 Apo 226.64 V2 24.653

RC 260.326 GL 7.73 GP 8.32 ZAL 138.05 ZAP 94.53 ET$ 178.42 ZAE 129.18 ETE 170.76 ZAC 93.51ETC 257.38 CLP 94.58

PLANETOCENTRIC CONIC

CS 13.435 VHL 3.931DLA 15.62 RAL 162.98 RAD 6567.6 VEL 11.698 PTH 2.06 VHp 2.897 DPA 14.02 RAp 173.13 ECC 1.2544

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 39 37 2662.70 -27.33 71.88 25.26 97.72 19 24 0 2062.7 -25.98 63.47

90.00 10 31 0 4290.52 2.96 177.03 19.74 61.83 12 2 30 3690.5 -.83 170.40

100.00 20 9 34 2372.63 -28.§3 50.34 25.05 99.25 20 49 6 1772.6 -26.98 41.89

100.00 12 3 44 4055.81 4.04 159.18 19.14 60.36 13 11 20 3455.8 .06 152.65

110.00 21 36 56 2099.29 -31.75 28.84 24,31 103.39 22 11 55 1499.3 -29.58 20.30

110.00 12 52 32 3901.93 6.82 145.79 17.43 56.42 13 57 54 3301.9 2.36 139.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT[ON ACCURACy

TOE -.1971 TRA 1.2330 TC3-2.8820 BAU .6723 SGT 2949.4 3GR 1909.8 863 3645.2 ST 632.9 SR 1000.1 SS 3473.4

ROE .6424 RRA -.7706 RC3 1.5107 FAU .57947 RRT -.9119 RRF -.9564 RTF .9689 CRT -.7382 CRS .9169 CST -.94_

FDE-G.8371 FRA21.ZO04 FC-32.4589 8SP 10885 _ 3513.8 R23 .0599 R13 -.9832 LSA 3642.S HSA 443.4 SSA 23.5

8DE .6720 ERA 1.4540 BC3 3.2540 FSP 12487 961 3449.2 $62 670.2 THA 148.09 ELl 1120.5 ELI 381.0 ALF 118.66

LAUNCH DATE OCT 13 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC C(]4IC DISTANCE 747.406

RL 149.24 LAL .00 LOL 19.69 VL 32.609 GAL -6.04 A_qb 89.04 HCA

RP 222.66 LAP -.79 LOP 234.46 VP 21.836 GAP -3.34 AZP 90.58 TAt.

RC 261.869 GL 7.95 GP 8.42 ZAL 138.19 ZAP 92.32 ET8 178.75 ZAE

PLAN(TOC_TRIC CONIC

CS 13.932 VHL 3.941 DLA 15.74 RAL 163.22 RAD 6367.6 VEL 11.701 PTH

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ I._G |NJ RT ASC INJ AZIdTH

90.00 18 39 31 2668.06 -27.38 72.28 25.64 97.33

90.00 10 33 3 4267.39 2.86 176.66 20.07 61.82

100.00 20 9 33 2377.71 -28.61 50.70 25.44 99.07

100.00 12 5 44 4052.97 3.94 159.02 19.47 60.35

110.00 21 37 6 2103.76 -31.82 29.17 24,7t 103.2t

110.00 12 54 40 3899.68 6.73 145.87 17.79 56.41

DIFFERENTIAL C_RRECTION$

TOE -.2600 TRA 1.4402 TC3-3.1708 BAU .7279

RDE .6453 RflA -.7908 RC3 1.4948 FAU .57927

FOE-6.8333 FRA21.2103 FC-32.2881 SIP 12004

8DE .6937 BRA 1.6288 8C3 3.3033 FDP 12481

EARTH TO MARS

234.77 SMA 183.35 ECC .22124 INC .9633 vl 29.837

325.58 TAp 200.32 RCA 144.30 APO 226.60 V2 24.695

126.99 ETE 171.46 ZAC 93.22 ETC 257.49 CLP 92.35

2.06 VHP

MIO-COURI_ EXECUTION ACCURACY

SGT 3334.9 _ 1894.5 SG3 3638.4

flflT -.9179 RRF -.9545 RTF .9760

SG8 3955.4 R23 .0545 R13 -.9836

SG1 3777.8 SG2 663.6 THA 131.50

2.898 DpA 14._2 RAp 172.21 ECC 1.2556

INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

19 23 39 2068.1 -26.05 63.85

12 4 32 3687.4 -.93 170.23

20 49 10 1777.7 -27.06 42.24

13 13 17 3453.0 -.03 152.49

22 12 10 1503.8 -29.67 20.61

13 39 39 3299.7 2.27 139.43

ORBIT DETERMINATION ACCURACY

ST 737.9 SR 1000.1 SS 3471.1

CRT -.7681 CRS .9150 CST -.9608

LSA 3663.3 MSA 450.4 SSA 23.1

EL1 1186.3 EL2 409.1 ALF 124.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 148.24 LAL .00

RP ZZZ.28 LAp -.62

RC ZGS.SDZ GL 8.14

PLANETOCENTRI¢ CONIC

CS 14.S19 VHL $,952

LNCH AZMTH LNCH TIME

90.00 18 39 35

90.00 10 55 4

100.00 ZO 9 41

100.00 12 7 39

110.00 21 37 ZS

110.00 12 5E 25

FL1;HT T|ME 328,00 ARRIVAL DATE SEP S 196S

DISTANCE 751.403 EARTH TO MARS

LOL 19.89 VL 32.607 GAL -8.07 AZL 89.01 HCA 235.88 SMk 185.52 (CC .ZZt34 IHC .9891 VI 29.857

LOP 254.55 VP 21.881 GAP . -5.77 AZP 90.56 TAL 32S.40 TAP 201.28 RCA 144.44 kPO 228.58 VZ 24.737

GF 8.31 ZAL 138.35 ZAP 90.52 ET8 179.08 Z/dE 124.79 ETE 172.13 ZAC 82.63 [TC 257.61 CLP 90.52

DLA 15.84 RAL 163.48 MAD 8567.6 VEL 11.705 PTH Z.08 VHP 2.901 DpA 14.60 RAP 171.30 ECC 1.2571

L-| TIME |NJ LAT INJ LONG 1NJ RT ASC |NJ A214_14 |NJ TIME PO CST T|N |NJ Z LAT INJ Z LONG

2873.07 -27.42 72.62 26.04 97.36 19 24 B 2073.1 -26.12 S4.ZO

4284.91 2.78 176.72 20.43 81.81 12 8 29 3684.9 -1.01 170.09

2362.47 -28.66 51.05 25.84 98.89 ZO 49 24 1782.5 -27.13 42.S8

4050.75 3.87 158.90 19.82 60.34 13 15 9 3450.8 -.11 15Z.37

2107.99 -31.80 29.48 25.11 103.04 22 12 33 1508.0 -29.76 Z0.91

3897.99 8.67 145.58 16.09 56.40 14 I 23 3298.0 2.20 139.34

DIFFERENTIAL CORRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3235 TRA 1.6500 TC3-3.4564 BAU .7848 SGT 3723.8 $G4R 1876.E SG3 3622.4 ST 884.9 SR 999.4 S$ 3465.5

ROE .6480 RRA -.7498 RC3 1.4759 FAU .57780 RRT -.9214 RRF -.9525 RTF .9810 CRT -.7874 CRS .9131 CST -.9700

F08-6.8599 FRAZI.1742 FC-32.0257 BSP 13173 SG8 4168.7 1_3 .0486 R13 -.9877 LSA 3685.4 MSA 457.3 SSA 22.6

BDE .7843 BRA 1.8123 BC3 3.7583 FSP 12441 SG1 4117.Z SG2 659.6 THA 154.39 EL1 1263.1 ELZ 431.6 ALF 130.60

LAUNCM DATE OCT 13 1964 FL|Cd4T T|NE 330.00 ARRIVAL DATE 8[P 8 1965

HELIOCENTR|C CGNIC DISTANCE 755.407 EARTH

RL 149.24 LAL .DO LOL 19.69 VL 32.605 GAL -6.10 AZI. 88.99 HCA 236.96 SMA 185.49 ECC .22148 INC

RP 221.89 LAP -.65 LOP 256.65 VP 21.925 GAP -6.01 AZlP 90.55 TAL 3ZS.Z3 TAP 202.19 RCA 144.41 APO

tic 264.894 GL 8.32 GP 8.20 ZAL 138.52 ZAP M.5Z ET9 178.39 Z/ME 122.61 ETE 172.75 ZAC 92.64 ETC

PLANETOCENTR|C CONIC

C3 15.718 VHL 3.965 DLA

LNCH AZ14TH LNCH T|M( L-| T|14( |NJ LAT |NJ LONG |MJ RT ASC |MJ AZI4TH |NJ T|ME

90.DO 18 38 49 8677.75 -27.46 72.46 26,45 97.20 19 24 ZG

90.00 10 56 59 4283.10 2.72 176.62 20.80 61.80 12 8 22

100.00 20 10 0 2389.91 -28.70 51.37 28.26 98.75 20 49 47

100.00 12 9 29 4044.16 3.82 158.81 20.14 60.33 13 16 58

110.00 21 37 52 2111.98 -31.84 29.77 25.54 102.67 22 13 4

110.00 12 58 6 3894.86 8.92 145.$2 18.45 56.39 14 3 3

DIFFERENT|AL C_RECT|ON6 N|O-CoURS_ EXECUT|ON ACCURACY

TOE -.$881 TRA 1.6819 TC3-3.7385 8AU .8424 6GT 4114.4 _ 1854.4 $63 3598.7

ROE .6505 RRA -.73T5 RC3 1.4_37 FAU .57478 RRT -.W31 _ -.$503 RTI r .9846

FDE-G.SS44 FRA21.0904 FC-31.6586 Blip 14372 _ 4513.2 R23 ,0458 R13 -.4894

8DE .7S74 BRA 2,0022 BC3 4.0111F91P 12872 861 4485.1 I_ 857.4 THA 156.87

TO MARS

1.0144 VI 29.857

226.57 V2 24.779

247.74 CLP 88.50

15.93 RAL 163.75 MAD 6587.6 VEL 11.709 PTH 2.06 VHP 2.g09 OPA 14.87 RAP 170.39 ECC 1.2587

PO CST T|M INJ 2 LAT INJ 2 LONG

2077.7 -26.18 64.52

3683.1 -1.07 169.99

1766.8 -27.20 42.89

3449.2 -.16 152.28

1512.0 -29.84 21.19

3296.9 2.16 139.28

ORS|T DETERMINATION ACCURACY

ST 1013.3 8R 997.7 88 3454.1

CRT -.8006 CRS .9110 CST -.9762

LSA 3708.2 NSA 463.9 SSA 22.1

EL1 1349.5 EL2 448.0 ALF 135.56

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .DO

RP 221.51 LAp -.88

RE 266.579 ;L 8.50

PLANETOCENTRIC CON|C

C3 15.829 VHL 3.979

LNCH AZMTH LNCH TIME

90.00 18 40 13

90.00 10 58 49

100.00 20 10 Z8

100.00 12 11 15

110.00 21 $8 27

110.00 12 59 44

FLIGHT T|NE 332.00 ARR%VAL DATE SEP 10 19_5

OISTANCE 758.417 EARTH TO MARS

LOL 19.69 VL 32,604 GAL -6.13 AZL 68.98 HCA 258.08 SHA 185.46 ECC .22186 INC 1.0391 Vl 29.857

LOP 257.75 VP 21.970 GAP -6.24 AZP 90.55 TAL 325.05 TAp 203.11 RCA 144.35 APO 226.57 V2 24.820

GP 8.08 ZAL 138.71 ZAP 86.53 ETS 179.70 ZA( 120.42 ETE 173.34 ZAC 92.35 ETC 257.64 CLP 86.50

GLA 16.01 flAL 164.03 RAO 8587.8 VEL 11.714 PTH 2.06 VHP 2.920 OPk 15.13 RAp 169.50 ECC 1.2605

L-I TIME |HJ LAT |NJ LONG |HJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2682.06 -27.50 73.27 26.68 97.04 19 24 $5 2082.1 -26.24 64.84

4281.93 2.68 176.55 21.18 61.80 12 10 11 3661.9 -1.11 109.92

2391.06 -28.75 51.67 26.69 98.57 20 50 19 1791.1 -27.26 43.18

4048.19 3.78 156.76 20.57 60.33 13 18 43 3448.2 -.19 142.23

2115.74 -32.00 $0.05 25.98 102.72 22 13 43 1515.7 -29.92 21.46

3896.27 6.80 145.49 18.83 56.36 14 4 41 3296.3 2.14 139.25

DIFFERENTIAL CORRECT|ONS N|D-COURS( (xECUT|ON ACCURACY oRBIT OETERMINAT|ON ACCURACY

TOE -.4538 TRA 2.0743 TC3-4.0155 OAU .9020 8GT 4505.1 SGR 1831.3 863 3362.5 ST 1142.6 SR 995.5 SS $444.4

ROE .6529 RRA -.7241 RC3 1.4290 FAU .57051 RRT -.9235 RRF -.9478 RTF .9873 CRT -.8098 CR8 .9090 CST -.9804

F08-6.6424 FRA20.9645 FC-$1,2034 BSP 15594 SG8 4863.1 R23 .0424 R13 -.9908 LSA 3733.5 MSA 470.1 SSA 21.6

BDE .7951 8RA 2.1872 BC3 4.2622 FSP 12269 SG1 4818.5 8GZ 656.6 THA 159.02 EL1 1443.2 EL2 462.5 ALF IS9.84

LAtJNCH DATE OCT 13 1964 FLIGHT T|NE 334,00 ARRZVAL DATE SEP 12 1965

HELIOCENTR|C CCNIC DISTANCE 763.431 EARTH TO MARS

ML 149.24 LAb .00 LOL 19.69 VL 32.603 GAL -6.17 AZL 88.94 HCA 239.17 SMA 185.44 ECC .22189 |NC 1.0633 vl 29.857

RP 221.13 LAP -.91 LOP 258.86 VI= 22.016 GAP -6.46 AZP 90.54 TAL 324.86 TAp 204.03 RCA 144,30 APO 226.59 V2 24.862

MC 267.844 GL 6.66 GP 7.96 ZAL 138.91 ZAP 84.57 ET9 180.00 ZAE 118.26 ETE 173.89 ZAC 92.06 ETC 257.96 CLP 84.51

PLAN(TOCENTM|C CCNIC

CS 15.952 VHL S.994 DLA 16.07 RAL 164.52 RAO 6567.6 VEL 11.719 PTH 2,06 VHP 2.934 OPA 15.37 RAP 168.63 ECC 1.2625

LNCH AZMTH LNCH TIM( L-| TIME |MJ LAT |NJ LONG |MJ RT ASC INJ A_I4TH |NJ T|ME PO CST TIM |NJ 2 LAT |NJ Z LONG

90.00 18 40 48 2886.07 -27.53 75.56 27.33 98.90 19 25 54 2086.1 -26.29 65.11

90.00 11 0 33 4281.45 2.67 176.53 2t.54 61.80 12 11 55 3681.4 -1.13 169.90

100.00 20 11 5 2394.84 -28.78 51.95 27.14 98.43 20 51 0 1794.9 -27.32 43.45

100.00 12 12 57 4047.86 3.77 158.74 20.98 60.32 13 20 25 3447.9 -.21 152.21

110.00 21 39 11 2114.26 -32.05 30.31 28.44 102.57 22 14 30 1519.3 -29.99 21.71

110.00 13 I 21 3846.26 6.60 145.49 14.23 56.38 14 6 17 3296.3 2.14 139.25

DIFFERENTIAL C,_MRECTIONS M|O-COURW[ EXECUTION ACCURACY ORBXT DETERMIMATION ACCURACY

TDE -.5171 TRA 2.2937 TC5-4.2781 BAU .9598 SGT 4884.8 SGR t80t.9 983 3516.7 ST 1271.2 SR 989.2 81 3416.5

ROE .8523 RRA -.7123 RC3 1.3444 FAU .581?0 RRT -.9232 RRF -.9449 flTF .9891 CRT -.8153 CRS .9052 CST -.9839

FOE-6.7525 FRA20.8809 FC-50.4844 BSP 16934 _ 5215,4 R23 .0593 R13 -,9918 LSA 3747.0 MSA 476.5 8SA 21.5

BD( .8324 8RA 2.4017 BC3 4.5005 FSP 12270 SG1 5174.6 SC,2 655.2 THA 160.91 EL1 1539.6 EL2 472.9 ALF 143.63
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JPL 11A 83-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)
|

LAUNCH DATE 04[7 13 1964 FLIGHT Till( 336.00 ARRIVAL OAT'( SEp 14 1945

HELIOCENTRIC C_IAIC

RL 149.24 LAL .00 LOt. 19.69 VL 32.602 GAL

RP 220.73 LAP -.94 LOP 259.97 VP 22.061 GAP

RC 269.282 GL 6.82 GP 7.83 ZAL 139.13 ZAP

PLAN_7OCENTRIC CONIC

C3 16.086 VHL 4.011

LNCH AZNTM LKM TIN(

tO.00 18 41 32

90.00 11 2 13

100.00 20 11 52

100.00 12 14 34

110.00 21 40 3

110.00 13 2 53

DIFFERENTIAL C¢ilRECTION6

TOE -.3932 TRA 2.5069 TC3-4.5427 BAU 1.0Z03

ROE .6536 RRA -.9956 9C3 1.39T7 FAU .55626

F0[-6.7517 FRA20.6217 FC-29.9375 9SP 18134

BO( .8788 BRA 2.6016 BC3 4.7441 F_P 12042

DISTANCE 757.454 EARTN TO MARS

-6.21 AZL 88.91 _A 240.28JA 185.43 ECC .22216 IMC 1.0871 vi 29.857

-8.69 AZIP 90.54 TAL 324.65 TAp 204.93 RCA 144.24 APO 226.62 V2 24.903

82.92 ET$ 180.28 ZA( 116.10 ETE 174.40 Z)C 91.77 ETC 258.06 CLP 62.55

DLA 16.12 RAL 164.62 RAD 6567.6 VEL 11.725 PTH 2.07 VHP 2.952 OpA 15.60 RAP 167.77 ECC 1.2647

L-I TiI_ IMJ LAT IMJ LONG INJ RT AK IMJ AZMTM 1MJ T|NI[ PO CST 71M INJ Z bAT INJ Z LONG

2989.76 -27.56 73.92 27,|0 J6.77 19 26 22 2089.8 -26.34 65.57

4261.58 2.87 179.53 22.02 61.80 12 13 34 3681.6 -1.12 149.90

2398.45 -28.92 52.21 27.61 98.30 20 51 51 1798.4 -27.37 43.70

4049.12 3.79 158.75 2!.40 60.33 13 22 2 3446.1 -.20 152.23

2122.56 -32.10 30.56 28.92 102.43 22 15 25 1522.6 -30.06 21.94

3899.77 9.92 145.52 19.64 54.39 14 7 50 3296.8 2.16 139.26

MIO-COUR3( (X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5Z79.5 _ 1775.0 SG3 3466.8 ST 1400.5 M 987.2 SS 3404.2

flRT -.D'_t8 _ -.942| flTF .9907 CRT -.8199 CRS .9040 CST -.9656

SGB 5569,9 NZ3 .0378 813 -.9926 LSA 3760.4 MSA 482.3 SSA 20.8

$C91 5531.0 SGZ $57.7 THA 162.53 EL1 1644.5 EL2 481.4 ALF 146.76

LAUNCH DATE OCT 13 1944 FLIGHT TI_ 338.00 ARRIVAL 0ATE SEP 16 1965

HELIOCENTRIC CONIC

NL 149.24 LAL .00

RP 220.37 LAP -.97

RC 270.721GL 8.97

PLANETOCENTMIC CONIC

C3 16.233 VHL 4.029

LIq_M AmTH LII_.H TIl_

60.00 18 42 27

90.00 11 3 47

100.00 20 12 49

100.00 12 16 7

110.00 21 41 3

110.00 13 4 22

DIFFERENTIAL CCRRECTION6

TOE -.6546 TR& 2.7212 TC3-4.7976 BAU 1.0809

RDE .6583 RRA -.6798 RC3 1.3379 FAU .54911

FOE-6.7308 FRAZO.3395 FC-ZD.2852 BSP 19334

60( .9264 BRA 2.8045 BC3 4.9807 FSP 11814

DISTANCE 771.483 EARTH TO NAR$

LOt. 19.69 VL 32.901 &AL -4.25 AZL U.e9 HCA 241.40 SOIA 185.42 ECC .22247 INC. 1.1103 VJ 29.857

LOP 281.08 VP 22.107 GAP -9.91AZP 90.53 TAL 324.43 TAp 205.82 RCA 144.17 APO 228.87 V2 24,945

6P 7.70 ZAL 139.38 ZAP 80.70 [78 100.53 ZN[ 113.97 ET( 174.69 ZAC 91.49 ETC 258.19 CLP 60.61

DLA 16.15 RAL 194.94 RAID 8397.7 V[L 1|.731 PTH 2.07 VHp 2.973 DpA 15.82 RAp 186.94 (CC 1.2672

L-I TIM( |NJ LAT ZNJ _ INJ RT ASC iHJ A71q_M im_ TIME PC) CST TIM IN_ 2 LAT INJ 2 LONG

2693.11 -27.59 74.08 28,28 96.85 19 27 20 2093.1 -26.39 63.61

4292.37 2.70 t78.58 22.49 81.80 12 15 10 3482.4 -1.10 169.95

2401.71 -28.85 52.44 Zl. IO 98.18 20 52 50 1801.7 -27.41 43.93

4049.00 3.81 158.80 21.84 60.33 13 23 36 3449.0 -.17 152.26

2125.64 -32.15 30.79 27.41 102.30 22 18 28 1525.6 -30.12 22.16

3897.64 6.69 145.57 20.08 56.39 14 9 20 3297.8 2.20 139.33

NID-COUNliI[ EXECUTION ACCURACY ORBIT D(TERNINATIOII ACCURACY

IGT 5890.7 ll_ 1745.8 $4;_r_3409.2 ST 1530.0 M 994.1 S9 3387.1

RRT -.9394 lilRF -.8389 2TF .9920 CRT -.8233 CR8 .9024 CST -.9974

Sr_ 5923.8 923 .0383 R13 -.9937 LSA 3813.6 MSA 487.T 68A 20.3

_1 5888.9 SA;Z 660.1 THA 163.96 EL1 1752.5 EL2 497.8 ALF 149.48

LAUNCH OAT( OCT 13 1964 FLIGHT TIME 340.00 ARRIVAL DATE SEP 18 19_5

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 220.O0'LAP -1.01

RC 272.134 GL 9.11

PLANETOCENTRIC C(_lIC

C3 16.593 VHL 4.049

LNCH AZ_T_ LNCH T|ME

90.00 18 43 32

90.00 11 5 17

100.00 20 15 54

100.00 12 17 35

110.00 21 42 11

110.00 13 5 48

DIFFERENT| AL CORRECTIONS

TOE -.7239 TRA 2.9368 TC3-5.0406 BAU 1.1411

ROE .6605 RRA -.6613 RC3 1.3047 FAU .54027

FDE-6.6697 FRA20.0722 FC-28.5328 BSP 20547

BOE .9799 BRA 3.0104 BC3 5.2068 FSP 11584

DISTANCE 775.517 EARTH TO MARS

LOL 19.69 VL 32.601 GAL -6.30 AZL 88.87 HCA 242.51 SMA 185.41 ECC .22263 1NC 1.1333 Vl 29.857

LOP 262.20 VP 22.153 GAP -7.13 AZP 90.52 TAL 324.20 TAp 206.71 RCA 144.10 kPO 226.73 V2 24.986

GP 7.57 ZAL 139.60 ZAP 78.80 ETS 280.82 ZkE 111.65 ETE 175.35 ZAC 91.21 ETC 258.30 CLP 78.70

OLA 16.17 RAL 165.26 RAD 6567.7 VEL 11.738 PTH 2.07 VHP 2.997 DPA 16.01 RAP 164.14 ECC 1.2696

L-! TIME INJ LAT lNJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2696.14 -27.61 74.28 28.79 96.55 19 29 28 2096.i -26.42 65.82

4283.81 2.74 176.66 22.92 61.81 12 16 41 3683.8 -1.05 170.03

2404.68 -28.88 52.66 28.60 98.07 20 53 59 1804.7 -27.46 44.14

4050.50 3.86 158.89 22.30 60.34 13 25 6 3450.5 -.12 152.36

2128.50 -32.1g 31.00 27.92 102.18 22 17 39 1528.5 -30.18 22.36

3899.45 6.72 145.66 20.53 56.41 14 10 48 3299.4 2.26 139.42

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 6036.1SGR 1714.4 SG3 3344.2 ST 1658.2 SR 979.8 SS 3365.0

RRT -.9167 RRF -.9355 RTF .9929 CflT -.8253 CRS .9005 CST -.9866

SGB 6274.9 R23 .0354 R13 -.9943 LSA 3_45.7 MSA 493.1SSA lS.8

361 6239.6 SG2 662.8 THA 165.24 EL1 1862.0 ELI 492.8 ALF 151.86

LAUNCH DATE OCT 13 1964 FLIGHT TIM( 342.00 ARRIVAL DATE SEP 20 1965

DISTANCE 779.556 EARTH TO MARS

-6.35 AZL 88.84 HCA 243.64 SMA 185.41 ECC .22323 INC 1.1558 vl 29.857

323.95 TAp 207.58 RCA 144.02 APO 226.80 V2 25.027

109.77 ETE 175.78 ZAC 90.93 ETC 256.41 CLP 76.82

HELIOCENTRIC CONIC

RL 149.24 LAL .00 LOL 19.69 VL 32.601 GAL

RP 219.62 LAP -1.04 LOP 263.32 VP 22.198 GAP -7.34 AZP 90.51 TAL

RC 273. 529 GL 9.24 GP 7.44 ZAL 139.86 ZAP 76.93 ETS 181.07 ZAE

PLANETOCENTR|C CO_ilC

C3 16.566 VHL 4.070 OLA 16.18 RAL 165.59 mAD 8567.7 VEL 11.745 PTH 2.07 VHP 3.025 DPA 16.19 RAP 165.37 ECC 1.2726

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 44 46 2696.85 -27.63 74.48 29.31 96.45 19 29 45 2098.9 -26.45 66.01

90.00 11 6 41 4285.90 2.81 176.77 25.40 61.81 12 16 7 3685.9 -.98 170.14

100.00 20 15 10 2407.37 -28.91 52.86 29.12 97.97 20 55 17 1807.4 -27.50 44.33

100.00 12 16 59 4052.61 3.93 159.00 22.77 60.34 13 26 32 3452.6 -.04 152.47

110.00 21 43 27 2131.15 -32.23 31.20 26.44 102.07 22 16 58 1531.1 -30.23 22.55

110.00 13 7 12 3901.60 6.80 145.77 21.00 56.42 14 12 13 3301.6 2.34 139.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TO[ -.7943 TRA 3.1533 TC3-5.2722 OAU 1.2010 SGT 6405.7 _ 1681.7 363 3273.2 ST 1786.0 SR 975.0 64 3339.9

ROE .6624 RRA -.6437 RC3 1.2698 FAU .$3025 RRT -.9134 RRF -,9317 RTF .9937 CRT -.8265 CR3 .8983 CST -.9897

F08-6.6369 FRA19.7616 FC-27.7115 BSP 21760 SG8 6622.7 R23 .0347 R13 -.9948 LSA 3679,0 MSA 498,0 SSA 19.3

BO( 1.0343 SRA 3.2184 BC3 5.4229 FSP 11345 361 6589.2 SG2 665.4 THA 166.37 EL1 |973.2 EL2 496.8 ALF 153.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 15 1964

HELIOCEHTR|C CONIC

RL 149.24 LAL .DO

RP 219.25 LAP -1.07

RC 274.906 GL _.37

PLANETOCENTRIC CONIC

C3 16.752 VHL 4.093

LNCH AZMTH LNCH TIME

90.00 18 46 11

go. D0 11 B 1

tOO.D0 20 16 34

100.00 12 20 19

110.00 21 44 51

110.00 13 8 32

FLIGHT TIM( 344.00 ARR|VAL DATE SEP 22 1965

LOL 19.69 VL 32.801 GAL

LOP 264.45 VP 22.245 GAP

GP 7.31 ZAL 140.14 ZAP

DISTANCE 783.801 EARTH TO MARS

-6.40 AZL 88.82 HCA 244.78 SNA 185.41 ECC .22367 INC 1.1779 vl 29.857

-7.56 AZP 90.50 TAL 323.69 TAP 208.45 RCA 143.94 APO 226.88 V2 25.067

75.10 ETS 181.31 ZAE 107.71 ETE 176.18 ZAC 90.67 ETC 256.52 CLP 74.98

DLA 16.18 RAL 165.93 RAO 6567.7 VEL 11.753 PTH 2.07 VHP 3.056 DPA 16.36 RAp 164.63 ECC 1.2757

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2701,26 -27.65 74,65 29.84 96.37 19 31 12 2_01.3 -26.48 66.18

4288.63 2.90 176.93 23.89 61.82 12 19 29 3686.6 -.89 170.30

2409.79 -28.93 53.03 29.66 97.86 20 56 44 1809.6 -27.54 44.51

4055.33 4.02 159.15 23.27 60.35 13 27 54 3455.3 .05 152.62

2133.5g -32.26 31.38 28.98 101.97 22 20 24 1533.6 -30.28 22.73

3904.30 6.90 145.92 21.49 56.44 14 13 36 3304.3 2.45 139.67

OiFFERENTIAL CORRECTIONS

TOE -.8653 TRA 5.5701 TC3-5.4911 6AU 1.2604

RDE .6641RRA -.6258 RC3 1.2333 FAU .51920

F08-6.5734 FRA19.4275 FC-26.8315 BSP 22955

8DE 1.0908 BRA 3.4278 BC3 5.6279 FSP 11090

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 218.89 LAP -1.10

RC 276.268 GL 9.48

PLANETOCENTRIC CONIC

C3 16.953 VHL 4.117

LNCH AZMTH LNCH TIME

90.00 18 47 45

90.00 11 9 15

100.00 _ 18 7

100.00 12 2I 55

110.00 21 46 22

110.00 13 9 49

DIFFERENTIAL CORRECTIONS

TOE -.9373 TRA 3.5888 TC3-5.6968 BAU 1.3193

RDE .6659 RRA -.6075 RC3 1.1959 FAU .50738

FOE-6.5047 FRAID.0674 FC-25.9107 6SP 24128

8DE 1.1498 BRA 3._379 BC3 5.8210 FSP 10820

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sg7 6767.7 SGR 1647.9 SG3 _t_J6.7 ST 1912.4 SR 969.6 SS 3311.7

RRT -,9096 RRF -.9276 RTF .9943 CRT -.6270 CRS .8964 CST -.9905

SG8 6965.4 R23 .0343 RI3 -.9953 LSA 3913.0 MSA 502.7 SSA 18.8

SG1 6933.3 SG2 668.2 THA 167.39 ELI 2085.0 EL2 500.0 ALF 155.77

FLIGHT TIME 346.00 ARRIVAL DATE SEP 24 1965

DISTANCE 787.651 E_RTH TO MARS

LOt. 19.69 VL 32.601 GAL -6.46 AZL 88.80 HCA 245.89 SNA 185.42 ECC .22416 INC 1.1997 vl 29.857

LOP 265.58 VP 22.291 GAP -7.77 AZP 90.49 TAL 323.42 TAP 209.31 RCA 143.85 APO 226.98 V2 25.108

GP 7.17 ZAL 140.43 ZAp 73.30 ETS 161.54 ZkE 105.69 ETE 176.56 ZAC 90.41 ETC 258.62 CLP 73.17

DLA 16.16 RAL 166.29 RAO 6567.7 VEL 11.762 pTH 2.08 VHP 3.091 DpA 16.50 RAp 163.93 ECC 1.2790

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM IHJ 2 LAT INJ 2 LONG

2703.36 -27.67 74.80 30.40 96.29 19 32 49 2103.4 -26.51 66.33

4292.00 3.00 177.12 24.41 61.83 12 20 47 3692.0 -.79 170.1r8

2411.94 -28.95 53.19 30.22 97.80 20 58 19 1811.9 -27.57 44.66

4056.65 4.14 159.34 23.78 60.37 13 29 13 3458.7 .16 152.80

2135.83 -32.29 31.55 29.54 101.88 22 21 58 1535.8 -30.32 22.89

3907.53 7.03 148.09 22.00 56.46 14 14 57 3307.5 2.57 139.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7121.3 SGR 1613.5 SG3 3115.6 ST 2037.5 SR 964.0 SS 3281.6

RRT -.9054 RRF -.9232 RTF .9948 CRT -.8271 CRS .8943 CST -.9911

SGB 7301.8 R23 .0342 R13 -.9956 LSA 3948.7 MSA 507.1 SSA 18.4

SG1 7270.9 SG2 671.0 THA 168.31 EL1 2197.3 EL2 502.5 ALF 157.38

LAUNCH DATE OCT 13 1954

HELIOCENTRIC CONIC

RL 148.24 LAL .00

Rp 216.52 LAP -1.12

RC 277.609 GL 9.59

PLANETOCENTRIC CONIC

C3 17.168 VHL 4.143

LNCH AZMTH LNCH TIME

90.00 18 49 29

90.00 11 10 25

100.00 20 19 50

100.00 12 22 46

110.00 21 46 2

110.00 13 11 3

FLIGHT TIME 348.00 ARR%VAL DATE SEP 26 1965

LOL 19.69 VL 32.601 GAL

LOP 266.71 VP 22.537 GAP

GP 7.04 ZAL 140.73 ZAP

019TANCE 791.705 EARTH TO MARS

-6.52 AZL 86.76 HCA 247.02 SMA 185,42 ECC .22470 INC 1.2213 V1 29.857

-7.97 AZP 90.48 TAL 325.13 TAp 210.15 RCA 143.76 ApO 227.09 V2 25.148

71.54 ET5 181.76 ZAE 103.69 ETE 176.92 ZAC 90.16 ETC 258.71CLP 71.40

DLA 16.15 RAL 166.65 RAD 6567.7 VEL 11.771 PTH 2.08 VHp 5.128 DpA 16.62 RAp 163.27 ECC 1.2825

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2705.17 -27.68 74.94 30.97 96.23 19 34 34 2105.2 -26.53 66.46

4296.00 3.13 177.34 24.94 61.84 12 22 1 3696.0 -.66 170.71

2413.83 -28.97 53.33 30.79 97.73 21 0 4 1813.8 -27.59 44.76

4062.57 4.27 159.55 24.31 60,39 13 30 28 3462.6 .29 153.02

2137.87 -32.32 31.70 30.12 101.79 22 23 40 1537.9 -30.36 23.03

3911.30 7.17 146.29 22.52 56.49 14 16 15 3311.3 2.71 140.03

DIFFERENTIAL CORRECTIONS

TDE-1.0096 TRA 3.8046 TC3-5.8871 SAU 1.3771

RDE .6674 RRA -.5893 RC3 1.1573 FAU .49457

F08-6.4245 FRA18.6929 FC-24.9404 BSP 25300

80E 1.2103 BRA 3.8499 8C3 5.9998 FSP 10544

LAUNCH DATE OCT 13 1964

HELIOCENTRIC C_I_IC

RL 149.24 LAL .00

RP 218.18 LAp -1.13

RC 278.933 GL 9.69

PLANETOCENTRIC CONIC

C3 17.398 VHL 4.171

LNCH AZMTH LNCH TIME

90.00 18 51 23

90.00 11 11 30 4600.63 3.28

100.00 20 21 41 2413.47 -28.98

100.00 12 23 53 4067.09 4.42

110.00 21 49 49 2139.73 -32.35

110.00 13 12 15 3915.60 7.33

DIFFERENTIAL C_RflECTIONS

TDE-1.0838 TRA 4.0217 TC3-6.0645 BAU 1.4344

ROE .6692 RRA -.5708 RC3 1.1186 FAU .48133

FOE-6.3430 FRA18.2983 FC-23.9515 694P 26439

BDE 1.2736 BRA 4.0620 BC3 6.1668 FSP 10257

MID-COURSE ExECuTION ACCURACY

SGT 7466.1 8gR 1578.3 803 3030.3

RRT -.9006 RRF -.9185 RTF .9952

SGB 7631.1 R23 .0342 R13 -.9959

SG1 7601.3 SG2 673.8 THA 169.13

ORBIT DETERMINATION ACCURACY

ST 2161.0 SR 957.8 SS 3248.4

CRT -.8266 CRS .8922 CST -.9916

LSA 3984.7 NSA 511.3 SSA 18.0

EL1 2309.3 EL2 504.5 ALF 158.82

FLIGHT TIME 350.00 ARRIVAL DATE SEP 28 1965

DISTANCE 795.764 EARTH TO MARS

LOL 19.69 VL 32.602 GAL -6.58 AZL 88.76 HCA 248.16 SMA 185.44 ECC .22528 INC 1.2425 vl 29.857

LOP 267.85 VP 22.383 GAP -6.18 AZP 90.46 TAL 322.83 TAP 210.99 RCA 143.66 APO 227.21 V2 25.188

GP 6.90 ZAL 141.05 ZAP 69.82 ETS 181.96 ZAE 101.73 ETE 177.26 ZAC 89.91 ETC 258.81 CLP 69.66

DLA 16.09 RAL 167.02 RAD 6567.7 VEL 11.781 PTH 2.08 VHP 3.168 DpA 16.73 RAp 162.65 ECC 1.2863

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2706.70 -27.69 75.05 31.56 96.17 19 36 29 2106.7 -26.55 66.57

177.60 25.49 61.86 12 23 11 3700.6 -.51 170.97

53.45 31.38 97.67 21 1 57 1815.5 -27.62 44.91

159.80 24.86 80.41 13 31 40 3467.1 .45 153.27

31.84 30.71 101.71 22 25 28 1539.7 -30.39 23.17

146.52 23.07 56.52 14 17 30 3315.6 2.88 140.26

MID-COUR$1[ EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 7801.8 SGR 1543.3 803 2942.0 ST 2283.4 SR 951.7 86 3214.3

RRT -.8954 RflF -.9134 RTF .9955 CRT -.8259 CRS .8902 CST -.9920

SGB 7953.0 R23 .0344 R13 -.996| LSA 4023.1NSA 515.0 SSA 17.6

$01 7924.1 SG2 676.5 THA 169.88 EL1 2421.5 EL2 505.9 ALF 16Q.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE ocT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 217.80 LAP -1.18

RC 280.240 GL 9.79

PLAN[TOCENTRIC CONIC

C3 IT.643 VHL 4.200

LNCH AZMTH LNCH TIME

9O.OO 18 53 23

90.00 11 12 31

100.00 20 23 41

lOO.O0 12 24 56

110.00 21 51 43

110.00 13 13 23

FLIGHT TI_ 352.00 ARRIVAL DATE SEP 30 lgGS

DISTANCE 799.827

LOL 19.69 VL 32.803 GAL -6.85 AZL 88.74 HCA

LOP 268.99 VP 22.429 GAP -8.38 AZP 90.45 TAt.

GP 6.76 ZAL 141.38 ZAP 68.13 ET$ 182.16 ZA(

EARTH TO MARS

249.30 SMA 185,45 ECC .22591 INC 1.2634 vl 28,857

322.51 TAp 211.81 RCA 143.36 APO 227.35 V2 25.228

99.91 ETE 177.57 ZAC 89.68 ETC 258.89 CLP 87.97

DLA 16.03 RAL 167.40 RAD 6567.7 VEL 11.791 PTH 2.08 VHp

L-I TIME INJ LAT INJ LONE IMJ RT ASC INJ AZMTH INJ TIME

2707.93 -27.70 75.14 32.17 96.13 19 $8 33

4305.88 3.45 177.89 28.06 61.88 12 24 17

2416.86 -28.99 53.55 31.gg 97.62 21 3 58

4072.20 4.59 160.08 25.43 G0.43 13 32 48

2141.40 -32.37 31.96 31.33 101.64 22 27 24

3920.42 7.31 146.77 23.83 56.55 14 18 44

DIFFERENTIAL C_RRECTIONS MID-COURSE E_CUTION ACCURACy

TOE-1.1589 TRA 4.2394 TC3-8.2276 BAU 1.4909 SGT 8128.5 SGR 1508.5 SG3 2851.5

ROE .6710 RRA -.5824 RC3 1.0799 FAU .46766 RRT -.8898 RRF -.9081RTF .9957

F06-6.2576 FRA17.8907 FC-22.9472 BSP 27541 8GB 8267.3 R23 .0347 RI3 -.9963

BDE 1.3392 BRA 4.2733 BC3 6.3205 FSP 9950 SGI 8239.3 8_ 679.t THA 170.56

3.212 DPA 18.82 RAP 162.07 ECC 1.8904

FQ CST TIM INJ 2 LAT INJ R LONG

2108.0 -26.56 66.65

3705.g -.34 171.26

1816.9 -27.64 45.01

3472.2 .62 153.55

1541.4 -30.43 23.29

3320.4 3.06 140.$1

ORBIT DETERMINATION ACCURACY

ST 2404.6 SR 945.5 SS 3178.7

CRT -.8251 CRS .8883 CST -.9924

LSA 4063.4 M$A 518.5 SSA 17.2

ELI 2533.5 EL2 507.0 ALF 161.25

LAUNCH DATE OCT 13 1964 FLIGHT TIME 354.00

HELIOCENTRIC C_IC DISTANCE 803.893

RL 149.24 LAL .OO LOt. 19.69 VL 32.804 GAL -6.72 AZt. 85.72 HOk 250.45 SMA

RP 217.44 LAP -1.21 LOP 270.14 VP 22.473 GAP -8.59 AZP 90.43 TAL 322.18 TAp

RC 281.329 GL 9.87 GP 6.63 ZAL 141.72 ZAP 66.49 ETS 18Z.35 ZAE 97.93 ETE

PLAN(TOCENTRIC CONIC

C3 17.905 VHL 4.231DLA 15.97 RAt. 167.80 RAO 6367.7 VEL 11.802 PTH 2.09 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME

90.00 18 53 37 2708.94 -27.71 73.21 32.79 96.09 19 40 46

90.00 11 13 27 4511.74 3.64 178.22 26.64 61.90 12 23 18

100.00 20 25 49 2418.02 -29.00 55.63 32.62 97,57 21 6 7

100.00 12 25 55 4077.89 4.78 160.40 26.01 60.46 13 33 53

110.00 21 53 45 2142.91 -32.39 $2.08 31.85 101.58 22 29 28

110.00 15 14 29 3923.77 7.71 14T.OG 24,21 56.59 14 19 55

DIFFERENTIAL C.GRRECTION9 MID-COURSE EXI[CUTION ACCURACY

T0(-1.2331 TRA 4.4572 TC$-6.5771BAU 1.5468 SGT 8449.7 _ 1474.1 963 2759.1

ROE ,6729 RRA -,5841 RC3 1,0413 FAU ,4556R RRT -,883| _ -,9024 RTF ,9959

F06-6.1674 FRA17.4712 FC-21o9359 BSP 28611 _ 8573.4 R23 .0552 RI3 -.9965

BOE 1.4066 BRA 4.4891 8C8 9.4616 F_P 9641 SGI 8546.3 862 691.7 THA 171.17

ARRIVAL DATE OCT 2 1965

EARTH TO MARS

185.47 ECC .22658 INC 1.2841 vl 29.857

212.63 RCA 143.45 APO 227.49 V2 25.268

177.$7 ZAC 89.46 ETC 258.97 CLP 66.32

3.258 DpA 16.89 RAp 161.53 ECC 1.2947

PO CST TIM INJ 2 LAT INJ 2 LONG

2108.9 -26.57 66.72

3711.7 -.15 171.59

1818.0 -27.65 45.09

3477.9 .81 153.86

1542.9 -30.46 23.39

3325.8 3.26 140.79

ORBIT DETERMINATION ACCURACY

ST 2523.8 SR 939.1 SS 3141.4

CRT -.8241CRS .8864 CST -.9926

LSA 4104.6 MSA 521.6 SSA 16.8

EL1 2644.6 EL2 507.7 ALF 162.28

.LAUNCH DATE OCT 13 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 807.966 EARTH TO MARS

RL 149.24 LAL .00 LOt. 19.69 VL _.605 GAL -6.80 AZL 88.70 HCA 251.60 SMA 185.49 ECC .22750 INC 1.3046 V1 29.857

RP 217.09 LAP -1.24 LOP 271.28 VP 22.521 GAP -8.78 AZP 90.41TAL 321.84 TAp 213.43 RCA 143.33 Apo 227.65 V2 25,307

RC 262.801GL 9.95 GP 6.49 ZAL 142.08 ZAP 64.89 ET9 182.52 ZAE 96.08 ETE 178.15 ZAC 89.24 ETC 259.04 CLP 64.71
......................

C3 18.184 VHL 4.264 DLA 15.89 RAL 168.20 RAO 6567,7 VEL 11.814 PTH 2.09 VHP 3.307 OpA 16.95 RAp 161.03 ECC 1.2993

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT k$C INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.QO 18 57 57 2709.67 -27.71 75;26 33.44 96.07 19 43 7 2109.7 -26.58 66.78

go. D0 11 14 18 4316.22 3.85 176.58 27.25 61.92 12 26 16 3718.2 .06 171.95

100.00 20 26 6 2418.95 -29.01 53.70 33.26 97.54 21 8 25 1819.0 -27.67 45.16

100.00 12 26 50 4084.17 4.99 160.74 26.62 60.49 13 34 54 3484.2 1.03 154.20

110.00 21 55 54 2144.25 -32.41 32.18 32.60 101.52 22 31 38 1544.2 -30.48 23.49

110.00 13 15 32 3931.64 7.93 147.37 24.81 56.64 i4 21 3 3331.6 3.49 141.10

DIFFERENTIAL CQRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATI044 ACCURACY

TOE-1.3133 TRA 4.6754 TC3-6.5111 9AU 1.6015 8GT 875Z.7 9GR 1440.2 863 2865.5 ST 2642.1 6R 932.7 SS 3103.1

ROE .6750 RRA -.3160 RC3 1.0031 FAU .48932 RRT -.8773 RRF -.8964 RTF .9961 CRT -.8231 CR8 .8847 CST -.9929

Ir06-6.0748 FRA17.0437 FC-20.9158 BSP 29639 SGB 8670.4 R28 .0357 RI3 -.9966 LSA 4147.9 MSA 524.2 SSA 16.5

8DE 1.4766 BRA 4.7038 BC3 6.5679 FSP 9329 SGI 8844.0 SG2 664.0 THA 171.74 EL1 2755.5 ELI 507.9 ALF 163.21

LAUNCH DATE OCT 13 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 812.041 EARTH TO MARS

RL 149.24 LAL .00 LOL 19.69 VL 32.607 GAL -6.87 AZI. 88.66 HCA 252.75 SMA 185.52 ECC .22808 INC 1.3249 Vl 29.857

RP 216.74 LAP -1.27 LOP 272.44 VP 22.367 GAP -8.99 AZP 90,39 TAL 321.48 TAp 214.22 RCA 143.20 APO 227.83 V2 25.346

RC 284.057 64. 10.03 GILD 6.36 ZAL 142.45 zAP 63.33 ET$ 192,69 _ 94.27 ETE 178.41 ZAC 89.04 ETC 259.11 CLP 63.15

PLANETOCENTRIC CONIC

CS 18.480 VHL 4.299 OLA 15.80 RAt,. 168.61 RAID 6587,7 V1EL 11.826 PTH 2.09 VHP 3.359 DpA 16.99 RAp 160.58 ECC 1.3041

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 0 26 2710.17 -27.72 75.30 34.t0 96.05 19 45 36 2110.2 -26.59 66.81

90.00 11 15 5 4325.29 4.07 176.98 27.07 61.95 12 27 lO 3725.3 .29 172.34

100.00 20 _0 31 2419.67 -29.02 53.73 33.82 97.51 21 10 50 1819.7 -27.66 45.21

100.00 12 27 41 4091.02 5.22 161.12 27.24 60,53 13 35 52 3491.0 1.26 154.58

110.00 21 58 10 2145.43 -32.42 32._6 33,26 101.47 22 33 55 1345.4 -30.50 23.57

110.00 13 16 $2 3938.02 8.17 147.71 25.43 56.69 14 22 10 3338.0 3.73 141.43

DIFFERENTIAL CGRRECTION9 MIO-COUfllM[ D([CUTICN ACCURACY ORBIT DETERNINATION ACCURACY

TOE-1.3920 TRA 4.8947 TC3-8.8501BAU 1.6553 8GT 9050.0 _dt 1407,0 9G3 2571.2 ST 2758.3 SR 926.3 SS 3063.2

RDE .6771 flRA -.4983 RC3 .9652 FAU .42473 RRT -.8705 RRF -.8901 RTF .9962 CRT -.8219 CRS .8830 CST -.9951

FOE-5.9774 FRA16.6125 FC-19.9972 BS4P 30691 _ 9156.7 R25 .0563 RI3 -.9967 LSA 4191.8 MSA 526.7 SSA 16.2

60E 1.5480 BRA 4.9200 BC3 4.6999 FSP 9015 SGI 9132.9 SG2 666,1THA 172.25 EL1 2865.0 EL2 508.0 ALF 164.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH OAT[ OCT 13 1984

HELIOCENTRIC CONIC

RL 149.24 LAL .DO

RP 216;39 LAp -1.29

RC 285.296 ;L 10.09

PLANETOCENTRIC CONIC

C3 18.795 VHL 4.335

LNCH AZMTH LNCH T1RE

90.00 19 3 3

90.OO 11 15 48

100.00 20 33 3

100.00 12 28 29

110.00 22 O 32

110.00 13 17 29

FLIGHT TIM( 380.00 ARRIVAL DATE OCT 8 19S5

DISTANCE 816.120 EARTH TO MARS

LOL 19.69 VL 32.608 GAL -6.96 AZL 88.&5 HCA 253.90 SMA 185.54 ECC .22890 IMC 1.3450 Vl 29.857

LOP 273.59 VP 22.613 GAP -9.18 AZP 90.37 TAL 321.10 TAp 215.01 RCA 143.07 APO 228.01 V2 25.385

GP 6.23 ZAL 142.83 ZAP 61.81 ST8 182.84 ZAE 92.50 IT[ 178.66 ZAC 88.84 ETC 259.16 CLP 61.62

DLA 15.69 RAL 189.02 RAD 6567.8 VEL 11.840 PTH 2.10 VHP 3.414 DPA 17.01 RAP 160.18 ECC 1.3093

L-I TIME INJ LAX |NJ LOHG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.42 -27.72 75.31 34.TT 96.04 19 48 14 2110.4 -26.59 66.83

4332.96 4.32 179.41 28.$1 61.99 12 28 1 3733.0 .54 172.77

2420.19 -29.02 53.79 34.60 97.49 21 13 23 182D.2 -27._8 45.24

4098.43 5.47 161.$3 27.88 60.57 13 36 47 3498,4 1.51 154.99

2146.46 -32.44 32.34 33.94 101.43 22 36 19 1546.5 -30.52 23.65

3944.92 8.43 148.08 Z6.06 56.75 14 23 14 3344.9 3.99 141.79

DIFFEREMTIAL CORRECTIONS

TDE-1.4722 TRA 5.1151 TC3-6.7341 8AU 1.7081

ROE .6794 RRA -.481D RC3 .9278 FAU .40999

FOE-5.8777 FRA18.1783FC-18.8849 8SP 31685

ROE 1.6214 8RA 5.1377 8C3 6.7977 FSP 8704

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CCNIC

RL 149.24 LAL .DO

RP 216.05 LAP -1.32

RC 266.520 GL 10.15

PLAN[TOCENTRIC CGNIC

C3 19.129 VHL 4.374 DLA

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT

90.00 19 5 49 2710.47 -27.72

90.00 11 16 26 4341.22 4.56

100.00 20 35 44 2420.51 -_.03

100.00 12 29 13 4108.41 5.74

110.00 22 3 2 2147.38 -32.45

110.00 13 18 Z4 3952.32 8.70

DIFFERENTIAL CCNRECTION9

TDE-1.3539 TRA 5.3366 TC3-8.8232 8AU l.TSg8

ROE .9819 RRA -.4641 RC3 .8Rl2 FAU .32519

FOE-5.7757 FRA15.7424 FC-17.8885 8_ 82680

ODE 1.6970 BRA 5,35i7 BC3 8.881R FIP 2381

MID-_4_URSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

_9337,4 S_R 1374.6 SG3 24?6.7 ST 2873.0 SR 919.8 SS 3022.2

IRT -._33 RRF -.8635 flTF .9963 CRT -.8206 CRS .0814 CST -.9932

9438.0 223 .D389 R13 -.9967 LSA 4237.2 MSA 528.9 SSA 15.9

_i;| 9412.9 882 688.0 THA 172.72 EL1 2973.6 ELI 507.9 ALF 164.83

FLIGHT TIM( 362.00 ARRIVAL DATE OCT 10 1995

DISTANCE 820.E01 EARTH TO MARS

LOL 19.69 Vb 32.610 GAL -7.04 AZL 88.64 HCA 255.08 SNA 185.57 ECC .22977 INC 1.3649 vl 29.857

LOP 274.75 VP 22.838 GAP -9.38 AZP 90.35 TAL 320.72 TAP 215.78 RCA 142.94 APO 228.21 V2 25.423

GP 6.10 ZAL 145;23 ZAP 60.33 ET$ 182.99 ZAE 90.77 ST[ 178.89ZAC 88.66 ETC 259.21CLP 60.14

15.58 RAL 189.45 RAD 6587.8 V(L 11.854 PTH 2.10 VHP 3.471 DPA 17.01 RAP 159.82 ECC 1.3148

|NJ LONG IHJ RT ASC INJ AZNTH INJ TIM( PO CST TIR INJ 2 LAT INJ 2 LOHG

75.32 35,47 98.04 19 50 59 2110.5 -26.59 69.85

179.87 29.17 62.03 12 28 47 3741.2 .80 175.23

33.81 $5.29 97.48 21 16 4 1820.5 -27.89 45.27

161.96 28.54 60.61 13 37 39 5506.4 1.76 155.42

32.41 $4.63 101.39 22 38 49 1547.4 -30.54 23.71

148.4T 26.72 56.81 14 24 16 3352.3 4.28 142.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

QGT 9414.7 8Sit 1343.1 863 2382.5 ST 2986.1 SR 913.4 SS 2980.1

RRT -.$558 RRF -.8768 RTF .9984 CRT -.8194 CRS .8799 CST -.9953

9708,0 223 ,0377 213 -.9987 LSA 4285.7 RSA 530.7 SSA 15.8

$G1 94r_83.S SGR 689.8 THA 173.15 EL1 3081.2 EL2 507.5 ALF 165.53

LAUNCH DATE OCT 13 lgS4 PLIGHT TIME 384.00 ARRIVAL DATE OCT 12 1965

DISTANCE 824.285 EARTH TO MARS

19.69 VL 32.612 GAL -7.13 AZL 88.62 HCA 256.25 3RA 185.61 ECC .23069 INC 1.3847 vl 29.657

V2 25.481

CLP 58.70

HEL|OCENTRIC CONZC

RL 1A9.24 LAL .DO LC4.

NP 215.?1 tap -1,34 LOP 275.92 up 22.704 GAP -9.5? AZP 90.53 TAL 320.31 TAp 216.54 RCA 142.79 APO 228.43

RC 287.729 GL 10.20 GP 5.97 ZAL 145.84 ZAP 58.89 ET$ 183.13 ZAE 89.08 (TE 179.11 ZAC 88.48 (TC 259.26

PLANET_ERTRIC CONIC

C3 19.493 VHL 4.414 DLA 15.46 RAL 189.88 RAO 8587.8 V(L 11.869 PTH 2.11VHP 3.552 DpA 17.00 RAP 159.50 ECC 1.3208

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IRJ TIM( PO CST TIM IMJ 2 LAT INJ 2 LONG

90.00 19 8 43 2710.30 -27.72 75.31 58.18 96.05 19 53 53 2110.3 -29.59 85.62

go.Do 11 17 1 4350.09 4.86 180.37 29.85 82.0T 12 29 31 3750.1 1.09 175.72

tOO.O0 20 38 31 2420.69 -29.03 53.82 36.00 97.47 21 18 52 1820.7 -27.69 45.28

100.00 12 29 53 4114.94 6.02 182.45 29.21 80.67 13 58 28 5514.9 2.07 155.89

110.00 22 5 37 2148.13 -32.46 32.47 35.34 101.38 22 41 28 1548.1 -30.55 25.77

110.00 13 19 16 3960.23 9.00 146.89 27.39 58.88 14 25 16 3360,2 4.58 142.60

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AC£URACY ORBIT DETERRINATION ACCURACY

TDE-t.8370 TRA 5.5598 TC3-8.8981 8AU 1.8105 SGT 9882.4 _ 1312.7 SG3 2289.0 ST 5097.5 SR 907.0 SS 2937.0

ROE .6845flRA -.4477 RC3 .8554 FAU .38036 flRT -.8480RRF -.8895 flTF .9984 CRT -,8181CRS .8745 CST -.9934

FDE-5.8712 FflA15.3078 FC-18.9028 8SP 53604 $88 9989.2 R23 .0384 R13 -.9987 LSA 4331.2 RSA 532.1 SSA 15.4

ROE 1.7744 BRA 5.5779 8C3 6.9510 FSP 6080 $81 9945.Z $82 891.3 THA 175.54 EL1 3187.5 ELZ 508.8 ALP 168.17

LAUNCH DATE OCT 13 1984 FLIGHT T|M( 366.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC DISTANCE 826.371 EARTH TO MARS

RL 149.24 LAL .DO LCX. 19,69 VL 32,814 6AL -7.23 AZI. 88,60 HCA 257,39 SMA 185.64 ECC .23187 INC 1,4043 vl 29.857

RP 215.38 LAP -1.37 LOP 277.06 VP 22.742 GAP -9.78 AZP 90.31 TAL 319.89 TAp 217.29 RCA 142.64 APO 228.65 V2 25.496

RC 288.924 GL 10.28 GP 5.85 ZAL 144.06 ZAP 37.30 ETS 165.28 ZA[ 87.43 [TE 179.31 ZAC 88.32 ETC 259.30 CLP 57.30

PLANETOCENTR|C CONIC

C3 12.858 VHL 4.456 DLA 15.32 RAL 170.33'2A0 6587,8 V[L 11.884 PTH 2.11 VHP 3.594 DPA 16,97 RAP 159.23 ECC 1,3288

LNCH AZ14TM LNCH TIM( L-I TIME INJ LAT INJ L_NG IMJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 11 44 2709.94 -27.71 75.28 38.91 98.08 19 58 54 2109.9 -26.59 99.80

gO.DO 11 17 31 4359.47 5.18 180.110 50.34 62.12 12 30 10 3759.5 1.39 174.25

100.00 20 41 26 2420.83 -22.03 53.82 36.73 97.47 21 21 47 1820.6 -27.99 45.28

100.00 12 30 29 4124.01 8.32 182.95 89.21 60.72 13 39 13 3524.0 2.38 156.39

110.00 22 8 20 2148.78 -32.47 32.51 36,07 101.33 22 44 8 1548.8 -30,57 23.81

110.00 13 20 6 322.63 9.31 149.35 88.09 56.96 14 26 14 3368.6 4.89 143.04

DIFFERENTIAL C_RRECT|ON8 MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-1.7214 TRA 5.7850 1C3-8.9584 BAU 1,8802 SGT10140,2 I_R 1283.4 SG3 2196.6 ST 3207.4 SR 900.9 SS 2892.9

ROE .6872 RRA -.4320 RC3 .8203 FAU .34583 RRT -.aAOORRF -.8622 RTF .9964 CRT -.8169 CflS .8772 CST -.9935

FDE-5.5947 FRA14.ST87 FC-15.9402 BSP 54518 _10811.8 223 .0392 213 -.9987 LSA 4379.8 RSA 533,3 SSA 15.2

BDE 1.8537 8RA 5.8011 Be3 7.OOQ8 F_P 7775 S8110198.3 8_Z 892.5 THA 175.90 EL1 3292.8 ELI 508.0 ALF 166.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149,24 LAL .OD

RP 215.DS LAP -1.40

RC 290.105 GL 10.29

PLANETOCENTRIC CONIC

C3 20.255 VML 4.501

LNCH AZMTH LNCH TIME

SO,DO 19 14 52

90.00 11 17 58

100.00 20 44 28

100.00 12 31 3

110.00 22 11 8

110.00 13 20 $3

FLIGHT TIME 568.00 ARRIVAL DATE OCT 16 1965

DISTANCE 832.458 EARTH TO MARS

LOL 19.69 VL 32.617 GAL -7.32 AZL 88.58 HCA 258.56 SMA 185.68 ECC .23270 INC 1.4238 Vl 29.857

LOP 278.25 VP 22.794 GAP -9.95 AZP 90.28 TAL 519.46 TAp 218.03 RCA 142.47 APO 228.89 V2 25.535

GP 5.75 ZAL 144.49 ZAP 56.14 ITS 1J3.58 ZAE 85.82 ETE 179.51 ZAC 88.17 ETC 259.33 CLP 55.95

OLA 15.18 RAL 170.78 RAD 6567.8 V(L 11.901 PTH 2.11 VHP 5.660 DpA 16.93 RAp 159.00 ECC 1.$334

L-! TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TEN [NJ 2 LAT INJ 2 LONG

2709.41 -27.71 75.24 37.66 96.08 20 O 2 2109.4 -26.58 66.76

4369.44 5.48 181.46 31.26 62.18 12 50 47 3769.4 1.71 174.80

2420.45 -29.05 53.81 37.48 97.48 21 24 49 1820.4 -27.69 45.26

4133.63 6.64 163.49 30.62 60.79 13 59 58 5535.6 2.70 156.92

2149.32 -32.48 32.55 36.82 101.51 22 46 57 1549.3 -30.58 23.85

3977.53 9.64 149.82 28.80 57.04 14 27 10 3377.5 S.25 145.51

DIFFERENTIAL CORRECTIONS

TDE-I.80B7 TRA 6.0116 TC3-7.0062 BAU 1.9092

ROE .6903 RRA --.4167 RC3 .786.9 FAU .35109

F02-5.4593 FRA14.4462 FC-15.0061 BSP 35415

ROE 1.9360 BRA 6.0260 BC3 7.0502 FSP 7473

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710360.0 srdi 1255.4 SG5 2105.5 ST 3316.2 SR 894.4 SS 2848.4

RRT -.8517 RRF -.8547 RTF .9964 CRT -.8159 CRS .8761CST -.9935

SG610465.6 R23 .0401 R13 -.9967 LSA 4430.1MSA 534.0 SSA 15.0

SGl10442,6 SG2 693,5 THA 174,24 EL1 3397.4 ELI 504.8 ALF 167.30

LAUNCH DATE OCT 13 1964 FLIGHT TIM( 370.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RF 214.72 LAp -1.42

RC 291.272 GL 10.32

PLANETOCENTRIC CONIC

C3 20.676 VHL 4.547

LNCH AZNTH LNCM TIME

90.00 19 18 8

90.00 11 18 21

100.00 20 47 37

100.00 12 31 33

110.00 22 14 2

110.D0 13 21 38

DISTANCE 836.548

LOL 19.69 VL 32.619 GAL -7.43 AZL 88.56 HCA 259.74 SMA 185.72 ECC .23578

LOP 279.43 VP 22.858 GAP -10.15 AZP 90.26 TAL 319.01 TAP 218.75 RCA 142.30

GP 5.61 ZAL 144.93 ZAP 54.82 ITS 185,49 ZAE 84.24 ET( 179.69 ZAC 88.03

OLA 15.02 RAL 171.23 MAD 6567.8 VEL 11.919 PTH 2.12 VHP 3.728 DpA 16.88

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2708.70 -27.71 75.19 38.42 96.10 20 3 17 2108.7

4379.96 5.82 182.05 31.99 62.24 12 31 21 5780.0

2420.12 -29.02 53.79 38.24 97.49 21 27 57 1820.1

4143.78 6.98 164.05 51.55 60.86 13 40 57 3543.8

2149.76 -32.48 32.59 37.58 101.29 22 49 51 1549.8

3986.91 9.99 150.33 29,$5 57.14 14 28 4 3386.9

DIFFERENTIAL C_RECTIONS

TOE-1.6964 TRA 6.2414

ROE .6935 RRA -.4021

FOE-5.3500 FRA14.0223

6DE 2.0192 BRA 6.2543

EARTH TO MARS

INC 1.4432 V1 29.857

APO 229.14 V2 25.572

ETC 259.35 CLP 54.63

TC3-7.0385 BAU 1.9567

RC3 .7540 FAU .53656

FC-14.0925 BSP 36290

BC3 7.0788 FSP 7177

MID-COURSE (XECUTIOI ACCURACY

SGT10629.4 SC_ 1226.4 SG3 2015.6

RRT -.6252 RRF -.8470 RTF .9964

S6810700.2 RE3 .0410 R13 -.9967

36110677.6 SGZ 694.3 THA 174.54

RAp 158.82 ECC 1.3403

INJ 2 LAT INJ 2 LONG

-26.57 66.71

2.05 175.39

-27.68 45.24

3.04 157.48

-30.59 23.88

5.59 144.00

ORBIT DETERMINATION ACCURACY

ST 3422.6 SR 888.2 SS 2602.5

CRT -.8147 CRS .8751 CST -.9936

LSA 4480.0 MSA 534.6 SSA 14.8

ELI 3499.9 EL2 503.7 ALF 167.81

LAUNCH DAlE OCT 13 1964 FLIGHT TIME 572.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC DISTANCE 840.858 EARTH TO MARS

RL 149,24 LAL .DO LOL 19.69 VL 52.622 GAL -7.53 AZL 88,54 HCA 260.91SMA 185.77 ECC .25493 INC 1.4625 VI 29.657

Rp 214.40 lap -1,44 LOP 280,61VP 22.682 GAP -10,54 AZP g0,23 TAL 318;55 TAp 219.47 RCA I42.13 APO 229.41 V2 _5.50B

RC 2g2.426 GL 10.35 GP 5.49 ZAL 145.39 ZAP 55.55 ETS 183.60 ZAE 82.70 ETE 179.86 ZAC 87.89 ETC 259.36 CLP 53.35

PLANETOCENTRIC CONIC

C3 21.120 VHL 4.596 DLA 14.85 RAL 171.70 flAD 6587.6 VEL 11.957 PTH 2.12 VHP 5.798 DpA 16.81 RAP 158.67 (CC 1.3476

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 15 21 31 2707.85 -27.70 75.15 $9.20 96.13 20 6 59 2107.8 -26.56 66.85

gO.DO 11 16 40 4391.03 6.17 182.68 32.74 62.31 12 31 51 5791.0 2.41 176.01

1DO,D0 20 50 52 2419.66 -29.02 53.75 39.02 97.51 21 31 12 1819.7 -27.68 45.21

100.00 12 32 0 4154.45 7.33 164.65 32.11 60.94 13 41 14 3554.4 3.40 158.07

110.00 22 17 1 2150.11 -32.49 32.61 38.56 101.27 22 52 52 1550.1 -30.59 23.91

110.00 13 22 20 3996.77 10.35 150.86 30.28 57.24 14 28 57 3596.6 5.96 144.52

OlFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9864 TRA 6.4732 TC3-7.0595 6AU 2.0037 $GT10860.2 SGR 1202.8 SG3 1928.1 ST 3527.7 SR 862.1 SS 2756.2

ROE .6970 RRA -.3881 RC3 .7224 FAU .32237 RRT -.8145 RRF -.8392 RTF .9963 CRT -.8137 CRS .8742 CST -.9936

FOE-5.2419 Ff1413.6016 FC-13.2140 6SP 37145 SG810926.6 R23 .0419 R13 -.9966 LSA 4551.4 MSA 534.9 3SA 14.6

ROE 2.1051 BRA 6.4849 8C3 7.0962 FSP 6887 661t0904.5 SG2 694.9 THA 174.82 EL1 3601.5 EL2 502.3 ALF 168.27

LAUNCH DATE OCT 13 1964 FLIGHT TIME 374. O0 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CCNIC DISTANCE 844.729 EARTH TO MARS

RL 149.24 LAL .00 LOt. 19.69 VL 32.624 GAL -7.64 AZL 68.52 HCA 262.10 SMA 185.81ECC .23613 INC 1.4818 vl 29.857

RP 214.06 LAp -1.47 LOP 261.79 VP 22.926 GAP -10.55 AZP 90.20 TAt. 318.07 TAp 220.17 RCA 141.94 APO 229.69 V2 25.644

RE 293.566 &b 10.37 GP 5.38 ZAL 145.65 ZAp 52.31ETS 183.70 ZA( 61.20 ETE 180.02 ZAC 87.77 ETC 259.37 ELF 52.11

PLANETOCENTRIC CONIC

C3 21.591VHL 4.647 DLA 14.67 RAL 172.17 RAD 6567.9 VI[L 11.957 PTH 2.13 VHP 5.871DFA 16.72 RAP 158.57 ECC 1.3553

LNC_ AZMTH LNCH TIME L-I TiME INl LAT ;NJ LONG INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 19 25 0 2706.85 -27.69 75.66 40.00 96.17 20 10 7 2106.9 -26.55 66.58

90.00 11 16 56 4402.63 6.53 183.33 33.51 62.39 12 32 19 3802.6 2.78 176.66

100.00 20 54 14 2419.08 -29.01 53.71 39.82 97.53 21 34 53 1819.1 -27.67 45.16

100.00 12 32 23 4165.64 7.70 165.27 32.88 61.03 13 41 49 3565.6 3.78 158.68

110.00 22 20 7 2150.38 -32.49 32.63 59.15 101.26 22 55 57 1550.4 -30.60 23.93

110.00 13 23 0 4007.11 10.73 151.42 31.05 57.35 14 29 47 3407.1 6.35 145.07

DIFFERENTIAL CGRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.OTS§ TRA S.7067 TCS-7.0672 BAU 2.0497 SGTIIORt.? Mdl 1178.3 SG3 1642.4 ST 5631.6 SR 876.Z 58 2709.3

ROE .7008 RRA -.5748 RC3 .6R19 FAU ,$0935 RRT -.1_059 RRF -.9314 RTF .9963 CRT -.6126 CR6 .8734 CST -.9936

FOE-5.1329 FRAI3.189Z FC-12.S085 BSIP 37977 SGa11145,2 Rt$ .0429 R13 -.9R65 LSA 4583.7 NSA 534.8 SSA 14._

802 2.1935 BRA 6.7191 BE3 7.1010 FSP 6605 SGtlt123.4 9GZ 695.2 THA 175.08 ELI 3702.1 EL2 500.7 ALF 168.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE OCT 13 1964 PLIGHT TIM( 376.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC DISTANCE 848.821 EARTH TO MARS

RL 149.24 LAL .00 LOL 19.68 VL 32.627 GAL -7.76 AZL 86.50 HCA 263.28 SMA 185.86 ECC .23759 |NC 1.5010 vl 29.857

RP 213.77 LAP -1.49 LOP 282.97 VP 22.970 GAP -10.72 AZP 90.18 TAL 317.88 TAp 220.86 RCA 141.74 Apo 229.99 V2 25.679

RC 294.693 GL 10.38 GP 5,27 ZAL 146.33 ZAP 51.11ETS 183.80 ZA( 79.73 (TE _80.18 ZAC 87.66 [TC 259.37 CLP 50.91

PLANETOCENTRIC COI41C

CS 22.08S VHL 4.700 DLA 14.49 RAL 172.85 RAD 6567,9 VEL 11,978 PTH 2.13 VHP 3.947 OpA 16.63 RAP 158.51ECC 1.3635

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 28 36 2705.73 -27.68 74.98 40.82 96.21 20 13 42 2105.7 -26.53 66.50

90.00 11 19 9 4414.76 6.91 184.02 34.30 62.47 12 32 44 3814.8 3.17 177.34

100.00 20 57 42 2418.39 -29.01 53.66 40.64 97.56 21 38 0 1818.4 -27.66 45.12

100.00 12 32 44 4177.33 8.08 165.93 33.67 61.13 13 42 22 5577.3 4.18 159.33

110.00 22 23 17 2150.58 -32.49 32.65 39.96 101.25 22 59 8 1550.6 -30.60 23.94

110.00 13 23 38 4017.91 11.13 152.01 31.84 37.47 14 30 36 3417.9 6.76 145.64

OIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY ORB I T DETERMINATION ACCURACY

TOE-2.1724 TRA 6.9477 TC3-7.0623 BAU 2.0947 SGT 11296.4 6GR 1155.1 863 1758.7 ST 3733.8 SR 870.3 SS 2661.6

ROE .7048 RRA -.3622 RC3 .6626 FAU .28460 RRT -.7970 RRF -.8235 RTF .9962 CRT -.8120 CRS .8728 CST -.9935

FOE-5.0238 FRA12.7823 FC-11.5464 8SP 38602 6;811355.3 R23 .0439 R13 -.9964 LSA 4636.4 MSA 534.5 SSA 14.4

BDE 2.2838 8RA 6.9571 BC3 7.0933 FSP 6331 8111133A.0 SG2 695.3 THA 175.32 EL1 3801.2 EL2 499.0 ALF 169.09

LAUNCH DATE OCT 13 1964 FLIGHT TIM( 378.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC DISTANCE 852.911

RL 149.24 LAL .00 LOt. 19.69 VL 32.830 GAL -7.88 AZL 88.48 HCA 264.47 SMA 185.91 ECC .23872

RP 213.46 LAP -1.51 LOP 284.16 VP 23.013 GAP -10.91 AZP 90.15 TAL 317.07 TAP 221.53 RCA 141.53

RC 295.805 GL 10.39 GP 5.16 ZAL 146.81 ZAp 49.94 ET8 183.88 ZAE 78.30 ETE 180.32 ZAC 87.56

PLANETOCENTRIC CONIC

C3 22.614 VHL 4.755 OLA 14.29 RAL 173.13 RAD 6567.9 VEL 12.000 pTH 2.14 VHP 4.025 DPA 16.52

T06-2.2690 TRA 7.1899 TC3-7.0479 BAU 2.1394

RDE .7092 RRA -.3502 RC3 .6346 FAU .28123

FDE-4.9159 FRA12.3811 FC-10.7663 BSP 39581

8DE 2.3772 8RA 7.1985 BC3 7.0764 FSP 6039

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM

90.00 19 32 16 2704.50 -27.67 74.89 41.65 86.25 20 17 22 2104.5

90.00 11 19 19 4427.41 7.31 184.73 35.11 62.57 12 33 6 3827.4

100.00 21 1 15 2417.61 -29.00 53.60 41.47 97.59 21 41 33 1817.6

100.00 12 33 2 4189.53 8.49 166.61 34.48 61.23 13 42 52 3589.5

110.00 22 26 33 2150.73 -32.49 32.66 40.79 101.25 23 2 24 1550.7

110.00 • 13 24 14 4029.18 11.54 152.62 32.65 57.60 14 31 23 3429.2

DIFFERENTIAL CCRRECTIONS MIO-COUR$1[ (xECUTION ACCURACY

86T11502.9 $6R 1133.1 SG3 1677.3

RRT -.7883 RRF -.8157 RTF .9961

SG811556.6 R23 .0450 R13 -.9963

S611153T.7 SG2 695.2 THA 175.54

EARTH TO MARS

INC 1.5202 V1 29.657

APO 230.30 V2 25.714

ETC 259.37 CLP 49.75

RAP 158.49 (CC 1.3722

INJ 2 LAT 1NJ 2 LONG

-26.52 66.41

3.58 178.04

-27.65 45.06

4.59 160.00

-30.60 23.95

7.18 146.23

ORBIT DETERMINATION ACCURACY

ST 3834.8 8R 864.5 SS 2613.8

CRT -.8113 CRS .8724 CST -.9935

LSA 4690.4 MSA 534.0 SSA 14.3

ELI"3899.5 EL2 497.0 ALF 169.46

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 213.16 LAP -1.53

RC 296.904 GL 10.39

PLANETOCENTRIC CONIC

C3 23.171 VHL 4.814

LNCH AZMTN LMCH TIME

90.00 19 36 5

90.00 11 19 25

100.00 21 4 54

100.00 12 33 18

110.00 22 29 53

110.00 13 24 48

PLIGHT TIME 360.00 ARRIVAL DATE OCT 28 1965

DISTANCE 857.002 EARTH TO MARS

LOL 19.69 VL 32.633 GAL -8.01AZL 88.46 HCA 265.66 SMA 185.97 ECC .240111NC 1.5393 Vl 29.857

LOp 285.35 VP 23.055 GAP -I1.10 AZP 90.12 TAL 316.54 TAp 222.20 RCA 141.32 APO 230.62

GP 5.06 ZAL 147.31 ZAp 48.8i ETS i63.97 ZAE 76.90 ET[ 180.46 ZAC 87.47 ETC 259.36

V2 25.748

CLP 48.62

DLA 14.08 RAL 173.62 RAD 6567.9 VEL 12.023 PTH 2.15 VHP 4.105 DpA 16.40 RAp 158.51 ECC 1.3813

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2703.18 -27.66 74.79 42.50 96.30 20 21 8 2103.2 -26.50 66.32

4440.55 7.72 185.48 35.94 62.67 12 35 26 3840.6 4.00 178.78

2416.75 -26.99 53.54 42.31 97.62 21 45 11 1816.8 -27.63 45.00

4202.21 8.90 167.32 35.31 61.35 13 43 20 3602.2 5.01 160.70

2150.82 -32.50 32.67 41.64 101.24 23 5 44 1550.8 -30.61 23.96

4040.91 11.97 153.26 33.48 57.74 14 32 8 3440.9 7.62 146.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.3684 TRA 7.4358 TC_-7.0231 BAU 2.1837 SGT1170t.6 SGR 1112.3 SG3 1598.3 ST 3934.8 SR 859.0 SS 2565.6

RDE .7138 Rflk -.3390 RC3 .6077 FAU .26820 RRT -.7796 RRF -.8080 RTF .9960 CRT -.8108 CRS .6722 CST -.9935

FDE-4.8087 FRAll.9666 FC-10.0208 BSP 40341 SG811754.4 R23 .0461 R13 -.9962 LSA 4745.3 MSA 533.0 SSA 14.2

BOE 2.4737 BRA 7.4435 8C3 7.0493 FSP 5795 S611t735.8 SG2 694.8 THA 175.75 EL1 3996.9 EL2 494.9 ALF 169.80

LAUNCH OATE OCT 13 1964 FLIGHT TIM( 362.00 ARRIVAL OATE OCT 30 1965

HELIOCENTRIC CONIC DISTANCE 861.090 EARTH TO MARS

RL 149.24 LAL .00 LOt. 19.69 VL 32.637 GAL -6.14 AZL 88.44 HCA 266.85 SMA 186.02 ECC .24157 INC 1.5564 V1 29.867

RP 212.87 LAP -1.56 LOP 286.55 VP 23.096 GAP -11.28 AZP 90.09 TAL 316.00 TAp 222.85 RCA 141.09 APO 230.96 V2 25.782

RC 297.989 GL 10.39 GP 4.96 ZAL 147.61 ZAP 47.72 ET8 184.05 ZAE 75.53 ETE 180.59 ZAC 87.36 ETC 259.34 CLP 47.52

PLANETOCENTRIC CONIC

C3 23.?58 VHL 4.874 OLA

LNCH AZMTH LNCM TIME L-% TIME |NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN(

90.00 19 39 58 2701.77 -27.65 74.69 43.37 96.35 20 25 0

90.00 11 19 29 4454.20 8.15 186.26 36.79 62.79 12 33 43

100.00 21 8 38 2415.82 -28.96 53.47 43.18 97.65 21 48 54

100.00 12 33 30 4215.38 9.33 168.07 36.16 61.47 13 43 46

110.00 22 33 18 2150.89 -32.50 32.67 42.50 101.24 23 9 9

110.00 13 25 19 4053.08 12.41 153.92 34.33 57.89 14 32 52

DIFFERENTIAL CCARECTION9 MID-COURSE EXECUTION ACCURACY

7DE-2.4899 TRA 7.6860 TC3-6.9876 BAU 2.2272 SGT_t892.5 SG4t 1092.6 SG3 1521.5

RDE .7188 RRA -.3284 RC3 .5820 FAU .25547 flRT -.7710 flRF -.8004 RTF .9956

FDE-4.7011 FRAIl.5993 FC3-9.3090 BSP 41082 8;811942.6 R23 .0472 R13 -.9960

60( 2.5724 BRA 7.6930 8C3 T.0118 FSP 5539 SG111922.4 SG2 694.1 THA 175.93

13.87 RAL 174.11 RAD 6568.0 VEL 12.047 PTH 2.15 VHP 4.188 DPA 16.27 RAP 158.57 ECC 1.3910

PO CST TIM INJ 2 LAT INJ 2 LONG

2101.8 -26.49 66.22

3854.2 4.44 179.54

1815.8 -27.62 44.93

3615.4 5.45 161.43

1550.9 -30.61 23.96

3453.1 8.06 147.50

ORBIT OETERMINATIC]N ACCURACY

ST 4033.0 SR 853.4 SS 2516.5

CRT -.8105 CRS .8721 CST -.9934

LSA 4800.4 MSA 531.9 SSA 14.1

EL1 4092.8 EL2 492.7 ALF 170.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE OCT 13 1964

HELIOCENTRIC C_IC

RL 149.24 LAL .00

RP 212.57 LAP -1.58

RC 299.061 GL 10.38

PLANETOCENTRIC CONIC

C3 24.380 VHL 4.938

LNCH AZMTH LNCH TIME

90.00 19 43 57

90.00 11 19 30

100.00 21 12 27

100.00 12 53 41

110.00 22 36 48

110.00 13 25 49

FLIGHT TIRE 384.00 ARRIVAL DATE NOV l 1985

19.69 VL 32.640 GALLOL

LOP 287.75 VP 23.13g GAP -11.48 kZP 90.05 TAL 315.44 TAp 225.49 RCA 140.85

GP 4,86 ZAL 148.33 ZAP 46.66 E_S I84.12 ZkE 74.20 ETE 180.72 ZAC 87.31

OLA 13.64 RAL 174.61 RAD 8568.0 VEL 12.073 PTH 2.16 VHp 4.274 DpA 16.12

L-I TIME IN] LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM

2700.30 -27.64 74.58 44,25 96.40 20 28 57 2100.3

4468.33 8.59 187.08 37.66 62.91 12 33 39 3868.3

2414.84 -28.97 53.40 44.06 97.89 21 52 42 1814.8

4229.02 g.78 168.84 37.03 61.61 13 44 tO 3629.0

2150.92 -32.50 32.68 43.58 101.24 23 12 39 1550.9

4065.70 12.86 154.62 3_.20 58.05 14 33 35 3465.7

DISTANCE 865.177 EARTH TO MARS

-8.27 AZL 88.42 HCA 268.05 SNA 168.08 ECC .24309 1NC 1.5778 vl 29.857

APO 231.52 V2 29.815

ETC 259.32 CLP 46.47

RAp 158.66 ECC 1.4012

|NJ 2 LAT INJ 2 LONG

-26.47 66.11

4.89 180.34

-27.61 44.86

S.91 162.19

-30.61 23.97

8.55 148.18

DIFFERENTIAL CORRECTIONS

TDE-2.5740 TRA 7.9415 TC3-6.9417 BAU 2.2698

ROE .7240 RRA -.3186 RE3 .5573 FAU .24306

FDE-4.5936 FRA11.2ZO0 FC3-8.6312 BSP 41820

BDE 2.6739 BRA 7.9479 BC3 6.9640 FSP 5292

LAUNCH DATE C)CT 13 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 212.29 LAP -1.60

RC 300.120 GL 10.36

PLAN(TOCENTRIC CONIC

C3 25.037 VHL 5.004

90.00 19 48 0

90.00 11 19 29

100.00 21 16 21

100.00 t2 33 48

110.00 22 40 22

110.00 13 26 17

DIFFERENTIAL CORRECTIONS

TOE-2.6814 TRA 8.2013 TC3-6.8889 BAU 2.3128

ROE .7296 RRA -.3095 RC3 .5340 FAU .23tll

FOE-4.4882 FRA10.8484 FC3-7.9914 8SP 42524

BDE 2.7789 BRA 8.2071 8C3 6.9096 FSP 5049

MID-COURSE EXECUTION ACCuRACy

SG712076.3 SGR 1074.0 SG3 1447.2

RflT -.7625 RRF -.7930 RTF .9957

$61812124.0 R23 .0484 R13 -.9958

SGtt2104,1 $82 893.2 THA 176.1t

ORBIT DETERMINATION ACCURACY

ST 4130.0 8R 848.0 SS 2467.0

CRT -.8102 CRS .8722 CST -.9933

L$A 4836.0 MSA 530.4 9SA 14.0

ELI 4187.6 EL2 490.3 ALF 170.42

FLIGHT TIME 386.00 ARRIVAL DATE NOV 3 1965

DISTANCE 889.281

LOL 19.69 VL 32.944 GAL -8.41 AZL. 88.40 HCA

LOP 288.95 VP 23.181 GAP -11.67 AZP 90.02 TAL

GP 4.76 ZAL 148.65 ZAP 45.63 ET$ 184.19 ZNE

EARTH TO NARS

269.25 SNA 186.14 ECC .24469 INC 1.5967 vl 29.857

314.66 TAp 224.12 RCA 140.59 APO 231.69 V2 25.847

72.90 ETE 160.83 ZAC 87.25 ETC 259.29 CLP 45.44

DLA 13.41 RAL 175.12 RAD 6588.0 VEL 12.100 PTH 2.17 VHP 4.362 DPA 15.97 RAp 158.79 ECC 1.4120

L-! TIME INJ LAT IHJ _G _NJ RT A$C IN_ _ZMTH INJ TIi_. _-0 CST T|M _NJ 2 LAT IH_ 2 LONG

2698.77 -27.63 74.47 45.15 98.45 20 32 59 2098.8 -26.45 66.01

4482.94 9.04 187.90 38.55 63.05 12 34 12 3882.9 5.35 181.16

2413.81 -28.97 53.32 44.96 97.73 21 56 33 1813.8 -27.59 44.79

4243.12 10.23 169.64 37.92 61.79 13 44 32 3643.1 6.58 162.97

2150.94 -32.50 32.68 44.2? 101.24 23 16 13 1590.9 -30.61 23.97

4078.76 13.33 155.34 36.09 58.23 14 34 16 3478.8 9.04 148.88

HID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

$6T12254.0 $GR 1056.5 SG3 1375.3 ST 4225.9 9R 842.8 SS 2417.3

RRT -.7543 RRF -.7860 flTF .9955 CRT -.8101CRS .8725 CST -.993_

S_812299.4 R23 .0497 R13 -.9957 LSA 4912.5 MSA 528.8 SSA 13.9

36112279.9 SG2 692.2 THA 176.27 EL1 4281.4 EL2 487.7 ALF 170.70

LAUNCH DA_( OCT 1_ 1964 FLIGHT TIRE 388.00 ARRIVAL DATE NOV S 1965

HELIOCENTRIC CO_IC

RL 149.24 LAL .O0 LOL 19.69 VL 32.64T GAL

RP 212.01 LAP -1.62 LOP 290.15 VP 23.221 GAP -11.87 AZP 99.99 TAL 514.27 TAp 224.73 RCA 140.33

RC 301.167 GL 10.34 GP 4.67 ZAL 149.38 ZAP 44.64 ET9 184.25 ZAE 71.62 ETE 180.95 ZAC 87.19

PLANETOCENTRIC CONIC

C3 25.731 VHL 5.073 DLA 13.17 RAL 175.63 RAD 6568.0 VEL 12.129 PTH 2.17 VHp 4.453 DpA 15.80

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIM

90.00 19 52 8 2697.19 -27.62 74.38 46.07 96.51 20 37 5 2097.2

90.00 11 19 25 4498.01 9.50 188.76 39.46 63.20 12 34 25 3898.0

1OO.O0 21 20 20 2412.75 -28.96 53.25 45.88 97.77 22 0 33 1812.0

100.00 12 33 54 4257.70 10.70 170.47 38.83 61.92 13 44 52 3657.7

110.00 22 44 0 2130.96 -32.50 32.68 45.19 101.24 23 19 51 1551.0

110.00 13 26 43 4092.25 13.81 156.09 37.01 58.42 14 34 56 3492.2

DISTANCE 875.341 EARTH TO MARS

-8.56 AZL 88,38 MCA 270.46 SMA 186.20 (CC .24636 INC 1.6160 vl 29.857

Apo 232.08 V2 25.879

ETC 259.26 CLP 44.44

RAp 158.g6 ECC 1.4235

INJ 2 LAT INJ 2 LONG

-26.43 65.89

5.83 182.01

-27.38 44.72

6.86 163.78

-30.61 23.97

9.54 149.60

OlFFERENTIAL CORRECTIONS

70E-2.7921TRA 8.4661 TC5-6.8275 BAU 2.3553

_DE ,7356 RRA -.5Oll RE3 .5116 FAU .21948

FDE-4._834 FRA10.4798 FC3-7,3845 8SP 43197

9DE 2.8874 BRA 8.4714 8C3 6.8467 FSP 4812

NID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT12424.7 $GR 1040.1 $63 1305.8 S7 4320.99R 837.6 SS 2367.3

RRT -.7464 RRF -.7792 RTF .9953 CRT -.8102 CRS .8730 C$T -.9932

96812468.2 R25 .05tl R13 -.9955 LSA 4969.7 MSA 526,9 SSA 13.8

SGt12449.0 SG2 890,8 THA 176.41 ELI 4374,5 EL2 484.9 ALF 170.96

LAUNCH DATE OCT 13 1964 FLIGHT TIM( 390.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 149.24 LAL .00 LOL 19.69 VL 32.651 GAL

D1STANCE 877.418 EARTH TO MARS

-8.71 AZL 88.36 HCA 271.67 SHA 186.27 ECC .24811 INC 1.6352 vl

RP 211.73 LAP -1.63 LOP 291.36 VP 23.262 GAP -12.06 AZP 89.95 TAL 313.66 TAp 225.33 RCA 140.05 APO 232.48 V2

RC 302.203 GL 10.31GP 4.58 ZAL 149.92 ZAP 43.67 ETS 184.31ZAE 70.38 ETE 181.05 ZAC 87.15 ETC 259.22 CLP

PLANETOCENTRIC CONIC

29.857

25.911

43.49

C3 26.465 VHL 5.144 OLA 12.92 RAL 176.14 RAD 6568.1 VEL 12.t59 PTH 2.18 VHP 4.546 OpA 15.63 RAP 159.15 ECC 1.4356

INJ I.r(3_G INJ RT ASC INJ AZNTH 1NJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

74.24 47.00 96.57 20 41 16 2095.6 -26.41 65.78

189.66 40.40 63.36 12 34 32 3913.5 6.32 182.89

53.17 46.81 97.81 22 4 35 1811.7 -27.56 44.64

171.32 39.77 62.10 13 45 t0 3672.7 7.36 164.62

32.68 46.1I 101.24 23 23 33 1551.0 -30.61 23.97

156.86 37.94 58.82 14 35 34 3506.2 10.05 150.35

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$6T12566.8 _ 1024.6 683 1236.7 ST 4414.7 _ 832.6 SS 2317.0

flRT -.7388 RRF -.7728 RTF .9950 CRT -.8105 CRS .8737 CST -.9931

S6812650.4 R25 .0525 R13 -.9952 L$A 5027.5 MsA 524.7 ssA 13.7

S6112611.6 $G2 689.2 THA 176.53 ELI 4466.6 EL2 462.0 ALF 171.21

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 56 21 2695.59 -27.81

90.00 11 19 19 4513.53 9.98

100.00 21 24 23 2411.67 -28.95

100.00 12 33 58 4272.70 11.18

110.00 22 47 42 2150.96 -32.50

110,00 13 27 8 4106.16 14._1

DIFFERENTIAL CCRRECTIONS

702-2.9064 1RA 8.7_57 1C3-6.7590 6AU 2.3977

ROE .7420 flRA -.2933 RC3 .4904 FAU .20825

F02-4.2802 FRAtO.1190 FC3-6.8122 BSP 43832

BDE 2.9997 8RA 8.7406 BE3 6.7767 FSP 4581
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JP[ TM 33-100 EARTH--MARS TRAJECTORIES _VOL. 1. 1964)

LAUNCH DATE OCT 13 1964

HELIOCENTRIC C(3_IC

RL 149.24 LAL .00

RP 211.4? LAP -1.65

RC 303.228 GL 10.26

PLANETOCENTR IC CONIC

C3 27.242 VHL 5.21g

LNCH AZMTH LNCH TIME

90.00 20 0 38

90.00 11 18 10

100.00 21 28 30

100.00 12 53 59

110.00 22 51 28

110.00 13 27 31

FLIGHT TIN( 392.00 ARRIVAL DATE NOV 9 1965

DISTANCE 881.490 EARTH TO MARS

LOt. 19.89 VL 32.655 GAL -8.87 AZL 88.35 NCA 272.88 SIdA 186.33 ECC .24994 INC 1.6545 vl 29.857

LOP 292.57 VP 23.301 64F -12.26 ATP 89.92 TAL 313.03 TAP 225.91 RCA 139.76 APO 232.90 VZ 25.941

GP 4.49 ZAL 150.47 ZAP 42.74 ETS 184.37 ZAE 69.17 ETE 181.16 ZAC 87.11 ETC 259.17 CLP 42.54

OLA 12.66 RAL 176.66 RAO 6568.1 VEL 12.191 pTH 2.19 VHP 4.642 OpA 15.44 RAP 159.38 ECC 1.4483

L-I TIME INJ LAT INJ L(:iqG INJ RT ASC INJ AZMTM INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2893.97 -27.59 74.13 47.95 96.62 20 45 32 2094.0 -28.39 65.67

4529.53 10.47 190.58 41.35 63.54 12 34 40 3929.5 6.83 183.79

2410.59 -28.94 53.09 47.76 97.85 22 8 41 1810.6 -27.55 44.56

4288.15 11.67 172.21 40.72 62.28 13 45 27 3668.1 7.87 165.48

2151.01 -32.50 32.68 47.06 101.23 23 27 19 1551.0 -30.81 23.97

4120.49 14.82 157.66 36.90 58.84 14 36 12 3520.5 10.58 151.12

DIFFERENTIAL CORRECTIONS

TOE-3.0241TRA 9.0116 TC3-8.6841 BAU 2.4404

ROE .7487 RflA -.2864 RC3 .4702 FAU .19740

FDE-4.177S FRA 9.7652 FC3-6.2738 BSP 44456

BDE 3.1154 BRA 9.0161 8C3 6.7006 FSP 4357

LAUNCH DATE OCT lS 1964

HELIOCENTRIC CONIC

RL 149.24 LAL .00

RP 211.20 LAP -1.67

RC 304.242 GL 10.25

PLANETOCENTRIC CONIC

C3 28.063 VHL 5.297

LNCH AZMTH LMCH TIME

90.00 20 4 59

90.00 11 19 0

100.00 21 32 41

100.00 12 33 39

110.00 22 55 17

110.00 13 _7 32

DIFFERENTIAL CORRECTIONS

T08-3.1459 TRA 9.2929 TC3-8.6024 BAU 2.4829

ROE .7558 RRA -.2801 tiC3 .4509 FAU .18691

FOE-4.0761 FRA 9.4172 FC3-5.7639 9SP 45031

80E S.ZS55 9RA 9.2971 8C3 8.6178 FSP 4138

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG712747.7 SGR 1010.1 SG3 1174.0 ST 4507.3 SR 827.7 SS 2266.2

RRT -.7316 RRF -.7667 flTF .9948 CRT -.8110 CRS .8746 CST -.9929

S6812787.6 R23 .0540 R13 -.9950 LSA 5085.6 MSA 322.3 SSA 15.7

S611Z769.1 S_?. 667.4 THA 176.67 EL1 4557.6 EL2 478.9 ALF 171.43

FLIGHT TIN( 394.00 ARRIVAL DATE NOV 11 1965

DISTANCE 865.556 EARTH TO MARS

LOL 19.69 VL 32.639 GAL -9.03 AZL 88.33 HCA 274.09 SNA 186.40 ECC .25185 INC 1.6740 vl 29.857

LOP 293.79 Vp 23.340 GAP ,12.48 AZP 88.68 TAL 312.39 TAP 226.48 RCA 139.45 APO 233.35 V2 25.971

GP 4.41ZAL 131.03 ZAP 41.83 (73 184,42 ZAE 67.98 ETE 181.25 ZAC 87.09 ETC 259.12 CLP 41.64

OLA 12.40 RAL 177.19 RAO 6568.1VI[L 12.225 pTH E.20 VHP 4.740 DpA 15.25"RAP 159.64 ECC 1.4619

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2692.35 -27.58 74.01 48.92 96.68 20 49 51 2092.4 -26.37 65.55

4345.95 10.96 191.53 42.33 63.73 12 34 46 3945.9 7.34 184.72

2409.51 -88.93 53.01 48.72 97.89 22 12 51 1809.5 -27.33 44.49

4304.03 12.17 173.12 41.70 62.49 13 45 43 3704.0 8.39 166.57

2151.06 -32.50 32.69 48.02 101.23 23 31 8 1551.1 -30.61 23.98

4135.23 15.33 158.49 39.88 59.07 14 36 48 3535.2 11.12 151.92

HID-COURSE EXECUTICtl ACCURACY ORBIT DETERMINATION ACCURACY

SGT12900.O 8GR 996.4 SG3 1111.5 ST 4599.8 SR 622.9 SS 2215.3

RRT -.7248 RRF -.7612 RTF .9945 CRT -.8117 CRS .8757 CST -.9928

$6812938.4 RE3 .0557 R13 -.9947 LSA 5144.6 MSA 519.7 SSA 13.6

S6112980.3 S_ 1_83.4 THA 176.79 EL1 4647.9 EL2 475.6 ALF 171.65

LAUNCH DATE OCT 13 1964

HELIOCENTRIC C_|C

RL 149.24 LAL .00

RP 210.95 LAP -1.69

RC 505.247 GL 10.20

PLANETOCENTRIC CONIC

CS 28.953 VHL 5.379

LNCH AZMTH LNCH TIME

90.00 20 9 24

90.00 11 18 47

100.00 21 36 36

100.00 12 3S 38

110.00 22 59 9

110.00 13 26 12

FLIGHT TIME 396.00 ARRIVAL DATE NOV 13 1965

DISTANCE 889.616 EARTH TO MARS

LOb 19.69 VL 32.663 GAL -9.21 AZL 68.31 HCA 275.31 _AA 186.47 ECC .25385 INC 1.6955 vl 29.657

LOP 295.00 VP 23.378 GAP -12.66 AZP 89.84 TAL 311.73 TAp 227.94 RCA 139.13 APO 233.81 V2 26.001

GP 4.33 ZAL 151.59 ZAP 40.95 ETS 184.47 ZAE 66.82 ETE 181.35 ZAC 87.07 ETC 259.07 CLP 40.76

DLA 12.12 RAL 177.71 RAO 6568.2 VEL 12.269 PTH 2.21 VHP 4.642 DpA 15.04 RAP 159.94 ECC 1.4762

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2690.74 -27.57 73.69 49.90 96.74 20 54 15 2090.7 -26.35 65.44

4562.79 11.47 192.51 43.32 63.93 12 34 50 3962.8 7.87 185.66

2406.44 -28.92 52.93 49.70 g_'.93 22 17 4 1808.4 -27.52 44.41

4320.32 12.68 174.06 42.70 62.70 13 45 57 3720.5 8.92 167.29

2151.15 -32.50 32.69 49.00 101.23 23 35 0 1551.2 -30.61 25.98

4150.37 15.86 159.35 40.88 39.32 14 37 23 3550.4 11.S7 152.75

OIFFERENT|AL C_RRECTION8

TOE-3.2719 TRA 9.5805 TC3-8.5162 BAU 2.3280

ROE .7634 RRA -.2746 RC3 .4327 FAU .17681

F08-S.9755 FRA 9.0751 FC3-5.2907 BSP 45599

BOE 3.$597 BRA 9.5846 8C3 6.5306 FSP 3926

LAUNCH DATE OCT 13 1964

HELIOCENTRIC C_NIC

ML 149.24 LAL .00

'RP 210.70 LAP -1.70

RC S06.243 GL 10.16

PLANETOCENTRIC CONIC

C3 29.$52 VHL 5.464

LNCH AZNTH LNCM TiME

90.00 20 13 52

HID-COURSE ExECuTIoN ACCURACY

.SGT13047.5 SGR 983.6 SG3 1051.4

RRT -.7164 RRF -.7562 RTF .9942

Sr_13084.6 R23 .0574 R13 -.9944

S6113066.7 SG2 $8_.1 THA 178.89

FLIGHT TIN( 398.00

DISTANCE 893.668 EARTH TO MARS

LOL 19.69 VL 32.667 GAL -9.38 AZL 88.29 HCA 276.53 SMA 186.54 ECC .25594 INC 1.7132 V1

LOP 296.22 VP 23.416 GAP -12.86 AZP 89.81 TAt. 311.05 TAp 227.58 RCA 138.80 APO 234.29 V2

GP 4.25 ZAL 152.16 ZAP 40.10 ITS 184.52 zA( 65.69 ETE 181.44 ZAC 87.06 ETC 259.01 CLP

OLA 11.84 RAL 178.25 RAD 6568.2 VEL 12.297 PTH 2.21 VHP 4.946 DpA 14.83 RAP 160.26 ECC

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT lHJ

2689.14 -27.56 73.78 50.90 96.79 20 58 42 2089.1 -26.33

ORBIT DETERMINATION ACCURACY

ST 4690.0 SR 818.2 SS 2164.0

CRT -.8125 CRS .8770 CST -.9925

LSA 5204.0 MSA 516.9 SSA 13.5

EL1 4737.4 EL2 472.2 ALF 171.85

ARRIVAL DATE NOV 15 1965

29.857

26.029

39.91

1.4913

2 LONG

65.33

90.00 11 16 33 4380.06 11.98

100.00 21 41 14 2407.39 -28.91

100.00 12 33 53 4337.04 13.20

110.00 23 3 5 2151.28 -32.50

110.00 15 26 31 4165.91 16.40

DIFFERENTIAL CORRECTIONS

TDE-3.40Z2 TRA S.9743 TC3-6.4258 DAU E.5699

ROE .7713 RRA -.2S98 RC3 .4154 FAU .16711

FOE-3.8761 FRA 6.7384 FC3-4.8492 BSP 46122

BDE 3.4885 9RA 9.8782 8C3 6.4392 FSP 3720

193.52 44.34 64.15 12 34 53 3980.1 8.41 186.66

52.86 50.70 97.97 22 21 21 1807.4 -27.50 44.34

175.03 43.72 62.94 13 46 10 3737.0 9.47 168.23

32.70 30.00 101.22 23 38 56 1551.3 -30.61 23.99

160.23 41.91 59.58 14 37 57 3565.9 12.24 153.59

NID-COUR$1_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13189.9 8GR 971.5 SG3 993.5 ST 4779.9 SR 813.6 SS 2112.4

flRT -.7126 flflF -.7517 RTF .9939 CRT -.8136 CRS .8786 CST -.9925

S6613225.6 RE3 .0593 Rt3 -.9941 LSA 5263.8 MSA 513.8 SSA 13.4

SG113208.1SG2 660.7 THA 176.99 ELl 4826.0 ELZ 468.6 ALF 172.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

flL 149.19 LAL .00

RP 238.47 LAp .58

RC 179.231 9L -20.66

PLANETOCENTRIC CONIC

C3 28.412 VHL 5.139

LNCH AZMTH LNCH TIME

gO.DO 21 48 5

90.00 6 39 48

100.00 23 3 8

100.00 8 7 24

110.00 0 1 6

110.00 9 29 52

20.68 VLLOt.

LOP 211.16 VP 20.808 GAP 8.71 AZP 86.89 TAL 323.62 TAp 134.11 RCA 143.07 APO 247.17 V2 23.040

GP 17.32 ZAL 137.50 ZAP 148.93 ETS 147.44 ZAE 157.63 ET( 51.32 ZAC 103.66 ETC 255.49 CLp 153.79

DLA -12.29 RAL 156.10 RAD 6568.1 Vrb 12.157 PTH 2.18 VHP $.863 OpA 14.91 RAp 192.49 ECC 1.4347

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1890.37 -10.61 21.91 20.30 116.41 22 19 38 1290.4 -9.98 15.11

5317.77 27.43 241.92 26.68 82.66 8 8 24 4717.8 28.13 233.20

1848.24 -11.60 3.49 19.68 117.86 23 30 36 1046.2 -8.00 356.76

3035.13 28.75 220.63 26.42 81.43 9 31 20 4435.1 27.26 212.14

1479,00 -14.91 348.85 17.88 121.12 0 25 45 879.0 -10.87 342.31

4777.13 32.25 200.30 25.68 76.01 1D 49 29 4177.1 30.27 191.65

FLIGHT TIM( 240.00 ARRIVAL DATE JUN 11 1965

DISTANCE 583.232 EARTH TO MARS

33.150 GAL -7.42 AZL 95.19 HCA 190.$0 SMA 195.12 ECC .26677 INC 3.1815 vl 29.866

OIFFERENTIAL CORRECTIONS

TOE 1.8046 TRA-3.4984 TC3 1.4504 BAU .6176

ROE .8970 RRA-1.2229 RC5 .9776 FAU .16019

F0(-3.8571 FRA 5.9653 FC3-$.2508 BSP 17522

8DE 2.0153 BRA S.7060 6C3 1.7491 FSP 2654

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 258.14 LAP .53

RC 181.513 ;L -18.38

PLANETOCENTRIC CONIC

CS 25.111 VHL $.011

_"_n -- " TIM£LMI _N_n

90.00 21 31 47

90.00 • 0 45

100.00 22 48 10

100.00 8 27 3

110.00 23 45 8

110.00 9 46 34

DIFFERENTIAL C_RECTIONS

TOE 1.7285 TflA-3.4304 TC3 1.$219 BAU .8088

RDE .8232 RRA-l.1482 RC3 .9734 FAU .16740

FDE-3.8328 FRA 8.2889 FC3-$.7713 BSP 17537

BDE 1.9143 BRA 3.6387 BC3 1.8068 FSP 2617

MID-COURSE EXECUTICN ACCURACY

SGT 4712.1 SGR 1989.2 SG3 837.4

RRT ._HIDT RRF -.9989 RTF -.9605

SG8 5114.8 R28 -.2323 RI3 -.9697

SGI 5094.4 862 456.7 THA 22.43

ORBIT DETERMINATION ACCURACY

ST 2341.8 SR 1084.6 8S 2412.8

CRT .9901 CRS .9989 CST .9955

LSA 3528.1 MSA 185.0 SSA 11.9

EL1 2577.0 EL2 138.2 ALF 24.71

FLIGHT TIN( 242.00 ARRIVAL DATE JUN 13 1965

DISTANCE $86.772 EARTH

LOL 20.68 VL 33.122 GAL -7.32 AZL 92.75 HCA 191.45 SNA 194.$8 ECC .26415 INC

LOP 212.12 VP 20.798 GAP 8.27 AZP 87.30 TAL 323.82 TAp 155.27 RCA 143.18 APO

GP 16.32 ZAL 136.09 ZAP 148.68 (TS 149.92 ZA( 158.74 ETE 51.16 ZAC 104.75 ETC

TO MARS

2.7536 vl 29.866

245.98 vZ 23.075

255.54 CLP 153.11

DLA -ID.D4 RAL 156.69 RAO 8589.0 VEL 12.103 PTH Z.17 VHP 5.705 DPA 13.90 RAp 192.25 ECC 1.4133

L-; T;kl_ ZNJ LAT IN3 LON_ |flJ R_ &$( |NJ A_2'M.iM iNJ ¥iwE _ (_ _|M iNJ 2 LA_ |MJ 2 LONG

1952.92 -12.48 25.55 ZO.II 115.62 22 4 20 1352.9 -8.93 18.67

5250.25 28.51 235.38 25.28 79.67 8 27 55 4630.2 24.81 227.12

1708.$0 -13.82 6.88 19.$4 116.87 23 16 36 1106.5 -9.91 .04

4951.89 27.75 214.64 25.01 78.45 9 49 35 4351.9 25.88 206.34

1528.11 -16.61 351.83 17.85 120.31 24 10 36 928.1 -12.48 344.98

4703.05 $1.07 194.84 Z4,11 74.98 11 4 57 4103.1 28.70 166.45

MID-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4790.6 _ 1902.9 863 889.1 ST 2313.4 SR 1025.2 8S 2416.1

flRT .9585 _ -.9984 RTF -.9817 CRT .9896 CRS .9981CST .9954

6089.4 R93 -.2978 R13 -.9701 LSA 3493.8 MSA 171.T 8SA 14.4

SGI 6070.1 SG2 442.7 THA 21.49 EL_ 2526.D EL2 135.D ALF 23.71

LAUNCH DATE OCT 14 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC

RL 14g.19 LAL .00 LOL 20.68 VL

RP 237.81LA_ .52 LOP 213.08 VP 20.791 GAP 7.84 AZP 87.65 TAL 324.03 TAp 156.43 RCA I43.29

RC 183.786 GL -|6.34 GP 15.47 ZAL 138.50 ZkP 148.64 (T8 151.60 ZA( 159.77 EYE 51.35 ZAC 103.97

PLANETOCENTRIC CONIC

C3 24.025 VHL 4.902 DLA -8.05 RAL 157.17 RAD 6568.0 VEL 12.058 PTH 2.16 VHP 5.558 DRA 13.04

LNCH &ZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM

90.00 21 17 54 2006.58 -14.04 28.72 20.03 114.85 21 $1 21 1406.6

90.00 7 18 31 5154.86 25.48 230.10 24.14 77.21 8 44 26 4554.9

100.00 22 35 22 1756.70 -15.14 9.81 19.49 116.08 23 4 39 1156.7

100.00 8 43 44 4879.98 26.67 209.$7 23.83 75.97 10 5 4 428D.0

110.00 23 34 45 1570.78 -18.06 354.09 17.88 119.53 24 D 55 970.8

110.00 10 0 51 4638.66 29.85 190.25 22.81 72.51 11 18 10 4038.7

DISTANCE 590.331 EARTH TO MARS

33.095 GAL -7.23 AZL 92.41 HCA 192.40 SMA lg4.07 ECC .26163 INC 2.4062 Vl 29.866

APO 244.84 V2 23.106

ETC 255.56 CLP 152.38

RAp 192.08 ECC 1.3954

INJ 2 LAT INJ Z LONG

-10.$7 21.76

23.47 222.01

-11.51 2.90

24.48 201.46

-13.99 347.34

27.16 182.0•

O|FFERENXI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6552 TRA-3.sg69 TC3 1.5941 BAU .5999 SGT 4723.6 8_ 1851.6 SG3 941.6 ST 2288.8 SR 9TS.G SS 2425.9

ROE .7668 RRA-1.D850 RC3 .9734 FAU ,17514 RflT .9877 RRF -.9987 RTF -.9626 CRT .9890 CRS .9971 CST .9972

FDE-3.8303 FRA 6.5864 FC3-6.3109 BSP 17443 SGI| 5056.6 fl25 -.2998 R13 -.9708 LGA 3471.2 MSA 160.7 8SA 17.0

BOE 1.8333 BRA 3.5860 BCS 1.8678 FSP 2984 SG1 5047.8 V.e2 431.9 THA 20.73 L_.I 2484.5 EL2 133.2 ALF 22.93

LAUNCH DATE OCT 14 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 237.48 LAp .49

RC 186.049 GL -14.54

PLANETOCENTRIC CONIC

C3 23.098 VHL 4.806 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.0D 21 5 49 2055.44 -15.66

gO.DD 7 $3 52 5088.77 24.41

100.00 22 24 11 1800.65 -19.44

1OO.O0 8 58 11 4818.80 95.55

110.00 23 25 35 1608.31 -19.31

1$0.0D 10 13 15 4581.87 26.62

DIFIrI_JlNENTIAL CCRRECTIONS

TOE 9.$241 TRA-3.$258 TC3 1.6873 BAU .8021

fiDE .7230 RRA-l.0287 tiC3 .9770 FAU .18320

FDE-S.8425 FRA 6.8793 FC3-6.8864 BSP 16973

80( 1.7777 8RA S.4808 §C$ 1.9496 FGP 6145

DISTANCE 593.910 EARTH TO MARS

LOL 20.68 VL 33.068 GAL -7.14 AZt. 92.11 HCA 193.36 SMA 193.58 ECC .25921 INC 2.1077 vl 29.866

LOP 214.04 VP 20.787 GAP 7.40 AZP 87.95 TAL 324.23 TAp 157.59 RCA 145.40 APO 243.76 V2 23.140

GP 14.74 ZAL 138.78 ZAP 148.60 ETS 153.39 ZAE 160.73 ETE 51.88 ZAC 103.31 ETC 255.82 CLP 151.61

-6.27 RAL 157.58 RAD 8667.9 VEL 12.020 PTH 2.15 VHP $.419 DPA 12.30 RAP 191.94 ECC 1.3801

|NJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.53 20.00 114.08 91 4D 3 1453.4 -11.98 24.48

925.58 26.17 75.18 8 58 40 4488.8 22.13 217.63

12.43 19.49 115.32 22 54 12 1200.6 -12.89 5.43

905.91 99.82 73.93 10 18 28 4216.8 23.10 197.27

356.29 17.95 118.77 23 52 95 ID08.3 -15.32 349.44

188.97 91.72 70.45 11 29 37 3981.9 25.69 178_32

MIO-COUR�_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4790.7 _ 1774.D SG3 995.D ST 2276.5 SR 938.4 SS 2439.7

RRT ,91197 _ -.9949 RTF -.9653 CRT .9891CRS .9959 CST .9982

SGB 5046.0 R28 -.2118 R13 -.9722 LSA 3463.2 MSA 144.2 SSA 20.2

SGI 5026.0 SG2 415.5 THA 20.15 EL1 2459.0 EL2 128.2 ALF 22.25
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 14 1964

HELIOCENTR _C CONIC

RL 149.19 LAL .00

RP 237.15 LAP .48

RC 188.300 GL -12.94

PLAN(TOCENTRIC CONIC

03 22.295 VHL 4.722

LNCH AZMTH LNCH TIME

90.00 20 55 7

90.00 7 47 20

100.00 22 14 16

100.00 9 10 53

110.00 23 17 28

110.00 10 24 I0

FLIGHT TIME 248.00 ARRIVAL DATE JUN 19 1965

DISTANCE 597.503 EARTH TO MARS

LOL 20.68 VL 33.043 GAL -7.05 AZL 91.85 HCA 194.32 SMA 193.11ECC .25690 INC 1.8472 vl 29.866

LOP 215.00 VF 20.785 GAp 6.98 AZP 88.21 TAL 324.43 TAp 158.75 RCA 143.50 APO 242.72 v2 25.174

GP 14.11 ZAL 138.95 ZAp 147.85 ETS 155.05 ZAE 161.55 ETE 52.75 ZAC 102.73 ETC 255.65 CLP 150.81

OLA -4.68 RAL 157.93 RAO 6567.9 VEL 11.986 PTH 2.14 VHp 5.288 DpA 11.66 RAp 191.81ECC 1.3669

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2094.95 -16.50 34.05 20.01 113.35 21 30 2 1495.0 -13.20 26.92

5030.06 23.33 221.60 22.34 73.48 9 11 10 4430.1 20.84 213.81

1839.65 -17.§6 14.78 19.52 114.59 22 44 55 1239.6 -14.10 7.70

4760.60 24.44 201.41 21.97 72.23 10 30 13 4160.6 21.78 193.62

1641.79 -20.39 358.28 18.04 11_.05 23 44 49 1041.8 -16.48 351.34

4531.22 27.41 182.82 20.79 68.73 11 39 41 3931.2 24.28 175.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION'ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5643 TRA-3.2763 TC3 1.7334 BAU .5932 SGT 4711.0 SGR 1725.5 SG3 1049.1 ST 2244.4 SR 906.7 SS 2452.0

ROE .6858 RRA -.9828 RC3 .9781FAU .19096 RRT .9675 RRF -.9941RTF -.9656 CRT .9879 CRS .9946 CST .9965

FOE-3.8543 FRA 7.1847 FC3-7.4150 8SP 17058 SG8 5017.1 R23 -.2083 R13 -.9721 LSA 3442.6 MSA 140.8 SsA 22.8

BOE 1.7080 BRA 3.4205 8C3 1.9903 FSP 3330 SG1 5000.2 SG2 411.3 TNA 19.65 EL1 2417.1 EL2 130.3 ALF 21.82

LAUNCH OATE OCT 14 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC DISTANCE 601.112 EARTH TO MARS

RL 149.19 LAL .00 LOt. 20.68 VL 33.019 GAL -6.96 AZL 91.62 HCA 195.28 SMA 192.67 ECC .25467 INC 1.6182 vl 29.866

RP 236.61 LAp .43 LOP 215.96 VP 20.786 GAP 6.56 AZP 88.44 TAI_ 324.62 TAp 159.90 RCA 143.60 APO 241.73 V2 23.209

RC 190.540 GL -11.49 GP 13.56 ZAL 139.05 ZAP 147.32 ETS 156.52 ZAE 162.52 ETE 53.98 ZAC 102.22 ETC 255.67 CLP 149.98

PLANETO(ENTRIC CONIC

C3 21.588 VHL 4.646 OLA -3.24 RAL 158.22 RAD 6567.9 VEL 11.957 PTH 2.13 VHp 5.163 OpA 11.11 RAP 191.69 ECC 1.3553

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 45 30 2132.14 -17.49 36.33 20.04 112.63 21 21 2 1532.1 -14.27 29.13

90.00 7 59 19 4977.29 22.26 218.10 21.62 72.03 9 22 17 4377.3 19.60 210.44

100.00 22 5 19 1874.62 -18.54 16.92 19.56 113.66 22 36 34 1274.6 -15.15 9.76

100.00 9 22 11 4710.03 23.34 198.05 21.23 70.78 10 40 41 4110.0 20.51 190.40

110.00 23 10 6 1871.86 -21.34 .10 18.13 117.36 25 37 57 1071.9 -17.51 353.07

110.00 10 53 54 4485.57 26.25 179.78 20.00 67.28 11 48 39 3885.6 22.94 172.16

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5091 TRA-3.2249 TC3 1.7748 8AU .5853 SGT 4695.6 SGR 1685.9 863 1104.5 ST 2212.1 8R 881.2 98 2466.5

ROE .6556 RRA -.9434 RE3 .9810 FAU .19889 RRT .9662 RRF -.9931RTF -.9659 CRT .9868 CRS .9930 CST .9989

FOE-3.8739 FRA 7.4934 FC3-7.9759 BSP 17114 868 4989.0 R23 -.2042 RtS -.9722 LSA 3425.5 MSA 138.9 SSA 25.2

GOE 1.6454 8RA 3.3600 8C3 2.0279 FSP 3525 SGt 4972.1 902 410.2 THA 19.27 ELI 2377.5 EL2 132.9 ALF 21.53

LAUNCH DATE OCT 14 1984

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 236.46 LAP .40

RE 192.768 GL -10.18

PL ANETOCENTR 1C CONIC

C3 20.958 VHL 4.578

LNCH AZMTH LNCH TIM(

90.00 20 36 44

90.00 8 10 6

100.00 21 57 11

100.00 9 52 20

110.00 23 3 22

110.00 10 42 38

FLIGHT TIME 252.00 ARRIVAL DATE JUN 2S 1985

DISTANCE 604.737 EARTH TO MARS

LOL 20.68 VL 32.996 GAL -6.88 AZL 91.42 HCA 196.25 SMA 192.24 ECC .25254 INC 1.4154 vl 29.866

LOP 216.93 VP 20.788 GAP 6.15 AZP 88.64 TAL 324.81 TAp 161.06 RCA 143.69 Apo 240.79 V2 23.244

GP 13.08 ZAL 139.09 ZAp '146.71 ETS 157.88 ZkE 163.35 ETE 55.57 ZAC 101.78 ETC 255.69 CLP 149.11

OLA -1.93 RAL 158.47 RAD 6567.9 VEL 11.931 pTH Z.12 VHp 5.042 Opk 10.64 RAp 191.57 ECC 1.3449

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2165.78 -18.36 38.42 20.07 111.95 21 12 50 1565.8 -15.22 31.14

492g.39 21.22 214.97 21.00 70.80 9 32 15 4329.4 18.41 207.42

1906.29 -19.40 18.87 19.61 113.20 22 28 57 1306.3 -16.09 11.64

4664.12 22.28 195.05 20.58 69.54 10 50 4 4064.1 19.30 187.52

1699.10 -22.19 1.76 18.22 116.70 23 31 41 1099.1 -18.42 354.65

4444.06 25.13 177.07 19.31 66.03 11 56 42 3844.1 21.68 169.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4599 TRA-3.1682 TC3 1.8153 BAU .5799 SGT 4678.5 SGR 1653.9 SG3 1161.5 ST 2181.2 SR 661.0 SS 2483.7

ROE .6312 RRA -.9089 RC3 .9865 FAU .20715 RRT .9652 RRF -.9920 RTF -.9664 CRT .9857 CRS .9912 CST .9992

FOE-3.9023 FRA 7.8033 FC3-8.5568 8SP 17086 SG8 4957.5 R23 -.1991 R13 -.9724 LSA 3412.9 MSA 137.9 SSA 27.5

ODE 1.5905 BRA 3.2960 8C3 2.0660 FSP 3721 SGt 4940.6 SG2 409.2 THA 18.99 EL1 2341.1 ELI 135.3 ALF 21.33

LAUNCH OATE OCT 14 1964 FLIGHT TIME 254.00 ARRIVAL OATE JUN 25 1965

HELIOCENTRIC CONIC DISTANCE 608.378 EARTH TO MARS

RL 149.19 LAL .00 LOL 20.68 VL 32.974 GAL -6.80 AZL 91.23 HCA 197.22 SMA 191.84 ECC .25049 INC 1.2345 vl 29.866

RP 238.12 LAp .37 LOP 217.90 VP 20.793 GAP 5.74 AZP 88.82 TAL 324.99 TAp 162.21 RCA 143.78 APO 239.89 V2 23.279

RC 194.983 GL -8.99 GP 12.66 ZAL 139.07 ZAP 146.03 ET8 159.13 zAE 164.t5 ETE 57.57 ZAC 101.38 ETC 255.71CLP 148.22

PLANETOCENTRIC CONIC

C3 20.391VML 4.318 OLA -.73 RAL 158.69 RAO 6567.8 VEL 11.907 PTH 2.12 VHP 4.927 DpA 10.23 RAp 191.46 ECC 1.3356

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 28 41 2196.48 -19.13 40.34 Z0.10 111.29 21 5 17 1596.5 -16.06 33.00

90.00 8 19 52 4865.56 20.21 212.15 20.44 69.74 9 41 16 4285.6 17.27 204.71

100.00 21 49 41 1935.18 -20.16 20.68 19.66 112.55 22 21 56 1335.2 -16.93 13.38

100.00 9 41 33 4622.09 21.26 192.35 20.02 68.48 10 58 35 4022.1 18.15 184.93

110.00 22 57 9 1723.98 -22.94 3.30 18.31 116.07 23 25 53 1124.0 -19.25 356.11

110.00 10 50 34 4_L06.05 24.06 174.64 18;71 64.95 12 4 0 3806.1 20.48 167.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4128 TRA-3.1103 TC3 1.8503 BAU .§725 SGT 4645.7 SGIt 1628.4 SG3 1220.3 ST 2148.9 8R 844.8 8S 2502.1

ROE .6109 RRA -.8795 RC3 .9936 FAU .21559 RRT .94841 RRF -.9909 RTF -.9669 CRT .9845 CR8 .9892 CST .9994

FOE-3.9350 FRA 8.1223 FC3-9.1530 BSP 17041 _ 4922.6 R23 -.1938 R13 -.9728 LSA 3401.8 MgA 136.5 SSA 29.3

BDE 1.5393 B_A 3.2323 8C3 2.1002 FSP 3930 SG1 4905.8 962 409.2 THA 18.81 ELI 2304.9 EL2 138.0 ALF 21.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE OCT 14 1964

HELIOCEMTRIC CONIC

RL 149.19 LAL ,00

RP 235,77 LAp .33

RC 197,185 ;L -7.89

PLANETOCENTI_IC CONIC

CS 19,877 VHL 4.458

LNCH AZI4TH LMCM TIM(

90.08 20 21 14

90,00 8 28 49

100.00 21 A2 45

100.00 9 49 $8

110,00 22 S1 24

110,00 10 57 49

FLIGHT TIM( 258,00 ARRIVAL DATE JUN 27 1965

DISTANCE S12,033 EARTH TO MARS

LOL 20.68 VL 32.953 GAL -6,72 AZL 91,07 HCA 198.19 SMA 191,45 ECC ,24853 INC 1.0720 Vl 29.866

LOP 218,87 VP 20,789 ;AP 5,34 AZP 88,98 TAL 325,17 TAp 163.36 RCA 143.67 APO 239.04 V2 23.315

GP 12,29 ZAL 139,02 ZAP 145,29 ET$ 160,27 ZAE 164,90 [TE 60,00 ZAC 101,03 ETC 255,73 CLP 147.29

DLA ,38 RAL 158,88 RAO 6567,8 VEL 11,885 PTH 2,11VHp 4,816 DPA g,87 RAp 181.34 [CC 1.3271

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2224,69 -19,81 42,12 20,13 110,65 20 58 18 1624,7 -18.83 34,72

4845,19 19,24 209,59 19,96 68,82 9 49 34 4245,2 16.19 202.24

1961.74 -20.85 22.36 19.70 111.92 22 15 26 1361.7 -17.69 14.98

4583,37 20,27 189,90 19,52 67,55 11 6 22 3983.4 17,05 182.58

1746,85 -23,62 4,73 18,39 115,46 23 20 30 1246,9 -19.99 357.47

4371,02 23,03 172,44 18,18 64,01 12 10 40 3771,0 19,35 165.24

DIFFERENTIAL CCRRECTION8

TOE 1,3888 TRA-3,0492 TC3 1,8810 BAU ,5665

RO[ ,5946 RRA -,8539 RC3 1,0027 FAU ,22438

FOE-3.9754 FRA 8.4483 FC3-9.7718 8SP 18957

60E 1.4922 BRA 3,1666 BC3 2.1318 FSP 4143

LAUNCH DATE OCT 14 1964

HELIOCENTRIC C.X_NIC

RL 149,19 LAL ,00

RP 233,42 LAP ,30

RC lSH).372 GL -6,88

PLAN[TO¢ENlrRIc CONIC

C3 19,409 VHL 4,408

t.NCH AZMTH LNCM TIME L-| TIME INJ LAT

90.00 20 14 17 2250.79 -20.43

90.00 8 37 3 4807.78 18.30

100.00 21 36 16 1988.30 -21,46

100.00 9 37 45 4347,49 19,32

110.00 22 46 1 1768.00 -24,23

110,00 11 4 29 4338,56 22,05

DIFFERENTIAL CORRECTIONS

TDE 1.3279 TRA-2.9840 TC3 1,9103 BAU .5613

flOE ,5817 RRA -.8313 RC3 1.0151 FAU ,23375

FOE-4.0287 FRA 8.7715 FC-10,4281 BSAP 16788

00E 1,4497 BRA 3.0976 8C3 2.1632 FSP 4350

MID-COURSE EXECUTION ACCURACY

SGT 4811.2 SGR 1608.6 SG3 1281.1

RRT ,9651 RRF -.9897 RTF -.9673

SG8 4883.7 R23 -.1882 R13 -.9731

_1 4868.5 SG2 410.1 THA 18.71

FLIRHT TIME 258.00

OISTANCE 615.703

LOL 20,68 VL 32,933 GAL -6,65 AZI. 90,92 HCA 199,17 SlAA 191,09 ECC ,24665

LOP 219.85 Vp 20.808 GAP 4.94 AZP 89.15 TAL 323,34 TAp 164.51 RCA 143.95

6P 11.96 ZAL 136.94 ZAP 144.50 ETS 161,33 ZAE 165.61 ETE 62.90 ZAC 100.71

OLA 1,40 RAL 159,04 RAO 9567,8 VI[L 11,866 PTH 2,10 VHP 4,708 OPA 9,57

INJ LON6 INJ RT AS(: INJ AZMTH INJ TIME PC) CST TIM

43,79 20,15 110,04 20 51 47 1650,8

207.24 19.52 68.01 9 57 11 4207.8

23.92 19.75 111.32 22 9 23 1386.3

187,68 19,07 66.74 11 13 32 3947.5

8,07 18.47 114.89 23 15 29 1168.0

170,43 17,7| 63,19 12 16 48 3738,6

MIO-COUfll( EXECUTIOI ACCURACY

S6T 4570,0 8GR 1594,3 8G3 1344,2

RRT .IN_Zl RRI r -.9885"RTF -.9677

$68 4840,1 R|5 -.182? R13 -,9734

SG1 4622.6 SG2 411.9 THA 18.70

ORBIT DETERMINATION ACCURACY

ST 2116.2 SR 832.4 88 2523.0

CRT .9834 CR8 .9871 CST .9996

LSA 3393.3 MSA 140.9 SSA 30.8

EL1 2269,6 ELI 140,8 ALF 21.23

ARRIVAL DATE J t_M 29 1965

EARTH TO MARS

INC .9244 vl 29.866

APO 238.22 v2 23.351

ETC 255.74 CLP 146.32

RAP 191.21 ECC 1.5194

INJ 2 LAT INJ 2 LONG

-17.52 36.33

15.16 199,98

-18.38 18.49

16.01 180.43

-20,67 358.73

18.27 103.34

ORBIT DETERMINATION ACCURACY

ST 2083.6 SR 823.8 88 2547.4

CRT .9823 CRS .9849 CST .9997

LSA 3389,3 MSA 144.7 SSA 31,9

ELI 2235,8 EL2 143.7 ALF 21.31

LAUNCH DATE OCT 14 1964

HELIOCtNTRIC CONIC

RL 149.19 LAL .00

RP 235.06 LAP .27

RC 201.544 GL -5.84

PLANETOCJ_I,,TR|C CONIC

C3 18,980 VML 4.357

LNCM AZMTH LHCH TIME

90.00 20 7 45

90,00 8 44 41

100.0_ 21 30 12

100.00 10 4 58

110.00 22 40 58

110.00 11 10 40

FLIGHT T%ME 260.00 ARRIVAL DATE JUL l 1965

DISTANCE 61g.388 EARTH TO MARS

LOt. 20.66 VL 32.914 GAL -8.58 AZL 90.79 HCA 200.15 SMA L90.74 ECC .24488 INC .7899 vl 29.866

LOP 220.83 Vp 20.816 GAp 4.55 AZP 89.24 TAL 3_._1 TAp t65.6_ RCA 144.05 APO 257.44 V2 25.$37

GP 11.67 ZAL 138.84 ZAP 143.65 ETS 162,31 ZAE 166.27 ETE 66.31 ZAC 100.42 ETC 255.76 CLP 145.33

DLA 2,38 RAL 159.18 RAD 6567.8 VEL 11,847 PTH 2.10 VHp 4.604 DpA 9.31 RAp 191.07 ECC 1.$124

L-I TIME INJ LAT [NJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

2275.08 -20.99 45.35 20.19 109.46 20 45 41 1675.1 -18.15 37.63

4772.92 17.40 205.08 19.13 67.30 10 4 14 4172.9 14.18 197.89

2009.16 -22,02 23,39 19,79 110.74 22 3 41 1409.2 -19,00 17.69

4514,06 18.41 185,59 18,67 66,03 11 20 10 3914.1 15.02 178.44

1787.67 -24,79 7.32 18.54 114.33 23 10 45 1187.7 -21.29 359.92

4308.32 21.11 168.59 17.26 62.47 12 22 28 3708.3 17.25 161.56

DIFFERENTIAL CORRECTIONS

TOE 1.2972 TRA-2.9081 TC3 1.9512 BAU .5601

ROE .5726 flRA -,8104 RC3 1.0317 FAU ,2440|

FOE-4,0964 FRA 9,0915 FC-11.1302 BSP 16396

808 1.4179 BRA 3,0189 BC3 2.2072 FSP 4538

LAUNCH DATE OCT 14 1964

HELIOCENTRIC COLIC

RL 149,19 LAL .00

RP 234,71 LAp ,24

RC 203,899 GL -5,07

PLAN[TOCENTRIC CONIC

C3 18,585 VHL 4.311

LNCH AZI4TM LNCH TIM(

90.00 20 1 37

90.00 8 51 49

100.00 21 24 29

100.00 10 11 38

110.00 22 36 12

110.00 11 16 24

MID-COURSE EXECUTION ACCURACY

SRT 4522,5 SGR 1585,3 863 1409.9

RRT ,9619 RRF -,9875 RTF -,9687

668 4792,3 R25 -.1748 R13 -.9742

SG1 4774.7 $G2 410.6 THA 18.78

ORBIT DETERMINATION ACCURACY

ST 2057.1 SR 818.7 SS 2577.8

CRT .9819 CRS .9827 CST .9998

LSA 3394.7 MSA 148.6 SSA 32.4

EL1 2209.3 EL2 144.S ALF 21.44

FLIRHT TIN[ 262,00 ARRIVAL DATE JUL 3 1965

DIFFERENTIAL CORRECTIONS

TD[ 1,2568 TRA-2,8385 TC3 1,9870 BAU ,5536

ROE .5641 RRA -.7940 RC3 1.0467 FAu ,25394

FDE-4.1569 FRA 9.4367 FC-11,8289 6SAP 16188

60E 1.3792 BRA 2.9475 BC3 2,2282 FSP 4764

DISTANCE 423,085 EARTH TO MARS

LO(. 20,88 VL 32,895 6AL -6,52 AZI. 90,67 HCA 201,13 SMA 190,40 ECC .24314 INC .6680 Vt 29,866

LOP 221.81VP 20.830 GAP 4.16 AZP 89.38 TAt. 325.67 TAP 166.60 RCA 144.11 APO 238.70 v2 23.424

GP 11.41 ZAI. 138.72 ZAP 142,76 [TS 163.23 Zk( 166.66 ETE 70.26 ZAC 100.16 ETC 255.77 CLP 144.30

DLA 3,25 RAt. 159,30 RAO 6567,8 V[L 11.831PTH 2,10 VMP 4,503 DPA 9,09 RAp 190.92 ECC 1.3059

L-I T_AE INJ LAT |NJ LONG ZNJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2297,80 -21,50 48,82 20,22 t08,89 20 39 55 1697,8 -18.72 39,25

4740,32 16,55 203,08 18,78 66,88 10 10 49 4140.3 13.24 lgs.g6

2030.53 -22.53 26.77 19.83 110.18 21 58 20 1430.5 -19.58 19.22

4482,81 17,54 |83,68 18,51 65,40 11 26 21 3882.8 14.07 176.60

1808,05 -25,_0 8,51 18,61 113,80 23 6 18 1206.0 -21.86 1.04

4280.07 20.21 168,89 18.91 61,82 12 2_ 44 3680.1 18.28 159.97

MID-COURSE EXECUTION ACCURACY

SGT 4489.8 SGR 1579.2 803 1477.3

RRT ._10 RRF -.9880 RTF -.9690

668 4737.7 R23 -.1692 R13 -.9745

SGt 4719.7 602 413.4 THA 18,92

ORBIT DETERMINATION ACCURACY

8T 2021,3 SR 814.5 68 2804,8

CRT ,gRog CR8 .g603 CST .9998

LSA 33g2.5 MRA 155,3 SSA 32.7

EL1 2174.3 EL2 147.1 ALF 21.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 196A)

LAUNCH OATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00 LOt.

RP 264.35 LAP .21 LOP 222.60 VP 20.844 GAP 3.78 AZP 89.48 TAL 325.82 TAp 167.94 RCA 144.18 V2 23.461

RC 205.837 GL -4.26 _p 11.17 ZAL 139.59 ZAp 141.81ETS 164.07 ZAE 167.37 ETE 74.78 ZAC 99.92 CLP 143.24

PLANETOCENTRIC CONIC

CS 18.223 VHL 4.269 OLA 4.08 RAL 159.42 RAO 6567.7 VEL 11.815 PTH Z.09 VHP 4.406 DpA 8.91 RAp 190.75 ECC 1.2999

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LC44G

90.00 19 55 50 2619.14 -21.96 48.22 Z0.26 108.34 ZO 34 29 1719.1 -19.25 40.59

90.00 8 56 30 4709.75 15.70 201.22 18.47 86.13 10 16 59 4t09.7 12.34 194.16

100.00 21 19 6 2050.61 -23.00 28.08 19.87 109.64 21 53 16 1450.6 -20.11 20.48

100.00 10 17 55 4453.51 16.70 181.91 17.99 64.84 11 32 9 3853.5 13.17 174.89

110.00 22 31 43 1823.29 -25.78 9.63 18.88 113.28 23 2 7 1223.3 -22.39 2.10

110.00 11 21 47 4253.63 19.35 165.32 16.58 61.25 12 32 41 3653.6 15.36 158.47

FLIGHT TIME 264.00 ARRIVAL OATE JUL § 1965

DISTANCE 626.792 EARTH TO MARS

20.68 VL 32.877 GAL -6.45 AZL 90.56 HCA 202.11 SMA 190.09 ECC .24151 INC .5556 vl 29.866

Apo 236.00

ETC 255.78

OIFFERENTIAL CORRECTIONS

TOE 1.2044 TRA-Z.T820 TC$ 1.9405 BAU .5385

ROE .5553 RRA -.7824 RC3 1.0387 FAU .26319

FOE-4.1988 FRA 9.8165 FC-12.§038 BSP 16336

8DE 1.3263 8RA 2.8899 8C3 2.2105 FSP 5049

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4401.$ SGR 157$.1 SG3 1546.1 ST 1969.0 SR 809.9 SS 2625.5

RRT .9583 RRF -.9848 RTF -.9681 CRT .9788 CRS .9776 CST .9998

SG8 4674.6 R23 -.1690 R13 -.9739 LSA 3376.1 MSA 164.3 SSA 33.1

SGI 4655.2 SG2 425.5 THA 19,09 ELI 2123.5 EL2 153.9 ALF 22.05

LAUNCH DATE OCT 14 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 233.98 LAp .18

RC 207.950 GL -3.50

PLANETOCENTRIC CONIC

C3 17.887 VHL 4.229

LNCH AZNTH LNCH TIME

90.00 19 SO 21

90.00 9 4 47

100.00 21 13 59

100.00 10 23 SO

110.00 22 27 28

110.00 11 26 50

DIFFERENTIAL CORRECTIONS

TOE 1.1667 TRA-2.TO7§ TC3 1.9407 BAU .5308

ROE .5502 RRA -.7705 RC3 1.0770 FAU .27388

FDE-4.2687 FRAlO.1805 FC-13.2568 BSP 18071

BOE 1.2900 8RA 2.8150 8C3 2.2195 FSP 5288

DISTANCE 630.514 EARTH TO MARS

LOL 20.68 VL 32.861 GAL -6.39 AZL 90.45 HCA 203.10 S_4A 189.79 ECC .23994 INC .4522 Vl 29.866

LOP 223.79 VP 20.859 GAP 3.41 AZ1 s 89.$8 TAL 325.97 TAp 169.07 RCA 144.25 APO 235.32 V2 23.498

GP 10.97 ZAL 138.44 ZkP 140.82 ET$ 164.87 zA_ 167.78 ETE 79.86 ZAC 99.69 ETC 255.80 CLP 142.15

DLA 4.86 RAL 159.51 RAD 6567.7 VEL 11.801 PTH 2.09 VHP 4.312 OpA 8.76 RAP 190.57 ECC 1.2944

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2339.28 -22.39 49.$4 20.29 107.81 20 26 20 1739.3 -19.74 41.86

4680.92 14.90 199.49 18.19 65.84 10 22 48 4080.9 11.49 192.47

2069.54 -23.42 29.33 19.91 109.12 21 48 28 1469.5 -20.60 21.67

4425.90 15.89 180.28 17,71 64.34 11 37 36 3825.9 12,31 173.30

1839.54 -26.20 10.69 18.74 112.79 22 58 7 1239.5 -22.88 3.11

4228.66 18.53 163.85 18.27 60.75 12 37 19 3628.7 14.49 157.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4329.4 SGR 1575.8 603 1618.1 ST 1928.8 SR 809.4 SS 2655.2

RRT .9572 RRF -.9835 RTF -.9681 CRT .9778 CRS .9750 CST ,9997

SGB 4607.3 R23 -.1644 R13 -.9741 LSA 3375.6 MSA 172.4 SSA 33.1

SG1 4587.1 SG2 430.§ THA 19.39 EL1 208§.9 ELI 156.7 ALF 22.44

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 233.62 LAP .15

RC 2!0.O60 GL -Z.76

PLANETOCENTRIC CONIC

C3 17.5T7 VHL 4.192

LNCH AZMTH LNCH TIME

90.00 19 45 8

90.00 8 10 43

100.00 21 9 ?

100.00 10 29 25

110.00 22 23 25

110.O0 11 31 36

FLIGHT TIRE 268.00 ARRIVAL DATE JUL 9 1965

DISTANCE 634.249 EARTH TO MARS

LOt. 20.66 VL 32.845 GAL -6.33 AZL 90.36 HCA 204.09 SMA 189.50 ECC .23845 INC .3560 vl 29.866

LOP 224.78 VP 20.876 GAP 5.04 AZP 89.87 TAL _.11 TAp 170_1 eCA 144.31 APO 254.69 V2 23.536

GP 10.78 ZAL 138,30 ZkP 139.79 ET6 lr_l_,&2 ZA[ 168.08 ETE 85.47 ZAC 99.48 ETC 255.81CLP 141.02

DLA 3.60 RAL 1,59.60 RAD 6567.7 VEL 11.788 PTH 2.08 VHP 4.221DPA 8.65 RAp 190.36 ECC 1.2895

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2358.36 -22.78 50.80 20.32 107.29 20 24 26 1758.4 -20.20 43.08

4653.71 14.13 197.86 17.93 65.20 10 28 17 4053.7 10.67 190.89

2087.46 -23.82 30.51 19.95 106.62 21 43 $4 1487.5 -21.05 22.80

4399.84 13.12 178.71 17.45 63.90 11 42 43 3799.8 11.49 171.80

1854.91 -26.80 11.71 18.81 112.31 22 34 20 1254.9 -23.34 4.06

4205.16 17.74 162.49 16.00 60.29 12 41 41 3605.2 13.85 155.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1289 TRA-2.6302 TC3 1.9323 8AU .5221 $GT 4246.3 SGR 1579.4 SG3 1692.6 ST 1883.9 8R 810.4 SS 2686.2

ROE .3465 RRA -.7607 RC3 1.0967 FAU .28496 RRT .9560 RRF -.9823 RTF -.9680 CRT .9770 CRS .9725 CST .9996

F08-4.3436 FRA10.S$39 FC-14.0650 6SP 13792 9GB 4532.8 R23 -.1602 R13 -.9742 LSA 3375.7 MSA 181.1 SSA 32.9

9DE 1.2543 BRA 2.7380 BC3 2.2219 FSP 5537 961 4511.6 SG2 436.4 THA 19.76 ELI 2046.5 EL2 159.3 ALF 22.92

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 233.23 LAP .11

RC 212.144 GL -2.10

PLAN(TOCENTRIC C(_41C

C3 17.290 VML 4.158

LNCH AZI4TM LNCH TII4[

90.00 19 40 9

90.00 9 16 21

100.00 21 4 29

100.00 10 34 42

110.00 22 19 35

110.00 11SG 6

OIFFERENTIAL CGRRECTIONS

TOE 1.0885 TRA-2.5529 TCS 1.9075 BAU .5109

flOE .5466 RRA -.TSSS RC3 1,1184 FAU .29804

F0(-4.4135 FRA$0.9461 FC-14.8236 B94P 15545

BDE 1.2166 BRA 2.6617 9C3 2.2102 FVP 5807

FLIGHT TIM( 270.00

DISTANCE 637.994

ARRIVAL DATE JUL 11 1965

EARTH TO MARS

LOL 20.68 VL 32.829 GAL -6.28 kZt. 90.27 HCA 205.09 SMA 169.23 ECC .23703 INC .2672 vl 29.866

LOP 2_.5.77 VP 20.895 GAP 2.87 AZP 89.76 TAt. 326°25 TAP 171.33 RCA 144.37 APO 234.08 v2 23.574

GP 10.61 zAL 138.15 ZAP 138.70 ET$ 166.32 ZA[ 168.24 ETE 91.32 ZAC 99.28 ETC 255.83 CLP 139.85

OLA 6.29 RAt. 139.89 RAD 8587.7 VEL 1t.778 PTH 2.08 VHP 4.132 DpA 8.57 RAP 190.14 ECC 1.2845

L-I TIME INJ LAT |NJ LONG |NJ RT A6C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2378.49 -23.14 52.01 20.66 106.79 20 19 46 1776.5 -20.62 44.24

4827.95 13.39 198.35 17.71 84.81 10 53 29 4028.0 9.68 189.41

2104.46 -24.18 31.84 20.00 108.16 2_ 39 34 1504.5 -21.48 23.89

4375.20 14.37 177.26 17.22 63.50 11 47 37 3775.2 10.70 170.39

1869.49 -28.97 12_68 |R.ST 111.84 22 50 44 1269.5 -23.77 4.98

4182.95 16.98 181.21 15.76 58.89 1_ 43 49 3583.0 12.85 154.53

MIO-COURW[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4158.3 8GN 1595.3 _3 1769.1 ST 1838.S SR 812.1 SS _718.2

RRT .9544 W -.R811RTlr -.9678 CRT .9780 CRS .9698 CST .9994

8_ 4460._ R23 -.1572 R13 -.9741 LSA 3373.3 NSA 190.5 SSA 32.6

SG$ 4428.0 _ 444.2 THA 20.2| ELI 2006.1 EL2 162.4 ALF 23.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, I_)

LAUNCH DATE OCT 14 1884 FLIGHT TIME 272.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC DISTANCE 641.752 EARTH TO MARS

RL 1•9.19 LAL .DO COL 20.68 VL 32.815 GAL -6.23 AZL 90.19 MCA 206.09 SMA 188.97 ECC .23568 INC .1841 Vl 29.866

RP 232.88 LAP .08 LOP 226.77 VP 20.915 GAP 2.31 kZP 89.83 TAL 326.38 TAp 172.46 RCA 14•.•3 APO 233.50 V2 23.612

RC 214.210 GL -1.46 GP 10.•6 ZAL 138.00 ZAp 157.58 ET8 166.98 ZAE 168.24 ETE 97.87 ZAC 99.08 ETC 255.83 CLP 138.65

PLANETOCENTRIC CONIC

C3 17.024 VHL •.126 DLA 6.95 RAL 159.77 RAD 6567.7 VEL

LNCH AZMTH LNCH TIME L-X TIME INJ LAT INJ LONG INJ

90.00 19 35 23 2393.73 -23.47

90.00 9 21 43 4603.53 12.67

100.00 21 0 5 2120.68 -24.52

100.00 10 39 •• 4351.84 13.66

110.00 22 13 35 1683.33 -27.32

110.00 11 40 23 4161.94 16.26

DIFFERENTIAL CORRECTIONS

TOE 1.0500 TRA-2.4707 TCS 1.8791 BAU .9000

ROE .5416 RRA -.7472 RC3 1.1383 FAU .30775

FDE-4.4981 FRAIl.3448 FC-15.6502 BSP 15236

BDE 1.1813 9RA 2.5812 8C3 2.1970 FSP 6077

11.765 pTH 2.08 VHp 4.047 DpA 8.52 RAp 189.89 ECC 1.2802

RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.16 20.39 106.31 20 15 19 1793.8 -21.02 •5.35

194.89 17,51 64.47 10 38 27 4003.5 9.13 188.00

32.75 20.04 107.65 21 35 26 1520.7 -21.88 24.93

175.89 17.02 63.15 11 52 IG 3751.8 9.95 169.06

13.61 18.94 111.39 22 •7 lg 1283.3 -24.17 5.86

180.00 15.54 59.51 12 49 45 3561.9 12.09 153.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4059.2 3GR 1593.9 SG3 1848.3 ST 1789.8 SR 815.3 SS 27•8.6

RRT .9530 RRF -.9800 RTF -.9671 CRT .9752 CRS .9673 CST .9992

8GB 4360.9 R23 -.154I R13 -.9740 LSA 3373.7 MSA 200.1SSA 32.5

8GI 4337.4 962 451.8 THA 20.75 EL1 1939.9 EL2 164.8 ALF 2•.13

LAUNCH DATE OCT 14 1964 FLIGHT TIME 274.00 ARRIVAL DATE JUL 15 1963

HELIOCENTRIC CONIC

RL 1•9.19 LAL .00

RP 232.31 LAp .05

RC 216.258 GL -.86

PLANETOCENTRIC CONIC

C3 18.778 VHL 4.096

LNCH AZMTH LNCH TIME

90.00 19 SO 34

90.00 9 26 30

100.00 20 55 38

100.00 10 44 $2

110.00 22 12 26

110.00 11 44 29

DIFFERENTIAL CCRRECTION8

TOE 1.Q098 TRA-Z.SS70

RDE .5403 RRA -.74S0

FDE-4.3738 FRA11.7587

BDE 1.1449 BRA 2.9000

DISTANCE 645.521 EARTH TO MARS

LOt. 20.88 VL 32.801 GAL -6.18 AZI. 90.11 HCA 207.09 SMA 188.72 ECC .23440 INC .1070 Vl 29.866

LOP 227.77 VP 20,937 GAP 1.96 AZP e9.90 TAL $26.50 TAp 173.58 RCA 144.49 Apo 232.96 V2 23.650

GP 10.32 ZAL 187.85 ZAP IS6.41 ETS 167.62 ZAE 168.08 ETE 104.35 ZAC 98.90 ETC 253.86 CLP 137.41

DLA 7.57 RAL 199.94 RAD 6567.7 VEL 11.754 PTH 2.07 VHp 3.964 DPA 8.49 RAp 189.61ECC 1.2761

L-I TIME INJ L.AT ZNJ L_G XNJ RT ASC INJ AZMTH !NJ TIME PO CST T!M !H_ 2 LAT [ha 2 LONG

2410.25 -23.11_ 54.27 20.44 105.84 20 11 • 1810.2 -21.39 •6.42

4580.35 11.11_ 193.53 17.34 64.15 10 43 11 3980.3 8.42 186.68

2136.15 -24._ 33.77 20.10 107.19 2I 31 29 1536.2 -22.25 25.93

4829.67 12.17 174.60 I6.84 62.83 11 56 42 3729.7 9.23 167.81

1896.97 -27.64 14.50 19.02 110.96 22 44 3 1296.6 -24.54 6.70

4142.02 I9,97 I58.87 15.35 59.18 12 93 30 3542.0 11.37 152.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 1.8351BAU .4870 SGT 3949.6 $GR 1604.3 SGS 1929.4 ST 1736.8 SR 819.2 SS 2780.4

RC3 1.1601FAU .31991 RRT .9513 RRF -.9789 RTF -.9663 CRT .9744 CRS .9646 CST .9989

FC-16.4667 BSP 14931 SGIB 4268.0 R23 -.I521 R18 -.9737 LSA 3372.4 NSA 210.0 8SA 32.2

BCS 2,1710 FSP 6564 SGI 4238.0 $G2 461.1 THA 21.39 ELI 1913.0 ELI 167.3 ALF 24.88

LAUNCH DATE 0C7 14 1964 FLIGHT TIME 276.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 232.14 LAp .02

RC 216.287 gL -.28

PLANETOCENTRIC CONIC

CS 16.531 VHL •.068

LNCN AZNTH LNCH TIME

90.00 19 26 35

90.00 9 31 44

100.00 20 51 52

100.00 10 48 8

110.00 22 9 7

110.00 11 48 22

DIFFERENTIAL CORRECTIONS

TOE .9698 TRA-2.2986

ROE .3401RRA -.7S98

FDE-4.6609 FRA12.1788

BDE 1.1100 8RA 2.4147

DISTANCE 649.301 EARTH TO MARS

LOL 20.68 VL 32.787 GAL -6.13 AZL 90.04 HCA 208.09 SMA 188.49 ECC .23318 INC .0297 vl 29.866

LOP 228.77 VP 20.§60 GAP 1.61 AZP 89.97 TAL 326.61 TAp 174.70 RCA 144.54 Apo 232.44 V2 23.689

GP 10.20 ZAL 137.70 ZAP 135.19 ET9 168.22 ZAE 167.75 ETE 110.78 ZAC 98.72 ETC 255.88 CLP 136.13

DLA 6.16 RAL 159.92 RAD 6567.7 VEL 11.745 PTH 2.07 VMp 3.884 DpA 8.•9 RAp 189.31 ECC 1.2724

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONg

2428.04 -24.07 55.34 20.49 105.38 20 7 1 1826.0 -21.73 47.43

4558.30 11,$3 192.25 17.19 63.88 10 47 43 3958.3 7.73 185.42

2150.95 -25.13 34.77 20.16 106.74 21 27 43 1551.0 -22.60 26.89

4308.62 12.31 173.38 16.69 62.55 12 0 57 3708.6 8.54 166.63

1909.21 -27.93 15.35 19.09 110.53 22 40 56 1309.2 -24.90 7.5!

4123.12 14.91 157.81 15.19 58.88 12 57 6 3523.1 10.68 151.26

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACy

TC3 1.7838 BAU .4737 8GT 3829.8 SGR 16t6.8 SG3 2012.9 ST 1682.2 SR 824.1 SS 2813.7

RE3 1.1836 FAU .38181 RRT .9495 RRF -.9778 RTF -.9693 CRT .9738 CRS .9620 CST .9986

FC-17.3584 BSP 14587 SGB 4157.1 R23 -.t504 R13 -.9733 LSA 3372.9 MSA 220.1 SSA 31.9

8C3 2.1408 FSP 6652 $G1 4130.4 $GZ 470.6 THA 22.14 ELI 1865.6 EL2 169.1 ALF 25.73

LAUNCH DATE OCT 14 1964 PLIGHT TIME 278.00 ARRIVAL DATE JUL 19 1963

HELIOCENTRIC CC_IIC

RL 149.19 LAL .00 LOt. 20.68 VL

RP 281.78 LAP -.02 LOP 229.78 VP 20.984 GAP 1.26 AZP

RC 220.299 GL .28 GP I0:09 ZAL 137.56 ZAp $33.93 ETS

PLANETOCENTRIC CONIC

C3 16.$41VHL 4.042 DLA 8.72 RAL 159.90 RAO 8587.7 ¥EL

LNCH AZNTH LNCH TIME L-I TIRE INJ LAT |NJ LONG

90.00 19 22 27 2441.I7 -24.34 SG.S8

90.00 9 38 26 4537.33 10.70 191.03

100.00 20 48 3 2165.14 -Z5.41 35.73

100.00 10 5S 52 4288.60 11.88 172.23

110.00 ZZ 5 58 1921.31 -28o24 16o18

110.00 11 52 7 4105.19 14.28 158.81

DIFFERENTIAL C_RRECTIONs

TOE .9297 TRA-2.2068 TC3 1.7203 BAU .4592

ROE .9405 RRA -.7580 RCS 1o2078 FAU .34433

FOE-4.7489 FRAI2.8108 FC-18°2424 88P 14|83

BOE 1.0754 BRA 2.$270 8C3 2.1018 Flip 8950

DISTANCE 653.081 EARTH TO MARS

32.779 GAL -8.09 AZL 89.97 HCA 209.10 SMA 188.27 ECC .23203 INC .0280 vl 29.866

90.03 TAL 326.7I TAp 175.81RCA 144.58 Apo 231.95 vZ 23.728

188.79 ZA( 187.25 ETE 116.97 ZAC 98.54 ETC 255.90 CLP 134.81

11.736 PTH 2.07 VHP 3.808 DpA 8.52 RAp 188.98 ECC 1.2689

|NJ RT ABC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20.35 104.93 20 3 9 1841.2 -22.06 •8.44

IT.OT 63,63 10 52 4 3937.3 7.07 18•.23

20.22 106.30 21 24 8 1565.1 -22.93 27.81

16.55 82.29 12 5 1 $688.6 7.88 165.30

1R.18 110.12 22 37 59 1321.3 -25.23 8.29

15.05 58.81 13 0 32 3505.2 10.02 150.30

MID-COURSE (XI[CUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3699.3 Mdl 1830.9 SGS 2098.3 ST 1624.6 SR 029.8 SS 2847.5

RRT .9474 _ -.9788 RTF -.9840 CRT .9733 CRS .9595 C$T .9982

4042.3 R23 -.1423 R13 -.9728 LSA 3373.8 MSA 230.4 SSA 31.6

$61 4014,2 _2 480.9 THA 23.02 EL1 1816.3 EL2 170.3 ALF 26.69

268



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 14 1964

HELIOCENTRIC C(3NIC

RL 149.19 LAL .00

RP 2_1.36 rLA P -.05

RC 222.292 GL .78

PLANETOCENTRIC COHIC

C_ 16.147 VHL 4.018

LNCH AZMTH LNCH TIME

90.00 19 18 51

90.00 9 4O 57

100.00 20 44 24

100.00 10 57 46

110.00 22 2 57

110.00 11 SS 42

FLIGHT TIME 280.00
ARRIVAL DATE JUL 21 1965

DISTANCE 656.892 EARTH TO MARS

LOL 20.68 VL 32.763 GAL -6.05 AZL 69.90 HCA 210.11 SMA 188.06 ECC .23094 INC .0949 vl 29.866

LOP 230.79 VP 21.010 GAP .92 AZP 90.06 TAL 326.81 TAp 176.92 RCA 144.63 APO 231.49 V2 23.768

GP 9.98 ZAL 157.42 ZAP 132.63 ITS 169.34 ZAE 166.58 ETE 122.79 ZAC 98.36 ETC 255.93 CLp 133.45

DLA 9.26 RAL 160.06 RAD 6567.6 VEL 11.727 pTH 2.07 VHp 3.735 DpA 6.57 RAP 188.62 ECC 1.2657

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2455.72 -24.60 57.36 20.61 104.49 19 59 27 1855.7 -22.36 49._9

4517.36 10.10 189.88 16.96 63.40 10 56 15 3917.4 6.44 183.10

2178.75 -25.66 36.66 20.29 105.88 21 20 42 1578.6 -23.24 28.71

4269.55 11.08 171.14 16.45 62.06 12 8 56 5669.6 7.26 164.44

1932.91 -28.50 16.97 19.27 109.72 22 35 10 1332.9 -25.55 9.04

4088.15 13.67 155.86 14.93 58.36 13 3 50 3488.2 9.39 149.38

DIFFERENTIAL CORRECTIONS

TOE .6891 TRA-2,1107 TC3 1.6466 BAU .4440

ROE .5414 RRA -.7372 tiC3 1.2324 FAU .35717

FDE-4.8361FRAt3.0510 FC-19.1494 8SP 13758

8DE 1.0410 8RA 2.2357 BC3 2.0569 FSP 7255

LAUNCH DATE OCT 14 1964

HELIOCENTRIC C_IC

RL 149.19 LAL .00

RP 231.01 LAp -.08

RC 224.266 GL 1.28

PLANETOCENTRIC CONIC

C3 15.970 VHL 3.996

LNCH AZNTH LNCH TIME

90.00 19 14 46

90.00 9 45 19

100.00 20 40 55

100.00 11 1 50

110.00 22 0 6

110.00 11 59 9

DIFFERENTIAL CORRECTIONS

TOE .6480 TRA-2.Ol09 TC3 1.5591 BAU .4276

ROE .5429 RRA -.7375 RC3 1.2573 FAU .37017

FDE-4.DS06 FRA15.5012 FC-20.0675 BSP 13316

606 1.0069 BRA 2.1419 BC3 2.0029 FSP 7569

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3557.6 SGR 1646.6 SGS 2185.6 ST 1563.8 SR 836.0 SS 2881.4

RRT .9452 RRF -.9759 RTF -.9623 CRT .9730 CRS .9569 CST .9978

SG8 3920.[ R23 -.1485 R13 -.9722 LSA 3374.6 MSA 240.7 SSA 31.3

SGt 3869.2 SG2 491.6 THA 24.04 EL1 1765.0 EL2 170.8 ALF 27.77

FLIGHT TIME 282.00 ARRIVAL DATE JUL 2S 1965

DISTANCE 660.704 EARTH TO MARS

LOL 20.68 VL 32.751 GAL -6.01 AZL 89.84 HCA 211.12 Sl4A 187.86 ECC .22991 INC .1561 vl 29.866

LOP 231.81 VP 21.037 GAP .59 AZP 90.13 TAL 326.90 TAP 178.02 RCA 144.67 APO 231.05 V2 23.807

GP 9.89 ZAL 137.29 ZAP 131.28 ETS 169.87 ZAE 165.75 ETE 128.15 ZAC 98.19 ETC 255.95 CLP 132.05

DLA 9.76 RAL 160.[3 RAD 6567.6 VEL 11.720 pTH 2.06 VHp 3.662 DpA 8.65 RAP 188.24 ECC 1.2628

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2469.70 -24.86 56.31 20.68 104.07 19 55 55 1669.7 -22.65 50.32

4498.34 9.51 188.78 16.88 63.20 11 D [7 $896.3 5.84 182.93

2191.84 -25.90 $7.56 20.37 105.46 21 17 27 159[.8 -23.53 29.57

4251.41 10.50 [70.11 16.36 61.85 12 12 42 3651.4 6.65 163.43

1944.06 -28.76 17.74 19.37 109.33 22 32 30 1344.[ -25.85 9.77

4071.98 13.09 154.96 14.93 _8.[4 13 7 1 3472.0 8.78 148.51

MIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3404.3 SGR [663.4 SG3 2274.5 ST 1500.0 SR 842.9 S6 2916.0

RRT .9425 RRF -.9750 RTF -.9601 CRT .9729 CRS .9545 CST .9972

S_ 3769.0 R23 -.[488 R13 -.9714 LSA 3376.3 MSA 251.1 SSA 31.0

$G[ 3755.3 $62 503.8 THA 25.21 ELI 1712.1 EL2 170.8 ALF 28.98

LAUNCN DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 230.62 LAP -.11

RC 226.222 GL 1.76

PLANETOCENTRIC CONIC

C3 15.607 VHL 3.976

LNCH AZMTH LNCH TIME

90.00 19 11 11

90.00 9 49 30

100.00 20 37 36

100.00 11 5 46

110.00 21 57 23

110.00 12 2 29

LOL 20.68 VL 32.740 GAL

LOP 232.82 VP 21.065 GAP

GP 9.81 ZAL 157.16 ZAp 129.89 ET3 170.38 ZAE 164.78 ETE 133.01 ZAC 98.01

DLA 10.25 RAL 160.21 RAD 6567.6 VEL 11.713 PTH 2.06 VHp 3.594 DpA 8.75

L-I TIME IMJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2483.16 -25.05 59.24 20.77 103.65 19 52 34 1883.2

4480.23 8.96 187.75 16.82 65.02 11 4 11 3860.2

2204.43 -26.13 38.43 20.46 105.06 21 14 2D 1604.4

4234.19 9.94 169.13 16.29 61.66 12 16 20 3634.2

1954.77 -29.00 18.48 19.47 108.95 22 29 58 1354.8

4056.62 12.54 154.12 14.75 57.94 13 10 5 3456.6

FLIGHT TIME 284.00 ARRIVAL DATE JUL 25 1965

DISTANCE 664.525 EARTH TO MARS

-5.98 AZL 89.79 HCA 212.14 SMA 187.67 ECC .22694 INC .2140 vt 29.866

.26 AZP 90.18 TAL 326.98 TAp 179.12 RCA 144.70 Apo 230.63 v2 23.647

ETC 255.96 CLP 130.61

RAp 167.82 ECC 1.2601

INJ 2 LAT INJ 2 LONG

-22.92 51.21

5.27 181.01

-23.81 30.40

6.08 162.47

-26.14 10.47

6.21 147.69

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy oRBIT DETERMINATION

TOE .8060 TRA-1.9067 TC3 1.4600 BAU .4107 SGT 3239.5 SGR 1681.2 SG3 2364.8 ST 1432.6 SR

ROE .5448 RRA -.7367 RC3 1.2626 FAU .38338 RRT .9394 RRF -.9741RTF -.9573 CRT .9730 CRS

FDE-5.0ZS2 FRA15.DEO3 FC-20.9973 8SP 12835 SG8 3649.8 R23 -.1494 RE3 -.9704 LSA 3377.7 MSA

BOE .9?29 9RA 2.0448 8C3 1.9463 FSP 7890 SG1 3613.0 SG2 516.6 THA 26.58 ELI 1657.1 ELI

LAUNCH DATE OCT 14 1964 PLIGHT TIME 286.00 ARRIVAL

HELIOCENTRIC C_IC DISTANCE 668.356 EARTH

RL 149.19 LAL .00 LOt. 20.68 VL $2.730 GAL -5.94 AZL 69,73 NCA 2t3,16 SMA 187.49 ECC .22603 INC

RP 230.24 LAP -.15 LOP 233.84 VP 2[.095 GAP -.06 AZP 90.22 TAL 327.05 TAP 180.21 RCA 144.74 APO 230.24

RC 228.159 GL 2.21 GP S.73 ZAL [37.05 ZAP 128.45 ITS 170.87 ZAE 163.68 ETE [$7.38 ZkC 97.84 ETC 256.01

PLANETOCENTRIC CO_IC

C3 15.659 VHL 3.957 DLA 10.70 RAL [60.29 RAO 6567.6 VEL [1.707 pTH 2.06 VHP 3.528 DpA 8.87 RAP 187.36

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT A$C |NJ AZI4TH |NJ TIME PO CST TIM INJ Z LAT

90.00 19 7 46 2496.[2 -25.26 60.13 20.86 [03.25 19 49 22 1896.1 -23.18

90.00 9 53 $4 4463.00 8.42 [86.76 16.78 62.86 [1 7 57 3863.0 4.72

100.00 20 34 27 2216.55 -26.34 39.27 20.56 104.67 21 11 23 1616.6 -24.07

100.00 11 9 34 4217.80 9.4[ 168.20 16.25 61.50 12 19 51 3617.8 5.53

110.00 21 54 49 [965.08 -29.22 19.20 [9.59 t08.58 22 27 34 1365.1 -26.41

110.00 12 5 41 4042.06 12.0[ 153.32 14.70 57.75 13 13 S 3442.0 7.66

DIFFERENTIAL C_RRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .7646 TRA-I.7979 TC3 1.3495 BAU .3933 SGT 3093.[ $GR 1700.1 SG3 2456.3

ROE .5476 RRA -.7404 RC3 1.3084 FAU .39689 RflT .9359 RRF -.9733 flTF -.9536

FOE-5.1214 FRAI4.4221 FC-21.9432 BSP [2318 S_ 3503.2 R23 -.1509 R13 -.9692

BOE .9400 BRA 1.9444 Be3 [.8789 FSP 8209 SG1 3462.8 SG2 530.8 THA 28.[6

ACCURACY

850.1 SS 2950.2

.9520 CST .9966

261.6 SSA 30.6

169.7 ALF 30.35

DATE JUL 27 1965

TO MARS

.2681 vl 29.866

v2 23.887

CLP 129.12

ECC 1.2577

INJ 2 LONG

52.07

180.04

31.21

161.56

11.15

146.92

ORBIT DETERMINATION ACCURACY

ST 1362.8 SR 657.9 SS 2985.5

CRT .9733 CRS .9497 CST .9958

LSA 3381.1 MSA 271.9 SSA 30.3

EL1 1601.7 EL2 167.4 ALF 31.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 14 1964 FLIGHT TIME 288.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .DO

RP 229.88 LAp -.18

RC 230.076 GL 2.64

PLANETOCENTRIC COMIC

C3 15.524 VHL 3.940 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 4 31 2508.62 -25.45

90.00 9 57 29 _446.59 7.91

100.00 20 31 27 2228.23 -26.54

100.00 11 13 14 4202.22 8.90

110.00 21 52 23 1975.01 -29.44

110.00 12 8 48 4028.20 11.50

DIFFERENTIAL CORRECTIONS

TOE .7214 1RA-1.6844 TC3 1.2230 BAU .3755

ROE .5500 RRA -.7429 RC3 1.3336 FAU .41035

FDE-5.2_79 FRA14.8922 FC-22.884§ BSP 11776

BDE .9071 8RA 1.8409 Be3 1.8094 FSP 8539

DISTANCE 672.197 EARTH TO MARS

LOL 20.68 VL 32.720 GAL -5.91 AZL 89,68 HCA 214.18 SMA 187.32 ECC .22717 INC .3198 VI 29.866

LOP 234.87 vP 21.125 GAp -.36 AZP 90.26 TAL 327.11 TAp 181.29 RCA 144.77 APO 229.88 V2 23.927

GP 9.65 ZAL 136.94 ZAp 126.97 ETS 171.35 ZAE 162.46 ETE 141.29 ZAC 97.66 ETC 256.04 CLP 127.59

11.14 RAL 160.38 RAD 6567.6 VEL 11.701PTH 2.06 VHP 3.466 DpA 9.01 RAp 186.88 ECC 1.2555

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61,00 20.96 102.86 19 46 20 1908.6 -23.42 52.91

185.83 16.76 62_72 11 11 35 3846.6 4.19 179.12

40.08 20.67 104.28 21 8 36 1628.2 -24.31 31.99

167.32 16,22 61.35 12 23 16 3601.2 5.01 160.70

19.90 19.71 108.22 22 25 18 1375.0 -26.67 11.81

152.56 14.67 57.59 13 15 56 3428.2 7.1_ 146.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2874.3 SGR 1719.4 863 2548.4 ST 1289.3 SR 865.8 SS 3020.0

RRT .9309 RRF -.9726 RTF -.9489 CRT .9740 CRS .9473 CST .9948

868 3349.3 R23 -.1531 R13 -.9678 LSA 3384.0 MSA 282.3 SSA 30.0

SGI 3304.4 SG2 546.3 THA 30.02 ELI 1544.4 EL2 163.9 ALF 33.62

LAUNCH DATE OCT 14 1964 FLIGHT TIME 290.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 229.47 LAP -.21

RC 231.973 GL 3.06

PLANETOCENTRIC CONIC

C3 15.402 VHL 3.925 DLA

LNCH A2mTH iNCH TZMF L-i TiM_

90.00 19 1 26 2520.67

gO.DO 10 1 17 4431.00

100.00 20 28 37 2239.49

100.00 11 16 47 4187.41

110.00 21 50 3 1984.58

110.00 12 11 48 4015.09

DIFFERENTIAL CCRRECTIONS

TDE .6777 TRA-1.SG59 TC3 1.0852 BAU .3581

ROE .5829 RRA -.74§8 RC3 1.3589 FAU .42398

FDE-5.3146 FRAI§.S63§ FC-23.8314 BSP 11199

8DE .8747 ERA 1.7344 BC3 1.7390 FSP 8868

DISTANCE 676.048 EARTH TO MARS

LOL 20.68 VL 32.711 GAL -5.89 AZL 89.63 HCA 215.21 SMA 187.16 ECC .22638 INC .3692 V1 29.866

LOP 235.89 VP 21.t§7 GAP -.69 AZ1P 90.30 TAL 327.16 TAp 182.37 RCA 144.79 APO 229.53 V2 23.968

GP 9.58 ZAL 136.85 ZAp 125.45 ET6 171.82 ZAE 161.12 ETE 144.76 zAC 97.47 ETC 256.08 CLP 126.03

11.55 RAL 160.47 RAD 6567.6 VEL tl.696 PTH 2.06 VHP 3.406 DpA 9.18 RAp 186.36 ECC 1.2535

INJ LAT iNJ _ [H$ RT A_( _N-) A_H iNJ TImE _ C_T TIM iNJ 2 LAT INJ 2 LONG

-25.63 61.83 21.08 102.48 19 43 27 1920.7 -23.65 53.72

7.42 184.94 16.76 62.60 11 15 8 3831.0 3.69 178.24

-26.73 40.86 20.79 103.91 21 5 57 f639.5 -24.55 32.74

8.42 166.49 16,22 61.21 12 26 34 3587.4 4.51 159.88

-29.64 20.57 19.85 107.87 22 23 10 1384_6 -26.91 12.44

11.02 131.85 14,65 57.44 13 18 43 3415.1 6.65 145.49

MID-C_RSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_d;T 2573.8 SGR 1739.0 863 2640.8 ST 1212.3 SR 873.9 SS 3054.0

RRT .9248 RRF -.9718 RTF -.9426 CRT .9749 CR8 .9451CST .9938

SGB 3189.6 R23 -,1958 R13 -.9661 LSA 3387.3 MSA 292.7 SSA 29.7

SG1 3139.4 SG2 563.4 THA 32.19 EL1 1486.0 EL2 158.7 ALF 35.57

LAUNCH DATE OCT 14 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00 LOL 20.68 VL

RP 229.09 LAP -.25 LOP 236.93 VP 21.189 GAP -1.00 A ZF 90.34 TAL 327.21 TAp 183.45 RCA 144.82

RC 233.848 GL 3.46 GP 9.52 ZAL 136.76 ZAP 123.88 ETS 172.27 ZAE 159.69 ETE 147.84 ZAC 97.28

PLAHETOCENTRIC CONIC

C3 15.293 VHL 3.911DLA 11.95 RAL 160.56 RAD 6567.6 VEL 11.691PTH 2.06 VHp 3.350 DpA 9.36

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 18 58 31 2532.29 -25.80 62.64 21.21 102.10 19 40 44 1932.3

90.00 10 4 57 4416.19 6.96 184._0 16.78 62.48 11 18 33 3816.2

100.00 20 25 57 2250.34 -26.90 41.62 20.92 103.55 21 3 27 1650.3

100.00 11 20 13 4173.37 7.96 165.71 16.23 61.09 12 29 46 3573.4

110.00 21 47 56 1993.79 -29.83 21.22 20.00 107.53 22 21 10 1393.8

110.00 12 14 43 4002.68 10,57 151.18 14.66 57.30 13 21 26 3402.7

DIFFERENTIAL CORRECTIONS

TDE .6340 TRA-1.4420 TC3 .9333 BAU .5413

RDE .5564 RRA -.7488 RC3 1.3858 FAU .43765

FDE-5.4167 FRA15.8305 FC-24.7747 OSP 10595

8DE .8435 8RA 1.6248 BC3 1.6691FSP 9190

DISTANCE 679.907 EARTH TO MARS

32.702 GAL -5.87 AZL 89.58 HCA 216.24 SMA 187.01ECC .22563 INC .4154 vl 29.866

&pO 229.21V2 24.009

ETC 256.12 CLP 124.42

RAp 185.81 ECC 1.2517

INJ 2 LAT INJ 2 LONG

-23.87 54.50

3.22 177.42

-24.77 33.47

4.04 159.11

-27.14 13.06

6.18 144.83

ORBIT DETERMINATION ACCURACY

ST 1132.7 SR 882.5 SS 3088.7

CRT .9763 CR$ .9429 C$T .992D

LSA 3392.5 MSA 302.8 SSA 29.4

EL1 1427.8 EL2 151.6 ALF 37.76

HID-COURSE EXECUTION ACCURACY

8GT 2461.5 SCA_ 1758.8 863 2732.9

RRT .9167 RRF -.9711 RTF -.9339

9G6 3025.3 R23 -.1592 R13 -.9642

SGJ 2968.7 SG2 582.6 THA 34.76

LAUNCH DATE OCT 14 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 228.70 LAp -.28

RC 235.703 GL 3.85

PLANETOCENTRIC CONIC

C3 15.197 VHL 3.898

LNCH AZMTH LNCH TIME

90.00 18 55 46

90.00 10 8 31

100.00 20 23 25

100.00 11 23 33

110.00 21 45 55

11D.00 12 17 32

DIFFERENTIAL CCRRECTIONs

TOE .5893 TRA-1.3127

ROE ,5599 RRA -.7522

FOE-5.51§5 FRA16.2986

8OE .8129 6RA 1.5129

DISTANCE 683.776 EARTH TO MARS

LOL 20.68 VL 32.694 GAL -5.84 AZL 89.54 HCA 217.28 SMA 186.87 ECC .22494 INC .4604 vl 29.866

LOP 237.96 VP 21.223 GAP -1.$1 AZP 90.37 TAL $27.24 TAp 184.51 RCA 144.84 APO 228.91 V2 24.049

GP 9.46 ZAL 136.69 ZAP 122.26 ETS 172.72 ZAE 158.17 ETE 150.59 ZAC 97.09 ETC 256.16 CLP 122.76

DLA 12.32 RAL 160.66 RAD 6567.6 VEL 11.667 PTH 2.06 VHP 3.296 DPA 9.56 RAp 185.22 ECC 1.2501

L-I TIME INJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2543.49 -25.95 63.42 21.34 101.74 19 38 10 1943.5 -24.07 55.26

4402.14 6.$2 183.$0 16.81 62.38 11 21 53 3802.1 2.77 176.63

2260.79 -27.07 42.36 21.07 103.20 21 1 6 1660.8 -24.98 34.18

4160.07 7.52 164.96 16.27 60.98 12 32 53 3560.1 3.59 158.37

2002.67 -30.01 21.85 20.16 107.19 _2 19 18 1402.7 -27.36 13.65

3990.96 10.14 150.55 14.68 57.18 13 24 3 3391.0 5.74 144.21

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 .7696 8AU .3260 SGT 2238.4 SGR 1778.4 SG3 2824.4 ST 1049.6 SR 890.9 SS 3122.1

RC3'1.4079 FAU .45121 RflT .9059 RflF -.9705 RTF -.9221 CRT .9781 CRS .9408 CST .9899

FC-25.7050 BSP 9962 SGB 2838.8 R23 -.1623 R13 -.9621 LSA 3397.6 MSA 313.1 SSA 29.1

8C3 1.6045 FSP 9511 SGI 2794.5 $G2 603.2 THA 37.82 EL1 1369.3 ELI 142.0 ALF 40.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 228.51 LAp -.31

RC 237.537 GL 4.21

PLANETOCENTRIC CONIC

C3 15.112 YHL 3.867

LNCH AZMTH LNCH TIME

90.00 16 55 11

90.00 10 11 58

100.00 20 21 3

100.00 11 26 44

110.00 21 44 2

110.00 12 20 17

LOL Z0.66 VL 32.688 GAL

LOP 239.00 VP 21.Z57 GAP -1.61

GP 9.39 ZAL 138.62 ZAP 120.81

FLIGHT TIM( 296.00 ARRIVAL DATE AUG 6 1965

DISTANCE 687.655 EARTH TO MARS

-5.83 AZL 89.50 HCA 218.31 SMA 186.74 ECC .22431 INC .5031 Vl 29.866

kip 90.39 TAL 327.26 TAP 185.58 RCA 144.85 APO 228.$2 V2 24.090

(T8 173.15 ZAE 156.$7 ETE 153.05 ZAC 96.69 ETC ZS6.Z1 CLP 121.07

OLA 12.88 RAL 160.77 RAO 686_.8

b-I TIME INJ LAT INJ LONG

2354.29 -26.10 64.16

4388.83 6.10 182.SS

2270.87 -27.22 43.07

4147.48 T.10 184.28

2011.23 -$0,18 22.43

3979.89 9.73 )49.95

V(L 11.683 PTH 2.05 VHP 3.248 DPA 9.78 RAP 164.80 ECC 1.2487

|NJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT I_J 2 LONG

21.50 101.39 19 35 45 1954.3 -24.27 55.99

16.87 62.29 11 25 7 3788.8 2.$4 175.89

21,25 102,95 20 58 34 t670.9 -25.18 34.86

18.32 80.89 12 35 34 3547.5 3.17 157.68

20.$3 108.97 22 17 33 1411.2 -27.58 14.23

14,73 57.07 13 26 37 3379.9 5.32 143.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5460 TRA-1.1780 TCS .5981BAU .3137 SET 2005.0 $GR 1798.2 SG3 2913.0

ROE .5644 RRA -.7548 RC3 1.4330 FAU .46530 RflT .8912 RRF -.9698 RTF -.9065

FOE-5.6285 FRA16.7458 FC-26.8580 BSP 9278 S_ 2893.Z R23 -.1643 R13 -.9601

80E .7655 BRA 1.3974 BCS 1.5528 FSP 9605 !k_1 2619.9 S_ 924.1THA 41.51

LAUNCH DATE OCT 14 1964 FLIGHT TIME 299.00

ORB|T DETERMINATION ACCURACY

ST 965.3.SR 900.1 SS 3157.8

CRT .9808 CRS .9391 CST .9870

LSA 3407.1 MSA 323.2 SSA 28.8

EL1 1313.5 EL2 128.9 ALF 42.96

ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CCNIC DISTANCE 991.341 EARTH TO MARS

RL 149.19 LAL .00 LOt. 20.68 VL 32.879 GAL -5.91AZt. 89.48 HCA 219.36 SHA 188.61 ECC .22372 INC .5440 vl 29.866

RP 227.92 LAP -.$5 LOP 240.04 VF 21.295 GAP -1.90 AZ1P 90.42 TAL 327.27 TAp 186.63 RCA 144.86 APO 228.$6 V2 24.132

tiC 239.330 GL 4.57 GP 9.33 ZAL 136.57 ZAP 118.91 (78 173.58 ZA( 154.89 ETE 155.24 ZAC 96.68 ETC 256.26 CLP 11g.33

PLANETOCENTR|C CONIC

C3 15.059 VHL 3.878 OLA 13.01 RAt. 180.89 RAD 6567.8 VEL 11,680 PTH 2.03 VHp 3.198 OPA 10.01 RAp 183.94 ECC 1.2475

LNCH AZMTH LNCH TIM( L-I T|HE INJ LAT INJ LONG INJ RT ASC |NJ A_ATH INJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 18 50 45 2564.89 -28.24 64.91 21.68 101.05 19 36 30 1964.7 -24.45 56.70

90.00 10 15 19 4376.27 5.70 181.84 16.95 82.22 11 28 15 3776.3 1.93 175.18

100.00 20 16 51 2280.58 -27.37 43,75 21.40 102.32 20 56 31 1680.8 -25.37 35.52

100.00 11 29 34 4133.81 6.71 183,80 18,40 60.80 12 38 50 3335.6 2.77 157.03

110.00 21 42 19 2019.47 -$0.34 25,04 20.52 106.36 22 13 57 1419.5 -27.78 14.79

110.00 12 22 57 3989.48 9.34 149,39 14.80 56.97 13 29 T 3369.5 4.93 143.08

DIFFERENTIAL CGRRECT[(_48 N[O-COURK [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4981 TRA-1.0372 TC3 .4022 BAU .3038 _T IT84,3 I_ 11L19.2 _3 3002,8 ST 874.3 SR 908.0 SS 3188.1

ROE .5680 RRA -.7383 RC3 1.4539 FAU .47811 RRT .9871 _ -._91RTI r -,8793 CRT .9835 CRS .9369 CST .9834

FDE-5.T20S FRA17.2068 FC-27.3229 254P 8670 _ 2§32.1 IrE3 -.1_2 R13 -.9S80 LSA 3411.9 MSA 333.0 SSA 28.4

90E .7555 8RA 1.2849 8C3 1.5088 FSP 10131 $4;1 2446,5 _2 652,§ THA 45.98 ELI 1255.3 ELI 114.4 ALF 46.10

LAUNCH DATE OCT 14 1964 FLIGHT TIM( 300.00 ARRIVAL gATE AUG 10 1965

HELIOCENTRIC CC_4IC OISTANC[ 895.437 EARTH TO MAR S

RL 149.19 LAL ,00 LOL 20.88 VL 32.$72 GAL -5.60 AZL 89.42 HCA 220.40 SMA 186.50 ECC .22318 INC .5834 vl 29.866

RP 227.53 LAP -.38 LOP 241.08 VP 21.329 GAP -2.19 AZP 90.44 TAL 327.28 TAp 187.68 RCA 144.87 Apo 228.12 V2 24.173

RC 241.142 GL 4.91 GP 9.2T ZAL 136.53 ZAP 117.17 ET8 174.00 ZAE 153.14 ETE 157.22 ZAC g6.47 ETC 256.32 CLP 117.56

PLANETOCENTRIC CONIC

C3 14.978 VHL 3.870 DLA 13.33 RAL 161.01 RAO 8567.8 VEL 11.677 pTH 2.05 VHP 3.154 OPA 10.26 RAP 183.28 ECC 1.2465

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT

90.00 18 48 29 2574.70 -28.37

90.00 10 18 34 _384.42 5.32

100.00 20 16_47 2289.92 -27.50

100.00 tl 52 $7 4124.43 6.34

110.00 21 40 41 2027.41 -30.49

110.00 12 25 53 $959.71 8.98

DIFFERENTIAL CORRECTI0048

TOE .4519 TRA -.8907 TC3 .2014 8AU .2982

ROE .$724 RflA -.7612 RC3 t.4757 FAU .49139

FOE-5.6250 FRA17.8413 FC-28.4036 BSP 8036

BOE .7293 BRA 1.1716 BC3 1.4893 FSP 10424

LAU_iCH OATE OCT 14 1964

HELIOCENTRIC C(_AIC

RL 149.19 LAL .00

RP 227.14 LAP -.41

tiC 242.914 GL. 5.23

PLANETOCENllIIC CONIC

CS 14.927 _ 3.864

LNCH AZMTH INCH 1114(

90.0_ 19 48 28

90.00 10 21 45

100.00 20 14 54

100.00 11 55 54

110.00 21 59 13

110.00 12 26 4

INJ LONG INJ RT A3C INJ AZIATH INJ TIME

65.62 21.84 100.72 19 31 24

181.18 17.05 62.15 11 31 18

44.41 21.58 102.20 20 $4 57

162.98 18.49 80.73 12 41 41

23.61 20.72 108.25 22 14 29

148.87 14.88 56.88 13 31 32

MID-COURSE EX[CUT|OI ACCURACY

3ST 1519.3 SGR 1834.1 SG3 3068.9

RRT ,8305 RRF -.9685 RTF -.8389

SGB 2381.7 R23 -.1634 R13 -.9566

SG1 2282.5 $G2 679.9 THA 51.42

FLIGHT TIME 302.00

DISTANCE 699.341

LOL 20;68 VL 32.666 GAL -5.79 AZL 89.38 HCA 221.45 SMA 186.39 ECC .22270

LOP 242.13 VP 21.366 GAP -2.49 AZP 90.47 TAL 327.27 TAP 188.72 RCA 144.88

GP 9.21 ZAL 138.31 ZAP 115.39 ETS 174.41 zAE 151.33 ETE 1_9.00 ZAC 96.24

OLA 13.63 flAL 161.14 RAD 6567.6 VEL 11.675 PTH 2.05 VHP 3.113 OPA 10.53

L-I TIME INJ LAX INJ I.(_IG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM

2584.33 -26.49 66.30 22.03 100.40 t9 29 28 1984.3

4355.28 4.97 180.55 17.17 62.09 11 34 16 3753.3

2298.90 -27.63 45.05 21.78 101.89 20 53 12 1698.9

4113.94 5.99 162.39 16.6t 60.66 12 44 28 3513.9

2035.05 -30.64 24,16 20.93 105.96 22 13 8 1435.0

3950.57 8.64 148.38 14,98 36.80 _3 33 54 3350.6

DIFFERENTIAL CORRECT|ON8

TDE .4034 TRA -.7398 TC3 -.0170 BAU .2983

ROE .5786 RRA -.7838 tiC3 1.4945 FAU .30382

FDE-5.920R FRA18.0672 FC-29.2203 BSP 7457

ROE .7037 BflA 1.0633 BC3 1.4946 FSP 10715

MID-COURSE EXECUTION ACCURACY

SGT 127T.7 SG, R 1850.2 S¢,3 3171.0

RRT .7699 RRF -.9878 RTF -.7694

2248.5 R23 -.1545 R13 -.9563

SG1 2132.9 SG2 711.8 THA 58.15

PO CST TIM INJ 2 LAT INJ 2 LONG

1974.7 -24.62 57.58

5764.4 1.55 174.52

1689.9 -25.54 36.16

3524.4 2.39 156.41

1427.4 -27.97 15.33

335g.7 4.56 142.57

ORBIT DETERMINATION ACCURACY

ST 782.9 3R 916.6 SS 5220.4

CRT .9872. CRS .9351CST .9778

LSA 3421.4 MSA 342.9 SSA 28.0

EL1 1201.7 EL2 g5.1 ALF 49.55

ARRIVAL DATE AUG 12 1965

EARTH TO MARS

INC .6213 vl 2g.866

APO 227.90 V2 24.214

ETC 256.38 CLP 115.75

RAp 182.54 ECC 1.2457

INJ 2 LAT INJ 2 LONG

-24.78 58.04

1.19 173.g0

-25.71 5G.77

2.03 155.84

-28.15 15.85

4.21 142.09

OROIT OETERMINATION ACCURACY

ST 687.5 SR g24.5 SS 3249.8

CRT .g912 CRS .9333 CST .9697

LSA 342g.8 MSA 352,4 SSA 27.7

EL1 1149.7 EL2 73.0 ALF 53.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 14 1964 FLIGHT TIME 304.00 ARR|VAL DATE AUG 14 1965

HELIOCENTRIC CONIC

RL 149.18 LAL .00

RP Z2G.T5 LAP -.44

RC 244.66G GL 5.55

PLANETOCENTRIC CONIC

CS 14.888 VHL 3.858 DLA

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT

90.00 18 44 27 2593.58 -26.60

90.00 10 24 48 4342.85 4.63

100.00 20 13 9 2307.54 -27.75

100.00 11 38 46 4104.13 5.66

110.00 21 37 53 2042.39 -30.77

119.00 12 30 31 3942.04 8.32

OIFFERENTIAL CORRECTIONS

TOE .3540 TRA -.5831 TC3 -._468 BAU .3048

ROE .5808 RRA -.7880 RC3 1.5113 FAU .51570

FOE-8.0121 FRA18.4753 FC-29.9885 B_P 6952

ROE .6801 BRA .9627 BC3 1.5313 FSP 10994

DISTANCE 703.253 EARTH TO MARS

LOt. 20.68 VL 52.660 GAL -5.78 AZL 89.34 HCA 222.50 SMA 186.28 ECC .22226 INC .6574 Vl 29.866

L04_ 243.19 VP 21.404 GAP -2.76 AZP 90.48 TAL 327.25 TAp 189.75 RCA 144.88 APO 227.69 V2 24.256

GP 9.15 ZAL 136.50 ZAp 113.58 ETS 174.82 ZAE 149.47 ETE 160.61 ZAC 96.02 ETC 256.45 CLP 113.90

13,91RAL 161.28 RAD 6567.6 VEL 11,674 PTH 2.05 VHP 3.078 OpA 10.80 RAp 181.79 ECC 1.2450

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

66.93 22.24 100.09 19 27 41 1993.6 -24.93 58.68

179.96 17.30 62.03 11 37 9 3742.9 .86 173.62

45.66 22.00 101.58 20 51 37 1707.5 -25.87 67.67

161.85 16.74 60.60 12 47 10 3504.1 1.70 155.sg

24.69 2t.15 105.67 22 11 56 1442.4 -28.32 16.35

147.92 15.11 56.72 13 36 13 3342.0 3.88 141.64

MIO-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1052.8 SGR 18_1.G SG3 3249.0 ST 589.9 SR 931.9 SS 3277.Z

RRT .8502 RRF -.9670 RTF -.6441 CRT .9954 CRS .9314 CST .9565

SGB 2141.3 RE3 -.1342 R13 -.9579 LSA 3438.8 MSA 361.8 SSA 27.4

SG1 2008.5 _ 742.8 THA 66.43 EL1 1101.9 EL2 47.9 ALF 57.72

LAUNCH DATE OCT 14 1964 FLIGHT TIME 306.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CCNIC

RL 149.19 LAL .00

RP 226.38 LAp -.48

RC 248.398 GL 5.85

PLANi[TOCENTRIC CONIC

CS 14.859 VHL 3.853

LN_N AZNIN Lm_M YiI_T

90.00 18 42 41

90.00 10 27 44

100.00 20 11 34

100.00 11 41 32

110.00 21 36 42

110.00 12 32 54

DIFFERENTIAL CCRR[CTIONS

TOE .3055 TRA -.4211

ROE .5849 RRA -.7875

FOE-8.0995 F2A18.R922

ROE .6589 8RA .8735

DISTANCE T07.173 EARTH TO MARS

LOt. 20.68 VL 32.654 GAL -5.78 AZL 88.31 HCA 223.36 SNA 186.19 ECC .22187 INC .6927 vl 29.866

LOP 244.24 VP 21.443 GAP -3.04 AZ1P 80.50 TAL 327.22 TAP 190.78 RCA 144.88 APO 227.50 V2 24.297

6P 9.09 ZAL 136.50 ZAP 111.73 ETS 175.21 zAE 147.54 (T( 162.08 ZAC 95.78 ETC 256.52 CLP 112.02

DLA 14.18 RAL 161.43 RAO 6367.6 V(L 11.672 PTH 2.05 VHP 3.042 OPA 11.09 RAp 181.01 ECC 1.2445

L-i Tim_. i_ LAT |NJ LONG ,ms...... MI A''o_ INJ AZNTH .INt. T!ME _ r_T.... TlU lut 2 t k_ i_J 2 LONG

2802.46 -26.70 87.S8 22.47 99.79 19 26 4 2002.5 -25.08 59.29

4333.12 4.32 179.42 17.46 61.99 11 39 57 3733.1 .54 172.78

2315.82 -27.66 46.25 22.22 101.29 20 50 10 1715.8 -26.02 37.94

4094.99 5.38 181.34 18.89 60.55 lZ 49 47 3495.0 1.39 154.80

2049.45 -30.90 25.20 21.40 105.40 22 10 52 1449.4 -28.48 16.83

3934.13 8.02 147.50 13.25 58.86 13 38 28 3334.1 3.58 141.23

MID-COURSE EXECUTIC)I ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.4890 BAU .3182 SGT 873.1 _ 1877.1 SG3 3322.0 ST 491.0 SR 939.0 SS 3302.8

RC3 1.5255 FAU .52882 RRT .43_2 RNF -.9883 RTF -.4122 CRT .9960 CRS .9295 CST .9336

FC-30.6940 BSP 6555 _ 2070.2 823 -.0990 813 -.9612 LSA 3448.6 MSA 371.1SSA 27.0

BC3 1.6020 FGP 11258 $61 1922.2 362 768.9 THA 76.42 ELI 1059.2 ELI 27.7 ALF 62.42

LAUNCH DATE OCT 14 1964 FLIGHT TIME 308.00 ARRIVAL DATE AUG 18 1965

HELiOCENTRIC CONIC

RL 149.19 LAL .00

RP 225.9T LAp -.51

RE 248.110 GL 6.14

PLANETOCENTRIC CONIC

C3 14.842 VHL 3.852

LNCH AZMTH LMCH TIME

90.00 18 41 8

90.00 10 SO 36

100.00 20 10 9

100.00 11 44 14

110.00 21 35 40

110.00 I2 35 13

DIFFERENTIAL C_RRECTION3

TOE .2475 TRA -.2573 TC3 -.7548 BAU .3387

ROE .5887 RRA -.7708 RC3 1.5312 FAU .53491

FOE-S.1309 FRAt9.2778 FC-31.2020 8_P 6383

BOE .8361161_A .8126 BC3 1.7071 FSP 11616

DISTANCE 711.100 EARTH TO MARS

LOt. 20.68 VL 32.643 GAL -5.76 AZL 89.27 HCA 224.62 GMA 186.10 ECC .22155 INC .7266 VI 28.866

LOP 245.30 VP 21.482 GAP -3.31 AZP 90.52 TAL 327.16 TAp 191.80 RCA 144.87 Apo 227.33 v2 24.339

GP 9.02 ZAL 136.52 ZkP 109.85 ET3 175.61 ZAE 145.57 ETE 163.42 ZAC 95.53 ETC 256.60 CLp 110.11

OLA 14.43 RAL 161.59 RAO 6567.6 VEL ll.672 PTH 2.05 VHp 3.011DPk _1.38 RAp 180.20 ECC 1.2446

L-I TIME INJ LAT INJ LONG INJ RT ARC [NJ AZMTH ]NJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

2810.96 -26.80 68.18 22.71 99.50 18 24 37 2011.0 -25.21 59.87

4324.09 4.03 178.91 17.63 61.95 11 42 40 3724.1 .25 172.27

2323.75 -27.97 46.62 22.47 101.01 20 46 53 1723.8 -26.16 38.48

4086.53 5.07 160.87 17.06 60.50 12 52 21 3486.5 1._1 154.33

2056.21 -31.02 25.89 21.65 105.13 22 9 56 1456.2 -28.64 17.30

3926.84 7.75 147.11 15.41 36.60 13 40 40 3326.8 5.31 140.85

MID-COURSE ExECUTIC)I ACCURACY ORBIT DETERHINAT|ON ACCURACY

SGT 793.7 SGR 1885.3 3;3 3387.8 ST 387.2 SR g42.7 SS 3516.5

RRT .0687 flRF -.96§3 RTF -.0345 CRT .9938 CRS .9265 CST .0908

SGB 2043.8 823 -.0462 R13 -.9647 LSA 3448.5 MSA 380.0 SSA 27.1

SGI t886.3 SG2 791.4 THA 87.99 ELI 1018.3 ELI 39.9 ALF 67.76

LAUNCN DATE OCT 14 1964 FLIGHT TINE 310.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 225.58 LAP -.54

RC 249.803 GL 8.42

PLANETOCENTRIC CONIC

C3 14.834 VHL 3.852

LNCH AZMTH LNCH Title

90.00 18 39 40

90.00 10 33 23

100.00 20 8 53

100.00 11 46 31

110.00 21 34 45

110.00 12 37 29

DIFFERENTIAL CCRR(CTI(_4S

TOE .1977 111A -.0828 TC3-1.O09S BAU .3859

ROE .5920 flRA -.7692 RC3 1.5441 FAU .54382

FOE-6.2357 FflA19.5780 FC-31.8943 BRP 627&

ROE .8242 BRA .7737 BC3 1.8448 FSP 11777

DISTANCE 715.037 EARTH TO MARS

LOt. 20.68 VL 32.644 GAL -5.79 AZL 89.24 HCA 225.68 SHA 186.02 ECC .22124 INC .7594 vl 29.866

LOP 246.36 VP 21.522 GAP -3.58 AZP 90.53 TAL 327.13 TAp 192.81RCA 144.87 APO 227.17 V2 24.381

GP 8.95 ZAL 136.55 ZAP 107.94 ETS 175.99 ZAE 143.56 ETE 164.66 ZAC 95.28 ETC 256.68 CLP 108.17

OLA 14.66 RAL 181.76 RAID 6387.6 VEL 11.871PTH 2.05 VHP 2.983 OP_ 11.68 RAP 179.37 ECC 1.24A1

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

2819.10 -28.89 68.78 22.96 99.23 19 23 19 2019.1 -25.34 60.44

4315.73 3.77 178.44 17.83 81,91 11 45 19 3715.7 -.02 171.81

2331.39 -28.06 47.36 28.73 100.74 20 47 45 1731.4 -26.29 39.01

4078.70 4.61 180.44 17.23 60,48 12 54 49 3478.7 ,84 153.90

2062.71 -31.14 28.16 21.92 104.87 22 9 8 1462.7 -28.78 t7.75

3920.11 7.50 t48.78 15.51 58.55 13 42 49 3320.1 3.05 140.50

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 841.11_R 1894.6 SG3 3450.0 ST 297.5 SR 950.2 Ss 33A2.G

RRT -._33RIM r -.9Q43 RTF .3727 CRI .9614 CRS .9253 CST .7922

M _OTt.9 823 .0042 R13 -.9686 LSA 3465.9 MSA 388.9 SSA 26.6

$61 1918.0 SSJ_ 786._ THA 99.84 ELI 992.6 EL2 78.4 ALF 7).14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

L°AUNCH DATE OCT 14 1984

HELIOCENTRIC C(:X_l I C

RL 149.19 LAL .00

RP 225.q-9 LAP -.58

RC 251.477 GL 6.68

PLANE TOCENTR I C CONIC

C3 14.837 VHL 3.852

LNCH AZMTH LNCH TIME

90.00 18 38 24

gO.DO 10 35 4

100.00 20 7 47

100.00 11 49 23

110.00 21 33 89

110.00 12 39 40

FLIGHT TIME 312.00 ARRIVAL DATE AUG 2 Z 1965

DISTANCE 718.982 EARTH TO MARS

LOt. 20.68 VL 32.640 GAL -5.79 AZL 89.21 HCA 226.75 SMA 185.95 ECC .2209g INC .7909 Vl 29.866

LOP 247.43 VP 21.563 GAP -5.84 AZP 90.54 TAL 327.07 TAp 193.61 RCA 144.85 Apo 227.04 VZ 24.423

GP 8.07 ZAL 136.59 ZAp 106.01 ETS 176.37 ZAE 141.50 ETE 165.79 ZAC 95.02 ETC 256.77 CLP 106.20

DLA 14.88 RAL 161.94 RAD 6567.6 VEL 11.671PTH 2.05 VHP 2.960 DpA 11.99 RAP 178.52 ECC 1.2442

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2626.87 -26.97 69.31 23.23 98.96 19 22 11 2026.9 -25.46 60.97

4308.05 "3.52 178.01 18.04 61.88 11 47 52 3708.1 -.27 171.38

2338.82 -28.15 47.88 23.00 100.48 20 46 46 1738.6 -26.42 39.51

4071.53 4.57 160.05 17.46 60.43 12 57 14 3471.5 .60 153.51

2068.93 -3t.25 28.61 22.21 104.62 22 8 28 1468.9 -28.92 18.18

3913.99 7.27 146.43 15.79 56.51 13 44 54 3314.0 2.82 140.18

DIFFERENT |AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1451 TRA .0954 TC3-1.2777 BAU .3g88 8ST 1018.4 SGR 1900.7 SG3 3504.5

ROE .5968 RRA -.7673 RC3 1.5522 FAU .55511 RRT -.5987 RRF -.9635 RTF .8541

F06-6.3241 FRAI9.8583 FC-32.3899 BSP 6422 SG8 2186.3 RZ3 .0444 R13 -.9673

8DE .8142 BRA .7732 BCS 2.0105 FSP 11945 SG1 2014.2 SG2 769.7 THA 110.99

LAUNCH DATE OCT 14 1964 FLIGHT TIME 314.00

HELIOCENTRIC C_IC DISTANCE 722.934

RL 149.19 LAL .DO LOt. 20.68 VL 32.636 GAL -5.79 AZL 89.18 HCA 227.82 SMA 185.88 ECC .22078

RP 224.80 LAP -.61 LOP 248.50 VP 21.604 GAP -4.10 AZP 90.55 TAL 326.99 TAP 194.81 RCA 144.84

RC 253.132 GL 6.94 GP 8.80 ZAL 136.65 ZAP 104.05 ETS 176.74 ZAE 139.41 ETE 166.84 ZAC 94.75

PLANETOCENTRIC CONIC

C3 14.851 VHL 3.834 DLA _S.08 RAL 162.13 RAD 6567.6 VEL 11.872 PTH 2.05 VHP 2.939 DpA 12.30

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PC) CST TIM

90.00 18 57 19 2634.27 -27.05 69.84 23.52 98.71 19 21 13 2034.3

90.00 10 58 40 4301.06 3.30 177.62 18.27 61.86 11 50 21 3701.1

100.00 20 6 51 2345.54 -28.24 48.38 23.29 100.23 20 45 36 1745.5

IOO.00 11 51 50 4065.02 4.35 159.69 17.69 60.40 1_59 35 3465.0

110.00 21 53 21 2074.87 -31.35 27.04 22.51 104.39 22 7 58 1474.9

110.00 12 41 49 3908.46 7.06 146.14 18.01 56.47 13 46 57 3308.5

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0911 TRA .2780 TC3-1.5362 BAU .4369 $GT 1280.7 8GR 1903.4 SG3 3551.0

ROE .8008 RRA -.7649 RC3 1.5557 FAU .58274 RRT -.7472 RRF -.9628 RTF .8036

FOE-6.3919 FRA20.1173 FC-32.8046 BSP 6005 SGB 2294.1 R23 .0684 R13 -.9884

ODE .6076 BRA .8139 8C3 2.2005 FSP 12114 SG1 2189.2 SGZ 746.9 THA 120.72

ORBIT DETERMINATION ACCURACY

ST 222.3 SR 956.4 $8 3364.4

CRT .8229 CRS .9238 CST .5487

LSA 3482.1MSA 397.4 SSA 26.1

EL1 974.1ELZ 124.0 ALF 78.99

ARRIVAL DATE AUG 24 1965

EARTH TO MARS

INC .8217 Vl 29.866

APO 226.91 V2 24.465

ETC 256.86 CLP 104.22

RAp 177.64 ECC 1.2444

INJ Z LAT INJ 2 LONG

-25.57 61.49

-.49 170.99

-26.54 _9.99

.30 153.15

-29.05 l_.5g

2.60 139.89

ORBIT DETERMINATION ACCURACY

ST 190.0 SR 961.2 SS 3380.9

CRT .4066 CR3 .9220 CST .0262

LSA 3496.4 _SA 406.0 SSA 25.7

ELI 964.4 EL2 173.0 ALF 85.25

LAUNCH DATE OCT 14 1984

HELIOCENTRIC CONIC

RL 149.19 LAL .OO

RP 224.41 LAP -.64

RC 254.766 GL 7.19

PLANETOCENTR IC CONIC

C3 14.875 VHL 3.857

LNCH AZNTH LNCH TIME

90.00 18 36 24

90.OO 10 41 11

100.00 20 6 4

100.00 11 54 12

110.00 21 32 52

110.00 12 43 53

DIFFERENTIAL CCRRECTION$

TOE .0_55 TRA .4645

ROE .6048 RRA -.7612

F06-G.4556 FRA2D.3343

ODE .6058 BRA .8918

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CCNIC

RL 149.19 LAL .OO LOt. 20.88 VL

RP 224.02 LAP -.67 LOP 250.65 VP

RC 256.380 GL 7.42 GP

PLANETOCENTRIC CONIC

C3 14.910 VHL 3.861 OLA

FLIGHT TIME 516.00 ARRIVAL DATE AUG 26 1965

DISTANCE 726.894 EARTH TO MARS

LOL 20.68 VL 32.652 GAL -5.81 AZL 89.15 HCA 228.89 SMA 185.8! ECC .22062 INC .8512 vl 29.866

LOP 24g.58 VP 21.646 GAp -4.56 kip 90.56 TAL 326.91 TAp 195.80 RCA 144.82 APO 226.81 VZ 24.506

GP 8.71 ZAL 136.72 ZAp 102.07 ETS 177.11 ZkE 137.29 ETE 167.81 ZAC 94.48 ETC 256.95 CLF 102.21

DLA 15.27 RAL 162.33 RAD 6567.6 VEL 11.673 PTH 2.05 VHP 2.922 DpA 12.61 RAP 176.75 ECC 1.2448

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2641.31 -27.12 70.34 23.82 98.46 lg 20 25 2041.3 -25.67 61.98

4294.75 3.09 177.27 18.52 61.84 11 52 46 3694.7 -.70 170.64

2352.13 -28.32 48.85 23.60 100.00 20 45 16 1752.1 -26.65 40.45

4059.16 4.15 159.36 17.93 60.37 13 1 51 3459.2 .18 152.83

2080.54 -31.44 27.46 22.83 104.16 22 7 33 1480.5 -29.18 18.99

3903.51 6.88 145.87 16.25 56.43 13 48 57 3303.5 2.42 139.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.8415 BAU .4795 SGT 1891.3 $GR 1903.3 SG3 3589.3 ST 225.1 8R 965.5 SS 3395.1

RC3 1.5563 FAU .56934 RRT -.8243 RRF -.9613 RTF .8804 CRT -.1363 CRS .9203 CST -.5099

FC-33.1353 B$1P 7384 _ 2480.9 R23 .0778 Rt3 -.9707 LSA 3512.4 MSA 414.1 SSA 25.S

BC3 2.4111FSP 12242 SGI 2373.3 SG2 722.G THA 128.84 EL1 966.0 EL2 222.8 ALF 91.92

FLIGHT TIME 318.00 ARRIVAL DATE AUG 28 1965

DISTANCE 730.860 EARTH TO MARS

32.629 GAL -5.82 AZI. 89.12 HCA 229.97 SMA 185.76 ECC .22051 INC .8802 vt 29.866

21.889 GAP -4.81 AZP 90.57 TAL 326.81 TAp 196.78 RCA 144.80 APO 226.72 V2 24.548

8.63 ZAL 136.81 ZAP 100.08 ETS 177.47 ZAE 138.15 ETE 168.71 ZAC 94.20 ETC 257.05 CLF 100.19

15.44 RAL 162.54 RAO 8587.6 VEL 11.675 PTH 2.05 VHP 2.909 OPA 12.92 RAP 175.85 ECC 1.2454

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 18 35 39 2647.98 -27.19 70.82 24.14 98.23 19 19 47 2048.0

90.00 10 43 36 4289.12 2.91 178.95 18.79 81.82 11 55 5 3689.1

100.00 20 5 27 2358.38 -28.39 49.31 23.92 99.77 20 44 48 1758.4

100.00 11 56 29 4053.95 3.98 159.08 18.Z0 60.35 13 4 3 3453.9

110.00 21 92 32 2085.95 -31.53 27.88 23.16 103.94 22 7 18 1485.9

110.00 12 49 94 3899.14 6.71 14S.64 18.51 56.40 13 50 54 3299.1

DIFFERENTIAL C_RECT|ONS MID-COURSE EXECUTI(_t ACCURACY

TOE -.0211 TRA .8551 1C3-2.1325 BAU .5258 SGT 1931.3 $GR 1899.9 SG3 36t8.6

ROE .8084 RRA -.7565 RC3 1.5530 FAU .57447 RRT -.8990 RRF -.9600 RTF .9219

F06-6.3084 FRA20.5150 FC-33,3§82 8SP 8141 SG8 2709.Z RE3 .0782 R13 -.9738

80[ .6088 6RA 1.0007 BC3 2.8380 FSP 12360 SG1 2816.9 $G2 701.4 THA 135.$4

INJ 2 LAT INJ 2 LOnG

-25.77 62.44

-.88 170.32

-26.75 40.89

.OD 152.55

-29.30 19.36

2.25 139.40

ORBIT DETERMINATION ACCURACY

ST 308.1 SR 968.7 SS 3405.3

CRT -.4548 CR$ .9184 CST -.7680

LSA 3528,8 MSA 422.1 SSA 24.9

EL1 97g.7 EL2 271.4 ALF 98.92

270



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 14 1964 FLIGHT 7114( 320.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC COt41C

RL 149.19 LAL .DO

RP 223.63 LAP -.71

RC 257.974 GL 7.65

PLANETOC(MTRIC CONIC

C3 14.955 VHL 3.867

LHCH A_IRTH LNCH TIME

90.00 18 35 5

90.00 10 45 56

100.00 20 5 1

100.00 11 58 42

110.00 21 32 20

110.00 12 47 52

DIFFERENTIAL CORRECTIONS

TOE -.0787 7RA .8497

ROE .6118 RRA -.7505

FDE-G.§A88 FRA20.6524

BDE .6169 BRA 1.1337

DISTANCE 734.834

LOL 20.68 VL 31.826 GAL -5.84 AZL 99.09 HCA

LOP 251.74 VP 21.732 GAP -4.86 AZp 90.57 TAL

GP 8.54 ZAL 136.92 ZAP 98.07 ETS 177.82 ZAE

EARTH TO MARS

231.05 SMA 185.70 ECC .22044 INC .9083 Vl 29.866

326.70 TAp 197.75 RCA 144.77 APO 226.84 V| 24.590

132.98 ETE 169.55 ZAC 93.92 ETC 257.16 CLp 98.16

OLA 15.59 RAL 162.76 RAD 6567,6 V[L 11.676 PTH 2.05 VHp 2.699 DPA 13.23 RAp 174.94 ECC 1.2461

L-] TIME |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2654.28 -2T.25 71,27 24.47 98.01 19 19 20 2054.3 -23.86 62.88

4284,18 2.75 176.68 19.08 61.81 11 57 20 3684.2 -1.04 170.05

2364.30 -28.46 49.73 24.26 99.55 20 44 25 1764.3 -26.85 41.30

4049.38 3.82 158.82 19.48 60.33 13 6 11 3449.4 -.15 152.30

2091.09 -3t.62 28.23 23.51 103.73 22 7 11 1491.1 -2g.41 19.72

3895.36 6.57 145.44 16.78 56.38 13 52 48 3295.4 2.10 13g.20

HID-COURSE EXECUTION ACCURACy O_81T DETERMINATION ACCURACY

TC3-2.4266 BAU .§753 8GT 2290.1 9GR 1893.3 363 3638.7 ST 412.9 SR 971.1 SS 3412.0

RC3 1.5463 FAU .57828 RRT -.8900 RRF -.9585 RTF .9461 CRT -.6072 CRS .9165 CST -.8732

FC-33.4764 8SP 9037 SG8 2971.4 R23 .0733 R13 -.9772 LSA 3545.3 MSA 429.9 SSA 24.5

BC3 2.8774 FSP 12442 SGt 2891.7 3G2 683.6 THA 141.07 ELI 1006.6 EL2 316.5 ALF 106.11

LAU_iCH DATE OCT 14 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP I 1965

HEL|OCENTR|C CON|C OISTANCE 738w816 EARTH TO MARS

RL 149.19 LAb .00 LOt. 20.68 VL 32.623 GAL -5.86 AZL 89.08 HCA 232.14 SHA 185.66 ECC .22041 INC .9358 vl 29.866

RP 223.24 LAp -.74 LOP 232.82 VP 21.775 GAP -5.11 AZP 90.57 TAL 326.58 TAp 198.72 RCA 144.74 APO 226.58 V2 24.632

RC 239.547 GL 7.86 GP 8.44 ZAL 137.03 ZAP 96.06 ETS 178.17 ZAE 130.80 ETE 170.34 ZAC 93.63 ETC 237.27 CLP 96.13

PLANETOCENTR]C CONIC

C3 13.011 VHL 3.874 DLA 15.73 RAL 162.99 RAO 6567.6 VEL 11.679 PTH 2.05 VHP 2.893 DpA 13.54 RAp 174.02 ECC 1.2470

,¢_ ,_,t,T_ |NJ |HJ ""L ............ L._U_.H T!H£ .'-I. T!ME LAT LONG ]HJ RT ASC I_J AZ'dTH I_J "'"[,,. r-_ _o_..........,,M :._ 2 _.,....... ,..._ LONG

90.00 18 34 42 2660.23 -27.31 7t.70 24.82 97.81 19 1g 2 2060.2 -25.94 63.30

90.00 10 48 11 4279.89 2.62 176.44 19.38 61.79 11 39 31 3679.9 -1.18 169.81

100.00 20 4 44 2369.89 -28.52 _0.14 24.62 99.33 20 44 14 1769.9 -26.93 41.69

100.00 12 O 30 4045.45 3.69 158.61 18.78 60.32 13 6 15 3445.5 -.29 152.08

110.00 21 32 17 2095.96 -31.69 28.59 23.88 103.53 22 T 13 1496.0 -29.51 20.06

110.00 12 49 46 3892.14 6.45 145.27 17.08 56.36 13 54 39 3292.1 1.98 139.03

DIFVEflENT|AL CORRECTZON8 H|D-COURSE EX[CUT|ON ACCURACY ORD|T OETERH|NATION ACCURACY

TDE -.1372 TRA 1.0474 TC3-2.7231 BAU .6274 SGT 2661.4 SCdt 1883.5 963 3649.1 8T 527.5 SR 972.8 $S 3413.8

ROE .8152 RRA -.7431 RC3 1,9359 FAU .58067 RRT -,9043 RRF -.9569 RTF .9610 CRT -.6865 CRS .9143 CDT -.9212

FOE-8.3808 FRA20.7427 FC-33.4899 BSP 10031 SGB 3260.5 R23 .0672 R13 -.9805 LSA 3563.8 HSA 437.4 SSA 24.1

BDE .6303 BRA 1,2842 BC3 3.1284 FSP 12488 SG1 3190.7 362 670.8 THA 145.65 EL1 1047.7 ELI )36.1 ALF 113.26

LAUNCH DATE OCT 14 1964 FLIGH_T T|ME 324.00 ARRIVAL DATE SEP 3 1965

HELIOCENTR|C CON|C

RL 149.19 LAL .00

RP 222.83 LAp -.77

RC 261.100 GL 8.07

PLAMETOCEMTRIC CONIC

C_ 13.077 VHL 3.883

LNCH AZHTH LNCH T|ME L-i TiME

90.00 18 34 29 2665.80

90.00 10 50 20 4276.29

100.00 20 4 37 2375.15

100.00 12 2 53 4042.17

110.00 21 32 22 2100.38

110.00 12 31 37 3889.59

DIFFERENTIAL CORRECT|ONS

TOE -.1969 TRA 1.2461

ROE .6182 RRA -.7346

F0(-6.G034 FRA20.7923

80( .8488 8RA 1.4483

D|6TANCE 742.804 EARTH TO MARS

LOL 20.88 VL 32.821 GAL -$.89 A2L 89.04 HCA 233.23 SMA 185.62 ECC .22043 iNC .9623 Vl 29.866

LOP 253.91 VP 21.819 GAP -5.35 AZP g0.58 TAL 326.44 TAp 199.67 RCA 144.70 APO 226.53 V2 24.674

GP 6.34 ZAL 137.17 ZAP 94.05 ET6 178.50 ZAE 128.62 ETE 171.07 ZAC 93.34 ETC 257.38 CLP 94.09

OLA 15.86 RAL 163.24_RA0 6567.6 VEL 11.682 PTH 2.05 VHP 2.891DpA 13.83 RAp 173.10 ECC 1.2461

INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TiME PO C&T TiM INJ 2 LAT Iwd 2 LONG

-27.36 72.10 25.19 97.61 19 18 55 2065.8 -26.02 63.69

2.50 176.24 19.70 61.78 12 I 36 3676.3 -1.29 169.61

-28.58 50.52 24.99 99.16 20 44 12 1775.2 -27.02 A2.06

3.58 158.43 19.11 60.30 13 10 16 3442.2 -.40 151.90

-31.77 28.93 24.28 103.34 22 7 22 1500.6 -29.61 20.39

6.35 145.13 17.39 56.34 13 56 27 3289.5 1.86 138.90

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATiON ACCURACY

8GT 3041.7 3GR 1870.8 SG3 3650.3 ST 647.5 5R 973.6 SS 3416.3

RRT -.9131RRF -.9552 RTF .9706 CRT -.7324 CRS .9125 CST -.9463

sGB 3570.9 R23 .0608 R13 -.9834 LSA 3583.3 MSA 444.7 8SA 23.7

861 3509.2 302 661.3 THA 149.46 ELI 1102.5 EL2 389.3 ALF 120.11

TC3-3.0204 BAU .6818

RC3 1.3223 FAU .58166

FC-33.3989 BSP 11109

BC3 3.3823 FSP 12511

LAUNCH OATE OCT 14 1964 FLIGHT TIM( 326.00 ARRIVAL DATE $EP 5 1963

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 222.47 LAp -.80

RC 262.833 GL 8.27

PLANETOCENTRZC COHIC

C3 15.154 VHL 3.893

LNCH AZI4TH LNCH TIN[

90.00 18 34 27

90.00 10 52 24

100.00 20 4 40

100.00 12 4 32

110.00 21 32 36

110.00 12 53 25

DIFFERENTIAL CORRECTZON8

70E -.2574 TRA 1.4515

ROE .8211 RRA -.7248

F0(-6.6160 FRA20.7940

8DE .6723 8RA 1.6224

DISTANCE 746.799

LOL 20.68 VL 32.619 GAL -5.90 AZL 99.01 HCA

LOP 255.00 VP 21.863 GAP -5.39 AZP 90.58 TAL

GP 8.23 ZAL 137.32 ZkP 92.04 ET$ 178.83 ZAE

EARTH TO MARS

234.32 SMA 185.58 ECC .22049 INC .9862 vl 29.866

326.29 TAp 200.62 RCA 144.66 AI:_C) 226.30 V2 24.716

126.42 ETE 171.76 ZAC 93.05 ETC 257.49 CLP 92.06

DLA 15.97 RAL 163.49 RAD 6587.6 VEL 11.685 PTH 2.06 VHP 2.892 OpA 14.12 RAp 172.18 ECC 1.2494

L-| T|ME |NJ LAT |NJ LONG |HJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2671.02 -27.40 12.47 25.58 97.43 19 18 58 2071.0 -26.09 GA.0S

4273.36 2.41 178.07 20.03 81.78 12 3 37 3673.4 -1.39 169.45

2380.08 -28.8_ 50.87 25.38 98.98 20 44 20 1780.1 -27.09 42.41

4039.53 3.49 158.28 19.44 60.29 13 12 12 3439.3 -.49 151.76

2104.94 -31.84 2_.25 24.86 103.16 22 7 41 1504.9 -29.70 20.70

3887.44 6.27 143.02 17.72 56.33 13 58 13 3287.4 1.80 138.79

M|O-COURSE EXECUTION ACCURACY ORBIT DETERMZNAT|OIM ACCURACY

TC3-3.3154 BAU .7377 SGT 3427.0 SGR 1834.8 SG3 3641.5 ST 770.7 8R 973.5 85 3413.2

RC3 1.5051FAU .38118 RRT -.9183 RRF -.9532 RTF .9772 CRT -.7610 CRS .9104 CST -.9606

FC-33.2011BSP 12248 S_ 3896.8 R23 .0548 R|3 -.9858 LSA 3603.7 MSA 431.8 SSA 23.2

BC3 3.6411FSP 12496 $61 3841.3 SG2 655.2 THA 132.71 EL1 1169.8 EL2 416.1ALF 126.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 14 1964

HELIOCENTRIC CGNIC

RL 149.19 LAL .00

RP 222.08 LAP -.63

RC 264.145 GL 8.45

PLANETOCENTRIC CONIC

CS 15.243 VHL 3.904

LNCH AZNTN LNCH TIME

90.00 16 34 35

90.00 10 54 _3

100.00 20 4 52

100.00 12 6 46

110.00 21 32 58

110.00 12 55 9

FLIGHT TIME 328.00

DISTANCE TSO,800

LOt. 20.68 VL 32.617 GAL -5.93 AZL 88.99 HCA 235.42

LOP 256.10 VP 21.907 GAP -5.82 AZP 90.58 TAL 326.13

GP 8.12 ZAL 137.48 ZAP 90.03 ET$ 179.15 ZAE 124.23

OLA 16.07 RAL 163.78 RAD 6567.6 VEL 11.869 PTH 2.06

L-I TIME INJ LAT INJ LONG |NJ 97 ASC ]NJ AZMTH

2675.88 -27.45 72.82 25.99 97.26

4271.10 2.33 175.95 20.41 61.77

2384.69 -28.68 51.21 25.79 98.81

4037.52 3.42 158.17 19.80 60.29

2109.05 -31.90 29.56 25.07 102.99

3865.93 6.21 144.95 16.07 56.32

ARRIVAL DATE SEP 7 1965

EARZH TO MARS

SMA 185.55 ECC .22059 INC 1.0136 VI 29.866

TAP 201.55 RCA 144.62 APO 226.46 V2 24.758

ETE 172.40 ZAC 92.76 ETC 257.61 CLP 90.03

VHP 2.896 DPA 14.40 RAp 171.27 ECC 1.2508

INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

19 19 11 2075.9 -2f_16 64.39

12 5 34 3671.1 -1.46 169.32

20 44 37 1784.7 -27.17 42.73

13 14 4 3437.5 -.§6 151.65

22 8 7 1509.0 -29.78 20.99

13 59 55 3285.9 1.74 136.71

DIFFERENTIAL CCMRECTIONS

TOE -.3167 TRA 1.6573 TC3-3.6085 BAU .7952

ROE .6238 RRA -.7138 RC3 1.4948 FAU .57926

F0(-6.6202 FRA20.7529 FC-32.9001 BSP 13431

BOE .7005 BRA 1.8045 8C3 3.9021FSP 12450

LAUNCH DATE OCT 14 1964

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3816.3 $GR 1836.0 863 3623.5 ST 895.8 SR 972.8 33 3407.3

RRT -.9112 RflF -.9311 RTF .9819 CRT -.7797 CRS .9083 CST -.9698

SGB 4235.0 RZ3 .0499 R13 -.9879 LSA 3626.0 MSA 458.8 SSA 22.8

SG1 4184.5 862 631.7 THA 155.46 EL1 1248,0 EL2 437.2 ALF 131.98

FLIGHT TIME 330.00 ARRIVAL DATE SER 9 1965

HELIOCENTRIC _IC

RL 149.19 LAL .00 LOt- 20.68 VL 32.615 GAL

RP 221.70 LAp -.87 LOP 257.20 VP 21.952 GAP

RC 263.639 GL 8.63 GP 8.01ZAL 137.66 ZAP

PLANETC_ENTRIC CONIC

CS 13.342 VHL 3.917 DLA 16.15 RAL 164.03 RAD 6587.6 VEL 11.693 PTH 2.06

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 18 34 34 2680.39 -27.48 73.15 26.41 97.10

90.00 tO 56 16 4269.52 2.28 173.88 20.79 $1.77

100.00 20 5 15 2388.96 -28.72 51.32 28.21 98.65

100.00 12 6 35 4038.16 3.38 158.10 20.18 60.28

110.00 21 33 29 2112.90 -31.98 29.64 25.30 102.83

110.00 12 56 50 3885.00 6.18 144.90 16.44 36.31

DIFFERENTIAL CCR_ECTIONS MID-COURSE EXECUT|ON ACCURACY

TOE -.3812 TRA 1.8648 TC3-3.6973 OAU .8§37 SGT 4208.8 _ 1814.8 $63 3596.3

RD( .6265 RRA -.7016 RC3 1.4618 FAU .57607 RRT -.9224 RRF -.9487 RTF .9852

FOE-6.6170 FRAZO.6647 FC-32.5072 6SP 14642 Sr,_ 4381.5 R23 .0457 fl13 -.9896

BOE .7333 BRA 1.9924 8C3 4.1624 FSP 12366 SG1 4535.1 862 650.0 THA 157.82

DISTANCE 754.808 EARTH TO MARS

-5.96 AZL 88.96 HCA 236.32 SMA 183.32 ECC .22074 INC 1.0384 vl 29.666

-6.05 AZP 90.57 TAL 325.96 TAP 202.48 RCA 144.57 APO 226.47 V2 24.799

88.03 (T$ 179.46 ZAE 122.04 ETE 173.01 ZAC 92.46 ETC 257.72 CLP 88.02

VHP 2.905 DpA 14.67 RAP 170.37 ECC 1.2525

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_9 19 34 2080.4 -26.21 64.71

12 T 25 3669.5 -1.51 169.23

20 43 4 1789.0 -27.23 43.03

13 15 52 3436.2 -.60 IS1.57

22 8 42 1512.9 -29.86 21.26

14 1 35 3285.0 1.71 138.66

ORBIT DETERMINATION ACCURACY

ST 1022.3 8R 971.5 SS 3398.6

CRT -.7926 CRS .9062 CST -.9758

L3A 3650.0 MSA 465.3 3SA 22.S

EL1 1335.4 ELI 453.4 ALF 136.84

LAUNCH OATE OCT 14 1964 FLIGHT TIME 332.00 ARRIVAL DATE $EP 11 1965

HELIOCENTRIC CC44IC DISTANCE 758.823 EARTH TO MARS

RL 149.19 LAL .00 LOL 20.68 VL 32.614 GAL -6.00 AZL 88.94 HCA 237.63 SMA 185.50 ECC .22092 IHC 1.0627 vl 29.866

RP 221.32 LAP -.90 LOP 258.31VP 21.997 GAP -6.26 AZP 90.57 TAL 325.78 TAp 203.40 RCA 144.52 APO 226.46 V2 24.841

RC 267.114 GL 8.80 GP 7.89 ZAL 137.86 ZAP 86.05 ET$ 179.75 ZAE 119.86 ETE 173.58 ZAC 92.17 ETC 257.84 CLP 66.02

PLANETOCENTRIC CONIC

C3 15.453 VHL 3.931DLA 16.22 RAL 164.32 RAD 6567.6 VEL 11.698 PTH 2.06 VHp 2.916 DpA 14.93 RAp 169.48 ECC 1.2543

LNCH AZNTH LNCH TIM( L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 35 _3 2684.53 -27.52 73.45 26.84 96.96 19 20 7 2084.5 -26.27 65.00

90.00 10 58 4 4268.61 2.25 175.81 21.16 61.77 12 9 13 3668.6 -_.54 169.18

100.00 20 5 48 2392.95 -26.77 51.61 26.65 98.50 20 45 41 1793.0 -27.29 43.31

100.00 12 10 20 4035.42 3.35 158.06 20.57 60.28 13 17 35 3435.4 -.63 151.53

110.00 21 34 9 2116.51 -32_01 30.11 25.95 102.69 22 9 26 1516.5 -29.94 21.51

110.00 12 56 28 3684.63 6.16 144.88 19.83 56.31 14 3 13 3284.6 1.69 138.64

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4444 TRA 2.0737 TC3-4.1796 8AU .9130 3GT 4596.3 8GR 1790.5 363 3559.9 97 1149.4 SR 969.3 SS 3386.2

ROE .6289 RRA -.6884 RC3 1.4355 FAU .57130 RRT -.9225 RRF -.9461RTF .9877 CRT -.8016 DR3 .9041CST -.9600

FOE-6.6019 FRA20.§364 FC-S2.OOT1 BSP 15876 368 4932.7 fl23 .0424 RI3 -.9909 LSA 3674.8 MSA 471.7 SSA 21.8

80E .7700 DRA 2.1850 BC3 4.4192 FSP 12262 361 4869.7 862 649.8 THA 159.86 ELI 1429.5 EL2 465.9 ALF 141.03

LAUNCH DATE OCT 14 1964 FLIGHT TINE 334.00 ARRIVAL DATE SEP 13 1965

HELIOCENTRIC C_IC D|9TANCE 782.841 EARTH TO MARS

RL 149.19 LAL .OO LOL 20.68 VL 32.613 GAL -6.04 AZt. 88.91HCA 238.73 SMA 183.46 ECC .22116 INC 1.0864 vl 29.866

RP 220.84 LAP -.93 LOP 259.41 VP 22.042 GAP -6.51 AZP 90.58 TAL 325.58 TAp 204.31 RCA 144.46 APO 226.50 v2 24.863

RC 269.570 r,,L 6.96 6P 7.77 ZAL 138.07 ZAP 84.09 ET8 180.04 zAE 1t7.69 ETE 174.11ZAC 91.88 ETC 257.95 CLP 84.04

pLANETOCENTR|C CONIC

C3 15.375 VHL 3.947 DLA 16.28 RAt. 164.82 RAO 6567.6 VEL 11.703 PTH 2.06 VHP 2.931DPA 15.17 RAP 168.62 ECC 1.2563

LNCH AZMTH LNCH TIM( L-I TIME INJ _AT INJ i.CNG INJ RT ASC INJ AZ14TH INJ TIME 1=0 CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 36 3 2888.32 -27.53 73.72 27.30 96.82 19 20 52 2088.3 -26.32 65.27

90.00 10 59 47 4288.39 2.25 175.80 11.80 81.78 12 10 35 3868.4 -1.55 169.17

100.00 20 6 31 2398.60 -28.80 52.07 27.11 98.37 20 46 28 1796.6 -27.34 43.57

100.00 12 12 0 4035.35 3.35 158.05 20.99 60.28 13 19 15 3435.3 -.63 151.53

110.00 21 34 58 2119.87 -32.08 30.36 26.41 102.34 22 10 17 1519.9 -30.00 21.75

110.00 13 0 3 3884.83 8.17 144.89 19.24 56.31 14 4 48 3284.8 1.70 138.65

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.5049 TRA 2.2996 TC3-4.4481BAU .9706 SGT 4984.4 Srdl 1790.8 9G3 3512.0 ST 1275.7 SR 963.1 83 3357.7

ROE .6283 RRA -.6769 RC3 1.3994 FAU .58198 RflT -.92t9 RRIr -.9430 RTF .9894 CflT -.8067 CRS .8999 C$T -.9835

FOE-6.5073 FRA20.4333 FC-31_2359 |_P 17238 SG8 5286.2 R23 .0392 R13 -.9919 LSA 3667.8 MSA 478.2 S�A 21.6

BOE .6080 BRA 2.3878 BC3 4.8811FSP 12265 SG1 5246.3 SG2 648.5 THA 181.67 EL1 1526.06L2 475.8 ALF 144.72
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JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAUNCH DATE OCT 14 1964 FLIGHT TIM( 336.00 ARRIVAL DATE SEP 15 1985

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 220.5G LAP -.gG

RC 270.009 ;L 9.12

PLANETOCENTRIC CONIC

C3 15.709 VHI. 3.968

LNCH AZMTM LNCM TIME

80.00 18 38 53

80.00 11 I 24

100.00 20 7 23

100.O0 12 13 36

110.00 21 35 54

110.00 IS I 34

OIFFERENTIAL _CCRRECTIONS

TDE -.5713 "IRA 2.4884 TC3-4.7161 8AU 1.0316

ROE .6819 RRA -.8805 RE3 1._723 FAU .55645

FOE-6.5118 FRA20.1929 FC-30.8657 08P 16428

60( .6519 BRA 2.5842 BE3 4.9117 FSP 12025

DISTANCE 768,669 EARTH TO MARS

LOL 20.68 VL 32.612 GAL -6.08 AZL 88.89 HCA 239.85 SMA 185.47 ECC .22143 INC 1.1096 Vl 29.668

LOP 260.53 VP 22.088 GAP -6.73 AZP 90.56 TAL 325.37 TAp 205.21 RCA 144.40 APO 228.54 V2 24.924

GP 7.$4 ZAL 138.30 ZAP 82.15 (78 180.32 ZAE 115.54 ETE 174.61 ZAC 91.60 ETC 258.07 CLP 82.08

OLA 16.32 RAL 164.93 RAO $567.6 VEL 11.709 PTH 2.06 VHP 2.950 DpA 15.39 RAP 187.77 ECC 1.2585

L-I T_ME |NJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2891.78 °27.58 73.97 27.78 96.70 19 21 45 2091.8 -26.36 65.51

4268.80 2.26 175.82 22.03 61.77 12 12 33 3688.8 -1.53 169.19

2398.95 -28.83 52.32 27.58 96.24 20 47 23 1799.9 -27.39 43.81

4035.86 S.37 158.08 21.42 60.28 13 20 52 3435.9 -.61 151.55

2123.01 -32.11 30.59 26.90 102.41 22 11 17 1523.0 -30.07 21.97

3685.57 6.20 144.93 19.66 56.32 14 6 20 3285.6 1.73 158.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3368.4 SGR 1734.2 SG3 3461.0 ST 1403.3 SR 981.8 SS 3346.4

RRT -.9200 RRF -.9400 RTF .9910 CRT -.8115 CRS .8987 CST -.9855

SG8 5641.8 fl23 .0375 R13 -.9929 LSA 3722.6 MSA 483.9 SSA 21.0

SG1 5603.0 SG2 651.Z THA 163.22 ELI 1831.0 (LZ 483.4 ALP 147.75

LAUNCH OAT( OCT 14 1964 FLI;HT TIM( 338.00 ARRIVAL DATE 8EP 17 1965

MELIOCENTRIC CCNIC 01STANCE 770.903 EARTH TO MARS

RL 149.19 LAL .00 _OL 20.68 VL 32,611GAL -6.12 AZL 88.87 HCA 240.96 SNA 185.46 ECC .22175 INC 1.1325 vl 29.866

tip 220.18 LAP -.99 LOP 261.64 VP 22.133 GAP -6.05 AZP 90.55 TAL 323.14 TAp 206.11 RCA 144.33 APO 226.59 VZ 24.965

RC 271.430 r,4. 9.28 6P 7.51 ZAL 138.54 ZAp 80.83 ETS 180.38 ZAI[ 113.41 ETE 175.08 ZAC 91.31 ETC 256.18 CLP 80.15

PLANETOCENTRI( CONIC

C3 15.855 VHL 5.982 DLA 16.34 RAL 185.24 RAO 6567.6 VI[L t1,715 PTH 2.06 VHP 2.972 DpA 15.60 RAP 166.95 ECC 1.2609

LNCH A714TH Lk_N 11144[ L-| T|N( INJ LAT INJ LONG INJ RT kSC !NJ AZMTH !NJ TIME _ CST TIM !MJ 2 LAT |MJ 2 LONG

90.00 18 37 54 2894.90 -27.60 74.19 29.27 98.39 19 22 49 2094.9 -28.40 65.78

90.00 11 2 57 4289.88 2.29 175.88 22.49 61.77 12 14 6 3669.9 -1.50 169.25

100.00 20 8 23 2408.00 -28.96 $2.§4 26.08 98.13 20 48 20 1803.0 -27.44 44.02

100.00 12 15 T 4037.02 3.41 150.14 21.86 60.20 15 22 24 3457.0 -.57 151.62

110.00 21 36 38 2125.91 -32.t5 30.01 27.39 102.20 22 12 24 1323.9 -30.12 22.18

110.00 13 S 2 3888.87 9.23 144.99 20.10 36.52 14 7 49 3298.9 1.78 138.78

DIFFERENTIAL C(:RRECTION8 MID-COURSE E)Q[CUTIGN ACCURACY ORBIT DETERM|NATION ACCURACY

TDE -.8893 TRA 2.?086 TC3-4.9752 DAU 1.0923 SGT 5748.0 _ 1705.2 983 3401.9 ST 1530.5 SR 958.8 85 3329.5

ROE .8348 RRA -.8440 tiC3 1.3413 FAU .54891 RRT -.91758tU r -.9387 RTF .9922 CRT -.8149 CRS .8970 CST -.9871

FOE-8.4910 FRAlD.9329 FC-29.9718 DSP 10827 _ 5995.8 923 .0361 813 -.9937 LSA 3756.0 MSA 489.3 SSA 20.4

BOE .9002 BRA 2.T941RC3 3.1529 FSP 11792 98| 3939.8 M_ 653.9 THA 164.58 EL1 1738.5 EL2 488.3 ALF 150.38

LAUNCH DATE OCT 14 1984 FLIGHT TII41[ 340.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CONIC DISTANCE 774.941 EARTH TO MARS

RL 149.19 LAL .DO LOt. 20.66 VL 32,611 GAL -6.17 AZL 68.85 HCA 242.08 SMA 185.45 ECC .22211 INC 1.1549 Vl 29.866

RP 219.81 LAP -1.02 LOP 262.76 VP 22.179 GAP -7.16 AZP ,90.54 TAL 324.91 TAP 206.99 RCA 144.26 APO 226.45 V2 25.006

RC 2T2.633 GL 9.40 GP 7.38 ZAL 138.79 ZAP 78.34 ETS 160.84 2AS 11I.$0 ETE 175.52 ZAC 91.04 ETC 256.29 CLP 76.24

PLANETOC(NTflIC CONIC

C3 16.014 VHL 4.002 DLA 18.36 RAL 165.57 RAO 6567.6 VEL 11.722 PTH 2.07 VHP 2.997 DPA 15.79 RAp 166.16 (CC 1.2638

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 39 5 2897.69 -27.62 74.39 26.77 96.49 19 24 2 2097.7 -28.44 $5.93

90.00 11 4 24 4271.62 2.35 175.98 22.95 61.77 12 15 35 3671.6 -1.44 169.35

100.00 20 9 38 2405.74 -28.89 52.74 28.59 98.03 20 49 42 1805.7 -27.48 44.22

100.00 12 16 33 4039.79 3.47 158.24 22._3 60.29 13 23 52 3438.6 -.51 151.72

110.00 21 38 11 2129.S$ -32.19 31.01 27.91 102.18 22 13 40 1528.6 -30.18 22.37

110.00 15 4 27 3888.72 6.32 145.09 20.58 36.34 14 9 16 3288.7 1.85 138.86

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTXON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7054 TRA 2.9204 TC3-3.2213 BAU 1.1524 ST, T 6121.6 SMI 1874.3 6G3 3335.8 ST 1656.7 SR 954.9 88 3308.0

ROE .8871 RRA -.8872 RE3 1.3073 FAU .§3986 RRT -.9145 flRF -.9330 RTF .9931 CRT -.8168 CRS .8930 CST -.9883

F0(_8.4522 FRA19.6489 FC-29.1849 BSP 20844 _ 634,6.4 R|3 .0352 R13 -.9944 LSA 3788.7 MSA 494.7 SSA 19.9

SO( .9505 8flA 2.9870 BE3 5.3923 FSP 11559 SG1 6312.3 _2 856.9 THA 165.80 EL1 1847.3 EL2 494.1 ALF 152.67

LAUNCH DATE OCT 14 1984 FLIGHT TIN( 342.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DISTANCE 778.985 EARTH TO MARS

RL 149.19 LAL .00 LOL 20,68 VL 32.611GAL -6.22 AZL 88.82 HCA 243.21SNA 185.45 ECC .22251 INC 1.1769 vl 29.866

RP 219.44 LAP -1.03 LOP 283.89 VP 22.225 GAP -7.39 AZP 90.33 TAL 324.65 TAp 207.86 RCA 144.19 AlSO 228.72 V2 25.047

RC 274.220 GL 9.3_GP 7.25 ZAL 139.06 ZAP 70.40 ET8 181.08 ZAE 109.22 ETE 175.94 ZAC 90.77 ETC 258.40 CLP 76.37

PLANETOCENTRIC COIA|C

C3 18.188 VHL 4.023 DLA 16.38 RAL 189.92 RAO 8387.8 VEL 11.729 PTH 2.07 VHP 3.025 DpA 15.97 RAP 165.40 ECC 1.2664

LN_H AZMTH LNCH TIM( L-I 71ME INJ LAT INJ LGNG INJ RT ASC |NJ AZNTH INJ TIME PO CST TZM INJ 2 LAX INJ 2 LONG

90.00 18 40 28 2700.14 -27.64 74.37 29.50 96.41 19 25 28 2100.1 -26.47 66.10

90.00 11 9 48 4274.01 2.43 179.11 23.44 61.78 12 t7 0 3674.0 -1.37 169.48

100.00 20 10 58 2408.20 -29.91 32.92 29,12 97.94 20 51 6 1806.2 -27.51 44.39

100.00 12 17 59 4041.19 3.33 158.57 22.81 60.30 13 23 18 3441.2 -.43 151.85

110.00 21 39 33 2131.03 -32.22 31.t9 20.44 102.08 22 15 4 1531.0 -30.23 22.54

110.00 13 5 49 3881.12 6.41 145.22 21.04 58.35 14 10 40 3291.1 1.94 136.98

DIFPERENTIAL C._RRECTION8 MID-COURSE [I_CU_ION ACCURACY ORBIT DETERMINATION ACCURACY

BAU 1.2123 SGT I6409.1V,R _642.0 S_3 3293.9 ST 1782.6 SRTOE TRA 3,1328 TC3-5.4581 950.6 8S 3283.8

flOE .8393 RRA -.8101RC3 1.2719 FAU .52960 tiNT -.9110 _ -.929t RTF .9939 CRT -.8181CRS .8930 CST -.9893

FOE-6.40S4 FRAy9.3423 FC-28.3294 09P 22049 STAI 6903.7 823 .0346 813 -.9949 LSA 3822.9 MSA 499.6 SSA 19.4

8DE 1.0037 8RA 3.1917 0C3 5.6023 FDP 11312 SG1 988t.1 Me2 859.8 THA 168.89 EL1 1957.9 EL2 497.7 ALF 154.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE OCT 14 lg64

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 219.07 LAP -1.08

RC 2T5.589 GL 9.63

PLANETOCENTRIC CONIC

C3 18.371 VNL 4.046

LNCN AZNTH LNCH TIME

go.o0 18 41 57

90.00 11 7

100.00 20 12 28

100.00 12 19 13

110.00 21 41 2

110.00 13 7 8

FLIGHT TIM( 344.00 ARRIVAL DATE SEP 23 1965

LOt. Z0.68 VL 32.611 GAL

LOP 265.01 Vp 22.271 GAP

GP 7.11 ZAL 159.35 ZAP

OI$TANCE 783.035 EARTH TO MARS

-6.27 AZL 66.90 HCA 244.33 6MA 185.46 ECC .22298 ]NC 1.1985 vl 29.866

-7.59 AZP 90.52 TAL 3Z4.39 TAp 208.72 RCA 144.11 APO 228.81 V2 25.088

?4.66 ET$ 18i.3i ZA( 107.17 ETE 176.33 ZAC 90.50 ETC 258.50 CLP 74.54

OLA 16.3§ RAL 1GG.2T RAO 6567.7 VEL 11.737 PTH 2.07 VHP 3.057 DpA 16.13 RAP 164.87 ECC 1.2894

L-I TIME INJ LAT [NJ LONG INJ RT ASC ]NJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2702.28 -27.66 74.73 29.85 96.33 19 26 59 2102.3 -26.49 86.25

4277.06 2.52 176.26 23.94 61.79 12 16 20 3677.1 -1.27 169.65

2410.36 -28.93 53.07 2_.66 97.66 20 52 39 1810.4 -27.54 44.55

4044.21 3.65 158.54 23.32 60.31 13 26 37 3444.2 -.33 152.01

2133.26 -32.26 31.35 28.99 101.98 22 16 35 1533.3 -30.27 22.70

3894.08 6.52 145.38 21.54 56.37 14 12 2 3294.1 2.06 139.13

DIFFERENTIAL CORRECTIONS

TOE -.8481 TRA 3.3430 TC3-5.6782 BAU 1.2716

ROE .6413 RRA -.5927 RC3 1.2350 FAU .§1845

FDE-G.3449 FRAID.0097 FC-27.4167 BSP 23234

ROE 1.0593 BRA 3.3971 BC3 5.8109 FSP 11048

LAUNCH DATE OCT 14 1964

HELIOCENTRIC C(_|C

RL 149.19 LAL .00

RP 216.70 LAp -1.11

RC 276.940 GL 9.76

PLAN[TOCENTR|C CONIC

CS 16.570 VHL 4.071

LNCH AZMTH LNCH TIM(

90.00 16 43 38

90.00 11 8 15

100.0Q 20 14 8

100.00 12 EO 26

110.00 21 42 39

110.00 13 6 24

DIFFERENTIAL CCRRECTION6

TDE -.9124 TflA 3.5590 TC3-5.8842 BAU 1.3302

ROE .6462 RRA -.5753 RC3 1.1965 FAU .50616

FDE-6.2TG7 FRA16.6616 FC-26.4457 9SP 24415

ROE 1.1164 BRA 3.6052 BC3 6.0046 F$1P 10781

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6848.8 SGR 1608.9 SG3 3186.2 ST 1907.2 SR 945.8 SS 3256.5

RRT -.9070 RflF -.9246 RTF .9944 CRT -.8168 CRS .8909 CST -.9901

SG8 7035.2 R23 .0341 Rt3 -.9953 LSA 3857.8 MSA 504.1 SSA 19.0

SG1 7004.0 $62 662.7 THA 167.86 EL1 2069.1 EL2 300.3 ALF 156.44

FLIGHT TIME 346.00 ARRIVAL DATE $EP 25 1965

DISTANCE 767,089 EARTH TO MARS

LOt. 20.68 VL 32,612 GAL -6.33 AZL 88.76 HCA 245.47 SMA 185.46 ECC .22343 [NC 1.2199 Vl 29.866

LOP 266.13 VP 22,317 GAP -7.80 AZP 90.51 TAL 324.11 TAP 209.58 RCA 144.02 APO 226.90 v2 25.128

GP 6.96 ZAL 139.65 ZAP 72.87 (T$ 181.53 ZAE 105.15 ETE 176.70 ZAC 90.23 ETC 238.60 CLP 72.74

DLA 16.32 RAL 196.63 RAO 6367.7 V[L 11,743 PTH 2.07 VHP 3.092 DPA 16.27 RAp 163.98 ECC 1.2727

L-I TIME INJ LAT INJ LONG INJ fiT ASC [NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2704.10 -27.$7 74.85 $0.41 96.27 19 28 42 2104.1 -26.51 66.36

4280.76 2.84 176.49 24.46 61.80 12 19 35 3680.8 -1.15 169.86

2412.23 -28.93 33.2t 30.23 97.79 20 34 20 1812.3 -27.37 44.68

4047.84 $.77 138.74 23.84 60.32 13 27 34 3447.8 -.21 132.21

2135.29 -32.28 31.31 2t).56 101.90 22 18 15 1535.3 -30.31 22.83

3897.37 6.65 145.56 2Z.OG 36.39 14 13 21 3297.6 2.19 139.32

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT 7200.3 $GR 1373.0 SG3 3104.1 ST 2030.3 SR 940.6 SS 3226.8

RRT -.9024 RRF -.9201RTF .9949 CflT -.8187 CRS .8887 CST -.9908

SGB 7370.5 RZ3 .0340 R13 -.9936 LSA 3893.6 NSA 308.6 SSA 18.5

SG1 7340.4 $62 663.7 THA 168.74 EL1 2180.3 ELI 503.0 ALF 158.00

LAUNCH DATE OCT 14 1964 FLIGHT TIME 346.00 ARR|VAL DATE SEP Z7 1965

EARTH TO MARS

246.60 6MA 185.47 ECC .22399 INC 1.2409 vl

V2

CLP

HELIOCENTRIC CONIC DISTANCE 791.148

RL 149.19 LAL .00 LOt. 20.66 VL 32.612 GAL -6.39 AZL 88.76 HCA 29.866

RP 218.34 LAP -1.14 LOP 287.28 Vp 22.364 GAP -8.00 AZP 90.49 TAL 323.82 TAp 210.42 RCA 143.93 ApO 227.01 25.166

RC 278.273 GL 9.87 GP 6.64 ZAL 139.96 ZkP 71.12 ETS 181.74 ZAE 103.16 ETE 177.03 ZAC 90.00 ETC 258.69 70.98

PLANETOCENTRIC CONIC

C3 18.763 VHL 4.097 OLA 16.28 RAL 167.00 RAO 636T.7 VEL 11.734 PTH 2.07 VHp 3.130 OPA 18.39 RAp 163.33 ECC 1.2762

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT kSC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 18 43 29 2703.62 -27.68 74.97 30.99 96.21 19 30 35 2103.6 -26.33 66.49

90.00 11 9 21 4285.10 2.78 176.73 25.90 61.81 12 20 47 3665.1 -1.01 170.10

100.00 20 13 37 2413.87 -28.97 33.33 30.81 97.73 20 38 1t 1813.9 -27.59 44.80

100.00 12 21 33 4032_06 3.91 158.97 24.98 60.34 13 29 7 3432.1 -.06 152.44

110.00 21 44 24 2137.[1 -32.31 31.64 30.14 101.82 22 20 1 1337.1 -30.34 22.98

110.00 13 9 36 3901.61 6.80 143.77 22.39 56.42 14 14 38 3301.6 2.34 139.33

DIFFERENTIAL CCRR(CTION8

70E-.9834 TRA 3.7723 TC3-6.0778 BAU 1.3882

ROE .6433 RRA -.3573 RE3 1.1379 FAU .49341

FDE-8.2033 FRA18.2698 FC-2§.4326 9SP 23571

BOE 1.1762 BRA 3.8132 9C3 6.1871 FSP 10497

_.AUNCN DATE OCT 14 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7543.2 SGR t340.$ SG3 3018.3 ST 2132.4 SR 933.2 SS 3195._

RRT -.8974 RRF -.9132 RTF .9932 CRT -.8184 CRS .8887 CST -.9913

_'_ 76R9.0 R23 .0340 R16 -.9939 LSA 3931.4 MSA 312.7 SSA 18.1

SG1 7669.9 SG2 668.7 THA 169.53 EL1 2291.9 ELI 304.8 ALF 159.38

FLIGHT TIN( 330.00 ARRIVAL DATE 9EP 29 1966

HELIOCENTRIC C_IC DISTANCE 795,212 EARTH TO MARS

RL 149.19 LAL .00 LOL 20.68 VL 32.613 GAL -6.43 AZL 68.74 lick 247.74 SMA 183.48 ECC .22437 INC 1.2616 vl 29.866

RP 217.98 LAP -1.17 LOP 268.42 VP 22.410 GAP -8.21AZP 90.49 TAt. 323.31 TAP 211.23 RCA 143.83 APO 227.14 V2 23.208

RC 27R.589 GL R.96 GP 6.71 ZAL 140.29 ZAP 69.41ETS 181.94 ZAE 10t.21ETE 177.37 ZAC 89.76 ETC 238.78 CLP 69.26

PLAN(TOCENTRIC CONlC

C3 17.010 VHL 4.124 OLA 16.23 RAL 167.38 RAO 6567.7 VEL 11.764 PTH 2.08 VHP 3.171DPA 16.49 RAP 162.72 ECC 1.2799

LNCN AZMTH LNCH TIN( L-I TIN( INJ LAX lNJ lONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 47 29 2706.85 -27.$9 73.09 31.58 96.17 19 32 36 2106.6 -28.55 86.58

90.00 11 10 24 4290.08 2.94 177,01 25.$6 61.R2 12 21 54 3690.1 -.85 170.38

100.00 20 17 33 2413.24 -29.98 53.45 31.41 97.99 20 38 10 1613.2 -27.61 44.89

100.00 12 22 39 4036.92 4.09 159.24 24.93 60.$6 13 30 16 3436.9 .10 132.71

110.00 21 46 17 2130.74 -32.55 $1.76 30.74 101.75 22 21 56 1338.7 -30.38 23.09

110.00 !3 10 49 $906.15 6.99 149.0_ R3.14 56.45 14 13 52 3306.2 2.32 139.77

DIFFERENTIAL CCRRECTION9 NID-COUR84[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.0556 TRA 3.98§R TC5-6.2599 8AU 1.4454 _T 7976.9 Srdl 8306.8 _3 2929.3 ST 2273.3 SR 929.6 $8 3162.2

flOE .6476 RRA -.3397 RC3 1.1190 FAU .48008 RRT -.8919 RRF -.9099 RTF .9933 CRT -.8176 CR$ .6846 CST -.9917

FOE-6.1280 FRA17.9030 FC-24,4564 BBIP 26993 _ 8019.7 R23 .0342 R13 -.9961 LSA 3570.3 NSA 316.3 SSA 17.7

ROE 1.2383 RRA 4.0223 BE3 6.$558 FSP 10201 $61 7991.5 SG2 671.6 THA 170.23 EL1 2403.3 ELI 506.1 ALF 160.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAUNCN DATt OCT 14 1964 FLI6HT TIM( 352.00 ARRIVAL DATE OCT 1 1985

HELIOCENTRIC CQNIC

RL 149.19 LAL .00

RP 217.62 LAP -1.20

RC 260.98T GL 10.03

PLANETOCENTRIC COMIC

CS 17.253 VHL 4.134

LNCH AZMTN LNCH TIME

90.00 16 49 39

90.00 11 11 21

100.00 20 20 2

100.00 12 23 39

110.00 21 48 18

110.00 13 11 53

DIFFERENTIAL CCRRECTIQNS

T09-1.1296 TRA 4.2007 TC3-6.4196 BAU 1.3016

ROE .6494 RRA -.5222 RC3 1.0798 FAU .46621

F0(-6.0489 FRA17.S073 FC-23.3934 BSP 27903

BOE 1.3020 BRA 4.2330 BC3 6.5098 FSP 9903

DISTANCE 789.280 EARTH TO MARS

LOL 20.68 VL 32.614 GAL -6.52 AZL 86.72 HCA 246.68 SMA 185.50 ECC .22520 INC 1.2821 Vl 29.866

LOP 269.56 VP 22.456 GAP -6.41 AZP 90.46 TAL 393.19 TAp 212.08 RCA 143.73 APO 227.28 V2 25.248

;p 6.58 ZAL 140.63 ZAP 67.73 ET8 162.13 ZN[ 99.30 ETE 177.68 ZAC 69.53 ETC 258.86 CLP 67.58

GLA 16.17 RAL 167.77 RAO $587.7 VEL 11.774 PTH 2.08 VHP 3.213 DPA 16.38 RAP 162.16 ECC 1.2889

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO EST TIM INJ Z LAT INJ 2 LONG

2?07.79 -27.70 75.12 32.20 96.13 19 34 47 2107.8 -26.56 66.64

4295.68 3.12 177.$2 26.14 61.84 12 22 57 3693.7 -.67 170.69

2416.34 -29.99 55.51 32.02 97.63 21 0 16 1816.3 -27.63 44.97

4062.36 4.26 159.54 25.51 60.38 13 31 22 5462.4 .29 158.01

2140.16 -32.33 31.87 31.35 101.69 22 23 $8 1340.2 -30.40 23.20

3911.29 7.17 148.29 23.71 58.49 14 17 4 3311.3 2.71 140.08

NIO-COURII[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6201.4 SGR 1472.9 $G3 2858,7 ST 2392.6 SR 923.9 SS 3127.5

fiR? -.9860 RRF -.9043 RTF .9938 CRT -.8169 CRS .8827 CST -.9921

SGa 9331.9 R23 .0845 R18 -.9963 LSA 4011.2 MSA 319.8 SSA 17.3

SGI 8308.3 SG2 874.4 ?HA 170.90 EL1 2314.2 EL2 307.1 ALF 161.72

LAUNCH DATE OCT 14 1964 FLIGHT TIN( 354.00

HELIOCENTRIC CGNIC

RL 149.19 LAL .00

RP 21?.IT LAP -1.22

RC 262.19T _. 10.14

PLAN[TOCENTRIC CON|C

C3 17.512 VHL 4.183

, uru A_TU _rU............ L .... TIME

90.00 16 51 _8

90.00 11 12 13

100.00 20 22 17

1OO.OO 12 24 36

110.00 21 50 25

110.00 13 12 57

DIFFERENTIAL CORRECTIONS

TDE-I.203S TRA 4.4148 TC3-S.5689 BAU 1.5571

ROE .6819 RRA -.5046 RC3 1.0410 FAU .45209

FOE-5.9618 FRA17.0272 FC-22.$492 BSP 288Q5

BIDE 1.3686 BRA 4.4436 BC3 6.6509 F_P 9590

ARRIVAL DATE OCT 3 1965

DISTANCE 803.352 EARTH TO MARS

LOL 20.68 VL 32.615 GAL -6.59 AZL 88.70 HCA 250.03 SMA 185.52 ECC .22887 ZNC 1.3023 Vl 29.866

LOP 270.T1 VP 22.502 GAP -0.6! AZIP 90.44 TAL 322.86 TAp 212.89 RCA 143.62 APO 227.42 VZ 25.287

GP 6.44 ZAL 140.99 ZAP 66.10 ETS 192.31 ZAE 97.42 ETE 177.96 ZAC 89.31 [TC 238.94 CLP 63.94

DLA 16.09 RAL 168.17 RAD 6567.7 VEL 11.765 PTH 2.08 V_p 3.262 DpA 16.65 RAP 161.63 ECC 1.2682

L-I TIME INJ ....tAT INJ _G ]NJ iT As_ iwJ.... ATWTH INJ TIME PC) CST TIM |N_ -_ L' AT v.,,... -9 LONG

2708.46 -2T.TO 78.17 $2.85 96.11 19 37 T 2108.3 -26.37 66.69

4301.91 5.32 177.67 _$,73 61.86 12 25 55 3701.9 -.47 171.04

2417.21 -29.00 53,57 32.88 97.60 21 2 34 1817.2 -27.64 45.03

40_1.59 4.46 159.87 28.10 80.41 13 32 24 3468.4 .49 153._4

2141.44 -32.37 31.97 51.89 101.64 22 26 7 1541.4 -30.43 23.29

3911.93 7.58 146.59 24.30 58.53 14 18 14 3516.9 2.93 140.SS

NID-COUR�I[ (XECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8StS.t SGR 1439.5 SG3 2?46.0 ST 2510.9 SR 916.2 SS 3091.6

RRT -.8797 RRF -.9988 RTF .9960 CRT -.8161CRS .6808 CST -.9924

SG8 ll631.7 R25 .0349 R13 -.9965 LSA 4053.7 MSA 322.q SSA 17.0

$4;1 I_10.1 _ Q77.0 THA 171.49 ELI 2624.9 EL2 507.6 ALF 162.72

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CON IE

RL 149.19 LAL .00

RP 216.91 LAp -1.23

RC 268.431 GL 10.21

PLANETOCEMTRIC CONIC

CS 17.756 VHL 4.218

LNCH AZMTH LNCH TIME

90.00 18 54 26

90.00 11 13 2

100.00 20 24 41

100.00 12 23 26

110.00 21 52 40

110.00 13 13 38

FLIGHT TIM( 336.00 ARRIVAL DATE OCT 5 1968

DISTANCE 807.42g EARTH TO MARS

LOL 20.68 YL $2.618 GAL -6.67 AZL 88.68 HCA 251.16 SMA 185.34 [CC .22639 INC 1.3223 Vl 29.866

LOP 271.86 VP 22.546 GAP -8.80 AZ1P 90.45 TAL 322.51 TAp 213.69 RCA 143.50 kpo 227.39 V2 25.327

GP 6.31ZAL 141.56 ZAP 64.51 (T9 182.48 ZA( 95.36 £TE 178.23 ZAC 89.10 ETC 239.01CLP 64.34

DLA 16.01 RAL 168.58 RAD 6567.7 VEL 11.797 PTH 2.09 VHP 3.311 DpA 16.70 RAp 161.15 ECC 1.2927

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG

2708.68 "27.71 75.20 35.46 96.10 19 39 33 2108.9 -26.37 66.72

4308.75 3.54 178.05 27.34 61.89 12 24 30 3708.7 -.24 171.42

2417.83 -29.00 53.62 53.30 97.58 21 4 58 1817.9 -27.65 43.08

40T5.00 4.69 160.24 26.71 60.44 13 33 23 3475.0 .71 153.70

2142.53 -32.38 32.03 32.84 101.59 22 26 23 1542.5 -30.43 23.S7

3923.08 7.$1 146.91 24.61 56.57 14 19 21 3323.1 3.16 140.65

DIFFERENTIAL CCRRECTIONS MID*COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2796 TRA 4.6802 TC$-6.7021BAU 1.6115 SGT 8820.S SGR 14045.7 365 2632.1 ST 2627.7 SR 912.5 SS 3054.3

ROE .6540 RRA -.4874 RC$ 1.0024 FAU .48760 RRT -.97301RF -.9921RTF .9961 CRT -.8131CRS .8791CST -.9926

F0(-5.8743 FRA16.�812 FC-21.2979 BSP 29909 SGB 0952,1R23 .0354 RI$ -.9966 LSA 4097.7 NSA 325.4 SSA 16.6

BIDE 1.4370 ERA 4.6558 8C3 G.7766 FSP 9276 SGI 8906.2 $62 C_79.5 THA 172.03 EL1 2734.8 ELI 307.9 ALF 163.61

LAUNCH DATE OCT 14 1964 FLIGHT TIN( 358.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CCNIC DISTANCE 611.509 EARTH TO MARS

RL 149.19 LAb .00 LOL 20.$6 VL 32.618 GAb -6.75 AZL 88.66 HCA 252.33 SMA 185.57 ECC .22736 INC 1.3421 vl 29.866

RP 2IS.ST LAP -1.28 LOP 273.01 VP 22.593 GAP -9.00 AZP 60,41 TAL 322.14 TAP 214.48 RCA 143.38 APO 227.76 V2 25.363

RC 284.679 GL 10.28 GP 6.16 ZAL 141.74 ZAP 62.96 ET$ 182.64 ZA( 93.79 ETE 178.49 ZAC 88.90 ETC 259.07 CLP 62.78

PLAHETOCENTRIC CONIC

C$ 18.001 VHL 4.252 OLA 15.91 RAL 169,00 RAD 6567.7 VEL 11.809 PTH 2.09 VHP 5.364 DpA 16.74 RAp 160.71 ECC 1.2976

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LCNG INJ RT ASC INJ A_4TH ]NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 19 57 3 2709.04 -27.71 75.21 34.15 96.09 19 42 12 2109.0 -26.57 66.73

90.00 11 13 45 4315.19 3.78 178,47 27.67 61.92 12 25 41 3716.2 -.DO 171.83

100.00 20 27 12 2418.27 -29.01 55.65 $3.$7 97.56 21 7 31 1816.3 -27.66 45.11

100.00 12 26 16 4082.20 4.93 1S0.G4 27.34 60.48 13 34 19 5482.2 .96 154.10

110.00 21 33 2 2143.4T -32.40 32.12 35,50 10i.55 22 30 46 1343.3 -30,47 23.43

110.00 13 14 56 $9211.78 7.89 147.27 25.54 56.63 14 20 26 3329.8 3.42 141.00

OIFFEflENTIM. C_RRECTION$ N|O-COUR91[ [vlrCUTICN ACCURACY ORBIT DET_RM|MATION ACCURACY

TOE-1.3596 TRA 4.9467 TC3-6.8108 BAU 1.t_49 SGT 9115.4 MIR S874.5 863 2557.7 ST 2742.6 SiR 906.6 SS 3015.8

ROE .aS14 RNA -.4704 tiC3 .9442 FAU .4228T RRT -.IHIS9 RmF ".8a55 RTF .9962 CRT -.6139 CRS .$774 CST -.9928

FDE-5.79£2 FRAIS.2914 FC-20.2478 BSP 3093_ K49_88.4 R_5 .03_0 R13 -.9966 LSA 4142.4 NSA 527.9 SSA 19.3

BOE 1.5071 BRA 4.8_94 Be3 S.9974 FSP 89_4 SGI 9_3._ 862 691.T ?HA 172.52 EL1 2843.5 EL2 508.0 ALF 164.48

2T8



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 216.22 LAP -1.31

RC 285.910 GL 10.34

PLANETOCENTRIC CONIC

CS 19.692 VHL 4.289

LNCH AZNTH LNCH TIME

90.00 18 59 48

90.00 11 14 24

100.00 20 29 52

100.00 12 27 1

110.00 21 57 31

110.00 13 15 51

PLIGHT TIM( 360.00 ARRIVAL DATE OCT 9 1965

DISTANCE 815.592 EARTH TO MARS

LOL 20.68 VL 32.620 GAL -6.63 AZL 66.64 HCA 253.49 SMA 185.60 ECC .22818 INC 1.3617 vl 29.866

LOP 274.17 VF 22.639 GAP -9.20 AZP 90.39 TAL 321.77 TAp 215.26 RCA 143.25 Apo 227.95 V2 25.404

GP 6.05 ZAL 142.13 Z_P 61.45 ETS 182.79 ZA( 92.03 ETE 178.72 ZAC 68.71 ETC 259.13 CLP 61.27

DLA 15.79 RAL 189.43 RAO 6597.7 VEL 11.823 pTH 2.09 VHP 3.419 DPA 16.75 RAp 160.32 ECC 1.3027

L-I TIME INJ LAT IHJ LONG INJ RT ASC IHJ AZIATH IHJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2708.97 -27.71 75.21 34.63 96.09 19 44 57 2109.0 -26.57 66.73

4324.24 4.04 176.92 28.62 61.95 12 26 2g 3724.2 .26 172.28

2418.46 -29.01 53.67 34.65 97.55 21 10 11 1818.5 -27.66 45.12

4089.96 5.19 161.06 27.99 60.52 13 35 11 3490.0 1.22 154.52

2144.25 -32.41 32.18 33.99 101.52 22 33 15 1544.2 -30.48 23.49

3936.96 8.13 147.65 26.16 58.68 14 21 28 3337.0 3.69 141.38

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

T06-1.4354 TRA 5.0638 TC3-6.9235 BAU 1.7175 SGT 9400.7 SGR 1343.3 SG3 2463.3 ST 2856.3 SR 900.9 SS 2976.3

ROE .6590 RRA -.4339 RC3 .9269 FAU .40616 RRT -.9584 RRF -.8786 RTF .9963 CRT -.8128 CRS .8759 CST -.9930

FOE-5,8890 FRAIS,SS76 FC-19.2130 BSP 31917 SG8 9496._ R23 .0367 Rt3 -.9967 LSA 4188.9 HSA 529.9 SSA 16.1

BOE 1.6795 BRA 5.0841 6C3 6.9853 FSP 8647 SG1 9471.5 SG2 683.8 THA 172.97 ELi 2951.6 EL2 507.8 ALF 165.17

LAUNCH OATE OCT 14 1964 FLIGHT TIM( 362.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC C(_IC DISTANCE 819,678 EARTH TO MARS

RL 149.19 LAL .00 LOL 20.68 VL 32.621 GAL -6.92 AZL 88.62 HCA 254.65 SMA 185.63 ECC .22905 INC 1.3811 vl 29.866

RP 215.88 LAP -1.63 LCP 275.63 VP 22.684 GAP -9.39 AZP 90.37 TAL 321.37 TAP 216.03 RCA 143.11 APO 228. $5 V2 23.442

RC 287.127 GL 10.39 GP 5.92 ZAL 142.54 ZAP 59.98 ET$ 182.93 ZA( 90.31 (TE 178.95 ZAC 88.53 ETC 259.18 CLP 59.80

PLANETOCEHTRIC CONIC

CS 18,722 VHL 4.627 DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LGNG |NJ RT ASC INJ A_ATH INJ TIME

90.00 19 2 41 2708.67 -27.70 75.19 35.53 96.10 19 47 50

90.00 11 14 39 4532.86 4.32 179.40 29.29 6|.99 12 27 12

100.00 20 32 40 2418.49 -29.01 55.67 35.35 97.55 2! 12 58

100.00 12 27 42 4098.29 5.47 191.53 28.66 60.57 13 36 O

110.00 22 O 7 2144.69 -32.42 32.22 34.69 101.49 22 35 51

110.00 15 16 44 3944.66 8.42 149.06 26.93 59.75 14 22 29

DIFFER(HTIAL C_RR(CTION8 M|O-CoURK (XECUT|ON ACCURACY

TOE-1.5155 TRA $.2829 1C3-7.0109 BAU 1.7989 SGT 9679.1 _ 1315.0 SG3 2369.4

ROE .6818 RRA -.4578 tiC3 .8902 FAU .39333 RRT -.0507 RRF -,6713 RTF .9964

F0(-5.5926 FflA15.4146 FC-18.1885 BSP 32868 $68 9764.8 R23 .0174 R13 -.9967

BDE 1.6537 BRA 5.30|0 6C3 7.0672 FSP 6539 961 9740.7 $62 685.7 THA 173.38

15.67 RAL 169.66 RAO 6567.8 VEL 11.837 pTH 2.10 VHP 3.476 DPA 16.76 RAP 159.98 ECC 1.3081

PO CST TIM INJ 2 LAT INJ 2 LONG

2108.7 -26.57 68.71

3732.9 .53 172.76

1818.5 -27.66 45.12

3498.3 1.50 154.98

1544.g 030.49 2S.53

3344.7 3.98 141.78

oRBIT DETERN|NATION ACCURACY

ST 2988.5 SR 895.1 86 2935.5

CRT -.8117 CRS .8745 CST -.9951

LSA 4236.4 MSA 531.7 SSA 15.8

ELI 3058.7 EL2 507.4 ALP 165.85

LAUNCH DATE OCT 14 1964

HELIOCEMTRIC CONIC

RL 149.19 LAL .00

RP 215.54 LAP -1.36

RC 266.329 GL 10.44

PLAMETOCENTRIC CONIC

C3 19.071VHL 4,967

LNCH AZMYH LNCH T|ME

90.00 19 5 42

90.00 11 15 30

100.00 20 35 35

100.00 12 26 19

110.00 22 2 49

110.00 15 17 34

PLIGHT TIME 564.DD ARRIVAL DATE OCT 13 1965

DISTANCE 823.767 EARTH TO MARS

LOL 20.68 VL 32.624 GAL -7.01 AZL 68.60 HCA 255.82 SHA 165.66 ECC .22997 INC 1.4004 Vl 29.866

LOP 276.50 VF 22.729 GAP -9.58 AZP 90.34 TAL 320.97 TAp 216.78 RCA 142.97 Apo 228.56 V2 25.480

GP 5.80 ZAL 142.96 ZAP 58.55 ETS 163.06 2AE 88.62 ETE 179.16 ZAC 88.36 ETC 259.22 CLP 58.37

DLA 15.54 RAL 170.30 RAD 6567.6 VEL 11.851 PTH 2.10 VHp 3.537 DpA 16.74 RAp 159.67 ECC 1.3159

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ A_ATH IHJ TIME PO CST TIM |HJ 2 LAT INJ 2 LONG

2708.17 -27.70 75.15 36.25 96.12 19 50 50 2108.2 -26.56 66.67

4342.10 4.61 179.92 29.98 62.03 12 27 52 3742.1 .83 173.28

2418.33 -29.01 53.65 36.07 97.56 21 15 53 1818.3 -27.66 45.11

4107.17 5.76 162.02 29.34 60.62 13 36 46 3507.2 1.81 155.47

2145.39 -32.42 32.26 35.41 101.47 22 38 34 1545.4 -30.50 23.57

3952.87 8.72 148.50 27.53 56.62 14 23 27 3352.g 4.30 142.21

O|FFERENT|AL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-l.6975 TRA 5.5030 TC3-7.0847 BAU 1.6194 9GT 9941.8 $GR 128308 863 2276.0 ST 3079.2 SR 889.3 SS 2893.9

ROE .6648 RRA -.4222 RC3 .8545 FAU .37853 RRT -.8426 RRF -.8641 RTF .9964 CRT -.8106 CRS .8732 CST -.9952

F0[-5.4948 FRA14.9909 FC-17.1631 8SP 33819 $6810024.3 R23 .0381 R13 -.9967 LSA 4285.2 HSA 533.1 SSA 15.6

60[ 1.7303 BRA 5.5192 6C3 7.1360 FSP 8028 S6110000.8 S_2 687.3 THA |73.76 EL1 3164.7 EL2 506.7 ALF 166.47

LAUNCH DATE OCT 14 1964 FLIGHT TIN( 366.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 827.958 EARTH TO MARS

RL 149.19 LAL .00 LOt. 20.68 VL 32.626 GAL -7.I0 AZL 86.38 HCA 256.99 _AA 185.70 ECC .23095 |NC 1.4193 vl 29.866

RP 215.21 LAP -1.38 LOP 277.67 _ 22.774 GAP -9,77 AZP 90.51 TAt. 320.§4 TAP 2t7.33 RCA 142.81 APO 228.59 V2 25.517

tiC 289.516 GL 10.48 _P 5.68 ZAL 143.40 ZAP 57.|7 ET$ 193.10 ZA( 86.96 ET( 179.36 ZAC 88.20 ETC 259.25 CLP 56.98

PLAN£TOCEMTRIC CONIC

C3 19.442 VHL 4.409 OLA 13.39 _AL 170.79 RAO 6567.8 VEL 11.867 pTH 2.1-I VHP 3.600 DpA 16.71 RAP 159.41 ECC 1.3200

LNCH AZMTH LNCH TIM( L-I TIHE INJ LAT |NJ LGI4; |NJ RT AIK; |NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT lHJ 2 LONG

90.00 19 8 31 2707.47 -27.70 7§.10 39.99 96.15 19 53 59 2107.5 -26.56 66.62

90.00 11 15 67 4351.89 4.92 180.47 $0,68 62.09 12 28 29 3751.9 1.15 173.82

100.00 20 38 37 24"17.99 -21).00 S3.63 39.91 97.57 21 18 55 1818.0 -27.65 45.09

100.00 12 28 32 4119.61 Q.08 IQ1_.§4 30.06 60,69 13 37 29 3516.6 2.12 155.98

110.00 22 5 37 2145.78 -32.43 32.n 39,14 101.46 22 41 23 1545.8 -30.51 23.60

110.00 13 18 22 3991.68 9,05 |48.97 _a,23 56.89 14 24 24 3361.6 4.83 142.67

DIFFERENTIAL COIRECTIONS M|D-¢OURt( [vfCUT|CN ACCURACY ORBIT OETERN|NAT|ON ACCURACY

T0[-1.6814 TRA 5.7253 TC3-7.1444 BALI 1,9692 $GTIOISl,6 m IZ§S.8 963 2184.0 ST 3186.8 SR 683.7 $8 2851.7

ROE .$879 flRA -.4071 tiC3 .9199 FAU .36389 RflT -.6143 RRF -.9561 RTF .9964 CRT -.8097 Cfl3 .8720 CST -.9933

FOE-5.3982 FRAI4.5699-FC-19.2033 BlIP 34724 _|O_TS.6 RZ3 .0399 R13 -.9967 LSA 4335.4 HSA 534.1 SSA 15.3

80E 1.8092 BRA 5.7398 0C3 7.1913 FSP 7721 lIG|lOZ§t.§ 962 980.7 THA 174.11 EL1 3270.1 ELI 505.8 4LF 167.04

279



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 14 1964

HELIO(ENTRIC CONIC

RL 149.19 LAL .DO

RP 214.88 LAP -1.41

RC 250.691GL 10.51

PLANETOCENTRIC CONIC

C3 19.834 VHL 4.454

LNCH AZMTH LNCH TIME

90.OO 19 12 8

9D.O0 11 16 ZO

tDO.DQ 20 41 46

100.00 12 29 25

11D.OO 22 8 31

110.00 15 19 7

FLIGHT TIM( 368.00 ARRIVAL DATE OCT 17 1965

013TANCE 831.951

LOt. 20.66 VL 32.628 GAL -7.2D AZL 88.56 HCA 258.16 SMA

LOP 278.64 V_ 22.819 GAP -9.96 AZP 90.30 TAL 320.11 TAp

GP 5.56 ZAL 143.84 ZAP 55.6_ ETS 163,30 ZAE 85.38 ST[

EARTH TO MARS

185.74 ECC .25197 INC 1.4385 Vl 29.666

218.26 RCA 142.65 APO 228.85 V2 25.554

179.54 ZAC 88.05 ETC 259.26 CLp 55.64

DLA 15.24 RAL 171.21 RAD 6567.6 VEL 11,$83 PTH 2.11 VHP

L-I TIME INJ LAT INJ LONG IRJ RT ASC INJ AZMTH |NJ TIME

2706.59 -27.69 75.04 37.74 96.16 19 57 14

4362.25 5.25 191.05 31.40 62.13 12 29 3

2417.49 -29.00 53.59 37.56 97.59 21 22 4

4126.56 6.41 163.10 30.77 60.74 13 36 9

2146.05 -32.43 32.31 36.89 101.44 22 44 18

3970.79 9.39 146.46 28.95 56.96 14 25 18

3.666 DPA 16.67 RAp 159.20 ECC 1.3264

PO CST TIM INJ 2 LAT INJ 2 LONG

2106.6 -26.54 66.56

3762.2 1.48 174.40

1617,5 -27.65 45.05

3526.6 2.46 156.53

1546.1 -5D.52 23.62

337D.8 4.98 145.15

ORBIT DETERMINATION ACCURACY

ST 3296.4 SR 878.0 SS 2608.3

CRT -.8086 CR3 .6710 CST -.9933

LSA 4386.0 MSA 554.9 SSA 15.1

EL1 3373.8 ELI 504.8 ALF 167.56

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

10E-1.7665 TRA 5.9503 TC3-7.1876 BAU 1.9172 $G710445.0 _ lZ26,8 $63 2093.1

fiDE .6713 RRA -.3926 RC3 .7660 FAU .34921 RflT -.9257 _ -.8486 RTF .9964

FDE-S.ZRS2 FRA14.1532 FC-15.2426 BRP 35627 S6810517.1 R23 .0398 R13 -.9967

BOE 1.8896 BflA 5.94_32 6C3 7.2304 FSP 7422 S6110494.4 _;Z 689.9 THA 174.43

LAUNCH DATE OCT 14 1964 FLIGHT TIM( 370.00

HELIOCENTRIC CCNIC 0|6TAN(E 836.046

RL 149.19 LAL .OO LQL 20.66 VL 32.631GAL -7.30 AZL U.S4 HCA 259.34 914A

RP 214.56 LAp -1,43 LOP 260.02 VIP 22.863 GAP -10.15 AZ1P 90,2T TN. 319.65 TAp

RC 291.651 GL IO.54 GP 5,44 ZAL 144.30 ZAP 54. §Z ETS 183.41 ZAE 83.81 ET[

PLAN(TOCENTRIC CONIC

CS 20.Z4R VML 4.500 DLA 15.07 RAt. 171.i1 R_D i567.i V(L 11.901 pTH 2.11VHP

LNCM AZMTN LNCH TIME L-I TIME INJ LAT

90.00 19 15 31 2705,5_ -2T.68

90.OO 11 16 40 4373,15 5,60

lO0.OO 20 45 2 2416.64 -29.99

IO0.O0 12 2S 50 4137.09 9.76

110.00 22 11 32 2146.23 -32.43

110.00 13 19 50 3980.47 9.75

DIFFERENTIAL C.CNRECTIGN6

TDE-1.6537 11A G.1772 TC_.7.2194 BAU 1.1_,50

ROE ,1749 RRA -,3767 RC3 ,T534 FAU ,33489

FDE-5.1643 FNAIS.T324 FC-14.3195 lip 36488

60E 1.9728 _A 6.1684 IC3 7.2586 F9P ?lit

ARRIVAL DATE OCT 19 1965

EARTH TO MARS

185,78 ECC .23306 INC 1.4574 vl 29.866

218.99 RCA 142.49 APO 229.06 V2 25.590

179.72 ZAC 87.91 ETC 259.30 CLP 54.33

3.734 DpA 16.61 RAP 159.03 ECC 1.3352

INJ tONG |MJ RT AS4_ |NJ AJ_I47H INJ T|i_. f_ CST TIM IHJ 2 LAT :NJ Z LONG

T4.OG 31.51 96.21 20 O 37 2105.5 -26.55 66.48

131,6T 32.14 62.20 12 29 33 3773.2 1.83 175.01

53.55 39.$$ 9T.G2 21 25 19 1916.9 -27.14 45.01

163.68 31.51 $0,81 13 30 47 3537,1 2,92 157.11

32.32 3T.K 101.44 22 4? 12 1546.2 -$0.52 Z3.SS

149.98 n.19 57,07 14 26 10 3380.5 5.34 143.66

NID*COURg[ [_CUTION ACCURACy ORBIT DETERMINATION ACCURACY

86T10_3.3 Mdl 1203.2 863 2004.0 ST 3403.0 M 672.5 SS 2764.3

RRT -,01?0 RIIF -.8400 RTF .9964 CRT -.2077 CRS .8T01 CST -.9934

llOTSO.IR|$ .0407 R13 -.9966 LSA 4438.0 MSA 555.4 SSA 14.2

86110728.t 8r_ 190.9 114A 174,72 ELI 34TS.8 EL2 503.5 ALF 156.04

LAUNCH DATE OCT 14 1964 FLIGHT TI_ 372.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC

RL 149.19 LAL .OO

RP 214,24 LAP -1,46

RC 292.998 GL 10.56

PLANETOCENTflIC CONIC

C3 2D.$88 VHL 4.548

LHCM AZNTH LNCH TIM(

gO.DO _9 19 2

90,00 11 16 56

100.00 20 48 25

1DO.DO 12 30 14

110.00 22 14 36

110.00 13 20 30

DISTANCE 840.141 EARTH TO MARS

LOL 20.68 YL 32.635 GAL -7.41 AZL 85.52 HCA 260.51 SJ4A 185.83 ECC .25420 INC 1.4762 Vl 2S.lit

LOP 261.20 Vp 22.907 GAP -10,34 AZP 90.24 TAL 319.16 TAp 219.70 RCA 142.31 APO 229.35 V2 25.6£S

GP 5,33 ZAL 144,76 ZAP 53,25 ET6 185,51 ZA( 82,28 [TE 179,89 ZAC 67.78 ETC 259.51 CLP 53,05

DLA 14.86 RAL 172.15 RAD 6567.8 VEL 11.919 PTH 2.12 VMP 3.804 DPA 16.54 RAp 158.90 ECC 1.5405

L-| TIME INJ LAT INJ LONG |NJ RT ASC IMJ A214TH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2704.35 -27.67 74.88 39.50 96.26 20 4 6 2104.5 -26.52 SS.4D

4364.61 5.96 182,31 32.90 62.27 12 30 O 3784.6 2,20 175.65

2416.07 -26.99 53.49 39.12 97.64 21 28 41 1916.1 -27.66 44.95

4146.12 7.13 164.29 32.27 60.69 13 59 22 3548.1 3.19 157.72

2146.31 -32.44 32,33 58.44 101.43 22 50 24 1546.3 -50.52 23.64

5990.64 10.13 150.53 30,45 57.18 14 27 1 3390.6 5.73 144.20

DIFFERENTIAL CORRECTIONS

70[-1.9426 TRA 6.4071 TC3-7.2366 BAU 2.0115

ROE .6787 RRA -.3555 tiC3 .7219 FAU .32063

FDE-5.O916 FRAI3.3316 FC-13.4171 08P 3T339

BDE 2.0578 6RA 6.4175 BC3 7.2727 FSP 6839

LAUNCH DATE OCT 14 1964

HELIOCENTRIC C4_IIC

RL 149.19 LAL ,DO

RP 213.93 LAp -1.48

RC 294.131 GL 10.58

PLAN(TOCENTRIC CONIC

CS 21.155 VML 4.599

LNCH AZMTH LNCN TIME

90.00 19 22 39

90.00 11 17 6

100.00 20 51 54

100.00 12 30 34

110.00 22 17 49

110.00 15 21 8

DIFFEflENT1ALCGRRECTION$

TOEo2.0334 TRA 9.6410 TC3-T.2412 IAU 2.0571

ROE ,6628 RRA -,3529 RC3 ,6915 FAU ,30tH_4

FOE-4.9663 FRAII.9308 FC-12.5503 BSP 39167

BOE 2.1450 9RA 6.6504 BC3 7.2742 FSMP 6SS2

MID*C.OURS( [X[CUT|ON ACCURACy ORBI_ DETERMINATION ACCURACY

$GT10912.1SGR 1178,6 SG3 1916.6 ST 3507.8 SR 867.1 SS 2719.4

RRT -,908t RRF -.9329 RTF .9963 CRT -.8069 CRS .8693 CST -.9934

SGBI09T5,5 R23 ,0419 fl13 -,9966 LSA 4490,5 MSA 535.5 SSA 14,8

SG110953,7 _2 691.5 THA 174.99 ELI 3578.3 ELI 502.1ALF 168.49

FLIGHT T|NE 3T4.00 ARRIVAL DATE OCT 25 1965

DISTANCE 844.238 EARTH TO MARS

LOt. 20.68 VL 32,639 GAL -T.52AZL 88,51HCA 261.70 SMA 185.68 ECC .23539 [NC 1.4949 Vl 29.865

LOP 262.38 VP 22.951 GAP -10.53 AZP 90.22 TAL 318.70 TAP 220.40 RCA 142.12 APO 229.63 V2 25.662

GP 5.22 ZAL 145,24 ZAP 52.02 ET6 183.$1 ZA( 80,79 ETE 180.04 ZAC 87.67 ETC 259.32 CLP 51.63

OLA 14.70 RAL 172.63 RAO 9567.9 V(L 11.939 pTH 2.12 VHP 3.877 OpA 16.45 RAP 158.81ECC 1.3451

L-I TIME INJ LAT INJ LONG INJ RT AK INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2TO3.O2 -27.69 74.T8 40.10 96.30 20 7 42 2103.0 -26.50 66.$1

4396.60 6.34 |82.01 33.69 62.34 12 30 25 3796.6 2.59 176.52

2415.17 -29.99 53,42 39,92 9?.69 21 32 9 1815.2 -27,61 44,$6

4159,97 7,51 164,94 33,05 60,98 13 39 $4 3559.,7 3,58 158,35

2149.32 -32.44 32.33 31,14 101.43 22 53 36 1546.3 -30.52 23.54

4001.29 10.52 151.10 3|ors $7.29 14 27 49 3401.3 6.13 144.75

HIO-COURS2[vFCUTION ACCURACY ORBIT DETERMINATION ACCURACy

SG711133.0 V_R 1155.3 SG3 1631.3 ST 3511.3 M 861.T SS 2573.9

RRT -,7992 ImF -.I149 RTF .9963 CRT -.80151CRS .6596 CST -.9JS4

IcdllllRt.7 Rt$ .0429 RI3 -,9965 LSA 4543,9 N6A 535,5 SSA 14.?

SGIIII?I.3 IG2 692.0 THA 1T5.24 EL1 3678.7 EL2 500.5 ALF 158.90

27T



JPL TM 3=k|O0 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 145.19 LAL .00

RP 215.12 LAp -1.80

RC 295.251 GL 10.59

PLAN[TOC(MTN IC CONIC

C3 21. $44 VHL 4.$82

LNCH AZMTH LN_H TII4_

9O.00 19 26 22

90.00 11 17 18

100.00 20 55 29

100.00 12 30 52

1"10.00 :'2 Zl 8

110.00 13 21 44

20.66 VL

FLIGHT TIN( 376.00 ARRIVAL DATE OCT 25 1985

DISTANCE 848.334 EARTH TO N_RS

LOt. 82.639 GAL -7.44 AZL 88.49 HCA 252.88 SNA 185.95 (CC .25S65 [NC 1.5136 Vl ZS.8SS

LOP *_83.57 VP 22.994 GAP -i0.72 AZP 90.19 TAL 518.20 TAp 221.08 RCA |41.95 APO 229.$3 VZ 25.SS7

GP 5.11 ZAL 145.75 ZAP 50.83 ETS 165.70 Z/dE 79.55 [TE L80.19 ZAC $7.56 (TC 259.32 CLP 50.64

OLA 14.51 RAL 175.12 flAG 6567.9 V[L 11.959 PTH 2.13 VHp 3.955 DPA 14.36 RAP 156.76 [CC 1.5562

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME IN) CST TIN INJ 2 LAT INJ 2 LONG

Z701.55 -27.$5 74.67 40.92 96.36 20 11 23 2101.6 -25.48 S6.ZO

4409.11 S.74 193.T0 34.48 62.43 12 30 47 3809.1 2.99 1T7.02

2414.|7 -28.97 58.35 40,74 97.72 21 35 45 1614.2 -27.60 44.82

4171.72 7.90 165.91 33.85 61.06 15 40 24 5571.7 3.$9 155.02

2149.25 -38.43 38.13 40.08 101.44 22 56 52 1546.3 -30.52 23.63

4012.40 10.95 151.7t 38.03 57.41 14 28 36 3412.4 6.55 145.35

DIFFERENTIAL C_RECTION$

TOE-2.1256 IRA 6.8780 TC3-7.2344 BAU 8.1021

ROE .8871 NRA -.3409 RC8 .$923 FAU .89n7

FDE-4.8SS6 FRAlZ.5381 FC-11.7199 BID 99980

BOE Z.2348 BRA 6.8864 9C3 7.8646 FSP 9886

LAUNCM DATE OCT 14 1964

HELIOCENTRIC C_IC

RL 149.19 LAL .OO

RP 213.31 LAP -1,92

RC 295.351 GL 10.59

PLAN[TOC(NTRIC CONIC

C3 22.153 viM. 4.700

LNCH AZlliTH L_CH TIME L-I TIN[ INJ LAT

SO.O0 19 30 1t 2700.00 -L_.94

90.00 11 17 24 4481.13 T.IS

100.00 20 59 9 8413.09 -18.1Hi

100.00 18 51 7 4184.89 8.58

110.00 _ 24 89 8149.14 -_dl.43

110.00 18 22 19 40t3.99 11.3S

DIFFER(NTlJq. CClU_CTIGNS

TO(-2.21£1 _A T.1189 TC3-7.8154 IAU 1.1411

ROE .8917 m_A -.8887 IC3 .ITS43 FAU .SYlSO

FDE-4.?8_ FflAIt.1457 FC-tO.JSI4 8_P HIll

BOE 2.3872 INIA 7.11t4 IC3 T.14a| FSP SOt8

MID-COURSE [X£CUTIOKACCURA¢T

JG711345.7 MAt 1_33.1SG3 1748.1

RRT -.7908 RRF -.8168 N1Y .9962

_11402.1NLr5 .0416 RI3 -.9964

IM7111391.1 IKR 698.8 THA 175.47

FLIGHT TIN( 3?0,00

OISTMNC[ 958.491

LOL 20.99 VL 38.648 GAL -7.78 A ! IHJ.47 HCA 864.07 M4A 185.98 ECC .23797

lOP 864,79 Vl D _r5.037 GAP '10.9| AZP D0.|9 TN. 5IT.G8 TAP 821.76 RCA 141.72

GP 5.00 2AL t49.£3 ZAP 40,87 879 1i3.7i 2A£ 77.90 ET[ 180.33 ZAC 87.4i

OLA 14.36 RAL 173.91 RND 9107.9 VEL 11.981 PTH 8.14 VHp 4.031 DPA 15.25

INJ _ INJ NT AI_ INJ AZNTH INJ TIM( PO C$T TIN

74.$9 41.79 99.41 20 15 11 2100.0

114.44 95.90 U.S3 18 91 6 "Ja22.1

53.L_7 41,59 87.?9 81 89 82 1815.1

1_J.38 94.97 9t.18 19 40 51 3584.3

98.98 40.90 101.44 89 0 14 1545.1

158.94 St.14 57.54 14 29 82 3424.0

NID-COUIS_ [_I[CUT_II ACCUllACY

I_TtSSSO.£ Mdl Itll.t 1_3 1697.2

-.TltJ i -.NN 9TF ._91

lliNl,l _ ._i RIG -.fit3

ilS$111.l MAt I.I _ $75.69

oRBIT DETERMINATION ACCURACY

ST 3713.5 M $55.4 S$ 2627.6

CRT -.6055 CRS .8682 C$T -.9934

LSA 4596.0 MSA 535.1SSA 1475

EL1 3778.1 ELI 498.8 ALF 159.29

ARI_IVAL DATE OCT 27 1963

EARTH TO MARS

IN( 1.5323 vl 29.865

APO 230.23 v2 25.731

ETC 259.31 CLP 49.49

RAP 158.75 ECC 1.3547

INJ 2 LAT INJ 2 LONG

-26.45 68.09

3.41 177.75

-27.58 44.74

4.41 159.71

-50.52 23.62

4.99 245.96

oRBIT DETERMINATION ACCURACY

ST 3854.4 M $51.2 SS 2591.2

CST -.8050 CRS .8679 CST -.9933

LSA 4558.0 NSA 554.5 SSA 14.4

EL1 387S.5 EL2 496.9 ALF 169.64

LMUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LA_ .00

RP 213.0i LAP -1.35

RC 297.448 ;L 10.58

PLANETOCENTR|C CONIC

C3 22.712 VIHL 4.766

LNCH AZNTH LNCH TIME

gD.O0 19 34 6

90.00 11 17 27

100.00 21 2 35

100.00 12 31 19

110.00 22 27 54

110.00 13 22 49

FLIGHT TIME 380.00 ARRIVAL DATE OCT 29 1965

DISTANCE 856.526 EARTH TO MARS

LOt. 20.68 VL 32.645 GAL -7.66 AZL 88.45 HCA 265.27 SHA 186.03 ECC .23935 IMC 1.5508 vt 29.866

LOP 283.95 VP 25.080 GAP -11.10 AZP 90.13 TAL 317.15 TAP 222.42 RCA 141.50 APO 230.56 V2 25.765

GP 4.90 ZAL 146.74 ZAP 48.55 ETS 185.66 ZkE 76.51ETE 180.47 ZAC 87.38 ETC 259b_0 CLP 48.37

DLA 14.08 RAL 174.11RAO 6567.9 VEL 12.004 PTH 2.14 VHp 4.112 DpA 16.12 RAP 158.78 ECC 1.3738

L-I TIME INJ LAT INJ LONG IHJ RT ASC IHJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2696.54 -27.63 74.44 42.62 96.47 20 19 4 2098.3 -26.44 63.98

4435.66 7.57 185.20 56.14 62.65 12 31 23 5835.7 3.84 178.31

2411.91 -28.95 55.19 48.45 97.80 21 45 7 1811.9 -27.57 44.66

4197.32 8.74 167.05 35.50 61.30 13 41 17 3597.3 4.85 160.43

2145.98 -32.45 92.91 41.74 101.45 23 3 40 1546.0 -30.51 23.61

4036.02 11.79 151._9 35.68 §7.66 14 30 5 3436.0 7.44 146.60

DIFFERENTIAL CORRECTIONS

70E-2.3203 TRA 7.3632 TC3-7.1874 BAU 2.1902

ROE .8967 RRA -.3190 RC3 .6076 FAU .26668

FDE-4.6508 FRAIl.IS23 FC-10.1628 8SP 40514

BDE 2.4227 BRA 7.3701 BC3 7.2130 FSP 5755

NIO.-COUSK EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

9072_T47.3 $GR 1092.4 SG3 1588.6 ST 3914.2 $R 846.1 SS 2534.0

_T -.7725 RRF -.8010 RTF .9959 CRT -.8047 CRS .8677 CST -.9933

_11798.4 R25 .0457 913 -.9961 LSA 4708.9 MSA 533.5 SSA 14.3

SG1t1778.1 $G_ 691.9 THA 173.88 EL1 3973.9 EL2 494.8 ALF 169.98

LAUNCH DATE OCT 14 1964 FLIGHT TIN( 382.00 ARRIVAL DATE OCT 31 1963

HELIOCENTRIC CONIC

RL 149.19 LAL .00

RP 212.72 LAP -1.57

RC _98.326 GL 10.57

DISTANCE 860.620 EARTH TO MARS

LOL 20.68 VL 32.648 GAL -8.01 AZL 88.49 HCA 266.46 SNA 186.09 ECC .24080 INC 1.5694 Vl 29.866

LOP 267.15 VP 23.128 GAP -11.28 AZP 90.10 TAL 316.60 TAP 223.07 RCA 141.28 APO 230.90 V2 25.798

GP 4.80 ZAL 147.26 ZAP 47.47 ET8 183.93 ZM( 75.15 ETE 180.59 ZAC 87.30 ETC 259.28 CLP A7.28

PLAN(TOCENTRIC CONIC

C3 23.292 VHL 4.886

LNCH AZ14TH LNCH TIM(

gO.DO 19 38 7

90.00 11 17 28

100.00 21 6 46

100.00 12 31 29

110.00 22 31 26

110.00 13 23 19

DIFFERENTIAL CORRECTIONS

TOE-2.4209 TRA 7.6122 TC3-7.1476 3AU 8.2551

RDE .7019 RRA -.3091 RC3 .5620 FAU .25593

FDE-4.STS7 FRAII.3865 FC3-9.4388 8SP 41267

BDE 2.5206 8RA 7.6185 BC3 T.1713 FSP 5502

DLA 13.86 RAL 174.61 RAG 6567.9 VEL 12.028 PTH 2.15 VHF 4.195 DpA 15.99 RAp 158.85 ECC 1.3833

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2695.61 -27.61 74.92 43.49 96.53 20 23 3 2096.6 -26.42 65.85

4449.66 8.01 166.00 56.99 62.75 12 51 37 3849.7 4.29 179.29

2410.68 -28.94 59.10 45.90 97.85 2_ 46 57 1810.7 -27.35 44.57

4210.84 9.19 167.81 36.56 6t.43 13 41 40 3610.8 5.30 161.18

2145.79 -32.43 92.29 42.61 101.46 23 7 11 1545.8 -30.31 23.60

4048.50 12.24 153.67 94.54 57.83 14 30 48 3446.5 7.91 147.26

MID-COURSE EXECUTION ACCURACY ORBIT DETEflNINATION ACCURACY

86711937.2 $GR 1075.7 SG3 1512.4 8T 4012.5 SR 841.1SS 2486.3

RRT -.7657 RRF -.7933 RTF .9958 CRT -.8044 CRS .8878 CST -.9g32

8¢,811985.4 983 .0469 R13 -.g960 LSA 4765.2 HSA 532.4 SSA 14.2

$6111965.5 SG2 691.5 THA 176.06 EL1 4070.0 EL2 4g2.6 ALF 170.28

278



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE OCT 14 1964

HELIOCENTRIC C(_41C

flL 149.19 LAL .DO

RP 212.45 LAp -1.59

RC 299.$92 GL 10.56

PLANETOCENTRIC CONIC

CS 23.906 VHL 4.689

LNCH A2MTH LNCH TIME

90.00 19 42 12

90.00 11 17 26

100.00 21 10 42

100.00 12 51 37

110.00 22 55 1

1_0.00 15 2S 47

FL|f_4T T|N( 384.00 ARRIVAL DATE NOV Z 1965

DISTANCE 864.715 EARTH TO MARS

LOL 20.68 VL 52.852 GAL -9.15 _ZlL 88.41HCA 267.66 SNA 186.15 ECC .24232 INC 1.5881 Vl 29.866

LOP 288.55 VP 25.165 GAP -11.47 AZlP 90.08 TAL 318.04 TAp 228.70 RCA 141.04 APO 231.25 v2 25.831

GP 4.71 ZAL 147.76 ZAF 48.42 ETS 184.00 ZAE 73.83 ETE 180.71 ZAC 87.23 ETC 259.26 CLP 46.23

DLA 13.62 RAL 175.12 RAD 6568.0 VEL 12.055 PTH 2.15 VHP 4.280 DPA 15.84

L-I TIME IHJ LAT INJ LONG |NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM

2694.81 -27.60 74.t9 44.38 96.59 20 _7 T 2094.8

4464.19 9.A6 188.83 57.87 62.98 12 31 50 5864.2

2409.40 -28.92 53.00 44.19 97.89 21 50 52 1809.4

4224.84 9.64 166.60 57.Z4 61.57 13 42 1 5624.8

2145.57 -52.43 52.27 43.49 10|.47 23 10 47 1545.6

4061.45 12.71 154.38 55.42 §S.O0 14 31 26 3461.4

RAP 158.95 ECC 1.3934

INJ 2 LAT INJ 2 LONG

-26.40 65.73

4.76 180.11

-27.53 44.48

5.77 161.95

-50.51 23.58

8.59 147.95

DIFFERENTIAL CORRECTIONS MID-COURS£ EXECUTION ACCURACY

TOE-2.5242 TRA 7.6661 TCS-7.0990 9AU 2.2755 56T12119.9 _ IOSS.O 803 1438.4

ROE .7074 RRA -.2999 RC3 .5574 FAU .24158 RRT -.7552 RSF -.7959 RTF .9958

F0(-4.4765 FRAlt.0171 FC3-9.7486 BSP 41996 S0812165.S RZ5 .0480 R13 -.9958

BDE 2.6214 BRA 7.8710 BC3 7.1198 FSP 5256 S0112145.9 SG2 690.7 THA 176.22

LAUNCH OATE OCT 14 I9_4 FLIGHT TIME 596.00

HELIOC(NTR|C C.(_IC DISTANCE 869.802

RL 149.19 LAL .00 LOL zo.se _L 52.655 GAL -S.e9 AZL 88.39 H_A 288.87 SNA

RP 212.15 LAP -1.61 LOP 2.89.55 VP 28.204 GAP -11.66 AZP 90.03 TAL 519.46 TAp

RC $00.645 GL 10.54 GP 4.61 ZAL 148.32 ZAP 45.40 ST| 184.07 ZN[ 72.53 ETE

PLANI[TOCENTR|C CONIC

C| 24.554 VHL 4.955 OLA 13.59 RAL 175,63 MAD 6569:0 _q[L 12,o6o PTH 2,]_ VHp

LNCH AZMTH LNCM TIM( L-I TINE INJ LAT

90.00 19 46 25 2892.96 -27.59

90.00 11 17 21 4479.17 8.92

100.00 21 14 45 2408.07 -28.9|

100.00 12 31 42 4239.29 10.11

110.00 22 58 41 2145.53 -52.42

110.00 13 24 15 4074.80 15.19

DIFFEMENTIAL CORRECTIONS

TDE-2.6515 TRA 8.1244 TC5-7.0414 BAU Z.3181

flOE .7154 RRA -.2915 RC5 .5341FAU .22966

FOE-4.3775 FRAlO.6538 F¢_.0.0975 |SP 42877

BDE 2.7265 8RA 8.1n9 BC5 ?.0617 FmP 5014

ORBIT DETERMINATION ACCURACY

ST 4109.7 SR 856.2 S| 2438.2

CRT -.8045 CRS .8680 CST -.9932

LSA 4821.9 MSA 530.9 $SA 14.1

EL1 4165.1 ELI 490.2 ALF 170.57

ARRIVAL DATE NOV 4 1965

EARTH TO MARS

186.21ECC .245911NC 1.6067 Vl 29.866

224.32 RCA 140.79 APO 251.65 V2 25.863

180.83 ZAC 87.17 ETC 259.25 CLP 45.21

4:368 OPA 15:R9 RAp 159:09 E¢C 1,4041

|NJ LONG INJ RT AS( INJ AZMTH |NJ TIN( PO CST TIM IN3 Z LAT INJ 2 LONG

74.05 45.29 96.66 20 51 16 2095.0 -26.38 65.60

187.88 58.77 65.01 12 52 0 5879.2 5.23 180.95

58.91 45.09 97.94 21 54 51 1808.1 -2T.51 44.58

169.42 58.14 61.72 13 42 21 3639.3 6.25 162.76

52.25 44.59 101.48 25 14 25 1545.3 -50.50 23.57

155.12 38.52 58.17 14 32 8 5474.8 8.89 148.66

MIO-COURU [klrCUT|QN ACCURACY ORBIT DETERMINATION ACCURACY

VeTI2296.2 _ IOH.5 865 1367.0 ST 4206.4 SR 051.5 SS 2590.2

RRT -.7419 RRF -.TTDT RTF .9954 CRT -.S045 CR8 .8685 CST -.9951

8_12340,0 R23 .0493 R13 -.9958 LSA 4980.5 MSA 529.E SSA 14.0

801123R0,7 8GZ 688.$ THA 175.58 ELI 4260.0 ELE 487.6 ALF 170.94

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 146.19 LAL .00

RP 211.87 LAP -1.65

RC 501.687 GL 10.51

PLANETOCENTRIC CONIC

CS 25.240 VHL 5,024

LNCH Ar_TH LHCH TiM(

90.00 19 50 58

90.00 11 17 14

100.00 21 18 48

100.00 12 31 44

110.00 22 42 25

110.00 15 24 57

PLIGHT TIM( 588.00 ARRIVAL DATE NOV 6 1965

DISTANCE 872.889

LOL 20.68 VL 32.659 GAL -8.44 AZL 88.37 HCA 270.07 SMA

LOP 290.76 VP 23.245 GAP -11.86 AZ1P gO.OO TAL 5t4.86 TAp

GP 4.52 ZAL 148.86 ZAP 44.41ET9 184.13 ZAE 71.26 ETE

EARTH TO MARS

188.27 ECC .24557 XNC 1.6253 vl 29.866

224.95 RCA 140.55 APO 252.01 V2 25.895

180.95 ZAC 87.22 ETC 259.19 CLP 44.23

DLA 15.15 RAL 178.15 RAD 8568.0 VEL 12.109 PTH 2.17 VHP

L-I TiME |NJ LAT |HJ LONG INJ RT ASC |MJ AZMTH |NJ TIME

2691.06 -27.57 75.92 46.21 96.75 20 55 29

4494.61 9.40 188.57 39.69 65.17 12 52 8

2406.72 -28.90 52.8| 48.01 97.99 21 59 55

4254.24 10.59 170.27 59.06 61.88 15 42 59

2145.10 -52.42 52.24 45.51 101.49 25 18 10

4088.59 15.68 155.88 57.25 58.57 |4 32 46

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

T08-2.7419 TRA 8.$875 TC5-6.9772 BAU 2.3607 SGT12495.9 8GR 1025.9 $4;5 1298.|

ROE .7187 RflA -.2954 RC3 .5120 FAU .21815 RflT -.7390 RRF -.7719 RTF .9952

FOE-4.2785 FRAIO.2_I FC5-7.4029 R_P 45544 $G812507.9 R25 .0507 R|$ -.9954

BOE 2.8548 8RA 8.5921BC5 6.9959 FSP 4778 S0112488.9 $02 688.6 THA 176.52

LAUNCH DATE OCT 14 1964 PLIGHT TIME 590.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 876.971 EARTH

RL 149.19 LAL .00 LOL 20.68 VL 52.695 GAL -8.$9 AZL S8.56 _ 271.28 _M4A 188.34 (CC .24731

tip 211.60 LAp -1.84 LOP 291.97 VP 85.294 GAP -12.05 AZP 88.98 TAL 514.25 TAp 225.55 RCA 140.25

RC $0Z.717 GL 10.48 GP 4.44 ZAL 149.42 ZAP 45.45 ETS |84.19 ZN[ 70.03 [TE 181.04 ZAC 87.08

PLAN(TC_NTRIC CONIC

CS 25.965 VHL 5.096 DLA 12.87 R4L 176.98 RAD 6568.0 VI[L 12.138 PTH 2.18 VHp 4.552 DpA 15.35

LNCH AZMTH LNCH TINE L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM

90.00 19 54 50 2809.17 -27.59 75.79 47.15 95.79 20 59 47 2089.2

90.00 11 17 4 4510.51 9.89 109.48 40.85 $5.55 12 52 15 3910.5

100.00 21 22 58 2405.36 -28.99 5£.71 46.95 98.04 28 3 3 1805.4

100.00 12 51 45 4269.56 11.08 171.t4 40.01 82.06 15 4_ 55 5989.6

110.00 22 46 15 2144.87 -52.48 S2.N 49._4 101_49 25 Et 57 1544.9

110.00 13 25 0 4102.80 14.19 159,$7 58.19 58.57 14 55 25 5502.8

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

T0[-2.8551 TRA 8.6561 TC5-9.9042 BAU 2.4087 SGTI2S21.O _ 1009.5 IG5 1251.4

ROE .7263 RRA -.2762 RC5 .4900 FAU .£0996 RflT -,7813 _ -.7654 RTF .9950

FOE-4.1797 FRA 9.9450 FC3-6.9005 B9P 45978 80812589.5 R25 .0521 R15 -.995_

BDE 2.9460 6flA 8.6605 BC5 6.9217 F_P 4549 SG|12950.8 SG_ 687.1THA 176.65

4.459 DpA 45.52 RAP 159.27 ECC 1.4154

PO CST TIM INJ 2 LAT INJ 2 LONG

2091.1 -26.55 65.46

5894.6 5.72 181.82

1908.7 -27.49 44.29

5654.2 6.75 163.58

1545.1 -30.50 25.55

5488.6 9.40 149.40

ORBIT DETERMINATION ACCURACY

ST 4501.8 SR 826.9 SS 2341.6

CRT -.8049 CRS .8691CST -.9930

LSA 4959.0 MSA 527.2 SSA 14.0

EL| 4555.6 EL2 484.9 ALF 171.09

DATE NOV 8 1965

TO MARS

|NC 1.6440 Vl 29.866

APO 232.42 V2 25.82_

(TC 259.15 CLP 43.27

RAp 159.47 ECC 1.4273

INJ 2 LAT INJ 2 LONG

-28.55 65.55

6.25 182,71

-27.47 44.19

7.26 164_44

-50.49 85.53

9.93 150.17

ORBIT DETERNINATION ACCURACY

ST 4595.7 Sit 982.4 SS 2292.4

CRT -.8055 CR9 .8700 CST -.9929

LSA 4997.8 MDA 525.1 88A 15.9

EL1 4445.9 EL2 492.0 ALF 171.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 14 1984

HELIOCENTRIC CONIC

RL 149.19 LAL .OO

RP 211.33 LAP -1.66

RC 303.736 GL 10.44

PLAMETOCENTRIC CONIC

C3 26.731 VHL 5.170

LNCN AZMTH LNCH TIM(

90.00 lg 59 21

g0.D0 11 16 53

100.00 21 27 11

100.00 12 31 44

110.00 22 50 4

110.00 13 25 21

FLIGHT TIME 392.00 ARRIVAL DATE NOV 10 1965

DISTANCE 881.049 EARTH TO MARS

LOt- 20.68 VL 32.667 GAL -8.75 AZL 68.34 HCA 272.49 $NA 186.40 ECC .24913 INC 1.6628 vl 29.866

LOP 293.18 VP 23.324 GAP -12.24 AZP 89.93 TAL 313.62 TAp 226.11 RCA 139.96 APO 232.84 V2 25.956

GP 4.35 ZAL 149.98 ZAP 42.52 ET8 164.24 ZAE 68.82 ETE 181.14 ZAC 87.05 ETC 259.11 CLP 42.34

DLA 12.80 RAL 177.20 RAD 6568.1 VEL 12.170 PTH 2.18 VHP 4.648 DPA 15.16 RAP 189.71 ECC 1.4399

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2687_25 -27.54 73.64 48.10 96.86 20 44 9 2087.3 -28.30 65.19

4526.85 10.38 190.43 41.60 63.51 12 32 20 3926.8 6.74 183.64

2403.99 -28.87 52.61 47.90 98.10 22 7 15 1804.0 -27.45 44.09

4285.54 11.58 172.05 40.97 62.25 13 43 9 3685.3 7.78 165.52

2144.66 -52.41 32.21 47.19 101.50 23 25 49 1544.7 -30.49 23.52

4117.43 14.71 157.49 39.16 58.79 14 33 58 3517.4 10.47 150.96

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

70E-2.9718 TRA 8.9309 TC3-6.8248 BAU 2.4448 S6112786.6 SGR 995.5 SG3 1167.1 ST 4468.5 SR 817.9 SS 2242.8

RDE .7332 RRA -.2697 RC3 .4707 FAU .19617 RRT -.7241 RRF -.7594 RTF .9948 CRT -.8059 CRS .8710 CST -.9928

FDE-4.0814 FRA 9.6006 FC3-6.3333 8SP 44601 SG81282§.3 R23 .0537 R13 -.9949 LSA 5056.9 MSA 522.8 SSA 13.8

BDE 3.0609 8RA 8.9350 8_3 6.8410 FSP 4327 SG112807.0 SG2 685.5 THA 176.76 EL1 4537.2 EL2 479.0 ALF 171.55

LAUNCH OATE OCT 14 1964 FLIGHT TIME 394.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC DISTANCE 885.122 EARTH TO MARS

88.32 HCA 273.71 SMA 186.47 ECC .25103 |NC 1.6816 V1 29.866

89.89 TAL 312.97 TAP 226.68 RCA 139.66 APO 233.28 V2 25.986

184.29 ZAE 67.64 ETE 181.23 ZAC 87.03 ETC 259.06 CLP 41.44

RL 149.19 LAL .OO LOL 20.68 VL 32.671 GAL -8.91 AZL

RP 211.08 LAp -1.68 LOP 294.39 VP 23.362 GAP -12.44 AZP

RC 304.746 GL 10.40 GP 4.27 ZAL 150.54 ZAP 41.62 ETS

PLANETOCENTRIC CONIC

C3 27.342 VHL 5.248 DLA 12.33 RAL 177.73 RAD 6_.1 VEL 12.203 PTH 2.19 VHP 4.746 DPA 14.96 RAP 159.98 ECC 1.4533

LNCH AZMTH LMCH TINE L-I TIME |NJ LAT IHJ LONG XNJ RT ASC INJ AZMTH INJ TIME

SO.DO 20 3 49 2685.34 -27.52 73.50 49.08 96.93 20 48 34

90.00 11 16 39 4543.62 10.89 191.40 42.58 63.70 12 32 23

100.00 21 31 29 2402.63 -28.86 52.51 48.88 98.15 72 11 31

100.00 12 31 41 4301.56 12.09 172.98 41.96 62.45 13 43 23

110.00 22 53 59 2144.48 -32.41 32.19 68.16 101._1 23 29 43

110.00 13 25 40 4132.47 15.24 158.34 40.14 59.02 14 34 33

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-3.0930 TRA 9.2108 TC3-6.7403 8AU 2.4875 $G7t2938.6 $GR 992.6 863 1105.1

RDE .7406 RRA -.2639 RC3 .4517 FAU .1857_ flRT -.7173 flRF -.7539 RTF .9945

FDE-S.D850 FRA 9.2610 FC3-5.8396 BSP 45178 SGB12975.9 R23 .0553 fl13 -.9947

BDE 3.1805 BRA 9.2146 BC3 6.7556 FSP 4110 86112957.9 SG2 683.6 THA 176.87

PO CST TIM |NJ 2 LAT INJ 2 LONG

2085.3 -26.28 65.06

3943.6 7.27 184.59

1802.6 -27.43 44.00

3701.6 8.31 166.23

1544.5 -30.49 23.51

3532.5 11.02 151.77

ORBIT DETERMINATION ACCURACY

ST 4580.8 SR 813.5 SS 2193.1

CRT -.8068 CRS .8723 CST -.9926

LSA 5117.0 NSA 520.1 SSA 13.7

ELI 4628.1 EL2 475.7 ALF 171.76

LAUHCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.t9 LAL .00

9P 210.82 LAF -1.69

RC 305.746 GL 10.35

PLAN(TOCENTRIC CONIC

C3 28.400 VHL 5.329

LNCN AZMTH LNCH TIME

90.00 20 8 20

90.00 11 16 24

100.00 21 35 49

100.00 12 31 36

110.00 22 57 56

110.00 13 25 59

FLIGHT TIME 596.00 ARR|VAL DATE NOV 14 1965

DISTANCE 889.187 EARTH TO MARS

LOL 20.68 VL 32.675 GAL -9.08 AZL 88.30 HCA 274.93 SMA 186.54 ECC ,2§302 INC 1,7005 VI 29.866

LOP 295.61 VP 23.400 GAP -12.64 A ZP 89.85 TAL 312.30 TAp 227.23 RCA 139.34 kpo 233.74 v2 26.015

GF 4.19 ZAL 151.12 ZAP 40.75 ETS 184.34 ZAE 66.49 ETE 181.32 ZAC 87.01ETC 259.00 CLP 40.57

DLA 12.04 RAL 178.27 RAO 6568.1VEL 12.288 PTH 2.20 VHp 4.847 DPA 14.75 RAp 160.28 ECC 1.4674

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2683.44 -27.51 73.37 50.06 97.00 20 53 4 2083.4 -26.25 64.92

4560.81 11,41 192.39 43.59 63,91 12 32 25 3960.8 7.81 185.56

2401.29 -28.85 52.41 49.86 98.20 22 15 51 1801.3 -27.41 43.90

4318.19 12.61 173.94 42.97 62.67 13 43 34 5718.2 8.85 167.17

2144.34 -32.41 32.18 49.14 101.52 23 33 41 1544.3 -30.48 23.50

4147.90 15.78 159.21 41.16 59.27 14 35 6 3547.9 11.58 152.61

DIFFERENTIAL CORRECTIONS

TDE-3.2187 TRA 9.4974 TCS-6.6496 BAU 2.5301

ROE .7494 RRA -.2588 RC3 .4335 FAU .17572

F06-3.8886 FRA 8.9275 FC3-5.3566 BSP 45727

BDE 3.3045 9RA 9.5009 0C3 6.6637 FSP 3899

LAUNCH DATE OCT 14 1964

HELIOCENTRIC CONIC

RL 149.19 LAL .OO

RP 210.58 LAp -1.71

RC 506.?$7 GL 10.30

PLANETOCENTRIC CONIC

CS 29.508 VHL 5.414

LNCH AZMTH LNCH TIME

90.00 20 12 55

MID-COURSE EXECUTION ACCURACY

SG713084.9 SGR 970.5 SG3 1045.4

RRT -.7110 RRF -.7489 RTF .9942

96813120.9 R23 .0570 R13 -.9944

9G113103.1 SG2 681.4 THA 176.97

FLIGHT TIME 398.00

DISTANCE 893.246 EARTH TO MARS

LOL 20.68 VL 32.679 GAL -9.26 AZl. 88.28 HCA 276.15 SMA 186.61 ECC .25509 INC 1.7193 V1

LOP 296.84 VP 23.438 GAP -12.84 AZP 89.82 TAL 311.62 TAp 227.77 RCA 139.01 APO 234.22 V2

GP 4.12 ZAL 151.70 ZAP 39.91 ETS 184.38 ZAE 65.36 ETE 181.41 ZAC 87.00 ETC 258.94 CLP

OLA 11.75 RAL 178.81 RAD 6568.2 VEL 12.275 PTH 2.21 VHP 4.951 DPA 14.54 RAp 160.61 ECC

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ

2681.56 -27.49 73.23 51.07 97.06 20 57 37 2081.6 -26.28

ORBIT DETERMINATION ACCURACY

ST 4672.4 SR 809.3 SS 2142.9

CRT -.8079 CR$ .8737 CST -.9925

LSA 5177.8 MSA 517.2 SSA 13.6

EL1 4718.4 EL2 472.3 ALF 171.95

ARRIVAL DATE NOV 16 1965

29.866

26_043

39.75

1.4823

2 LONG

64.79

90.00 11 16 7 4578.42 11.93

100.00 21 40 14 2399.99 -28.85

100.00 12 31 30 4335.23 13.15

110.00 23 1 87 2144.24 -32.41

110.00 13 26 15 4163.73 16.32

DIFFERENTIAL CCRRECTIONS

T06-3.3484 TRA 9.7905 TC3-6.5548 BAU 2.5735

ROE .7566 RRA -.2§44 RC3 .4162 FAU .16605

FOE-3.7938 FRA 8.5993 FC3-4.9049 BSP 46252

80E 3.4328 9RA 9.7938 BC3 8.5680 FSP 3695

193.42 44.62 64.15 12 32 25 3978.4 8.36 186.57

52.32 50.87 98.24 22 20 14 1800.0 -27.39 43.81

174.92 44.00 62.91 13 43 45 3735.2 9.41 168.13

32.t8 50.14 101.52 23 37 42 1544.2 -30.48 23.49

160.11 42.19 59.54 14 35 39 3563.7 12.16 153.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT13228.6 SGR 959.1 $G3 987.9 ST 4762.9 SR 805.1 SS 2092.4

RRT -.7053 RRF -.7445 RTF .9939 CRT -.8091 C_S .8754 CST -.9923

96813261.3 R23 .0589 R13 -.9940 LSA 5239.0 MSA 514.2 SSA 13.5

S6113243.9 SG2 679.1 THA 177.06 EL1 4807.7 EL2 468.7 ALF 172.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 15 1994

HELIOCENTRIC C(_iIC

RL 149.15 LAb .DO

RP 238.31 LAP .56

RC 180.3TS GL -21.43

PLANEYOCENTRIC CONIC

C3 85.858 VHL 5.085

LNCH AZMTH LNCH VINE

90.00 21 50 1T

90.00 8 28 35

100.00 23 4 50

100.00 7 58 43

110.00 0 1 43

110.00 9 20 15

FLIGHT TIN( 240.00 ARRIVAL OAT[ JUN 12 1965

DISTANCE 582.435 EARTH TO MARS

LOL 21.68 VL 33.154 GAL -7.Z4 AZL 93.24 HCA 189.98 SMA 195.04 ECC .26528 INC 3.2385 Vl 29.974

LOP 211.64 VP 20.818 GAP 8.58 AZP 88.83 TAt. 324.38 TAp 154.36 RCA 143.30 APO 246.78 V2 23.058

GP 17.71 ZAL 136.50 ZAP 148.60 ET$ 147.08 ZA( 157.$6 ETE 52.15 ZAC 109.12 (TC 255.44 CLP 155.83

DLA -13.07 RAL 155.98 RAD 6588.0 VEL IZ.|$4 PTH 2.17 VHP S.842 DPA 15.14 RAP 19Z.91 ECC 1.4255

L-I TIM( INJLAT INJ LONG INh RT kSC INJ AZ14TH INJ TIME PO CST TIM INJ Z LAT IHJ Z LONG

1858.48 -9,84 20.OT $9.86 118.TS 22 21 15 1258.5 -5.97 13.31

5559.15 27.60 243.$6 2S.44 83.42 7 57 $4 4739.2 2S.40 234.70 -

181T.96 -10.84 1,76 19.23 118.03 23 31 48 1018.0 -T.0O 355.06

5084.91 20.94 222.07 28.25 82.16 g 20 58 4454.9 27.58 213.54

1452.09 -13.95 347.35 17.4t 121.53 O 25 $5 852.1 -9.68 340.85

4798.53 32.40 201.52 2S.SS 78.70 10 40 g 4198.5 30.59 192.82

DIFFERENTIAL C_qRECTIONS

TOE 1.8000 TRA-3.4103 TC3 1.4905 BAU .6253

ROE .9188 RRA-I.2217 RC$ 1.024T FAU .IGOS9

FOE-3.8928 FRA 5.8235 FCS-S.3?8? BSP 17508

00[ 2.0185 8RA 3.8225 BCS 1.8080 FP 2S54

MID-COURSE E_CUT|ON ACCURACY ORBIT OETERNINATZOei ACCURACY

SGT 4887.§ SGR ZO|s.2 $83 840.0 ST 2848.? SR 1113.4 SS 2439.1

RRT .998T _ -.9972 RT! r -.R802 CRT .9905 CRS .9991CST .9982

§110.3 R23 -.232R R13 -.0700 LSA 3558.4 MSA IB8.T SSA 11.0

SGI S089.1 _ 465.5 ?HA 23.01 EL1 2585.5 EL2 138.3 ALF 25.23

LAUNCH DATE OCT 15 1964 FLIGHT TINS 242.00 ARRIVAL DATE JUN 14 1965

H(LIOCENTR|C C,_MZC

RL 148.15 LAL .OO

RP 237.98 LAP .53

RC 182.851GL -18.95

PLAN(TOCENTRIC CONIC

C3 24.508 VHL 4.851

LN_N A_ih LKH TIME

90.00 21 32 28

90.00 6 51 33

100.00 22 48 30

100.00 8 18 12

110.00 23 44 43

110.00 9 38 30

DIFFERENTIAL C._NRECTION9

TOE I.TIR4 TRA-3.3822 TC3 1.3717 IAU ,8138

ROE .8311 RRA-1.1439 RC 3 E.0200 FAt/ .$N$4

FOE-3.8588 FRA 8.14T9 FCS-$.U84 JRP $7514

BOE 1.9080 BRA 3.5518 BC3 1.8T38 FSP 2859

DISTANCE $88.980 EARTH TO MARS

LOt. 21.88 VL 33.128 GAL -T.tS AZL 98.80 HCA 190.93 SMA 194.50 ECC .26269 INC 2.803? vl 29.874

LQP 212.80 VP 20.809 GAP 8.14 AZP 8T.25 TAL 524.59 TAp 155.52_RCA 143.41 AF_ 245.60 v2 23.089

64= 18.82 ZAL 157.15 ZAP 148.58 ETS 149.54 ZNE 158.55 ETE 51.91ZAC 105.12 ETC 255.50 CLF 152.95

DLA -10.88 R/d. t58.80 RAO 8S_B.O VI[L 12.070 pTH

L-I TIM( ;NJ bAT

1928.93 -1t.73

5244.28 28.68

1881.83 -t2.85

4984,R1 27.95

1905.83 -15.84

4713.ST 31.28

2.$8 VHp 5.681 DPA 14.04 RAP 192.67 (CC 1.4033

;_J LONG ,ha.... RT rim.''" *my'"' AZMTH IX_ TIME _ re?...... TTU ...._u, __ ........tit iuJ 2 LONG

24.03 19.84 113.97 22 4 35 1328.9 -8.13 17.19

258.39 25.02 80.14 8 18 58 4644.3 25.04 228.09

5.41 19.08 117.22 23 t8 32 1061.8 -9.10 359.63

215.86 24.78 T8.88 9 40 ST 4364.8 26.11 207.23

330.53 1T.38 120.T0 24 9 48 905.6 -11.85 343.75

195,83 23.|8 TS.40 10 ST 3 4113.6 28.94 187.17

NID-COURg[ EvlrCUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4890.2 _ SOU.9 SG3 893.4 ST 2817.0 SR 1048.7 SS 2438.0

RflT .2084 RRF -,994M8 RlrF -.9818 CRT .9901CRS .9988 CST .9962

888 S080,T R|3 -.J_R4 R13 -.9704 LSA 3817.3 MSA 173.? SSA 13.4

8Gt S080.9 liN 448.T ?HA 21,97 EL1 2537.7 EL2 133.8 ALF 24.11

LAUNCH DATE OCT 15 1884

HELIOCENTRIC CONIC

RL 149.15 LAL .DO

RP 23T.$5 LAP .50

RC 184.818 GL -14.T8

PLANETOCENTRIC CONIC

C3 23.399 VHL 4.837

LHCH AZNTH LKCH TIME

gO.DO 21 17 31

90.00 7 10 47

100.00 22 34 44

100.00 8 36 18

110.00 23 33 33

110.00 9 53 58

FLIGHT TIN( 844.00 ARRIVAL DATE JUN 16 1965

DISTANCE 589.544 EARTH TO MARS

LOL 21.68 VL 33.098 GAL -T.O5 AZL 92.44 HCA 101.89 SMA 193.99 ECC .260Z0 INC Z.4344 vt 29.874

bOP 213.58 VP Z0.804 GAP 7.71 AZP $7.&2 TAL 324.80 TAP 158.89 RCA 143.52 APO 244.47 YZ 23.123

GP 15.70 ZAL $3?,80 ZAP 148,40 (TS 1Sl.40 ZA( 158,84 ETE S2.OS ZAC 104.27 (TC 255.55 CLP 152.88

DLA -8.51RAL 157.14 RAD $58T.9 VEL 12.032 pTH E.1S VHP S.$31DPA 13.12 RAP 19Z.47 ECC 1.3851

L-I TIME !HJ LAY IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1985.09 -13.42 27.45 19.56 118.17 21 50 38 1385.1 -9.92 20.52

5163.43 25.61 250.70 23.82 7?.48 8 38 51 4863.4 23.63 222.$9

1738.01 -14.52 8.59 19,01 116.42 23 3 40 1136.0 -10.85 1.71

4887.75 26.80 210.$1 23.51 78.23 9 57 43 4287.7 24.64 201.98

1551.81 -t7.42 382,99 17.39 119.89 23 Sg 25 951.8 -13.32 346.29

4844.71 29,87 _90,88 22,51 T2.73 11 11 20 4044.7 27.32 182.47

DIFFERENTIAL C_RRECTION8

TOE 1.8490 TRA-3.3108 TC3 1.8470 BAU .8057

ROE .7681 RRA-1.0788 RC3 1,0180 FAU .17803

F0(-3.8415 FRA 6.4558 FC3-6.5t29 9_P 17429

ROE 1.8192 BRA 3.4813 BC3 1.9362 F84P 3013

LAUNCH DATE OCT 15 1984

HELIOCENTRIC C_NIC

RL 149.15 LAb .00

RP 237.31 LAp .47

RC 187.176 GL -14.87

PLAN(TOCENTR|C CONIC

C3 22.463 VHL 4.740

LNCH AZI4TH LNCH TIM(

90.00 21 4 37

90.00 7 27 15

100.00 22 22 48

100.00 8 51 45

110.00 23 23 49

110.00 lO 7 13

OIFFERENTIAL C-C_RECTIONS

TOE 1.6058 TRA-3.2394

ROE .7207 RRA-I.0178

FDE-3.8494 FRA 6.7467

ROE 1.7600 8RA 3.3984

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4828.3 M_R 1880.5 84;3 947.2 ST 2287.4 SR 989.1 SS 2442.5

RRT .94_T2 _ -.9982 RTF -.9826 CRT .9895 CRS .8976 CST .9970

SGB 5053.5 R23 -._J_39 R13 -.970T LSA 3485.7 MSA 161.8 SSA 18.1

SG1 5054.4 _82 438.8 ?HA 21.14 ELI 2486.7 ELI 131.5 ALF 23.23

FLIGHT TINS 248.00 ARRIVAL DATE JtJ_ 18 1965

DISTANCE 525.120 EARTH TO MARS

LOt. 21.88 VL 53.075 GAL -6.9R AZ_ 22.i2 _ 192.85 SMA 193.51ECC .28781 INC 2.1225 Vi 29.874

LOP 214.52 VP 20.900 GAP T.2R AZP 27.93 TAL 525.00 TAp 157.85 RCA 143.62 APO 243.40 V2 23.157

GP 14.92 ZAL 137.90 ZAP 148.08(T8 1|3,2T Z_ 180.85 ETE 52.54 ZAC 103.55 ETC 285.59 CLP 151.45

DLA -8.83 RAL t5T.52 RAO 858T._L 11,993 pTH 2.14 VHp 5.391 DPA 12.33 RAP 192.30 ECC 1.5697

L-I TIN( IMJ bAT INJ _ INJ RT ASC INJ A]D4TH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2035.51 -14.81 30.45 18.55 114,38 21 38 32 1435.S -11.44 83.44

5093.14 24.48 225.84 t_,82 75.31 8 $2 8 4493.1 22.23 217.81

1783.28 -15.93 |1._ 18,0_ 115.8_ 22 S2 31 1188.3 -12.35 4.48

4820.59 25.02 205,4T 22.47 T4.0S 10 12 8 4220.8 23.19 18?.SR

1592.22 -18.T8 355.54 17.47 119,10 _3 50 22 882.2 -14.75 348.54

4884.42 2R.88 186.44 21,38 70.54 11 23 38 3884.4 2S.TS 178.48

NIO-COUR81[EVlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.T474 BAU .8078 SGT 4898.1 88_ 1797.5 SG3 1002.1 S_ 2273.5 SR 947.8 88 1454.4

RC3 1.0218 FAU .18453 RRT ._NSSR RRF -.8884 RTF -.9652 CRT .9898 CR$ .8988 CST .9980

FC3-?,1118 B_P 16912 $G_ S0_8.3 R23 -.2138 R13 -.97_3 LSA 3474.2 M$A 144.4 9SA 19.4

BC3 2.0240 FSP 3185 S_| 5011.0 SG2 417.3 THA 20.49 ELI 2459.9 EL2 126.0 ALF 22.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643
i i •

LAUNCH DATE OCT 15 1964

HELIC_ENTRIC C_lC

RL 149.15 LAL ,00

mp ?_4.96 LAP .44

RC 189.421Gb o13.16

PLAMETOCENTRIC CONIC

C3 21.$60 VHL 4.6S4

LNCH AZMTH LMCH TIME

90.00 20 53 16

90.00 • 41 37

100.00 22 12 17

100,00 9 S 17

110.00 23 |5 12

110.00 10 16 $1

FLIGHT TIM( 246,00 ARRIVAL OATS JUN 20 1965

DISTANCE 596,729 EARTH TO MARS

LC4. 21,98 VL 33,048 GAL -6,87 AZL 91,85 HCA 193,81 SI4A 193,05 ECC ,2S551 IMC 1,9509 Vl 29,074

LOP 215.46 Vp 20.799 GAP 6_65 AZP 98.20 T/U. 325.20 TAP 159.01 RCA 143.72 APO 242.37 V2 23.191

GP 14.25 ZAL 138.09 ZAP 147.65 ST@ 154_96 zAE 161.60 ETE 55.39 ZAC 102.93 ETC ZSS.S2 CLP 1SO.E@

DLA -4.94 RAL 15.7.99 RAD 6597.9 VEL 11.990 PTH 2.13 VHP 5.259 OPA 11.66 RAP 192.15 ECC 1.3595

L-! TIME IMJ LAT IMJ LONG |NJ RT ASC INJ A_4TH |flJ TIME PO CST TIM IMJ 2 LAT IMJ 2 LONG

2079.91 -16.09 35.13 19.56 113.62 21 27 56 1479.9 -12.76 26.04

5031,12 23,55 221,67 21,97 73,50 9 S 26 4431,1 20,86 213.68

1625.00 -17.14 13.89 19.09 114.87 22 42 42 1225.0 -13.95 6.84

4761.25 24.45 201.45 21.59 72.25 10 24 59 4161.3 21.79 193.69

1626,03 -19,95 357,46 17,58 118,35 23 4Z 20 1028.0 -16.01 350.54

4530,99 27,41 182,60 20,43 68,73 11 34 22 3931.0 24,27 175.04

DIFFERENTIAL C¢)RRECTIONS

TOE 1.5406 TRA-3.1951 TC3 1.7929 BAU .5973

ROE .6795 RRA -.9704 RC3 1,0198 FAU ,$9228

FOE-3.8479 FRA 7.057G FCS-T,6855 BSP 17045

60[ 1.6838 ERA 3.3373 SC3 2.0627 FSP 3396

LAUNCH DATE OCT 15 1964

HELZOCENTRIC _IC

RL 149,15 LAL ,OO

RP 236,64 LAP ,41

RC 191,SS5 _L -11,69

PLAN(TOCENTRIC CQNIC

C3 20.958 VHL 4,578 OLA

LNCH AZNTH L_H TIM( L-I TIME 1NJ LAT

90.00 20 43 7 2119.49 -17.16

90.00 7 54 18 4975.68 22.23

100.00 22 2 52 1962,25 -18,19

100.00 9 17 15 4708,15 23,30

110.00 23 7 27 1960.08 -20.97

110.00 10 29 9 4483.09 26.19

DIFFERENTIAL CCRflECT|ONS

TOE 1.4871 TRA-3.1393 TC3 1,84426AU o5902

ROE .6478 RRA °,9283 RC3 1,0234 FAU ,20079

FOE-3.8671 FRA 7.3578 FC3-9,_30 Rm e 18985

ROE 1.6221 BRA 3.2727 8C3 2.10t31 FIP 3547

MZO-COURSEExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4983.2 $¢dll |745.2 $031037.0 ST 2236.3 SIR 911.0 SS 2460.9

RRT ,9913 RRF -,9948 RTF -,9834 CRT ,9885 CRS ,9951 CST .9984

4999,0 223 -,2t04 R13 -,9722 LSA 3444,8 MSA 140,2 SSA 22.1

$_1 4981,S _2 414,3 THA 19,94 EL1 2411,3 EL2 127.9 ALF 22.00

FLIGHT TZN( 230.00 ARRZVAL DATE JUN 22 1965

DISTANCE 600.340 EARTH TO MARS

LOL 21.68 VL 33.024 GAL -6.79 AZL 91.$1HCA 194,78 SMA 192.61 ECC .25332 INC 1.6125 vl 29.874

LCP 216.45 VP 20.800 GAP 6.44 AZP 88.44 TAL 323.32 TAP 160.17 RCA 143.82 APO 241.40 V2 23.229

GP 13.66 ZAL 13@.12 ZAP 147.19 2TS 138.30 ZAE 162.3t (TE 54.61 ZAC 102.39 (TC 255.65 CLP 149.81

-3.42 RAL 138.28 RAO $387.9 VI[L 11.931PTH 2.12 VHP 5.133 OPA 11.08 RAp 192.01ECC 1.3449

INJ LONG |NJ RT AK |NJ A_4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

35.55 t9.80 112.88 21 18 27 1319.5 -13.91 28.38

217.99 21.24 71.29 9 17 44 4375.7 19.56 210.33

t8.96 11.|2 114.13 22 33 54 1262.2 -14.78 9.03

t27.92 20.03 70.75 10 33 43 4108.2 20.46 190.28

359.58 17.89 117.63 23 35 7 1080.1 -17.11 352.39

179.62 19.62 67.20 11 43 32 3983.1 22.87 172.03

fl|D-COUR_[ EXECUT|ON ACCURACY ORBIT DET(_INATION A4_j_ACY

SGT 4iil,7 $62 |i99.9 $G$ 1113,8 ST 2204,5 _q 883,2 66 2474,8

RRT ,9689 RRF -,9937 RTF -,9638 CRT ,9674 CA@ ,9939 CST ,9986

4H8,@ 223 -,20DO 213 -,2723 LSA 3427,1MSA 136,9 SSA 24,7

SG| 4951.5 862 411.8 Tt4A 19.53 ELI 2371.3 EL2 129.8 ALF 21.65

LAUNCH OATE OCT 15 1964

HELIOCENTRIC CONIC

RL !49.15 LAL .00

RP 236.Z9 LAP .36

RC 193.877 Gk -10.26

PLANETOCENTRIC CON|C

C3 20.33S VML 4.510

LNCH AZll4TH LNCH 71ME

90.00 20 33 56

90.00 8 5 40

100.00 21 54 20

100.00 9 27 57

110.00 23 0 24

110.00 10 38 22

FLIGHT T|N( 252.00 ARRIVAL DATE JUN 24 1965

TO MARS

1.4054 vl 29.874

240.46 V2 23.261

255,67 CLP 148.94

21,68 VL 35,001 GAL

OISTANCE 603.970 EARTH

-6.71 AZL 91.40 HCA 195.74 SNA 192.19 ECC .25121 INCLOL

LOP 217,42 VP 20.803 GAP 6,03 A_P 88,65 TAL 325,56 TAp 161,33 RCA 143.91 APO

GP 13.16 ZAL 139.23 ZAP 148.52 ST@ 157.90 ZAE 163.37 ETE 56.22 ZAC t01.91 ETC

DLA -2.04 RAL 158.55 RAD 6567.8 VEL tl.904 PTH 2.12 VHP 5.013 DpA 10.57 RAP 191.80 ECC 1.$347

L-| T|M[ IHJ LAT |RJ LONG |MJ RT ASC |NJ A_4TH INJ T|R( PO CST TIM |MJ 2 LAT INJ 2 LONG

2155.15 -10.08 37.75 19,64 112.17 21 9 51 1555.1 -14.92 30.51

4923.80 21.14 214.72 20.61 70.71 9 27 43 4325.6 18.31 207.19

1895.82 -19.t2 18.23 19.19 113.43 22 25 55 1295.8 -15.76 11.02

4660.17 22.19 194.79 20.20 89.44 10 45 37 4060.2 19.19 167.26

1689.01 -21.88 1.14 17.$0 116.95 23 28 33 1099.0 -19.09 354.06

4439.74 25.91 176.80 10.93 63.90 11 32 22 3839.7 21.54 169.36

OIFFERENTIAL CORRECTIONS

TOE 1.4332 TRA-3.0835 TC3 1.8812 BAU .5829

ROE .6203 RRA -,9933 RC3 1,0258 FAU ,20989

FOE-3.6814 FRA 7,6?45 FC3-e,6920 BmP 17020

DOE 1.5617 BRA 3,2123 Be3 2,1427 FSP 3761

LAUNCH DATE OCT 15 1964

HELIOCENTRIC C_NIC

M|O-COURSE EXECUTICN ACCURACY

SGT 4943,7 8GR 1885,7 863 1171,3

RRT ,9434 RIU r -,I3928 RTF -,9992

Sr_ 4994.S R25 -.Z014 R15 *.9765

SG1 4917.5 $62 410.0 THA 12.21

FLIGHT TZN( 294.00

DISTANCE QOT.815

ORBIT DETERMINATION ACCURACY

ST 2168.7 SR 85R,5 99 2466.0

CRT .9863 CRS ,9918 CST .9991

LSA 3408.2 RSA 133.3 SSA 27.1

ELI 2322,0 EL2 132,E ALF 21,42

ARRIVAL DATE JUN 26 1965

EARTH TO MARS

ML 149.15 LAL .00 _ 21.$8 Vt. 36.979 GAL -9.$3 AZL 91.22 HCA 196.72 914A 121.79 ECC .24919 INC

RP 265,$4 LAP ,33 LOP 218,32 _P 20,$08 GAP 3,82 A_P 88,83 TAL 323,77 TAP 162,48 RCA 144,00 APO

RC 199.089 r,4. -9`OO r_ 12.71 ZAL 159`21 zAP 145.@5 ST@ 159.19 ZAI[ 164.12 ETE 59.23 ZAC 101.49 ETC

PLAN(TOCENT_|C CONIC

C3 19,790 VHL 4,441 OLA -,T@ RAL 158,7R RAO 8SST,8 V(L 11,881PTH 2,11VHP 4,897 DpA 10,14 RAP

LMCH AZMTH LNCH TIM L'I TIN| |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90.00 20 25 31 6181.51 -12.90 $9.78 19.10 111.48 21 I 59

90.00 8 13 38 4879.28 20.02 211.19 _0.09 89.61 R $T 13

100.00 21 49 30 1928.$5 -19.93 20.13 19.25 112.73 22 18 37

100.00 9 37 $7 4@12.49 21.12 10|.99 19.63 88,34 10 34 34

110.00 £E 13 55 1115.33 -22.1_1 2.78 17.21 119`£R 23 22 $0

110,00 10 48 4R 4400,21 R$eRR ST4,Lr? 18.33 @4,19 12 0 2

DIFFERENTIAL CGRRECTIONS NID-COUR24[ EXECUTION ACCURACY

TDE i,SSS4 TRA-$,0874 TC3 1,91|9 IAU ,STIR HT 411t,@ IIGR JlSS,Z _5 1231.2

ROE .3990 glltk -.B6Z? RC3 1.0_tt FAU .£1759 RRT .9445 I_F -.2913 RTF -.9187

FDE-$.RC_$ FRA 7.Rl_l FC5-R.8234 BliP 18949 _ 4RDT._ 229 -,19_1 R|3 -.2728

1.50_4 mlk 3.1479 KS £.1?89 Flip 5N8 _| 4880.9 1_2 409.4 THA 19.00

1.2170 Vl 29.874

639.59 V2 23.297

255.69 CLP 148.06

191,75 ECC 1,$255

PO CST TIM IHJ 2 LAT lNJ 2 LONG

1587,6 -15,82 32,46

4280.0 17.13 204.37

1366,3 -16,68 12,94

4016.4 17.99 184.59

1115.3 -18.96 355,60

_800,2 60.29 166,98

_6|TDETERNINATION ACCURACY

ST 6134,8 SR 841,t $S £806,0

CRT .R851 CR8 .9999 CST .2294

LSA 3396,0 MSA 193,4 69A 29,£

ELI 6290.8 EL2 134.9 ALF RI.ES
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE OCT 15 1964 FLIGHT TIM( 256.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CC_iIC

RL 149.15 LAL .DO

RP 235.59 LAp .32

RC 198.280 GL -7.86

PLANETOCENTRIC CONIC

C$ 1R.276 VML 4.391

LNCH AZMTM LNCH TIM(

SO.D0 2D 17 46

90.00 8 25 16

100.00 21 39 17

100.00 9 46 27

110.00 22 47 55

110.00 10 54 17

DIFFERENTIAL CORRECTIONS

TOE 1.3406 TRA-2,DGG9

RDE .5817 RRA -.8359

FDE-3.9465 FRA 8.3074

ROE 1.4613 BRA 3.0624

DISTANCE 611.275

LOt. ZI.68 VL 32.958 GAL -6.56 AZL 91.05 HCA 197.69 SMA

LOP 219,36 VP 20.815 GAP 5,22 AZP 89,00 TAL $25,95 TAp

GP 12.32 ZAL 158.16 ZAP 145.11 ETS 160.36 Z_E 164.96 ETE

EARTH TO MARS

191.40 ECC .24725 IMC 1.0498 Vl 29.874

163.64 RCA 144.06 APO 238.73 V2 23.333

60.72 ZAC 101.12 ETC 255.71 CLP 147.09

DLA .37 RAL 158.98 RAG 6567.8 VEL 11.860 PTH 2.10 YHP 4.786 DPA 9.77 RAP 191.61ECC 1.3173

L-I TIME ZNJ LAT INJ L(_iG INJ RT ASC INJ AZ14TH ZNJ TIM( PO C$T TIM INJ 2 LAT |NJ 2 LONG

2217.27 -19.63 41.65 19.75 110.82 20 54 43 1617.3 -16.63 34.27

4838.10 19.07 209.14 19.58 69.86 9 45 54 4238.1 16.00 201.81

1954.32 -20.66 21.89 19,52 112.10 22 11 51 1354.3 -17.48 14.53

4576.27 20.09 189.45 19.14 67.38 11 2 43 3976.3 16.85 182.15

1739.46 -23.40 4.27 t6.01 115.66 23 16 55 1139.5 -19.75 357.03

4363.90 22.92 172.00 17.81 63.83 12 7 1 3763.9 19.11 164.82

MID-CouRSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.9513 BAU .5700 3GT 4561.1SGR 1613.0 $63 1293.0 ST 2100.5 SR 827.1 SS 2521.1

RC3 1.0410 FAU .22669 RRT .9632 RRF -.9904 RTF -.9671 CRT .9840 CRS .9878 CST .9995

FC-10.1801BSP 16838 SG8 4856.8 R23 -.1910 R13 -.9730 LSA 3381.1MSA 137.4 SSA 30.8

BC3 2.2116 FSP 4175 SGI 4639.4 SG2 410.2 THA 18.88 ELI 2253.3 EL2 |37.4 ALF 21.26

LAUNCH DATE OCT 15 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUN 30 1965

HELIC_ENTRIC C_NIC

RL 149.15 LAL .00

RP 235.24 LAP .29

RC 200.480 GL -6.80

PLAN[TOCENTRIC CONIC

CS 18.862 VHL 4.338

'"C_ A .............._ LRIn L_n I,ME

90.00 20 10 33

90.00 8 33 51

100.00 21 32 33

100.00 9 54 32

110.00 22 42 ZO

110.00 11 1 14

DIFFERENTIAL C-_RRECT|ON9

TOE 1.6993 TRA-E,9052

ROE .5876 RRA -.8132

FDE-3.DIS4 FRA 8.6369

8DE 1.4150 liRA 3.01N

DISTANCE 614.949 EARTH TO MARS

LOL 21.68 VL 32.938 GAL -6.48 AZI. 90.90 HCA 198.67 SI4A 191.04 ECC .24340 INC .8995 VI 29.874

LOP 220.34 VP 20.824 GAP 4.89 AZP 89.15 TAL 326.12 TAp 164.79 RCA 144.16 APO 237.92 v2 23.369

GP 11.97 ZAL 138.07 ZAP 144.31 ETS 161.44 ZN[ 165.69 ETE 63.69 ZAC 100.76 ETC 255.73 CLP 146.13

OLA 1.44 RAL 139.16 RAO 6567.8 VEt. 11.841 PTH 2.$0 VHp 4.679 DpA 9.45 RAP 191.47 ECC 1.3098

L"-'_ TIME INJ LAT INJ _ INJ RT ARC iN,i AZMTH ;HJ TIK_ --r'u "_a,...... TIM .nJ 2 _.'AT ;;_J 2 LONG

2244.69 -20.29 43.40 19.80 210.19 20 47 57 1644.7 -!7.36 35.95

4799,41 18,0t) 206,79 19,15 67,84 9 53 51 4199,4 14.93 199.47

1980.13 -21.31 93.33 19.311 111.47 22 5 33 1560.1 -16.20 16.11

4539.18 1R.10 187.14 18.70 66.58 11 10 11 3939.2 15.76 179.93

1761.71 -24.05 5,8T 1O,II 113.06 23 11 42 1161.7 -20.47 358.35

4330.37 21.79 169.93 17.35 69.9R 12 13 25 3730.4 16.00 162.86

MIO-COURS( EXECUTION ACCURACY ORBIT DETEN4INATION ACCURACY

TC3 1,9742 8AU ,§829 SGT 4539,J _ 1595,7 SG3 1356,5 ST 2063.8 3R 815.9 S$ 2540.6

RC3 1.0507 FAU .93389 RRT ._HS91 RRF -.RRR2 RTF -.9674 CRT .9828 CRS .9855 CST .9997

FC-IO.R496 BDP 18732 SGI 4810.S R23 -.1940 R13 -.9732 LSA 3370.2 MSA 141.2 sSk 32.0

RC3 2.2384 FSP 4400 $GI 4799.8 _ 419.1 THA 16.83 EL1 2214.7 EL2 140.5 ALF 21.32

LAUNCH DATE OCT 15 1964 FLIGHT TIlE 260.00 ARRIVAL DATE JUL 2 1963

HELIOCENTRIC CONIC DISTANCE 616.638 EARTH TO MARS

RL 149.15 LAL .DO LOL 21.66 YL 32.919 GAL -6.41AZL 90.76 HCA 199.65 SNA 190.70 ECC .24362 |NC .7627 vl 29.874

RP 264.69 LAp .28 LOP 221.32 VP 20.635 GAP 4.43 AZP 89.26 TAL 326.29 TAp 165.94 flCA 144.24 APO 257.15 v2 23.405

RC 202.623 GL -S.83 GP 11.66 ZAL 137.96 ZAP 143.46 ETS 1t2.44 ZAE 166.35 ETE 67.18 ZAC 100.48 ETC 255.74 CLp 145.12

PLANETOCEMTRIC CONIC

CS 18.408 VML 4.290 DLA 2.43 RAL 159.30 RAD 6567.7 VEL 11.625 PTH Z_,D9 VHP 4.575 DPA 9.16 RAp 191.32 ECC 1.3029

LNCH' AZI4TM LblCM TIME L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ A_qATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9O.OO 20 3 47 2270.10 -20.68 45.03 19.84 109.56 _0 41 38 1670.1 -16.02 37.52

90.00 6 41 49 4763.46 17.15 204.50 16.77 67.12 10 1 11 4163.5 13.91 197.33

100.00 21 99 16 2004.07 -21.90 25.08 19.44 110.87 21 59 40 1404.1 -18.86 17.58

100.00 _0 9 0 4504.72 18.15 185.89 19.31 65.83 tl 17 5 3904.7 14.74 177.89

110.00 22 37 6 1769.34 -24.64 6.98 18.19 114.48 23 6 49 1162.3 -21.12 359.60

110.00 11 7 39 4299.29 20.82 168.04 16.95 69.26 12 19 16 3699.2 16.94 161.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBXT DETERMINATION ACCURACY

TOE 1.2840 TRA-2.8311TC3 2.0148 _AU .5609 SGT 4489.9 Srdl 1584.6 SG3 1423.2 ST 2035.0 SR 809.4 SS 2568.0

.5371 flRA -.7918 RC3 1.0884 FAU .24630 RRT .gHSI_.RRF -.9679 RTF -.9683 CRT .9922 CRS .9832 CST .9998

P09-4.04TS FRA 8.9559 FC-11.5849 B9P 16350 SC_ 4761.3 R23 -.1782 R13 -.9740 LSA 3371.7 MSA 145.1 SSA 32.7

ROE 1.3613 BRA 9.9397 RC3 9.2798 FDP 4SR4 SG1 4743.6 SG2 410.6 THA 18.90 EL1 2185.5 EL2 141.5 ALF 21.43

LAUNCH DATE OCT 13 1964 FLIGHT TINE 262.00 ARRIVAL DATE JUL 4 1963

HELIOCENTRIC CCNIC DISTANCE U2.339 EARTH TO MARS

RL 149.15 LAL .00 LCL 91.68 VL 32.901GAL -6.35 AZL 90.94 HCA 200.93 SNA 190.37 ECC .24193 INC .6362 vl 29.874

RP 234.53 LAP .99 LOP 929.30 Vff 90.R47 GAP 4.03 AZP 89.40 TAL 328.43 TAP 167.08 RCA 144.31 APO 236.42 v2 23.442

RC 204.770 GL -4.93 GP 11.38 ZAL 137.63 ZAP 149.58 [TS 163.37 ZA[ 188.95 [TE 71.24 ZAC 100.20 ETC 255.76 CLP 14J_09

PLANETOCLrNTRIC C_14|C

C3 19.094 VHL 4.245 OLA 3.35 RAL 159,44 RAO 65&7,7 VI[L 11,807 PTH 2,09 VHp 4,473.DPA 8,95 RAP 191,16 ECC 1,2966

LNCH AZMTH LNCH T|N[ L-Z TIHI[ INJ LAT INJ LONG INJ RT ASC IN_ AZRTH INJ Title PO CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 li 57 27 9293.83 -21.41 41,3i 19.89 108.99 20 35 41 1693.8 -18.69 39.00

90.00 9 49 11 4729.94 18.25 902.43 18,43 86.49 10 8 1 4199.9 12.94 195.34

100.00 21 20 92 2099.41 -22.43 26.30 19.50 110.29 21 54 8 1428.4 -1"9.47 19.94

100.00 10 8 58 4472.59 17.94 183.01 17.93 65.20 11 23 30 3872.6 13.76 176.01

110.00 29 39 12 1801.57 -25.17 6.22 1R._8 113.93 93 2 13 1201.8 -21.76 .77

110.00 11 13 37 4270.19 19,69 166.30 |8.|7 61.61 |2 24 47 3670.2 15.R4 159.41

DIFFERENTIAL CORRECTIONS MID-COUR6[ EXI[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 1.2198 TRA-2.7672 TC3 9.0189 BAU .5517 SGT 4439.0 8DR 1578.2 SG3 1491.9 ST 1993.1M 803.3 66 2590.4

ROE .5473 RflA -,7753 RC3 1,0795 FAU ,95614 RRT ,IN_03 RRF -,9887 RTF -,9602 CRT ,9809 Cfl6 ,R807 CST ,9998

FOE-4.0962 FRA 9.3034 FC-12.302R 98P 16252 SG8 4704.0 R|3 -.1745 R15 -.9740 LSA 3362.1MSA 159.2 6SA 33.1

DOE 1.3370 BRA 2.8737 BC3 2.2894 FSP 4836 $61 4883.5 SG2 416.0 THA 19.01 EL1 2143.9 EL2 145.4 ALF 21.67
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JPI. TM 33-1OO EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE OCT 15 1964

NELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 234.17 LAp .19

RC 206.900 ;L -4.09

PLANETOCENTRIC CONIC

C3 17.674 VHL 4.204

LNCH AZMTH LNCH TIME

90.00 19 51 29

90.00 8 56 5

100.00 21 14 46

tOO.DO 10 15 27

110.O0 22 27 34

110.00 11 19 10

FLIGHT TIM[ 264.00 ARRIVAL DATE JUL 6 1965

DISTANCE 626.051 EARTH TO MARS

LOL 21.68 VL 32.883 GAL -6.29 AZL 90.53 HCA 201.62 SMA 190.05 ECC .24032 INC .5247 vl 29.674

LOP 223.29 vP 20.862 GAP 3.67 AZP 89.51TAL 326.61 TAP 166.22 RCA 144.38 APO 235.73 V2 23.479

GP 11.14 ZAL 137.69 ZAP 141.61ETS 164.23 ZA( 167.46 (T( 75.67 ZAC 99.94 (TC 255.77 CLF 143.02

DLA 4.21RAL 159.55 RAD 6567.7 VEL 11.792 PTH 2.08 VHP 4.379 DpA 8.76 RAP 190.98 ECC 1.2909

L-I TIME INJ LAT INJ LQNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2316.08 -21.90 48.02 19.94 108.42 20 30 5 1716.1 -19.18 40.40

4696.55 15.39 200.55 18.13 65.93 10 14 24 4098.5 12.01 193.50

2047.34 -22.92 27.87 19.55 109.73 21 48 55 1447.3 -20.02 20.27

4442.51 16.38 181.25 17.66 64.64 11 29 30 3842.5 12.83 174.26

1819.58 -25.66 9.39 18.36 113.39 22 57 54 1219.6 -22.28 1.67

4243.04 19.00 164.70 16.24 61.04 12 29 54 3643.0 14.99 157.87

DIFFERENTIAL CCRRECT1ONS

TOE 1.1702 TRA-2.?066 TC3 2.0009 8AU .5388

ROE .5385 RRA -.7624 RCS 1.0919 FAU .26579

FDE-4.1381 FRA 9.6724 FC-13.0196 9SP 16266

DOE 1.2862 BflA 2.8119 8CS 2.2794 FSP 5109

LAUNCH DATE OCT 15 1964

HELIOCE_iTRIC C(_ilC

RL 149.15 LAL .00

RP 238.80 LAP .16

RC 209.011 GL -3.30

PLAN[TOCENTRIC CONIC

CS 17.350 VHL 4.163

LNCH AZI4TN LNCH TZl4E

90.00 19 45 49

gO.DO 9 2 35

100.00 21 9 31

100.00 10 21 3S

110.00 22 23 11

110.00 11 24 23

DIFFERENTIAL C_MflECTIONS

TOE I.ISS8 TRA-2.9313 TC$ _.0038 BAU .§313

ROE .5130 RRA -.7499 RC-_ 1.1098 FAU .27970

FOE-4.2020 FRA10.0317 FC-13.9070 BSP 15964

DOE 1.2529 BRA 2.T360 8C3 Z.2907 F_P §352

MID-COURSE EXECUTIDN ACCURACY ORBIT DETERMINATION ACCURACY

867 4385.1 8GR 1570.6 863 1560.9 ST 1943.6 SR 798.2 SS 2610.7

RRT .8591RRF -.9854 RTF -.9676 CRT .9790 CRS .9779 CST .9998

4838.1 R23 -.172T ill3 -.9736 LSA 8347.1MSA 160.8 SSA 83.5

861 4819.8 S_ 425.3 THA 19.19 EL1 2095.6 EL2 150.9 ALF 22.02

FLIGHT TIME 286.00 ARRIVAL DATE JUL 8 1965

D18TAt_E 629.778 EARTH TO MARS

LOL 21.68 VL 32.867 GAL -6.28 AZL 90.42 HCA 202.61 SMA 189.75 ECC .23878 INC .4205 vl 29.874

LOP 224.28 VP 20.877 GAP 5.30 AZP 88.81 TAL 326.76 TAp 169.36 RCA 144.45 APO 235.06 V2 23.517

GP 10.92 ZAL 157.$4 ZAP 140.61(78 165.03 zAE 167.86 ETE 81.08 ZAC 99.70 ETC 255.79 CLP 141.91

OLA 5.02 RAt. 1§9.68 RAiD 8587.7 V(L 11.778 PTH 2.08 VHP 4.284 OPA 8.61 RAP 190.78 (CC 1.2855

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2337.03 -22.34 49.39 18.98 107.87 20 24 46 1737.0 -19.69 41.72

4669.02 14.56 198,77 17.88 65.44 10 20 24 4OG9.O 11.13 191.78

2067.05 -25.87 _9.16 18.61 109.19 21 43 58 1467.0 -20.53 21.51

4414.23 15.54 178.58 17.38 64.14 11 35 8 3814.2 11.94 172.63

1856.52 -28.12 10.50 18.44 112.88 22 53 47 1236.5 -22.79 2.92

4217.53 18.15 183.20 15.95 60.53 1234 41 3617.5 14.09 156.45

MID-COURSE (XECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

86T 4291.9 6_ lS89.9 863 1833.8 ST 1903.4 SR 796.7 SS 2636.3

RRT .9572 _ -.984| RTF -.8878 CRT .9782 CRS .9753 CST .9997

4570.0 R23 -.1673 R13 -.9739 LSA 3345.0 MSA 168.8 SSA 33.4

861 4549.8 _ 428.8 THA 19.48 ELI 2057.6 EL2 153.1 ALF 22.40

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .DO

RF 233.44 LAP .13

RC 211.104 ;L -2.58

PLANET(_ENTRIC CONIC

C3 17,0§1 VHL A.129

LNCH AZ14TH LNCH T|NE

90.00 19 AO 27

90.00 9 8 42

100.00 21 4 31

100.00 10 27 18

110.00 22 19 2

110.00 11 28 18

FLIGHT TIM( 268.00

21.68 VL 32.831 GALLOL

LOP 225.27 VP 20.895 G.AF 2.93 AZP 89.70 TAL 326.90 TAP 170.50 RCA 144.51

GP 10.72 ZAL 137.39 ZAP 139.56 ET8 165.79 ZA( 168.14 ET( 86.82 ZAC 99.46

ARRIVAL DATE JUL ID 1965

DISTANCE 633.517 EARTH TO MARS

-8.17 AZL 90.32 HCA 203.60 SNA 129.47 ECC .23731 INC .3230 vl 29.674

APO 234.43 V2 23.555

ETC 255.80 CLP 140.77

OLA 5.77 RAL 159.75 RAO 6567.? VEL 11.766 PTH 2.08 VHP 4.193 DpA 8.49

L-1 TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

2356.84 -22.15 50.70 20.03 107.33 20 19 44 1756.8

4641.16 13.77 197.12 17.82 65.01 10 26 3 4041.2

2085.66 -23.78 30.39 19.86 108.67 21 39 17 1485.7

4387.60 14.75 177.99 17.13 63.70 11 40 28 8787.6

1852.50 -28.54 11.55 18.32 112.36 22 49 54 1252.5

4193.52 17.34 161.61 15.89 60.07 12 39 11 3593.5

RAp 190.56 ECC 1.2806

INJ 2 LAT INJ 2 LONG

-20.16 42.98

10.29 190.17

-21.01 22.69

11.10 171.10

-23.27 3.91

lS.23 155.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0955 TRA-2.555R TC3 1.9911 8AU .5217 867 4208.5 _ 1572.0 863 1709.1 ST 1859.2 SIR 796.8 SS 2667.2

ROE .5288 flRA -.7396 RC3 1.1288 FAU .29787 flflT .9558 _ -.9629 RTF -.9876 CRT .9772 CflS .9726 CST _ .9995

FOE-4.2716 FflAI0.4022 FC-14.6159 6_P 15689 8GB 4493.4 R23 -.1838 ill3 -.9739 LSA 3342.6 MSA 177.8 $SA 33.2

DOE 1.2165 6RA 2.6607 8C3 2.2889 FSP 5804 861 4472.3 _ 435.1THA 19.84 EL1 2016.7 EL2 156.0 ALF 22.87

LAUNCH DATE OCT 15 1964 FLIGHT TIME 270.00 ARRIVAL DATE JUL 12 1965

DISTANCE 837.267 EARTH TO MARS

LOt. 21.68 VL 32.838 GA L -8.12 AZL 90.23 _ 204.$9 SNA 189.20 ECC .23591 INC .2341 Vl 2R.874

LOP 226.27 Vie 20.914 GAP 2.58 AZP 89,11 TAL 327.04 TAp 171.63 RCA 144.57 APO 253.63 V2 23.593

GP 10.54 ZAL 137.23 2AP 138.47 ET8 118.$0 ZA( 168.28 ETE 82.99 ZAC 99.26 ETC 255.82 CLP 13,.60

HELIOCENTRIC C(_iIC

RL 149.15 LAL .00

RP 233.07 LAp .10

RC 213.179 GL -1.87

PLAN(TOCENTI_IC CONIC

C3 19.775 VHL 4.O96 DLA 6.49 RAL 158.84 RAO 6587.7 V(L 11.754 pTH 2.07 VHP 4.105 DPA 8.41 RAP 190.33 ECC 1.2761

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT A8C |NJ AZNTH INJ TIN(

90.OO 19 35 21 2375.63 -23.12 51.95 20.07 106.82 20 14 56

90.00 R 14 30 4614.89 13.01 193.56 17.41 I_.62 lO 31 25

1oo.00 20 59 46 2103.31 -24.16 31.57 19,72 108.16 21 34 50

100.00 10 32 45 4366.44 13.88 176.51 16.81 63,31 11 45 27

110.00 22 15 5 1687.63 -26.92 12.55 11.10 111.90 22 46 13

110.00 11 53 56 4170.86 16.57 160.51 13.48 59.67 12 43 27

DIFFERENTIAL C_RRECTION8 MID-COURSE E"drCUT|CN ACCURACY

TDE 1.0559 TRA-2.4787 TC3 1.8671BAU .5106 86T 4117.9 _ 1576.7 863 1766.6

ROE .5255 RRA -.7318 RC3 1.1484 FAU .29925 R2T .9548 W -.9817 9"11= -.9672

FOE-4.3390 FRAlO.TBTR FC-15.4437 88P 15416 _ 4409.4 R23 -.1603 fl13 -.9738

80( 1.1793 BRA 2.5044 8C3 2.2?78 F_P 5075 861 438?.2 862 442.3 THA 20.29

PO CST TIM INJ 2 LAT INJ 2 LONG

1775.6 -20.60 44.18

4014.9 9.48 188.Q5

1503.3 -21.45 23.81

3762.4 10.29 169.67

1267,8 -23.71 4.86

3570.9 12.42 153.87

ORBIT DETERMINATION ACCURACY

8T 1811.1 SR 7R7.7 88 2695.4

CRT .9762 CR8 .9699 CST .9994

LSA 3338.5 MSA 127.3 SSA 33,0

(L1 1972.6 EL2 158.9 ALF 23.43

264



JPL TM 33-tOO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LA_ACH DATE OCT 15 1994

HELIO(ENTRIE CONIC

RL 149.|5 LAL .00

RP 232.70 LAP .DT

RC 219.23G GL -1.21

PLANETOC[NTR|C CONIC

C3 |S.SZO VHL 4,DG4

LNCH AZHTN LNCN TIME

90.00 19 SO 29

9@.DO 9 2D

100.00 20 55 15

100.00 10 37 55

110.00 82 11 ZO

110.00 11 _8 ZO

FLIGHT 1|142 ZTZ.O0 ARRIVAL DATE JUL 14 1965

DISTANCE 641.029 EARTH TO MARS

L04. 21.$8 VL 32.621 GAL -6.09 AZL 90.15 HCA 205.59 SMA 188.94 ECC .23459 INC .1503 Vl 29.87A

LOP 227.27 Vp Z0.935 GAP 2.21 AZF 89.86 TAL 327.17 TAp 172.76 RCA 144.62 APO 233.27 VZ 23.631

GP 10.38 ZAL 137.07 ZkP 137.34 ET9 167.16 ZAE 168.20 ETE 99.43 ZAC 99.06 [TC 255.84 CAP 138.38

DLA 7.16 RAL 159.92 RAD 8507.7 VEL 11.745 PTH 2.07 VHP 4.020 OPA 8.95 RAP 190.07 (CC 1.2719

L-I TIME INJ LAT INJ L_IG INJ R1 A$C INJ AZlATH IHJ TIME P@ C$T TIN INJ Z LAT INJ Z LONG

Z399.50 -23.47 59,14 20.12 106.$1 20 10 23 1793.5 -21.01 45.34

4569.99 12.26 194.10 11.22 64.28 10 $6 SO sggo.o 6.72 167.25

2120.08 -24.51 32.69 19.78 107.67 21 30 $5 1520.1 -21.06 24.89

4538.94 13.25 179,18 16.72 62.96 11 50 14 3738.6 9.52 168.32

1882.00 -87.29 19.51 18.68 111.44 82 42 42 1282.0 -24.19 5.77

4149.49 15.83 159.30 15.25 59.$0 12 47 29 $549.S 11.84 152.70

DIFFERENTIAL OCRRECTIONS

TOE 1.0173 TRA-2.3974 TC3 i.9342 BAU .4998

ROE .5231 RRA -.724D Re@ 1.1695 FAU .31105

FO(-4.4190 FRAIl. IT99 FC-lS.SOOT BSff

BOE 1.1499 9RA 2.5041 BCS Z.2903 FSP

LAUNCH bATE OCT 15 1944

HELIOCENTRIC CONIC

flL 149.15 LAL .00 LOL 21.68 VL

RP ZSE.S2 LAP .OS LOP 289.27 VF

NIO-COURK EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4016.3 Srdq 1583.8 SG3 1869.3 ST 1791.5 SR 800.1 SS 2725.5

RRT .9987 flRF -.9609 RTF -.9666 CflT .9754 CRS .9671 CST .9991

150@4 _ 4517.2 RE@ -.1S74 RIS -.9797 LSA SSS6.S MSA 197.2 SSA 32.7

9148 861 42R3.7 SG8 450.0 THA 20.83 EL1 1927.9 EL2 161.S ALF 24.07

FLIGHT TIN[ 274.00

DISTANCE 644.002

-@.OZ AZL 90.07 HCA 209.S0 S_4A$8.807 GAL

20.957 GAP 1.95 AZP 08.93 TAL 387.29 TAp

RC 817.275 GL -.90 GP 10.24 ZAL 199.98 SAp 194.19 ET9 t81.80 ZAI[ 168.07 ETE

PLANIETOCENTRIC C.ONIC

C3 16.294 VHL 4.0S_OLA 7.80 RAL 190.00 RA0 95@T.7 VI[L 11.799 PTH 8.07 VHp

L_CH AZMTM L..s_'-H T!IE L-! TIN( INJ LAT

gO.DO 19 25 51 2410.54 -29,79

90.00 9 25 15 4509.$9 11.58

100.00 20 50 ST 2150.07 -24,84

100.00 10 42 51 4319.00 18.$5

110.00 22 7 40 19@S.68 -27.88

110.00 11 42 $1 412t).£5 15.18

DIFFERENTIAL C_ilRECTICI49

TOE .9774 TRA-2,5142 TCS 1.9@90 BAU ,4840

ROE .$216 lIRA -.7200 RC$ 1.1R1S FAU .$8303

FDE-4.4975 FRAlI.591_ FC-IT.1TS8 SIP 14778

SO@ 1.1079 BRA 2.42_ BCS 8.8985 FliP 8438

ARRIVAL DATE JUL 16 1965

EARTH TO MARS

188.70 ECC .2SSS1 INC .0730 Vl 29.874

179.88 RCA 144.97 APO 232.73 V2 23.670

105.97 ZAC 98.87 ETC 855.85 CLP 197.13

3.958 DPA 8.$2 RAp 189.78 ECC 1.2880

INJ _ !NJ RT kSC !NJ AZHTH !NJ T!MA[ _ CST TIH !HJ 2 LAT !MJ 2 LONG

54._8 80.15 105.89 20 6 2 1810.5 -21.39 46.44

198.78 17.06 89.R9 10 41 22 3966.4 7.98 185.88

59,78 19.84 107.19 21 28 33 f596.1 -22.25 25.92

179.01 14.59 98.85 11 54 47 3716.1 9.79 167.05

14.44 18.71 110.88 22 39 22 1285.7 -24.52 6.64

SSS.tS IS.08 59.97 12 51 20 3529.2 10.90 151.60

NIO-COURGI[ EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

NT $904.7 Mdl 1398.9 963 1948.1 ST 1708.2 aM lOS.t 9S 2T55.6

RmT ,DSOIImF -,8794 811 r -.9458 CRT .974§ CRS .9049 CST .9998

481T.1 R83 -.1954 RIG -.9794 LSA SSSS.5 NGA 207.S 99A 32.4

8St 4191.0 Met 459.0 THA 21,47 ELI 1880.5 EL2 163.9 ALF 24.82

LAUNCH DATE OCT 15 1994 FLIGHT TIN( 278.00 ARRIVAL DATE JUL IS 1965

HELIOCENTRIC CONIC DISTANCE 648.586 EARTH TO MARS

RL 149.15 LAb .DO LOL 81.89 VL $2.T94 GAb °5.97 A_ 80.00 HCA 207.G0 _4A 168.47 ECC .83212 INC .ODD0 V1 29.874

RP 231.99 LAP .00 L(_ 289.28 V@ 20.980 GAP 1.51 AZP $0.00 TAL 387.40 TAp 175.00 RCA 144.72 APO 838.22 V2 29.T09

RC 219.295 GL -.01GP 10.11ZAL 139.77 2AP 134.93 ET$ 118.40 ZA( 197.70 [T( 118.41 2AC 99.98 ETC 255.07 CLP 135.94

PLANETOCENTRIC CONIC

C3 1S.OST VHL 4.009 OLA 8.40 RAL 190.07 RAD 8597.9 VEL 11.724 PTH 2.07 VHp S.850 DPA 8.32 RAP 189.47 [CC 1.2S44

LNCN AZNTN LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT A$C IHJ AZNTH INJ TIME PO CST T|M |NJ 8 LAT INJ 2 LONG

90.00 19 21 29 2429.02 -24.09 55.$9 Z0.24 105,35 80 i 59 1826.8 -21.75 47.50

90.00 9 SO 17 4549.98 10.90 191,48 18.88 69.70 10 49 O $944.0 7.20 184.61

tOO.DO 20 49 $1 2tSI.S4 -25,14 34.80 19.91 106.73 21 22 42 ISSt.S -82.61 24.91

|00.00 10 47 SS 4894.09 11.88 172.58 18.41 62.37 11 59 8 $694.? 8.09 165.85

110.00 22 4 22 1908.75 -27.94 15.52 18.85 110.55 28 $9 11 1909.7 -24.89 7.48

110.00 11 49 51 4110.07 14.45 157.08 14,98 56.68 18 SS 1 $510.1 10.20 150.56

DIFFERENTIAL C_RRECT|ON9 NIDoCOURSE [X(CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9990 TRA-2.2871 TCS 1.9324 BAU .4721 DGT ST@t.8 _ IS04,2 869 2098.S ST 1892.7 _1_ 907.4 SS 2786.7

ROE' .$210 RRA -.7184 RCS 1.2140 FAU ,S$S49 RRT ,9490 _ -.9783 RTF -.9847 CRT .9799 CR9 .9916 CST .9985

FOE-4.SIS? FRA12.00_4 FC-19,074| 99P 14405 8_ 4109.0 t_ -.IS37 RIS -.8730 LSA SSS1.7 HSA 217.7 SSA 32_!

SO( 1.0729 RA 2.SS9S 9CS 2.1991FIP 8TSO 861 408_.8 _8 4N.S THA 82.29 ELI 1891.9 ELI 165.4 ALF 25.67

LAUNCH OATE OCT 15 1994 FLIGHT TIME 879.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC C_NIC DISTANCE 658.381

RL 149.15 LAL .00 LCL 21.98 VL 38.788 GAb -3.93 AZL 89,93 H_ t08.81 IMA

RP 2SI.ST LAP -.0_ LOP 830.28 V1P 81.005 GAP 1.1T AZP 80.08 TAL 38T_SO TAP

RC 221.29T 94. .IS GP 9.99 ZAi. 199.98 ZAIP 199.4_J ET9 1611.08 _ 167.16 ETE

PLANETOCENTRIC CONIC

C3 15.297 _ 3,9@5 OLA 9,97 flAL 180,15 RAO 9S67,9 V(L 11,715 PTH 8,09 VHp

Lk_M AZtITH LNCH TIN( L-I TIN( INJ LAT INJ LGNG INJ RT A$C INJ AZHTH

90.00 19 IT 19 8448.41 -24.ST 56.45 tO.S1 I04.89

90.00 9 SS 5 4St2.WI 10.88 190.18 18.10 @3.46

100.00 L*O 41 Si 21i5.95 -IS.At 35.79 18.88 10_.88

100.00 10 58 S 4_4.)8 11.83 171.41 18,28 68.18

110.00 22 1 9 1@£1.t0 -80.23 18,17 18,85 1t0.12

110.00 11 $O tO 4091.09 13.80 IS8.0T 14.79 58.41

DIFFERENTIAL ¢¢NIU[CTION9

TOE .i979 TRA-2.t_7 TC$ t.TiSi _AU .4§70

RD( .5210 flRA -.7140 RCS 1.8975 FAU .S4@OT

FDE-4.9498 FRA12.4290 FC-18.991@ |SP 14014

SO( 1.O381BRA 2.2529 9CS 2.1545 FSP 70$O

EARTH TO MARS

188.25 ECC .23099 |NC .0696 V1 29.874

176.11RCA 144.77 APO 231.7S V2 23.748

118.$9 ZAC 98.49 ETC 255.90 CLP 134.51

S,799 OpA 8.$5 RAP 189.13 ECC 1.2611

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

18 57 55 1842.4 -22.09 48.52

10 50 28 5R£2.7 6.61 169.40

81 19 8 1595.9 -22.95 27.87

18 S 17 5974.4 7.41 194.71

82 $3 10 1921,2 -29.29 8.28

18 58 $2 $491.9 9.52 149.58

ORBIT DETERMINATION ACCURACY

ST 1594.t SR 212.S SS 1818.4

CRT .9799 CRS ,9908 CDT .9991

LSA 3SS0.$ MGA 229.2 $8A 31.6

EL1 1781.S EL2 198.8 ALF 28.63

NID-COURGI[ (XECUTICNACCURACY

8GT 3950.1 MR 1SIT.0 84_3 8118.S

RRT .1144_1RI8 r -.9TTt RTF -.9932

31)tlt.S 88) -.1189 R|3 -.8784

SGI SR@3.4 898 478.8 THA 25.11

859



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE OCT 15 1964

HEL IOCENT R IC CONIC

RL 149.15 LAL .DO

RP 231.20 LAP .06

RC 223.281 GL 1.08

PLANETOCENTRIC CONIC

C3 15.882 VHL 3.960

LNCH AZMTH LNCH TIME

90.00 19 13 12

90.00 9 39 42

100.00 20 39 13

100.OO 10 56 22

110.OO 21 38 3

110.O0 11 34 0

FLIGHT TIM( 280.00 ARRIVAL DATE JUL 22 1965

DISTANCE 656. 186 EARTH TO MARS

LOL 21.68 VL 32.770 GAL -5.89 AZL 89.87 HCA 209.62 SNA 188.04 ECC .22991 INC .1303 Vl 29.874

LOP 23!.30 VP 2!.03! GAP .63 AZP 90.!! TAL 327.60 TAP 177.22 RCA 144.81 APO 231.28 V2 23.788

GP 9.88 ZAL 136.47 ZkP 132.34 ET$ 169.53 ZAE 166.45 ETE 124.34 ZAC 98.31 ETC 255.92 CLP 133.13

DLA 9.51 RAL 160.22 RAD 6567.6 VEL 11.708 PTH 2.06 VHP 3.709 DPA 8.40 RAP 188.76 ECC 1.2581

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2457.37 -24.62 57.47 20.38 104.44 19 54 9 1857.4 -22.40 49.50

4502.43 9.64 189.02 16.71 63.25 10 34 43 3902.4 3.97 182.28

2179.95 -23.69 36.75 20.06 105.84 21 15 32 1580.0 -23.26 28.79

4255.10 10.62 170.32 16.20 61.89 12 7 18 3653.1 6.78 163.63

1933.14 -28.51 16.99 19.05 109.71 22 30 18 1333.1 -23.36 9.06

4074.65 13.19 155.11 14.68 58.17 13 1 54 3474.7 8.88 148.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8574 TRA-2.0423 TC3 1.6840 BAU .4412 6GT 3506.3 SGR 1631.5 SG3 2206.3 ST 1532.4 8R 817.9 88 2850.4

ROE .5217 RRA -.7128 RC3 1.2617 FAU .36104 RRT .9443 RRF -.9762 RTF -.9614 CRT .9729 CR8 .9561 CST .9976

FOE-4.7298 FRA12.862T FC-19.9310 BSP 13589 sGB 3867.3 R23 -.1525 R13 -.9717 LSA 3329.3 NSA 238.8 SSA 31.5

BDE 1.0036 BRA 2.1631 BC3 2.1043 FSP 7339 SGt 3836.0 SG2 490.6 THA 24.14 EL1 1729.0 EL2 167.6 ALF 27.72

LAUNCH DATE OCT 15 1964 FLIGHT TIME 282.00 ARRIVAL DATE JUt. 24 1965

HELIOCENTRIC CONIC DISTANCE 660.002 EARTH TO MARS

RL 149.15 LAL .00 LOL 21.68 Vl, 32.758 GAL -5.85 AZ1- 89.81 PICA 210.64 SNA 187.85 ECC .22890 IN( .1914 Vl 29.874

RP 230.82 LAP -.10 LOP 232.31 VP 21.058 GAP .50 AZP 90.16 TAL 327.69 TAP 178.33 RCA 144.83 APO 230.84 V2 23.827

RC 225.247 GL 1.38 GP 9.78 ZAL 136.34 ZAP 130.98 ETS 170.06 zAE 165.59 ETE 129.62 ZAC 98.12 ETC 255.93 CLP 131.72

PLANETOCENTRIC CONIC

C3 13.313 VHL 3.939 OLA 10.03 RAL 160.30 RAD 6567.6 VEL 11.700 PTH 2.06 VHP 3.639 DPA 8.48 RAP 188.36 ECC 1.2553

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 9 22 2471.72 :24.86 58.45 20.46 104.01 19 50 33 1871.7 -22.69 50.45

90.00 9 44 9 4483.17 9.05 187.91 16.64 63.05 10 38 32 3883.2 3.36 181.17

100.00 20 35 40 2193.39 -25.93 37.67 20.15 105.41 21 12 13 1593.4 -23.56 29.67

100.00 11 0 32 4236.74 10.03 169.27 16.12 61.69 12 11 9 3636.7 6.17 162.61

110.00 21 35 10 1944.59 -28.77 17.78 19.15 109.31 22 27 35 1344.6 -25.87 9,80

110.00 11 57 31 4058.30 12.60 154.21 14.60 57.96 13 5 9 3458.3 8.27 147.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8169 TRA-I.9439 TC3 1.5914 BAU .4244 SGT 3551.1 SGR 1647.1 sG3 2295.8 ST 1468.2 SR 824.0 SS 2882.8

ROE .5228 RRA -.7126 RC3 1.2862 FAU .37416 RRT .9413 RRF -.9753 RTF -.9590 CRT .9728 CRS .9534 CST .9970

FOE-4.8143 FRA13.3075 FC-20.8810 BSP 13128 sGB 3734.1 R23 -.1528 R13 -.9708 LSA 3328.9 NSA 249.3 SSA 31.1

BDE .9699 6RA 2.0704 BC3 2.0462 FSP 7654 661 3700.0 SG2 502.8 THA 25.33 EL1 1675.3 EL2 167.4 ALF 28.95

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.13 LAL .00

RP 230.43 LAP -.13

RC 227.193 GL 2.07

PLANETOCENTRIC CONIC

C3 15.338 VHL 3.919 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 5 43 2483.32 -25.09

90.00 9 48 23 4464.86 8.48

100.00 20 32 17 2206.30 -26.16

100.00 11 4 32 4219.31 9.46

110.00 21 32 24 1955.38 -29.02

110.OO 12 O 54 4042.79 12.03

DIFFERENTIAL CORRECTIONS

TOE .7760 TRA-1.8406 TC3 1.4878 BAU .4072

ROE .5246 RRA -.7129 RC3 1.3116 FAU .38767

FOE-4.9036 FRA13.7543 FC-21.8530 BSP 12621

BDE .9366 BRA 1.9738 BC3 1.9834 FSP 7969

LAUNCH DATE OCT 13 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .00 LOL 21.68 VL

RP 230.03 LAP -.16 LOP 234.36 MP

RC 229.120 GL 2.33 GP

PLAN(TOCENTRIC CONIC

C3 15.217 VHt. 3.901DLA

LNCH AZMTH LNCN TIME L-I TIME INJ LAT

90.00 19 2 14 2498.80 -25.30

90.00 9 52 33 4447.44 7.94

100.00 20 29 3 2218.71 -26.38

100.00 11 8 24 4202.76 8.92

110.00 21 49 48 1966.14 -29.25

110.00 12 4 10 4028.09 11.50

DIFFERENTIAL CORRECTIONS

TOE .7346 TRA-1.7336 TC3 1.3687 BAU .3892

ROE .5266 ERA -.7142 RC3 1.3364 FAU .40114

FOE-4.9926 FRA14.2113 FC-22.8218 BSP 12108

BDE .9039 BRA 1.8749 BC3 1.9129 FSP 8298

FLIGHT TIM( 284.00 ARRIVAL DATE JUL 26 1965

DISTANCE 663.827

LOL 21.68 VL 32.748 GAL -3.82 AZL 89.73 HCA 211.66

LOP 233.33 VP 21.087 GAP .17 A ZP 90.21 T_L 327.77

GP 9.69 ZAL 136.21 ZAP 129.58 ET8 170.37 ZAE 164.38

EARTH TO MARS

SMA 187.66 ECC .22795 INC .2482 vl 29.874

TAP 179.42 RCA 144.88 APO 230.44 V2 23.867

ETE 134.39 ZAC 97.94 ETC 253.97 CLP 130.27

10.51RAL 160.38 RAD 6567.6 VEL 11.694 PTH 2.0_ VHP 3.571DPA 8.58 RAP 187.92 ECC 1.2528

INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

59.40 20.36 103.58 19 47 8 1885,5 -22.97 31.37

186.87 16.59 62.88 11 2 30 3864.9 4.78 180,14

38.56 20.25 105.00 21 9 4 160_.3 -23.85 30.53

168.29 16.06 61.51 12 14 51 3619.3 5.58 161.65

18.34 19.27 108.92 22 25 0 1355.6 -26.16 t0.52

153.36 14.53 57.76 13 8 17 3442.8 7.69 146.96

MIO-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3184.0 SGR 1664.0 SG3 2386.7 ST 1400.9 SR 830.8 ss 2915.8

RRT .9381 RRF -.9744 RTF -.9560 CRT .9728 CRS .9308 CST .9963

sGB 3592.6 R23 -.1336 R13 -.9698 LSA 3329.6 MSA 260.0 SSA 30.8

sGI 3555.3 SG2 316.0 THA 26.72 ELI 1620.2 EL2 166.3 ALF 30.34

FLIGHT TIME 286.00 ARRIVAL DATE JUt. 28 1965

DISTANCE 667.662 EARTH TO MARS

32.738 GAL -5.79 AZL 89.70 FICA 212.68 SMA 187.48 ECC .22706 IN[ .3021 V1 29.874

21.117 GAP -.15 AZP 90.25 TAL 327.84 TAP 180.52 RCA 144.91 APO 250.05 V2 23.907

9.61 ZAL 136.09 ZAP 128.13 ETS 171.06 zAE 163.44 ETE 138.67 ZAC 97.76 ETC 236.00 CLP 128.77

10.98 RAL 160.46 RAD 6567.6 VEL 11.688 PTH 2.06 VI',IF 3.506 DPA 8.70 RAP 187.46 ECC 1.2304

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

60.32 20.66 103.17 19 43 53 1898.8 -23.23 32.25

185.87 16.56 62.73 11 6 41 3847.4 4.22 179.17

39.42 20.36 104.60 21 6 4 1618.7 -24.11 31.35

167.36 16.03 61.33 12 18 26 3602.8 5.03 160.73

19.28 19.40 108.54 22 22 34 1366.1 -26.44 11.22

152.56 14.49 57.59 13 11 18 3428.1 7.14 146.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3003.3 SGR 1681.3 863 2478.3 ST 1330.7 SR 837.9 SS 2948.8

RRT .9340 RRF -.9735 RTF -.9520 CRT .9732 CRS .9482 CST .9954

SGB 3443.7 R23 -.1555 R13 -.9685 LSA 3330.8 NSA 270.7 SSA 30.5

SG1 3402.5 sG2 330.8 THA 28.34 EL! 1563.9 EL2 164.0 ALF 31.89

286



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE OCT 15 |964 FLIGHT TIN( 268.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC

RL 149.15 LAL .OO

RP 229.6T LAP -.ZO

RC 231.027 GL 2.97

PLAN[TOCENTRIC CONIC

C3 1S.ORO VHL 3.885

LNCH AZI4TH LNCH TIN(

90.00 16 58 56

90.00 9 56 33

100.00 20 26 3

100.00 11 12 7

110.00 21 47 20

110.00 12 7 20

DISTANCE 671.507 EARTH TO MARS

LOt. 21.98 YL 32.728 GAL -5.76 AZL 89.85 HCA 213.71 $MA 187.32 ECC .22622 INC .3535 Vt 29.874

LOP 235.38 VP 21.148 GAP -.47 AZ1P 90,26 TAL 327.90 TAp 181.60 RCA 144.94 APO 229.69 V2 23.948

GP 9.55 ZAL 133.99 ZAP IH.63 ET$ 171.54 ZA( 162.19 (TE 142.47 ZAC 97.57 ETC 256.04 CLP 127.23

OLA 11.42 RAL 160.35 RAD 9587.8 VEL I1.682 PTH 2.05 VHP 3.444 DPA 8.84 RAP 166.96 ECC 1.2483

L-I TIME |NJ LAT INJ LONG IRJ RT ASC |NJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2511.58 -25.49 61.80 20.77 102.77 19 40 48 1911.6 -23.48 53.11

4490.88 7.42 184.95 16.55 62.59 1t 10 23 3830.9 3.69 178.24

2230.85 -28.58 40.25 20.48 104.20 21 3 13 1630.7 -24.37 32.15

4187.04 8.41 188.47 16.02 61.21 12 21 54 3587.0 4.30 159.86

1978.29 -29.48 19.99 19.53 108.17 22 20 16 1376.3 -26.70 11.89

4014.18 10.99 155.80 14.46 37.43 13 14 14 3414.2 6.62 145.44

OIFFERENTIAL CDRRECTION$

TOE .6927 TRA-1.8214 TC3 1.2361 BAU .3709

ROE .5291 RRA -.7181 RC3 1.8812 FAu .41471

FDE-$.0831 FR_14.8717 FC-25.7935 BSR 11354

BOE .8717 BRA 1.7723 BC3 $.8387 FSP 8628

MIb-COUR_ EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

_T 2814,$ sr_ 186R.3 $83 2370.8 ST 1257.2 SR 845.3 98 2981.7

RflT .9288 RRF -.6727 RTF -.9488 CRT .9738 CR6 .9437 CST .9943

$88 3287.3 R23 -.1579 R13 -.6669 LSA 3332.5 MSA 261.3 SSA 30.2

SG$ 3248.7 _2 548,GTHA 30.24 ELI 1506.4 EL2 160.3 ALF 33.65

LAUNCH DATE OCT 13 1984 FLIGHT TIN( 290.00 ARRIVAL DATE AUG 1 1963

HELIOCENTRIC C(_4IC

RL 149.15 LAL .00 21.68 VL

RP 229.28 LAP -.23

RC 232.913 GL 3.39

PLAN(TOC[NTRIC CONIC

C$ 14.975 VHL 3.870

LNCH AZI4TH LNCM TIM(

90.00 18 35 49

90.00 10 0 24

S00.00 20 23 10

100.00 11 19 44

110.00 21 45 1

110.00 12 10 £_

DIFFERENTIAL CDRR(CTION9

TOE ,S$04 TRA-1.5042 TC3 1.0918 BAU .$538

ROE .5320 RRA -.7181 tiC5 1.38GS FAU .42858

FOE-3.1765 FRA18.1501FC-_.7783 B8P 10988

00( .8402 BRA 1.686|| K8 1.7646 FSP 8650

01&T_ddCE 675.362 EARTH TO MARS

L(=L 32.719 GAL -5.74 AZL 89.60 HCA 214.73 SNA 187.16 ECC .22544 INC .4021 vl 29.874

LOP 236.41 VP 21.179 GAff -.78 AZP 90.33 TAL 327.95 TAP 182.68 RCA 144.97 APO 229.35 V2 23.988

r,de 6.4& ZId. 153.89 ZAP 128.09 ET$ 172.00 ZN[ 160.83 ETE 145.85 ZAC 97.38 ETC 256.07 CLP 125.65

DLA 11.84 RAL 180.84 I_ G967.8 VEL 11.677 PTH 2.05 VHP 3.3_6 DpA 9.00

L-X TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIM( P, CST TIM

2525.87 -Z5.87 82.08 20.89 102.37 19 37 53 19Z3.9

4415.16 8.63 184.04 10.58 82.48 $1 13 59 3815.2

2242.14 -28.77 41.05 20.6_ 103.82 21 0 32 1642.1

417R.15 7.62 163.64 18.02 81.08 12 23 16 5572.1

1988.05 -Z6.87 20.87 $9.67 107.81 _2 18 7 1386.1

4000.98 10.35 $55.06 14.48 57.28 18 17 4 5401.0

MID-COURSE EXECUTION ACCURACY

$6T 1881.$ _ 1718.1SG3 2803.3

RRT .90,1RRF -.97t9 RTF -.939_

31tS.8 R23 -.1809 R18 -.9851

I_1 $074.$ M_ SK4.6 THA 32.47

RAp 186.43 ECC 1.2464

INJ 2 LAT INJ 2 LONG

-23.71 53.93

3.19 177.36

-24.60 32.92

4.00 159.04

-2G.95 12.54

8.12 144.74

ORBIT DETERMINATION ACCURACY

ST 1180.7 SR 853.0 8s 3014.8

CRT .9748 CR3 .9433 CST .9929

LSA 3335.3 MSA 291.8 9SA 29.9

EL1 1448.3 EL2 155.0 ALF 35.63

LAUNCH OATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP ZZs.sg LAF o.26

MC 234_7?8 GL 3,T9

PLANETOCENTRIC CONIC

C3 14.672 VHL 3.856

LNCH AZMTH LNCH TIME

90.00 16 52 52

90.00 10 4 8

100.00 20 20 28

100.00 11 19 13

110.00 21 42 50

110.00 12 13 20

FLIGHT TIM( 292.00 ARRIVAL DAT[ AUG ] 1965

DISTANCE 679.226 EARTH TO MARS

LQ4. 21.68 VL 32.710 GAL -5.71 AZL 69.55 HCA 215.77 SMA 187.01ECC .22471 INC .4464 vl 29.874

LOP 237.44 VP 21.212 GAP -!.OR AZP R0,36 YAL 327.99 TAp 183.T6 RCA 144.99 APO 229.04 V2 24.029

GP 9.39 ZAL 135.80 ZAP 123.51 (TS 172.45 ZA( 159.37 ETE 148.85 ZAC 97.18 ETC 258.11CLP 124.03

DLA 12.23 RAL 160.73 RAD 6567.6 VEL 11.673 PTM 2.05 VHP 3.330 OpA 9.18 RAp 185.87 ECC 1.2448

L-I TIME INJ LAT XNJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2535.71 -25.64 82.88 21.03 101.99 19 35 7 1935.7 -23.93 54.73

4400.25 6.46 t63.20 16.59 62.3 T 11 17 28 3800.3 2.71 176.52

2253.19 -29.95 41.82 20.75 103.45 20 58 1 1653.2 -24.63 33.69

4158.00 7.45 184.85 I6.05 60.97 12 26 3I 3558.0 3.52 158.26

1985.44 -29.86 21.33 19.63 107.46 22 16 G 1395.4 -27.18 13.17

3988.52 10.05 150.41 |4.47 57.15 13 19 49 3388.5 3.65 144.09

DIFFERENTIAL CORRECTIONS

TOE .6075 TRA-1.3822 TC3 .9329 BAU .3363

ROE .5351 RRA -.7207 RC3 1.4106 FAU .44229

FOE-5.2702 FRA15.3907 FC-25.7483 684P 10343

BGE .605)6 BRA 1.5588 BC3 1,8912 FSP 9275

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2397.5 SGR 1736.7 SG5 2755.9 ST 1101.2 SR 860.9 ss 3047.6

RRT .6_33 RRF -.9712 flTF -.9309 CflT .9783 CRS .9410 CST .9912

$88 _)60.4 R23 -.1844 R13 -.9631 LSA 3939.1MSA 302.2 SSA 29.6

_1 2602.1SG2 584.4 THA 35.12 EL1 1389.9 EL2 147.T ALF 37.86

LAUNCH DATE OCT 13 1964 FLIGHT T114[ 294.00 ARRIVAL DATE AUG S 1965

HELIOCENTRIC COLIC

RL 149.15 LAL .00

RP 228.51 LAP 0.30

RC 236.623 GL 4.18

PLAN[TOCENTRIC C4_41C

C3 14.782 VHL 3.845

LNCH AZI4TN LNCN TIM(

90.00 18 50 5

90.00 10 7 45

100.00 20 17 55

100.00 11 22 36

110.00 21 40 48

110.00 12 18 12

OIFFERENTIAL CCMRECTIONS

TOE .3838 TRA-1.2348

ROE .3384 RRA -.7235

FOE-5.3623 FRA16.0498

80( .7T96 ORA 1.4484

DISTANCE 683.099 EARTH TO MARS

LOL 21.60 VL 32.702 GAL -5.86 AZI. 09.51 14_ 258.80 S04A 186.87 ECC .22404 INC .4929 vl 29.874

LOP 238.48 VP 21.246 GAP -1.39 AZIP 90.36 TAL 328.02 TAp 184.83 RCA 145.01APO 228.74 v2 24.070

GP 9.32 ZAL 155.73 ZAP 121.89 ET8 172.86 ZN[ 137.42 ETE 151.52 ZAC 98.68 ETC 256.16 CLp 122.36

OLA 12.61 RAt. $80.84 RAD 6387.6 VI[L 11.669 PTH Z.OS VHP 3.277 OpA 9.39 RAP 185.27 ECC 1.2433

b-1 TIME INJ LAT INJ LONG INJ RT A$C XNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2547.11 -28.00 83.88 21.17 t01.82 16 32 32 1947.1 -24.14 55.50

4386.13 6.01 182.40 $G.64 62.28 11 20 51 3786.1 2.25 175.74

2293.83 -27.11 42.37 20.80 103.09 20 55 39 1663.8 -23.0A 34.38

4144.84 7.01 |84.$0 10.06 80.87 12 31 40 3544.6 3.07 157.53

2004.47 -30.05 21.87 20,00 107.13 22 14 13 1404.5 -27.41 13.76

3876.7T 9.61 146.78 14.51 57.04 13 22 29 3376.8 5.20 143.47

MID-¢OUflK (XI[CUTION ACCUJRAEY ORBIT DETERMINATION ACCURACY

TC3 .7809 6AU .3208 S4;T 2|72.3 SGR 1755.2 SG3 2847.5 ST 1018.2 SR 868.8 99 3079.5

RC3 1.4342 FAU .45593 RRT .601| RRF -.9704 RTF -.9174 CRT .9782 CRS .9366 CST .9889

FC-28.7032 B94P 6719 $88 2792._ R_3 -.1878 R13 -.9609 LSA 3343.1MSA 312.6 9SA 29.2

8C3 1.6234 FSP 9604 _1 2728,3 SG2 606.3 THA 38.29 EL1 1331.3 ELI 138.0 ALF 40.37
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JPL TM 3_1-1OO EARTH--MAlq_S TRAJECTORIES (VOL. 1. 1964)
i

LAUNCH DATE OCT 15 1964

HELIOC[NTRIC CGNIC

RL 149.16 LAb .00

RP 228.12 LAP -.33

RC 238.445 GL 4.55

PLANETOCENTRIC CONIC

C3 14.702 VHL 3.834

INCH AZNTH LNCN TIME

go.O0 18 47 88

90.00 10 11 15

100.00 20 15 32

100.00 11 25 52

110.00 21 $8 55

110.00 12 18 58

FL|GHT TIM( 296.00 ARRIVAL DATE AUG 7 1965

21.66 VL 32.985 GAL

DISTANCE 886.882 EARTH

-S.68 AZL 89.46 HCA 217.84 SNA 186.74 ECC .22341 INC

TO MARS

.5352 Vl 29.674

V2 24.111

ELP 120.66

LOt.

LOP 239.52 Yp 21.281 GAP -1.69 AZP 90.42 TAL 328.04 TAp 185.89 RCA 145.02 APO 228.46

GP 9.25 ZAL 135.86 ZAP 120.22 ETS 173.32 ZN[ 156.19 ETE 155.90 ZAC 96.77 ETC 256.21

DLA 12.97 flAL 160.95 RAD 8567.8 VEL 11.666 PTH 2.05 VHP 3.227 OPA 9.60 RAP 184.64 ECC 1.2420

L-I TIME INJ LAT INJ LONG iNJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2556.08 -26.15 64.45 21.33 101.27 19 30 8 1958.1 -24.63 56.25

43?2.77 5.Sg 181.65 16.71 82.19 11 24 8 3772.8 1.82 174.99

2274.08 -27.27 43.29 21.06 102.74 20 53 26 1674.1 -25.24 65.08

4132.01 6.59 153.40 16.16 60.76 12 34 44 3532.0 2.65 156.83

2015.16 -30.22 22.59 20.18 106.60 22 12 28 1413.2 -27.62 14.36

3965.89 9.20 148.19 14.56 $6.93 13 25 4 3365.7 4.78 142.88

OIFFERENTIAL CCRRECTION8

TOE .$218 TRA-t.1201 TC3 .5802 BAU .3088

ROE .6428 RflA -.7254 RC3 1.4587 FAU .47008

F08-5.4886 FRA18.4845 FC-Z7.ST68 8_P 9020

BIDE .7527 BRA 1.$344 BC3 1.5698 FSP 9889

LAUNCH OAT( OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 227.73 LAP -.38

RC 240.248 GL 4.90

PLANETOCEM11tIC CON|C

C3 14.835 VHL S.829

INCH AZMTH INCH TIME

90.00 18 45 1

90.00 10 14 38

100.00 20 15 18

100.00 11 28 2

110.00 21 37 10

110.00 IZ 21 40

DIFFERENTIAL CGRflECTIGN9

TOE .4748 TRA -.88_14 TC3 .3759 BAU .2984

ROE .545? RRA -.788? RC8 1.4783 FAU .48270

FOE-S.S4?5 FRA19.8402 FC-_.§S50 Blip 8421

BO( .7234 BRA 1.22401)CS 1.S2S3 FlIP 10_8

H|O-COURS( EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1857.8 Sf_R 1773.7 SG3 2937.9 ST 934.4 SR 877.5 8s 6113.5

RRT ,8845 RRF -.9687 RTF -.8988 CRT .9810 CRS .9367 CST .9857

SG6 2827.0 R23 -.1698 R13 -.9588 LSA 3351.4 MSA 322.9 SSA 28.8

SG1 2550.7 _2 628.7 THA 42.14 EL1 1275.8 EL2 124.6 ALF 46.16

FLIGHT TIM( 2t)8,00 ARRIVAL DATE AUG g 1965

DISTANCE 690.872 EARTH TO NAR8

LOL 21.68 VL 32.888 GAL -S.8G AZL 89.42 HCA 218.89 SMA 186.62 ECC .22284 |NC .5761 vl 29.874

LOP 240.$8 VP 21.317 GAP -1.96 AZP 90.45 TAL 326.05 TAP 186.94 RCA 145.03 APO 228.21 V2 24.152

GP 9.19 ZAL 155.61 ZAP 118.51 ETS 173.75 zA( 154.49 ETE 156.03 ZAC 96.56 ETC 256.26 CLP 118.91

OLA 15.30 RALo 191.07 RAID 8587.6 VI[L 11.663 PTH 2.05 VHP 3.181 OpA 9.84 RAP 183.97 ECC 1.2409

L-I TIM( |NJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ T|M( PO CST TIN INJ 2 LAT INJ 2 LONG

2§_.92 -26.28 85.18 21.§0 100.82 19 27 50 1968.6 -24.52 56.97

4360.17 5.19 180.94 |S.79 62.12 11 27 18 3760.2 1.42 174.29

2283.90 -27.42 43.99 21.24 102.41 20 51 22 1683.9 -25.43 35.75

4120.13 8.20 182.74 IS.24 60.70 12 37 42 3520.1 2.24 158.19

2021.50 -50.38 23.18 20.37 106.48 22 10 51 1421.5 -27.82 14.93

$955.29 8.81 t48.63 14.64 56.84 13 27 35 3355.3 4.39 142.34

NIO-COURII( EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SET 1886.6 SGR 1780.2 SG3 3025.3 87 843.8 U 684.5 SS 3141.0

RflT .8S7| RRF -.9680 flTF -.8693 CRT .9839 _ .9342 CST .9815

8641 2486.| RZ3 -.1710 R13 -.9567 LSA 3353,8 MSA 333.1SSA 28.8

IS1 2_77.2 $G2 658.1 THA 46.79 EL1 1217.5 EL2 109.7 ALF 46.67

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 227._4 LAp -._9

RC 242.060 GL 5,25

PLANETOCENTRIC CONIC

C3 14.578 VHL 3.818

INCH AZMTM LNCN T1NE

gO.DO 18 42 45

90.00 10 17 $6

100.00 20 11 15

100.00 11 62 7

110.00 21 35 33

110.00 12 24 17

LOt. 21.68 VL

LOP 24t.61VP 21._5_ GAP -2.27 AZP go.s7 TAL 328,06 TAp 187.99 RCA 145.04 kpo _227.9_ v2 24.193

GP 9.12 ZAL 135.58 ZAP 116.76 ETS 174.16 ZAE 152.72 ETE 157.95 ZAC 96.34 ETC 256.32 CLP 117.13

OLA 13.62 RAL 161.20 MAD 6567.6 VEL 11.660 PTH 2.05 VHP 3.137 DpA 10.09 RAp 183.27 (CC 1.2399

L-I TIME INJ LAT |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2578.76 -26.42 85.90 21.69 100.58 19 25 43 1978.8 -24.69 57.66

4348.31 4.81 180.27 16.90 62.06 11 30 24 3748.3 1.03 176.62

2293.35 -27.55 44.65 21.44 102.06 20 49 28 1693.3 -25.61 36.39

4108.95 5.82 162.12 16.34 60.63 12 40 36 3509.0 1.87 155.56

2029.53 -30.53 23.76 20.58 106.17 22 9 23 1429.5 -28.02 1_.47

3945.53 8.45 146.11 14.73 56.75 13 30 3 3345.5 4,02 141.83

FLIGHT TIME _00.00 ARR|VAL DATE AUG 11 1965

DISTANCE 694.772 EARTH TO MAR6

32.681 GAL -5.85 AZL 89.39 MCA 219.93 SMA 186.51 ECC .22232 INC .6148 vl 29.874

DIFFERENTIAL CCIRRECTION8 MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .43OZ TRA -.8391 TC3 .1853 BAU .2940 SET 1453.0 $GR 1808.9 SG3 3110.8 ST 753.5 SR 892.8 $6 6172,6

ROE .5501 flRA -.7306 RC3 1.4993 FAU .49800 RRT .8147 RRF -.9682 flTF -.8227 CRT .9878 CRS .9323 CET .9752

F08-5.6489 FflA17.3801 FC-_.4555 BSP 7783 Sr_ 2318.6 fl23 -.1672 R13 -.9555 LSA 3583._ MSA 343.1 6SA 28.2

00E .6983 8RA 1.1126 8C3 1.5084 FEP 10511 SGI 2214.5 SG2 687.5 THA 52.55 EL1 1164.8 EL2 90.0 ALF 49.89

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .O0

RP 2Z6.95 LAp -.43

RC 243.792 GL 5.57

PLANI[TOCENTRIC CONIC

C3 14.532 VHL 3.818

LNCH AZ14TN LNCH TIM(

90.00 18 40 39

90.00 10 21 6

100.00 20 9 21

100.OO 11 35 5

110.OO 21 34 6

110.00 12 29 50

DIFFERENTIAL CCRR(CTION8

TOE .3833 TRA -.9904

ROE .5540 RRA -.7326

F0(-5.7369 FRA17.7755

8DE .6736 BflA 1.0067

FLIGHT TIM( 302.00 ARRIVAL OATE AUG 13 1965

DISTANCE 698.680 EARTH TO MARS

LOL 21.88 VL 32.875 GAL -5.64 AZL 89.35 HCA 220.98 SMA 186.40 ECC .22185 INC .4523 vl 29.874

hOP 242.68 VP 21.391 GAP -2.55 AZP 90.49 TAL 328.05 TAP 189.03 RCA 145.05 APO 227.75 V2 24.235

GP 9.06 ZAL 135.55 ZAP 114.97 ET3 174.57 ZAE 150.89 ETE 159.67 ZAC 96.11 ETC 256.38 CLP 115.30

OLA 13.92 RAt. 151.33 RAD 8567.8 VEL 11.658 PTH 2.05 VHP 3.097 DPA 10.35 RAp 182.$5 ECC 1.2392

L-I TIM( INJ LAT |NJ LONG |HJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT lNJ 2 LONG

2588.48 -28.54 85.59 21.89 100.26 19 23 47 1968.5 -24.85 $8.33

4537.18 4.45 178.65 17.03 62.01 11 33 24 3737.2 .67 173.00

2302.42 -27.68 45.30 21.64 101.76 20 47 43 1702.4 -25.78 37.01

4098.46 5.47 161.54 19.47 60.57 12 43 24 3490.5 1.51 154.99

2037.24 -30.68 24.32 20.80 105.87 22 8 3 1437.2 -28.20 16.00

$958.43 8.11 147.62 14.85 56.68 13 32 26 33_.4 3.67 141.35

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -,0818 2AU .2850 SET 1215.3 _ 1821.7 SG3 3192.3 ST 659.3 SR g00.2 66 3200.4

MC3 1.5173 FAU .50838 RRT .7398 RRF -.9675 RTF -.7417 CRT .9920 CRS .9302 CET .9657

FC-30.2990 BDP 7218 SGB 2189.$ R23 -.1554 R13 -.g557 LSA 3370.7 MSA 352.9 6SA 27.9

BC3 1.5185 FSP 10803 SG1 2066.0 SG2 720.2 THA 59.67 EL1 1113.8 EL2 67.3 ALF $3.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUHCH DATE OCT 15 1994

HELIOCENTRIC CONIC

RL 149.15 LAL .00 LOL.

RP 226.56 LAp -.46 LOP 243.71 VP Zl.429 GAP -2.83 AZP 90.51 TAL 328.02 TAp 190.06 RCA 145.09 APO 227.55 V2 24.277

RC 245.394 GL 5.89 ;p 8.99 ZAL 135.54 ZAP 113.14 ET9 174.97 Z_ 149.00 ETE 191.24 ZAC 95.88 ETC 256.45 CLP 113.45

PLANETOCENTRIC CO$11C

C$ 14.49T VHL 3.S07 OLA 14.20 RAL 161.49 RAD 9567.9 VEL 11.657 pTH 2.05 VMP 3.091 DPA 10.65 SAp 181.79 ECC 1.2386

LHCH AZ14TH LNCH TIH( L-I TIME iNJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 18 99 49 2397.81 -26.65 97.25 22.11 99.95 19 22 1 1997.6 -25.00 58.97

90.00 10 24 11 4929.78 4.12 179.09 27.17 61.96 11 36 16 3726.8 .34 172.42

100.00 ZO 7 37 2311.12 -27.80 45.92 21.86 101.46 20 46 8 1711.1 -25.94 37.61

100.00 11 37 59 4098.71 5.15 191.00 1_.$| 60.51 12 46 7 9489.7 1.18 154.45

lt0.00 21 32 47 2044.63 -30.8Z 24.85 21.03 105.58 22 G 51 1444.6 -28.37 16.50

110.00 12 29 19 3927.99 7.79 147.17 14.98 56.61 13 34 4G 3328.0 S.35 140.91

FLIGHT TIN( 304.00 ARRIVAL DATE AUG 15 1945

DISTAMC_ 702.996 EARTH TO MARS

21.68 VL SE.669 GAb -5.64 AZL 89.31 HCA 222.04 SMA 166.30 ECC .ZZ142 INC .6882 vl 29.974

OlFFEREMTIAL CCRRECTION9 MIO-COUR91[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3932 TRA -.5565 TC$ o.3015 BAU .3028 SET 1000.4 SM |834.7 SG3 3269.4 ST 563.0 SR 907.1 SS 3226.Z

ROE .5379 RRA -.7342 RC$ !.5329 FAU .52011 RRT .1019 RRF -.9897 RTF -.5939 CRT .9990 CR9 .9281 CST .9504

FDE-5.9Z03 FRA19.1729 FC-$1.0802 BSP GTER SG8 2089.7 R23 -.1303 Rt3 -.9580 LEA 3378.9 MSA 962.4 SEA 27.6

ROE .6508 BRA .9094 BC$ 1.§929 FWe 11078 SGI 1949.9 _ 751.7 THA 68.48 EL1 1066.8 EL2 42.5 ALF 58.22

FLIGHT TIN( 308.00

DISTANCE 706.521

LOt. 21.68 VL 32.683 GAL -5.83 A?L 89.28 _ 223,10 SMA 186.20 ECC .22105

LOP 244.77 VP 21.489 GAP -$.11 AZP 90.55 TAt. 327;99 TAp 191.09 RCA 145.05

GP 2.92 ZAL 135.55 ZAP 111.28 ET8 175,36 zAE 147.06 ETE 162.66 ZAC 95.63

OLA 14.47 RAIL 181.83 RAID 6587.8 V(L 11,658 PTH 2.05 VHp 3.027 DpA 10.91

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM

2804.74 -28.75 87.88 12.34 99.85 19 20 24 2006.7

4317.09 3,81 178.52 1T,34 81.92 11 59 8 5717.1

1318.44 -27.91 48.51 11.10 101.17 20 44 42 1719.4

4079.81 4.84 IG0,49 18,77 60.47 12 48 46 3479.6

2051.72 -30.94 25.$9 11.28 105.$1 22 5 48 1451.7

$910._1 T.50 148.T8 15.15 56.55 13 37 2 3320.1

LAUNCH OATS OCT 15 1964

HELIOCENTRIC COLIC

RL 149.15 LAL .0 O

RP 226.17 LAP -.49

RC 247.256 GL 6.19

PLAN(TOC(NTRIC C_NIC

CS 14.472 VHL 5.804

LNCH AZI4TH LNCM TIN(

60.00 18 38 ST

60.00 10 27 10

1OO.O0 20 8 $

100.00 11 40 49

110.00 21 31 34

110.00 12 31 42

OIFFER[NTIAL C_RRECTIGN9 MID-COURSE EXECUTION ACCURACY

TOE .2088 111A -.$709 TC5 -.5524 BAU .3178 SET 840.0 IKA 1840.2 $¢;3 3341.7

ROE .5820 ItRA -.7350 RC$ 1.5487 FAU .53134 RRT .3487 W -.91158 RTF -.3256

FOE-S.9053 FRA18,5438 FC-51,7853 |9P 83S9 _ 2029.1 I_ -.08811 113 -.8618

BOE .9509 BRA .8880 |C5 1.14£4 FliP 11339 861 1874.1 IK_ 778.2 THA 78.08

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

INC ,7227 Vl 29.8?4

Also 227.96 V2 24.918

ETC 256.52 CLP 111.56

RAp 181.00 ECC 1.2582

INJ 2 LAT INJ 2 LONG

-25.15 59.58

.03 171.88

-26.09 58.18

.87 159.95

-29.35 16.99

S.05 14"0.30

ORBIT DETERMINATION ACCURACY

ST 466.5 SR 914.0 SS 3251.2

CRT .9978 CRS .9292 CST .9233

LEA 5388.8 MSA $71.8 SEA 97.2

EL11025.8 EL2 27.S ALF 62.99

LAUHCH DATE OCT 15 1964 FLIGHT TIM( 308.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 225.76 LAP -.53

RC 246.959 GL 6.46

PLANETOCENTRIC CONIC

C_ 14.456 VHL 3.902

LNCH AZMTH LNCH TIME

90.00 18 35 23

90.00 10 SO 4

100.00 20 4 59

100.00 11 49 29

110.00 21 SO 35

110.00 12 94 2

DISTANCE 710.451 EARTH TO MARS

LOt. 21.68 VL 32.958 .GAL -5.94 AZL 89.24 HCA 224.16 SMA 186.12 ECC .22072 INC .7560 V1 26.874

LOP 245.83 VP 21.507 GAP -3.38 AZP 90.54 TAL 327.95 TAP 192.11 RCA 145.04 APO 227.20 V2 94.360

GP 8.95 ZAL 135.57 ZAP 109.40 ET$ 175.75 ZA( 145.08 ETE t63.97 ZAC 95.96 (TC 256.60 CLP 209.64

OLA 14.71RAL 161.79 RAO 959T.8 VEL 11.655 PTH 2.05 VHP 2.997 DpA 11.20 RAP 160.19 ECC 1.2379

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN[ PO CST TIM INJ Z LAT INJ Z LONG

2615.29 -29,85 68.49 22.58 99.36 19 18 58 2015.S -25.26 60.17

4308.14 3.52 178.02 17.52 61.89 11 41 52 3708.1 -.26 171.39

232?.40 -26.01 47,08 22.35 100.88 20 43 26 1727.4 -26.23 38.75

4071.24 4.59 160.03 16.95 60.43 12 51 20 3471.2 .59 153.50

2059.50 -31.09 25.85 21.54 105.04 22 4 54 1458.5 -26.69 17.46

3912.90 7,23 146.37 15.30 56.50 13 39 IS S$12.9 2.77 140.12

DIFFERENTIAL CORRECTIONS

TOE .2926 TRA -.2157 TC3 -.8277 RAU .3399

R0E .5657 RRA -.7579 RCS 1.5512 FAU ,53828

F09-5.9305 FRA18.9496 FC-$2,2804 9_ 8224

ROE .G096 BRA .7885 BCS 1.7582 FSP 11984

LAUHCH DATE OCT 15 1984

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 223.56 LAP -.56

RC 250.645 GL 6.75

PLAN[TOCENTRIC C(_41C

CS 14.454 VHL S.802

LNCH AZI4TH LNCH T|M(

90.00 18 SS 58

90.00 10 52 51

100.00 20 3 24

100.00 11 46 8

110.00 21 29 42

110.00 12 36 18

MID-COURSE EXECUTION ACCURACY

SGT 795.0 SG2 1853.0 SG3 3409.1

RRT -,0398 RflF -.9848 RTF .0768

2016.4 fl25 -.0227 RIS -.9651

SG1 1853.4 _2 794.2 THA 91.20

FLIGHT TIN( 310.00

DISTANCE 714.395

LOL 21.88 VL 32.854 GAL -5.84 AZII,. 99.21 t4CA 225.22 SMA 186.04 ECC .22045

LOP 249.90 VP 21.548 EAR -3.85 AZP 80.58 TAL 327,90 TAp 193.12 RCA 145.05

8P 9.78 ZAL 155.80 ZAP 107.48 ETS 178.13 ZAI[ 143.05 ETE StSS.t9 2AC 95.12

OLA 14.85 RAL 181.87 RAD 8587,_ VI[L 11.$55 PTH 2,05 VHp 2.971 DpA 11.$1

L-I TIN( INJ LA_ INJ LONG IMJ RT ASC INJ A]54TH INJ TIN( PO CST TIM

2623.41 -16.94 t9.07 12.84 99.08 19 17 42 2023.4

4299.88 S.S4 577.55 17.75 81.86 11 44 51 3699.9

2SSS.OO -28,11 47,81 22.11 100.61 20 42 19 1735.0

4083.50 4.30 159.80 17.15 80,39 12 55 _0 3465.5

2054.98 -51.18 L_.31 21.82 104.78 22 4 7 1465.0

5809.28 8,98 148.0_ 15.49 56,45 13 41 24 SS06.5

DIFFERENTIAL CCRRECTIA_$

TOE .1845 TRA -.0441TC3-1.012l |kU .$88|

ROE .5699 RRA -.TESS RCS 1.$829 FAU ,$4997

FO(-6.0SZS FRA19.2555 FC-$2.84|2 91P 8181

BDE .5961BRA .7969 8CS 1.9071 Flip 11840

MID-COURS£ EXECUTION ACCURACY

SET 878.9 SiR 1881.1 SGS 5466.9

RRT -.4097 _ -.9t939 RTF .4600

899 1058.2 R15 .0220 RIS -.969S

SGI 1909.0 84;2 784.1 THA 103.24

ORBIT DETERMINATION ACCURACY

ST 365.2 $R 917.4 SS 3263.7

CRT .9904 CRS .9229 CST .6715

LEA 3388.S MSA 380.7 SEA 27.3

EL1 986.S EL2 47.0 ALF 68.43

ARRIVAL DATE AUG 21 lgE5

EARTH TO MARS

INC .7862 vl 29.874

APO 227.05 V2 24.402

(TC 256.66 CLP 107.69

RAP 179.$5 ECC 1.2379

INJ 2 LAT INJ 2 LONG

-25.41 60.73

-.53 170.92

-26.36 $9.26

.32 153.O7

-28.84 17.91

2.52 t39,77

ORBIT DETERMINATION ACCURACY

ST 279.9 $R 924.6 SS 9289.3

CRT .9451 CR9 .9216 CST .7512

LEA $405.9 MSA $99.7 SEA 26.?

ELI 962.0 £L2 87.9 ALF 73.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH OATE OCT 15 1984

MELIOCENTRIC CONIC

RL 149.15 LAL .DD

]tp 224.8R LAP -.$9

RC 252.307 GL 7.02

PLANEIOCENTRIC COI_IC

CS 14.4S0 VHL 3.803

LNCM AZNTH LNCH TIME

90.00 18 $2 45

90.00 10 35 $3

100.00 20 2 ZD

100.00 11 48 39

110.00 21 28 $8

110.00 12 39 SO

FLIGHT TIM( 312.00 ARRIVAL DATE AUG 23 1965

DIDTANC_ 718.342 EARTH TO MARS

LOL 21.68 VL 32.849 GAL -5.64 AZL 89.18 HCA 228.29 SMA I85.97 ECC .22019 INC .8196 vl 29.874

LOP 247.97 VP 21.$89 GAP -3.91 AZP 90.57 TJq.. 327.83 TAp 194.12 RCA 143.02 APO 228.91 V2 24.444

GP 8.70 2AL 135.85 ZAP 105.53 ET$ 176.50 2AE 140.96 (T( 166.26 ZAC 94.86 ETC 256.78 CLP 105.72

DLA 13.16 RAL 162.15 RAO 6587.6 VEL 11.855 pTH 2.05 VHP 2.946 OPA 11.61 RAP 178.49 ECC 1.2380

L-| TIM( INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ S LAX INJ Z LONG

2631.17 -27.02 69.82 23.12 98.81 19 19 36 2031.2 -25.32 81.27

4292.29 3.01 177.13 17.95 81.83 1t 47 3 3892.3 -.78 170.50

2342.25 -28.20 48.14 22.90 100.35 20 41 22 1742.2 -26.48 39.76

4050.44 4.06 159.2I 17.37 60.36 12 $6 IS 3458.4 .09 152.68

2071.19 -31.29 26.78 22.11 104.53 22 3 29 1471.2 -28.97 18.34

3900.28 6.75 145.70 15.70 56.41 13 43 31 $300.3 2.29 139.46

DIFFERENTIAL C(_RRECTIONS NIO-COUR_IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1340 TRA .1511 TC3-I.ST03 BAU .4028 SGT 1081.1 _ 1895.D $93 3§20.0 ST 213.3 SIR 930.0 SS 3308.3

ROE .5731 RRA -.7534 RC3 1.5694 FAU .55887 RflT -.R464 RRF -.9928 RTF .7015 CRT .7669 CflS .9197 CST .4593

FDE-6.109Z FRA19.5101 FC-33.4605 B8P 6398 $I_ 2156.4 RZ3 .0593 R13 -.9666 LSA 3419.8 MSA 398.7 SSA 26.3

SOE .5986 ERA .7451 BC$ 2.0834 FSP I2014 S¢11 2018.8 $GZ 763.1 THA 114.22 EL1 944.6 EL2 134,8 ALF 79.82

LAUNCH DATE OCT 15 1964 FLIGHT TIME 314.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC COLIC DISTANCE 722.298 EARTH TO MARS

RL 149.15 LAL .00 LOt. 21.9R VL 3Z.845 GAL -5.65 AZL 89.15 HCA Z27.37 SIAA 185.90 _ .22000 INC .6497 V1 29.874

RP 224.80 LAP -.65 LOP 849.04 VP 21.630 GAP -4.17 AZP 90.58 TAL 327.75 TAP 19S.12 RCA 145.00 APO 226.80 V2 24.485

tiC 253.951 G4. 7.28 _ 8.89 ZAL 135.72 ZAP 103.57 ETS 176.87 ZNE 138.88 ETE 167.28 ZAC 94.59 ETC 258.86 CLP 103.72

PLANETOCENTRIC CONIC

C3 14.476 VHL 3.805 DLA t5.36 RAt. 162.35 RAO 8567.6 VEL 11.656 PTH 2.0§ VHP 2.928 DpA 12.12 RAP 177.61 ECC 1.2382

LNCH AZI4TH LNCH TIN( b-1 TIN( INJ LAT [NJ lONG INJ RT AS(; INJ AZNTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 31 41 2836.53 -27.10 70.15 23.41 98.56 19 15 40 2038.5 -25.63 61.78

90.00 10 36 9 4265.42 2.79 176.7$ 18.19 61.81 11 49 35 3685.4 -1.00 170.12

100.00 20 I 26 2340.13 -26.26 4R.G4 23.19 100.10 20 40 35 1749.1 -26.90 40.24

1(30.00 11 51 8 4050.05 3.6$ 156.59 IT.60 60.33 12 58 36 3450.1 -.13 152.33

110.00 21 29 22 2077.10 -31,30 27.21 21.41 104.30 22 2 59 1477.1 -29.10 18.75

110.00 12 40 36 5894.85 9.55 145.42 15.93 56.36 15 45 34 3294.9 2.09 139.18

DIFFERENTIAL C(_RECTION8 MID-COUR_ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .0917 TRA .3105 TC3-I,8581BAU .4421 6ST |5|7.Z _ 1867.6 _5 5565.0 ST 194.2 SR 934.9 SS 3324.8

ROE .5772 RflA -.7504 RC3 1.5722 FAD .SIISO flRT -.?714 lIF -.H|? RTF .6274 CAT .3078 CRS .9179 CST -.0904

FDE-9.1744 FRA16.7517 FC-55.2795 |IP 6856 IGI 2501.7 RL'S .0759 |15 -.i671 LSA 3435,1NSA 407.2 SSA 25.9

902 .5830 BRA .7986-t1_5 t,ll§O _ S2111 I_1 2|57.2 _ 757.2 THA 125.59 EL1 936.6 EL2 184.4 ALF 86.20

LAUNCH OATE OCT 15 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CONIC

RL 149.15 LAL .00 LOt. 21.68 VL 32.$42 GAL

RF 22&.21 LAp -.66 LOP 259.11 yp 21.672 GAP -4.42 AZF 9_._8 TAL 327.69 TAF _96._0 RCA _44.98

RC 255,575 ;L 7,52 GP 8.53 ZAL 1_5.79 ZAP 101.58 ETS 177,23 7AE 136.7 SETE 168o22 7kC R4.31

@LANEYOCENTRIC CONIC

C3 14.503 VML 3.808 DLA 15.54 RAL 162.55 RAO 6567.6 VEL 11.657 PTH 2.05 VHP 2.912 DPA 12.43

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIME PO CST TIM

gO.DO 18 30 48 2845.51 -27.16 70.65 23.72 96.32 19 14 54 2045.5

90.OO 10 40 40 4279.25 2.59 176.A0 18.45 61.79 11 51 59 3679.3

100.00 20 0 42 2355.66 -28.36 49.11 23.51 99.87 20 39 57 1755.7

100.00 11 53 28 4044.33 3.65 158.55 17.86 60.3I 13 O 53 3444.3

110.00 21 27 56 2082.72 -31.48 27.82 22.74 104.07 22 2 38 1482.7

110.00 12 42 44 3890.04 6.37 145.16 16.16 56.34 13 47 34 3290.0

DISTANCE 726.262 EARTH TO MARS

-5.96 AZL 89.12 HCA 228.44 SNA 185.84 ECC .21985 INC .87RO Vt 29.874

AFO 226.66 ¥2 21.527

EYC 256°95 CLP 101.71

RAP 176.71 ECC 1.2387

INJ 2 LAT INJ 2 LONG

-25.73 62.27

-1.20 169.77

-26.70 40.70

-.33 152.02

-29.23 19.14

1.90 138.92

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0283 TRA .4936 TC3-1.9530 BAU .4880 SGT 1675.9 9GR 1866.2 SG3 3601.4 ST 239.3 SR 938.6 SS 3337.1

ROE .5809 RflA -.7265 RC3 1.5710 FAU .57263 RRT -.6368 RflF -.9604 RTF .8927 CRT -.I918 CR8 .9159 CST -.5666

FDE-S.2290 FRA19.9522 FC-34.1836 9SP 7482 _ 2508.2 R23 .0847 R13 -.9704 LSA 3A49.8 MSA 415.5 SSA 25.5

BDE .5816 BRA .8783 0C3 2.5064 FSP 12299 SG1 2405.0 SG2 712.0 THA 131.33 EL1 939.8 EL2 234.6 ALF f2.99

LAUNCH DATE OCT 15 1964 FLIGHT TIME 318.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC SONIC DISTANCE 730.233 EARTH TO MARS

RL 149._5 LAL .DO LOt. 21.98 VL 32.636 GAL -5.98 AZL 69.09 HCA 229.52 SMA 185.78 ECC .21974 INC .9074 vl 29.874

RP 223.82 LAP -.69 LOP 251.19 VP 21.715 GAP -4.67 AZP 90.59 TAL 327.56 TAP 197.08 RCA 144.96 APO 226.61 V2 24.$69

RC 257.180 GL 7.75 r_' 8.44 ZAL 135.89 ZAP 99.38 ET8 177.58 ZNE 134.59 ETE 169.10 ZAC 94.03 ETC 257.05 CLP 99.69

PLANETOCENTRIC CONIC

C3 14.559 VHL 3.813 DLA 15,71RAL 182.77 RAD 6587.8 V(L 11.959 PTH 2.05 VHP 2.900 DpA 12,74 RAP 175.81ECC 1.2393

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG IflJ RT ASC INJ AZMTH XNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 30 7 2652.11 -27.25 71.19 24.05 99.09 19 14 19 2052.1 -25.83 62.73

90.00 10 43 5 4273.79 2.42 178.10 18.72 61.78 11 54 19 3673.8 -1.37 169.47

100.00 20 0 8 2361.84 -28.43 49.55 25.84 99.64 20 39 30 1761.8 -26.81 41.13

100.00 11 55 46 4039.27 3.48 156.27 18.13 60_29 13 3 5 3439.3 -.50 151.74

110.00 21 27 38 2060.05 -31.57 28.01 25.08 105.85 22 2 26 1488.1 -29.34 19.51

110.00 12 44 45 3885.82 6.21 144.94 16.44 56.32 13 49 31 3265.6 1.74 138.70

DIFFERENTIAL COIRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0261 TRA .6807 TC3-2.2528 BAU .5333 SGT 2020.4 S6R 1861.7 SG3 3628.5 ST 325.3 SR 941.7 SS 3346.4

RDE .5645 RflA -.7213 RC3 1.5663 FAU .57746 RRT -.8726 flRF -.9590 RTF .9286 CRT -.470I CRS .9138 CST -.7862

F02-6.2747 FRA20.1294 FC-34.3850 9SP 0285 SG8 2747.3 R23 .0822 R13 -.9738 LSA 3465.7 MSA 423.6 SSA 25.1

BDE .5651 9RA .9918 BC3 2.7438 FSP 12403 $91 2859,2 $92 690.4 THA 137.68 EL1 955,3 EL2 283.D ALF 100.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .OO

RP 223.44 LAP -.T2

RC 259.763 GL T.98

PLANEYOCENTRIC CONIC

CS 14,566 VHL 3.81R

LNCH AZMTH LNCN TIM(

90.00 19 29 37

g0.00 tO 45 R4

100.00 19 5R 44

100.00 11 57 58

110.00 21 27 29

110.00 1R 40 42

FLIGHT TIME 320.00 ARRIVAL DATE AUG 31 1965

LOL 21.98 VL 32.835 GAL

LOP t52.28 VP 91.758 GAP

GP 8.35 ZAL 139.00 2AP

DISTANCE 734.212 EARTH TO MARS

-5.70 AZL 86.0§ HCA 230.61 SMA 185.73 ECC .21968 INC .9350 Vl 29.874

-4.92 AZP 90,59 TAL 327.45 TAp 198.05 RCA 144.93 APO 229.53 VZ 24,611

97.56 ET$ 177.92 ZA( 152.42 ETE 169.92 ZAC 93.74 ETC 257.16 CLP 97.66

DLA 15.96 RAL 162.99 RAO 6587.6 VEL tl.661PTH 2.05 VHp 2.891DPA 13.05 RAp 174.89 ECC 1.2400

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8858.31 -27.29 71.56 24.39 97.87 19 13 55 2058.3 -25.92 65.16

42R9.00 2.28 175.83 19.02 61.77 11 56 33 3669.0 -1.53 169.20

2397.87 -28.50 49.98 24.18 99.43 20 39 12 1767.7 -26.90 41.54

4054.89 3.33 159.03 18.43 60.28 13 5 13 3434.9 -.65 151.50

2093.11 -31.65 28.38 23.44 103.65 22 2 22 1493.1 -29.45 19.86

3882.20 6.07 144.75 18.73 56.30 13 51 25 3282.2 1.60 138.51

OIFFERENTIAL C_RRECT|ON9

TOE -.0616 TRA .8716 TC3-2.5336 BAU .5837

ROE .5879 RRA -.7181RC3 1.5582 FAU .59095

FOE-6.SlZ3 FRA20.2571 FC-34.4914 86iP 9221

ROE .3936 9RA 1.1274 BC3 Z.993Z FSP 12479

LAUNCH OATE OCT 15 1904

HELIOCENTRIC C_AIC

RL 149.15 LAL .00

RP 2R3.05 LAP -.75

RC 260.3RR GL. 8.19

PLANETOCENTRIC CGNIC

CS 14.648 VHL 3.827

L_CH A21,iTH i_iiC.H TIME

90.00 18 29 17

90.00 10 47 38

100.00 19 39 31

100.00 12 0 S

110.00 21 27 29

110.00 12 48

M|D-COURSE EXECUTION ACCURACY

VeT 2381.9 $GR 1954.2 563 3646.7

RNT -.9937 RRF -.9374 RTF ,9501

St,8 3018.3 R23 .0759 R13 -.9774

SG1 L_242.3 I_G2 673.3 THA 142.90

FLIGHT TIN( 322.00

DISTANCE 738.197

LCL 21.99 VL 32.633 GAL -S.72 AZ1L 89,04 HCA 231.69 SIAA 185.69 ECC .21966

LOP 233.37 VP 21.901 GAP -5.19 AZP 90.60 TAL 327.32 TAp 199.02 RCA 144.90

GP 9.23 zAL 139.13 ZAP 95.58 2T$ 178.28 ZAE 130.23 ET[ 170.68 ZAC 93.45

DLA 15.99 RAL 163.23 RAO 6567.8 VI[L 11.863 PTH 2.03 VHp 2.686 DPA 13.35

L-I TIN( INJ LAT |NJ LONG |NJ RT ARC ;_j AZkITH ;_J T|i,_ PC, CST TIH

2664.14 -27.34 71.98 24.75 97.67 19 13 41 2064.1

4264,91 2.13 173.$0 |9.33 6|,78 11 52 43 3664.9

2373.13 -28.59 S0._7 24.$4 99.23 20 39 4 1773.1

4051.14 3.21 157.82 18.74 60.29 13 7 17 3431.1

2097.09 -31.73 28.73 23,01 103.45 22 2 27 1497.9

3579.15 5.98 144.59 17.03 $8.28 13 53 16 3279.2

DIFFERENTIAL CalR(CT|ON9

TOE -.1379 TIEA 1.0997 TC8-_.9599 BAU .2383

ROE .5912 RRA -.7079 RC3 1.3499 FAU .39300

F0[-6.3419 FRA20.34E2 FC-34.4_$ |Ms 10_$2

BDE .60T0 9ira 1.2792 8C3 $.2513 Flip 12323

ORBIT DETERMINATION ACCURACY

ST 429.8 _ 944.0 SS $352.7

CRT -.6076 CR3 .9117 CST -.8791

LSA 3482.7 NSA 431.5 $SA 24.7

EL1, 986.2 EL2 327.4 ALF 107.46

ARRIVAL DATE SEP 2 1965

EARTH TO MARS

INC .9818 vl 29.874

AlSO 226.47 V2 24.653

ETC 257.27 CLP 95.62

RAP 173.97 ECC 1.2410

IH_ 2 LAY IHJ 2 LONG

-26.00 63.57

-1.66 166.97

-26.99 41.92

-.77 151.30

-29.55 20.20

1.49 158.$6

ORBIT DETERMINATION ACCURACY

ST 543.0 SIR 945.6 SS $355.9

CRY -.6809 CRS .9056 CST -.9226

LSA 3301.1RSA 459.2 SSA 24.S

EL1 1027.1 EL2 366.1 ALF 114.70

MID-COU88E EXECUTION ACCURACY

SET 1794.7 I_ 1843.7 SG3 3655.4

flRT 0.90Q$ R2F -.8557 RTF .9635

Srdl 33t4.2 RtS .0699 R13 -,9807

80| 3248.2 M_ 9&1.0 THA 147.23

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .DO

RP 222.66 LAP -.TR

RC 261.669 GL 8.$9

PLANETOCENTRIC CONIC

C3 14,711 VHL 3.835

LNCN AZNTH _NCH TIME

90.00 18 29 8

90.00 10 49 47

100.00 19 59 28

100.00 12 2 8

110.00 21 27 38

110.00 12 50 27

FLIGHT TIRE 324.00 ARRIVAL DATE SEP 4 1965

LOL 21.88 YL 32,630 GAL

LOP 254.46 Vp 21,845 GAP

GP 8.15 ZAL 136.27 ZAP

DISTANCE 742.190 EARTH TO MARS

-5.74 AZL 89.01 HCA 232.76 SNA 185.65 ECC .21969 INC .9890 Vl 29.874

-5.40 AZP 90.60 TAL 327.16 TAp 199.97 RCA 144.66 APO 226.43 V2 24.695

93.55 ETS 178.59 ZA( 128.04 ETE 171.39 ZAC 93.16 ETC 257.38 CLP 95.59

DLA 16.11 RAL 163.48 RAD 6567.6 VEL 11.666 PTH 2.05 VHP 2.884 DPA 13.64 RAP 173.06 ECC 1.2421

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2669.58 -27.39 72.37 25.13 97.48 19 13 37 2069.6 -26.07 63.95

4261.52 2.02 175.41 19.67 61.75 12 O 48 3661.5 -1.77 168.78

2378.28 -28.61 50.74 24.92 99.04 20 39 6 1778.3 -27.07 42.28

4028.03 3.10 157.65 19.07 60.25 13 9 16 3428.1 -.88 151.13

2102.40 -31.80 29.07 24.20 103.27 22 2 40 1502.4 -29.64 20.52

3876.70 5.86 144.46 17.55 56.26 13 55 4 3276.7 1.39 138.23

DIFFERENTIAL CORRECTIONS

TOE -.1938 TRA 1.2627 TC3-3.1646 BAU .6914

ROE .5942 RRA -.6989 RC3 1.5316 FAu .58385

FDE-G.S91_FRAZO.SRO7 FC-34.3488 2SP 11352

BOE .6255 9RA 1.4432 9C3 3.5158 FSP 12533

RID-COURSE EXECUTION ACCURACY

SGT 3135.8 SGR |830.1 SG3 3654.3

RRT -.9139 RRF -.9538 RTF .g723

SGB 3630.8 RZ3 .0614 R13 -.9836

SG1 3571.7 SG2 652.3 THA 150.86

ORBIT DETERMINATION ACCURACY

ST 661.3 SR 946.3 S6 3355.8

CRY -.7245 CRS .9074 CST -.9465

LSA 3520.5 NSA 446.6 SSA 23.8

EL1 1083.7 ELI 398.0 ALF 121.59

LAUNCH DATE OCT 15 1984 FLIGHT TINE 326.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CONIC

RL 149.15 LAL .OO

RP 222.28 LAp -.82

RC 263,392 GL 8.59

PLANETOCENTRIC CONIC

C3 14.769 VHL 3.646

LNCH AZMTH LNCH TIME

90.00 18 29 10

90.00 10 51 50

100.00 19 59 35

100.00 12 4 6

110.00 21 27 56

110.00 12 52 14

DIFFERENTIAL CaqRECTION6

TDE -.2556 TRA 1.4620

ROE .3972 RRA -.6691

iroE-6.3756 FRAZO.3787

BO( .6488 9RA 1.6165

DISTANCE 748.189 EARTH TO MARS

LOL 21.68 VL 32.628 GAL -5.77 AZL 80.99 HCA 233.88 S44A _85.61 ECC .21975 INC 1.0135 vl 29.874

LOP 255.55 VP 21.889 GAP -5.64 AZP 90.60 TAL 327.03 TAP 200.91RCA 144.82 APO 226.40 V2 24.737

GP 8.04 ZAL 136.43 ZAP 91.34 ET3 178.91ZAE 125.64 ETE 172.06 ZAC 92.87 ETC 257.49 CLP 91.55

DLA 16.22 RAL 163,74 RAD 6597.6 VI[L |1.669 PTH 2.05 VHP 2.686 DpA 13.93 RAP 172.14 ECC 1.2434

L-I TIME |NJ LAY |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2674.65 -27.43 72.73 25.52 97.30 19 13 45 2074.6 -26.14 64.31

4259.81 1.94 175.LP9 20.02 81.74 12 2 48 3658.8 -1.86 168.63

2385.07 028.68 31.09 25.52 98.87 20 39 18 1783.1 -27.14 42.62

4023.82 3.02 137.52 |9.41 80.23 13 11 11 3425.6 -.96 150.99

2108.63 -31.86 29.38 24.60 103.09 22 3 2 1506.6 -29.73 20.81

3874.82 5.79 144.39 17.69 59.25 13 56 49 3274.8 1.32 138.13

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.4678 9AU .7481 SET 3325,8 _ 1913.9 $G3 3643.8 ST 762.6 SR 946.S Ss 3352.8

RC3 1.5134 FAU .50290 RRT -,9124 RRF -.$318 RTF .2784 CRT -.7525 CR6 .9052 CST -.9606

FC-34.1233 BSP 12506 _ 3901.4 RZ3 .0351 R13 -.9860 LSA 3541.6 MSA 453.6 SSA 23.4

BC3 3.7836 FSP 12504 SG1 3908.2 302 646.7 THA 153.92 ELI 1152.9 EL2 423.1 ALF 127.87

29!



JPL TM 33_100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT IS 1994

HELIOCENTRIC CONIC

RL 148.15 LAL .00

RP Ztt o69 LAP -.DE

RC 844.695 GL 6.77

PLAN[TQCENTR 1C CONIC

C3 14.677 VNL $.657

LNCH AZNTH LNCH TIME

90.00 18 29 23

9D.OO tO 53 47

100.00 19 59 52

100.00 18 5 58

1tO.DO 111 26 112

1tO.DO 11:53 58

L_.

LOP 256:65 VP 21o934 GAP -5,$7 AZP 90,60 TAL 326,87 TAp 1101.85 RCA 144.78

GP 7.96 ZAL 136.60 2AP X.53 ET6 179.22 ZAE 123.65 ETE 172.68 ZAC 9Z.§E CLP 69.53

DLA 16.31 RAL 164.01 MAD 6587.6 VEL 11.673 PTH 2.05 VHP 2.892 DPA 14.20 RAP 171.23 ECC 1.11446

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2679.33 -27.47 T3.0T 25.93 97.14 19 14 Z 2079.3 -26.2D 64.64

4266,80 1.87 175.15 20.39 61.74 12 4 44 3656.8 -1.92 196.52

2387.51 -28.71 5t.41 25.74 98.70 20 39 40 1787.5 -27.21 42.93

4023.84 2.96 157.42 19.78 60.24 13 13 11 3423.6 -1.02 150.90

2110.80 -31.92 28.67 25.02 102,93 22 3 33 IStO.S -29.81 21.10

3873.511 5.74 144.119 18.05 56.24 13 58 3t 3273.5 1.117 138.06

FLIGHT TIME 328.00 ARRIVAL DATE SEP 8 1965

DISTANCE 750.195 EARTH TO MARS

21.68 VL 311.627 GAL -5.72 AZL 86.96 HCA 234.98 SNA 18_.58 ECC .21986 INC 1.0363 Vl 29.674

Also 226.39 V2 24.778

ETC ZST.4O

DIFFERENTIAL CORRECTIONS NID-COURS[ EXECUTION ACCURACY 0R81T DETERNINATION ACCURACY

TDE -.3127 I_A 1.6838 TC3-3.7674 8AU .8060 $GT 3RIO.T $GR tY04.T $63 3823.9 ST 905.6 SR 945.9 Ss 3347.0

ROE .GO00 RRA -.6781RC3 1.4921FAU .38075 RRT -.R207 RRF -.9485 RTF .9827 CRT -.7707 CRS .RO30 CST -.9694

FOE-G.37DO FRA20.31178 FC-33.7848 8_P 13700 SG8 4502.8 823 .0499 R13 -.9881 LEA 3564.3 MSA 460,6 SEA 112.9

DOE .6786 BRA 1.7967 8C3 4.0521 Flip 12448 SGI 42S4.4 862 643.8 THA 156.52 EL1 1232.4 EL2 4411.9 ALF 133.38

LAUNCH DATE OCT 15 1964 FLIGHT TIME 330.00 ARRIVAL DATE SEP 10 1965

H_LICCENTRIC C_NIC " DISTANCE 734.208 EARTH TO MARS

RL 149.15 LAL .00 LOL 21.68 VL 32.825 GAL -5.85 AZL 88.94 HCA 1136.08 SNA 185.56 ECC .22001 INC t.0626 vl 29.674

RP 11112.31 LAP -.88 LOP 1157.73 V1P 21.878 GAP -8.10 AZP 80.§R T/_ 328.89 TAp 202.78 RCA 144.73 APO 11116.38 VZ 24.620

RC 1166.379 GAL 8.95 GP 7.81 zAL 136.79 zAP $7.S4 ET8 179.52 ZAE 121.46 ETE 173.27 ZAC 911.28 ETC 257.711 CLP 67.32

pLAN[TOCENTR|C CONIC

C3 14.977 VHL 3.87D DLA 1i.39 RAL 214.30 RAO i_7.1 VEL 11.877 PTH 2.05 VHP 11.901 DPA 14.47 RAP 170.34 ECC 1.11465

LNCH AZNTH LNCH TIME L-Z Tltl_ INJ LAT INJ LONG INJ RT AIbC INJ AZMTH INJ TIME PO CST TIN ZNJ 2 LAY INJ 2 LONG

RO.OO II 28 iT 21i3.64 -27.$1 13._ 91,38 98.8R 19 14 30 2083.G -ZG.1:6 t4.94

90.00 10 53 39 4955.47 1.83 175.07 20.77 8t.74 12 6 34 3655.5 -1.96 168.45

1OO.OO 110 0 _O 2381.82 -28.75 31,71 28.17 4)O.55 20 40 11 1781.6 -117.27 43.22

100.00 12 7 49 4011.72 t.R2 157,38 R0.18 80.24 13 14 49 3422.7 -1.06 15D.DS

110.00 111 29 38 2114.31 -$1.Rl n.DS 25.48 10_,78 112 4 12 t514.3 -29.89 21.36

110.00 111 55 30 39711.80 5.72 144.25 18.43 58.24 14 0 11 32711.6 1.24 168.02

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.37116 TNA 1.8974 TC3-4.0817 BAU .8647 3&T 4300,3 8m |TT2.T 863 3584.5 ST 1029.6 SR 944.5 36 3337.2

ROE .60118 lIRA -.6891 RC3 1.4674 FAU .57701 RRT -,IHtSS IH8 r -.9489 RTIr .9858 CRT -.7833 CRS .9007 CST -.9753

FDE-6.S895 FRA20.2387 FC-33.3533 Blip 14823 IVAJ 4851,4 823 .0458 813 -.9897 LEA 3587.6 NSA 467.3 63A 22.5

B011 .7083 ERA 1.8987 RC3 4,3187 FliP 128641 8G1 4S04.8 MAt $42.8 IHA 138.77 ELl 1320.t I=12 438.1 ALF 138.15

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CONIC

RL 149.15 LAL .DO

RP 221.13 LAP -.91

RC 267.644 GL 9.12

PLANETOCENTRIC CONIC

C3 15.066 VHL 3.884

LNCH AZNTH LNCH T|N[

gO.D0 16 30 111

gO.DO 10 57 115

100.00 20 O 58

lOO.OO 12 9 3Q

110.OO 21 29 41:

liD.D0 12 57 15

FLIGHT TIN[ 332.00 ARRIVAL DATE SEP 12 1965

DISTANCE 758.227 EARTH TO MARS

LOL 21.66 VL 32.624 GAL -3.88 AZL 86.91 HCA 237.19 SNA 185.54 ECC .22021 INC 1.0663 vl 29.876

LOP 258.86 VP 22.024 GAP -6.32 AZP 20.59 TAL 32E.50 TAp 203,69 flCA 144.66 APO 226.39 V2 24.662

GP 7.69 ZAL 136.92 ZAP 83.tJl_ETS 179.80 ZAE 119.27 EYE 173.82 ZAC 91.96 ETC 257.83 CLP 65.52

DLA 16.45 RAL 164.59 RAD 6567.6 VEL 11.682 PTH 2.05 VHP 2.913 DPA 14.72 RAP 169.46 ECC 1.2483

L-I TIME INJ LAY INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

2697.39 -117.54 73.97 26.80 96.85 19 15 9 2087.6 -2S.31 65.22

41154.83 1.81 175.04 111.18 61.74 IZ 8 20 3654.8 -1.98 168.41

2395.40 -28.79 51.88 26.61 96,41 110 40 53 1795.4 -117.33 43.49

40112.24 2.81 157.33 20.37 60.24 13 16 311 3422.2 -1.08 150.81

2117.76 -32.03 30.20 25.82 102,63 112 S 0 1517.8 -29.96 21.60

3872.64 5.71 144.24 18.83 36.114 14 I 47 3272.6 1.24 138.02

ORRIT DETERMINATION ACCURACYDIFFERENTIAL CCRRECTIONS

TOE -.4336 TRA 2.D722 TC3-4.3806 8AU .9244

ROE .6051: RRA -.6530 RC3 1.4403 FAU .ST200

F0[-6.3569 F_A2O.IOS5 FC-31.8212 lIND 1613T

808 .7445 ERA 1:.1T1:7 BE3 4.3828 FDIP 12244

LAUNCH DATE OCT 15 1964

HELIOCENTRIC CGNIC

MID-COURSE EXECUTION ACCURACY

$GT 4989._ _dR 1748.8 3G3 3556.3

RRT -.92t9 RRF °.9442 RTF .9021

5004.7 R23 .0423 R13 -.9911

8471 4H3.9 SG2 642.8 THA 160.71

FLIGHT TIRE 334.00

DISTANCE 781.249

ST 1154.7 SR 942.6 SS 36115.5

CRT -.79112 CRS .8985 CST -.9795

LEA 3615.4 MSA 473.6 SEA 112.0

ELI 1414.8 ELI 469.6 ALF 142.23

ARRIVAL DATE SEP 14 1965

EARTH TO MARS

INC 1.1095 V1 29.874

APO 226.42 V2 24.903

ETC 1137.95 CLP 83.55

RAP 168.60 [CC 1.2303

INJ 11 LAT INJ 2 LONG

-26.35 65.47

-1.98 168.41

-27.38 43.73

-1.OT 150.82

-30.02 21.83

1.115 138.0A

ORBIT DETERMINATION ACCURACY

3T 1279.0 SR 937.0 33 329_.9

CRT -.79711 CRS .8941 CST -.9830

LEA 3627.5 MSA 480.1 SEA 111.6

ELI 131|.5 EL2 476.? ALF 145.82

238.30 SNA 185.32 [CC .22044

396.30 TAP 204.60 RCA 144.62

117.11 ETE 174.33 ZAC 91.70

TOE -.4R18 T_A t.tJ40 1C3-4.8113 |AU .9023

ROE .G050 RRA -.6418 RC3 1.4034 VAU .58|45

FOE-6,26511 FRA2O.OOZ1: FC-32.0138 BDP 17328

DOE .7797 8RA 2.3724 8C3 4.8307 FmP 12243

RL 14R.13 LAL .DO LOL 111.98 VL 39.823 GAL -$.80 AZL 88.89 HC_

RP 11110.75 LAP -.94 LOft 238.R7 VP H.ODR GAP -8,55 AZP 90.58 TAL

RC 269.2911 _ 9.117 GP T.ST zAL 137,21 ZAP 83.81 ET8 180.08 ZAi[

pLANETOCENTRIC CONIC

C3 15.1:10 VHL 3.900 DLA 18.50 RAL IE4.RO RAO 8§87.8 V_L 11.887 PTH 2.0Q VHp 2.91:9 DPA 14.96

LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT ARC INJ AZIATH INJ TIN[ PO CST TIM

gO.D0 10 31 T 2891.13 -97.57 73.92 _/'.27 98.12 19 15 39 2091.2

gO.DO 10 51: 6 4234.8R 1.81 I75.04 91.80 81.74 12 10 O 3654.9

100.00 1:0 I 46 23_.84 -R8,82 51.23 27.08 88.29 20 41 45 1798.8

lOO.00 12 11 6 40_.42 2.R1 157,34 _0._8 80.84 13 18 10 3422.4

110.00 111 30 35 2120.83 -3£.08 30.44 98.38 102.50 22 S 56 1520.9

110.00 11 30 48 3873.09 5.73 144.27 19.14 31.24 14 3 21 31173.1

DIFFERENTIAL CC1:RECT/_6 NID-COURDI[ EXECUTION ACCURACY

S_T S078.9 I_ 171_.0 SG3 3507.0

RRT -.9109 _ -.9409 RTF .8898

st,,8 $359.3 RI_ .0390 R13 -.8920

961 9320.8 882 841.8 THA 162.43

1:92



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 16 1984

HELIOCENTRIC CONIC

RL 14R.15 LAL .00

RP 2EO.ST LAP -.97

RC ETO.TES GL 9.42

PLAN[TOCENTRIC CONIC

C$ 13.344 VHL 3.R17

LNCH AZNTH LNCH TIME

90.00 18 32 3

IO.OO 11 O 41

100.00 20 2 44

100.O0 12 12 42

110.00 21 31 56

110.00 13 0 18

FLIGHT TIM( 336.00 ARRIVAL DATE SEP IS 1965

DISTANCE 766.282 EARTH TO MARS

LOt. 21.68 VL 52.622 GAL -5.94 AZL 86.67 HCA 239.41 _AA 185.51 ECC .22072 INC 1.1364 Vl 29.8?4

LOP 261.08 VP 22.114 GAP -6.77 AZP 90.58 TAL 326.09 TAp 205.50 RCA 144.56 APO 229.45 VZ 24.945

GP 7.44 ZAL 137.45 ZAP 81.67 ETS 180.35 ZAE 114.96 ETE 174.82 ZAC 91.42 ETC 256_06 CLP 81.60

OLA 16.$3 RAL 165.21 flkO 6567.6 VEL 11.693 PTH 2.06 VHp 2.948 DpA 15.16 RAP 167.76 ECC 1.2525

L-I TIME IHJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIM( PO CST Tiff INJ Z LAT INJ E LONG

2894.38 -27.60 74.16 27.75 96.61 19 18 58 2094.4 -26.39 65.70

4255.58 1.65 ITS.D8 Z2.0A 61.74 12 11 36 5655.6 -1.96 168.45

2401.97 -28.85 52.46 27.56 98.17 20 42 46 1802.0 -27.42 43.95

4023.22 2.94 157.58 21.43 60.24 13 19 45 5423.2 -1.04 I50.86

2123.90 -52.12 50.66 26.88 102.58 22 7 0 1525.9 -30.08 22.04

3874.06 5.76 144.52 19.67 56.25 14 4 53 5274.1 1.29 138.09

DIFFERENTIAL ¢_RRECTIONS

TOE -.$559 TRA 2.4886 TC5-4.8984 BAU 1.0433

ROE .6085 RRA -.6258 RC5 1.3750 FAU .55643

FOE-6.2668 FRA19.7650 FC-51.5958 BSP 18T25

BOE .8642 BRA 2.5661 BC5 5.0858 FSP 12002

NIO-GOUR_ EXECUTION ACCURACy

SGT 5458.3 SGR 1692.4 SG3 5454.1

RRT -.9181 RRF -.9377 RTF .9912

$68 5714.7 RE3 .0372 R13 -.9930

SG1 5678.2 SGZ 644.6 THA 165.90

ORBIT 0ETERNINATION ACCURACY

ST 1404.3 SR 935.6 SS 3286.0

CRT -.8021 CRS .8927 CST -.9850

LSA 5661.8 MSA 485.7 SSA 21.2

EL1 1616.1 EL2 465.6 ALF 148.75

LAUNCH DATE OCT 15 1964 FLIGHT TIM( 338.00 ARRIVAL DATE SEP 18 1g65

HELIOCENTRIC C_NIC

RL 149.15 LAL .00

RP 220.00 LAP -1.01

RC 272.134 GL 9.56

PLAN[TOC[NTRIC CONIC

C5 15.489 VHL S.956

LNCH A_iTH LNCH TINF_

90_00 18 33 l0

90.00 11 2 11

100.00 20 S 51

100.00 12 14 11

110.00 21 $2 4t

110.00 15 ! 45

DIFFERENTIAL CCRRECTION8

TOE -.6206 TRA 2.6952 TC3-S.IS98 |AU 1.1040

RDE .6118 RflA -.6097 RC) |oJbll|S FAll .54404

FOE-8.2485 FRA19.5055 FC-30,_ BOP |_'S

BIDE .8713 BRA 2.7858 K3 9_J_IFOP 61745

DISTANCE 770.520 EARTH TO MARS

LOL 21.88 VL 52.622 GAL -5.99 AZL 88.85 HCA 240.55 SNA 185.50 ECC .22104 INC 1.1547 Vl 29.874

LOP 282.20 _p 22.140 GAP -6.98 AZP 90.57 TAL 325.86 TAP 206.39 RCA 144.50 APO 226.50 V2 24.985

GP 7.31 ZAL 137.70 ZAP 79.76 ETS 560.61 ZA[ 112.85 (TE 575.27 ZAC 91.14 ETC 258.17 CLP 79.67

DLA 16.51 RAL 145.54 RAID 6547.6 V[L 15.699 PTH 2.08 VHp 2.9710Pk 15.56 RAP 166.95 ECC 1.2549

L-| T|il[ |NJ LAT INJ LONG INJ RT ASC IHJ A]_iTH |HJ TIME PO CST TIM |N_ 2 LAT ZNJ 2 LONG

2697.8| -27.62 74.36 28.25 96,55 19 1B • 2097.2 -26.45 65.90

4284.97 1.00 575.16 22.50 61.74 12 15 8 3657.0 -1.92 168.53

2404.79 -28.84 52.47 20.08 98.07 20 45 $6 1804.8 -27.46 44.15

4024.45 _.g_ 157.46 21.88 60.24 53 21 15 5424.7 -.99 150.94

2128.40 -52.14 30.06 '7.$8 102.28 22 8 15 1526.6 -30.14 22.23

$875.40 5.62 144.40 ,0.55 56.28 14 6 21 3275.6 1.35 138.17

N|O-COU90[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

KT $334.4 _ 1663.7 SG3 3393.6 ST 1529.4 SR 933.2 SS 3259.6

RRT -.tl_nl _ -.954, RTF .9924 CRT -.8053 CRS .8910 CST -.9866

_049,9 Rn .0340 R13 -.9958 LSA 3695.7 NSA 491.2 SSA 20.6

_ 4014.3 _ 447.9 ?HA 145.20 ELI 1725.0 EL2 481.1ALF 151.28

LAUNCH OATE OCT 15 1_4

HELIOCENTRIC CONIC

RL 149.15 LAL .00

MP 619.92 LAP -1.04

RC 273.568 GL 9.70

PLANETOCEMTRIC CONIC

CS 15.647 VHL 3.936

LMCH AZMTH LNCH TIME

90.00 18 54 28

90.00 11 3 35

100.00 20 3 9

100.00 12 15 35

110.00 21 $4 4

110.00 13 S 8

FLIGHT TIM( 340.00 ARRIVAL DATE SEP 20 1965

DISTANCE ?74.385 EARTH TO MARS

LOL 21.68 VL 32.622 GAL -8.03 A_. 88.82 HCA 241.65 SNA 185.50 ECC .22141 INC 1.1796 Vl 29.874

LOP 263.32 VP 22.206 _AP -7.20 AZP 90.56 TAL 525.62 TAP Z07.27 RCA 144.43 APO 229.57 V2 25.027

GP 7.18 ZAL 137.97 ZAP 77.88 ET8 580.85 ZA( 110.73 ETE 175.70 ZAC 90.86 ETC 258.28 CLP 71.79

OLA 19.56 RAL 165.88 RAD 6567.6 ¥[L 11.706 PTH 2.06 VHP 2.997 DpA 15.57 RAp 198.17 ECC 1.2575

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

26R9.76 -27.84 74.54 28.76 96.42 19 19 27 2099.8 -26.46 96.08

4259.02 1.94 575.27 22.98 61.74 12 14 34 3659.0 -1.85 168.65

2407.29 -28.90 52.85 28.58 97.97 20 45 16 1807.3 -27.50 44.33

4026.75 3.06 157.58 22.56 80.25 13 22 42 3426.7 -.92 151.05

2129.07 -$2.20 55.04 27.90 102.16 22 9 34 1529.1 -30.19 22.40

3877.71 5.90 144.51 20.$0 56.27 14 7 47 5277.7 1.43 138.28

DIFFERENTIAL C(:RRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6859 TRA 2.9027 TC5-5.4095 BAU 5.1642 $GT 6204.2 $_R 5633.2 SG3 3526.2 ST 1653.9 SR 929.9 SS 3248.9

ROE .6141RflA -.5934 RC5 1.3086 FAU .55935 RRT -.4121RRF -.9505 RTF .9932 CRT -.8075 CRS .8890 CST -.9879

FDE-G.2131FRA19.2250 FC-29.8595 Blip 21155 SG9 6419.5 R|$ .0550 R13 -.9944 LSA 3729.4 NSA 496.4 SSA 20.1

BIDE .9207 BRA 2.9628 BC3 5.5655 FSP 115_0 865 8584.4 S52 650.9 THA 166.56 EL1 1851.6 ELI 495.3 ALF 153.49

LAUNCH DATE OCT 15 1984 FLIGHT TIM( 342.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC DISTANCE 774.412 EARTH TO MARS

RL 149.15 LAL .00 L_ 21.68 VL $2.622 GAL -6.09 AZL 88.80 HCA 242.78 SNA 185.50 ECC .22181 INC 1.1981 vl 29.874

RP 219.23 LAP -1.07 LOP 264.45 _p n.252 GAP -7.41AZP 90.55 TAL S,5.36 TAP 208.54 RCA 144.35 APO 226.64 V2 2S.OS•

RC 274.906 GL 9.82 _P 7.05 ZAL 130.25 ZAP 76.05 ET8 181.09 ZA( 508.66 ETE 176.10 ZAC 90.59 ETC 256.38 CLP 75.92

PLAN(TOCENTRIC CQNIC

C3 15.817 _4L S.977 DLA 16.55 RAL |86.23 RAO 8547.8 VEL IS.?IS PTH 2.06 VHp 3.026 DPA 15.75 RAp 165.42 ECC 1.2603

LNCH AZllATH LNCH TIME L-I TIN[ ZNJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 35 55 2701.94 -_7.64 74.70 29.29 98.54 19 20 57 2101.9 -26.49 66.23

90.00 11 4 55 4261.75 2.03 175.42 23.47 65.75 12 15 56 3661.8 -1.76 168.80

100.00 20 8 $7 2409.44 -,0.03 53.05 29.51 97.49 20 46 46 1809.5 -27.53 44.48

tOO.O0 12 16 55 4029.43 5.15 557.78 22.85 60.28 53 24 4 3429.4 -.83 151.20

tlO.O0 21 59 $1 21St.$1 -3,.,3 $l.tt 28.44 10,.07 22 11 2 1531.3 -30.23 Z2.56

110.00 15 4 29 3880.$7 6.00 144.85 21.01 54.20 14 g 10 5280.4 1.53 138.42

DIFFERENTIAL CGNRECT|ON8 NIO-COURW[ [XECUTICN ACCURACY ORBIT OET[RMINATION ACCURACY

TO[ -.7521 TRA 3.1109 TC$-5.8471 BAU 1.2,45 $GT i573.4 SGR |601.G SG3 3255.0 ST 1777.4 SR 926.1 SS 3225.5

RDE .6168 RRA -.57Q8 RCS 1.2725 FAU .52491 RRT -.!1083 .lilt -,9262 RTF .9959 CRT -.8088 CRS .6869 CST -.9889

FD(-S.1881FRA18.9181FC-ER.4442 BOP 22529 _ 6745.7 R2S .0344 R13 -.9949 LSA 3764.2 NSA 501.3 SSA 19.6

BO( .9765 BRA 3.1G39 0CS 5.7848 FOP 11266 SG| 8754.0 662 854.5 THA 187.40 EL5 lg41.2 EL2 498.7 ALF 155.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCM DATE OCT 15 1554

HELIOCENTRIC CONIC

RL 149.15 LAL .OO

RF ItS.iS LAP *t.10

RC ETS.tSR GL S.R4

PLANETOCENTR I C CORIC

C3 IG. DO1 VHL 4.000

LNCM AZMTM LNCH TII4_

90.00 lS 57 34

gO.DO 11 6 '9

100.00 ZO 6 14

100.00 12 16 10

110.00 21 57 6

110.00 13 5 47

FLIGHT TIM( 344.00 ARRIVAL DATE 3(P 24 1965

DISTANCE TeZ.4SG EARTH TO MARS

LOt. 21.6_ VL 32.SEE GAL -6.14 AZL 88.78 HCA 243.91 SNA 185.30 ECC .22226 INC 1.2163 vl 29.874

LOP 255.58 VP 22.218 GAP -7.Sl AZP 90.54 TAL 525.OR*TAp 209,00 RCA t44.27 APO 226.73 V2 25.108

GP s.gz ZAL 138.$4 ZkP 74.21ETS 161.31 zA( 106.61ETE 176.48 ZAC 90.33 ETC 256.48 CLP 74.09

DLA lS.5) NAL lSS.59 RAD SSST.e VEL 11.721 PTH 2.07 Vttp 3.058 DPA 15.90 RAP 154.70 ECC 1.2633

L-I TIME INJ LAT |MJ LONG INJ fit ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2TOS.T9 -ZT.ST 74.84 29.85 96.26 19 22 37 2t03.8 -26.51 66.36

4255.14 2.14 1?$.51 23.99 61.76 lZ 17 14 3665.1 -1.65 168.99

2411.39 -28.94 $3.16 29.67 gT.8E 20 48 ES 141/.4 -27.36 44.62

403Z.7T 3.25 15T,91 23.35 60.27 13 25 22 3432.8 -.72 151.38

2133.3Z -3Z.25 31.39 28.99 101.98 22 t2 39 1533.3 -30.27 22.71

3893.6D S.t2 /44.82 2|.$9 $6.30 24 IO $0 3283.S 1.65 138.59

DIKFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8190 111A 3.3201 TC3-5.S?O8 8AU 1.2833 8ST (H)31.2 $GR 1589.D $63 3174.4 ST 1900.1 SR 921.7 SS 3198.9

RDE .$108 RRA -.5601NC3 1.2347 FAU .51735 RRT -.9032 RRIF -.9218 9TF .D945 CRT -.6D94 CRS .8847 CST -.9897

FDE-S.1118 FRA18,5938 FC-IT.9917 8SP 23528 SG8 TIOQ.8 923 .0340 R13 -.9953 LSA 3799,6 MSA 505.9 SSA 19._

ROE 1.0265 9ilk 3.36T0 8C3 5.9892 F_P 11006 _t ?OTS.t $62 837.3 ?HA 188.33 ELI 2051.5 EL2 501.4 ALF 157.12

LAUNCH DATE OCT 15 1954 FLIGHT TIME 348,00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC C_NIC DISTANCE 788.323 EARTH TO MARS

RL 149.15 LAL .DO LOL 21.98 VL 32.822 GAL -8.20 AZl. 88_78 HCA 245.04 SMA 185.51ECC .22276 INC 1.2401VI 29.874

RP 216.$2 LAP -1.19 LOP 288.7t VF 22._4JI GAP -T.SS AZP 90.52 TAL 324.81 TAp 209.85 RCA 144.18 Also 226.83 V2 25.148

RC 277.609 64.. 10.04 GP 6.78 ZAL 158.85 ZAP 72.43 ET$ 181.$3 ZN[ 104.40 ST[ 176.84 ZAC 90.08 [TC 256.5D CLP 72.30

PLAN(TOCENTRIC CCNIC

CS 16. 198 VIAL 4.DIS DLA 16.49 flAL 188._ RAO 8567.8 VEL 11.730 PTH 2.07 _Ap 3. 094 OPA 16.04 RAP 164.03 ECC 1.2666

LNCH AZI4TH LNCH TIME L-I TIN[ INJ LAT INJ _ INJ RT A$C INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

gO.DO 16 39 22 2703.31 -2T.88 74.1)4 30.41 99.22 19 24 27 2105.3 -26.53 65.47

SO.DO 11 7 16 4260.18 2.IT ITS.84 24.52 81.77 12 18 27 3669.2 -1.52 169.21

100_00 20 IO O 2413.00 -29.H $).ZT 30,24 97.78 2D 50 13 1813.0 -27.58 44,73

100.00 12 19 20 4038.T2 3.40 159.13 23.89 80.28 13 26 3T 3436.7 -.55 151.60

110.00 21 38 48 2153.12 -32.28 31.49 2t).37 101.91 22 14 24 1535.1 -30.31 22.8A

110.00 lS T 1 SlIT.ST 8.|T L4S.Of _,11 54.33 14 11 46 3287.4 1.80 138.78

DIFFER£NTIAL _RECT|ON3 MI_¢OUR_ _I[CUT|ON ACCURACY OROIT DETERMINATION ACCURACY

TO[ -.ili7 TRA $.$nT TC3.-I.0791 iAU 1.34|0 14T TIIO.S _ 13_i,0 1_3 3091.8 ST 2021,6 SR 917.1 iS 3170.4

ROE .6211 _A -.$463 RC3 1.1_ FAU .S_ RRT -,MS _ -.RSN R_ .9949 CRT -.8095 CR6 .iS CST -.9904

FDE-8.0460" FRA|0.I$04 FC-2Q._T _29 _48_3 _ _440.T ff_3 .033_ R|3 -.9956 LSA 3636.5 MSA 5|0,_ _A 18.7

80[ 1.0626 BRA 3.$T13 1_3 8,11Hbt PIP 10T38 SSt TStS.4 MAt tMO.4 THA $89.17 ELI 2162.0 EL2 503.5 _ 156.52

LAUNCM DATE OCT 15 1954 FLIGHT TIM( 345.00 ARRIVAL OATS SEP 28 1965

HELIC(ENTRIC CONIC

RL 149,15 LAL .00

RP 216.16 LAP -1.19

RC 278.533 GL 1D,14

PLANETOCENTRIC CONIC

C3 16.409 VHL 4.D51

LNCH AZMTH LNCH T|M[

90.00 18 41 20

50.00 11 $ 21

100.D0 20 11 56

100.00 12 20 25

110.00 21 40 46

110.00 13 6 12

DISTANCE 790.589 EARTH TO MARS

LOL 21.68 VL 32.523 GAL -S.28 AZL 88.74 HCA 248.16 SNA 185.52 ECC .22330 INC 1.Z607 Vi 29.874

LOP 26T.65 VP 22.390 GAP -6.03 A_ 90.51 TAL 324.51 TAp 2IO,G9 RCA 144.09 Apo 226.94 V2 25.186

GP 6.65 ZAL 139.18 ZAP 7D.68 ETS 181.73 ZAI[ 192.62 ETE I?7.I? ZAC 89.83 ETC 258.67 CLP 70.55

DLA lS.45 RAL 157.34 RAO SSS7.? VEL 11.738 PTH 2.07 VHp 3.132 DFA 16.15 RAp 163.39 ECC 1.2700

L-] TIN[ |NJ LAT INJ LONG INJ NT ARC JNJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2706.52 -27.69 75.03 31.00 96,18 19 26 26 2106.5 -26.54 66.55

4273.86 2.42 176.10 25.06 61.78 12 19 35 3673.9 -1.37 169,47

2414.33 -28.97 $3,35 30.62 97.71 20 52 1D 1614.3 -27.60 44.83

4041.28 3.55 158.38 24.44 60.30 13 27 48 3441.3 -.43 151.85

2138.70 -32.30 31.51 30.15 101.84 22 16 17 1536.7 -30.34 22.95

3891.S9 S.43 145.25 22.S6 58.35 14 13 3 3291.7 1.96 139.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9559 TRA 3.1393 TC3-S.IT4O 8AU 1.3995 SGT T820.8 _ 1502.8 SG3 3005.3 ST 2142.1SR 912.A SS 3140.A

ROE .6234 RflA -,5262 RC3 1.1571FAU .49209 RRT -.8838 2RF -.8116 RTF .9953 CRT -.8093 CflS .8805 CST -.9910

FDE-5.9830 FRAt7.0665 FC-25.9826 8SlP 25844 868 _TSY.8 223 .D338 913 -.9959 LSA 3675.3 MSA 514.2 SSA 18.3

ROE 1.1412 9RA 5.T762 BCS 6.3798 FSP 10445 _1 7739.2 V._ 663.8 THA 189.93 ELI 2272.9 EL2 505.1 ALF 159.95

LAUNCH DATE OCT 15 19_ FLIGHT TIN( 350.00 ARRIVAL DATE 3EP 30 1965

HELIOCENTRIC CCNIC DISTAt#CE T94.857 EARTH TO MARS

flL 146.13 LAL .00 LOL 21.58 VL 32.524 GAL -8.32 AZL 88.T8 HCA 24T.32 SNA 185.$3 ECC .22388 INC 1.2809 vt 29.874

RP 21T.RO LAP -1.18 LOP 268.99 VIP 22.438 GAP -8.23 AZP 90.49 TAt. 324.20 TAp 211.52 RCA 144.00 APO 227.0T V2 25.228

tic 280.240 _d. 10.24 _d_ 8,$2 ZAL 159,52 ZAP M,99 ET8 191.92 ZA( _00.68 ST( 177.48 ZAC 8g.SO ETC 258.76 CLP 68.84

PLANF.TOCENTRIC C_NIC

C3 16.634 VHL 4.078 DLA 18.59 flAL IS?,?3 flAO 838?.T V(L 11.748 PTH 2.07 VHp 3.174 OPA 16.26 RAP 162.79 ECC 1.2738

LNCH AZI4TH LI_H TIN( L-I TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

RO.OO 56 43 28 270T.42 -2?.TO 73.10 31.40 96. I$ 19 25 35 2lOT.4 -26.56 46.62

SO.DO 11 9 20 42T9.21 2.$D 178.40 23.83 6t.78 12 20 39 3679.2 -1.20 169.77

100.00 20 14 1 2415.40 -28.98 53.44 31.43 2?.ST 20 $4 16 1815.4 -27.62 44.90

100.00 12 21 28 4048.47 $.73 138.88 2$.D0 80.32 13 26 55 3446.$ -.25 _52.1L

110.00 21 48 3t) 21_,08 -52.32 31.71 30.78 101.78 22 18 t? 1538.1 -30.36 23.05

rio.Do 13 9 20 3894.55 8.81 145.51 t_._t 56.39 14 14 16 3296.$ 2.15 139.26

DIFFERENTIAL C,ORRECTION8 MID-CoUII3E EXECUTICNACCuNACY CI_BIT DETERMINATION ACCURACY

TOE-1.0284 _A $o949_ TC3-6.4S44 IAU 1.4587 _T T95|.5 _ 1489.? M,3 28t6.1 ST 2261.5 _ 907.5 SS 3108.5

RDE .6237 RRA -.5092 9C3 1.|179 FAU .47839 RRT -,2881 _ -.9086 RTF .9956 CRT -.8069 CRS .6785 C3T -.8914

FD[-5.9116 FRA17.$_O _C-24.8_8 |_ 28838 _ 808T,1 923 ,0338 913 -.8861 LSA 3913.7 MSA 517.S SSA 17.9

BO( 1.2021BRA 3.9820 Be3 8.5306 FSP 10146 _ 8058.8 _ 8_G.8 ?HA 170.51 EL1 2383.S EL2 5D6.3 ALF 161.13
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JPL TM 33-1OO WARTH--MAIqlS TRAJECTORIES (VOL. !, IO64)

LAUNCH DATE OCT 15 1954 FLIGHT Till[ 352.00 ARRIVAL DATE OCT Z 191_

HELIOCENTRIC CDNIC DISTANCE TS$.T$D EARTH TO MARS

RL 145.15 LAL .OO LOt. 21.S8 VL 3Z.SZ5 GAL -5.58 AZL SS.TO HCA 248.47 SMA 185.55 ECC .22451 INC 1.)DOS Vl £S.$74

RP 217.44 LAP -1.51 LOP ZTO.14 VP 22.482 GAP -S.43 AZP 80.48 TAL 525.88 TAp 212.54 RCA 145.$9 APO Z£T.Zl VE t5.ZSS

RC 281.129 GL 10.32 GP S.58 ZAL 159,07 ZAP $7.52 ET$ t$Z.IO ZNE es.7e ST[ 177.76 ZAC 89.37 ETC 25|.84 CLP S7.17

PLANETOCENTR|C CQNIC

C$ 1S.ST4 VHL 4.105 DLA IS.52 RAL 1S8.15 RAO $567.7 VEL 11.755 PTH 2.08 VHP 3.518 DPA 15.34 RAP 162.54 ECC 1.2777

LNCH AZMTH LNCH TIM[ L-I TIME INJ LAT INJ LOMG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ" 2 LONG

90.00 18 45 45 5708.04 -27.Y0 75.14 31.23 96.15 10 50 55 2108.0 -26.56 SS.SS
90.00 11 10 14 4585.19 2.79 176.73 28.21 61,81 12 21 59 5585.E -1.01 170.11

1OO.00 EO IS 15 2415.21 -28.99 53.50 32.05 87.64 20 56 51 1616.2 -27.$3 44.96

100.00 12 52 25 4052.25 3.92 158.98 25.59 60.34 15 29 58 $452.2 -.06 152.45
110.O0 21 44 46 2139.28 -32.34 31.80 31.38 101.73 22 20 25 1539.3 -50.39 25.13

110.00 15 10 54 3901.95 6.82 145.78 93.00 58.42 14 15 ZE 3301.9 2.36 159.55

DIFFERENTIAL CORflECTIOM$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-I.ODT4 TRA 4.1810 TC3-$.$171 BAD 1.5125 SGT 8274.4 _ 1438.8 $4;3 2824.7 ST 2579.E S_R 905.4 SS $074.D

ROE .6981 RRA -.4824 RC3 1.0783 FAU .4045E RRT -,8811 _ -.8001 RTI r .8858 CRY -.8080 CRS .8785 CST -.9910

FDE-5.SSST FRAIT.1228 FC-28.8340 BSP 88081 _ 8398.9 R13 .0342 R18 -.9863 LEA 3956.9 MSA 551.5 SEA 1T.S

BOE 1.ES44 liRA 4.1900 0C$ 4.7044 FmP 8845 SG1 8371.5 14;2 660.8 THA I71,24 EL1 2493.5 EL2 $07.5 ALF 162.20

LAUNCH DATE OCT 15 1954 FLIGNT TINE 354.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC

RL 149.15 LAL .00 LOL

RP 217.09 LAP -_.24 t._ 271.t8 VP 22.598 GAP -8.88 AZP 90.46 TAIL 523.54 TAp

RC 888.8OI GtL 10.40 r,SP 8.P._ ZAL 140.24 2AP 85.70 ET8 182.27 ZAE 96.81ETE

DISTANCE 802.807

21.68 VL. 52.828 GAL -8.48 AZI. 88.88 HCA 249.8t SNA

EARTH TO MARS
185.57 ECC .22518 INC 1.5205 Vt 29.874

115.15 RCA 143.78 APO 227.36 VZ 25.507

178.05 ZAC 89.15 ETC 258.91CLP 65.55

PLANETOCEMTR/C CONIC

C3 "7.150 ,.u__ 4:!38 DLA 16.25 RAL 168.54 RAO 6567.7 VEL 11.TS9 PTH 2.08 VHp 5.266 DpA 16.40 RAP 161.75 ECC 1.2819

.... • ._w ........ LONGLNCH AZMTH LNCH TIN( L-I TIME INJ I.AT |NJ I.QNG _NJ tT am. +he.... AZMTH INJ _r:N( _._ C_T ILm :NJ 2 L."A', IN.: .9

5)0.00 ili 44 12 2701.38 -27.70 75.17 32.85 95.11 19 53 20 2108.4 -26.57 6(r. S8

90.00 11 15 5 4281.79 5.00 177.10 28.82 61.85 12 22 35 5691.8 -.79 170.47

100.00 RO 18 37 2418,77 -_JI,99 55.54 81.|8 '157.62 20 58 54 1816.8 -27.64 45.00
100.00 12 23 19 4050.65 4.14 159.38 SP8.18 80.37 13 80 58 3458.8 .14 152.80

110.OO 21 48 !15 2140.21 -59.85 58 M 31.02 10|.69 22 22 40 1540.5 -50.41 RS.2O

110.00 15 11 28 3807.88 7.04 148.11 t4,$8 56.46 14 18 54 3307.9 2.58 159.86

DIFFERENTIAL CGRR[CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1708 TRA 4.3711 TCS-8,TIT3 9AU 1,5810 8ST 9588,9 _ 1404.8 SG3 2732.0 ST 2498.1 SR 89?.4 S$ $040.5

RDE .8307 Ilia ".4755 NC3 1.089§ FAU .45041 RRT -.87S3 _ -,9939 Rllr .9980 CRT -.8075 CRS ,8740 CST -.9091

FDE-5. 7588 FRA$8.7218 FC-91.7885 iJ8P Jl_tS8 2_ 9701.0 R|3 .0347 Rt3 -.8884 LEA 4000.7 MSA 524,1 SEA 17,1

BOG 1.S199 Bit& 4.8974 KI 1.8447 IrSp 9115 951 84?|°0 I_ 679,4 TtSA |71.10 ELI 2803.5 EL2 507.7 ALF 165.16

LAUNCH DATE OCT 15 1954 FLIGHT TIM( 356.00 ARRIVAL DATE OCT S 1965

MELIOCENTRIC CONIC

RL 1455.15 LAL .00

RP RIS.T4 LAP -1.27

RC ZS4.OST GL 10.4T

PLANETOCENTRIC CONIC

CS 1T.4OS VHL 4.172

LNCH AZ1478 LNCH TIM_

90.00 18 50 48
90.00 11 11 48

100.00 20 51 9

100.00 12 94 8

110.00 21 48 91

110.00 15 12 55

DIFFERENTIAL C_RRECTION$
TDE-1.2450 TRA 4.5841 TC3-8.8998 8AU t.8221

ROE .SSSS RRA -.4581 NC5 t.O00T FAU .45580

FDE-5.S?SO IrRA18.3180 FC-21.ST88 8SP 30185
DOE 1.$9i8 BRA 4.iOTO 0C3 1.9?18 FSP 9222

DISTANCE 108.8t9

LQt. 21.$8 VL 32.527 GAL -S.54 AZL 81.$6 HCA

LOP 972.44 VP 22.574 GAP -2.82 AZP 90.44 TAt.

GP S.12 ZAL t4O.S2 2AP $4.12 ET8 182.45 ZAE

EARTH TO MARS

250.77 $NA 185.59 ECC .22590 INC 1.5401 vl 59.874

325.18 TAp 215.85 RCA 145.$7 APO E2T.5E V2 25.$46

95.08 ETE 172.51 ZAC 88.95 ETC 254.91 CLP S3.RS

DLA 16.13 RAL 188.9S RAD 6587.T VEL 11.781PTH 2.08 VMp 5.$15 DpA 14.45 RAP 161.21 ECC 1.5864

L-| T|N[ INJ LAT !NJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2708.45 -27.70 75.17 35.52 96.11 19 35 56 2108.4 -IS.ST SS.SS)

4998.01 3.25 177.51 27.44 81.85 12 25 27 3688.0 -.56 170.88

2417.09 -29.00 55.58 55.34 87.61 21 I 28 1517.1 -27.$4 45.0£

4085.80 4.37 158.72 28.81 40.40 13 $1 54 3465.6 .40 153.19
2141.12 -52.58 31.94 52.58 101.85 22 25 2 1541.1 -SO.A2 23.26

3914.34 7.28 148.45 25.01 58.51 14 17 40 3314.5 2.83 140.19

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

84_1 1889.3 VeR 1372.8 853 2831.0 ST 2611.5 M 695.2 SS 3004.4

RRT -.0983 _RF -.88T4 RTF .8061 CRT -.8064 CR8 .8751CST -.9924

8Ga 8994.6 928 .0851 R18 -.9088 LEA 4045.3 NSA 526.7 SEA 16.8

8G! 8988.3 Sr_ 874.9 THA 172.32 ELI 2712.5 EL2 508.0 ALF 164.02

LAUNCH DATE OCT 15 1984 FLIGHT TIME 358.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC C_NIC DISTANCE 810.974 EARTH TO MARS
RL 149.15 LAL .00 t.CL 21.88 Vb 32.829 GAL -8.8_ AZL 88,84 14CA 251.92 Sl4A 105.62 ECC .22487 INC 1.3595 Vl 29.674

RP 216.38 LAP -1.28 LOP 275.59 VP 22.818 GAp -9.01 A_P 90.42 TAt. 322.81 TAP 214.74 RCA 143.55 APO 227.70 V2 25.565
RC 985.298 GL 10.53 GP 5.9t ZAL 141.02 ZAP 88.58 ET8 182.59 ZN[ 95.29 ETE 178.58 ZAC 88.75 EYe 258.04 CLP 62.42

PLANETOCENTltIC C_IC

CS 17.$92 VHL 4.206 DLA 18.02 RAIL 189.$8 RAID $547,7 VEL 1J.783 PTH 2.09 VHP $.$88 DPA 16.48 RAP 160.84 [CC 1.2912

LNCH AZI4TH LNCH TINE L-I TIN( INJ LAT INJ L._AG INJ RT AS(; INJ AZMTH INJ TIN( leo CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 53 32 2708.26 -27.70 75.19 34,18 _.12 19 38 41 1108.3 -24.5T aS.SO

90.00 11 12 28 4304.85 3.48 177,95 98.08 81.88 1_ 24 15 5708.8 -.$1 171.$1
100.00 20 23 48 2417.19 -89.00 55.57 34.02 9T.80 21 4 5 1817.2 -27.64 45.05

100.00 12 _4 54 4073.15 4.92 180.14 27.45 80.48 13 32 47 _475,1 _85 153.60

110.O0 51 51 48 2141.78 -32.57 _I._H) 85.55 101.81 22 27 31 1541.8 -$0,45 21.51

110.OO IS 13 _ 3921_32 7.54 148.02 25.85 58,58 14 18 45 5511.5 $.|0 140.56

DIFFERENTIAL C.¢ItliI[CTION8 NID-C.oU98i[ IN[CUT|ON ACCURACY ORBIT OETENNINATION ACCURACY

T0(-1._104 TRA 4.7875 TCS-T.0184 9AU 1.8752 $GT 8111.8 8DR 1841.0 IK,8 2543.8 87 2725.4 SR 887.0 SS 2957.1

ROE .8881 RRA -.4429 RC3 .9425 FAU .42107 RRT -,_091811 r -.84)05 871 r .8853 CRT -.8054 CRS ,S714 C$T -.9920

FOE-5.587R IrRA15,8044 FC-20.S041 98P $1175 S_ 8279,8 2_ .0857 918 -.9988 L8A 4091,2 N8A 528.1 SEA 16.5
80E $,4858 MA 4,8179 9C_ ?,0813 F84P 880T SGI 2254,8 582 8??,4 THA IT2,78 EL| 2820,T EL2 505.0 ALF IS4.81

L'DS



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19645
i

LAUIOCH DATE OCT IS 1984

HELIOCENTRIC CONIC

RL 148.15 LAL .DO

RP R|8.05 LAP -1.32

RC 888.580 GL 10.59

PLAN(TOCENTNIC CONIC

CS 1?.St8 VHL 4.843

LMCH A_4TH Lk_H TIM(

90.0O 18 SS 85

SO.DO 11 13 4

100.00 20 ta 35

t00.OO 12 25 35

110.00 21 54 84

110.00 13 14 15

FLIGHT TIN[ 380.00 ARRIVAL DATE OCT 10 1945

LOL 81.88 VL 52.831 GAL

LOP 274.T5 VP 22.885 GAP

GP 5.87 ZAL 141.43 ZAP

D|STAMCE 815.082 EARTH TO MARS

-6.70 AZL 88.62 MCA 253.08 SMA 185.65 ECC .22749 INC 1.5784 Vl 29.874

-8.21 AZP 90.40 TAL 328.43 TAP 215.51 RCA 145.42 APO 227.89 VZ 25.425

81.08 [78 182.T$ ZAE 81.54 EYE IT8.?9 ZAC 88.57 ETC 258.08 CLP 60.91

OLA 15.90 RAL 188.82 RAG 8587.T 1fill 11.806 PTH 2,09 VHP 3.424 DpA 16.50 RAP 160.46 ECC 1.2862

L-I TIN[ |NJ LAT lNJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2707,94 -2?.TO 75.18 54,88 88.|3 18 41 33 2107.8 -28.58 iS.16

4315.28 S.TS 170.42 28.78 61.91 12 24 59 3715.3 -.05 171.78

8417.09 -29.00 53,58 34.71 87.81 21 $ 52 |817.1 -27.64 45.02

4081.87 4.90 180.59 29.t0 60.47 15 33 36 3481.3 .93 154.05

2142.50 -52.59 32.03 54.04 101.60 22 30 7 1542.3 -30.44 23.35

3888.08 7.85 847.22 20.S0 59.82 14 19 44 3328.8 3.38 140.95

DIFFERENTIAL C_RRECTION8

TDE-t.$RT? TRA 5.0125 TC3-7.1179 BAU 1.7272

ROE .8591 RRA -.4272 RC3 .9251 FAU .40925

FDE-5.50O2 FRA15.4975 FC-18.5388 2&P 52159

ROE 1.5869 IRA 5.030T RC$ 7.1777 FRP 2593

MID-C.OURS( ELOCUTION ACCURACY

$GT 11404.9 9_ 1311.0 84;3 2448.S

RRT -.9558 RRF -.8754 RTF .9965

9555_4 R25 .0_64 R18 -.9967

1St 9$St.2 162 97R.7 ?HA 175.22

ORBIT DETERNIHATION ACCURACY

ST 2838,1SR 881.9 58 2929.2

CRT -.8044 CRS .8700 COT -.9827

LSA 4138.9 MSA 531.2 8SA 16.2

EL| 2928.3 EL2 507.8 ALF 165.52

LAUNCH DATE OCT 15 19•4 FLIGHT TIME 302.00 ARRIVAL DATE OCT 12 1965

MELIOCENTRIC COLIC

RL 148.15 LAL .OO

RP 815.71 LAP -1.34

RC 287.788 _4. 10.1i4

PLAN(TOCENTRIC CONIC

C3 18.323 VI_L 4.£81

LNCH AZNTH LNCH TIN[

RO.O0 18 58 L'T

RO.O0 11 15 33

IO0.O0 EO t9 30

100.00 18 80 lS

110.00 21 5T T

!10.00 13 15 •

DIFFEM[NTIAL CatRECTION•

11_E-1.4799 TNA S.H80 TC_-7.t045 0_ 1.7794

RK .6422 RRA -.4tSl RC3 .8088 FAU .59141

FOE-5.4509 FRAI5.O04S FC-12.4918 15P 55111

ROE 1.8105 IIA 5,2441 |C$ 7.2591 Flip 9210

DISTANCE 019.155 EARTH TO MARS

L_ 21.69 VL 32.653 GAL -9.79 AZL RI.90 HCA 254.24 Si4A 185.$8 ECC .22836 INC 1.3973 V1 29.874

LOP 273.R2 VP 22.710 GAP -9.40 AZP 90.50 TAL 322.03 TAP 216.28 RCA 143.28 APO 228.09 V2 25.461

GOP S.T4 ZAL 141.95 ZAP N.6_ [79 882.R9 _ 88.88 ETE 178.00 ZAC 88.39 ETC 259.14 CLP 59.46

DLA 15.77 RAI. 870.2? RAO 2547,7 V(L 11.920 FTH 2.08 VHp 3.462 DPA 16.50 RAP 160.18

L-I TIN[ |NJ LAT INJ LCNG INJ fit A$C INJ AZNTH INJ TIN[ PO COT TIM INJ 2 LAT

2707.19 -27.99 TO.04 5$.59 96.16 18 44 34 8107.2 -28.55

4524.51 4.04 17R.RI 11.41 61.95 12 25 59 3724.3 .88

1419.77 -20.tl 53.54 S$.41 97.02 21 9 47 1816.8 -27.44

4011.97 5.89 141._ I1.70 00.52 85 54 25 3490.0 1.22

2142.97 -51.59 52.06 34.T$ 80|.59 22 32 49 1842.7 -30.45

5954.84 2.15 147.95 11.97 iS.el 14 20 43 3336.8 3.89

M|O.-CoURIR EXECUTION ACCURACY

SGT 2_7.1 i ti.l KS 2355.4

RIIT -.IM$I ORF -.1110 RI_ .9984

_1,7 fl25 *_7| RIS -.8967

_l ITll.$ _ U l.6 _A 175.82

ECC 1.3016

INJ 2 LONG

86.$0

172.28

45.00

154.52

23.58

141.$7

OR2;T DETERMINATION ACCURACY

ST 2R49.5 SM 878.8 SS 2890.0

CRT -.2035 CR8 .8887 COT -.R928

LSA 418?.7 MSA 532.7 SSA 16.0

EL1 $035.0 EL2 SOT.2 ALF 166.17

LAUNCH DATE OCT 15 1964

HELIOCENTRIC C(_IIC

8L 14•.15 LAL .D0

RP 215.$8 LAP -t.ST

RC R88.824 GL 10.88

PLAN[TOCEHTRIC CONIC

C5 18.i71 VHL 4.321

LNCH AZNTH LNCH TIME

gO.DO 19 2 36

90.00 11 14 2

IO0.O0 20 52 SS

100.00 12 26 4T

110.00 21 58 55

110.OO lS 15 54

FLIGHT TIME 364.00 ARRIVAL DATE OCT 14 1965

LCO. 21.$8 VL 32.635 GAL

LOP 277.08 VP 22.755 GAP

GP 5.82 ZAL 142.29 2AP

DISYANCE 823.247 EARTH TO MARS

-8.88 AZL 88.56 HCA 255.41SMA 185.72 ECC .22928 IMC 1.4161 vl 29.874

-8.58 AZP 80.38 YAL 321.82 TAp 217.03 RCA 143.14 APO 226.30 V2 25.498

51.21ET8 182.99 ZAE 88.18 ETE 179.21ZAC 88.25 ETC 259.18 CLP 58.04

DLA 15.83 RAL 170.72 RAO 8587.8 VEL 11.854 PTH 2.10 VHP 3.543 DPA 18.48 RAP 159.84 ECC 1.3073

L-| TIME IHJ LAT |NJ L_NG IMJ RT ASC IHJ AZNTH IHJ TZME PO COT TIN IHJ 2 LAT INJ Z LONG

2708.34 027.88 75.02 38.32 96.19 19 47 43 2108.S -26.54 66.54

4333.93 4.35 179.49 30.10 81.99 12 28 18 3735.9 .57 172.82

2418.28 -28.89 55.50 36.14 97.64 21 12 49 1816,3 -27.63 44.87

40911.22 5.50 161.59 28.47 80.57 13 35 6 3499.2 1.54 155.05

2148.80 -52.38 52.07 35.47 |01,58 22 35 38 1542.9 -50.46 23.58

3945.36 8.44 148.10 27.88 56.75 14 21 39 3345.4 4.01 141.82

DIFFERENTIAL C_RRECTIONS

7D[-1.5574 TRA 5.4462 TC3-7.2788 BAU 1.8288

ROE .6455 RRA -.3970 RC3 .8528 FAU .57885

FDE-5.3183 FRA14.8737 FC-17.4648 0_P 54041

BOE 1.8659 IRA 5.4607 8C3 7.3288 FOP 7872

MID-COURSE 2XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10002.1 8DR 1254.8 SO3 2282.5 ST 3059.6 SR 871.? SS 2850.0

RRT -.R567 RRF -.8584 RTF .9864 CRT -.8028 CRS .8875 CST -.9930

S9010080.5 R25 .0578 RI3 -.9967 LSA 4237.7 MSA 534.1 SSA 15.7

I91108S7.4 IS2 fdlS.4 THA 173.98 EL1 3140.8 ELI 506.6 ALF 166.77

LAUNCH DATE OCT 15 1964 FLIGHT TIN[ 568.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 215.O5 LAP -1.40

RC 290.105 GL 10.71

PLAN[TOCENTNIC CONIC

C3 19.038 VHL 4.383

LNCH AZ14TH LNCH TINS

90.00 19 5 55

80.00 11 14 25

100.00 20 35 45

1OO.O0 12 l? $?

110.00 88 I JO

110.00 || |i;_

DISTANCE 627,545 EARTH TO NARS

LOL 21.89 VL 32.857 GAL -8.R9 AZL 9R.57 HCA 256.56 SMA 185.76 ECC .23025 INC 1.4347 vl

278.25 VP 28.900 GAP -9.70 AZP 90.55 TAt. 521.19 TAp 217.77 RCA 142.99 APO 228.55 V2

GP 5.50 ZAL 142,73 ZAP 54.85 ET9 tBS.lt zAE 66.53 [TE 179.40 ZAC 88.07 ETC 259.21

OLA 15.47 RAL tTl.lO RAO 6SIT.O V(L 11.950 PTH 2.10 VHp 3.606 DPA 16.45 RAP 159.6D

L-I TIN[ INJ LAT INJ L_NG IMJ RT AIC INJ AZNTH INJ TIN[ PO COT TIM IHJ 2 LAT

2?05.28 -87.99 74.94 57.06 96.22 19 50 59 2105.3 -26.55

4544.12 4.97 110,_ 50.11 62._ 12 26 50 3744.1 .DO

2415.81 -2R.98 55.44 59.88 97.68 21 15 56 1815.6 -27.82

4101.05 5.95 tU.t2 SO.tO 60.65 15 55 46 3509.0 1.87

2|45.01 -32.SR 52.06 _,28 101.§7 22 56 33 1543.D -$0.46

5054.38 8.78 148,5R 12.57 56.85 14 22 34 5554.4 4.35

DIF_EflENTIAL _|ONI

_(-1.6385 mA S.I_I$ TC5-7.3525 SAU 1.877?
ROE ,8489 _A -.5_ RC5 .8191FAU .Sllll

FDE,5.2251FRA$4.2_3 FC-II.4579 RIP 54954

BO[ 1.7852 BRA 5.6794 BC3 T.3780 FOP 7870

NIO-_N LelECUTIoN ACCUllACY

KTt0811.| i t_,l K5 2170.?

lilt -,111 i -.1108 RlY .ROE4

ltOIII,4 _ ,_N Rt3 -.1967

9G110501.7 _ 104,9 ?HA 174,31

29.874

28.535

CLP 56.66

ECC 1.313S

INJ 2 LONG

89.47

17S.$9

44.82

155.57

25.40

142.28

ORBIT DETERMINATION ACCURACY

ST 3188.2 SR 866.6 $S 26D8.8

CRT -.8017 CR$ .8683 CST -.8930

LOA 4288.S MSA 535.1 SSA 15.5

ELI 3245.4 EL2 S05.? ALF 167.$2

296



JPL TM 3.1-1OO IrAIqTH--MAIqfS TRAJECTORIES (VOL. !. 194_4)

LAUNCH DATE OCT tS 1R64 FLIGHT TIN[ 368,00 ARRIVAL DATE OCT 18 1965

H[LIOCEHTRIC CCNIC DIRTANCE 131,441 EARTH TO RARS

RL 149,15 LAL ,DO LOt. 21,68 YL 32,835 GAL -T,OT AZL 88,55 HCA 257,T8 IRA 185,8D [CC ,23tit [NC 1,453! vi 19,8T4

RP ZI4,T8 LAP *t,4E LOP 2T9,43 VP 22,844 GAP -8,97 AZP 90,35 TAL 320,?5 TAP 218,51 RCA 142,83 APO 288,77 VE 25,572

RC ESI,STR GL lO,T4 GP 5,39 ZAL 145,18 ZAP 55,5D IT8 185,22 ZAE 84,93 (TE 178,58 ZAC 87,93 ETC 858,25 CLP 55,33

PLAN(TOCEMTRIC CONIC

C3 19.484 VHL 4,JU)T DLA IS,S0 RAL 171,35 RAD S587,8 V[L 11,885 PTH 2,iS VHP 3,8?2 DPA 18,40 RAP 158,38 [CC t,3197

LNCH AZNTH LNCH TINS L*[ TIME INJ LAT INJ LONG INJ RT ARC |NJ AZi41'H |NJ 1'|NE PO C$1' 1'IM |NJ 2 LA1' INJ 2 LONG

RO.OD tS 9 18 2TD4.DS -27.67 74.85 3T.82 98.27 19 54 22 2104.O -26.51 85.58

SO.OD St 14 45 4354.8T _.02 180.84 31.54 82.09 12 2T 2D 3754.9 1.24 173.99

100.0D 2D 38 D 2414.78 -2_.97 53.40 37.84 97.68 21 19 14 1814.8 -27.81 44.86

tDO.DD 18 ET 44 411R.3T 8.17 182.88 30.91 60.69 13 38 24 3519.4 2.22 I58.|4

11D.DD 22 5 51 2143.D1 -32.39 32.08 38.97 IDI.57 22 41 34 1543.D -30.48 25.4D

110.D0 13 17 Z2 3983.9D 9.13 148.09 22.10 58.92 14 23 26 3353.9 4.TZ 142.79

DIFFERENTIAL CGRRECTIQNS N|D-COURW[ EvlrCUTION ACCUSACY ORBIT DETERMINATION ACCURACY

TDE-I.TE4O TRA 5.8883 TC3-T.3758 8AU 1.9281 881'10501.3 S_ 1202.3 SG3 208D.2 ST 3275.7 8R 881.7 $8 2767.4

RD( .GIST RRA -.368R RC3 .7848 FAU .3473§ RRT -.8183 _ -.IREs RTF .8964 CRT -.8009 CRS .8855 CIT -.9951

FD[-5,1324 FRAt3,85D3 FC-t5,4818 88M 35828 SG_10589,8 RL_ ,0395 R13 ",9987 LSA 4341,D MSA 535,8 $$A 15.3

ROE 1.8434 BRA 5,8998 8CS T.4174 FSP 7368 S811054T,8 liT2 688.3 THA 174.82 EL1 3349.4 EL2 504.6 ALF 167,82

LAUNCH DATE OCT 15 1984 FLIGHT TIME 3TO.O0 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC DISTANCE 535.541 EARTH TO MARS

RL 149.15 LAL .DD LOL 21.88 VL 32.642 GAL °7.18 AZL 88.53 HCA 5DSS.93"SI4A 185.84 ECC .23235 INC 1.4715 VI 89.874

RP PI4.4D LAP -1.44 LOP 5PSD.81 VIP 21.888 GAP -10.18 AZP 20.28 TAIL. 320.t)8 TAp 818.5)3 RCA 142.88 APO 229.02 VZ 25.8D8

RC E82,429 GL ID,TG GP 5,2T ZAL 143,85 zAP 54,80 IT| 1|3,38 ZN[ 83,38 ETE 1T9,75 ZAC 87,T9 ETC 259,25 CLP 54,03

PLAN(TOC_I4TSt I C C_041C

C$ 1R,833 Vt4L 4,453 DLA 15,13 RAL 172,11 RAO 854T,8 VEL 11,883 pTH 2,11 VHP 3,74D DPA 18.34 RAP 159,23 ECC 1,3894

*t.tru A_A!_.. ,.u-u INJ INJ _ |NJ RT "8C :NJ A_4TH IN" TII4[ _ T|N INJ _ LAT IN.' t LONG...... L .... TIRE L-I TIN( LAT . r,,a CST -

90,DD 19 tt 49 2TOR.G4 -2T._ 74.75 38,50 89.32 19 5T 52 21D2.6 -28.50 69. £8

90.D0 ll 15 I 4396.18 5.38 181.1_8 32,28 82.18 12 2T 4T 3788.2 l.SI 174.61!

IO0,DD 2D 42 23 24t3,80 28 IT 53 32 38 42 97,73 21 22 37 1813,8 -27,58 44,T9

IOO.DO IR 28 8 4130.25 8.58 183.30 31.88 80.77 13 38 58 353D.3 2.59 159.73

11D.DO 12 8 38 2148.81 -38.39 32,04 3T.T4 101.58 21 44 41 1542.9 -30.46 23.39

11D,00 13 18 3 3973,1)1 9,51 149,83 29,83 57,D1 14 24 17 337.3,9 5,10 143,52

DIFFERENTIAL C_RR[CIrION8 MIO-CoUR5E IrXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

TOE-1,IIOD TRA 6,1135 TC_k-T,4035 |AU 1,8738 14;TlOYSY,_ MA 1177,1' 883 1881,4 ST 3381,8 SR 859,9 85 8724,9

RDE ,9398 RRA -,3558 RC3 ,7510 FAU ,33ff85 RRT -,8104 _ -,8344 RTF ,9984 CRT -,8002 CR8 ,8947 CIT -,9931

FDE-S,D37R FRAI3,4588 FC-14,5333 98P 38890 8_|060t,T 1128 °0403 8|3 -o9888 LIA 4384,1 RSA 538,E 68A I5,I

BiDE 1.8254 8RA 8.11_ 9C3 T.4419 Flip 7078 I8110T79.2 IGI _Y.4 THA 174.90 ELI 3452.1 EL2 503.4 ALF 198.89

LAUNCH DATE OCT 15 1984 FLIGHT 1'IRE 3TS,gO ARRIVAL DATE OCT 22 1945

EARTH TO MARS

185,89 ECC ,8384R INC 1,4198 vl 29,8T4

219,93 RCA S42.45 APO 229,R9 V8 25.844

178.81 ZAC ST,ST ETC R58.85 CLP 5Z.T7

DISTANCE 039,642

21,88 VL 32,845 GAL -7,29 AZL 08,51 HCA 250,11 SMA

HELIOCENTRIC CONIC

RL 149,15 LAL ,DO _OL

RP 814,D9 LAP -1,4T LOP 28L, Tg VP 22,832 GAP -10,55 AZ1P 90,26 TAL 319,82 TAP

RC 198,$98 GL IQ,T8 GP S,16 ZAL 144,13 ZAP 52,95 ITS 185,42 ZA( 81,85 E1'E

PLANETOCENTRIC CONIC

C3 8D,297 VHL 4,S02 DLA 14,94 RAL 172,6D RAD GIST,8 VEL It,DOE PTH 2,11 VHP 3,811 DPA 15,27 RAP 159,12 ECC 1,3535

LNCH AZNTH LNCH TIN( L-I TIHE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ 1'INS PO CST TIN INJ 2 LAT INJ 2 LONG

9D.DD 19 19 E8 2TD|,D9 -2T.85 74.94 39.59 96.37 2Q I 29 EIDt. I -R8.48 99.1T

90.DD II 15 13 4378'°03 5.75 181.84 35.06 82.23 |2 28 It 3TTS.D 1.99 175.25

tDD.DO 2D 45 53 2418.y0 -28.98 53.24 32.21 87.T7 2! 28 6 1812.T -27.59 44.T1

1DO.00 12 28 28 4141.i5 8.81 183.83 32.43 8D.65 13 37 30 3541.T 2,97 157.59

110.0D 28 12 1D 2142.72 -32.39 32.06 38.53 101.59 22 47 53 1542.7 -30.45 R3.38

110.DD 13 18 41 3984.4D 9.89 150.18 30.52 57.11 14 25 5 3384.4 5.49 143.87

DIFFERENTIAL CCRRECTION8 MID-COUSK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.S079 TRA 9.34t9 TC3-7.4178 8AU 2.D193 SGT10984.4 SGR 1154.3 SG3 19D4.5 ST 3486.1 SR 851.9 $S 2951.4

ROE ,99DT RRA -,3432 RC3 ,TED8 FAU ,31878 RR1' -,8013 R2F -,8281 RTF ,9983 CRT -,T995 CR8 ,8840 CST -,9932

FDE-4.94DG FRAI3.D923 FC-13.8182 8SP 3?533 SGat1025,O Rn ,0413 Rt3 -.8965 LSA 4447.6 NSA 539.4 SSA i5.O

ROE 2.0094 8RA 9.3508 RC3 7.4528 FSP 8788 SGIt1003.5 liD2 988.2 THA 175.16 ELI 5553.4 EL2 5D2.0 ALF 158.72

LAUNCH DATE OCT 15 1994 IrLIGH1' 1'11( 31'4.00 ARRIVAL DATE OCT 24 1965

HELIOCEMTRIC CCNIC DISTANCE a43.744 EARTH TO MARS

RL 149.15 LAL .DO LOL 21.98 VL 32.648 GAb -T.4O AZL 58.48 HCA 26t.30 IRA 185.94 ECC .23468 INC |.SD8D Vl 29,874

RP 2|3.TT LAP -1.49 LOP 282.97 VP _.978 GAP -10.53 AZP 90.23 TJ4. 318.33 TAp 22D.63 RCA 142.30 APO 229.57 V2 25.6T8

RC 894,993 GL 10,78 GP 5,05 ZAL 144,82 ZAP 51,73 ITS 133,51ZN[ 80,37 ET[ 180,09 ZAC 87,56 ETC 259,2T CLP 51.55

PLAN[TOCENTRIC CGNIC

C3 EO.TS5 VHL 4.553 DLA 14.74 RAL 1T3,09 RAD 888T.8 V[L 1t.821PTH 2.12 VHp 3.884 DPA 18.18 RAP 159.04 ECC S.3411

LNCH AD4TH LNCH Title L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ A]SITH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

9D.00 tR 2D 13 2888.41 -27.84 74.51 40.20 98.43 20 5 12 2099.4 -26.46 95.05

90.00 II 15 L_ 4390.41 8.IS 181.84 35.35 62.30 12 28 32 3790.4 2.39 175.97

100.00 2Q 49 _ 241t.48 -28.94 53.15 40.0_ 87.82 21 n 41 1811.5 -27.56 44.93

IDD.DD tl 28 48 4153.57 7.31 184.80 33.22 80.93 1336 O 3553.8 3.37 158.D8

11D.OD 21 15 28 2t42.45 -38.38 S|.04 39.33 101.80 22 51 11 1542.5 °30.45 23.39

11D.DD 13 Si 17 3995.39 10.30 150.T8 31.40 57.2_ 14 25 52 3595.4 5.91 144.45

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-l.DI?T TRA 9.5728 TC3-T.4208 8AU 2.0850 IGT11193.8 _AI 1132.2 883 1818.7 ST 3589.4 IR 84T.Z 68 8937.4

RDE .9951RRA -.33"t3 RC3 .9809 FAt) .30481 8fit -.T921W -.8|T8 RTF .8882 CRT -.T990 Cfl8 .8635 CST -.9932

FD[-4,8439 FRAlZ,ST18 FC-12,T385 RIP 38344 88811240,R RE3 ,04_E RE3 -,8963 LSA 45D2,2 MSA 538,t SSA 14.8

DD[ 2,DRGD BRA 9.58|1 8C3 7,4528 FSP 8508 _|1|218,8 _ 888.8 THA 175,4D ELI 3554.0 EL2 50D,4 ALF |99.|1
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JPL TM 33-1OO IrANTH--MAR$ TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 15 _SS4

HELIOCENTRIC CONIC

RL 149,18 LAL ,0O

RP 2|3.40 LAP -1,51

RC 195.S03 GL lO.T9

PLANETOCENTR|C CONIC

C3 21,210 VHL 4,805

LNCH AZMTH LNCH T|ME

SO.DO 19 24 4

SO.DO 11 IS 28

100.00 RO 55 It

100.00 18 ZS 1

110.00 2R 18 51

110.00 18 19 50

FLIGHT TIME 376.00 ARRIVAL DATE OCT 26 1965

DISTANCE 847.846 EARTH TO MARS

LOL 81.88 VL 08.651 GAL -T.SI AZL 88.47 HCA 882.49 UA IR5.99 ECC .RSSR3 INC 1.SERE vl 29.$74

LOP tS4.1S VP ZS,019 GAP -10.Tt AZP 90.20 TAL 318.82 TAp 281.31 RCA 148.11 APO RER.ST V2 25.714

GP 4.9S ZAL 145.t3 ZAP 50.55 ET6 183.59 ZNE 78.98 ETE 180.20 ZAC 87.40 ETC ZSS.£T CLP 50.37

DLA 14.53 RAL 173.59 RAO 6587.9 V(L 11.941 pTH E.1E VHP 3.980 DPA 16.08 RAP 159.01 E(C 1.3491

L-| Y|Mf |NJ LAY |HJ LONG IHJ RT ARC INJ AZMTH |NJ T|NC PO C$T TIM INJ R LAT INJ R LONG

8697.60 -27.68 74.SR 41.03 96.50 20 9 1 2097.8 -E$.43 $5.98

4403,38 R,§5 183,37 34,65 62,$9 12 28 §1 3803,3 8,$1 178,T0

8410.15 -_8.93 53.06 40.84 97.8T 81 33 82 1810.2 -87.54 44.55

4186.00 7.72 165,L_1 34.02 61.03 13 38 87 3566.0 3.79 15R.TD

1142,18 -32,38 _8,02 40,t6 t01,61 22 54 34 1542,1 -30.44 88,34

4001.80 10.72 151.40 32.2t 5T.35 14 28 37 3406.8 6.34 145.05

DIFFERENTIAL C,GIIRECTIONS NID-COURSI[ [XI[CUT|Giq ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.OTST TRA 8.8088 TCS-T.409T BAU 2.1095 86711395.0 SGR 1111.1 SG3 1737,0 ST 3891.5 SR 842.4 SS 8598.6

ROE .REST RRA -.3800 RC3 .Id115 FAU .29124 RRT -.7830 RNF -.R097 RTF .9961 CRT -.T985 CRS .8838 CST -.9938

FDE-4.T4SS FRAIt.8888 FC-IS.eRT3 88P 39158 S6811448.0 R23 ,043_ R!3 -.8864 LEA 4557.8 MSA 535.8 SEA 14.7

BOE 8,1848 BRA 6,8161 863 T,4382 FSP 6_38 $611142R,3 _ 088,1 THA 175,62 EL1 3753,4 EL8 498,8 ALF 169,48

LAUNCH DATE OCT 15 1984 FLIGHT TIN[ 378.00 ARRIVAL DATE OCT 88 1965

HELIOCENTRIC CGNIC D|STANC( 851.847 EARTH TO MARS

RL 149.1S LAL .00 _ 21.68 VL 31.854 8AL -T.S4 AZL 88.48 HCA 263.68 8HA 188.04 ECC .23784 INC 1.5448 vl 89.874

RP 813.16 LAP -1.53 LGP 105.35 VP 23.012 GAP -10.81 AZP 90.17 TN. 311.30 TAP tJBS.18 RCA 141.90 APO 830.18 V8 85.748

RC 886.904 GL lO.T8 GP 4.84 ZAL 145.64 ZAP 48.40 [TS 183.87 7.AE TT.SO EYE 180.34 ZAC 87.38 [TC 259.88 CLP 4t._5

PLANETOCENTR|C C_|C

65 81.723 VI4L 4,1810LA 14.32 RAL IT4.09 RAD 664T,8 Vl[L 11,863 pTH 2.13 VHP 4.038 DPA $S.9T RAP 159.01 [CC 1.$575

LNCH AZ14TH LNCH TIN( L-| T|N( |NJ LAT |NJ t,_4G |NJ RT ARC |NJ AZMTH |NJ T|14( PO C$T TIM INJ Z LAT IHJ 8 LONG

90.00 19 88 1 2885.89 -27.81 74.18 41.88 96.5R 20 12 5T 2095.T -26.41 65.T9

90.00 11 15 30 4418.74 6.R8 t84.13 35.48 82.48 12 _ T 3816.7 3.24 177.45

100.00 80 50 5R 2408,74 -2R,82 51,_ 41,68 MY,St 21 3? 8 tR08,T -87,38 44,48

100.00 12 89 13 41T8.R2 R.14 186.02 34.85 61.14 13 38 St 3578.9 4.83 159.41

110.00 82 81 20 1141.73 -32.3T 31.99 40,88 101.63 22 58 1 1541.7 -30.43 83.31

110.00 13 10 I_ 4018.69 21.16 1§2.05 33.04 5T.48 14 2T 21 3418.T 6.T9 145.60

DIFFERENTIAL C©RRECT|GN8 MIO-COURW[ [vrCUT|Cll ACCUItACY QRtJIT O_11[RNINATION ACCURACY

TDE-I.IT4I TNA T.04ll TC_-T.SIIS 8AU 2.1§3§ I&YI|SIT.t 14_ 1011.8 K3 1iS6.8 ST 3T82.T _l 837.9 SS 8547.7

ROE .8748 imA -.3093 RC3 .6337 FAU .27785 RRT -.T738 If -,1018 RTF .8880 CRY -.TIM3 CRR .R630 CRT -.SIS8

FDE-4.6S03 FRAIl.INS FC-11.0TTS RSP 38933 V_11648.0 R_ .0442 R13 -.9962 LEA 4614.2 NSA 535.0 SEA 14.6

I_DE 8.8771 8RA 7.0537 863 T.4|$2 FtP SiTS S8111618.8 IGI tJIS.3 TI4A ITS.R2 ELI 385£.3 EL8 496.8 ALF 169.RS

LAUNCH DATE OCT 15 1944

HELIOCENTRIC CONIC

RL 14R.15 LAL .00 LC4. 11.88 VL

RP 818.87 LAP -1.58 LOP 288.55 VP 13.104 GAP -11.09 AZP 90.14 TN.

RC 287.989 GL 10.78 GP 4.TS ZAL 148.18 ZAP 48.29 (TS 183.75 ZN£

PLANETOCENTR|C CONIC

C3 28.865 VHL 4.719 DLA 14.09 RAL IT4.59 RAD 658T.9 VEL ||.985 PTH 2.14 VHP 4.119 0PA 15.85 RAP 159.05 ECC 1.3604

LNCH AZMTH LNCH TIME L-I TIN[ |NJ LAT INJ tONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ t LAT INJ 8 LONG

90.00 19 51 4 8893.89 -2T.59 74.11 42.74 98.63 20 16 57 8093.7 -80.59 65.65

90.00 11 15 30 4430.85 T.41 184.92 36.33 61.59 11 29 2| 3830.T 3.68 176.83

100.00 81 0 58 1407.85 -88.90 52.85 42.55 97.87 81 41 0 1807.5 -IT.50 44.33

100.00 18 El 88 4482,32 8,58 188,77 35,70 61,28 13 39 14 3§98,S 4,68 160.15

110,00 88 |5 53 8141,30 -32,37 31,95 41,85 101,65 83 I 34 1541,3 -30,48 83,88

110.00 13 80 52 4031.05 11.6t 152.72 33.68 57.82 14 88 3 3431.0 7.85 146.33

DIFFERENTIAL COIRECTIONS N|O-CoURS( [YICUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-8,8718 TRA 7,8908 TC3-7,3548 8AU 8,1967 86711783,4 _ 1072,4 SG3 1578,4 ST 3898,8 SR 835,3 SS 8501,9

ROE .6798 RRA -.8984 RC3 .8070 FAU .28495 RRT -.7849 RRF ".7936 RTF :9959 CRT -.7981 CRS .SRSD CST -.9931

FDE-4,5551 FRAlI,SSRO FC-$_,3083 88P 40694 S6811842,0 R23 ,0453 R13 -,9961 LEA 4670,9 MSA 534,1 SEA 14,5

ROE 8.$718 BRA 7.8885 863 7.57R8 FSP 5713 84;111822.0 SEt 688.2 THA 176.01 ELI 3949.5 ELI 494.S ALF 1TO.IS

317.78 TAp 811.04 RCA 141.$9 APO 850.50

76.18 ETE 180,4T ZAC 8T.tl ETC 859.15

FLIGHT TIME 320.00 ARRIVAL DATE OCT 30 1985

DISTANCE 356,048 EARTH TO MARS

38.$57 GAL -T.T8 AZL 88.44 HCA 884.67 SMA 186.10 ECC .83668 INC 1.5685 Vl 89.874

v8 85.788

CLP 48,18

LAUNCH DATE OCy 18 1964

HELIOCENTRIC C_NIC

ML 149.15 LAL ,O0

RP 818,57 LAP -1,58

RC 898.081 64. 10.78

PLANF_TOCEN'lrRIc CONIC

C3 81.837 _ 4.778

LNCH AZI4TH LNCH TIME

80.00 19 58 11

80.00 11 15 tT

lOO.OO 21 4 51

1DO.DO 18 29 19

110.00 88 ZR 30

110.00 13 21 ti

DIFFERENTIAL CCERECTION8

TDE-I.$T13 TRA 7.5300 TCS-T.3114 8AU 1.2393

ROE .6883 RRA -.tRO0 1_3 .$811 FA4J .2S235

FOE-4.4585 FRAII.ITR4 FCS-R.566J SIP 41443

ROE 8.4884 8RA 7,5436 BC3 7,3345 Flip 5463

FLIGHT TIN( 392,00 ARRIVAL DATE NOV 1 1965

DISTANCE 860.148 EARTH TO MARS

LOL 11.68 VL 32.8R0 GAL -T,SR A_ 88.42 HCA 266.07 SI4A 186.15 ECC .84006 |NC 1.5804 VI 29.874

287.T5 _P 23.145 GAP -11.28 AZP 80.11 TAL 3t7.21 TAP 283.28 RCA 141.47 APO 830.84 V8 85.815

GP 4.65 ZN. 146.69 ZAP 47.21 ETR 183,R2 Z/dE 74.77 ETE 180.59 ZAC 87.21 ETC 259.88 CLP 47.04

DLA 13.85 RAL IT5.11 MAD 88tT.8 V(L 11.009 PTH 2.14 VHP 4.202 OPA 15.71 RAP 159.13 ECC 1.3758

L-i TIN( INJ LAX INJ LONG INJ RT ARC XNJ AZI4TH |NJ T|H( PO COT TXM INJ 8 LAT XNJ 8 LONG

2891.81 -IT.$I Ti.N 43.62 9R.71 20 21 3 2001.6 -88.36 65.50

4445.00 T,H 188.?4 $Y.18 61.71 12 29 32 3845.1 4.14 179.08

8405,70 -11.88 32,73 43,41 98,03 21 44 57 1005,7 -27,48 44,88

420t.11 8_03 187.5S 38.57 61.38 13 39 55 3808.Z 5.15 160.98

2140,R3 -38._ 31.82 48.Yl 101.67 23 5 11 1540.8 -30.48 83.84

4043.85 12.0T 153.41 S46Tt 5T.TT 14 88 43 3443.8 T.73 147.01

N|O-COURSI[_M_CuT|cN ACCURACY ORBIT O[T(RNINAT|ON ACCURACY

J4;Tlt881,? _ 1084.T 84;3 t502.7 ST 3990.8 M R88.8 $6 8455.6

I_lIT -.TSlO lU_ -.7888 8TF .8968 CRT -.TRRO ORS .883t CST -.9961

9_1_018.1 _ .0485 R15 -,8980 LEA 472R.4 MSA 533.0 SEA 14.4

S6112008.3 861 82R,8 THA 176,18 (LI 4045,9 EL2 498,S ALF 170.43
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JPL TM 33_1OO EARTH--MARl TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 15 1864

HELIOCENTRIC _1C

RL 149.15 LAL .0D

RP 212.29 LAP -1.S0

RC SOQ.12D GL 10.74

PLAMETOCENTR|C CONIC

CS 23.443 VHL 4.042

LNCH AZ14TM LNCH TIM(

90.00 19 40 23

DO.O0 11 15 22

100.DO 21 g 54

100.00 12 29 33

110.OD 22 33 12

110.00 lS 21 45

PLIGHT TIN( 384.00 ARRIVAL DATE NOV 3 1965

DISTANCE 8S4.246 EARTH TO HARS

LOL 21.&3 VL 32.144 GAL -8.03 AZl. 88,4o HC.A ES7.ZT SMA 186.11ECC .24157 INC 1.5984 VI 29.874

LOP 838.95 VP 23.187 GAp -1|.47 AZP 90.09 TAL 316.44 TAp 223.92 RCA 141.23 APO 231.20 v2 25.847

GP 4.58 ZAL |47.13 ZAP 41.17 E7$ 183.89 ZAE 73.45 ETE 100.7| ZAC 87.15 ETC 259.20 CLP 4S.OO

DLA 13.61RAL 175.$E RAO 8588.0 VEL 12.054 PTH 2.15 VMp 4.287 DPA 15.57 RAP 159.24 ECC 1.5858

L-I 7|ME INJ LAT INJ LONG INJ RT AK |NJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ E LONG

2489.49 -27.58 73,80 44.5! 96.78 20 25 14 2089.5 -26.$3 35.35

4459.95 8.33 189.59 38.08 68.84 12 29 41 3860.D 4.42 179.87

2404.11 -28.87 52.82 44,32 90.09 21 48 58 1804.1 -27.45 44.10

4220.38 9.50 188.39 37.45 61.52 13 39 54 3420.6 5.63 161.72

2140.35 -38.35 31.88 43.81 101.39 23 8 52 1540.3 -30.41 23.21

4037.09 12.55 154,14 35,84 57.94 14 29 22 3457.1 8.23 147.72

DIFFERENTIAL C_tRECTION8

TDE-2.4746 TRA 7.7901 TC3-7.2592 BAU 2.2918

RDE .6912 RRA -.2013 RC3 .5572 FAU .24009

FDE-4.3814 FRAIO.1131 FC5-9.8964 liP 42148

IOE 2.5893 liRA 7.7951 9C3 7.2906 FiP 5218

LAUNCH DATE 0C7 13 11H_4

HELIOCENTRIC CONIC

RL 149.15 LAL .00

RP 212.01 LAP -t.82

RC 301,187 G{. 10,71

PLAN(TOCENTIt 1 ¢ COliC

C3 24.093 Vt41. 4.907

• _, _m.. TIM(

go.g0 t9 44 43

90.00 11 13 15

100.00 21 13 2

100.00 1R 19 3S

110.O0 _ Sl SB

110.00 13 R9 8

DIFFERENTIAL CCRN(CTIONi

10[-2. 310t TRA 8.0471 TCS-7.|_O BAU 9.2189

ROE .8974 IA -.1_19 RC3 .554l FAU .91814

F0[-4.2470 FRASO.4597 FC3-R,2049 liP 41891

• .4734 I_A 9.0§17 _3 7.2179 FiP 4975

ORBIT DETERMINATION ACCURACy

37 4086.5 SR 824.5 SS 2409.2

CRT -.7983 CRS .8636 CST -.9930

LSA 4737.E N_kA 531,5 $SA 14.S

ELI 4141.9 ELI 490.2 _LF !70.72

ARRIVAL DATE NOV 5 1965

EARTH TO MARS

188.28 ECC .24315 INC 1.6165 vl 29.8?4

224.53 RCA 140.90 APO 231.57 V2 25.079

180.82 ZAC 87.09 ETC 259.17 CLP 44.99

NID-COURg£ EXECUT|ON ACCURACY

K712113.4 KA 1038.1SG3 1429.3

RRT -.7474 RRF -.7782 RTF .9956

84112507.8 RLr5 .0477 R13 -.9958

SGS52119,I IGZ 988.2 THA 178,34

FLIGHT TIME 588.00

DIIIL4M(E 048.$42

LOL 21.68 VL 39.G47 GAL -9.17 AZL 88,Se N CA 298.49 914A

LOP 290.15 VP |5.m7 GAP 011.14 AZP 90.04 TAL 319.09 TAp

SiP 4.47 ZAL 147.78 ZAP 45.19 LrTI 183.95 ZAE 72.19 ETE

OLA t3.35 RAb 179,14 RAO 8_Ml.O VEL 12,061PTH 2.18 VHp 4.375 OPA 13.41 RAP 159.39 ECC 1.3963

L-I TIME JNJ LAY ;NJ_46 |NJ RT A_ INJ AZMT_ ikJ TIME #Q CiT TiM iNJ 2 LAY i_J 2 LONG

2R87,31 -_.54 73,95 45,42 .se.M 20 N 30 ....... _6,_0 35:20

4479.3t 9.aO 187.40 _.n 2.98 12 99 49 3675.3 5.11 180.73

2401.47 -29.1Q 59,50 4I.U 91.15 91 53 4 1902.5 -27.43 43.99

4235.51 9.92 169;10 II.18 81.88 15 40 11 3635.4 8.12 1S2.34

2131.9i -58.95 5t.8| 44,ll 101.71 23 12 38 1539.9 -30.40 23.17

4070.78 1].09 154.10 _,1| 58.12 14 30 0 3470.8 8.74 141.45

N_O_ _CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

IltTSllgi.I Mll |0_,4 843 1_58.4 ST 4113.2 M 820.3 SS 2512.4

-._| _F -.?T|O 9TF .9954 CRT -.7998 CRS .9843 C$T -.99R9

i||llO.I Rill .04IORIS -.9958 LIA 4848.5 NSA 529.8 3SA 14.2

llGltll8|.| 14t 987.4 114A 178.48 ELI 4236.9 EL2 497.7 ALF 170.98

LAUNCM gATE OCT 15 1934

HELIOCENTRIC COMIC

RL 149.15 LAL .OD

RP 111.Y3 LAff -1.83

RC 30R.203 GL 10.E8

PLAM(TOCENTRIC CONIC

C3 E4.TSO VHL 4.875

LNCH AZMTH LNCH TIME

9D.OO 19 49 5

9O.OD 11 13 3

100.00 21 17 14

iOO.00 12 29 35

110.00 22 40 40

110.00 13 22 31

PLIGHT TIN( 385.00 ARRIVAL DATE NOV 7 1935

DISTANCE 872,434 EARTH TO MARS

LOL 21.68 VL 32.871GAL -8.32 AZL 88.37 HCA 259.69 SNA 185.34 ECC .24481 INC 1.6345 vl 29.874

LOP 291.36 VP 23.257 GAP -11.85 A_P 90.01TAL 315.45 TAp 225.14 RCA 140.72 APO 231.96 V2 85.911

GP 4.38 ZAL 148.34 ZAP 44.18 ET8 184.00 zAE 70.20 ETE 180.92 ZAC 37.05 ETC 250.13 CLP 44.01

DLA 13.09 RAL 178.87 RAg 8588.0 VEL 12,089 PTH 2.18 VHP 4.466 DpA 15.24 RAP 159.58 ECC 1.4075

L-| TIME INJ LAT IMJ LONG IMJ fit ASC INJ A_4TH INJ TIME PO CST TIM IHJ 2 LAT IMJ 2 LONG

2883.10 -27.52 73.49 46.35 96.94 20 33 S0 2025.1 -26.28 35.04

4491.13 9.29 168,_T 39,92 65.13 12 29 54 3691.1 5.61 181.62

2400.82 -28.94 52.38 46.15 96.21 21 57 15 1800.8 -27.41 43.87

4230._3 10.47 170,0_ 39._9 81,94 13 40 26 3650.6 6.63 163.39

2139.38 -32.34 31.81 45,44 101.73 25 18 27 1539.4 -30.39 23.14

4084.8? 13,55 155,68 37.42 58.31 14 30 36 3484.9 9.26 1d9.20

DIFFERENTIAL CGRRECTION8

79E-2.8901 TRA 8.309t TC3-7.1290 BAU 2.3859

ROE .7039 RRA -.2459 RC3 .5120 FAU .21874

FDE-4.17R3 FRAIO.1122 FC3-7.5784 liP 43495

BOE 2,7D07 BR4 8,3133 8C3 7,1473 FiP 4743

MID-COURSE EXECUTION ACCURACY

84T12509.T SGR 1007,7 SG3 1289.9

RRT -.7311 RflF °.7941 RTF .9952

84918547.2 R83 .0303 R13 -.9954

$4112522.5 SG_ 668.3 THA 176.62

LAUNCH DATE OCT 15 1964 FLIGHT TIN[ 390,00

HELIOCLrMTRIC C_NIC

RL 149.15 LAL .00 LQL 21.8_ V_

ORBIT DETERMINATION ACCURACY

ST 4230.7 $R 816.1 SS 2314.8

CRT -.7991CRS .3351CST -.9928

LSA 4_06.1 MSA 527.8 SSA 14.1

EL1 4330.7 (L2 485.D ALF 171.23

ARRIVAL DATE NOV 9 1965

OI|T_NC[ 876,5_2

32.875 GAL -8.47 AZL 88.35 HCA 270.90 8NA 186.40 ECC .24653

314.63 TAP 225.73 RCA 140.45

99.07 ETE 181.02 ZAC 87.01

RP 211.47 LAP -1.65 LOP 99R.57 _qp 2_.507 GAP -12.04 AZP 89.97 TAL

RC 303.228 _L 10.64 _P 4.29 ZAL 148.90 ZAP 43.23 ET8 184.0_ ZAE

PLAN(TOCEJIATRIC CONIC

C3 R5.475 VHL 5.047 OLA 12.82 RAL 177.20 RAg 1_4_.0 V_L 12.118 PTH

LNCH AZNTN LN(H TIM( L-I TIM( |NJ L,AT |MJ LONG

90.00 19 33 32 2111.88 -L_.$0 75.33

90.00 11 14 51 4307.39 _.1_ 189._0

100.00 21 21 30 239t.19 -18.85 S2.L_

100.00 12 _ 33 48_4.33 |0.9t 170.1N_

110.00 22 44 41 L_t3_._ -_.93 _1.77

110.00 13 2R 52 4099._9 14.07 158.48

DIFFERENTIAL C©RRECT|ON9 N_O-_OU_ IX(CUT|ON ACCURACY

T0[-2.8030 TRA l.STi7 TC3-7,0329 IAU 2.4078 8GTILq_lt.$ 8¢R _3.9 S_5 1223.7

RDE .7108 RRA -.R59£ RC3 .4910 PAU .90394 RRT -,Till RRF -.7577 R11 r .9950

FOE-4.0798 FRA 9.7710 PC3-9.9994 lip 44130 _19T08.2 R23 .0318 R13 -.9951

BOE 2.8917 IRA 8.380_ 8C3 7.0_97 FIP 4518 1_112929,? M_ 483.0 THA 176.74

2.17 VHp 4.559 OPA 15.06

INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

47.30 97,02 20 39 15 2082.9

40.$T 63.50 12 29 58 3907.4

47.09 98.27 22 1 29 1799.2

40.24 82.0_ 13 40 40 3886.3

49.37 101.75 23 20 20 1539.9

_,44 58.32 14 31 11 3499.4

EARTH TO MARS

INC 1.6526 vl 29.874

APO 232.36 V2 25.941

ETC 259.09 CLP 43.06

RAP 159.79 ECC 1.4193

INJ 2 LAT INJ 2 LONG

-26.25 64.89

6.13 182.54

-27.38 43.75

7.15 134.26

-30.38 23.10

9.DD 149.98

OR81T DETERMINATI(_i ACCURACY

3T 4375.3 M 612.1 35 2237.0

CRT -.7998 CR$ .8881 CST -.992?

LSA 4988,4 MSA 525.4 SSA 14.0

EL1 4423.9 EL2 402.1 ALF 171.43
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JPL TM 33-1OO _kRTH--MARS TRAJ[CTORIEI (VOL. I, 1964)

t,.AUNCH DATE OCT 15 1964 PLIGHT TIN( 398.00

HELIOCENTRIC CONIC OIETANCE 880.808

RL t4i.$S LAL ,0O LOL 21.48 VL It.iT9 GAL -8.i5 AZL il.55 HCA 878.28

RP EtI.80 LAP -$.$7 LOP 885.79 VP E$.$48 GAP -$E.88 AZP 89.94 T_ $$4.80

RC $04.848 GL IO.GO GP 4.El ZAL $48.48 ZAP 48.51 ETS |84.S$ ZA[ 88.47

PLAN[TOCEHTR l C CONIC
C3 RS.SSE VHL 5.188 OLA $E.54 RAL $TT.T4 RAt iSlS.1 VEL tE.$48 PTH 2.18

LNGH A_q4TH LNCH T|N[ L-| T|N[ INJ LAT INJ LiNG INJ RT ASC INJ AZNTH

90.00 $9 58 8 8680.66 -87.49 75.17 48.88 97.09

90.00 IS I4 39 4SL_4.tO $0.50 190.ET 41.84 63.48

SOD.DO E$ES 50 8397.51 -88.81 58.14 48.05 98.34

SOD.DO 11 88 29 428R.48 11.40 ITs.l_ 41.88 it.El
$IO.OO 18 48 38 21_.42 -58.35 31.74 47.55 101.TT

$10.00 IS tS It 4114.55 14.80 15T.38 $9.41 58.74

ARRIVAL OAT[ NOV II 1665

EARTH TO NAR$

8HA 188.47 ECC .24834 INC $.8708 V$ 88.874

TAP 828.51RCA 140.18 APO 858.78 ME |I,tTI

IT[ $8t.lE ZAC 88.88 ETC 859.04 CLP 4,.$4

VHp 4.834 OPA 14.87 RAP 180.04 ECC 1.4]|7

INJ TINE PO C$T TIN INJ 2 LAT INJ 8 LONG

20 42 43 2080.7 -88.82 84.73

12 50 0 5924.1 8.88 I88.46

• 2 S 48 t797.5 -87.38 43.44

13 40 52 3888.3 7.88 t85.16
85 24 IT $558.4 -50.37 E3.07

14 51 45 5514.5 $0.35 150.79

DIFFERENTIAL C_mR[CTION8

_E-E.9t89 TRA 8.8505 TC3-8.9894 BAU E.4488
ROE .7880 RRA -.1555 RC5 .4710 FAU .liMit

F08-3.9847 FRA 8.43S9 FC5-9.4524 tIP 4478t

BDE 3.0059 BRA 8.854£ ,C3 6.8955 FEP 4197

LAUNCH DATE OCT $5 IO84

NIO-COUR8E L'£ECUTION ACCURACY

8GTltttt,t 8GR 080.9 883 !138.9

I_T -.7193 W -07517 RTF .9J47

88111i93.i ,15 .0555 R15 -.9949

S811284S.4 SG8 S55.5 1HA ITS.88

FLIGHT TINE _4.00

HELIOCENTRIC C_NIC DISTANCE 884.884
RL $4R.tS LAL .00 LOL 81.88 VL 51.185 GAL -8.Tt AZL 88.51HCA 275.53

InD tto.ts LAP -1.69 L_P 895.00 VP ,3.584 GAP -3,.48 AZP 8,.00 T/L 515.54

nc SO$.t4T k 10.55 GP 4.15 ZAL 150.08 ZAP 41,4, [18 184.15 ZAE 67.50

FLANETOCEN1WIC CONIC
C3 87.085 _ 5.199 DLA $'.88 R/_ 1T9.88 lEAD 85_J.1 _ It.188 pTH E.IS

LJIC_4 A_TH t.NCH TIME L-I TIN( INJ I.AT INJ _ |NJ RT A8C |NJ A_4TH

90.DO 20 t 57 1878.44 -17.4T 73.01 49.85 97.17

tO.DO 11 I4 tR 4541.,5 10.8, 191.L_i 41.85 85.8T
1DO.DO 81 30 $4 25,5.8Q -_l.T9 58.08 4,.05 98.40

tOO.DO 18 L_ Lr5 4Lq_.C_ 11.01 SYt.t5 42.81 It.48

$$0.00 88 St SO tl_J.O0 -St.St Sl.Tt 48.50 101.79

$$0.0o 18 ts to 41E9.SS IS.t4 158.18 40.41 58.98

DIFFERENTIAL C_RRECTION8 NIO-CoUIS[ [1ECUTION ACCURACY

10(-S.0380 TRA 0.1304 TCS-6.8790 tAUt.4914 8STinT8., 8_R _.T 8G5 1091.5

ROE .7858 RRA -.14T9 RC5 .4510 FAU .18451 _IT-.TO05 .II, F -.T4U RTI r .9944

FDE-S.ESE5 FRA 8.t058 FC3-5.9091 8_ 45545 84_15011.9 RE5 .0548 R15 -.J148

tOE $.1844 IRA 8.8557 85 0.805_ F_P 40_5 IH_IIL_,$ _ 895.7 THA $79.98

URBIT OETERNINATION ACCURACY
ST 4468.5 8R 808.0 88 8815.4

CRT -.8008 CR8 .8878 CST -.9926

LIA 5088.7 NSA 523.2 $8A $3.9

ELI 4515.8 ELE 478.1 ALF 171.67

ARRIVAL DATE NOV $3 1965

E_TH TO MARS

RRA 188.34 ECC .83083 INC $.6801 Vl 19.874

TAp EL_.O7 RCA 139.08 APO E33.88 V2 ES.ODI

ETE 181.81ZAC 09.98 ETC 250.88 CLP 41.15

VHP 4.733 DPA 14.07 RAP $80.38 [CC 1.444_

|NJ TIME PO CtT TIN INJ E LAT INJ E LONG

tO 47 15 _098.4 -86._9 64.57

IE 50 $ _$.8 7.80 $84.45
tt tO to 1785.9 -27,33 43.52

15 41 S _199.0 8.13 $66.09

15 18 16 1539.0 -50.34 23.04

14 52 18 5SL_.T 10.88 ts$.6z

O_IT O[TERNINATION ACCURACY
87 4S91.0 _R 804.t 58 8158.S

CRT -.8010 CR$ .8888 CST -.8885

LIA SOi7.i NEA SEO.O 8SA 15.8

[_1 4808.8 ELE 475.9 ALP 17t.87

ARRIVAL DATE NOV t5 tOSS

EARTH TO NARS

8HA 188.81 ECC .85221 INC 1.7074 VI _S.674

TAp 227.42 RCA $55.55 APO 235.68 VE SS.O_9

ETE I81.30 ZAC 08.95 ETC 158.93 CLP 40.$8

YHP 4.854 DPA 14.47 RAP t60.63 ECC 1.4566

INJ TIN( PO CST TIM INJ _ LAT INJ t LONG

EO 51 51 E076._ -26.16 64.41
$2 30 0 3058.8 T.T5 185.45

28 $4 35 $794.3 -_7.35 43.41

$3 45 $2 3758.0 8.78 $67.04

25 32 E_ $537.8 -30.35 83.01

14 32 50 3545.4 18.49 152.47

LAUNCH DATE OCT 15 1884 FLIGHT TIN( 388.00

HELIOCENTRIC C_NIC DISTANCE 888.758

RL 149.15 LAL .O0 LOL EI.Si VL 32.817 GAL -8o97 AZL il.t8 HCA 2T4.55

RP riO.TO LAP -t.70 LOP EEG.E_ Vp 25.422 GAP -$E.Et A_P 88.88 TAL 312.87

RC 304.143 6L $0.30 GP 4.05 ZAL $50.64 ZAP 40.55 [78 $84._0 ZAE iS.IS

PLANETOCENTR|C CONIC
C3 RT.180 VHL 5.880 DLA it.ST RAL tT8.Et RAt 8588.1 VEL t2.817 PTH 2.20

LNCH AZI4TH LNCH TIN[ L-| TIME INJ bAT INJLONG INJ RT ASC lNJ AZRTH

SO.DO tO T 15 2878.84 -87.45 TE.ES 30.25 87.25

SO.D0 It 14 1 4338.78 15.55 198.EO 45.85 83.88

SOD.DO 11 34 45 2584.15 -28.78 51.90 50.08 98.46

SOD.DO tt 89 $8 4318.00 18.53 173.85 45,25 82.84
t$D.OO Et 58 41 2837.88 -58.38 51.88 49.19 101.80

$1O.OO $3 23 45 4145.40 13.89 159.07 41.45 58.85

DIFFERENTIAL CORRECTIONS RIO-COURSE EI_CUTI(_i ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.$S55 TRA 8.415t TCS-I.7851 ,AU _.5545 8GTt518i i 8DR 957.5 K5 1059.1 ST 4652.8 SR 800.Z iS Z$ZD.7

ROE .T$SG RRA -.2438 RC5 .4540 FAU .17455 RRT -.TO5, _ -.T415 R11r .884I CRT -.80£8 CRS .8702 CST -.9923
FDE-3.SOO5 FRA 8.7800 FC5-5.4801 BEP 45896 88_$588T.7 ,15 .0588 R15 -.9843 LSA 5149.5 NIA 517.7 IDA 13.8

80E 3._475 BRA 8.4:00 8C5 8.7808 F_P 5873 88883140.| _G_ 879.7 THA 177.08 ELI 4697.4 EL8 478.8 ALF $72.06

LAUNCH DATE OCT 15 IRG4 FL.IGHT TIN( 500.DD ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CCNIC DISTANCE lit.it1 EARTH TO NARD

RL $49.15 LAL .DO LOL 81.98 VL 58.891 GAL -0.14 AZL 88.8T HCA ETS.T7 IMA 184.69 ECC .25427 INC 1.7259 v$ 19.674
RP E$0.46 LAP -I.TE LOP EtT.4S VP R5.459 GAP -_._ 1A_ _.85 TId. 518.19 TAp 88T.95 RCA $39.22 AP_ 234.$6 VE E6.DST

RC SOT.EE9 GL 10.44 GP 5.98 zA_ 138.84 ZAP 3e,T$ ET9 |_ E4 ZA[ 85.05 ETE 185.38 ZAC 88.05 ETC 258.87 CLP 39.55

@L_£TOC[UTRI C CONIC
C3 18.778 V_4L 5._4 OI.A 1t.87 R/d. 171.59 RND INt.t VEL It.IS4 PTH t.tO VHP 4.957 OPA $4.25 RAP $60.06 [CC 1.4736
LNCH AZMTH LNCH TIN[ b-I TIN( |NJ bAT IMJ L_NG lNJ 'T A_C INJ A_4TH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

SO.DO tO 11 58 8974.08 -tT.45 T_._ 51.84 0T.52 80 58 30 2074.1 -28.13 64.27

90.00 11 13 41 4578.Y4 it.to $9_._ 44.89 84.11 18 215 38 3978.7 8.31 106.47

$OO.OO 8t 39 11 2598.67 -88070 _$079 51.85 08.St Pt $9 4 1792.7 -27.89 43.30

$OO.OO 18 89 T 45_5.5i 15.09 I74._ 44.tT iE.Ol 15 it 80 3733.4 9.35 148.02
110.00 83 O 48 2157 _ _, St _1 04 50 E9 101.08 E5 58 28 1537.3 -30.35 E8.99

ItO.O0 13 85 $9 4161.58 El.IS $$9.N 41.48 $9.30 14 35 £1 3561.5 12.08 153.35

DIFFERENTIAL C_RR[CTIONI MIO-COU_I_ [I_CUTiON ACCURACY ORBIT DETERMINATION ACCURACY
TOE-3.EEE8 _llA 9.707T TC_..8._|4 BAU 8.5T_t 887|_83.0 _ IM8.8 885 988.0 ST 4745.7 SR 706.4 $5 8071.1

ROE .74£0 RRA -.t_5 8C5 •48_ FAU .18491 R,T -,8975 W -.TSiO RTF .9958 CRT -.8043 CRS .8720 CST -.9982

FDE-3.7093 FRA 8.4@08 FCS-4.1H_$4 DIP 48488 _$_99.7 _5 .0384 R$5 -.8840 LSA 5855.7 MSA 554.8 SSA 13.T

tOE 3.$758 ERA 9.7107 8C5 8.8005 FEP _78 8&$|5179.4 _ 877.3 THA ITT.14 EL1 4787.2 EL8 469.0 ALF 178.2 3

SO0



JPL TM 33-100 EARTH--MARITRGJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 18 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC DISTANCE 581.634 EARTH TO MARS

RL 149.11 LAL .00 LOL 22.67 VL 33.157 GAL -7.08 AZL 97.32 HCA 188.47 SMA 194.95 ECC .26581 INC 3.3232 vl 29.883

RP 238.14 LAP .55 LOP 212.12 VP 20.829 GAP 8.45 AZP 88.72 TAL 325.15 TAp 154.61 RCA 143.52 APO 246.38 v2 25.073

RC 181.513 GL -22.27 GP 18.13 ZAL 135.46 ZAP 148.23 ETS 146.65 ZAI[ 157.08 ST[ 53.03 ZAC 106.GD [TC 255.39 CLP 155.46

PLANE TOCENTR I C CO_ll C

C5 25.3_D VHL 5.034 DLA -13.91 RAL 155.77 RAO 8588.0 V(L 12.113 PTH 2.17 VHP 5.823 OPA 15.39 RAP 193.36 ECC 1.4170

LNCH AZMTH LNCM TIME L-| TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 21 52 53 1824.68 -8.80 18.13 19.42 117.06 22 23 18 1224.7 -4.90 11.41

9D.DD S 16 38 $352.94 27.78 244.68 25.25 84.28 7 46 1 4762.9 26.$9 236.38

tDO.DD 83 S 53 |585.94 -9.81 359.94 18.78 118.38 23 35 19 985.9 -5.94 353.28

100.00 7 45 19 5076.9t 29.13 225.67 25.08 82.99 9 9 56 4476.9 27.86 215.10

110.DD 0 2 34 1425.82 -12.94 345.78 18.92 121.92 0 26 18 823.8 -8.63 339.34

110.D0 9 10 3 4811.80 52.71 202.90 25.45 79.48 10 30 15 4211.8 30.92 194.14

DIFFERENTIAL COIRECXIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.8008 TRA-3.3188 TC3 1.5358 BAU .6354 $GT 4882.5 Sf_ 2085.6 883 842.4 ST 2359.4 SR 1146.9 SS 2470.1

ROE .9340 RRA-1.2194 RC3 1.0788 FAU .18121 RRT .H88 RRF -.9975 RTF -.9600 CRT .9910 CRS .9994 CST .9950

FDE-3.9389 FRA 5.6712 FC3-5.3080 BgP 17531 _ 5107.5 R23 -.2528 R!3 -.9703 LSA 3598.1 NSA 192.4 SSA ID.0

BOE 2.0286 BRA 3. 5358 BC3"1.8756 FSP 2662 _1 5085.5 _;2 474.2 THA 23.65 EL1 2619.7 EL2 138.4 ALF 25.80

LAUI4CH DATE OCT 16 1984

HELIOCENTRIC C_NIC

RL 149.11 LAL .00

RP 237.81 LAp .52

RC 183.788 GL -19.58

PLANETOCENTIIIC CONIC

C3 23.931 VHL 4.898

LNCH AZMTH LNCN TIME

90.00 21 33 tO

gO.DO 6 41 54

100.00 22 49 0

100.00 8 8 55

110.00 23 44 22

110.0D 9 30 2

DIFFERENTIAL CGRItECTION8

TOE 1.7132 TRA-3.2T06

RDE .8426 RRA-loI36T

FD[-3.8940 FRA 5.9881

BOE 1.9092 BflA 3.4426

TC3 1.8273 BAU .8235

RC3 1.0721 FAU .18832

FC_G.$L_2 |lP 17411

BC3 J._4_ FIND 2841

FLIGHT TIME 242.00

DISTANCE 585.185

LOL 22.67 VL 55.12t) GAL -8.9T A]_. IrE.88 14CA |90.42 SNA

LOP 213.08 VP 20.82| GAp 8.01AZP 87,19 TAL 325.36 TAp

GP 16.95 2AL 138.17 ZAp 148.28 [T$ 148.04 ZAE 158.35 ST(

DLA -11.28 PJkL 158.49 RAO 8SI_,OVI[L 12.054 PTH 2.15 VHp 5.657 OpA 14.21 RAP 193.10 £CC 1.3938

L-I TIN( |NJ LAT INJ _ |NJ RT ASC |NJ A_TH !NJ T!ME _ CST T!H |_j 2 LAT ihJ 2 LONG

1891.11a -|0.90 L_!.48 18_|$ 116.30 22 5 D 1299.9 -7.26 15.65

5251.83 28.85 237.47 24.73 80.68 8 9 34 4659.6 25.29 229.15

1855.79 -12.04 3.9E 18.57 117.57 23 16 35 1055.8 -8.25 357.18

4978.96 18.11 218.57 24.48 79.39 9 31 54 4379.0 86.36 208.21

1482.38 -15.02 349.04 18,85 121.07 24 9 5 882.4 -10.80 342.49

4725.15 31.45 198.48 23.$4 75.87 10 48 47 4125.2 29.19 187.98

flID-(OURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4871.2 Mdt 19T9.2 SG3 898.0 ST 2324.2 SR 1068.D Ss 2465.8

RRT .g084 W -.9971RTF -.9814 CRT .9906 CRS .9988 CST .9950

5075.2 R23 -.2291 R13 -.8706 LSA 3548.4 MSA 176.6 SSA 12.4

SGI 5052.7 _;2 458.2 THA 22.50 EL1 2554.4 ELI 133.1 ALF 24.55

ARRIVAL DATE JUN 15 1965

EARTH TO MARS

194.42 ECC .26124 INC 2.8576 vl 29.883

155.78 RCA 145.63 APO 245.21 V2 25.106

52.71 ZAC 105.50 ETC 255.46 CLP 152.78

LAUNCH DATE OCT tG 1964 FLIGHT TIN( 244.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 23?.48 LAP .49

RC 184.049 GL -17.25

PLANETOCENTRIC CONIC

C3 22.793 VHL 4.774

LMCH AZNTH LNCM TIME

9D.OD 21 17 9

90.00 7 2 47

100.00 22 34 S

100.00 8 28 31

110.D0 23 32 21

110.00 9 46 48

DIFFERENTIAL C_RRECTION8

TDE 1.6342 TRA-3.2243

fiDE .TTO8 RflA-I.0tHI4

FDE-3.8568 FRA G.$215

808 1.6068 9RA 3.3967

OISTANCE 586.754 EARTH TO MARS

LOt. 22.$7 VL $5.t02 GAL -$.68 AZL 92.47 HCA 191.58 SMA 195.92 ECC .25878 INC 2.4669 vl 29.883

LOP 214.04 VF Z0.815 GAP 7.58 AZP 87.58 TAL 525.57 TAp 156.95 RCA 143.74 APO 244.10 V2 23.140

GP 15.95 _AL 136.67 ZAP 148.14 ET8 151.20 ZAE 159.50 ETE 52.78 ZAC 104.58 ETC 255.52 CLP 152.Ds

DLA -9.00 RAL 157.08 RAO 8587.9 VEL 12.007 PTH 2.14 VHP 5.505 DpA 15.21 RAp 192.84 ECC 1.5751

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1963.09 -12.78 28.15 12.06 115.48 21 49 52 1383.1 -9.24 19.26

5172.64 25.74 231.34 L_3.48 77.78 8 29 0 4572.$ 23.80 223.21

1714.83 -13.87 7,35 18.51 116.75 23 2 41 1114.8 -10.17 .51

4898.13 28.83 210.70 23.18 76.51 9 50 7 4296.1 24.81 202.54

1532.45 -18.78 351.88 t5.88 120.24 23 57 54 932.4 -12.62 345.22

4651.27 30.10 18|.12 22.18 72.98 11 4 17 4051.3 27.48 182.92

MID-CouflSE [X£CUTIOI ACCURACY ORBIT DETERMINATION ACCURACy

TC3 1.7015 BAU .8117 SGT 4872.7 SGR 1891.0 SG3 952.8 ST 2286.9 SR 1004.2 $S 2460.9

RC3 1.0654 FAU .17698 RRT .DQT91_F -.9886 RTF -.9825 CRT .9900 CRS .9980 CST .9968

FC3-8.7226 BSP 17409 8_8 5040.8 fl25 -.2250 fl13 -.9709 LSA 3502.5 MSA 163.3 $sA 1"5.1

9C3 2.0075 F_P 3040 881 5021.5 _;2 441.8 THA 21.57 ELI 2494.3 EL2 130.0 ALF 23.56

LAUNCH DATE OCT 15 1984 FLIGHT TIN[ 248.00 ARRIVAL DATE JUN 19 1g65

HELIOCENTMIC CCNIC

RL 149.11LAL .00

RP 237.15 LAP .48

RC 189.300 GL -15.20

PLANETOCENTMIC CONIC

C3 21.845 _q4L 4.874

LNCH AZMTH LNCH TIME

9D.OD 21 3 21

9D.DD T 20

100.00 E2 21 21

100.00 8 45 10

110.00 23 21 58

110.00 10 1 5

DISTANCE 592.343

LOL 22.87 VL 55.078 GAL -8.T9 AZL 22.14 HCA 192.34 SNA

LOP E15.00 VP 20.813 GAP T,IS AZP l?.8l TAL 325.78 TAp

GP 15.11 ZAL 136.89 ZAP 14T.95 ET8 153.14 2,41[ 160.57 ETE

EARTH TO MARS

193.44 ECC .25541 INC 2.1385 Vt 29.883

158.12 RCA 143.84 APO 243.04 V2 23.174

53.23 ZAC 103.80 ETC 255.56 CLp 151.28

DLA -6.98 RAL 187.S8 flAD 8587.9 V[L 11.989 pTH 2.13 VHP 5.363 DPA 12.37

L-Z TINE INJ LAT |NJ LONG ZNJ RT ADC INJ AZMTH |NJ TIN( PO CST TIM

2017.43 -14.35 29,37 19,04 114.88 21 38 58 1417.4

509T.TO 24.58 228.17 12,44 ?5.45 8 45 27 4497.7

1785.78 -15.41 10.35 12,52 115.85 22 50 47 1165.8

4824.58 25.70 205.74 12.10 74.18 10 5 35 4224.6

1575.99 -19.24 354.40 18.98 119.43 23 48 14 976.0

4587.13 28.74 188.83 21,01 70.84 11 17 30 3987.1

DIFFERENTIAL C0RRECTION8

TOE 1.5858 TRA-$.1543 TO3 1.8070 BAU .8129

RDE .?185 RRA-I.O044 RC3 t.OITT FAU .18579

FDE-3.D545 FRA 8.8144 FC3-T.3831 BlIP 16897

9DE 1.7410 BRA 3.3110 9C312._t)88 F_ 3185

RAP 192.67 ECC 1.3595

INJ 2 LAT INJ 2 LONG

NID-COURIM[ [ICECUTICN ACCURACY

lIGT 4$TO.O2GR 1921.2 _3 10011.2

RRT .INJ89RM r -.IH)59 RTF -.9650

5012.5 R23 -.2151 R13 -.8724

$81 4994.8 SG2 421.8 THA 20.85

-10.90 22.39

22.32 218.21

-11.80 3.42

25.28 197.78

-14.18 347.63

25.83 178.66

ORBIT DETERMINATION ACCURACY

ST 2288.8 SR 957.0 "SS 2468.4

CRT .9901 CR8 .9989 CST .g97g

LSA 3483.5 MSA 145.D SSA 18.4

EL1 2459.2 EL2 124.2 ALF 22.73

301



JPI- TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT[ OCT 18 1964

HELIOCENTRIC CONIC

RL 148.11LAL .00

RP 23_.81 LAp .43

RC 190.540 GL -13.39

PLANETOCENTRIC CONIC

C3 21.040 VHL 4.387

LNCH AZMTH LNCH TIME

90.00 20 51 18

90.00 7 35 49

100.00 22 10 12

tOO.DO 8 59 36

110.00 23 12 30

110.00 10 13 27

FLIGHT TIME 248.00 ARRIVAL DATE JUN 21 1965

OISTANCE 595.945 EARTH TO MARS

LOt. 22.67 VL 33.052 GAL -6.70 AZL 91.85 HCA 193.30 SMA 192.98 ECC .25415 INC 1.8542 vl 29.883

LOP 215.96 Vp 20.813 GAP 6.73 AZ_ 88.20 TAL 323.98 TAp 159.26 RCA 143.93 Apo 242.02 V2 23.209

GP 14.39 ZAL $37.20 ZAP 147.44 ETS 154.90 ZAE 161.57 ETE 54.06 ZAC 103.13 ETC 255.60 CLp 150.48

OLA -5.19 RAL 157.97 RAO 6567.9 VEL $1.934 PTfl 2.12 VHP 5.230 OpA 11.66 RAp 192.49 ECC 1.3463

L-I TIME INJ LAT INJ LONG INJ RT A�C INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT ZNJ 2 LONG

2064.97 -15.68 32,23 $9.08 113.88 21 25 43 1465.0 -12.32 25.16

3032.06 23.36 225.73 23.87 73.53 8 59 41 4432.1 20.89 213.94

1810.47 -$6.72 13.02 $8.58 $$5.$4 22 40 22 1210.5 -13.20 6.00

4765.80 24.46 201.49 25.20 72.26 10 $8 58 4161.8 21.61 193.70

$614.37 -$9.55 358.65 17.10 $58.64 23 39 44 1014.4 -15.53 349.78

4530.67 27.40 $82.78 20.04 68.72 $1 28 58 3930.7 24.26 175.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TOE 1.5203 TRA-3.tOG3 TC3 $.8615 BAU .6034 _T 4658.7 8GR $762.0 803 $065.6 ST 2230.7 8R 916.5 SS 2472.6

ROE .6744 RRA -.9565 RC3 1.0657 FAU .$9400 RflT .9677 RflF -.9953 RTF -.9653 CRT .9890 CR8 .9957 C$T .9983

FOE-3.8486 FRA 6.9212 FC3-7.9826 BSP 16932 8G_ 4960,8 RZ3 -.ZlZO R$3 -.9723 LSA 3451.1 MSA 139.4 SSA 21.3

8OE 1.6833 BRA 3.2303 BC3 2.1450 FSP 3387 SGI 4963.5 SGZ 456.9 THA 20.25 EL1 2408.4 EL2 125.3 ALF 22.18

LAUNCH DATE OCT 16 1964

HELIOCENTRIC COMIC

RL 149.11 LAL .00

RP 236.46 LAP .40

RC 192.768 GL ,-11.78

PLANETOCEMTRIC CONIC

C3 20.342 VHL 4,310

LNCH AZMTH LNCH TIME

90.00 20 40 36

90.00 7 49 16

100.00 22 0 16

100.00 9 12 $8

110.00 23 4 39

110.00 10 24 23

DIFFERENTIAL CORRECTION8

TOE 1.4603 TRA-3.0570 TC3 $.9075 BAU .5940

ROE .6386 RRA -.9343 RC3 1.0650 FAU .20222

FDE-3.8494 FRA 7.2323 FC3-8.6082 BSP 18983

8DE 1.5938 2RA 3.1908 9C3 2.1843 FSP 3593

FLIGHT TIN( 2§0.00 ARRIVAL DATE JUN 23 1965

DISTANCE 599,504 EARTH TO MARS

LOL 22.87 VL 33.028 GAL -6.62 AZL 91.61HCA $94.27 SMA 192.54 ECC .23197 INC 1.6072 vl 29.883

LOP 256.93 VP 20.814 GAP 6.31 AZP 68.44 TAL 326.$7 TAP $60.44 RCA $44.03 APO 241.06 V2 23.244

GP 13.76 ZAL $37.35 ZAP $46.93 ETS 156.49 ZAE 162.55 ETE 55.28 ZAC 102.55 ETC 255.63 CLP 149.63

OLA -3.59 RAL 158.32 RAD 6567.8 VEL $1.905 pTH 2.$2 VHP 5.104 DpA 11.04 RAP 192.33 ECC 1.3348

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2107.$4 -16.82 34,79 19.14 113.$2 25 15 43 1507.1 -13.55 27.64

4973.75 22.$9 217.86 20.83 71.94 9 $2 10 4373.8 19.51 210.21

1850.$5 -$7.86 15.42 10.66 114.38 22 31 G $250.2 -14.42 8.32

4705.98 28.25 197.78 20.44 70.67 $0 SO 44 4106.0 20.40 190.14

1648.55 -20.63 358.69 17.23 117.90 23 32 8 1048.6 -16.71 351.73

4480.34 26.$$ $79.44 19,22 67.13 $$ 39 3 3880.3 22.78 171.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4641.2 SSR 1713.2 SG3 1122.9 ST 2192.4 8R 883.8 SS 2478.5

RRT ,9485 RRF -.9942 RTF -.9656 CRT .9879 CRS .9942 CST .9987

4947.S R23 -.2082 R13 -.9723 LSA 3422.2 MSA 135.5 88A 24.1

$G$ 4930.0 SG2 413.7 THA $9.78 ELI 2360.3 EL2 127.1 ALF 21.78

LAUNCH DATE OCT 16 1964 FLIGHT TIME 252.00 ARRIVAL OATE JUN 25 1965

HELIOCENTRIC CONIC Dl STANCE 603.199 EARTH TO MAR S

RL 149.11LAL .OO LOL 22.67 VL 33.006 GAL -6.54 AZL 91.39 HCA 195.24 SMA 192.13 ECC .24989 INC 1.3900 vl 29.883

RP 236.12 LAP .37 LOP 217.90 VP 20.818 GAP 5.90 AZP 88.66 TAL 326.37 TAp 161.61 RCA 144.12 Apo 240.14 vZ 23.Z79

RC 194.983 GL -10.32 GP 13.22 ZAL $37.35 zAP $46.33 ET8 137.94 ZAE 163.40 ETE 56.90 ZAC 102.05 ETC 255.65 CLP 148.75

PLANE TOCENTRIC CONIC

C3 19.729 VHL 4.442 DLA -2.14 RAL 158.65 RAD 6567.8 VEL $$.879 PTH 2.11VHp 4.983 DpA 10.51 RAp 192.18 ECC 1.3247

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LON& |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 20 30 57 2344.96 -17.82 37.12 19.25 $12.38 21 6 42 1545.0 -14.83 29.90

90.OO 8 1 15 4921.36 25.04 214.45 20.20 70.60 9 23 16 4321.4 18.20 206.92

lO0.OO 21 51 18 $885.78 -$8.84 17.60 18.75 113.64 22 22 43 1285.8 -15.49 10.42

100.00 9 23 33 4655.78 22.08 $94.51 $9.79 69.33 10 41 11 4055.8 19.07 187.01

110.09 22 57 $3 $679.29 -23.58 .55 17,37 117.18 23 25 15 1079.3 -17.76 353.50

110.00 10 34 7 4435.03 24.88 176.49 18.53 65.77 11 48 2 3835.0 21.39 169.08

GIFFEflENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4080 TRA-3.0014 TC3 $.9329 BAU .5872 SGT 4657.2 $GR $673.9 803 $$82.0 ST 2156.9 SR 838.0 88 2489.B

ROE .8103 RRA -.8769 RC3 1.0664 FAU .21098 flRT .96§5 RRF -.9932 RTF -.9660 CRT .9869 CRS .9925 CST .9990

FOE-3.8656 FRA 7.5376 FC3-9.2580 BSP 16950 SG8 4915.3 R23 -.2037 R13 -.9725 LSA 3401.4 MSA 133.1 SSA 26.7

80E 1.5347 2RA 3.1269 BC3 2.2261FSP 3789 SG$ 4894.0 902 455.4 THA $9.43 EL1 2317.7 EL2 129.1 ALF 21.50

LAUNCH DATE OCT 18 1964 FLIGHT TIM( 234.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC C(_41C DISTANCE 606.649 EARTH TO MARS

RL 149.11 LAL .00 LOt. 22.67 VL 32.984 GAL -6.46 AZL 91.20 HCA t96.25 SMA $91.73 ECC .24789 INC 1.1985 vl 29.883

RP 235.77 LAP .33 LOP 258.87 VP 20.623 GAP S.5O AZP 88.65 TAt. 326.55 TAP $62.76 RCA 144.20 APO 239.26 V2 23.315

RC 197.185 GL -9.01GP 12.75 ZAL $37.33 ZAP 145.86 ETS 159.26 ZAE 164.24 ETE _8.96 ZAC 101.60 ETC 255.68 CLP 147.84

PLANETOCENTRIC CONIC

C3 19.184 VHL 4.380 OLA -.82 RAL 138.86 RAO 6367.$ _[L tt.936 PTH 2.10 VHP 4.867 OpA 10.0_ RAp 192.03 ECC 1.3157

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 20 22 9 2579.21 -18.89 39.25 19.26 $$1.66 20 58 28

90.00 8 12 1 4873.82 19.94 211.40 19.65 69.46 9 33 13

100.00 21 43 7 1918.05 -$9.73 19.61 18.84 112.94 22 15 5

100.00 9 33 45 4610.22 20.96 $91,39 19.23 68.19 10 50 35

110.00 22 50 29 $707.$5 -22.43 2.26 17.30 156.50 23 $8 37

110.00 $0 42 52 4393_88 23.70 $73.87 $7.93 64.62 $1 36 6

DIFFERENTIAL COIRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.3569 TRA-2.9457 TC3 1.9880 BAU .5792 SGT 4586.5 SGR t641.5 SG3 $242.4

ROE .5867 flRA -.8456 RC3 $.0719 FAU .21962 RflT .9044 RRF -.992! RTF -.9664

FD(-3.8855 FRA 7.8557 FC3-9.9112 93P $6863 SG8 4875.4 R23 -.1987 R$3 -.9727

80E 1.4783 8RA 3.0647 BC3 2.2586 FSAP 4008 8_$ 4854.1 $G2 450.0 THA 19.$9

PC) CST TIM INJ 2 LAT INJ 2 LONG

1579.2 -15.39 31.95

4273.8 16.96 203.99

1318.0 -16.44 12.35

4010.2 17.82 184.21

1507.2 -18.89 355.12

3793.9 20.09 166.60

ORBIT DETERMINATION ACCURACY

ST 2119.0 8R 836.7 58 2500.5

CRT .9857 CR8 .gg05 C$T .99g3

L�A 3380.0 MSA 132.5 sSA 29.0

EL1 2274.4 EL2 131.4 ALF 21.34

3O2



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE OCT 16 1984 FLIGHT TIME 256.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .DO

RP 235.42 LAp .30

RC 199.372 ;L -7.81

PLANETOCENTRIC CONIC

C3 18.694 VHL 4.324

LNCH AZMTH LNCH TIME

90.00 20 14 4

90.00 8 21 48

100.00 21 35 35

100.00 9 42 58

110.00 22 44 15

110.00 10 30 48

DISTANCE 610.514

LOt,. 22.87 VL 32.963 GAL -6.39 AZL 91.03 HCA 197.19 SMA

LOP 219.85 VP 20.831 GAp 5.10 AZP 89.02 TAL 326.74 TAp

GP 12.33 ZAL 137.27 ZAP 144.92 ITS 160.46 ZAE 165.03 ETE

EARTH TO MARS

191.35 ECC .24598 INC 1.0274 Vl 29.983

163.92 RCA 144.28 Apo 238.42 v2 23.351

61.48 ZAC 101.20 ETC 255.70 CLP 146.90

DLA .39 RAL 159.07 RAO 6567.6 VEL 11.835 PTH 2.10 VHP

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2210.48 -19.47 41.22 lg.35 110.98 20 50 55

4830.36 18.87 Z06.65 19.18 68.49 g 42 19

1947.52 -20.48 21.46 18.92 112.26 22 8 3

4568.56 19.88 188.96 18.74 67.21 10 59 7

1732.60 -23.20 3.84 17.62 115.84 23 13 8

4338.24 22.59 171.52 17.41 63.63 12 3 24

DIFFERENTIAL CORRECTIONS

TOE 1.3101 TRA-2.8870 TC3 2.0203 BAU .5724

ROE .3878 RRA -.8182 RC3 1.0788 FAU .22678

FDE-3.9081 FRA 8.1739 FC-10.5946 BSP 18760

8DE 1.4279 BRA 3,0007 8C3 2.2903 FSP 4226

LAUNCH DATE OCT 18 1964

MID-COURSE EXECUT|OI ACCURACY

SGT 4550.1 SGR 1616.2 SG3 1305.0

RRT .8634 RRF -.9910 RTF -.9669

4828.6 R23 -.1935 R13 -.9730

$61 4811.2 SG2 409.9 THA 19,03

FLIGHT TZlE 258.00

0| STANCE $14.193

LOL 22.67 VL 32.943 GAL -6.31 AZL 90.87 HCA 198.17 SHA

LOP 220.83 VP 20.840 GAp 4.70 AZP 69.17 TAt. 326.91 TAp

Gp 11.97 ZAL 137.18 ZAP 144.12 ETS 161.56 Zk( 165.77 ETE

DLA 1.50 RAL 159.28 RAD 6567.7 VEL 11.817 PTH 2.09 VHP 4.649 DpA 9.33

.'-_. TIME ZNJ LAT INJ LONG INJ _T Aer v., l_Tu 1=al T1ur _ rQT "rwu

2239.25 -20.16 43,05 !g.42 110o32 20 43 54 1659.2

4790.34 17.86 206.16 18.76 67.65 9 50 36 4190.3

1974.82 -21.17 23.t7 19.00 111.61 22 I 31 1374.6

4530.19 18.85 186.38 18.31 66.36 11 6 55 3930.2

1786.01 -23.88 5.31 17.73 115.22 23 7 43 1156.0

4321.58 21.5 s' 169.40 16.98 82.78 12 'tO 5 3721.6

4.756 DpA 9.67 RAp 191.88 ECC 1.3076

PO CST TIM INJ 2 bAT INJ 2 LONG

1610.5 -16.44 33.83

4230.4 15,79 _01.34

1347.5 -17.29 14.12

3968.6 16.62 181.69

1132.6 -19.33 356.62

3756.2 18.86 164.37

ORBIT DETERMINATION ACCURACY

9T 2081.9 SR 820.2 S8 2515.1

CRT .9845 CR8 .9884 CST .9995

LSA 5563.6 MSA 134.0 SSA 30.8

EL1 2253.6 EL2 134.0 ALF 21.28

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RF 235.06 LAp .27

RC 201,544 GL -6.71

PLAI_TC_ENTRIC CONIC

C3 16.230 VHL 4.272

L_CH A._'_TH LNCH TIM(

90,00' 20 8 34

90.00 8 30 48

100.00 21 28 37

100.00 9 31 24

110.00 22 36 27

110.00 10 58 3

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TO( 1.2863 TRA-2.8248 TC3 2.0465 BAU .9655 SET 4SOG.| _ 1598.7 SG3 1369.7

RDE .5526 RRA -.7943 RC3 1.0882 FAU .23832 RRT ._N_22 RRF -.9898 RIT -.9672

FDE-3.9441FRA 6.4990 FC-11.3051 BlIP 16625 $68 4780.8 R23 -.1884 R13 -.9732

BDE 1.3817 BRA 2.9343 BC3 2.3178 FSP 4447 $¢,1 4762.8 SG2 411.2 THA 18.97

ARRIVAL DATE JUL 1 1965

EARTH TO MARS

190.99 ECC .24416 INC .8734 vl 29.883

165.08 RCA 144.36 APO 237.63 v2 23.387

64.52 ZAC 100.84 ETC 255.71CLP 145.92

RAp 191.73 ECC 1.3003

-17.21 35.61

14.67 198.93

-18.05 15,77

15.50 179.4D

-20.29 358.01

17.70 162.35

ORBIT DETERMINATION ACCURACY

ST 2044.5 SR 807.7 SS 2533.0

CRT .9833 CRS .9861 CST .9997

LSA 3350.9 MgA 137.4 9SA 32.2

EL1 2194.0 EL2 136.8 ALF 21.32

LAUNCH DATE OCT 16 1964 FLIGHT TIME 260.00

HELIOCENTRIC CONIC O|STANCE 617.886

RL 149.11 LAL .DO LOL 22.67 VL 32.925 GAL -6.25 AZL 90.73 HCA 199.15 SMA 190.65 ECC

RP 234.71 LAP .24 LOP 221.81 VP 20,851 GAP 4.32 AZP 89.31 TAL 327.08 TAp 166.23 RCA

RC 203.699 GL -5.70 GP 11.64 ZAL 137.06 ZAP 143.26 ET$ 162.58 ZAE 166.44 ETE 68.10 ZkC

PLANETOCENTRIC CONIC

C3 17.846 VHL 4.224 DLA 2.53 RAL 159.41RAD 6567.7 VEL tl.800 PTH 2.09 VHp 4.545 DpA

LNCH AZM_H LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

90.00 19 59 35 2285.88 -20.78 44.76 19.48 109.68 20 37 20

90.00 8 39 1 4753.28 16.88 203.87 18.39 66.92 9 58 14

100.00 21 22 6 1999.71 -21.79 24.78 19.08 110.98 21 55 25

100.00 9 59 11 4494.66 17.87 184.40 17.95 65.63 11 14 5

110.00 22 33 2 1777.65 -24.50 6.68 17.84 114.62 23 2 40

110.00 11 4 43 4289.48 20.51 167.46 16.56 62.03 12 16 13

DIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY

TOE 1.2301 TRA-2.7545 TC3 2.0789 8AU .5613 SGT 4455.7 SGR 1582.8 SG3 1436.8

ROE .5411 RRA -.7728 RC3 1.1014 FAU .24857 RRT .9817 RRF -.98t_5 RTF -.9679

FDE-3.9941 FRA 8.8210 FC-12.0588 BSP 16314 $68 4728.5 R23 -.1816 R13 -.9737

BOE 1.3438 8RA E.8609 BC3 2.3527 FSP 4657 SGI 4710.6 SG2 410,5 THA 19.01

ARRIVAL DATE JUL 3 1965

EARTH TO HARS

.24241 INC .7343 vl 29.883

144.44 APO 236.67 v2 23,424

100.52 ETC 255.75 CLP 144.91

9.05 RAP 191.56 ECC 1.2937

PO CST TIM INJ 2 LAT INJ 2 LONG

1665.9 -17.91 37.26

4155.3 13.61 196.72

1399.7 -18.75 17.31

5894.7 14,43 177.30

1177.7 -20.98 359.31

3689.5 16.61 160.50

ORBIT DETERMINATION ACCURACY

ST 2011.1SR 799.1 SS 2555.6

CRT .9826 CRS .9837 CST .9998

LSA 3345.7 MSA 141.5 SSA 33.0

EL1 2159.6 EL2 138.3 ALF 21.42

LAUNCH DATE OCT 16 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 5 1965

EARTH TO MARS

.24074 INC .6076 vl 29.883

144.51Apo 236.14 vZ 25.461

100.22 ETC 255.75 CLP 143.86

HELIOCENTRIC CONIC DISTANCE 621.590

RL 149.11 LAL .DO LOL 22.67 VL 32.906 GAL -6.18 AZL 90.81HCA Z00.13 SMA 190.32 ECC

RP 234.55 LAP .21 LOP 222.80 vP 20.865 GAP 3.93 AZP 89.43 TAL 327.25 TAp 167.38 RCA

RC 205.837 GL -4.76 GP 11.35 ZAL 136.92 ZAP 142.35 ETS 165.52 ZAIE 167.04 ETE 72.27 ZAC

PLANETOCENTRIC CONIC

C3 17.477 VHL 4.181DLA 3.48 RAL 159.55 RAD 6567.7 VEL 11.784 PTH 2.08 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 53 2 2290.66 -21.34

90.00 8 46 40 4718.78 15.95

100.00 21 16 O 2023.05 -22.35

100.00 10 6 23 4461.63 16.93

110.00 22 27 58 1797.78 -25.07

110.00 11 10 54 4259.66 19.55

DIFFERENTIAL CORRECTIONS

TOE 1.1820 TRA-2.6944 TC3 2.0746 BAU .5500

ROE .5302 RRA -.7561RC3 1.1126 FAU .25838

FOE-4.O316 FRA 9.1697 FC-12.7986 BSP 16278

BDE 1._955 BRA 2.7985 DC3 2.3541FSp 4911

4.446 DpA 8.81 RAp 191.38 ECC 1,2876

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG

46.36 19.55 109.07 20 31 12 1690.7 -18.54 38.80

201.77 18.06 66.29 10 5 19 4118.8 12.61 194.69

26.29 19.16 110.38 21 49 43 1423.0 -19.38 18.75

182.40 17.60 64.99 11 20 45 3861.6 13.42 175.37

7.97 17.95 114.04 22 57 56 1197.6 -21.61 .53

165.66 16.20 61.38 12 21 54 3659.7 15.58 158.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4395.5 $GR 1572.0 $63 1505.4 ST 1964.4 8R 791.1 S9 2573,8

RRT .9597 RRF -.9873 RTF -.9675 ERT .9809 CRS ,9811C8_ .9998

868 4668.1 R23 -.1789 R13 -.9735 LSA 3329.5 MSA 149.1 SSA 33.5

SGI 4649.4 6GZ 417.4 THA 19.10 EL1 2112.9 EL2 143.2 ALF 21.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CON|C

RL 149.11LAL .00

RP 233.98 LAP .18

RC Z07.9S8 GL -S.90

PLANETOACENTRIC EERIE

C3 17.139 VHL 4.140

LNCH AZMTH LNCH TIM_

go.o0 19 49 52

gO.O0 8 53 49

100.00 21 10 15

100.00 10 13 7

110.00 22 23 12

110.00 11 16 39

FLIGHT TINS 264.00 ARRIVAL DATE JUL 7 1969

OlSTANCE 625.308 EARTH TO MARS

LOL 22.67 VL 32.969 GAL -9.12 AZL 90.49 HCA 201.12 SMA 190.01ECC .23915 INC .4926 Vl 29.883

LOP 223.79 VP 20.679 GAP 3.56 AZP 99.54 TAL 327.40 TAp 168.52 RCA 144.57 APO 235.46 V2 23.498

GP 11.09 ZAL 139.77 ZAP 141.39 (79 164.40 ZAE 167.$5 ETE 77.03 ZAC 99.99 (TC 255.76 CLP 142.78

OLA 4.37 RAL 159.$7 RAO 9567.? VEL 11.770 PTH 2.08 VHP 4.349 DPA 8.61 RAP 191.19 ECC1.2821

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2313.85 -21.65 47.87 19.61 108.48 20 25 25 1713.8 -19.12 40.26

4989.55 15.0G 199.83 17.77 65.73 10 11 $5 4066.5 11.65 192.80

2044.87 -22.89 27.71 19.23 109.60 21 44 20 1444.9 -19.96 20.12

4430.76 16.03 180.53 17.30 64.43 11 26 $7 3830.8 12.46 173.58

1619.58 -29.38 9.19 18.04 113.46 22 53 28 1219.6 -22.19 1.69

4231.81 18.$3 194.04 15.89 60.81 12 27 11 3631.8 14.60 157.24

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1360 TRA-2.6311 TC3 2.0632 BAU .5389 SET 4327.3 SGR 1363.0 993 1576.1

ROE .5213 RRA -.7420 RC3 1.1232 FAU .26844 flRT .9379 RRF -.9860 RTF -.9671

FDE-4.0?Z4 FRA 9.5294 FC-13.5999 BP 16199 Sr_ 4601.8 R23 -.1762 R13 -.9733

ROE 1.2499 BRA 2.7397 BC3 2.3501FSP SIT? SG1 4382.2 SG2 424.9 THA 19.26

LAUNCH DATE OCT 16 1964 FLIGHT Title 266.00

HELIOCENTRIC CONIC O|9TANCE 629,040

RL 149.11LAL .00 LOL 22.67 VL 32,873 GAL -6.01 AZL 90,39 HCA 202.|1SMA 189.72 ECC .23763

RP 233.62 LAp .13 LOP 224.78 vP 20,899 GAP 3.18 AZff 89.E4 TAt. 327.55 TAp 169.66 RCA 144.64

RC 210.060 GL -3.09 GP 10.66 ZAL 136,62 ZAp 140.39 ETS 165.21 2ME 167.94 ETE 82.37 ZAC 99.70

PLAN(TOCENTRIC CONIC

C3 16.827 VHL 4.102 DLA 5.20 RAL 139.78 RAO 9367.7 V_L 11.758 PTM 2.08 VtAp 4.238 DPA 8.46

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

90.00 19 41 1 2333.94 -22.31 49.30 19,67 107.90 20 19 ST 1735.6

90.00 9 O 31 4636.29 14.20 198,02 1?.$1 85.24 10 18 7 4056.3

100.00 21 4 49 2063.37 -23.33 L;t),05 19,30 109.24 21 39 14 1465.4

100.00 10 19 24 4401.79 IS.17 178.62 1T.04 83.93 11 32 46 380t.6

110.00 22 16 41 1634.22 -26.08 10.34 18,14 112.93 22 49 13 1234.2

110.00 11 22 2 4203.71 17.76 182.52 15.81 80.$0 12 32 8 3605.7

OIFFERIrdliTIAL CGRRECTIONS MID-COUgSE EX(CUTICN ACCURACY

TOE 1.1037 TRA-2.SS46 TC3 8.0708 BAU ,3321 8GT 42S3.3 _ 1§83.0 8G3 1850.2

ROE .315T RRA -.7285 tiC3 1.1438 FAU .27978 RRT .9571RIU r -.924T RTF -.9874

FOE-4.1360 FRA 9.8768 FC-14.3944 294P 15818 _ 4531.4 R23 -.1T02 R13 -.9737

ROE 1.2164 BRA 2.6564 RE3 Z,383S FSP 5410 _1 4511,3 SG2 418.9 THA 19.59

oRBIT DETERMINATION ACCURACY

ST 1917.0 SR 785.4 SS 2593.2

CRT .9792 CRS .9782 CST .9997

LSA 3315.2 MSA 157.3 SSA 33.6

ELI 2066.4 EL2 147.7 ALF 21.98

ARRIVAL DATE JUL 9 1965

EARTH TO MARS

INC .3868 vl 29.883

APO 234.80 V2 23.536

ETC 255.78 CbP 141.67

RAP 190.98 ECC 1.2769

INJ 2 LAT INJ 2 LONG

-19.65 41.63

|0.7S 191.04

-20.49 21.40

11.55 171.91

-22.72 2.76

13.37 155.79

ORBIT OETERMINAT|ON ACCURACY

ST 1877.7 SR 763.3 SS 2620.0

CRT .9789 CR9 .9759 CST .9996

LEA 33|3.0 MSA 165.3 SSA 33.6

EL1 2029.1 ELI 149.3 ALF 22.33

L&UNCH OAT[ OCT 16 1964 FLIGHT TIM( 268.00 ARRIVAL OATE JUL II 1995

HELIOCENTRIC CONIC

RL 149.11L_L .00

RP 233.25 LAp .11

RC 212.144 GL -2.33

PLANETOCENTR|_ CONIC

C3 16.540 VHL 4.067

LNCH AZMTH LNCH TIME

90.00 19 35 30

90.00 g 6 49

100.00 20 59 41

100.00 10 25 20

110.00 22 14 24

110.00 11 27 3

DISTANCE 932.782 EARTH TO MARS

LOt. 22.67 VL 32.857 GAL -6.01 AZL 90.28 HCA 203.11 SMA 189.44 ECC .23919 ZNC .2993 Vl 29.883

LOP 225.77 VP 20.914 GAP 2.92 AZP 89.73 TAL 327.70 TAP 170.80 RCA 144.70 Ap O 234.18 V2 23.$74

GF 10.85 ZAL 136.45 ZkP 139.33 ETS 185.97 ZA( 168.21 ETE 88.25 ZAC 99.49 ETC 2§5.79 CLP 140.52

DLA 5.97 RAL 159.88 RAD 8567.7 VEL 11.744 PTH 2.07 VHP 4.195 DPA 8.33

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2356.20 -22.73 50.66 19.73 107.35 20 14 46 1756.2

4627.64 13.36 196.33 17.29 64.81 10 23 57 4027.8

2084.70 -23.76 30.33 19.36 108.70 21 34 25 1464.7

4374.37 14.35 177,22 16.80 63.49 1t 38 14 3774.6

1850.63 -29.49 11.44 18.23 112.44 22 45 15 1250.6

4181.20 16.92 161.11 15.36 59.85 12 38 47 3581.2

RAP 190.73 [CC 1.2722

INJ 2 LAT INJ 2 LONG

-20.15 42.94

9.88 189.40

-20.99 22.63

10.68 170.36

-23.22 3.81

IZ.7R 154.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0626 TRA-2.4808 TC3 2.0548 8AU .$219 SET 4168.6 SGR 1563.4 SG3 1728.0 ST 1831.5 SR 782.1 SS 2645.6

ROE .5108 RRA -.7178 RC3 1.1814 FAU .29103 RRT .9557 RRF -.9835 RTF -.9872 CRT .9775 CRS .9727 CST .9995

FOE-4.1960 FRA10.2457 FC-15.2329 BSP ISS42 sr_ 4452.1 R23 -.1663 Rib -.9737 LSA 3306.6 MSA 174.5 SSA 33.5

ROE 1.1790 BRA 2.5820 BC3 2.3604 FSP 5668 SEt 4431.0 SG2 432.9 THA I9.92 EL1 1985.6 ELI 152.2 ALF 22.80

LAUNCH DATE OCT 14 1964 FLIGHT TIN( 270.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC C_IC DISTANCE 838.537 EARTH

RL 149.11 LAL .00 LOL 22.67 VL 32.842 GAL -3.93 AZL 90.20 H_ 204.10 SHA 189.17 ECC .23480 INC

RP 232.88 LAP .08 LOP 826.77 VP Z0.933 GAP 2.48 AZP 89.82 TAt. 327.93 TAP 171.94 RCA 144.75 APO

RC 214.210 GL -1.68 GP 10.47 ZAL 136.29 ZAP I_MD.23 ET8 186.88 ZAE 168.32 ETE 94.53 ZAC 99.24 ETC

PLANETOCENTRIC CONIC

C3 16.273 VHL 4.034 DLA

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

90.00 19 30 15 2373.66 -23.12 51.95 19.79 108,82 20 9 51

90.00 9 12 47 4801.00 12.80 194.74 17.09 64.43 10 29 28

100.00 80 54 48 2102.99 -24.19 31.54 19.43 108.17 21 29 31

100.00 10 30 56 4348.90 13.37 179.72 18.80 83.11 11 43 24

110.00 211 10 21 1886.53 -28.90 12,48 18.32 111.94 22 42 28

110.00 11 )1 52 4158.13 16.13 159.79 15.14 59.45 12 41 10

OIFFERENTIAL _¢TIONS MID-COURSE EXECUTION ACCURACY

TDE 1.0239 TRA-2.4034 TC3 2.0283 BAU .3109 SET 40?5.3 _R 151Hb.T SG3 1804.4

ROE .5072 RRA -.7090 RE3 1.1809 FAU .30269 RRT .9542 W -,Im22 RTF -.9889

FOE-4.2607 FRAIO.6228 FC-18.1014 B$1P 15244 Sr_ 4388.1 R23 -.1832 fl13 -.9736

SOS 1.1426 BRA Z,SOS7 BC3 2.3481FSP 5936 SG1 4343.8 SG2 440.0 THA 20.36

TO MARS

.1964 Vt 29.883

233.59 V2 23.612

255.81 CLP 139.33

6.71RAL 159.97 RAD 858?.7 VI[L 11.733 PTH 2.07 VHP 4.079 DpA 8.24 RAP 190.50 ECC 1.2678

PO C$T TIM INJ 2 LAT INJ 2 LONG

1775.7 -20.60 44.19

4001.0 9.06 187.86

1§03.0 -21.44 23.79

3748.9 9.89 168.90

1288.3 -23.68 4.79

3558.1 11.96 133.17

ORBIT DETERMINATION ACCURACY

ST 1783.3 SR 782.5 SS 2672.6

CRT .9765 CRS .g698 CST .99g3

LSA 3301.5 MSA 184.2 $SA 33.2

EL1 1941.2 EL2 155.0 ALF 23.35

3O4



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT IS 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .DO

RP 232.51 LAP .05

RC 218.258 GL -.95

PLANETOCENTRIC CONIC

C3 16.031VHL 4.004

LNCH AZMTN LNCH TIME

90.00 19 25 16

90.00 9 18 26

100.00 20 50 10

100.00 10 38 14

110.00 22 6 31

110.00 11 38 22

FLIGHT TIM( 272.00 ARRIVAL DATE JUL 15 1965

OISTANCE 640,303 EARTH TO MARS

LOL 22.67 VL 32.827 GAL -5.90 AZL 90.12 HCA 205.10 SMA 168.92 ECC .23349 INC .1143 Vl 29.883

LOP 227.77 VP 20.954 GAP 2.10 AZP 89.89 TAL 327.96 TAp 173.07 RCA 144.81 APO 233.03 V2 23.650

GF 10.30 ZAL 136.13 ZAP 137.06 ET$ 167.36 ZAE 168.27 ETE 101.07 ZAC 99.03 ETC 255.63 CLP 138.10

DLA 7.40 RAL 160.06 RAD 6567.6 VEL 11,722 PTH 2.07 VHP 3.994 OpA 8.18 RAp 190.23 ECC 1.2638

L-[ TIME INJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2394.14 -23.48 53.19 19.65 106.30 20 5 10 1794.1 -21.02 45.38

4575.63 11.85 193.26 16.91 I 64.09 10 34 42 3975.6 8.27 186.41

2120.34 -24.32 32.71 19.50 107.66 21 25 30 1520.3 -21.87 24.91

4324.88 12.82 174.3t 16.42 62.76 11 48 19 3724.7 9.07 167.53

1881.41 -27.27 13.48 16.42 111.46 22 37 52 1281.4 -24.11 5.73

4136.36 15.37 156.56 14.95 59.09 12 45 19 3536.4 11.16 151.98

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT OETERMINATION ACCURACV

TOE .9847 TRA-2.3240 TC3 1.9914 BAU .4984 SGT 3971.8 SGR 1572.4 666 1884.9 ST 1732.0 SR 783.9 ss 2700.1

ROE .3048 RRA -.7020 RC3 1.2011FAU .31497 RRT .9524 RRF -.98|0 RTF -.9661 CRT .9755 CRS .9669 CST .9990

FOE-4.3286 FRAll.0123 FC-16.9862 B_P 14933 $_ 4271.7 R26 -.1806 R13 -.9734 LSA 3296.4 MSA 194.4 SSA 32.9

BOE 1.1084 BRA 2.4277 BC3 2.3256 F8P 6217 SG1 4248.1Sr_ 448.0 THA 20.90 EL1 1894.6 EL2 157.6 ALF 24.00

LAUNCH DATE OCT 16 1964 FLIGHT TIME 274.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC DISTANCE 644.080 EARTH TO MARS

RL 149.11 LAL .00 LOt. 22.67 VL 32.614 GAL -5.86 AZL 90.04 HCA 206.11 SMA 188.68 ECC .23225 INC .0389 vl 29.883

RP 232.14 LAP .02 LOP 226.77 VP 20.977 GAP 1.75 AZP 89.97 TAt. 326.08 TAp 174.19 RCA 144.86 APO 232.$0 V2 23.689

RC 218.297 GL -.31 GP 10.15 ZAL 135.96 ZAP 135.89 ET8 167.99 ZAI[ 168.05 ETE 107.66 ZAC 98.82 ETC 255.85 CLP 136.84

PLAN£TOCENTR|C CONIC

C3 15.605 VHL 3.978 OLA 6.05 RAL 160.14 RAO 6567.6 VEL 11.713 PTH 2.06 VHP 3.912 OpA 8.15 RAP 189.93 ECC 1.2601

LHC_ AZNTH LinCH TIE L-; TIME |NJ LAT INJ LONG INJ RT AKC %NJ AZMTH IHJ TIME FO C$T TIN IHJ Z LAT INJ 2 LONG

90.00 19 20 31 2411.74 -23.91 §4.57 19.96 105.79 20 0 43 1611.7 -21.42 46.52

90.00 9 25 49 4591.61 11.13 181.86 16.76 63.79 10 39 41 3951.6 7.52 185.04

100.00 20 43 45 2136.99 -24.85 53.02 19.58 107.17 21 21 22 1536.9 -22.27 28.97

100.00 10 41 17 4301.72 12.10 172.99 16.|6 62.46 11 52 59 3701.7 8.32 166.24

110.00 22 2 52 1895.59 -27.92 14.45 18.$1 110.99 22 34 27 1295.5 -24.51 6.63

110.00 11 40 40 4115.80 14.65 157.40 14,79 58.76 12 49 16 3515.8 10.41 150.87

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT OETERMINAT1ON ACCURACY

TDE .9446 TRA-2.2424 TC3 1.9409 BAU .4946 SGT 5858.3 81111 1580.2 SG5 1967.5 ST 1677.5 SR 786.1 SS 2727.3

ROE .5025 RflA -.9_8 RC5 1.221R FAU .52694 RflT ,9505 _ -.8788 flTF -.96§2 CRT .9746 CRS .9839 CST .9987

FOE-4.3921 FRAll.4166 FC-17.9915 B6P 14907 _ 4199,4 RL"J -.1597 RI3 -.9730 LSA 3290.4 MSA 204.9 SSA 32.6

90E 1.0699 8RA 2.3492 8C3 2.2932 File 6512 SG1 4144,3 662 457.0 THA 21155 EL1 1845.6 ELI 160.0 ALF 24.75

LAUNCH DATE OCT 16 1964 F_IGNT TIME 276.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 148.11 LAL .00

RP 231.7'6 LAP -.02

RC 220.289 GL .29

PLAN(TOCEMTRIC CONIC

CS 18.$98 VHL S.949

LNCH AZNTH LNCH TIME

90.0D 19 16 0

90.00 9 28 56

100.00 20 41 33

100.00 10 46 8

110.00 21 59 24

110.00 11 44 48

DISTANCE 647.669 EARTH TO MARS

LOL 22.67 VL 32.801 GAL -5.81 AZL 69.97 HCA 207.11 SMA 188.45 ECC .23107 INC .0297 Vl 29.883

LOP 229.79 VP 21.001 GAP 1.4_ AZP 90.03 TAL 328.20 TAp 175.31 RCA 144.90 APO 232.00 V2 28.728

GP 10.01 ZAL 135.80 ZAP 134.65 ET9 166.60 ZAE 167.64 ETE 1_.10 ZAC 98.62 ETC 2_§.87 CLP 135.54

OLA 6.66 RAL 160.21RAO 6567.6 VEL 1t,704 PTH 2.06 VHP 3.834 GpA 8.15 RAp 189.61ECC 1.2567

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2426.53 -24.12 55.51 19.99 i05_30 i9 56 29 i828.5 -21.79 47.81

4526.83 10.44 190.54 16.64 63.53 10 44 27 3928.8 6.81 168.75

2152.60 -25.16 34.86 19.66 106.69 21 17 26 1552.6 -22.64 27.00

4280.00 11.41 171.74 16.13 62.18 11 57 26 3680.0 7.60 165.02

1909.01 -27.94 15.34 18.61 110.54 22 31 13 1309.0 -24.89 7,50

4096.34 13.96 136.31 14.64 58.46 12 53 1 3496.3 9.69 149.82

DIFFERENTIAL CORRECTIONS

TOE .9056 TRA-2.1562 TC3 1.6811 BAU .4703

ROE .5018 RRA -.8925 RC3 1.2445 FAU .33929

FOE-4.4688 FRAll.8231 FC-18.8319 BSP 14222

806 1.0383 BflA 2.2647 BC3 2.2555 FSP 6801

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3734.4 3GR 1590.2 $63 2052.4 ST 1621.5 SR 789.7 SS 2757.1

RRT .9484 R2F -.9787 RTF -.9640 CRT .9739 CRS .9610 CST .9984

6¢,8 4058.9 R23 -.1972 R13 -.9725 LSA 3287.4 MSA 215.4 SSA 32.3

SG_ 4032.0 962 466.8 THA 22.31 EL1 1796.3 ELI 161.9 ALF 25.60

LAUNCH DATE OCT 18 1964 FLIGHT TIRE 278.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC C(_41C

RL 149.11 LAL .00

RP 231.38 LAp -.06

RC 222.292 GL .89

PLANI[TOCENTRIC CONIC

C3 15.406 VHL 3.929

LNCH AZMTH LNCM TIME

90.00 19 11 42

90.00 9 33 53

100.00 20 57 34

100.00 10 50 42

110.00 21 56 8

110.00 11 48 39

DIFFERENTIAL C(:RRECTION9

TOE .8862 TRA-2.0687

ROE .§015 RRA -.8898

FDE-4.5413 FRA12.2416

806 1.0009 6RA 2.1787

DISTANCE 651.668

LOL 22.67 VL 32.769 GAL -9.77 AZt. 89.90 HCA 208.12 S_4A

230.79 VP 21.026 GAP 1.07 AZP 90.09 TAL 528.30 TAp

G4P 9.69 ZAL 135.65 ZAP I33.37 ETS 166.17 ZAI[ 167.06 ETE

EARTH TO MARS

188.23 ECC .22996 INC .1014 vl 29.883

176.43 RCA 144.95 Apo 231.§2 V2 23.768

120.24 ZAC 98.43 ETC 255.89 CLP 134.19

OLA 9.24 RAL 160.29 RAD 6967.6 VEL tl.696 PTH 2.06 VHP 3.758 DPA 8.18 RAP 189.25 ECC 1.2_$6

L-I TIME INJ LAT INJ I_G INJ RT A$C INJ AZNTH |NJ TIME PO CST TIM: INJ 2 LAT |NJ 2 LONG

2444.56 -24.40 96.80 20.07 104.83 19 52 26 1844.6 -22.13 48.66

4507.22 9.79 199.29 16.53 63.30 10 49 0 3907.2 6.12 182.53

2167.64 -25.49 95.91 19.14 106.23 21 13 41 1567.6 -22.98 27.98

4259.39 10.75 170.96 16.02 61.94 12 1 42 3659.4 6.92 163.87

1921.86 -28.25 16.22 16.72 110.10 22 28 8 1321.9 -25.25 8.33

4077.93 13.30 155.29 14.52 58.22 12 56 37 3477.9 9.01 148.83

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACV

TC$ 1.9091BAU .4590 SGT 3508.7 SrJI 1602.0 6G3 2139.2 ST 1562.5 SR 794.0 89 2786.7

RC3 1.2676 FAU .35214 RRT .9462 RRF -.9776 RTF -.9625 CRT .9733 CRS .9580 CST .9979

FC-19.7876 BSP 13814 _ 3940.0 R23 -.1569 R13 -.9719 LSA 3284.1MSA 226.2 SSA 32.0

0C3 2.2090 FSP 7104 SG1 9911.0 $62 477.3 THA 23.20 EL1 1745.0 ELI 163.2 ALF 26.57
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CC)ilC

RL 149.11 LAL .00

RP 231.01 LAP -.08

RC 224.286 GL 1.39

PLANETOCENTR IC CONIC

C3 15.2_1 VHL 3.903

LNCH AZMTH LNCH T|NE

90.00 19 7 33

90.00 9 38 36

100.00 20 33 43

100.00 10 55 7

110.00 21 52 58

110.00 11 52 23

FLIGHT TIME 280.00 ARRIVAL DATE JUL 25 1965

DISTANCE 655._77 EARTH TO MARS

LOt. 22.67 VL 32.777 GAL -5.73 A ZL 89.83 HCA 209,14 SNA 186.03 ECC .22891 INC .1664 vl 29.883

LOP 231.81VP 21.052 gap .73 AZP 90.15 TAL 328.40 TAp 177.54 RCA 144.99 APO 231.07

gp 9.77 ZAL 135.50 ZAP 132.04 ET$ 169.72 ZAE 166.31ETE 125.93 ZAC 98.24 ETC 255.91

DLA 9.79 RAL 160.37 RAO 6367.6 VEL 11.688 pTH 2.06 VHp 3.685 DpA 8.23 RAp 188.87

L-I TIME INJ LAT INJ LO#Ag INJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAX

2459.94 -24.67 57.64 20.15 104.36 19 48 35 1859.9 -22.45

4486.70 9.16 188.12 16.45 63.09 10 53 23 3886.7 5.47

2182.03 -25.72 36.89 19.83 105.78 21 10 8 1582.0 -23.31

4259.84 10.13 169.45 15.94 61.72 12 5 47 3639.8 6.27

1934.14 -28.53 17.06 18.83 109.68 22 25 13 1334.1 -25.58

4060.50 12.68 154.33 14.43 57.99 13 0 4 3460.5 8.36

V2 23.807

CLP 132.81

ECC 1.2507

INJ Z LONG

49.67

181.37

28.92

162.79

9.12

147.90

DIFFERENTIAL CORRECTIONS

TOE .8237 TRA-1.9743 TC5 1.7211 BAU .4380

RDE .5017 RRA -.6881 RC3 1.2906 FAU .36503

FDE-4.6145 FRA12.6739 FC-20.7483 8SP 13401

8DE .9661 BRA 2.0907 BC5 2.1313 FSP 7425

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 230.62 LAp -.11

RC 226.222 GL 1.91

PLANETOCENTR1C CONIC

C3 15.07Q VHL 3.882

LNCH AZMLTH LNCH TIME

90.00 19 3 41

90.00 9 43 8

100.00 20 30 9

100.00 10 59 21

110.00 21 50 1

110.00 11 55 59

DIFFERENTIAL C.CRRECTIONS

TDE .7861 TRA-1.8766 TC3 1.6242 BAU .4211

ROE .5027 RRA -.6870 RC3 1.3151 FAU .37647

FOE-4.6960 FRA13.1060 FC-21.7423 BSP 12916

8DE .9531 BRA 1.9984 BC] 2.0899 FSP 77_6

MID-COURSE EXECUTION ACCURACy OR8|T DETERMINATIOt4 ACCURACY

9GT 3453.3 SGR 1614.9 SG3 2227.5 ST 1499.9 SR 798.7 SS 2815.9

RRT .9454 RRF -.9765 RTF -.9604 CRT .9728 CRS .9550 CST .9974

SGB $812.3 R23 -.1564 RI3 -.9711 LSA 3280.2 MSA 237.1SSA 51.6

SG1 3780.7 862 489.3 THA 24.24 EL1 1691.3 EL2 164.1 ALF 27.67

FLIGHT TIME 282.00 ARRIVAL DATE JUL 25 1965

DISTANCE 659.297 EARTH TO MARS

LOL 22.67 VL 32.766 GAL -5.70 AZL 89.77 I'ICA 210.16 SMA 187.83 ECC .22791 INC .2265 Vl 29.883

LOP 232.82 VP 21.060 GAP .40 AZP 90.20 TAt. 328.48 TAp 178.64 RCA 145.02 Apo 230.64 V2 25.847

GP 9.67 ZAL 135.56 ZAP IS0.67 ETS 170.25 zAE 165.41 ETE 131.12 ZAC 98.05 ETC 255.94 CLP 131.58

DLA 10.31RAL 160.44 RAD 6367.6 VEL 11.681PTH 2.05 VHp 3.615 OpA 8.30 RAp 188.46 ECC 1.2480

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2474.68 -24.91 38.65 20.24 103.92 19 44 56 1874.7 -22.75 50.65

4467.20 8.55 167.00 16.39 62.90 10 57 35 3867.2 4.85 180.27

2195.82 -25.98 37.84 19.93 105.34 21 6 44 1595.8 -23.62 29.83

4221.29 9.53 168.40 15.87 61.53 12 9 43 3621.3 5.65 161.76

1945.90 -28.SQ 17.87 18.94 109.26 22 22 27 1345.9 -25.90 9.89

4043.98 12.06 153.43 14.33 57,78 13 3 23 3444.0 7.74 147.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3295.7 $GR 1929.5 863 2317.6 ST 1435.6 SR 804.4 ss 2847.2

RRT .9403 RRF -.9755 RTF -.9578 CRT .9726 CRS .9522 CST .9967

968 3676.3 R23 -.1569 R13 -.9702 LSA 3279.0 MSA 247.9 SSA 51.5

SGI 3642.1 SG2 501.8 THA 25.45 EL1 1637.4 EL2 163.9 ALF 28.91

LAUNCH DATE OCT 16 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL Z7 1965

HELIOCENTRIC CONIC DISTANCE 663.127 EARTH TO MARS

RL 149.11 LAL .00 LOL 22.67 VL 52.75_ GAL -5.66 AZL 89.72 HCA 211.18 SMA 187.65 ECC .22698 INC .2855 vl 29.883

RP 230.24 LAp -.15 LOP 233.84 VP 21.109 GAP .08 AZP 90.24 TAL 328.56 TAp 179.74 RCA 145.06 Apo 250.24 v2 25.887

RC 228.139 gL 2.39 gp 9.57 ZAL 135.23 ZAp 129.25 ETS 170.76 ZAE 164.37 ETE 135.80 ZAC 97.86 ETC 255.97 CLP 129.92

PLANE TOCENTRIC CONIC

C5 14.923 VHL 3.865 DLA 10.81RAL 160.53 RAO 6567.6 VEL 11.675 pTH 2.05 VHp 5,548 DpA 8.40 RAp 188.02 ECC 1.2456

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 18 59 58 2486.82 -25.14 59,63 20.34 103.48 19 41 27 1888.8 -23.04 51.59

90.00 9 47 30 4448.68 7.96 185.94 16.35 62.74 11 1 58 3848.7 4.26 179.24

100.00 20 26 45 2209.05 -26.21 38.75 20.04 104.91 21 5 32 1609.0 -25.91 50.71

100.00 11 3 26 4203.68 8.95 167.41 15.83 61.36 12 13 30 3605.7 5.06 160.78

110.00 21 47 12 1957.16 -29.05 18.65 19.07 108.86 22 19 49 1357.2 -26.20 10.65

110.00 11 59 26 4028.33 11.51 152.37 14.30 57.59 13 6 34 3428.3 7.15 146.19

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7460 TRA-1.7751TC3 1.5123 8AU .4030 SGT 3126.3 SGR 1645.0 SG3 2408.9 ST 1368.2 SR 810.5 SS 2878.1

RDE .5041RRA -.6870 RC3 1.3394 FAU .39193 RRT .9366 RRF -.9746 RTF -.9545 CRT .9727 CRS .9493 CST .9959

FOE-4.7764 FRA13.5493 FC-22.7368 BSP 12415 SGB 3532.7 RZS -.1562 R13 -.9690 LSA 3277.8 MSA 258.9 SSA 51.0

BDE .9003 BRA 1.9035 BC3 2.0201FSP 8061 SG1 3494.g $62 315.5 THA 26.87 EL1 1581.9 EL2 162.7 ALF 50.50

LAUNCH DATE OCT 16 1964 FLIGHT TIME 286.00 ARRIVAL DATE JUL 29 1965

DISTANCE 666.966 EARTH TO MARS

LOt. 22.67 VL 32.745 GAL -5.63 AZI.. 69.66 HCA 212.20 SMA 187.48 ECC .22610 INC .3372 vl 29.885

LOP 254.87 VP 21.139 GAP -.24 kIP 90.29 TAL 328.63 TAp 180.83 RCA 145.09 APO 229.87 V2 23.927

GP 9.48 ZAL 135.11 ZAP 127.79 ETS 171.25 ZAE 163.19 ETE 139.97 ZAC 97.67 ETC 256.00 CLP 128.41

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 229.86 LAP -.18

RC 230.076 GL 2.86

PLANETOCENTRIC CONIC

C3 14.790 VHL 3.846 DLA 11.28 RAL 160.61RAD 6567.6 VEL 11.669 PTH 2.05 9HP 3.484 DpA 8.52 RAp 187.54 ECC 1.2454

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 56 26 2502.40 -25.35 60.57 20.45 103.05 19 38 8

90.00 9 51 42 4431.08 7.43 184.94 16.33 62.60 11 5 33

100.00 20 23 27 2221.74 -26.43 39.63 20.16 104.50 21 0 29

100.00 11 7 22 4186.97 8.41 166.47 15.80 61.21 12 17 9

110.00 21 44 33 1967.96 -29.29 19.40 19.20 108.47 22 17 21

110.00 12 2 45 4013.52 10.97 151.77 14.26 57.42 13 9 39

DIFFERENTIAL CORRECTIONS MID-COUIHE EXECUTION ACCURACY

TDE .7056 TRA-1.6691TC3 1.3880 BAU .3848 SET 2945.3 _ 1661.3 SG3 2501.1

RDE .5060 RRA -.6876 RC3 1.3639 FAU .40560 RRT .9322 RRF -.9737 RTF -.9503

FDE-4.8592 FRA13.9961 FC-23.7424 8SP 11879 968 3381.3 R23 -.1600 R15 -.9676

BDE .8682 8RA 1.8052 8C3 1.9459 FSP 6386 861 3339.7 SG2 530.3 THA 28.52

PO CST TIM INJ 2 LAT INJ 2 LONG

1902.4 -23.30 52.49

3831.1 3.70 178.25

1621.7 -24.18 31.55

3587.0 4.50 159.86

1368.0 -26.48 11.54

3413.5 6.59 145.40

ORBIT DETERMINATION ACCURACY

ST 1298.0 SR 817.0 Ss 2909.2

CRT .9730 CRS .9466 CST .9949

LSA 3277.5 MSA 269.9 SSA 30.6

EL1 1525.3 EL2 160.3 ALF 31.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, t964)

LAUNCH DATE OCT 16 1964 FLIGHT TIRE 288.00 ARRIVAL DATE JUL 51 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 229.47 LAP -.21

RC 231,973 GL 3.30

PLANETOCENTRIC CONIC

C3 14.669 VHL 3,830

LNCH AZMTH LNCH TIME

90.00 18 53 5

90.00 9 55 46

100.00 20 20 22

I00.00 11 11 9

110.00 21 42 3

110.00 12 5 57

DIFFERENTIAL CORRECTIONS

TOE .6646 TRA-_,5587 TC3 1.2488 BAU ,3662

ROE .5082 RRA -,6889 RC3 1,3883 FAU ,41936

F06-4,9429 FRA14.4475 FC-24.7499 BSP 11309

BDE .8366 BRA 1.7041 8C3 1,8673 FSP 8713

DISTANCE 670,815 EARTH TO MARS

LOL 22.67 VL 32,736 GAL -5.61 AZL 89.61 HCA 213.23 SMA 187.31 ECC .22528 INC .3882 Vl 29.883

LOAP 255.89 VP 21.170 GAP -.56 AZP 90.32 TAL 326,69 TAp 181,92 RCA 145.11 APO 229.51 V2 25.968

GP 9.40 ZAL 135.00 ZAp 126.28 ETS 171,73 ZAE 161.91 ETE 143.67 ZAC 97.47 ETC 256.03 CLP 126.86

DLA 11.72 RAL 160.70 RAD 6567.6 VEL 11.664 PTH 2.05 VHP 3.423 DpA 8.66 RAp 187.03 ECC 1.2414

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2515.45 -25.55 61,47 20.$7 102,84 19 35 0 1915,5 -23.55 55.37

4414.39 6.90 164,00 16,33 62,47 11 9 20 3814,4 3.16 177,31

2233,94 -26.64 40.48 20,28 104,10 20 57 36 1633.9 -24.43 32,37

4171,13 7.89 168,58 15,80 61,07 |2 20 40 3571,1 3.97 158,g8

1978.32 -29.51 20,13 19,54 108.10 22 15 2 1378,3 -26,75 12.03

3999.51 10.45 151.01 14.25 57.27 13 12 37 3399.5 6.06 144.66

MIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT 2752,Z Sr_ 1878,3 $GS 2593.9 ST 1224,6 SR 823,8 SS 2940.4

RRT .9265 RRF .-,9728 RTF -,8446 CRT ,9737 CRS ,9458 CST .9957

$GIB 3223.5 RZ3 -.1828 R13 -.9660 LSA 3277.9 MSA 280,7 SSA 30.3

SG1 5176,8 SG2 547,1 THA 30,47 ELI 1467.6 EL2 156.6 ALF 33.66

LAL)NCH DATE OCT 16 1964 FLIGHT TII/_ 290,00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 229.09 LAP -,25

RC 263.848 GL 3.73

PLANETOCENTRIC CONIC

C3 14,561 VHL 3,816

,N(M AZmTw L_H T!teE

90.00 18 49 55

90.00 9 59 41

100.00 20 17 28

100.00 11 14 49

110.00 21 39 43

110.00 12 9 3

DIFFERENTIAL CCRRECTIONS

TDE .6233 TRA-1.44SO

RDE ,5109 RRA -.6904

FOE-5.0302 FRA14.8960

BOE .8059 BRA 1,5998

DISTANCE 614.874 EARTH TO MARS

LOL 22.67 VL 32.727 GAL -5.58 AZ1. 89.58 HCA 214.26 SNA 187.16 ECC .22452 INC .4361 vl 29.883

LOP 236.93 VP 21.202 GAP -.87 AZP 90.36 TAL 528.74 TAp 183.00 RCA 145.14 APO 229.18 V2 24.009

GP 9.52 ZAL 134.90 ZAp 124.75 ETS 172.19 ZAE 160.51 ETE 146.96 ZAC 97.27 ETC 256.07 CLP 125.26

DLA 12.14 RAL 160.79 RAD 6567.6 VEL 11.660 PTH 2.05 VHP 3.365 DpA 8.82 RAp 186.49 ECC 1.2596

L-i TIM( ihJ LAT INJ "Lt_ IN3 RT A_C |N_ AL'mTH i_J ...........i,mc m-'u _l i,m''" LmJ'"' 2 LAT INJ ._ LONG

2527.99 -23.73 62.34 20.10 102.24 19 52 3 1928.0 -23.79 54.21

4398.55 6.40 183,10 16,35 62.$8 11 12 59 3798.5 2,65 176,43

2245,65 -28.65 41,30 20.42 103.7_ 20 54 53 1645.7 -24.68 33.16

4156.13 7.59 164_74 15,02 60.95 12 24 5 3556,1 3,46 158.16

1988,27 -29,72 20,83 19,50 107,73 22 12 51 1388.3 -27.00 12.69

3988.27 9.98 150.29 14.26 57.13 15 15 29 3386.5 5.56 143.97

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.0964 BAU ,3481 $GT 2S47,1 SER 1695,6 SG3 2686.8 ST 1148,3 SR 631.0 SS 2972.0

mc3 1,4128 FAD ,43329 RRT ,9192 RRF -.9720 RTF -,9371 CRT ,9746 CRS ,9412 CST .9922

FC-23.7617 BSP 10707 SrwB 3039.9 R23 -.168_ R13 -.9640 LSA 3279.6 MSA 291.4 SSA 30.0

BC3 1.7865 FSP 9038 SGI 3007.2 $62 565.6 THA 32.77 EL1 1409.4 EL2 151.1 ALF 55.67

LAUNCH DATE OCT 16 19_4 FLIGHT TIME 292.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 228.70 LAP -.28

RC 235.703 GL 4,14

PLANETOCENTRIC CONIC

C3 14.465 VHL 5.803

LNCH AZMTH LNCH TIME

90.00 18 46 55

90.00 10 3 28

100.00 20 14 43

100.00 11 18 21

110.00 21 37 31

110.00 12 12 3

DIFFERENTIAL CORRECTIONS

TOE .5810 TRA-1.3228 TC3 .9284 BAU ,_307

ROE .5136 RRA -,6924 RC3 1.4361FAU ,44896

FDE-5.1136 FRA15.348g FC-26.7519 8SP 10094

BOE .7754 BRA 1.4930 BC3 1.7101FSP 9569

DISTANCE 678,542 EARTH

LOL 22.67 VL 32,716 GAL -5.56 AZL 89.52 HCA 215.29 SMA 167.01 ECC .22381 INC

LOP 237.96 VP 21,235 GAP -1,17 AZP 90,39 TAL 328.78 TAp 184,07 RCA 145,-16 Apo

gP 9.24 ZAL 134.82 ZAP 123.13 ETS 172.64 ZAE 159.02 ETE 149.87 ZAC 97.07 ETC

TO MARS

.4822 vl 29.883

228.87 v2 24.049

256.11CLP 123.63

OLA 12.54 RAL 160,89 RAD 6567.6 VEL 11,655 PTH 2.05 VHp 3.310 DpA 9.01 RAp 185.91ECC 1.2380

L-I TIME IHJ LAT INJ LONG INJ RT A$C INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2540.05 -25.91 63.18 20.84 101.85 19 29 15 1940.1 -24.01 _5.03

4383.55 5.93 182.25 16.3g 62.26 11 16 52 3783.5 2.17 175.59

2256.g0 -27.01 42.08 20.57 103.33 20 52 20 1656.9 -24.90 33.91

4141.93 6.92 163.95 15.85 60,85 12 27 23 3541.9 2.96 157,38

1997.63 -29.91 21.50 19,66 107.38 22 10 49 1397,8 -27,24 13,33

3973.77 9.50 149.62 14.28 57.01 13 18 17 3373.8 5.09 143.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION A_CURACY

SGT 2550.7 SGR 1712,8 863 2779.0 ST 1068.4 SR 858,2 SS 3002.2

RRT ,9093 RflF -.9711RTF -,9267 CRT ,9762 CRS ,9385 CST ,9902

SG,B 2892,4 R23 -.1700 RI3 -.9619 LSA 3281.1MSA 302.1 SSA 29.7

961 2832.3 SG2 586,8 THA 35.50 ELI 1350.3 EL2 143.8 ALF 37.95

LAUNCH DATE OCT 16 1964 FLIGHT TIME 294,00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 228.31 LAP -.31

RC 237,537 GL 4,53

PLANETOCENTRIC CONIC

C3 14.380 VHL 3,792

LNCH AZMTH LNCH TIME

90.00 18 44 7

90.00 10 7 8

100.00 20 12 9

100.00 11 21 47

110.00 21 35 28

110.00 12 14 57

DIFFERENTIAL CORRECTIONS

TOE .5386 TRA-I.19T4

ROE .5167 RRA -,6945

FOE-5.1993 FRAIS.7965

ODE ,7464 ERA 1.3843

DISTANCE 682,419 EARTH

LOt. 22,67 VL 52.710 GAL -5,54 AZL 89,47 HCA 21_.33 SNA 186.87 ECC ,22315 INC

LOP 239,00 VP 21,270 GAP -1,47 AZP 90.42 TAL 528,81 TAP 185,14 RCA 145.17 APO

GP 9.17 ZAL 134.74 ZAP 121.50 ETS 173,07 ZAE 157,45 ETE 152.45 ZAC 96.86 ETC

TO MARS

.5262 vl 29.883

228,58 V2 24.090

256.16 CLP 121.95

DLA 12.92 RAL 161.00 RAD 6587.8 VEL 11.6§2 PTH 2.05 VHP 3.258 DPA g.21 RAp 185.30 ECC 1.2367

L-I TIME INJ LAX IHJ LONG IN_ RT ASC INJ AZIdTH INJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

2551.64 -26.06 63.99 21.00 101.48 19 26 38 1951.6 -24.22 55.81

4369.36 5.48 181.45 16,43 62.17 11 19 57 3769.4 1.71 174.80

2267.71 -27.17 42.84 20.73 102.96 20 49 57 1667.7 -25.12 34.65

4128.52 6.47 163.20 15.91 60.75 12 SO 35 3528.5 2.53 t56.64

2007,00 -30,10 22,15 19.84 107,03 22 8 53 1407.0 -27,47 13.95

3961,99 9.08 148,99 14,33 56,90 IS 20 59 3362.0 4,64 142,69

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .7472 BAU .3151 SGT 2104.5 _ 17L)9.9 SGS 2870.4 87 986.2 SR 845.5 SS 3032.6

RC3 1.4568 FAU ,46061 RRT .8958RRF -,9703 RTF -,9120 CRT ,9783 CRS .9380 CST ,9877

FC-27.7314 BSP 9457 968 2714,3 R23 -,1737 R13 -,9395 LSA 3284.1MSA 312.7 SSA 29,4

BC3 1.6390 FSP 9695 SGI 2655,2 SGZ 609,8 THA 38.79 EL1 1292,2 EL2 133.9 ALF 40.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 227.92 LAP -.35

RE 239.330 GL 4.90

PLANETOCENTR |C CONIC

C3 14.306 VHL 3.782

LNCH AZMTH LNCH TIME

90.00 18 41 28

90.00 10 tO 41

100.00 20 9 44

100.00 11 26 5

110.00 21 33 34

110.00 12 17 43

FLIGHT TIME 296.00 ARRIVAL DATE AUG 8 1965

DISTANCE 686.306 EARTH TO MARS

LOL 22.67 VL 32.703 GAL -5.53 AZL 89.45 HCA 217.37 SNA 186.75 ECC .22254 INC .5684 Vl 29.883

LOAF 240.04 Vfl 21.305 GAP -1.77 AZP 90.45 TAL 328.83 TAP 186.20 RCA 145.19 Apo 228.30 V_ 24.132

GP 9.10 ZAL 134.68 ZAp 119.81ET9 173.50 ZAE 155.80 ETE 154.76 ZAC 96.65 ETC 256.21CLP 120.23

DLA 13.28 RAL 161.11RAD 6567.6 VEL 11.649 PTH 2.04 Vflp 3.209 OpA 9.43 RAP 184.66 ECC 1.2354

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2562.77 -26.21 64.70 21.16 101.11 19 24 11 1962.8 -24.42 56.57

4355.95 5.05 180.70 16.53 62.10 11 23 16 3756.0 1.28 174,.05

2278.09 -27.33 43.57 20.90 102.61 20 47 43 1678.1 -25.32 35.35

4115.86 6.05 162.50 15.98 60.67 12 33 41 3515.9 2.10 155.94

2015.80 -30.27 22.78 20.02 106.70 22 7 10 1415.8 -27.69 14.54

3950.91 8.65 148.40 14.39 56.80 13 23 36 3350.9 4.22 142.11

DIFFERENTIAL CORRECTIONS

TDE .4980 TRA-1.0647 TC3 .5587 BAU .3030

ROE .3206 RRA -.6960 RC3 1.4823 FAU .47469

F06-5.2979 FRAI6.2230 FC-28.7259 BSP 8756

DOE .7205 BRA 1.2721BC3 1.5841FSP 9985

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 227.53 LAp -.38

RC 241.142 GL 5.26

PLANETOCENTRIC CONIC

C3 14.243 VNL 3,774

LNCH AZMTH LNCH TI_E

90.00 18 39 1

90.00 10 14 G

100.00 20 7 31

100.00 11 28 18

110.00 21 31 49

110.00 12 20 29

DIFFERENTIAL CORRECTIONS

TOE .4531 TRA -.9299 TC3 .3456 BAU .2935

RDE .5238 RRA -.6983 RC3 1.5018 FAU .48759

FOE-5.3762 FRA16.6625 FC-29.6363 BSP 8147

8DE .6926 BRA 1.1629 6CS 1.5411 FSP 10311

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1869.2 SGR 1747.3 SG3 2960.8 ST 903.5 SR 853.7 SS 3065.1

RRT .8770 RRF -.9696 RTF -.8912 CRT .9813 CRS .9338 CST .9839

SG_ 2558.7 R23 -.1756 R13 -.9573 LSA 3291.6 NSA 323.4 $SA 28.9

861 2479.1SG2 633.1THA 42.80 ELI 1237.3 EL2 119.8 ALF 43.34

FLIGHT TIME 298.00 ARRIVAL DATE AUG 10 1965

DISTANCE 690.200 EARTH TO MARS

LOL 22.67 VL 32.696 GAL -5.51 AZL 89.39 HCA 218.42, s_k186.63 ECC .22198 INC .6084 vl 29.883

LOP 241.08 VP 21.341 GAP -2.06 AZP 90.48 TAL 328.84 TAP 187.26 RCA 145.20 APO 228.05 V2 24.173

GP 9.03 ZAL 134.63 ZAP 118.09 ET8 173.92 zAE 154.07 ETE 156.83 ZAC 96.43 ETC 256.26 CLP 118.48

OLA 13.62 RAL 161.23 RAD 6567.6 VEL 11.646 PTH 2.04 VHp 3.163 DpA 9.66 RAp 183.98 ECC 1.2344

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2573.45 -26.35 65.53 21.34 100.76 19 21 54 1973.4 -24.60 57.30

4343.34 4.65 179.99 16.63 62.04 11 26 30 3743.3 .87 173.35

2288.05 -27.48 44.28 21.09 102.26 20 45 39 1688.0 -25.51 36.03

4103.97 5.66 161.84 16.08 60.60 12 36 42 3504.0 1.70 155.29

2024.25 -30.43 23.38 20.22 106.37 22 5 33 1424.5 -27.89 15.11

3940.33 8.26 147.84 14.48 56.71 13 26 9 3340.5 3.83 141.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1628_2 9GR 1762.8 SG3 3047.9 ST 814.3 9R 860.6 SS 3092.5

RRT .8457 RRF -.9687 RTF -.8576 CRT .9844 CRS .9313 CST .9792

SGB 2399.6 R23 -.1763 R13 -.9553 LSA 3294.7 HSA 333.6 SSA 28.7

SGI 2305.9 962 664.3 THA 47.69 ELI 1180.2 EL2 104.4 ALF 46.61

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .DO

RP 227.14 LAP -.41

RC 242.914 GL 5.60

PLANE TOCENTRIC CONIC

C3 14.191 VHL 3.767

LNCH AZMTH LNCH TIME

90.00 18 36 44

gO.Q0 10 17 26

100.00 20 5 27

100.00 11 31 24

110.00 21 30 13

110.00 12 23 ?

FLIGHT TIME 300.00 ARRIVAL DATE AUG 1Z 1965

DISTANCE 694.104 EARTH TO MARS

LOL 22.67 VL 32.689 GAL -5.50 AZL 89.35 HCA 219.47 SMA 186.51ECC .22147 INC .6469 Vl 29.883

LOP 242.13 VP 21.378 GAP -2.35 AZP g0.50 TAL 328.84 TAp 188.31RCA 145.21APO 227.62 V2 2A.214

GP 8.96 ZAL 134.59 ZAP 116.33 ETS 174.33 ZAE 152.28 ETE 158.68 ZAC 96.20 ETC 256.32 CLP 116.68

DLA 13.93 RAL 161.36 RAD 6567.6 VEL 11.644 pTH 2.04 VHp 3.121DpA 9.91 RAP 183.28 ECC 1.2336

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2583.69 -26.48 66.25 21.54 100.42 19 19 48 1983.7 -24.77 58.00

4331.48 4.27 179.33 16.75 61.98 11 29 37 3731.5 .49 172.69

2297.60 -27.61 44.96 21.29 101.93 20 43 44 1697.6 -25.69 36.68

4092.80 5.28 161.22 16.19 60.54 12 39 37 3492.8 1.32 154.69

2032.35 -30.59 23.96 20.44 106.06 22 4 5 1432.4 -28.08 15.66

3960.81 7.90 147.32 14.58 56.63 13 28 38 3330.8 3.46 141.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4094 TRA -.7680 TC3 .1246 BAU .2896 SGT 1386.2 $GR 1777.9 963 3132.7 ST 724.6 SR 868.1 SS 3121.5

ROE .3277 RRA -.899g RC3 1.3214 FAU .50067 RRT .7960 RRF -.9679 RTF -.8034 CRT .9885 CRS .9291CST .9719

FOE-5.4660 FRA17.0769 FC-30.$460 8SP 7520 SG8 2254.4 R23 -.1709 R13 -.9543 LSA 3302.1 MSA 343.8 SSA 28.4

DOE .6879 BRA 1.0540 BCS 1.5265 FSP 10598 SG1 2144.4 SG2 695.7 THA 53.77 EL1 1127.6 EL2 84.4 ALF 50.21

LAUNCH DATE OCT 16 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONIC DISTANCE 696.016 EARTH TO MARS

RL 149.11 LAL .00 LOL 22.67 VL 32.683 GAL -5.50 AZL 89.32 HCA 220.52 SMA 186.41ECC .22101 INC .6837 vl 29.883

RP 228.75 LAp -.44 LOP 243.19 VP 21.415 GAP -2.63 AZP 90.32 TAL 328.83 TAP 189.35 RCA 145.21 APO 227.61 V2 24.256

RC 244.666 GL 5.92 GP 8.89 ZAL 134.57 ZAP 114.53 ET8 174.73 Z/ME 150.43 ETE 160.35 ZAC 95.97 ETC 256.38 CLP 114.85

PLAN(TOCENTRIC CONIC

C3 14.130 VHL 3.762 DLA 14.23 RAL 161.50 RAD 6567.6 VEL 11.642 PTH 2.04 VHP 3.082 DpA 10.17 RAp 182.54 ECC 1.2329

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 34 $8 2593.50 -26.60 66.94 21.74 100.09 19 17 31 1993.5 -24.93 58.67

90.00 10 20 38 4620.37 3.92 176.70 16.86 61.96 11 32 $9 3720.4 .15 172.07

100.00 20 3 36 2306.74 -27.74 45.61 21.50 101.61 20 42 O 1706.7 -25.86 37.31

100.00 11 34 24 4082.$7 4.96 160.64 16.32 60.48 12 42 27 3482.4 .96 154.11

110.00 21 28 46 2040.12 -30.73 24.52 20.86 105.76 22 2 46 1440.1 -28.27 16.19

110.00 12 25 41 $92i.76 7.56 146.84 14.70 56.56 13 31 3 3321.8 3.11 140.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3841 TRA -.6414 TCS -.1104 BAU .2919 SGT 1153.4 SGR 1791.6 863 3213.7 ST 631.7 SR 875.2 $S 3146.1

ROE .5315 RRA -.7011 RC3 1.3389 FAU .51317 flRT .7081 RRF -.9671 RTF -.7087 CRT .9928 CRS .9268 CST .9609

FDE-5.5491 FRA17.4768 FC-61.3969 BSP 6956 SGB 2130.8 R23 -.1555 R13 -.9551 LSA 3309.0 MSA 353.7 SSA 28.0

BDE .6443 BRA .9503 BC3 1.5428 FSP 10881 SGI 2002.3 9G2 726.7 TMA 61.35 ELI 1077.6 EL2 61.3 ALF 54.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CCAqIC

RL 149.11LAL .00

RP 226.36 LAP -.48

RC 246.398 GL G.24

PLANETOCENTRIC CO_lIC

C3 14.119 VHL 3.758

LNCH AZMTH LNCH TIME

90.00 18 32 42

90.00 10 23 45

100.00 20 I 49

100.00 11 37 19

110.00 21 27 27

110.00 12 28 10

LOL

LOP 244.24 VP 21,454 GAP -2.91. AZP g0,54 TAL 328.80 TAp 190.38 RCA 145.21 APO 227.41 V2 24.2g7

GP 8.82 ZAL 134.57 ZAP 112.89 ET9 175.12 ZkE 148.52 ETE 161.87 ZAC 95.72 ETC 256.45 CLP 112.98

DLA 14.51RAL 161.65 RAD 6567.6 VEL 11.641PTH 2.04 VHp 3.046 DPA 10.45 RAp 181.77 ECC 1.2324

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2602.89 -26.71 67.61 21.97 99.79 19 16 5 2002.9 -25.09 59.32

A310.01 3.58 178.12 17,04 61.89 11 35 35 3710.0 -.20 171.A9

2315.49 -27.86 46.23 21.73 101.3O 20 40 25 1715.5 -26.01 37.91

4072.85 4.61 160.11 16.47 60.43 12 45 12 3472.6 .63 153.57

2047.55 -30.87 25.06 20.90 105.47 22 1 35 1447.6 -28.44 16.70

3913.35 7.25 146.40 14.85 56.50 13 33 24 3313.4 2.79 140.14

FLIGHT TIME 504.00 ARRIVAL DATE AUG 16 1965

DISTANCE 701.937 EARTH TO MARS

22.67 VL 32.677 GAL -5.49 AZL 89,28 HCA 221.58 SMA 186.31 ECC .22060 INC .7191 Vl 29.883

DIFFERENTIAL CORRECTIONS

TOE .3177 TRA -.4901 TC3 -.3608 BAU .3010

ROE .5352 RRA -.7022 RC3 1.5534 FAU .52477

FDE-5.6261 FRA17.S624 FC-32.1777 8SP 6495

BD( .6224 BRA .8563 BC3 1.5947 FSP 11154

MID-COURSE EXECUTION ACCURACY

SGT 950.8 8MI 1803.4 SG3 3289.9

RRT .5440 RRF -.9662 RTF -.5337

SGB 2D38.7 R29 -.1248 R13 -.9582

SG1 1891.5 SG2 76D.7 THA 70.77

LAUNCH DATE OCT 16 1964 FLIGHT TIME 306.00

HELIOCENTRIC COLIC

RL 149.11 LAL .00

RP 225.97 LAP -.51

RC 248.110 GL 6.54

PLANETOCENTRIC CONIC

C3 14.098 VNL 3.755

LNCH AZtATH LNCH TIME

90.00 18 30 58

90.00 10 26 45

100.00 20 0 16

100.00 11 40 8

110.00 21 26 18

110.00 12 30 35

DISTANCE 705.866

LOt, 22.67 VL 32.672 GAL -5.49 AZL 89.25 HCA 222.64 SMA 186.22 ECC .22024 INC .7534

LOP 245.3D VP 21.493 GAP -3.16 AZP 90.55 TAL 328.77 TAP 191.40 RCA 145.21 Apo 227.23

GP 8.75 ZAL 134.57 ZAP 110.82 ETS 175.51 ZA( 146.57 ETE 163.25 ZAC 95.48 ETC 256.52

DLA 14.78 RAL 161.81RAD 6567.6 VEL 11.640 PTH 2.04 vl'_P 3.013 DPA 10.73 RAp 180.97

L-I TIME _ INJ LAT |NJ i,_G |NJ RT AS_ JNJ AZNiH JNJ TIME PO CST T[H IHJ 2 LAT

2611.86 -26.81 68.25 22.20 99.47 59 14 30 2011.9 -25.23

4300.39 3.27 177.59 17.21 61.66 11 36 25 3700.4 -._1

2323.85 -27.97 46.83 21.97 101.01 20 39 0 1723.9 -26.16

4063.63 4.30 139.61 IG.84 60.39 12 47 51 3463.6 .33

2054.66 -31.00 25.57 21.16 105.19 22 0 33 1454.7 -28.60

3903.59 6.95 145.98 13.01 56.45 13 35 41 3305.6 2.49

DIFFERENTIAL CORRECTIONS

TOE .2705 TRA -.3333 TC3 -.6221 BAU .3175

RDE .5389 RRA -.7026 RC3 1.5656 FAU .53570

FDE-5.8989 FRA18.ZZ55 FC-32.6972 BSP 6168

BOE .6030 BRA .7777 BC3 1.6847 FSP 11414

MID-COURSE EXECUTION ACCURACy

SGT 813.7 SGR 1813.3 SG3 3361.0

RRT .2325 RRF -.9653 RTF -.2262

$GB 1988.5 R23 -.0757 R13 -.9625

SG1 1627.6 SG2 783.1 THA 82.05

ORBIT OETERMINATIC_I ACCURACY

ST 537.1Sft 881.7 SS 3172.7

CRT .9967 CRS .9245 CST .9429

LSA 3316.5 MSA 363.4 SSA 27.7

ELI 503!.7 EL2 37.2 ALF 58.69

ARRIVAL DATE AUG 18 1965

EARTH TO MARS

Vl 29.883

V2 24.339

CLP 111.08

ECC 1.2320

INJ 2 LONG

59.94

170.95

38.49

153.08

17.19

139.74

ORBIT DETERM[NATION ACCURACY

ST 442.2 SR 887.8 SS 3195.2

CRT .9973 CRS .9222 CST .9105

LSA 3324.7 MSA 373.0 SSA 27.4

EL1 991.4 EL2 29.3 ALF 63.56

LAUNCH OAT( OCT 16 1954

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 225.58 LAp -.54

RC 249.803 GL 6.83

PLANETOCENTRIC CONIC

C3 14.0_ L 3.753

LNCH AZMTH LNCH TIME

90.00 19 29 25

90.00 10 29 39

100.00 19 58 54

100.00 11 42 51

110.00 21 25 18

110.00 12 32 56

LOL

LOP 246.38 VP 21.533 GAP -3.45 AZP 90.57 TAL 328.72 TAp 192.42 RCA 145.20 Apo 227.07 V2 24.381

GP 8.68 ZAL 134.60 ZAP 108.92 ETS 175.89 ZAE 144.56 ETE 564.51 Z AC 95.22 ETC 256.60 CLP 109.15

DLA 15.02 RAL 161,98 RAD 6567.6 VEL 11.639 pTH 2.04 VHp 2.964 DpA 11.03 RAp 180.15 ECC 1.2318

L-I TIME INJ LAX |NJ LONG INJ R7 ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2620.40 -26.90 68.85 22.46 99.18 19 13 5 2020.4 -25.36 60.53

4291.52 2.99 177.09 17.41 61.83 11 41 11 3691.5 -.80 170.415

2331.81 -28.07 47.40 22.25 100.73 20 37 46 1731.8 -26.30 39.04

4055.)4 4.02 159.15 16.64 60.35 12 50 27 3455.3 .05 152.62

2061.44 -31.12 26.07 21.43 104.92 21 59 40 1461.4 -28.76 17.66

3898.48 6.69 145.61 15.19 56.40 13 37 54 3298.5 2.22 199.$6

FLIGHT TIME 308.00 ARRIVAL DATE AUG 20 1965

DI3TANC( 709.801 EARTH TO MARS

22.67 VL 32.667 GAL -5.49 AZL 66.21HCA 223.70 SMA 186.13 ECC .21992 INC .7862 vl 29.883

DIFFERENTIAL CORRECTIONS

TOE .2185 TRA -.1747 TC3 -.9077 BAU .3414

ROE .5405 RRA -.7047 RC3 1.5688 FAU .54343

FOE-5.7181 FRA18.6188 FC-33.3987 BSlP 8080

80E .5830 BRA .7260 BC3 1.8_25 FSP 11762

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 807.3 Sf_ 1818.9 983 3424.0 ST 344.3 SR 890.9 SS 3206.7

RRT -.1496 RRF -.9642 RTF .1889 CRT .9852 CRS .9186 CST .8471

SGIB 1990.0 R23 -.0106 R13 -.9652 LSA 3323.9 MSA 382.1 SSA 27.5

SG1 1823.8 SG2 796.1THA 94.70 EL1 953.5 EL2 55.2 ALF 69.09

LAUNCH DATE OCT 16 1964 FLIGHT TIME 310.00

NELIOCEMTRIC CCNIC

RL 149.11 LAL .00

RP 825.19 LAp -.58

RC 251.4?7 _ ?.10

PLAN(TOCI[NTIIIC CONIC

C3 14.086 VHL 3.753

LNCH AZMTH LNCH TIME

90.00 18 28 2

90.00 10 32 26

100.00 19 57 41

100.OO 11 45 29

110.00 I1 24 27

110.00 12 39 12

DIFFERENTIAL GORRECT]ONS

TOE .1723 TRA -.0062

ROE .5456 RRA -.7021

FOE-5.8130 FRA18.8922

ODE .5721 BRA .7021

ARRIVAL DATE AUG 22 1965

DISTANCE 713.747 EARTH TO MARS

LOL 22.67 VL 32.662 GAL -5.49 AZL 89.18 HCA 224.77 SMA 186.06 ECC .21965 INC .8180 vl 29.883

LOP 247.43 VP 21.573 GAP -3.71 AZP 90.58 TAL 328.66 TAp 193.43 RCA 145.19 Apo 226.92 V2 24.423

GP 8.60 ZAL 134.64 ZAP 107.00 ET$ 176.26 zA( 142.52 ETE 165.67 ZAC 94.96 ETC 256.68 CLP 107.20

DLA 15.25 RAL 162.18 RAD 8567.6 V(L 11.639 PTH 2.04 VHp 2.959 DpA 51.33 RAp 179.31 ECC 1.2318

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PC) CST TIM INJ 2 LAT IHJ 2 LONG

2628.34 -26.99 69.43 22,72 98.90 19 11 50 2028.5 -25.48 61.09

4283.34 2.73 176.63 17.62 61.80 11 43 51 3683.3 -1.06 170.00

2339.41 -28.16 47.94 22.50 100.45 20 36 40 1739.4 -26.43 39.57

4047.70 3.77 158.73 17.04 60.32 12 52 57 3447.7 -.21 152.20

2067.92 -31.23 26.54 21.71 104.66 21 58 55 1467.9 -28.90 18.11

3891.96 6.44 145.26 15.39 56.36 13 40 4 3292.0 1.97 139.02

MID-COUflSlE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3-1.1816 BAU .3714 8GT 923.2 _ 1825.7 SG3 3483.5 ST 264.5 SR 897.8 Ss 3231.0

RC3 1.5794 FAU .55399 RRT -.4864 RRF -.9632 RTF .5373 CRT .9231CRS .9171 CST .7002

FC-34.D491BSP 6104 SG8 2046.8 R23 .0406 R13 -.9655 LSA 3340.8 MSA 391.3 SSA 26.9

BC3 1.9725 FSP 11911 SGI 1892.4 SG2 779.9 THA 106.78 EL1 930.8 EL2 98.1 ALF 74.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH OAT[ OCT 16 1864 FLIGHT TIME 312.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CON|C OISTANCE 717.700 EARTH TO MARS

RL 149.11LAL .00 LOL 22.67 VL 92.658 GAL -5.50 AZL 89.15 HCA 225.84 SMA 185.98 ECC .21942 INC .8486 vl 29.883

qF 224.S0 LAP -.81 LOP 248.50 VP 21.8!4 GAP -3.9? AZP 90.59 TAL 328.60 TAp 194.43 RCA 145.18 APO 226.79 V2 24.465

RC 253.132 GL 7.37 GP 8.52 ZAL 134.69 ZAP 105.04 ETS 176.63 ZAE 140.44 ETE 166.74 ZAC 94.69 ETC 256.77 ELF 105.22

PLANETOCEMTRIC CONIC

CS 14.095 VHL 3.754 DLA 15.46 RAL 162.35 RAD 6567.6 VEL 11.640 PTH 2.04 VHP 2.936 DpA 11.63 RAP 178.44 ECC 1.2320

LNCH AZMTH LNCH TiME L-I TIME INJ LAT INJ LONG lNJ RT A$C INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 18 25 50 2636.27 -27.07 69.99 23.01 99.64 19 10 48 2036.3 -25.60 61.63

90.00 10 35 10 4275.88 2.49 176.21 37.85 61.79 11 48 26 3875.9 -1.31 169.59

100.00 tg 56 39 2346.62 -28.25 48.46 22.79 100.20 20 35 43 1746.6 -26.55 40.07

100.00 11 48 2 4040.76 3.53 159.35 17.27 60.30 12 55 23 3440.8 -.48 151.82

110.00 21 23 45 2074.08 -31.33 26.99 22.01 104.42 21 58 19 1474.1 -29.04 18.54

110.00 12 37 25 3886.07 6.22 144.95 15.61 56.32 13 42 11 3286.1 1.75 138.72

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1237 TRA .1639 TC3-1.4696 BAU .4073 8GT 1149.9 SGR 1829.4 883 3535.0 ST 207.3 SR 903.2 SS 3249.8

ROE .5498 RRA -.6994 RC3 1.3849 FAU .56276 RRT -.8871RRF -.9620 RTF .7420 CRT .7003 CRS .9152 CST .3593

FDE-5.8862 FRA19.1823 FC-34.5663 BSP 6386 8G8 2160.? R23 .0740 R13 -.9856 LSA 3355.4 MSA 400.3 $SA 26.5

BOE .3636 8RA .7188 BC3 2.1613 FSP 12069 881 2024.9 SG2 754.8 THA 117.50 EL1 913.1 EL2 146.0 ALF 80.63

LAUNCH OATE OCT 16 1964 FLIGHT TIME 314.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC C(_IC OISTANCE 721.660 EARTH TO MARS

RL 149.11 LAL .00 LOt. 22.67 VL 32.654 GAL -5.51 AZL 89.12 HCA 226.91 SNA 185.92 ECC .21923 INC .8783 vl 29.883

RP 224.41 LAP -.64 LOP 249.38 VP 21.658 GAP -4.23 AZP 90.60 TAL 328.52 TAP 195.43 RCA 145.16 APO 226.68 V2 24.306

RC 254.766 GL 7.62 GP 8.43 ZAL 134.76 ZAP 103.07 ET8 176.99 ZA( 138.32 ETE 167.73 ZAC 94.41ETC 256.86 CLP 103.22

PLANETOCENTRIC CONIC

C3 14.113 VHL 3.757 OLA 15.65 RAL 182.55 RAD 8567.6 VEL 11.840 pTH 2.04 VHP 2.918 DpA 11.94 RAP 177.36 ECC 1.2323

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 25 49 2643.38 -27.13 70.51 23.3i 98.39 19 9 52 2043.6 -23.71 62.14

90.00 10 37 46 4269.13 2.27 175.84 18.10 61.77 11 48 55 3669.2 -1.32 169.21

100.00 19 55 47 2353.45 -28.33 48.95 23.09 99.95 20 35 0 1753.5 -26.67 40.54

100.00 11 50 29 4034.31 3.32 159.01 17.52 60.29 12 57 44 3434.5 -.86 15!.48

110.00 21 23 12 2079.94 -31.43 27.42 22.33 104.19 21 37 52 1479.9 -29.17 18.94

110.00 12 39 34 3880.79 8.02 t44.67 15.84 59.29 13 44 15 3280.8 1.35 138.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

T0( .0737 TRA .3419 TCS-1.788G BAU .4479 $GT 1438.0 SGR 19L_).9 883 3578.3 ST 201.5 SR 907.8 SS 3264.6

ROE .5536 RRA -.6961 RC3 1.3859 FAU .56995 RRT -.7919 RflF -.R808 RTF .8476 CRT .2173 CRS .9131CST -.1981

FOE-3.9446 FRAtg.3880 FC-34.9616 BSP 6899 989 2327,3 R23 .0887 R13 -.9672 LsA 3369.5 MSA 409.1 SSA 26.1

BDE .558§ BRA .7756 BC3 2.3740 FSP 12223 SGI 2210.9 882 728.7 THA 126.46 EL1 908.7 EL2 196.5 ALF 87.10

LAUNCH DATE OCT 16 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC

RL 149.11LkL .00

RP 224.02 LAP -.67

RC 2SG.380 GL 7.86

PLANETOCEHTR IC CONIC

C3 14.142 VHL 3.761

LNCH AZRTH LNCH TIME

gO.O0 18 24 59

90.00 10 40 17

100.00 19 55 6

100.00 11 52 52

110.00 21 22 48

110.00 12 41 39

DISTANCE 725.629 EARTH TO MARS

LOL 22.67 VL 32.651 GAL -S.52 AZL 89.09 HCA 227.99 SMA 185.86 ECC .21909 IHC .9070 vl 29.863

LOF 250.65 VP 21.696 GAP -4.46 kip 90.61 TAL 328.42 TAp 196.41 RCA 145.14 APO 226.58 V2 24.548

GP 8.34 ZAL 134.83 ZAF 101.08 ETS 177.34 ZAE 136.19 ETE 168.64 ZAC 94.13 ETC 256.95 CLP 101.20

DLA 15.83 RAL 162.76 RAD 6567.6 VEL 11.642 pTH 2.04 VHP 2.903 DpA 12.25 RAP 176.66 ECC 1.2327

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2650.49 -27.21 71.00 23.62 98.15 19 9 10 2050.5 -25.81 62.62

4263.14 2.08 175.50 18.37 61.75 11 51 20 3663.1 -1.72 168.87

2339.91 -28.41 49.42 23.41 99;71 20 34 25 1759.9 -26.77 40.99

4028.93 3.13 157.70 17.78 60.26 13 0 0 3428.9 -.85 151.18

2085.50 -31.53 27.82 22.66 103.96 21 57 33 1485.5 -29.29 19.33

3876.13 5.84 144.43 16.10 56.26 13 46 15 3276.1 1.37 138.20

DIFFEREMTIAL CORRECTIONS

TOE .0223 TRA .5218 TC3-2.0707 BAU .4929

ROE .5575 RRA -.6916 RC3 1.5840 FAU .$7606

FDE-5.9992 FRAt9.S803 FC-35.2646 BSP 7594

BDE .5579 BRA .8664 BC3 2.6071FSP 12341

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .OO

RP 223.63 LAP -.71

RC 257.974 GL 8.10

PLANETOCENTRIC CO(MIC

C3 14.180 VHL 3.766

LNCH AZMTH LNCH TIME

90.00 18 24 21

90.00 10 42 41

100.00 19 54 35

100.00 11 55 8

110.00 21 22 33

1|0.00 12 43 40

DIFFERENTIAL CORRECTIONS

TDE -.0301 TRA .7085 TC3-2.3799 BAU .$413

ROE .5609 RRA -.6863 RC3 1.5777 FAU .39047

FDE-6.0398 FRA19.7407 FC-35.4394 BSAP 8449

80E .$617 BRA .9843 BC3 2.8551 FSP 12441

MID-COURSE EXECUTION ACCURACY

SGT 1783.4 SGR 1827.7 983 3612.9

RRT -.8476 RRF -.9594 RTF .9035

S_ 2539.8 R23 .0904 R13 -.9702

SGt 2441.1 SG2 700.6 THA 133.79

FLIGHT TIME 318.00

ORBIT DETERMINATION ACCURACY

ST 254.3 SR 911.4 $S 3276.9

CRT -.2341CRS .9110 CST -.6113

LSA 3385.1MSA 417.4 SSA 25.7

ELI 913.5 Eb2 246.9 ALF 94.04

ARRIVAL DATE AUG 30 1965

OISTANC( 729.604 EARTH TO MARS

LOL 22.67 VL 32.648 GAL -3.54 AZI,. 89.08 HCA 229.07 SlMA 185.81 ECC .21900 INC .9349 vl 29.8B3

LOP 251.74 VP 21.740 GAP -4.73 AZP 90.61 TAL 326.32 TAp 197.39 RCA 145.11 APO 226.30 V2 24.590

GP 8.25 ZAL 134.95 ZAP 99.08 (78 t77.89 ZAE 134.02 ETE 189.49 ZAC 93.65 ETC 257.03 CLP 99.19

DLA 13.99 RAL 162.98 flAO GS67.6 V(L 11.643 PTH 2.04 VHp 2.8910pA 12.55 RAP 173.75 ECC 1.2334

L-I TIME INJ LAT |NJ LONG INJ RT A8C INJ AZIATH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2656.99 -27.28 71.47 23.96 97.92 19 8 38 2057.0 -25.90 63.07

4257.84 1.91 175.21 18.65 61.74 11 53 39 3657.8 -1.89 168.58

2366.00 -28.48 49.85 23.75 99.49 20 34 1 1766.0 -26.87 41.42

4024.06 2.97 157.43 18.06 60.24 13 2 13 3424.1 -1.01 130.91

2090.75 -31.91 29.21 23.00 103.74 21 57 24 1490.8 -29.40 19.70

3872.07 5.69 144.21 19.37 56.24 13 48 12 3272.1 1.21 137.99

MIO-CoUR_M[ EXECUTION ACCURACY ORBIT O(TERNINATION ACCURACY

SGT 2t12.1 Srd_ 1622.1 SG3 3638.1 ST 342.4 Sit 914.2 SS 3263.2

RRT -.|787 RRF -.9579 RTF .9349 CRT -.4798 CRS .9087 CST -.9004

2789.5 R23 .0658 R13 -.9739 LSA 3400.5 MSA 423.6 $SA 23.3

$81 2705,5 SG2 679.1THA 139.79 EL1 930.5 ELI 295.2 ALF 101.$4
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 16 1964

HELIOCENTRIC COt41C

RL 149.11 LAL .00

RP 223.24 LAp -.74

RC 259.547 GL 8.32

PLANETOCENTRIC CONIC

C3 14.229 VHL 5.772

LNCM AZMTH LNCH TIME

90.00 18 25 54

90.O0 10 45 0

100.00 19 54 15

100.O0 11 57 20

110.00 21 22 28

110.00 12 45 37

LOL 22.67 VL

LOP 252.82 VP 21.784 GAP -4.98 AZP 90.62 TAL 328.20 TAp 198.36 RCA 145.09 APO 226.43 v2 24.652

GP 8.15 ZAL 135.07 ZAp 97.07 ET$ 178.02 ZAE 131.84 ETE 170.28 ZAC 93.56 ETC 257.16 CLP 97.14

DLA 16.14 RAL 165.21RAO 6567.6 VEL 11.645 PTH 2.04 VHp 2.883 OPA 12.86 RAp 174.85 ECC 1.2542

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2665.08 -27.33 71.90 24.31 97.71 19 8 17 2065.1 -25.98 65.50

4253.38 1.76 174.95 18.96 61.73 11 55 54 3655.4 -2.04 168.52

2371.72 -28.54 50,27 24.10 99,28 20 33 47 1771.7 -26.96 41.82

4019.85 2.83 157.20 18.]6 60.23 13 4 20 3419.8 -1.16 150.68

2095.71 -31.69 28.57 23.37 103.54 21 57 25 1495.7 -29.50 20.05

3868.62 5.56 144.03 16.67 56.22 13 50 5 3268.6 1.08 137.81

FLIGHT TIME 320.00 ARRIVAL DATE SEP 1 1965

DISTANCE 733.587 EARTH TO MARS

52.645 GAL -5.56 AZL 89.04 HCA 230.16 SMA 185.76 ECC %21894 INC .9620 vl 29.853

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTIOe¢ ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0852 TRA .8927 T_3-2.6913 SAU .5925 SGT 2476.1SGR 1813.8 SG3 3654.2 ST 446.1 9R 916.4 SS 5290.5

ROE .5642 RRA -.6798 RCS 1.5683 FAU .58364 RRT -.8969 RRF -.9562 RTF .9538 CRT -.6041CRS .9064 CST -.8831

FDE-6.OTZ5 FRA19.8578 FC-35.5109 BSP 9418 SGB 3069.3 R25 .0777 R13 -.9776 LSA 5417.5 MSA 435.6 SSA 24.9

8DE .5705 BRA 1.1221BC3 3.1149 FSP 12508 SGI 2996.9 $GZ 662.9 THA 144.71 EL! 96!.2 EL2 538.9 ALF 108.81

LAUNCH DATE OCT 16 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC DISTANCE 737.576 EARTH

RL 149.11 LAL .00 L04_ 22.67 VL 32.642 GAL -5.58 AZL 89.01 PICA 231.25 SNA 185.71 ECC .21895 INC

RP 222.85 LAp -.77 LOP 253.91 Vp 21.827 GAP -5.22 AZP 90.62 TAL 328.07 TAp 19_.32 RCA I45.05 APO

RC 261.100 GL 8.53 GP 8.05 ZAL 135.20 ZAP 95.05 ETS 178.35 ZAE 129.65 ETE 171.02 ZAC 93.27 ETC

PLANETOCENTRIC CONIC

C5 14.287 VHL 3.780 DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 18 23 38 2668.77 -27.38 72.31 24.67 $7.51 19 8 7

90.00 10 47 13 4249.36 1.63 174.73 19.28 61.73 11 58 3

100.00 19 54 5 2377.07 -28.60 50.65 24.47 99.09 20 33 42

100.00 11 59 27 4016.31 2.71 157.00 18.68 60.22 13 6 23

110.00 21 22 51 2100.38 -31.76 28.92 23.74 103.35 21 57 32

110.O0 12 47 30 3865.76 5.45 143.88 16.98 56.20 13 51 56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1374 TRA 1.0831 TC3-3.0042 BAU .6462 SGT 2850,7 $GR 1902.5 SG3 3660.8

RDE .5674 RRA -.6721RC3 1.5555 FAU .58541 RRT -.9079 RRF -.9544 RTF .9658

FOE-6.0976 FRA19.932_ FC-35.4727 BSP 10478 _ 3372.7 R23 .0694 RI3 -.9809

BDE .5888 BRA 1.274'7 BC3 3.3630 FSP 12545 SGI 3309.3 SG2 651.0 THA 148.80

TO MARS

.9884 Vl 29.885

226.57 vZ 24.674

257.26 CLP 93.11

16.27 RAL 163.46 RAD 6567.6 VEL 11.648 PTH 2.04 VHP 2.679 DpA 13.16 RAp 173.92 ECC 1.2351

[NJ LONG |NJ RT A$C iNJ AZI4TH iNJ TiME PO C_T TIN INJ Z LAT ;NJ 2 LONG

2068.8 -26.06 65.90

3649.4 -2.16 168.11

1777.1 -27.05 42.20

3416.3 -1.28 150.48

1500.4 -29.60 20.37

3265.8 .97 137.66

ORBIT DETERMINATION ACCURACY

ST 557.9 SR 917.9 88 5292.9

CRT -.6734 CRS .9041CgT -.9240

LSA 3435.4 NSA 441.3 SSA 24.5

ELI 1006.0 ELI 376.3 ALF 116.20

LAUNCH DATE OCT 16 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 222.47 LAP -.80

RC 262.635 GL 8.73

PLAN_TOCENTRIC CONIC

C3 14.556 VHL 3.789

LNCH AZMTH LNCH TIME

90.00 18 23 33

90.00 10 49 20

100.00 19 54 6

100.00 12 1 29

110.00 21 22 44

110.00 12 49 20

LOL 22.67 VL 32.640 GAL

LOP 255.00 VP 21.871 GAP

GP 7.95 ZAL 135.35 zAp

DISTANCE 741.573 EARTH TO MARS

-5.60 AZL 88.99 HCA 232.34 SMA 185.68 ECC _21896 INC 1.0159 vl 29.885

-5.45 kZP 90.62 TAL 327.93 TAp 200.27 RCA 145.02 Apo 226.33 V2 24.716

93.04 ETS 17B.67 ZAE 127.45 ETE 171.71 ZAC 92.97 ETC 257.37 CLP 93.07

OLA 16.38 RAL 163.71RAD 6567.6 VEL 11.651PTH 2.05 VHP 2.878 OpA 13.45 RAp 173.00 ECC 1.2363

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH !NJ TIME PO C$T TIM !NJ 2 LAT INJ 2 LONG

2674.06 -27.43 72.69 25.05 97.32 19 8 8 2074.1 -26.13 64.27

4246.20 1.53 174.56 19.62 61,72 12 0 7 3646.2 -2.26 167.93

2382.05 -28.65 51.02 24.86 98.91 20 33 48 1782.1 -27.12 42.55

4013.44 2.61 156.85 19.02 60.2I 13 8 22 3413.4 -1.37 150.32

2104.76 -31.83 29.24 24.14 103.17 21 57 49 1504,8 -29.69 20.68

3863.49 5.36 143.76 17.51 56.19 13 53 44 3263.5 .89 137.54

DIFFERENTIAL CORRECTIONS

TDE -.1924 TRA 1.2764 TC3-3.3164 BAU .7017

ROE .5706 RRA -.6834 RC3 1.5392 FAU .56572

FDE-6.1161 FRA19.9665 FC-35.3221BSP 11603

BDE .6021BRA 1.4385 BC3 3.6562 FSP 12543

MID-COURSE EXECUTION ACCURACY

9GT 3232,3 3GR 1788.4 SG3 3657.9

RRT -.9144 RRF -.9524 RTF .9739

SGB 3694.1 R23 .0618 RI3 -.9839

SG1 3637.6 SG2 643.2 THA 152.22

ORBIT DETERMINATION ACCURACY

ST 674.2 SR 918.7 55 3292.8

CRT -.7152 CRS .9018 CST -.9465

LSA 3455.4 MSA 448.7 SSA 24.O

EL1 1064.5 EL2 406.7 ALF 123.13

LAUNCH DATE OCT 16 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 222.08 LAP -.83

RC 264.145 GL 8.92

PLANETOCENTRIC CONIC

C3 14.455 VHL 3.799

LNCH AZI4TH LNCH TIME

90.00 18 23 40

90.00 10 51 22

100.00 19 54 18

100.00 12 3 25

110.00 21 23 6

110.00 12 51 7

DIFFERENTIAL CORRECTIONs

TOE -.2484 TRA 1.4718

ROE .5736 RRA -.6536

F06-6.1259 FRA19.9559

BOE .6250 BRA 1.6104

DISTANCE 743.577

LOt. 22.67 VL 32.638 GAL -3.63 AZl. 88.96 HCA

LOP 256.10 VP 21.915 GAP -5.69 AZP 90.62 TAL

GP 7.84 ZAL 135.51 ZAP 91.03 ETS 178.98 ZAE

EARTH TO MARS

233.44 SMA 185.64 ECC .21904 INC 1.0389 Vl 29.883

327.78 TAP 201.21RCA 144.98 APO 226.31 V2 24.758

125.25 ETE 172.35 ZAC 92.68 ETC 257.49 CLP 91.04

DLA 16.48 RAL 163.98 RAD 6567.6 VEL 11.654 PTH 2.05 VHP 2.881DpA 13.73 RAp 172.09 ECC 1.2376

L-I TIME INJ LAT INJ LONG INJ_RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2678.95 -27.47 73.04 25.46 97.15 19 8 19 2079.0 -26.20 64.61

4243.73 1.45 174.42 I9.98 61.72 12 2 6 3643.7 -2.34 167.79

2386.68 -28.70 51.35 25.26 98.74 20 34 5 1786.7 -27.20 42.87

4011.24 2.54 156.73 19.38 60.21 13 I0 16 3411.2 -1.45 150.20

2108.88 -51.90 29.54 24.55 103.00 21 58 15 1508.9 -29.78 20.97

3861.82 5.30 143.67 17.66 36.18 13 55 29 3261.8 .82 157.45

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.6267 BAU .7588 SGT 3618,4 _ 1771.4 $63 3645.1 ST 793.3 SR 918.9 SS 3289.5

RC3 1.5195 FAU .38450 RRT -.9182 RRF -.9501RTF .9794 CRT -.7421CRS .8994 CST -.9600

FC-35.0562 BSP 12779 SG_ 4028,7 R23 .0553 R13 -.9863 LSA 3476.6 HSA 455.9 SSA 23.6

BC3 3.9322 FSP 12515 SG1 3977.6 SG2 636.4 THA 155.11 ELI 1155.1 EL2 430.5 ALF 129.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149,11 LAL .00

RP 221.70 LAP -,87

RC 265.639 GL 9.10

PLANETOCENTRIC CONIC

CS 14.524 Vt4b 3.811

LNCH AZMTH _I_H TIME

90.00 18 23 58

90.00 10 53 17

100.O0 19 54 40

100.00 12 5 16

110.00 21 23 37

110.00 12 52 50

DIFFERENTIAL CORRECTIONS

FLIGHT TIME 328.00 ARRIVAL DATE SEP 9 1965

LOt. 22.67 VL 32.636 GAL

LOP 257.20 vp 21,960 GAp

GP 7.72 ZAL 155.70 ZAP

DISTANCE 749.588 EARTH TO MARS

-5.66 AZL 88.94 HCA 234.54 SMA 185.61ECC .21915 INC 1.0633 Vl 29.683

-3,92 AZP 90,62 TAL 327.61 TAp 202.15 RCA 144.94 APO 226.29 V2 24.799

89.03 ETS 179.28 ZAE 123.05 ET( 172.95 ZAC 92.38 ETC 257.60 CLP 89.02

DLA 16.57 RAL 164.26 RAO 6567.6 VEL 11.658 PTH 2.05 VHp 2.887 DPA 14.00 RAp 171.18 ECC 1.2390

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2683.45 -27.51 73.37 25,87 97.00 19 8 42 2083.4 -26.25 64.93

4241.97 1.39 174.32 20.36 61.71 12 3 59 3642.0 -2.40 167.69

2390.95 -28.74 51.66 25.68 98.58 20 34 31 1790.9 -27.26 43.17

4009.70 2.48 156.84 19.75 60.20 13 12 6 3409.7 -1.50 150.12

2112.68 -31.95 29.83 24.98 102.84 21 58 49 1512.7 -29.86 21.24

3860,74 5.26 143.62 18.03 56.18 13 57 10 3260.7 .78 137.40

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3050 TRA 1.6697

RDE .5764 RRA -.6427

FOE-6.1274 FRA19.9020

BOE .6521 BRA 1.7891

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 221.32 LAp -.90

RE 267.114 GL 9.27

PLANETOCENTR[C CONIC

C3 14.624 VHL 3.824

LNCH AZMTH LNCH TIME

90.O0 18 24 27

90.00 10 55 7

100.00 19 55 13

100.00 12 7 3

110.00 21 24 17

110.00 12 54 29

TC3-3.9330 BAU .8171 SGT 4007.0 SGR 1751.8 863 3622.9 ST 914.1 SR 918.5 89 3283.2

RC3 1.4968 FAU .58190 RRT -.9200 RRF -.9477 RTF .9834 CRT -.7599 CRS .8970 CST -.9687

FC-34.6856 8SP 13984 SG8 4373.Z R23 .0499 R13 -.9882 LSA 3499.1 NSA 462.9 SSA 25.1

BC3 4.2082 FSP 12447 861 4326.7 SG2 636.0 THA 157.58 EL1 1215.6 ELI 449.0 ALF 134.82

FLIGHT TIME 330.00 ARRIVAL DATE SEP 11 1965

DISTANCE 753.605 EARTH TO MARS

LOL 22.67 VL 32.635 GAL -5.69 AZL 88.91 HCA 235.64 SMA 185.59 ECC .21931 INC 1.0871 Vl 29.883

LOP 258,31 VP 22.005 GAP -6.15 AZlP 90.81 TAL 327.43 TAP 203.07 RCA 144.89 APO 226.29 V2 24.841

GP 7.61 ZAL 185.89 ZAp 87.04 ET9 179.57 Z/dE 120.86 ETE 173.52 ZAC 92.09 ETC 257.71 CLP 87.01

DLA 16.64 RAL 164.55 RAD 6587.6 VEL 11.662 PTH 2.05 VHP 2.897 DpA 14.26

L-I TIME INJ LAT INJ I.CNG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2687.55 -27.34 73.88 26.3t 96.85 19 9 15 2087.6

4240.91 1.36 174.26 20.75 81.71 12 5 48 3640.9

2394.86 -28.78 51.95 28.12 98.43 20 35 8 1794.9

4008.83 2.45 156.59 20.15 60.20 13 13 52 3408.8

2118.22 -32.01 50.09 25.42 102.70 21 59 33 1516.2

3660.24 5.24 143.59 16.41 56.17 13 38 49 3260.2

DIFFERENTIAL CCRR(CTION$

TOE -.3629 TRA 1.8687 TC3-4.2349 BAU .8765

ROE .5793 RRA -.6307 RC3 1.4717 FAU .57809

FDE-6.1234 FRA19.8046 FC-34.2230 BSP 15209

BDE .6836 BRA 1.9723 BC3 4.4833 FSP 12351

MID-COURIME ExECUTICN ACCURACY

S_T 4398.1 _ 1780.O 963 3592.0

RRT -.9204 RRF -.9450 RTF .9883

SG8 4724.2 R23 .0456 R13 -.9899

SG1 4681,3 SG2 635.3 THA 159.70

RAp 170.29 ECC 1.2407

INJ 2 LAT INJ 2 LONG

-26.31 65.21

-2.43 167.63

-27.32 43.45

-1.53 150.07

-29.93 21.49

.T6 137.$7

ORBIT DETERMINATION ACCURACY

ST 1036.2 SR 917.6 89 3274.4

CRT -.7726 CRS .8946 CST -.9746

LSA 3523.7 NSA 469.5 SSA 22.6

EL1 1304.4 ELI 462.7 ALF 139.48

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 220.94 LAP -,95

RC 266.570 GL 9.44

PLANETOC(NTRIC CONIC

C3 _4.734 VHL 3.839

LNCH AZMTH LNCH TIME

90.00 18 25 8

90.00 10 56 52

100.00 19 55 56

100.00 12 8 44

110.00 21 25 5

110.00 12 56 5

FLIGHT TIME 332.00 ARRIVAL DATE SEP IS 1965

DISTANCE 757.628 EARTH TO MARS

LOt. 22;67 VL 32.634 GAL -5.73 AZL 88.8g HCA 236.75 SHA 185.57 ECC .21951 INC 1.1103 vl 29.683

LOP 259.41 vP 22.050 GAP -6.37 A ZP 90.61 TAL 327.24 TAp 203.99 RCA 144.84 APO 226.31 v2 24.883

GP 7.48 ZAL 136.11 ZAP 85.06 ET$ 179.85 ZAE 118.68 ETE 174.05 ZAC 91.80 ETC 257.83 CLP 85.02

DLA 16.69 RAL 164.85 RAD 6567.6 VEL 11.667 PTH 2.05 VHp 2.9110pA 14.51 RAp 169.42 ECC 1,2425

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO C$T TIN INJ 2 LAT |NJ 2 LONG

2691.27 -27.57 73.93 26.76 96.72 19 9 59 2091.3 -26.35 65.48

4240.55 1.35 174.24 21.17 61.71 12 7 32 5640.5 -2.44 167.61

2398.43 -28,82 52.20 26.57 98.30 20 35 55 1798.4 -27.37 48.70

4008.62 2.45 156.58 20,56 60,20 13 15 35 3408.6 -1.54 150.06

2119.49 -32.06 30.33 25.88 102.56 22 0 25 1519.5 -30.00 21.72

3860.32 5.24 143.60 18.82 56.17 14 0 25 3260,3 .77 137.37

DIFFERENTIAL CORRECTIONS

TOE -.4215 TRA 2.0699 TC3-4.5284 BAU .9362

ROE .5816 RRA -.6180 RC3 1.4431FAU .57260

FDE-6.1070 FRAI9.6732 FC-33.6436 8SP 16457

BDE .7185 BRA 2.1602 BC3 4.7527 FSP 12230

LAUNCH DATE OCT 16 1984

HELIOCENTRIC CC_IC

RL 149.11L_L .00

RP 220.56 LAP -.96

RC 270.009 GL 9.59

PLANETOCENTR]C CONIC

C3 14.857 VHL 3.634

LNCH AZMTH LNCH TIME

90.00 18 26 0

90.00 10 58 30

100.00 19 56 51

100.00 12 10 21

110.00 21 26 4

110.00 12 57 37

DIFFERENTIAL CORRECTIONS

TDE -.4769 TRA 2.2782 TC3-4.8038 BAU .9940

ROE .5816 RRA -.6071 RC3 1.4047 FAU .56244

FD(-6.0102 FRA19.5724 FC-32.TTSD BSP 17842

BDE .7521 BRA 2.3577 BC3 5.0048 FSP 12228

MID-COURSE ExECuTION ACCURACY ORBIT OETERMINATI_ ACCURACY

8GT 4763.9 SGR 1705.6 SG3 355t.9 ST 1158.9 SR 915.9 SS 3262.1

RRT -.9197 RRF -.9421RTF .9885 CRT -.7814 CRS .8921CST -.9788

SG8 5078.9 RZS .0422 R13 -.9912 LSA 3549.1HSA 475.9 994 22.2

SG1 5038.9 882 635.8 THA 161.54 EL1 1399.2 ELI 473.3 ALF 143.45

FLIGHT TIME 334.00 ARR%VAL DATE 9EP 15 1965

DISTANCE 761.655 EARTH TO MARS

LOL 22.67 VL 32.638 GAL -5.77 AZL 88.87 HCA 237.68 SMA 185.56 ECC .21975 INC 1.1331 vl 29.883

LOP 260.53 VP 22.095 GAP -6.39 AZP 90.60 TAt. $27.03 TAP 204.89 RCA 144.78 Apo 226.33 V2 24.924

GP 7.38 ZAL 136.34 ZAP 83.11 ET9 180.12 ZA( 116.52 ETE 174.55 ZAC 91.51 ETC 257.94 CLP 83.05

DLA 16.73 RAL 165.17 RAD 6567.6 VEL 11.672 pTH 2.05 VHp 2.927 DpA 14.74 RAP 168.57 ECC 1.2443

L-I TIM( INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2694.59 -27.60 74.17 27.23 96.60 19 10 55 2094.6 -26.40 65.71

4240.91 1.36 174.26 21.60 61.71 12 9 11 3640.9 -2.43 167.68

2401.64 -28.65 52.44 27.05 99.19 20 36 52 1801.6 -27.42 45.93

4009.09 2.48 156.61 20.99 60.20 13 17 10 3409.1 -1.52 150.09

2122.49 -$2.10 30.55 26.36 102,44 22 1 26 1522.5 -30.06 21.94

3861.01 5.27 143.63 19.24 56.18 14 1 58 3261.0 .79 137.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5169.1 _.R _675.7 SG3 $500.1 ST 1280.8 SR 910.2 SS $233.5

RRT -.9184 RRF -.9885 RTF .9901 C_T -.7861CRS .8873 CST -.9824

SGB 5484.0 R23 .0387 R13 -.9921 LSA 3562.5 HSA 482.4 SSA 22.0

SG1 5396.7 SG2 635.1THA 163.18 ELI 1495.5 ELI 481.7 ALF 146.95
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 16 1954 FLIGHT TIM( ]36.00 ARRIVAL DATE SEp 17 1965

HELIOCENTRIC COkiIC

RL 149.11 LAL .00

RP 220.18 LAP -.99

RC 271.430 GL 9.73

PLANETC_ENTRI¢ CONIC

C3 14.999 VHL 3.872

LNCH AZMTH LHCH TIME

90.00 18 27 2

go.o0 11 0 3

100.O0 19 57 54

100.00 12 11 52

110.00 21 27 10

110.O0 12 $9 6

DISTANCE 765.692 EARTH TO MARS

LOt. 22.67 VL 32.632 GAL -5.81 AZL 88.84 HCA 238.g8 SMA 185.55 ECC .22003 INC 1.1553 Vl 29.883

LOP 261.64 VP 22.141 GAP -6.81 AZP 90.60 TAL 326.61 TAp 205.79 RCA 144.72 APO 226.37 V2 24.985

GP 7.24 ZAL 136.58 ZAP 81.18 ETS 180.38 ZAE 114.38 ETE 175.02 ZAC 91.23 ETC 258.05 CLP 81.11

DLA 16.76 RAL 165.49 RAD 6567.6 VEL 11.678 PTH 2.05 VHp 2.947 DpA 14.96 RAp 167.74 ECC 1.2457

L-I TItAE INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2697.55 -27.62 74.39 27.72 96.50 19 12 0 2097.5 -26.43 85.92

4241,92 1.39 174._2 22.05 61.71 12 10 45 3641.9 -2.40 167.69

2404.54 -28.88 $2,65 27,54 98,07 20 37 59 1804.5 -27.46 44.13

4010.17 2.50 156.67 21.43 60.20 13 18 42 3410.2 -1.48 150.15

2125.24 -32.14 30.76 26.85 102.32 22 2 35 1525.2 -30.11 22.13

3862.23 5.32 143.70 !9.66 56.18 14 3 28 3262.2 .84 137.47

DIFFERENTIAL CORRECTIONS

TOE -.$392 TRA 2.4786 TC3-5.0836 BAU 1.0554

ROE .5858 RRA -.5914 RC3 1.3760 FAU .55839

FOE-8.02OS FRA19.3301 FC-32.1351 B_P 19026

BOE .7980 BRA 2.5482 BC3 5.2665 FSP 11970

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT $550.3 6f_ 1649.8 SG3 3446.3 ST 1404.0 SR 909.5 SS 3223.7

RRT -.9189 RflF -.9382 flTF .9915 CRT -.7912 CR8 .8861 C$T -.9844

Sr_ 5790.3 R23 .0371 R13 -.9931 LSA 3598.9 MSA 488.0 SSA 21.4

361 5755.0 8;Z 638.5 THA 164.58 EL1 1600.1 EL2 488,0 ALF 149.76

LAUNCH OATE OCT 16 1964 FLIGHT TIN[ 338.00 ARRIVAL DATE SEP 19 1985

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 219.81 LAp -1.02

RC 272.833 GL 9.87

PLANETOCENTRIC CONIC

C3 15.134 VHL 3.890

LNCH AZMTH LNCH TIM(

90.00 18 28 18

90.00 11 1 30

100.00 19 59 8

100.00 12 13 19

110.00 21 28 25

110.00 13 0 31

DIFFERENTIAL CORRECTIONS

TDE -.6018 TR4 2.6807 TC3-5.3508 BAU 1.1162

ROE .5688 RRA -.5758 RC3 1.3435 FAU .54835

FDE-6.0052 FRA19.0715 FC-31.3678 9SP 20226

BOE .8419 BRA 2.7419 BC3 5.5167 FSP 11728

OISTANCE 769.738 EARTH TO MARS

LOt. 22.67 VL 32.632 GAL -5.85 AZL. 88.82 HCA 240.10 SIAA 185.54 ECC .22036 INC 1.1771 vl 29.883

LOP 262.76 VP 22.187 GAP -7.02 AZP 90.59 TkL 326.58 TAp 206.68 RCA 144.65 AFt) 226.42 V2 25.006

GP 7.11ZAL 138.85 ZAP 79.28 (T$ 180.63 ZAE 112.25 ETE 175.46 ZAC 90.95 ETC 298.15 CLP 79.19

DLA 16.77 RAL 165.83 RAD 6567.6 VEL 11.684 PTH Z.OS VHP 2.971DpA 15.17RAp 166.94 ECC 1.2491

L-| TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH ]N_ TIME F_ CST T|H IHJ 2 LAT [_J 2 LONG

2700.15 -27.64 74.57 28.22 96.4t 19 13 16 2100.1 -26.47 56.10

4243.63 1.45 174.4| 22.52 61.72 12 12 14 $843.6 -2.35 167.79

2407.10 -28.90 52.84 28.04 97.98 20 39 15 1807.1 -27.50 4A.31

4011.91 2.56 156.76 21.90 60.21 13 20 11 3411.9 -1.43 150.24

2127.74 -32.18 30.94 27.37 102.22 22 3 53 1527.7 -30.15 22.31

3884.04 5.38 143.79 20.|4 56.19 14 4 55 3264.0 .91 137.57

MID-COURSE (XECUTIOM ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5926.2 SM 1621.5 SG3 3384.5 ST 1526.9 SR 907.6 SS 3208.0

RRT -.9129 RRF -.9315 RTF .9925 CRT -.7947 CflS .8844 CST -.9880

Sr_ 6144.0 RLr5 .0358 fl13 -.9938 LSA 3633.5 MSA 493.5 SSA 20.8

SG1 8110.4 _;2 641.8 THA 165.82 ELI 1706.5 ELI 492.9 ALF 152.20

LAUNCH OATE OCT 18 1964 FLI6HT TIME 340.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 219.44 LAp -1.05

RC 274.220 GL 10.00

PLANETO(ENTRIC CONIC

C3 15.291 VHL 3.910

LNCH AZMTH LHCM TIHE

go.00 18 29 40

90.OO 11 2 32

100.00 20 O 32

100.00 12 14 41

110.00 21 29 49

110:00 13 1 53

DISTANCE 773.763 EARTH TO MARS

LOt. 22.67 VL 32.832 GAL. -5.90 AZL S8.SO HCA 241.236MA 185.54 ECC .22073 INC 1.1965 vl 2g.883

LOP 283.89 VP 22.232 GAP -7.24 AZP 90.58 TAL 326.33 TAp 207.56 RCA 144.§8 APO 226.49 V2 25.047

GP 8.90 ZAL 187.12 ZAP 77.40 ETS 180.37 ZkE 110.16 ETE 175.87 ZAC 90.68 ETC 258.27 CbP 77.31

OLA 16.77 RAL 186.18 RAO 9587.6 VEL 11.691PTH 2.06 VHp 2.997 DpA 15.35 RAp 165.16 ECC 1.2515

L:| TIME IHJ LAT INJ Li_ ]NJ RT ASC INJ AZMTH ]NJ T]ME PO CST TIM |NJ 2 LAT INJ 2 LONG

2702.38 -27.88 74.73 28.78 96.33 19 14 42 2102.4 -28.49 65.26

4246.02 1.$2 174.SS 23.00 61.72 12 13 38 3646,0 -2.27 157.92

2409.34 -28.92 $3.00 28.57 97.90 20 40 42 1809.3 -27.53 44.47

4014.30 2.64 196.89 22.36 60.21 13 21 35 3414.3 -1.34 150.37

2129.99 -32.21 31.tl 27.89 102.12 22 S 19 1530.0 -30.20 22.47

3866.41 5.47 143.92 20.62 56.21 14 6 20 3266.A 1.00 137.69

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.8646 TRA 2.6848 TC3-5.803§ BAU 1.1783 SGT 8296.2 S_ IS91.3 SG3 3315.7 ST 1649.2 SR 904.6 SS 3187.3

ROE .5915 RRA -.5601RC3 1.3080 FAU .53862 RRT -.9093 ImF -.9274 RTF .9934 CRT -.7968 CRS .8622 CST -.9874

FOE-3.9893 FRA16.7967 FC-30.4958 69P 21440 S_ 6494.2 R23 .0348 R13 -.9944 LSA 3667,1MSA 498.7 SSA 20.3

BOE .8897 BRA 2.9387 BC3 5.7542 FSP 11482 SG1 6482.1 SG2 64§.1 THA 166.92 EL1 1814.1 EL2 496.9 ALF 154.33

LAUNCH DATE OCT 16 1964 FLIGHT TIME 342.00 ARRIVAL DATE SEP 23 1g65

HELIOCEHTRIC C(_NIC

RL 149.11 LAL .00

RP 219.07 LJklP -1.08

RC 275.369 rd. 10.12

PLANETOCENTRIC CONIC

C3 15.460 VHL 3.932

LNCH AZMTH LNCH T|IAE

90.00 18 31 15

90.00 11 4 8

100.00 20 2 6

100.00 12 15 56

110.00 21 31 22

110.00 13 3 12

DIFFERENTIAL CCRRECTION6

TD[ -.7289 TRA 3.0890 TC3-S.8448 BAU 1.2383

ROE .5943 RRA -.5441RC3 1.2714 FAU .52001

FOE-3.9299 FRA18.493§ FC-29.58810SP 22632

8DE .940§ BRA 3.1365 BC3 5.9015 KIP 11223

DISTANCE 777.836 EARTH TO MARS

LOL 22.67 VL 32.632 GAL -5.95 AZL 08.78 HCA 242.35 SHA 185.54 ECC .22114 INC 1.2193 vl 29.883

LOP 265.01VP 22.278 GAP -7.44 AZP 90.57 TAL 326.07 TAP 208.42 RCA 144.51 APO 226.57 V2 25.088

GP 6.85 ZAL 137.41ZAP 75.$6 ETS 101.10 zA( 108.09 ETE 176.26 ZAC 90.41ETC 258.37 CLP 75.46

OLA 16.78 RAL 166.$3 RAD 6887.6 VEL _,698 PTH 2.06 VHP S.027 DpA 13.52 RAp 165.43 ECC 1.2544

L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.26 -27.87 74.87 29.29 96.28 19 16 19 2104.3 -25.52 66.39

4249.09 1.82 |74.72 23.51 61.73 12 14 57 3649.1 -2.17 168.09

2411.26 -20.94 53.14 29.11 97.82 20 42 18 1811.3 -27255 44.61

4017.32 2.74 157.08 22.88 60.22 13 22 55 3417.3 -1.24 150.54

2132.00 -32.24 3|.26 40.44 102.04 22 6 54 1532.0 -30.24 22.61

3869.33 5.59 144.07 LPt.|2 56.22 14 7 41 3269.4 1.11 137.84

MID-COURSE EXI[CUTION ACCURACY ORBIT OETERHINATION ACCURACY

_T 8839.8 _ 1560.5 8G3 3241.4 ST 1770.9 SR 901.4 SS 3165.2

RRT -.9OS2NU r -,9230 RTF .9940 CRT -.7983 CRS .8802 CST -.9884

SG8 8840.0 R23 .0342 R13 -.9949 LSA 3703.1MSA 503.5 SSA 19.6

SG1 6809.2 SG2 646.§ THA 167.91 EL1 1923.2 EL2 499.9 ALF 156.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE OCT 16 1984

HELIOCENTRIC COliC

RL 149.11 LAL .00

RP 218.70 LAp -I;11

RC 276.940 GL 10.23

PLANETOCENTR |C CONIC

C3 15.642 VHL 3.955

LNCH AZHTH LNCH TIME

90.00 18 53 1

90.00 11 5 19

100.00 20 3 50

100.00 12 17 10

110.00 21 53 3

110.00 13 4 27

FLIGHT TIME 344.00 ARRIVAL DATE SEP 25 1965

LOL 22.67 VL 32.632 GAL

LOP 2_.15 VP 22.324 GAP

GP 6.71 ZAL 137.72 ZAP

DISTANCE 761.695 EARTH TO MARS

o6.01AZL 88.76 HCA 243.48 _MI& 185.54 ECC .22159 INC 1.2402 vl 29.883

-7.65 AZP 90.53 TAL 325.80 TAp 209.28 RCA 144.43 Apo 226.66 V2 25.128

73.75 ET9 161.31ZAE 106.05 ETE 176.63 ZAC 90.15 ETC 258.47 CLP 75.64

OLA 16.72 RAL 166.90 RAD 6567.6

L-I TIME INJ LAT INJ LONG

2705.79 -27.68 74.98

4252.78 1.74 174.93

2412.87 -28.96 53.26

4020.99 2.87 157.26

2133.77 -32.26 31.39

3872.85 5.72 144.26

VEL 11.706 PTH 2.06 VHP 3.060 DpA 15.67 RAP 164.73 ECC 1.2574

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

29.84 96.21 19 18 6 2103.8 -26.54 66.50

24.03 61.73 12 16 12 3652.8 -2.05 168.30

29.67 97.76 20 44 3 1812.9 -27.58 44.72

23.40 60.23 13 24 11 3421.0 -1.12 150.74

29.00 101.96 22 8 36 1533.6 -30.28 22.74

21.63 96.24 14 9 0 3272.9 1.24 138.03

DIFFERENTIAL CORRECTIONS

TOE -.7940 TRA 5.2940 TC3-6.0709 BAU 1.2954

RDE .5968 RRA -.5280 RC3 1.2333 FAU .51631

FOE-5.8787 FRAI8.1768 FC-28.§769 BSP 23809

GOE .9933 BRA 3.3360 BC3 6.1949 FSP 10955

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00 LOt. 22.87 VL 32.633 GAL

RP 218.34 LAP -1.14 LOP 267.28 VP 22.370 GAP

RC 278.273 GL 10.33 GP 6.58 ZAL 138.05 ZAP

PLANETOCENTRIC CONIC

C3 15.837 VML 3.980

LNCH AZNTH LNCH TIME

90.00 18 34 56

90.00 11 8 25

100.00 20 5 44

100.OO 12 18 18

110.00 21 54 52

110.00 13 5 40

DIFFERENTIAL CORRECTIONS

TOE -.8595 TRA 3.5003 TC3-6.2804 8AU 1.3535

RDE .5993 RRA -.5118 RC3 1.1940 FAU .50364

FOE-5.8190 FRA17.8400 FC-27.5328 8SP 24988

DOE 1.0478 ERA 3.5375 8C3 6.3929 FSP 10681

MID-COURSE EXECUTION ACCURACY

SGT 7015.0 SGR 1526.7 SG3 3162.1

RRT -.9006 RRF -.9182 RTF .9946

SG8 7179.6 R23 .0337 R13 -.9953

SG1 7150.0 $02 651.8 THA 168.80

ORBIT DETERMINATION ACCURACY

ST 1891.7 SR 897.7 SS 3139.9

CRT -.7991CRS .8780 CST -.9893

LSA 3739.7 MSA 507.9 SSA 19.3

EL1 2032.7 EL2 502.2 ALF 157.81

FLIGHT TIME 346.00 ARRIVAL DATE 6EP 27 1965

DISTANCE 785.958 EARTH TO MARS

-6.07 AZL 88.74 HCA 244.62 SldA 185.35 ECC .22209 INC 1.2605 vl 29.885

-7.66 AZP 90.54 TAL 325.51 TAP 210.13 RCA 144.34 APO 226.76 V2 25.168

71.98 ET6 181.52 ZAE 104.05 ETE 176.97 ZkC 89.90 ETC 258.56 CLP 71.86

OLA 16.68 RAL 167.28 RAD 6567.6 VEL 11.714 PTM 2.06 VHP 3.098 OpA 15.80 RAp 164.06 ECC 1.2606

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2706.99 -27.69 75.07 30.42 96.16 19 20 3 2107.0 -26.55 66.59

4257.25 1.89 175.17 24.56 61.74 12 17 22 3657.3 -1.91 168.55

2414.19 -26.97 53.35 30.24 97.71 20 45 58 1814.2 -27.60 44.82

4025.28 3.01 157.50 23.94 60.25 13 25 23 3425.3 -.97 150.97

2135.32 -32.28 31.51 29.56 101.90 22 10 27 1535.3 -30.31 22.85

3876.91 5.87 144.47 22.17 56.26 14 10 17 3276.9 1.40 138.24

N|O-CoURSIE EX(CUT|ON ACCURACY OR61T DETERMINATION ACCURACY

SGT 7361.7 3GR 1496.4 603 3078.2 ST 2011.2 SR 893.6 58 3112.0

RRT -.8955 RRF -.9131RTF .9950 CRT -.7992 CRS .8757 CST -.9900

sr_ 7512.3 R23 .0336 R13 -.9957 LSA 3776.9 MSA 512.3 SSA 10.9

SG1 7483.6 SG2 655.2 TMA 169.60 ELI 2142.2 EL2 504.3 ALF 159.25

LAUNCH OATE OCT 16 1964

HELIOCENTRIC CONIC

RL 449.11 LAL .00

RP 217.98 LAP -1.17

RE 279.589 GL 10.43

PLANETOCENTR IC CONIC

C3 16.043 VHL 4.006

LNCH AZMTH LNCH TIME

90.00 18 37 2

90.00 11 7 25

100.00 20 7 47

100.00 12 19 21

110.00 21 56 49

110.00 13 6 49

FLIGHT TIME 348.00 ARRIVAL DATE SEP 29 1g65

DISTANCE 790.027 EARTH TO MARS

LOL 22.67 VL 32.633 GAL -6.13 AZL 08.72 HCA 245.76 SMA 185.56 ECC .22263 INC 1.2805 Vl 29.883

LOP 268.42 vp 22.416 GAP -6.06 AZP 90.53 TAL 325.21 TAp 210.97 RCA 144.25 Apo 226.88 v2 25.208

GP 6.45 ZAL 138.38 ZAP 70.25 ETS 181.71 ZAE 102.08 ETE 177.29 ZAC 89.66 ETC 256.65 CLP 70.12

DLA 16.62 RAL 167.67 RAD 6567.6 VEL 11.723 pTH 2.07 VHp 3.135 DpA 15.92 RAp 163.44 ECC 1.2641

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A ZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.87 -27.70 75.13 31.01 96.13 19 22 10 2107.9 -26.56 66.65

4262.32 2.05 175.46 25.12 81.75 12 18 28 3662.3 -1.74 168.83

2415.22 -28.98 53.43 30.84 97.68 20 48 2 1815.2 -27.61 44.89

4030.20 3.18 157.77 24.50 60.26 13 26 32 3430.2 -.81 151.24

2136.66 -32.30 31.61 30.17 101.84 22 12 26 1536.7 -30.34 22.95

3881.53 8.05 144.71 22.72 56.29 14 11 30 3281.5 1.58 138.48

DIFFERENTIAL CORRECTIONS

TOE -.9263 TRA 5.7067 TC3-6.4760 BAU 1.4111

ROE .6018 RRA -.4953 RC3 1.1547 FAU .49057

FDE-5.7551FRA17.4858 FC-28.4691 6SP 26128

DOE 1.1048 BRA 3.7398 6C3 6.5782 FSP 10391

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .O0

RP 217.62 LAp -1.20

RC 280.887 GL 10.52

PLANETOCENTR IC CONIC

C3 16.268 VHL 4.033

LNCH AZMTH LNCH TIME

90.00 18 59 18

90.00 11 8 21

100.00 20 9 59

100.00 12 20 20

110.00 21 58 54

110.O0 13 7 55

MID-COURSE EXECUTION ACCURACY

SGT 7699.9 SGR 1464.1 SG3 2991.4

RRT -.8899 RRF -.9076 RTF .9953

SG6 7837.9 R23 .0335 R13 -.9959

SG1 7610.2 SG2 658.4 THA 170.33

ORBIT DETERHINATION ACCURACY

ST 2129.7 SR 889.3 8S 3082.5

CRT -.7990 CRS .8736 CST -.9906

LSA 3816.0 HSA 516.2 SSA 18.4

EL1 2251.9 EL2 505.8 ALF 160.53

FLIGHT TIME 350.00 ARRIVAL DATE OCT 1 1965

L04. 22.67 VL 32.634 GAL -6.20

LOP 269.36 VP 22.462 GAP -8.26

GP 6.32 ZAL 138.73 ZAP 68.56

DISTANCE 794.100 EARTH TO MARS

AZL 88.70 HCA 246.90 SMA 185.58 ECC .22321 INC 1.3003 vl 29.883

AZP 90.31 TAL 324.89 TAp 211.79 RCA 144.16 APO 227.00 V2 25.248

ET6 181.89 ZAl[ 100.15 ETE 177.59 ZAC 89.43 ETC 238.73 CLP 68.42

OLA 16.55 RAL 168.07 RAD 6567.7

L-I TIME INJ LAT INJ LONG

2708.44 -27.70 75.17

4268.04 2.23 175.78

2415.97 -28.99 53.48

4035.73 3.36 158.07

2137.78 -32.32 31.69

3086.69 6.24 144.99

DIFFERENTIAL CORRECTION8

TOE -.9945 TRA 3.9139 TC3-6.6547 BAU 1.4675

ROE .6043 RRA -.4793 RC3 1.1146 FAU .47673

F06-3.6853 FRAI7.1203 FC-25.3893 9SP 27257

ODE 1.1637 DRA 3.9432 0C3 6.7474 FSP 10098

VEL 11.733 PTH 2.07 VHP 3.177 OpA 16.01 RAp 162.86 ECC 1.2677

INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

31.62 96.11 19 24 26 2108.4 -26.57 68.69

25.70 81.76 12 19 29 3668.0 -1.56 169.15

31.45 97.63 20 50 13 1816.0 -27.62 44.94

25.07 60.28 13 27 36 3435.7 -.62 151.55

30,76 101.79 22 14 32 _537.8 -30.36 23.03

23,29 56.32 14 12 42 3286.7 1.77 138.75

MID-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 8029.5 6GR 1431.8 SG3 2901.5 ST 2247.1SR 884.9 $8 3051.3

RRT -,6838 RRF -o9017 RTF .9956 CRT -.7985 CRS .8715 CST -.9911

S_ 813|,1 R23 .0336 R13 -.996| LSA 3856.5 MSA 519.8 sSA 18.1

SG1 8128.3 862 661.6 THA 170.98 EL1 2361.2 EL2 506.9 ALF 161.67
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 16 1964 FLIGHT TIME 352.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC DISTANCE 798.178 EARTH TO MARS

RL 149.11LAL .DO LOL 22.67 VL 32.635 GAL -6.26 AZL 88.68 HCA 248.03 SMA 185.60 ECC .22384 1NC 1.3197 vl 29.863

RP 217.27 LAP -1.22 LOP 270.71 VP 22.508 GAP -8.46 AZP 90.49 TAL 324.36 TAp 212.61 RCA 144.05 APO 227.14 V2 25.287

RC 282.167 GL. 10.60 GP 6.19 ZAL 139.10 ZAF 66.91ETS 182.07 ZAE 98.25 ETE 177.68 ZAC 89.21ETC 258.81CLP 66.76

PLANETOCEMTRIC CONIC

C3 16.506 VHL 4.063 DLA 16.47 RAL 168.48 RAD 6367.7 VEL 11.743 PTH 2.07 VHP 3.222 DPA 16.09 RAp 162.32 ECC 1.2716

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 16 41 43 2708.70 -27.71 75.19 32.25 96.10 19 26 52 2108.7 -26.57 66.71

90.00 11 9 11 4274.40 2.44 176.15 26.29 61.78 12 20 25 3674.4 -1.35 169.50

100.00 20 12 21 2416.46 -28.99 53.52 32.08 97.63 20 52 57 1816.3 -27.63 44.98

100.00 12 21 15 4041.87 3.57 156.41 25.66 60.50 13 28 37 3441.9 -.41 151.88

110.00 21 41 7 2138.71 -32.53 31.76 51.41 101.76 22 16 46 1538.7 -30.37 23.09

110.00 13 8 58 3892.39 6.46 145.29 23.67 56.56 14 13 50 5292.4 1.99 139.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T06-1.0650 TRA 4.1207 TC3-6.8213 BAU 1.5239 SGT 8348.6 SGR 1400.4 SG$ 2610.2 ST 2564.0 SR 880.8 SS 3020.5

ROE .6073 RRA -.4630 RC3 1.0758 FAU .46290 RRT -.8775 RRF -.6956 RTF .9956 CRT -.7982 CRS .8698 CST -.9914

FOE-3.6206 FRA16.7374 FC-24.2767 9SP 2632t_ S_ 8485.5 RE3 .0540 R15 -.9965 LSA 5900.5 MSA 523.0 6SA 17.7

5DE !.2260 BRA 4.1466 0C3 6.9056 FSP 9785 5411 8439.1 _2 664.8 THA 171.58 EL! 2471.2 EL2 507;6 ALF 162.66

LAUNCH DATE C_T 16 1964 FLIGHT T|I( 354.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC C..CNIC

RL 149.11 LAL .00

RP 216.91 LAp -1.25

RC 263.435 GL 10.67

PLANETOCENTRIC C.¢_IZC

C3 16.759 VHL 4.094

LNCH AZMTH LNCH TIHE

90.00 18 44 18

90.00 11 9 36

100.00 20 14 51

100.00 12 22 5

110.00 21 43 26

110.00 13 9 58

DIFFERENTIAL C(_RECTION8

T0(-1.1361 TRA 4.8269 TC3-6.9696 BAU 1.5787

ROE .6101 RRA -.4470 RC3 1.0366 FAU .44852

F06-5.3474 FRA16.3489 FC-23.1694 BSP 29587

BDE 1.2896 BRA 4.3519 9C3 7.0466 FSAP 9476

DISTANCE 602.260 EARTH TO MARS

LOt. 22.67 VL 32.637 GAL -6.34 AZL 86.66 HCA 249.20 SMA 185.62 ECC .22451 INC 1.3389 Vl 29.883

LOP 271.86 VP 22.554 GAP -8.65 AZP 90.48 TAL 524.22 TAp 213.42 RCA 143.95 APO 227.29 V2 25.327

GP 6.06 ZAL 159.46 ZAP 65.$0 ETS 182.25 ZAE 96.59 ETE 178.14 2AC 89.00 ETC 258.88 CLP 65.15

OLA 16.38 RAL 166.90 RAD 6567.7 VEL 11.755 PTH 2.07 VHP 3.270 DpA 16.16 RAp 161.82 ECC 1.2756

L A TIME INJ LAT INJ L_G INJ k_ A$C IMJ A_HTH iHJ TIME r',,.a _a; TI_ IHJ Z LAT ,_,'"' -_ LONG

2706.69 -27.70 75.19 32.90 96.10 19 29 27 2108.7 -26.37 66+71

4261.39 2.66 176.52 26.90 61.80 12 21 18 3681.4 -1.13 169.89

2416.70 -28.99 53.54 52.72 97.62 20 55 8 1816.7 -27.63 45.00

4048.61 5.80 158.76 26.67 60.35 13 29 54 3448.6 -.18 152.25

2159.45 -52.54 31.62 52.06 101.72 22 19 7 1339.4 -30.59 23.14

3898.63 6.69 145.62 24.46 56.40 14 14 56 3298.6 2.23 139.$7

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

$GT 8658.4 _ 1669.2 965 2717.0 ST 2479.2 SR 876.4 SS 2987.2

flRT -.8704 RRF -.9691RTF .9960 CRT -.7975 CRS .8681CST -.9917

S_ 8796.0 R23 .0344 R13 -.9964 LSA 3944.8 MSA 326.0 SSA 17.3

SGI 6740.6 SGE 667.S THA 172.12 EL1 2580.0 EL2 508.1 ALF 163.60

LAUNCH DATE OCT 16 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 7 1965

DISTANCE 806.346

32.668 GAL -6.41 AZL 88.64 MCA

EARTH TO MARS

250.35 SMA 185.65 ECC .22523 INC 1.3578 vt 29.683

523.88 TAp 214.21 RCA 143.83 APO 227.46.v2 25.365

94.58 ETE 178.40 ZAC 88.79 ETC 258.95 CLP 63.37

HELIOCENTRIC COtA1C

RL 149.11 LAL .00 LOt, 22.67 VL

RP 216.57 LAp -1.28 LOP 275.01VP 22.600 GAP -6.85 AZP 90.46 TAL

RC 264.679 GL 10.73 GP 5.93 ZAL 139.88 ZAP 86.75 ETS 182.38 ZAE

PLANETOCENTRIC CONIC

C3 17.026 VHL 4.127 DLA 16.27 RAL 169.32"RA0 8367.7 VEL 11.765 PTH 2.08 VHP 3.320 DpA 16.20

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 18 47 2 2706.40 -27.70 73.17 33.56 96.11 19 32 11 2108.4

90.00 11 10 37 4269.01 2.91 176.9§ 27.53 61.62 12 22 6 3689.0

100.00 20 17 30 2416.69 -28.99 53.55 33.38 97.62 20 57 46 1816.7

100.00 12 22 31 4035.95 4.05 159.19 26.90 60.36 13 30 27 3453.9

110.00 21 45 56 2140.01 -32.35 51.86 32.76 101.70 22 21 36 1540.0

110.00 13 10 53 5905.40 6.95 145.97 25.11 56.45 14 16 0 3305.4

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

T06-1.2084 TRA 4.3385 TC3-7.1009 SAU 1.6324 SGT $958.5 6(_ 1336.3 SG3 2622.9

ROE .6130 RRA -.4313 RC3 .9977 FAU .45579 RRT -.6631RRt r -.8622 RTF .9962

FOE-5.4664 FRA13.9565 FC-22.0545 BSP 30425 SG8 9057.7 RE5 .0349 RI3 -.9965

BOE 1.3550 BRA 4.5390 0C3 7.1706 FSP 9163 SG1 9032.9 6G2 670.5 THA 172.61

RAP 161.37 ECC 1.2602

INJ 2 LAT INJ 2 LONG

-26.37 66.69

-.88 170.32

-27.63 45.00

.07 152.66

-30.40 23.18

2.49 139.73

ORBIT DETERMINATION ACCURACY

ST 2593.1SR 871.6 SS 2962.1

CRT -.7966 CRS .8663 CST -.9920

LSA 3989.9 MSA 528.3 SSA 17.0

EL1 2688.1 ELI 508.3 ALF 164.44

LAUNCH OATE OCT 16 1964 FLIGHT TIM( 558.00 ARRIVAL DATE OCT 9 1963

HELIOCENTRIC CONIC DISTANCE $t0,436 EARTH TO MARS

RL 149.11 LAL .DO LOL 22.67 VL 32,640 GAL -6.49 AZL 88.62 HCA 251.51 SNA 185.67 ECC .22600 INC 1.3766 Vl 29.883

RP 216.22 LAP -1.51 LOP 274.17 VP 22,645 GAP -9.04 AZP 90.44 TAL 325.49 TAp 215.00 flCA 143.71 APO 227.64 v2 25.404

RC 283.910 GL 10.79 GP 5.81ZAL 140.28 ZAP 62.20 ETS IS2.55 zAE 92.80 ETE 178.63 ZAC 88.60 ETC 259.00 CLP 62.04

PLANETOCENTRIC CONIC

C3 17.314 VHL 4.161DLA 16.15 RAL 169.76 RAD $567.7 VEL 11.777 PTH 2.06 VHp 3.574 DpA 16.23 RAP 160.96 ECC 1.2649

LNCH AZ)ATM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 49 55 2707.$5 -27.70 75.15 54.24 96.15 19 55 3 2107.8 -26.56 66.63

90.00 11 11 13 4297.25 5.17 177.41 28.17 61.85 12 22 51 5697.2 -.62 170.78

100.00 20 20 17 2416.46 -28.99 55.52 34.06 97.66 21 0 55 1816.5 -27.63 44.98

100.00 12 23 33 4066.87 4.31 156.62 27.54 60.59 15 31 17 5463.9 .34 153.09

110.00 21 48 31 2140.40 -52.55 $1.89 33.40 101.68 22 24 11 1540.4 -30.41 23._1

110.00 13 11 49 3912.70 7.22 146.36 25.75 56.50 14 17 1 3312.7 2.77 140.11

DIFFERENTIAL CORRECTIONS MIO-COUR_ (vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2833 TRA 4.7493 TCS-7.2180 BAU 1.6855 SGT 9248.9 V,R 1508.9 SG5 2528.7 ST 2706.4 SR 867.4 S6 2R17.1

RDE .6162 RRA -.4139 RCS .9599 FAU .41913 RRT -.9554 _ -.8751RTF .9965 CRT -.7960 CRS .8649 CST -.9922

FDE-5.3921FflA15.SS61 FC-20.9570 DIP 31417 _ 9540.8 R25 .0355 R15 -.9966 LSA 4057.9 MSA 550.7 SSA 16.7

BOE 1.4235 BRA 4.7664 BCS 7.2615 FSP 8645 See1 9516.5 SG2 675.1 THA 175.06 EL1 2796.2 EL2 508.2 ALF 165.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE OCT 16 1984

HELIOCENTRIC CONlC

RL 148.11 LAL .00

RP 215.88 LAP -1.33

RC 267.127 GL 10.84

PLANETOCENTfl|C COtlIC

C3 17.618 VHL 4.197

LNCH AZMTH LNCH TIME

90.00 18 52 57

90.00 11 11 45

100.00 20 23 12

100.00 12 24 11

110.00 21 51 13

110.00 13 12 40

FLIGHT TIME 360.00 ARRIVAL DATE OCT 11 1965

LOL 22.67 VL 32.842 GAL

LOP 275.33 VP 22.891 GAP

GP 5.88 ZAL 140.71 ZAP

OISTANCE 814.529 EARTH TO MARS

-6.58 AZL 88.60 HCA 252.87 SNA 163.70 ECC .22882 INC 1.3952 vl 29_883

-9.23 AZP 90.42 TAL 323.t0 TAP 215.77 RCA 143.58 APO 227.83 vZ 25.442

60.71 ET6 162.67 ZAE 91.06 ETE 178.85 ZAC 68.42 ETC 259.06 CLp 60.55

OLA 16.02 RAL 170.21 RAD 6567.7 VEL 11.790 PTH 2.08 VMP 3.430 DpA 16.24 RAP 160.60 ECC 1.2899

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.06 -27.89 75.07 34.94 96.16 19 38 4 2107.! -26.55 66.59

4308.09 3.48 177.90 28.64 61.88 12 23 31 3706.1 -.33 171.27

2416.01 -28.99 53.48 34.76 97.65 21 3 28 1616.0 -27.62 44.95

4072.38 4.60 160.09 28.21 60.43 13 32 4 3472.4 .63 153.56

2140.63 -32.36 31.90 34.09 101.67 22 26 53 1540.6 -30.41 23.23

3920.32 7.51 146.78 26.41 56.55 14 18 0 3320.5 3.06 140.52

DIFFERENTIAL CORRECTIONS

TDE-1.3589 TRA 4.9603 TC3-7.3161 6AU 1.7373

ROE .6194 RRA -.4009 RC3 .9223 FAU .40422

FDE-5.3103 FRA15.1371 FC-19.8636 6SP 32397

BD( 1.4934 BRA 4.9763 6C3 7.3760 FSP 8535

LAUNCH DATE OCT 16 1964

HELIOCENTRIC _IC

RL 149.11 LAL .00

RP 215.34 LAP -I.3G

RC 288.329 GL 10.89

PLANETOCENTR|C CONIC

C3 17.939 VML 4.233

LNCH AZNTH LNCH TIME

90.00 16 56 G

90.00 11 12 13

100.00 20 26 15

100.00 12 24 46

110.00 21 54 1

110.00 13 13 26

DIFFERENTIAL CORRECTIONS

70E-1.4363 TRA 5.1743 TC3-7.4023 8AU 1.7680

ROE .6229 RRA -.3864 RC3 .8857 FAU .38934

FDE-5.2269 FRAI4.7377 FC-18.7669 BSP 33347

BDE 1.5636 BRA 5.1887 BC3 7.4553 FSP 8223

MID-COURSE ExECUTION ACCURACY

SGT 9529.3 SGR 1280.1 SG3 2434.5

RRT -.8473 RRF -.6677 RTF .99_3

SG8 9614.9 R2_ .0361 R13 -.9967

661 9581.1 SG2 675.4 THA 173.47

ORBIT DETERMINATION ACCURACY

ST 2818.0 SR 883.0 SS 2880.4

CRT -.7952 CR$ .863§ CST -.9924

LSA 4086.4 MSA 532.6 SSA 16.4

EL1 2903.1 EL2 507,9 ALF 165.87

FLIGHT TIME 362.00 ARRIVAL DATE OCT 13 1965

DISTANCE 818.625 EARTH TO MARS

LOL 22.67 VL 32.644 GAL -6.66 AZt. 68.59 MCA 253.84 SkiA 185.74 ECC .22768 1NC 1.4136 vl 29.883

LOP 276.50 VP 22.736 GAP -9.42 AZP 90.39 TkL 322.69 TAp 216.33 RCA 143.45 APO 228.03 V2 25.480

GP 3.56 ZAL 141.14 ZAP 39.27 ET6 182.79 zAE 89.36 ETE 179.06 ZAC 88.25 ETC 259.10 CLP 89.10

DLA 15.87 RAL 170.66 RAD 6567.7 VEL 11.803 PTH 2.09 VHP 3.488 DPA 16.24 RAp 160.28 ECC 1.2932

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTM INJ TIME PQ CST TIN ZNJ 2 LAT INJ 2 LONG

2706.04 -27.69 73.00 35.65 96.20 19 41 12 2106.0 -26.34 66.52

4315.53 3.76 178.43 29.52 61.91 12 24 8 3715.5 -.03 171.80

2415.35 -26.96 53.44 35.47 97.67 21 6 30 1815.4 -27.62 44.90

4081.45 4.90 160.59 28.89 60.48 13 32 47 3481.4 .93 154.06

2140.71 -32.36 31.91 34.80 101.67 22 29 42 1340.7 -30.41 23.24

3928.85 7.63 147.22 27.09 56.62 14 18 57 3328.9 3.38 140.95

M|O-COURSE (xECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9800.6 SGR 1252.3 SG3 2340.9 ST 2926.6 SR 858.3 SS 2842.9

RRT -.8390 RRF -.8600 RTF .9964 CRT -.7944 CR9 .8623 CST -.9926

SGB 9880.3 R23 .0369 R13 -.9967 LSA 4136.4 MSA 534.2 SSA 16.1

SG1 9857.0 662 677.6 THA 173.85 EL1 3009.3 EL2 307.5 ALF 166.50

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 215.21 LAP -1.38

RC 289.516 GL 10.92

PLANETOCENTRIC CONIC

C3 18.280 VHL 4.278

LNCH AZMTH LNCH TIME

90.00 18 59 24

90.00 11 12 36

100.00 20 29 23

100.00 12 25 16

110.00 21 58 57

110.00 13 14 14

FLIGHT TIME 364.00 ARRIVAL DATE OCT 15 196_

DISTANCE 622,724 EARTH TO MARS

LOL 22.87 VL 32.646 GAL -6.78 AZL 88.57 HCA 255.01 3MA 185.78 ECC .22880 [NC 1.4317 Vl 29.883

LOP 277.67 VP 22.781 GAP -9.61AZP 90.37 TAL 322.28 TAp 217.28 RCA 143.31Apo 228.24 v2 25.517

GP 5.44 ZAL 141.§9 ZAP 57.88 ET3 182.91 ZAE 87.69 ETE 179.28 ZAC 88.09 ETC 239.14 CLP 37.70

DLA 15.72 RAL 171.I2 RAD 6567.7 VEL 11.816 PTH 2.09 VHp 3.549 OPA 16.22 RAp 160.00 ECC 1.3008

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.81 -27.88 74.91 36.39 96.24 19 44 29 2104.8 -26.52 66.43

4325.55 4.08 178.99 30.22 61.95 12 24 42 3725.6 .30 172.36

2414.51 -28.97 53.38 36.21 97.70 21 9 40 1814.5 -27.80 44.84

4091.06 5.23 161.13 29.59 60.53 13 _3 27 3491.1 1.26 154.56

2140.66 -32.38 31.91 33.53 101.67 22 32 37 1540.7 -30.41 23.23

3937.70 6.18 147.69 27.79 56.69 14 19 52 3337.7 3.72 141.42

DIFFERENTIAL CORRECTIONS

T08-1.5160 TRA 5.3890 TC3-7.4732 6AU 1.8382

ROE .6265 RRA -.3723 RC3 .8504 FAU .37464

FOE-3.1426 FRA14.36G8 FC-17.7422 8SP 34239

BDE 1.6404 8RA 5.4018 6C3 7.5214 FSP 7913

LAIR4CH DATE OCT 18 1964

HELIOCENTRIC C_NIC

RL 149.11 LAL .00

RP 214.86 LAp -1.41

RC 290.691 GL 10.95

PLANETO4[(I_'TRIC CONIC

C3 16.642 VHL 4.318 DLA

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

90.00 19 2 50 2703.38 -27.67

90.00 11 12 56 4336.15 4.42

100.00 20 32 43 2413.50 -26.96

100.00 12 25 43 4101.27 5.57

110.00 21 59 38 2140.49 -32.36

110.00 13 14 57 3947.04 6.51

DIFFERENTIAL CORRECTIONS

TOE-1.5969 TRA 5.6066 TC3-7.5273 8AU 1.8669

ROE .6303 RRA -.3587 RC3 .6156 FAU .35991

FDE-§.0563 FRA13.9598 FC-16.7148 BSP 35158

BOE 1.7168 8RA 5.6181 BC3 7.5713 FSP 7610

MID-COURSE EXECUT|ON ACCURACY ORBIT OETERMINATION ACCURACY

96T10062.2 6GR 1225,6 363 2248.3 ST 3038.0 SR 854.1 SS 2804.5

RRT -.8303 RRF -.8521 RTF .9964 CRT -.7936 CRS .8613 CST -.9927

S6810136.6 R23 .0375 R13 -.9967 LSA 4187.8 MSA 535.3 3SA 15.9

86110113.6 SG2 679.5 THA 174.20 EL1 3114.9 EL2 506.7 ALF 167.07

FL|GHT TIME 366.00 ARRIVAL DATE OCT 17 1965

DI STANCE 826.826 EARTH TO MARS

LOL 22.67 VL 32.648 GAL -6.65 AZL 88.55 I.ICA 256.18 SMA 165.81 ECC .22957 INC 1.4499 vt 29.883

LOP 276.84 VP 22.625 GAP -9.78 AZP 90.35 TAL 321.84 TAp 218.02 RCA 143.16 AlSO 228.47 V2 25.554

GP 3.32 ZAL 142,05 ZAp 56.50 ETS 183.03 ZAE 86.07 ETE 179.44 ZAC 87.94 ETC 259.17 CLP 56.33

15.55 RAL 171.59 RAID 6567_8 VEL 11.633 pTH 2.10 VHP 3.613 DPA 16.19 Rkp 159.77 ECC 1.3068

INJ lONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.81 37.13 96.29 19 47 53 2103.4 -26.51 66.33

179.59 30.94 62.00 12 25 12 3736.2 .64 172.95

53.30 36.95 97.74 21 12 56 1813.5 -27.59 44.77

16t.69 30.31 60.58 13 34 5 3501.3 1.61 155.14

31.89 36.28 101.68 22 35 39 1540.5 -30.41 23.22

148.19 28.51 56.77 14 20 44 3347.0 4.07 141.91

M[O-COUflSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$G710314.3 SGR 1200.0 6G3 2156.7 ST 3145.9 SR 849.7 SS 2765.3

RRT -.8214 RRF -.6440 RTF .9964 CRT -.7931CRS .8603 CST -.9928

SG810363.8 R23 .0384 R13 -.9967 LSA 4240.0 NSA 536.4 SSA 15.7

96110361.5 SG2 681.2 THA 174.52 EL1 3219.2 EL2 505.8 ALF 167.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19S4)

LAUNCH OATE OCT 16 1964 FLIGHT TIME 368.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 214.56 LAp -1.43

RC 291.851GL 10.97

PLANETOCENTRIC CONIC

CS 19.024 VHL 4.362

LNCH AZMTH LNCH TIME

90.00 19 6 23

90.00 11 13 11

1OO.00 20 38 8

100.00 12 26 7

110.00 22 S 6

110.00 13 15 38

DISTANCE 830.929 EARTH TO MARS

LOL 22.67 VL 32.651GAL -6.95 AZL 88.53 HCA 257.35 SMA 185.86 ECC .23059 INC 1.4678 Vl 29.885

LOP 280.02 Vp 22.870 GAP -9.98 AZP 90.32 TAL 521.39 TAp 218.75 RCA 143.00 ApO 2Z8.71 vZ 25.590

GP 5.21 ZAL 142.52 ZAP 55.17 ETS 183.13 ZAE 84.48 ETE 179.61 ZAC 87.80 ETC 259.19 CLp 55.01

DLA 15.38 RAL 172.07 RAD 6567.8 VEL 11.849 PTH 2.10 VHp 3.679 OPA 16.14 RAp 159.58 ECC 1.3131

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2701.77 -27.65 74.69 37.90 96.35 19 51 24 2101.8 -26.49 66.22

4347.32 4.78 180.21 31.68 62.06 12 25 39 3747.3 l.O0 173.57

2412.33 -28.95 53.22 37.72 97.78 21 16 20 1812.3 -27.57 44.69

4111.99 5.92 162.29 31.05 60.65 13 34 39 3512.0 1.97 155.73

2140.20 -32.35 31.87 37.04 101.69 22 58 46 1540.2 -50.40 23.20

3956.89 8.87 148.72 29.25 56.85 14 21 35 5356.9 4.45 142.42

MID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10558.8 SQR 1175.4 SG3 2066.6 ST 3252.4 SR 845.3 SS 2724.6

RRT -.8124 RRF -.8357 RTF .9964 CRT -.7924 CRS .8594 CST -.9928

SGA810622.1 R23 .0392 RI3 -.9966 LSA 4292.8 MSA 537.1 SSA 15.5

SG110600.1 862 682.7 THA 174.81 ELI 3322.4 EL2 504.8 ALF 168.08

DIFFERENTIAL CORRECTIOINS

T08-1.6793 TRA 5.8273 TC3-7.5651 BAU 1.9343

ROE .6342 RRA -.3457 RC3 .7822 FAU .34526

FOE-4.9666 FRAt3.S680 FC-15.7120 BSP 36054

808 1.7951 BRA 5.8376 8C3 7.6054 FSP 7316

LAUNCH DATE OCT 16 1964 FLIGHT TIME 370.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 214.24 LAP -1.46

RC 292.998 GL 10.99

PLANETOCENTRIC CONIC

C3 19.428 VHL 4.408 DLA

L_C_ sZMTN LHCM TIME L-! T!HE

90.00 19 10 2 2700.00 -27.64

90.00 11 13 23 4359.03 3.15

100.00 20 39 39 2411.01 -28.94

100.00 12 26 28 4123.26 6.30

110.00 22 G 20 2139.81 -32.35

110.00 13 16 18 3987.22 9.26

DIFFERENTIAL CORRECTIONS

TOE-1.7849 TRA G.0498 TC3-7.5922 BAU 1.9818

RDE .6386 RRA -.3332 RC3 .7500 FAu .33100

FOE-4.8798 FRA13.1777 FC-14.7493 BSP 36892

BOE 1.6769 BRA 6.0590 BC3 7.6291 FSP 7021

DISTANCE 835.034 EARTH TO MARS

LOt. 22.67 VL 32.653 GAL -7.05 AZL 88.51 HCA 238.53 SMA 185.90 ECC .23166 INC 1.4856 vl 29.883

LOP 281.20 VP 22.914 GAP -10.17 AZP 90.30 TAL 320.93 TAP 219.46 RCA 142.84 APO 228.97 V2 25.626

GP 5.10 ZAL 143.00 ZAP 53.89 ETS 183.23 ZA( 82.94 ETE 179.78 ZAC 87.68 ETC 259.21 CLP 53.72

15.19 RAL 172.33 RAD 6567.8 VEL 11.866 PTH 2.11 VHP 3.747 DpA 16.08 RAp 159.44 ECC 1.3197

iMI I ST iU t t_C i_ t gT &q( i_l AT_H TN3 TiMF _ C_T TIN ;NJ 2 LAT i_J 2 LONG

74.36 38.68 96.41 19 55 2 2100.0 -26.46 66.09

180.87 32.44 82.12 12 26 2 3759.0 1.38 174.22

53.12 39.S0 97.83 21 19 50 1811.0 -27.55 44.59

162.91 3t.81 60.72 13 35 11 3523.3 2.35 156.35

31.$4 37.82 101.71 22 42 0 1539.8 -30.40 23.17

149.27 30.00 56.95 14 22 24 3367.2 4.84 142.96

NID-COURSl[ EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

_710791.8 _eR 1152.2 SG3 1978.4 ST 3358.5 SR 841.1 SS 2684.3

RRT -.8032 RRF -.8273 RTF .9964 CRT -.7920 CRS .8589 CST -.9929

SGBIOS53.O RE3 .0401 R13 -.9966 LSA 4347.8 MSA 537.3 SSA 15.3

SG110831.4 SGZ 683.9 THA !75.08 ELI 3425.4 EL2 503.5 ALF 168.53

LAUNCH DATE OCT 16 1964 FLIGHT T|ME 372.00 ARRIVAL DATE OCT 23 1865

HELIOCENTRIC CONIC OISTANCE 839.140 EARTH TO NARS

RL 149.11LAL .00 LOL 22.67 VL 32.656 GAL -7.16 AZL 88.50 HCA 259.72 SMA 185.95 ECC .25279 INC 1.5034 vl 29.883

RP 213.83 LAF -1.48 LOP 282.38 VP 22.937 GAP -10.35 AZP 90.27 TAL 320.45 TAp 220.17 RCA 142.68 Apo 229.24 V2 25.662

RC 294.131GL 11.00 GP 4.99 ZAL 143.49 ZAp 52.64 ETS 185.52 ZAE 81.42 ETE 179.93 ZAC 87.56 ETC 259.22 CLF 52.46

PLANE7OCENTRIC CONIC

C3 19.856 VHL 4.456 0LA 14.99 RAL 173.05 RAO 6567.8 V[L 11.884 PTH 2.11VHp 3.818 DpA 16.00 RAp 159.33 ECC 1.3E68

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ A ZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

90.00 19 13 49 2698.08 -27.63 74.42 39.48 96.48 19 58 47 2098.1 -26.44 65.98

90.00 11 13 32 4371.29 5.54 181.56 33.21 62.19 12 28 23 3771.5 1.77 174.91

100.00 20 43 17 2409.56 -28.93 33.02 39.30 97.89 21 23 27 1809.6 -27.53 44.49

100.00 12 26 45 4135.04 6.69 163.57 32.59 80.80 13 35 40 3535.0 2.75 157.00

110.00 22 9 39 2139.33 -32.34 31.81 38.61 101.73 22 45 18 1539.3 -30.39 23.14

110.00 13 16 52 3978.04 9.66 149.85 30.78 57.05 14 23 10 3378.0 5.25 143.53

OIFFERENTIAL CORRECTIONS I_O-COUR$E EXECUTXON ACCURACY ORBIT DETERMINATION ACCURACY

T0(-1.8514 TRA.G.2765 TC3-7.6032 BAU 2.0273 $GT11017.3 $GR 1130.0 SG3 1891.9 ST 3462.7 SR 836.8 SS 2642.2

ROE .6429 RRA -.3214 RC3 .7188 FAU .31681 RRT -.7939 RRF -.8189 RTF .9963 CRT -.7915 CR$ .8583 CST -.9929

FDE-4.7886 FRA12.7943 FC-13.8127 BSP 37741 S_11075.1 RE3 .0409 R13 -.9965 LSA 4402.6 MSA 537.4 SSA 15.1

BOE 1.9599 8RA 6.2847 BC3 7.6371 FSP 6739 S6111053.9 _92 604.9 THA 175.33 EL1 3526.8 EL2 502.1 ALF 168.94

LAUNCH DATE OCT 16 1964 FLIGHT Title 374.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 213.62 LAp -1.50

RC 295.231 GL 11.00

PLAN(TOCEMTR|C CONIC

C3 20.309 VHL 4.807

LNCH AZMTH LNCH TIM(

90.00 19 17 42

90.00 11 13 37

100.00 20 47 1

100.00 12 26 59

110.00 22 13 4

110.00 13 17 26

DIFFERENTIAL CCRRECTIONS

TOE-1.9404 TRA 6.5059 TC3-7.6014 BAU 2.0723

ROE .6476 RRA -.3101 RC3 .SBSS FAU .30295

FOE-4.8984 FRA12.4149 FC-12.9141 BSP 38555

BDE 2.0457 BRA 6.5133 BC3 7.6326 FSP 6462

DISTANCE 043.247 EARTH TO MARS

LOL 22.67 VL 32.659 GAL -7.28 AZL 08.48 HCA 260.90 SNA 186.00 ECC .23398 INC 1.5211 Vl Z9.883

LOP 283.57 VP 23.000 GAP -10.54 AZP 90.24 TAL 319.96 TAp 220.86 RCA 142.48 Apo 229.52 V2 25.697

GP 4.89 ZAL 144.00 ZAP 51.43 ETS 183.41 ZAE 79.95 ETE 180.08 ZAC 87.45 ETC 259.22 CLP 51.27

OLA 14.78 RAL 173.54 RAO 6567.8 VI[L 11.903 PTH 2.11VHp 3.892 DpA 15.91 RAP 159_27 ECC 1.3542

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2696.02 -27.61 74.27 40.30 96.55 20 2 38 2096.0 -26.41 65.81

4384.06 5.93 162.28 34.01 62.26 12 26 41 3784.1 2.19 175.62

2408.00 -28.91 52.90 40.11 97.95 21 27 9 1808.0 -27.51 44.38

4147.34 7.10 184.25 33.38 60.89 13 36 7 3547.3 5.16 157.67

2158.77 -32.33 31.77 39.48 101.75 22 48 42 1538.8 -30.38 23.10

398R.33 10.08 150.46 31.57 57.16 14 23 55 3389.3 5.68 144.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11234.3 M,R 1108.9 363 1807.5 ST 3565.8 SR 832.7 SS 2599.8

flRT -.7845 _ -.8104 RTF .9962 CRT -.7912 CRS .8580 CST -.9929

S6811268.9 R23 .0419 R13 -.9964 LSA 4458.5 MSA 537.3 SSA 15.0

SG111268.1SG2 685.6 THA 175.56 EL1 3627.4 EL2 500.6 ALF 169.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 213.31 LAP -1.52

RE 296.356 GL 11.00

PLANETOCENTRIC CONIC

C3 20.787 VHL 4.559

LNCH AZMTN LNCH TIME

90.00 19 21 42

90.00 11 15 39

100.00 20 50 51

100.00 12 27 li

110.00 22 16 33

110.00 13 17 37

FLIGHT TIME 376.00 ARRIVAL DATE OCT 27 1965

DISTANCE 847.554 EARTH TO MARS

LOL 22.67 VL 32.662 GAL -7.39 AZL 88.46 HCA 262.05 SMA 186.05 EEL .23523 INC 1.5387 V1 29.883

LOP 284.76 VP 25.043 GAP -10.72 AZP 90.21 TAL 319.45 TAp 221.54 RCA 142.29 APO 229.81 V2 25.731

GP 4.75 ZAL 144.51 ZAP 50.26 ETS 185.49 ZAE 78.50 ETE 180.21 ZAC 87.35 ETC 259.22 CLP 50.10

DLA 14.56 RAL 174.05 RAD 6567.8 VEL 11.923 PTH 2.12 VHP 3.967 DPA 15.81 RAp 159._5 ECC 1.3421

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 I_kT INJ 2 LONG

2693.85 -27.59 74.12 41.14 96.63 20 6 55 2093.9 -26.39 65.66

46_7.40 6.37 183.04 54.83 62.35 1_ 26 56 3797.4 2.62 176.36

2406.SS -28.60 52.78 40.65 98.01 21 SO 57 1606.3 -27.49 44.26

4160.14 7.52 164.97 S4.ZO 60.98 13 36 31 3560.1 3.60 158.36

2138.15 -32.32 51.72 40.25 101.78 22 52 12 1538.2 -30.36 23.05

4001.09 10.51 151.09 52.39 57.28 14 24 39 3401.1 6.12 144.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.0317 TRA 6.7394 TC3-7.5881 BAU 2.1167 $GT11444.0 SGR 1089.0 663 1725.4 ST 5667.9 SR 628.5 SS 2356.7

ROE .6526 RRA -.2995 RC3 .6600 FAU .28959 RRT -.7752 RRF -.6021 RTF .9961 CRT -.7910 CRS .8578 C$T -.9929

FDE-4.G072 FRA12.0429 FC-12.0525 BSP 39546 6G611495.7 R23 .0429 RtS -.9965 LSA "4515.3 MSA 536.7 SSA 14.9

SOS 2.1340 BRA 6.7461 0C3 7.6167 FSP 6191 S6111475.3 $62 686.1 THA 175.77 ELI 5727.1 EL2 498.8 ALF 169.68

LAUNCH DATE OCT IG 1964 FLIGHT TIN( 378.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DI6TANCE 851.462 EARTH TO MARS

RL 149.11 LAL .00 LOL 22.67 VL 52.665 GAL -7.51 AZL 88.44 HCA 263.28 Sl4A 186.10 ECC .23853 INC 1.5562 V1 29.883

RP 213.01 LAp -1.55 LOP 285,95 VP 23.086 GAP -10.90 AZP 90.28 TAL 318.92 TAP 222.21 RCA 142.08 APO Z30.12 92 25.765

RC 297.448 GL 10.99 GP 4.68 ZAL 145.04 ZAP 49.13 ETS 183.36 Z/dE 77.10 ETE 180.54 ZAC 87.27 ETC 259.21CLP 48.96

PLANETOCENTRIC CONIC

C3 21.293 VHL 4.854 DLA 14.34 RAL 174.$6 RAO 6567.9 VEL 11.945 PTH 2.13 VHP 4.046 DPA 15.70 RAp 159.26 ECC 1.3504

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ tONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ Z LONG

90.00 19 25 47 2691.58 -27.57 73.95 41.99 96.71 20 10 38 2091.6 -26.36 65.50

90.00 11 13 38 4411.22 8.80 185.82 35.66 62.45 12 27 9 3811.2 3.06 177.14

100.00 20 54 46 2404.39 -26.68 52.65 41.80 98.07 21 34 51 1804.6 -27.46 44.14

100.00 12 27 19 4173.44 7.96 193.71 35.03 81.09 13 56 53 3573.4 4.04 159.11

110.00 22 20 8 2137.48 -32.31 31.87 41.10 101.81 22 55 46 1537.5 -30.35 23.00

110.00 13 18 27 4013.31 10.96 151.76 33.23 57.42 14 25 20 3413.3 6.58 145.39

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.1262 TRA 6.9763 TC3-7.5833 BAU 2.1606 SGT11645.$ $GR 1070.3 663 1645.5 ST 3769.3 8R 824.5 88 2513.4

ROE .6578 RRA -.2894 RC3 .6323 FAU .27620 RRT -.7660 _ -.7958 RTF .9960 CRT -.7910 CRS .6579 CST -.9929

F06-4.5174 FRAll.67A8 FC-11.2295 6SP 40112 S6811694.9 R23 .0439 RI3 -.9662 LSA 4573.5 MSA 555.9 S$A 14.7

BDE 2.2256 BRA 6.9823 BC3 7.5897 FSP 5925 $6111674.7 6_2 686.4 THA 175.96 EL1 3826.3 EL2 496.9 ALF 170.01

LAUNCH OATE OCT 16 1964 FLIGHT TIME 380.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC DISTANCE 855.568 EARTH TO MARS

RL 149.11 LAL .00 LOL 22..67 VL 32.669 GAL -7.64 AZL 88.45 HCA 264.48 SNA 186.16 ECC .23790 INC 1.5737 V1 29.883

RF 212.72 LAP -1.57 LOP 287.15 VP 23.128 GAP -11.09 AZP 90.15 TAL 316.38 TAp 222.86 RCA 141.87 APO 230.45 V2 25.798

RC 296.526 GL 10.97 GP 4.59 ZAL 145.57 ZAP 48.03 ETS 163.63 ZAE 75.72 ETE 180.47 ZAC 87.19 ETC 259.19 CLP 47.86

PLANETOCENTRIC CONIC

C3 21.828 VHL 4.672 OLA 14.10 RAL 175.07 RAD 6567.S VEL 11.967 PTH 2.13 VHP 4.126 DpA 15.57 RAp 159.32 ECC 1.3592

LNCfl AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

90.00 19 29 37 2689.23 -27.56 73.78 42.65 96.75 20 14 47

90.00 11 13 34 4425.53 7.25 184.63 56.52 62.55 12 27 19

100.00 20 58 47 2402.77 -28.86 52.52 42.66 98.14 21 38 50

100.00 12 27 26 4187.22 6.41 166.48 35.89 61.21 13 37 13

110.00 22 23 46 2136.77 -32.30 31.62 41.96 101.84 22 59 24

110.00 15 18 54 4025.99 11.42 152.44 34.08 57.56 14 26 0

DIFFERENTIAL CGRRECTION9 MID-COURSE EXECUTION ACCURACY

70E-2.2229 TRA 7.2175 TC3-7.5271 6AU 2.2057 SG711840.0 $GR 1052.6 $63 1567.9

ROE .6634 RRA -.2600 tiC3 .6081FAU .26651 RRT -.7568 RRF -.7657 RTF .9959

F0(-4.4272 FRAII.3630 FC-10.4435 BSP 40658 _11666.7 R23 .0450 R13 -.9961

DOE 2.3198 9RA 7.2230 BC3 7.5514 FSP 5667 66111866.6 662 686.4 THA 176.14

LAUNCH OAT( OCT 16 1964 FLIGHT TIN( 562.00

HELIOCENTRIC CONIC DISTANCE 859.673

NL 149.11 LAL .00 LOt. 22.87 9L 52.672 GAL -7.77 AZL 66.41HCA

RP 212.43 LAP -1.59 LOP 288.55 VP 23.169 GAP -1t.27 AZP 80.12 TAL

RC 299.592 GL 10.95 GP 4.49 ZAL 146.12 ZAp 46.96 ET$ 185.70 ZAE

PLANI[TOCENTRIC CONIC

C3 22.393 vHL 4.732 DLA 13.85 RAL 175.S9 RAD 6567.9 VEL 11.991 pTH

PO CST TIN INJ 2 LAT INJ 2 LONG

2089.2 -26.35 65.33

3825.5 3.52 177.94

1802.8 -27.43 44.01

3587.2 4.51 159.87

1536.8 -30.34 22.95

3426.0 7.06 146.06

ORBIT DETERMINATION ACCURACY

ST 3869.3 3R 620.6 SS 2469.4

CRT -.7912 CR$ .8581 CST -.9929

LSA 4632.1 NSA 534.9 SSk 14.6

EL1 3924.3 EL2 494.8 ALF 170.32

ARRIVAL DATE NOV 2 1965

EARTH TO MARS

265.68 SMA 186.22 ECC .23934 INC 1.5912 V1 29.863

517.82 TAP 223.50 RCA 141.65 APO 230.79 V2 25.831

74.38 ETE 180.59 ZAC 87.12 ETC 259.17 CLP 46.79

2.14 VHP 4.209 DpA 15.43 RAp 159.41ECC

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 34 13 2686.60 -27.54 73.61 43.74 96.88 20 19 0

90.00 11 13 27 4440.54 7.72 165.47 57.39 62.67 12 27 28

100.00 21 2 53 2400.89 -26.64 52.38 43.54 96.21 21 42 53

100.00 12 27 29 4201.48 8.88 167.26 36.77 61.34 13 37 31

110.00 22 27 31 2135.02 -52.29 51.56 42.65 I01.87 23 3 7

110.00 13 19 20 4039.11 11.90 153.16 54.96 57.72 14 26 39

DIFFERENTIAL CCRflECTIONS M|Q-COURSE EXECUTION ACCURACY

T06-2.3215 TRA 7.4840 TC5-7.4792 BAU 2.2459 86T12026.8 SGR 1035.8 863 1492.7

RDE .6891 RRA -.2713 RC5 .5607 FAU .25070 RRT -.7479 RRF -.7778 RTF .9957

FOE-4.3352 FRA10.9592 FC5-9.6921 BSP 41610 SG612071.5 fl25 .0461 R15 -.9959

DOE 2.4180 BRA 7.4689 BC5 7.5017 FSP 5420 6G112051.8 SG2 666.2 THA 176.30

1.3685

PO CST TIM INJ 2 LAT INJ 2 LONG

2086.8 -26.30 65.16

3840.3 3.99 178.77

1800.9 -27.41 43.88

3601.5 4.99 160.66

1336.0 -30.32 22.90

3439.1 7.56 146.76

ORSIT DETERMINATION ACCURACY

8T 3967.7 SR 818.6 S$ 2424;3

CRT -.7913 CRS .8584 CDT -.9929

LSA 4690.6 MSA 533.7 $$A 14.5

EL1 4020.8 EL2 492.7 ALF 170.61
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11LAL .00

RP 212.15 LAp -1,61

RC 300.645 GL 10.92

PLANETOCENTRIC C(_NIC

C3 22.991 VHL 4.795

LNCH AZMTH LNCH TIRE

90.00 19 38 34

90.00 11 13 18

100.00 21 7 3

100.00 12 27 30

110.O0 22 31 20

110.00 13 19 43

FLIGHT TIME 384.00 ARRIVAL DATE NOV 4 1965

DISTANCE 863.777 EARTH TO MARS

LOL ZZ.67 VL 32.676 GAL -7.91 AZL 88.39 HCA 266.88 SMA 186.28 ECC .24084 INC 1.6087 Vl 29.883

LOP 289.55 VP 23.210 GAP -11.46 AZP 90.09 TAL 317.24 TAp 224.13 RCA 141.42 Apo 231.14 v2 Z5.863

GP 4.40 ZAL 146.67 ZAp 45.92 ETS 183.76 ZAE 73.07 ETE 180.70 ZAC 87.06 ETC 259.14 CLP 45.76

DLA 13.60 RAL 176.12 RAD 6567.9 VEL 12.015 pTH 2.14 VHp 4.295 DpA 15.29 RAp 159.53 ECC 1.3784

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2684.33 -27.52 73.43 44.64 96.96 2'(] 23 18 2084.3 -26.27 64.99

4453.62 8.19 186.34 38.29 62.80 12 27 34 3853.6 4.48 179.62

2398.97 -28.82 52.24 44.44 98.28 21 47 2 1799.0 -27.38 43.74

4216.21 9.36 168.11 37.66 61.48 13 37 47 3616.2 5.48 161.47

2135.27 -32.28 31.50 43.73 101,90 23 6 55 1535.3 -30.31 22.85

4052.68 12.39 153.90 35.86 57.88 14 27 16 3452.7 8.06 147.48

DIFFERENTIAL CORREC TION8

TOE-2.4238 TRA 7.7144 TC3-7.4234 BAU 2.2881

RDE .6752 RRA -.2631RC3 .5567 FAU .23856

FOE-4.2454 FRAlO.6093 FC3-8.9831BSP 42312

BDE 2.5161BRA 7.7189 BC3 7.4443 FSP 5176

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 211.87 LAp -1.63

RC 301.687 GL 10.89

PLANETOCENTRIC CONIC

C3 23.623 VHL 4.860 DLA

,.,r_ ..u._ ,.,_u TIME L-I TIME INJ LAX

90.00 19 42 59 2681.81 -27.50

90.00 11 13 7 4471.36 8.88

100.O0 21 11 18 2397.02 -28.81

100.00 12 27 30 4231.38 8.85

110.00 22 35 12 2154.50 -32.27

110.00 13 Z0 5 4066.67 12.90

DIFFERENTIAL CORRECTIONS

TDE-2.5297 TRA 7.9698 TC3-7.3388 BAU 2.3301

RDE .6817 RRA -.2536 RC3 .5338 FAU .22678

FOE-4.1565 FRAlO.26S7 FC3-8.3110 8SP 42985

BDE 2.6199 BRA 7.9739 BC3 7.3781FSP 4936

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T12207.1 8_ 1020.1 883 1419.9 ST 4065.6 SR 812.8 88 2379.2

RRT -.7392 RRF -.7702 RTF .9956 CRT -.7917 CRS .8590 CST -.9928

88B12249.8 R23 .0474 R13 -.9957 LSA 4750.5 MSk 332.2 $8A 14.4

SG112230.4 8G2 685.7 THA 176.45 EL1 4116.9 EL2 490.3 ALF 170.87

FLIGHT TIME 386.00 ARRIVAL DATE NOV 6 1965

DISTANCE 867.878 EARTH TO MARS

LOt. 22.67 VL 32.679 GAL -8.05 AZL 88.37 HCA 268.09 SMA 186.54 ECC .24241 INC 1.6262 vl 29.883

LOP 290.76 vP 23.250 GAP -11.65 AZP 90.05 TAL 316.65 TAp 224.74 RCA 141.17 Apo 231.51 v2 25.895

GP 4.31 ZAL 147.24 ZAP 44.92 ETS 183.82 ZAE 71.79 ETE 180.80 ZAC 87.01ETC 259.11 CLP 44.76

13.33 RAL 176.65 RAO 6568.0 VEL 12.042 PTH 2.15 VHp 4.383 DpA 15.13 RAp 159.69 _CC 1.3888

;NJ LC_,iG INJ RT AGC IN3 AT_TH INJ TINE _') C_T TIM INJ Z LAT INJ 2 LONG

73.25 45.56 97.05 20 27 41 2081.8 -26.23 64.81

187.24 39.20 62.94 12 27 38 3871.4 4.98 180.51

52.10 45.36 98.35 21 51 15 1797.0 -27.35 43.60

168.97 38.58 61.64 13 38 1 3631.4 5.99 162.32

31.45 44.64 101.93 23 10 46 1534.5 -30.29 22.78

154.87 36.78 58.07 14 27 52 3466.7 8.59 148.23

MID-COURSE EXECUTICI¢ ACCURACY ORBIT DETERMINATION ACCURACY

SG712381.0 SGR 1005.4 883 1349.5 ST 4162._ SR 809.1 SS 2333.8

RRT -.7309 RRF -.7629 RTF .9954 CRT -.7924 CR9 .8398 CST -.9927

98812421.7 R23 .0488 R13 -.9955 LSA 4811.4 MSA 530.4 SSA 14.3

88112402.8 SG2 685.0 THA 176.59 EL1 4212.6 EL2 487.8 ALF 171.12

LAUNCH DATE OCT 16 1964

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 211.60 LAp -1.64

RC 302.717 GL 10.83

PLANETOCENTRIC CONIC

C3 24.291VHL 4.929

LNCH AZMTH LNCM TIRE

90.00 19 47 29

90.00 11 12 53

100.00 21 15 37

100.00 12 27 27

110.00 22 39 8

110.00 13 20 25

FLIGHT TIME 388.00 ARRIVAL DATE NOV 8 1965

DISTANCE 871.976 EARTH TO MARS

LOL 22.67 VL 32.683 GAL -8.20 AZL 88.36 HCA 269.30 SMA 186.41ECC .24406 INC 1.6437 vl 29.883

LOP 291.97 VP 25.290 GAP -11.84 AZp 90.02 TAL 316.05 TAp 225.34 RCA 140.81 APO 231.90 V2 25.926

GP 4.23 ZAL 147.81 ZAP 43.95 ETS 183.87 ZAE 70.54 ETE 180.90 ZAC 86.97 ETC 259.07 CLP 43.78

DLA- 13.06 RAL 177.18 RAD 6568.0 VEL 12.069 pTH 2.16 VHp 4.473 DpA 14.96 RAp 159.88 ECC 1.3998

L-I TIME INJ LAX INJ LONG INJ RT kSC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2679.27 -27.47 73.U7 46.49 97.14 20 32 9 2079.3 -Z6.Z0 64.63

4487.57 9.18 188.17 40.14 63.10 12 27 41 3887.6 5.50 181.42

2395.06 -28.79 51.96 46.29 98.43 21 55 32 1795.1 -2T.32 43.46

4247.01 10.36 169.86 39.52 61.80 13 38 14 3647.0 6.51 163.18

2133.74 -32.26 31.39 45.56 101.96 23 14 41 1533.7 -30.28 22.74

4081.09 13.42 155.47 37.72 38.28 14 28 26 3481.1 9.12 149.00

DIFFERENTIAL CORRECTIONS

TDE-2.6370 TRA 8.2325 TC3-7.2843 BAU 2.3714

RDE .6884 RRA -.2488 RC3 .3118 FAU .21329

FDE-4.0650 FRA 9.9297 FC3-7.6730 8SP 43672

8DE 2.7254 BRA 8.2361 BC3 7.3022 FSP 4709

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712548.7 S_ 991.5 883 1281.4 ST 4238.0 SR 805.3 88 2287.1

RRT -.7228 RRF -.7559 RTF .9952 CRT -.7929 CR9 .8607 CST -.9927

SGI812587.8 R23 .0499 R13 -.9953 LSA 4871.4 MSA 528.5 SSA 14.2

8G112369.2 882 884.1 THA 176.72 ELI 4306.2 EL2 485.2 ALF 171.36

LAUNCH DATE OCT 16 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC

RL 149.11 LAL .00

RP 211.33 LAP -1.66

RC 303.736 GL 10.81

PLANETOCENTRIC CONIC

C3 24.997 VHL 5.000

LNCM AZMTH LNCH TIME

90.00 19 52 3

90.00 11 12 37

100.00 21 20 0

100.00 12 27 22

110.00 22 43 7

110.00 13 20 44

DIFFERENTIAL CORRECTIONS

TOE-2.7501 TRA 8.4973 TC3-7.2041BAU 2.4131

ROE .6956 RRA -.2428 RC3 .4910 FAU .20428

FOE-3.9779 FRA 9.5963 FC3-7.0748 BSP 44283

BDE 2.8367 8RA 8.5010 BC3 7.2208 FSP 4481

DISTANCE 676.070 EARTH TO MARS

LOL 22.67 VL 32.687 GAL -8.33 AZL 88.34 HCA 270.51 SMA 186.47 ECC .24578 INC 1.6612 Vl 29.883

LOP 293.18 VP 23.329 GAP -12.02 AZP 89.99 TAL 315.42 TAp 225.93 RCA 140.64 Apo 232.30 v2 25.956

GP 4.13 ZAL 148.38 ZAP 43.00 ET$ 183.92 ZAE 69.31ETE 181.00 ZAC 86.94 ETC 259.03 CLP 42.84

OLA 12.78 RAL 177.72 RAO 6588.0 VEL 12.099 PTH 2.17 VHp 4.566 DpA 14.78 RAP 160.11ECC 1.4114

L-I TIME INJ LAX INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2676.72 -27.45 72.88 47.44 97.23 20 36 40 2076.7 -26.17 64.45

4304.2L 9.89 189.12 41.10 63.26 12 27 41 3904.2 6.03 182.36

2393.09 -28.77 51.82 47.24 98.50 21 59 53 1793.1 -27.29 43.32

4263.07 10.87 170.77 40.48 61.98 13 38 25 3663.1 7.04 164.08

2133.00 -32.25 31.34 46.51 102.00 23 18 40 1533.0 -30.26 22.68

4095.93 13.95 136.29 38.68 58.47 14 29 0 3495.9 9.67 149.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T12709.S SER 978.8 883 1215.7 ST 4353.5 SR 801.8 SS 2241.0

RRT -.7132 RRF -.7493 RTF .9949 CRT -.7940 CR8 .8620 CST -.9926

S8812747.1RZ3 .0514 RI3 -.9951 L8A 4933.6 MSA 526.2 SSA 14.1

98112728.8 SG2 682.9 THA 176,84 EL1 4400.3 EL2 482.3 ALF 171.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 1E 1964 FLIGHT TIME 392.0D ARRIVAL DATE NOV lZ 1965

HELIOCENTRIC CONIC DISTANCE 880.160 EARTH TO MARS

RL 149.11 LAL .00 LOt. 22.87 VL 32.691 GAL -8.51 AZL 88.32 HCA 271.73 SMA 188.54 (CC .24757 INC 1.6768 vl 29.963

RP 211.08 LAP -1.68 LOP 294.39 VP 23.368 GAP -lZ.22 AZP 89.95 TAL 314.78 TAP 228.51 RCA 140.36 APO 232.73 V2 25.986

RC 304.746 GL 10.76 GP 4.07 ZAL 146.97 ZAP 42.09 ET8 183.97 ZAE 68.12 [TE 181.09 ZAC 86.91ETC 258.98 CLP 41.93

PLANETOCENTR IC CONIC

C3 25.745 VHL 5.074 DLA 12.49 RAL 178.27 RAO 6568.0 VEL 12.129 pTH 2.17 VHP 4.681DpA 14.59 RAP 160.37 ECC 1.4237

LNCH AZMTH LMCH TIME L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

90.00 19 56 41 2674.18 -27.43 72.70 48.41 97.32 20 41 15 2074.2 -26.13 44.27

90.00 11 12 19 4521.29 10.21 190.10 42.06 63.45 12 27 41 3921.3 6.57 163.32

100.00 21 24 27 2391.14 -28.75 51.66 48.20 98.57 22 4 18 1791.1 -27.26 43.19

100.00 12 27 15 4279.56 11.40 171.71 41.46 62.16 13 38 34 3679.6 7.59 165.00

110.00 22 47 10 2132.29 -32.24 31.28 47.46 102.03 23 22 43 1532.3 -30.25 22.63

110.00 13 21 1 4111.17 14.49 157.14 59.66 58.69 14 29 32 3511.2 10.24 150.62

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T02-2.8636 TRA 8.7702 TC3-7.1161BAU 2.4546 SG71286§.1 $GR 966.4 363 11§2.4 ST 4447.3 SR 798.2 SS 2193.7

ROE .7030 RRA -.2370 RC3 .4711FAU .19359 RRT -.7080 RRF -.7435 RTF .9947 CRT -.7950 CRS .8633 CST -.9925

FOE-3.8888 FRA 9.2705 FC3-6.5100 BSP 44899 86812901.4 fl25 .0529 R13 -.9948 LSA 4995,,-3 MSA 523.7 SSA 14.1

SO( 2.9506 ORA 8.7734 6C3 7.1317 FS4P 4285 S6112885.4 $62 685.5 THA 176.95 EL1 4492.9 ELI 479.3 ALF 171.79

LAUNCH OATE OCT 16 1964 FLIGHT TIME 594.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONZC DISTANCE 884.244 EARTH TO MARS

RL 149.11LAL .00 LOt. 22.6? VL 32.695 GAL -8.$8 AZL 88.30 HCA 272.94 SNA 186.61ECC .24945 INC

RP 210.62 LAp -1.69 LOP 295.61 VP 23.408 GAP -12.41 AZP 89.91 TAL 514.12 TAp 227.07 RCA 140.06 APO

RC 305.746 GL 10.71 GP 3.99 ZAL 149.36 ZAP 41.21 (T$ t84.01 ZAI[ 66.95 ET( 18t.18 ZAC 86.90 ETC

PLANETOCENTRIC CONIC

C3 28.985 VHL 5.1510LA

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ LONG |NJ fiT ASC INJ AZMTH INJ TIM(

90.00 20 1 22 2671.85 o27.41 72.52 49.39 97.41 20 45 54

90.00 11 12 0 4538.78 10.75 191.12 43.08 63.64 12 27 39

100.00 21 28 97 2389.21 -28.73 51.54 49.18 98.64 22 8 48

100.00 12 27 6 4299.46 11.93 172,68 42.47 62.3R 13 38 43

110.00 22 51 16 2131.62 -32.23 31.23 48.44 102.05 23 |S 48

110.00 13 21 16 4126.82 15.04 158.02 40.67 58.94 14 30 3

DZFF(RENTIAL C_RRECTIONS MID-CoUR_ EXECUTION ACCURACY

T02-2.9895 TRA 9.0484 TC3-?.0228 BAU 2.4965 _;713015.2 Srdt 955.0 SG3 1091.3
RD( .7106 RRA -.2321 RC3 .4522 FAU .18330 RRT -.70t3 RRF -.7381 RTF .9944

FOE-3.8009 FRA 8.9487 FC3-5.9805 684 D 45473 M13080.2 R23 .0545 R13 -.9946

DOE 3.0669 BRA 9.0514 9C3 7.0373 FSP 4052 $611303_.S _ ST9.9 THA 177.05

1.6965 vl 29.883

233.16 V2 26.015

258.93 CLP 41.05

12.20 RAL 176.81RAO 8538.1 VEL 12.162 PTH 2.18 VHP 4.759 OffA 14.39 RAP 160.65 ECC 1.4367

PO CST TIM INJ 2 LAT INJ 2 LONG

207|.7 -26.10 64.10

341)8.8 7.12 184.31

1789.2 -27.25 43.05

36R6.5 6.14 165.94

1§$1.6 -30.24 22.59

3526.8 10.81 151.46

ORBIT DETERMINATION ACCURACY

ST 4540.5 SR 794.7 SS 2146.2

CRT -.7963 CRS .8646 CST -.9923

LSA 5057.9 MSA 921.1 SSA 14.0

EL1 4584.9 EL2 476.1ALF 171.98

LAUNCH OAT( OCT 16 1984

HEL|OC[NTRIC CCN|C

RL 149.11 LAL .00

RP 210.58 LAP -1.71

RC 308.737 GL 10.65

PLANETOCENTRIC CONIC

C3 27.371 VHL 5.232

LNCH AZMTN LNCH TIME

90.00 20 8 •

90.00 11 11 38

100.00 21 33 31

100.00 12 26 56

110.00 22 55 26

110.00 13 21 31

FLIGHT TIME 396.00 ARRIVAL DATE NOV 16 1965

OISTANC( 888.322 EARTH TO MARS

LOL 22.87 VL 32.699 GAL -8.85 AZL 88.29 HCA 274.17 SMA 166.69 ECC .25141 INC 1.7142 vl 29.883

LOP 296.64 VP 23.443 GAP -12.60 AZP 89.88 TAL 313.45 TAp 227.61 RCA 139.75 APO 233.62 V2 26.043

GP 3.92 ZAL 150.16 ZAP 40.35 ETS 184.06 ZAE 65.61ETE 181.27 ZAC 86.89 ETC 298.67 CLP 40.19

OLA tl.89 RAL 179.36 RAD 6568.1VEL 12.196 PTH 2.19 VHP 4.860 DPA 14.18 RAp 160.97 ECC 1.4505

L-I TIME INJ LAT IHJ LONG IHJ RT ASC IHJ AZMTH IHJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

2669.16 -27.39 72.34 50.39 97.50 20 50 36 2069.2 -26.06 63.92

4556.69 11.26 192.15 44.11 63.86 12 27 35 3956.7 7.68 185.33

2367.31 -26.71 51.40 50.18 98.71 22 13 18 1787.3 -27.20 42.92

4313.77 12.48 173.68 43.49 62.61 13 38 50 3713.8 8.71 166.92

2130.99 -32.22 31.19 49.43 102.08 23 30 56 1531.0 -30.22 22.54

4142.86 15.60 158.92 41.70 59.19 14 30 33 3942.9 11.40 152.34

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-3.1090 TRA 9.S335 TC_3-6.9240 BAU 2.5386 SGT13160.4 SGR 944.3 SG3 1032.5

ROE .7190 RRA -.2279 RC3 .4343 FAU .17338 RRT -.6951'RNF -.7333 RTF .9941

F02-3.7182 FRA 8.8325 FC3-5.4839 96P 46034 S6813194.3 R23 .0562 R13 -.9942

80E 3.1910 BRA 9.8363 BC3 6.9376 FSP 3845 86113176.6 SG2 678.0 THA 177.14

LAUNCH DATE OCT 16 1964 FLIGHT TIME 396.00 ARRIVAL

HELIOCENTRIC C_IC DISTANCE 892.393 EARTH

RL 149.11LAL .00 LOL 22.67 VL 32.704 GAL -9.02 AZL 88.27 I.K:A 275.39 SMA 186.76 ECC .25346 INC

tip 210.84 LAP -1.72 LOP 298.06 VP 23.480 GAP -12.80 AZ1P 89.84 T/U_ 312.75 TAP 228.14 RCA 139.42 APO

RC 307.719 (A. 10.58 GP 3.84 ZAL 150.77 ZAP 39.52 ETS 184.09 ZAE 64.69 ETE 181.35 ZAC 86.89 ETC

PLAN(TOCENTRXC CONIC

C3 28.256 VHL 5.316 OLA 11.58 RAL 179.R2 RAO $5_.1 VI[L 12.232 PTH 2.20 VMp 4.964 DPA 13.96 RAP

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

90.00 20 10 55 2688.70 -27.36 72.16 51.41 97.58 20 55 22

90.00 11 11 18 4575.01 1!.83 193.22 45.16 64.09 12 27 31

100.00 Zl 38 7 2385.46 -28.69 51.26 51.19 98.78 22 17 53

100.00 12 28 44 4331.48 13.03 174.71 44.54 62.86 t3 38 56

110.00 22 99 57 2130.42 -32.21 31.14 50.44 102.10 23 35 8

110.00 13 21 44 415R.28 16.17 159.85 42.78 59.47 14 31 3

01FFEflENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

70E-S.2398 TRA 9.6250 TC3-8.8198 BAU 2.5610 8GT13300.0 _ 934.2 iS3 975.6

ROE .7278 RRA -.2244 RC3 .4172 FAU .18379 RRT -.6895 RRF -.7290 RI'F .9937

F0(-3.6299 FRA 8.3212 FC3-5.0104 DDff 48559 SGI813332.8 R23 .0561 fl13 -.9939

DOE 3.8176 BRA 9.6277 BC3 8.8324 FSF' 3645 S6113615.6 SG2 675.9 TMA 177.22

ORBIT DETERMINATION ACCURACY

ST 4632.9 SR 791.3 SS 2099.2

CRT -.7977 CRS .8668 CST -.9922

LSA 5120.6 MSA 518.3 9SA 13.9

EL1 4675.8 EL2 472.8 ALF 172.16

DATE NOV 18 1965

TO MARS

1.7821 vl 29.883

234.10 V2 26.071

258.81 CLP 39.36

161.31 ECC 1.4650

CST TIM INJ 2 LAT INJ 2 LONG

2066.7 -26.03 63.75

3975.0 8.25 186.37

1785.5 -27.18 42.79

3731.5 9.29 167.91

153D.4 -30.21 22.50

3559.3 12.00 153.23

ORBIT OETERMINATION ACCURACY

ST 4723.7 SR 787.9 8S 2049.7

CR_ -.7992 CRS .8686 CST -.9920

LSA 5183.6 MSA 515.2 SSA 13.6

EL1 4765.9 EL2 469.3 ALF 172.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 237.98 LAP .53

RC 182.651 GL -23.18

PLANETOCENTRIC CONIC

CS 24.860 VHL 4.986

LNCH AZNTH LNCH TIME

90.00 21 56 0

90.00 S 3 45

100.00 23 9 22

100.00 7 33 4

110.00 0 3 43

110.00 8 59 8

PLIGHT TIME 240.00 ARRIVAL DATE JUN 14 1965

DISTANCE 580.830

LOt. 23.66 VL 33.180 GAL -6.89 AZL 53.42 HCA 188.95 SMA

LOP 212.60 VP 20.840 GAP 8.31 AZP 86,82 TAL 325.92 TAp

GP 18.59 ZAL 134.36 ZAP 147.85 ET6 146.22 ZAE 158.•6 ETE

EARTH TO MARS

194.86 ECC .26234 INC 3.4172 vl 29.892

154.87 RCA 143.74 APO 245.99 V2 23.089

53.96 ZAC 107.11 ETC 255.34 CLP 153.28

DLA -14.60 RAL 155.53 RAO 8568.0 VEL 12.093 PTH 2.16 VHP

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZNTH INJ TIME

1768.60 -7.47 16.08 18.98 11•.39 22 25 48

5389.62 27,94 246.62 26.05 85.22 • 33 35

1551.69 -_.70 558.02 18.32 118.71 23 35 14

5101.56 29.32 225.48 25.90 83.92 8 58 6

1393.95 -11.86 344.14 16.43 122.30 0 26 5•

4832.27 32.96 204.44 25.32 80.3• 10 19 41

DIFFERENTIAL CORRECTIONS

TOE 1.8049 TRA-3.2266 TC3 1.5610 BAU .6464

ROE .9592 RRA-1.2169 RC3 1.1326 FAU .16196

FOE-5.9943 FRA 5.5091 FC3-5.6400 8SP 17483

00E 2.0439 8RA 3.4484 8C3 1.9448 FSP 2662

HID-COURSE EXECUTION ACCURACY

SGT 4836.1 S_q 2140.7 863 844.7

RRT .8867 RRF -.9978 RTF -.9597

668 5106.5 R23 -.2329 R13 -.9706

$61 5085.4 862 465.0 THA 24.33

5.804 DPA 15.68 RAp 193.85 ECC 1.4091

PO CST TIM ZNJ 2 LAT INJ 2 LONG

1188.6 -3.75 9.$8

4789.6 26.99 256.28

951.9 -4.80 351.40

4501.6 28.17 216.87

793.9 -7.51 337.75

4232.3 31.28 195.62

ORBIT DETERMINATION ACCURACy

ST 2372.2 SR 1185.1 SS 2505.1

CRT .9913 CRS .9996 CST .9947

LSA 3642.6 MSA 197.2 3SA 9.1

EL1 2648.1 EL2 139.4 ALF 26.43

LAUNCH DATE OCT 17 1964 FLIGHT TIME 242.00 ARRIVAL OAT( JUN 16 1963

HELIOCENTRIC C_IC 018TANCE 584.386 EARTH TO MARS

RL 149.06 LAL .00 LOL 23.66 VL 33.132 GAL -6.79 AZL 92.92 HCA 189.91SMA 194.34 ECC .25981 INC 2.9172 V1 29.892

RP 237.65 LAP .§0 LOP 213.56 VP 20.833 GAP 7.87 AZP 87.15 TAI. 326.14 TAp 156.05 RCA 143.85 APO 244.63 V2 23.123

RC 184.916 GL -20.27 GP 17.29 zAL 155,16 ZAP 147.97 (T$ 148.73 ZA[ 158.13 (T( 53.54 ZAC 105.91ETC 235.42 CLP 152.61

PLAN(TOCENTRIC CONIC

C3 23.361VHL 4.835 OLA -11.96 RAL 156.33 RA0.6567.8 VEL 12.032 PTH 2.t5 VHP 5.634 OpA 14.40 RAp 193.52 ECC 1.3848

LNCH A?MI_4 LNHH T|M_ I-! TIME IHJ eAT INJ LONG !NJ RT ASC vu* A-_MTH VNm TIME _ reT T!N !NJ 2 LAT INJ _ L(_4a;.... .n. - - rv ._,

90.00 21 34 24 18•1.62 -10.04 20.83 18.66 116.62 22 5 36 12•1.6 -6.39 1_.05

90.00 6 31 42 3276.53 27.03 238.6• 24.44 81.23 7 59 39 4676.5 25.54 230.32

100.00 22 49 39 1628.83 -11.18 2.38 18.06 117.90 23 16 48 1026.8 -7.36 355.67

100.00 7 59 8 4994.56 28.50 217.89 24.20 •9.95 9 22 23 4394.8 26.82 209.29

110.00 23 44 8 1458.t9 -14.1• 347.69 16.32 121.44 24 6 2H 858.2 -9.91 341.18

110.00 9 2f 8 4737.96 31.66 197.40 25,39 76.59 10 40 6 4138.0 29.47 188.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy. ORBIT DETERMINATION ACCURACY

TOE 1.7081 TRA-3.1803 TC3 1.6808 BAu .6325 8GT 4645.1 _R 2021.7 665 802.3 ST 2351.2 SR 1094.3 88 2493.9

ROE .8556 RflA-I.1300 RC5 1.1282 FAU .17032 RRT .9684 RSF -.9974 RTF -.9611 CRT .9910 CRS .9991CST .9958

FOE-3.9316 FNA 5.8474 FC3-6.3063 |SiP 17550 _ 5088.0 R26 -.2285 R13 -.9709 LSA 3580.4 MSA 1•9.8 SSA 11.5

BOE 1.9104 8RA 3.3751BC3 2.0253 F_P 2850 $61 5044.7 $1;2 464.1THA 25.06 EL1 2571.8 EL2 132.• ALF 25.02

LAUNCM DATE OCT 1T 196_

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 237.31 LAp .47

RC 187.176 GL -17.T5

PLANETOCENTRIC CONIC

CS 22.207 VHL 4.1"_'Z

LNCH AZMTH LNCH TIME

90.00 21 16 50

90.00 6 54 28

100.00 22 33 31

100.00 8 20 29

110.00 23 31 9

110.00 9 39 20

PLIGHT TIME 244.00 ARRIVAL DATE JUN 18 1965

DISTANCE 587.960 EARTH TO MARS

23.66 VL 33.106 GAL -6.70 AZL gZ.5O HCA 190.87 SMA 193.84 ECC .25737 INC 2.5034 Vl 29.892

V2 23.157

CLP 151.88

LOL

LOP 214.52 Vp 20.828 GAP 7.44 AZP 87.54 TAL 326.35 TAp 157.22 RCA 143.95 APO 243.73

GP 16.21 ZAL 135.71 ZAP 147.88 ET$ 150.99 ZAE 159.36 ETE 53.53 ZAC 194.80 ETC 255.46

DLA -8.§0 IIAI. _56.96 RAG 8367.9 VEL 11.983 PTH 2.14 VHP 5.479 DpA 13.32 RAP 193.25 ECC 1.3655

L-I TIME _J LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1940.50 -11_,1t 24.82 18.54 ;15.Tg 21 49 10 1340.3 -6.55 17.96

5162.59 25.88 232.03 23.12 78.10 8 20 51 4582.8 23..96 223.88

1693.12 -15.20 6.08 17.99 117.06 23 I 44 1093.1 -9.47 359.28

4905.21 27.07 211.34 22.62 •6.62 9 42 14 4305.2 24.99 203.16

1512.64 -16.06 350.75 16.35 120.58 23 36 21 912.6 -11.90 344.14

4658.45 30.24 191.63 21.86 •5.23 10 36 58 4056.4 27.83 183.40

DIFFERENTIAL CORRECTIONS

TOE 1.6260 TRA-3.1323 TC3 1.7674 BAU .6212

ROE .7•70 RRA-l.0573 RC3 1.1197 FAU .17860

F06-3.6875 FRA 6.1•01 FC3-6.9628 88P 17248

ODE 1.8021 6RA 3.3059 BC3 2.0922 FSP 5039

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4648.7 SGR 1924.8 363 959.2 ST 2281.8 SR 1022.9 SS 2486.2

RflT .9680 RflF 0.8969 RTF -.8625 CRT .9803 CRS .9983 CST .9967

Sr_ 5029.6 fl25 -.2257 R15 -.9711 LSA 3528.8 NSA 165.1 9SA 14.1

SG1 5009.6 _2 447.9 THA 22.04 ELl 2306.5 ELI 128.5 ALF 23.92

LAUNCH DATE OCT 17 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC C(_IIC

RL 149.06 LAL .00

RP 236.98 LAp .44

RC 189.421GL -15.56

PLANETOC(NTRIC CONIC

C3 21.244 VHL 4.608

LNCH AZN'NI LNCH TIM(

90.00 21 2 1

go.o0 • 13 34

100.00 22 19 50

100.00 8 38 26

110.00 23 20 2

110.00 9 34 43

DIFFERENTIAL CCRRECTIONS

TOE 1.3630 TRA-3.0713

ROE .7163 RRA -.9936

F06-3.8563 FRA 6.4841

ODE 1,7211 8RA 3.2286

DISTANCE 591.554 EARTH TO MARS

LOL 23.66 VL 33.080 GAL -6.61 AZL 92.16 HCA 191.83 SMA 193.36 ECC .23303 INC 2.1561 Vt 29.892

LOP 215.48 VP 20.826 GAp 7.02 AZIP 87.88 TAL 526.56 TAp 138.38 RCA 144.05 APO 242.68 V2 23.191

GtP 15.30 ZAL 136.07 ZAP 147.62 ET8 153.02 ZN[ 160.46 ETE 33.95 ZAC 104.06 (TC 233.53 CLP 151.11

TC3 1.8651 BAU .6172

RC3 1.1150 FAU .18688

FC3-7.8158 08P 16905

BC3 2.1730 FS4P 3233

DLA -7.34 RIU_ t57.51RAD 6567.8 V(L 11.943 PTH 2.13 VHP 5.355 DpA 12.42 RAP 193.02 ECC 1.3496

L-| TIM( INJ LAT 114,1 LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT ZNJ 2 LONG

1999.18 -13.83 28.28 18.53 114.86 21 33 20 1399.2 -10.35 21.33

5102.50 24.64 226.50 22.03 75.59 6 58 36 4502.5 22.42 218.53

1748.12 -14.88 9.30 18.01 116.23 22 46 56 1148.1 -11.24 2.41

4828.78 25.77 206.03 21.70 74.31 9 58 54 4228.8 23.37 198.03

1559.64 -17.68 553,45 16.46 119,74 23 46 2 939.6 -13.80 348.72

4590.03 28.80 186.83 20.62 70.74 11 11 13 3990.0 25.90 178.85

NIO-COURIM[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4643.2 IK_ 1845.6 SG3 1016.1 ST 2263.0 SR 968.4 S$ 2481.1

RRT .9688 RRF -.9985 RTF -.9647 CRT .9803 CRS .9974 CST .9977

8Ge 4986.6 R25 -.2168 R13 -.9723 LSA 3491.3 MSA 145.9 SSA 17.5

SG1 4978.4 SG2 426.2 THA 21.23 EL1 2457.6 ELI 122.4 ALF 22.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19645

LAUNCH DATE OCT 17 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUN 22 1985

HELIOCENTRIC CONIC DISTANCE 595.162 EARTH TO MARS

RL 149.08 LAL .00 LOL 23.66 VL 33.056 GAL -6.52 AZL 91.86 HCA 192.79 SMA 192.91ECC .25279 INC 1.6583 vl 29.892

RP 236.64 LAp .41 LOP 216.45 yp 20.826 GAp 6.60 AZP 88.19 TAL 326.77 TAp 159.56 RCA 144.14 Apo 241.68 V2 23.226

RC 191.655 GL -1_.63 GP 14.53 ZAL 136.29 ZAP 147.23 ET8 154.85 ZAE 161.53 ETE 54.76 2AC 103.34 ETC 255.57 CLP 150.29

PLANETOCI[NTR IC CONIC

C3 20.436 VHL 4.5210LA -5.44 RAL 157.96 RAD 6567.8 VEL 11.909 pTH 2.12 VHp 5.2010pA 11.66 RAP 192.62 ECC 1.3363

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [HI AZNTH IHJ TIME PO CST TIN 1HI 2 LAT INJ Z LONG

90.00 20 49 112 2050.17 -15.27 31.33 18.58 114,14 21 23 22 1450.2 -11.88 24.29

90.00 7 29 57 5032.91 23.38 221.79 21.14 73.56 8 53 49 4432.9 20.91 213.99

100.00 22 7 58 1796.05 -16.31 12.15 18.09 115.41 22 37 54 1196.1 -12.75 5.16

100.00 8 53 51 4762.26 24.47 201.52 20.77 72.28 10 13 13 4162.3 21.82 193.7Z

110.00 23 10 20 1600.82 -19.06 355.85 16.60 118.93 23 37 1 1000.8 -15.06 349.02

110.00 10 7 59 4530.25 27.39 182.75 19.62 68.70 11 23 29 3930.3 24.25 174.g9

DIFFERENTI&L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4965 TRA-3.0239 TC5 1.9236 8AU .5069 $GT 4630.8 SGR 1790.4 SG3 1073.8 ST 2221.3 SR 920.9 S8 2480.7

ROE .G682 RRA -.9435 RC3 1.1112 FAU .19533 RRT .96?7 RRF -.9955 RTF -.9650 CRT .9895 CRS .9962 CST .9982

FDE-3.8407 FR_ 6.7926 FC3-8.2748 BSP 16925 $GB 4981.2 R23 -.2138 R13 -.9723 LSA 3452.0 HSA 139.1SS4 20.5

806 1.6389 BRA 5.1678 BC3 2.2215 FSP 3429 $61 4943.4 SG2 420.2 THA 20.56 EL1 2401.5 EL2 125.0 ALF 22.57

LAUNCH DATE OCT 17 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC COAIC

RL 149.06 LAL .O0

RP 236.29 LAp .38

RC 193.877 GL -11.91

PLANETOCENTRIC CONIC

C3 19.742 VHL 4.443

LNCH AZNTH LNCH TIM_

90.00 20 57 54

90.O0 7 44 14

100.00 21 57 29

100.O0 9 7 20

110.00 2"J 1 43

110.00 10 19 $5

DIFFERENTIAL CORRECTIONS

TOE 1.4SS8 TRA-2.9748

ROE .6296 RRA -.8994

F06-3.83Z6 FRA 7.1027

BOE 1.5660 BRA 5.1076

DISTANCE 598.785 EARTH TO MARS

LOL 23.66 VL 33.033 GAL -8.44 AZL 91.80 HCA 193.76 S_IA 192.48 ECC .25065 ]MC 1.6012 vl 29.992

LOP 217.42 VP 20.828 GAP 6.19 AZP 88.44 TAL 326.96 TAp 160.73 RCA 144.23 APO 240.72 V2 23.261

GP 13.86 ZAL 136.40 ZAP 146.73 ET$ 136.50 zAE 162.51 ETE 55.97 ZAC 102.72 ETC 255.61 CLP 149.44

DLA -3.74 RAL 158.34 RAD 6567.8 VEL 11.880 PTH 2.11 VHP 5.074 DPA 11.01 RAp 192.64 ECC 1.5249

L-] TIME |NJ LAT |NJ L.(_G INJ RT ASC INJ AZNTH INJ TIME

2095.13 -16.50 34.06 18.66 113.34 21 12 49

4971.49 22.14 217.72 20.39 71.BB 9 7 6

1838.38 -17.52 14.70 18.19 114.61 22 28 7

4703.47 23.20 197.61 20.00 70.60 10 25 43

1637.31 -20.25 338.01 16.76 118.15 23 29 O

4477.31 26.03 179.24 18.79 67.02 11 34 13

MID-COURSE EXECUTION ACCURACY

TC3 1.9729 9AU .'5973 SGT 4611,8 SGR 1726.5 $83 1132.3

RCS 1.1088 FAU .20380 RRT .9688 RRF -.9947 RTF -.9653

FC3-8.9372 BSP 16940 S_B 4924.4 R23 -.2103 R13 -.9723

BC3 2.2831 FSP 3635 $61 4906.8 $62 415.9 THA 20.04

PO CST TIM INJ 2 LAT INJ 2 LONG

1495.1 -13.20 26.95

4371.5 19.46 210.07

1258.4 -14.06 7.65

4105.5 20.34 189.98

1037.3 -16.33 551.09

5877.3 22.69 171.67

ORB|T DETERMINATION ACCURACY

ST 2179.7 $R 884.0 SS 2482.2

CRT .9884 CRS .9947 CST .9966

LSA 3417.0 MSA 134,2 SSA 25.5

EL1 2548.9 EL2 124.4 ALF 21.91

LAUNCH DATE OCT 17 1964 FLIGHT TIME 252.00 ARRIVAL OATE JUN 26 1965

HELIOCENTRIC CO_|C

RL 149.06 LAL .00

RP 235.94 LAP .35

RC 196.086 GL -10.38

PLANETOCENTR 1C CONIC

C3 19.137 VHL 4.375

LNCH AZNTH LNCH TIME

gO.O0 20 Z7 45

9O.OO 7 56 53

100.00 21 48 4

100.00 9 19 15

110.00 22 53 37

110.00 10 29 52

DIFFERENTIAL CORRECTION8

TOE 1.3789 TRA-2.9210 TC3 2.0200 BAU .5897

ROE .5991 RRA -.8809 RC3 1.1100 FAU .21270

F06-3.8388 FRA 7.4100 FC3-9.6225 9SP 16873

BDE 1.5034 BRA 3.0452 BC3 2.3049 FSP 3838

DISTANCE 602.425 EARTH TO MAR5

LOL 25.66 VL 35.010 GAL -6.3_ AZL 91.38 HCA 194.73 SMA 192.07 ECC .24859 IHC 1.3765 vl Z9.892

LOP 218.39 VP 20.852 GAP 5.78 AZP 88.67 TAL 527.16 TAp 161.89 RCA 144.52 APO 259.81 V2 25.297

GP 13.29 ZAL 156.44 ZAP 146.13 ET$ 157.99 ZAE 163.45 ETE 57.60 ZAC 102.17 ETC 255.64 CLp 148.56

DLA -2.22 RAL 158.65 RAD 6567.8 VEL 11.854 PTH 2.10 VHp 4.953 DPA 10.45 RAP 192.47 ECC 1.3149

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2135.27 -17.57 36.52 18.75 112.57 21 5 21 1555.3 -14.56 29.52

4916.61 20.93 214.14 19.76 70.48 9 18 49 4516.6 18,08 206.63

111"76.21 -18.58 17.01 18.30 113.85 22 19 20 1276.2 -15.20 9.85

4650.91 21.97 194.19 19.35 69.20 10 36 46 4050.9 18.94 186,71

1669.98 -21.28 359.98 16.92 117.40 23 21 47 1070.0 -17.44 552.96

4429.89 24.74 176.16 18.10 65.62 11 43 42 3829.9 21.25 168.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

$GT _587.3 SGR 1682.9 $63 1192.5 ST 2141.0 SR 855.0 SS 2489.0

RRT .9655 RRF -.9937 RTF -.9658 CRT .9873 CRS .9930 CST .9990

$¢,8 4886,3 R23 -.2060 RI5 -.9724 LSA 3390.0 MSA 151.1 SSA 26.3

SGI 4868.8 SG2 412.8 THA 19.65 EL1 2301o_ ELI 126.2 ALF 21.59

LAUNCH DATE OCT 17 1964 FLIGHT TIME 254.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC DISTANCE 606.080 EARTH

RL 149.06 LAL .00 LOt. 23.66 VL 32.989 GAL -6.29 AZL 91.18 HCA 195.71 SIAA 191.67 ECC .24662 INC

RP 235.59 LAP .32 LOP 219.36 VP 20.838 GAP 5.37 AZP 88.87 TAt. 327.35 TAp 163.05 RCA 144.40 APO

RC 198.280 GL -9.00 GP 12.78 ZAL 136.42 ZAP 145.46 ET$ 159.34 zAE 164.30 ETE 59.70 ZAC 101,70 ETC

PLANETOCENTRIC CONIC

C3 18.601 VHL 4.315 DLA -.83 RAL 158.92 RAO 6567.8 VEL 11.831 PTH 2.10 VHp 4.837 DpA 9.97 RAP

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG %NJ RT A$C INJ AZ14TH

90.00 20 18 $4 2171.47 -18.50 3_.TT 18.85 111.83

90.00 B 6 12 4867.05 19.77 210.97 19.22 69.31

100.00 21 59 $1 1910.33 -19.51 19.13 18.41 113.11

100.00 9 29 56 4603.42 20.79 191.J6 18.80 88.02

110.00 22'46 32 1699.49 -22.20 1.T9 17.07 116.69

110.00 10 $9 4 4887.03 23.50 173.44 17.51 64.43

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3281 TRA-2.8844 TC3 2.0612 9AU .5826 $GT 4536.0 _ 1647.4 $63 1254.1

ROE .5742 RRA -.8279 RCS 1.1184 FAU .22179 RRT .9643 RRF -.9927 RTF -.9662

FOE-3.8516 FRA 7.7211 FC-10.3226 BSP 16775 $68 4844.7 R23 -.2010 R13 -.g727

BDE 1.4469 9RA 2.9916 BC3 2.3427 FSP 4050 $61 4827.Z 862 410.6 THA 19.37

TO MARS

1.1786 vl 29.892

238.94 V2 23.333

255.66 CLp 147.64

192.31 ECC 1.3061

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 54 45 1571.5 -15.38 31.49

9 29 19 4267.0 16.78 203.57

22 11 21 1310.3 -16.21 11.88

10 46 39 4003.4 17.62 183.80

25 15 12 1099.5 -18.44 354.67

11 52 11 3787.0 f9.87 166.19

ORBIT DETERMINATION ACCURACY

ST 2102.2 SR 831.6 8S 2497.8

CRT .9862 CRS .9911 CST .9995

LSA 3566.5 MSA 129.7 SSA 28.8

ELI 2257.1 EL2 128.2 ALF 21.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ OCT 17 1964

HEL|OCENTRIC CONIC

RL 149.06 LAL .00

RP 235.24 LAp .29

RC 200.460 GL -7.75

RLANEXOCENTRIC CONIC

C3 18.123 VHL 4.257

LNCH AZMTH LNCH TIME

90.00 20 10 8

90.00 8 18 28

100.00 21 31 40

100.00 9 39 35

110.00 22 40 22

110.00 10 47 22

FLIGHT TIME 256.00

DISTANCE 609.749

LOL 23.66 VL 52.968 GAL -6.21 AZL 91.00 HCA 196.58 SMA

LOP 220.34 VP 20.846 GAp 4.96 AZP 89.04 TAL 327.53 TAp

GP 12.34 ZAL 136.36 ZAp 144.72 ET8 160,57 ZAE 165,11 (TE

ARRIVAL DATE JUN 30 1965

EARTH TO MARS

191.30 ECC .24473 INC 1.0029 Vl 29.892

164.21RCA 144.48 APO 238.12 V2 23.369

62.28 ZAC 101.27 ETC 255.68 CLP 146.69

DLA .43 RAL 159.14 RAD 6567.7 VEL 11.811 PTH 2.09 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

2204.41 -19.32 40.84 18.94 111.11 20 46 52

4821.gl 18.66 208.12 18.75 68.31 9 38 48

1941.59 -20.32 21.07 18.51 112.40 22 4 2

4560.17 19.66 188.44 18.32 67.02 10 55 35

1726.34 -23.01 3.45 17.22 116.01 23 9 9

4347.98 22.33 171.91 17.00 63.42 11 59 50

DIFFERENTIAL CORRECTIONS

TOE 1.2807 TRA-2.8057 TC3 2.0945 8AU .57§5

ROE .5541 RRA -.7994 RC3 1.1188 FAU .23115

F08-3.8720 FRA 8.0377 FC-11.0419 BSP 16654

BDE 1.3954 BRA 2.9173 8C3 2;3748 F_P 4269

MID-CoURSE EXECUTION ACCURACY

9GT 4517.8 SCA_ 1619.0 SG3 1317.6

RRT .9635 RRF -.9915 RTF -.9666

888 4799.2 R23 -.1960 R13 -.9729

981 4781.6 SG2 409.8 THA 19.19

FLIGHT TIME 258.00

DISTANCE 613.433

-6.15 AZL 90,8§ HCA 197.66 SMA

4.59 AZP 69.19 TAt. 327.71 TAp

11.98 ZAL 136.26 ZAP 143.92 ETS 181.70 ZA( 165.86 (TE

1.58 RAL 159.34 RAD 6567.7 VEL 11.793 PTH 2.09 VHP

LAUNCH DATE OCT 17 1984

HELIOCENTRIC CCNIC

RL 149.06 LAL .00 L04. 23.66 VL 52.949 GAL

RP 234.89 LAp .28 LOP 221.32 VP 20.858 GAP

RC 202.623 GL -6.60 GP

PLANETOCENTRIC CONIC

C3 17.692 VHL 4.206 DLA

4.726 DpA 9.56 RAp 192.14 ECC 1.2983

PO CST TIM INJ 2 LAT INJ 2 LONG

1604.4 -16.28 33.48

4221.9 15.55 200.83

1341.4 -17.11 13.75

3960.2 16.38 181.18

1126.3 -19.32 356.25

3748.0 18.59 163.89

ORBIT DETERMINATION ACCURACY

ST 2063.3 SR 813.1 SS 2509.3

CRT .9851CRS .9890 CST .9995

LSA 3346.2 MSA 130.6 SSA 30.8

EL1 2213.9 EL2 130.5 ALF 21.29

ARRIVAL DATE JUL 2 1969

EARTH TO MARS

190.94 £CC .24293 INC .8-455 Vl 29.892

165.37 RCA 144.56 Apo 237.33 V2 23.405

65.39 ZAC 100.89 ETC 255.70 CLp 145.70

4.619 DpA 9.21 RAp 191.97 ECC 1.2912
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 2 21 2234.61 -20.05

90.00 8 27 47 4780.50 17.60

100.00 21 24 25 1969.86 -21.05

100.00 9 48 23 4520.48 16.59

110.00 22 34 21 1750.96 -23.74

110.00 10 54 58 4312.15 21.23

DIFFERENTIAL CC)RRECTION8

TDE 1.2366 TRA-2.7438 TC3 2.1225 BAU .5684

ROE .5379 RRA -.7747 RE3 1.1289 FAU .24099

F08-3.9013 FRA 8.5579 FC-It.7877 BSP 16480

BDE 1.3485 8RA 2.8510 BC_ t.4031 FSp 4491

INJ LONG |NJ RT A$C [NJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

42.75 19.03 110.43 20 39 35 1634.6 -17.09 35.33

205.35 18.34 67.45 9 47 27 4180.5 14.39 198.34

22.87 18.62 111.73 21 57 15 1369.9 -17.92 15.48

165.98 17.90 66.16 11 3 43 3920.5 15.21 178.82

4.99 17.35 115.35 23 3 32 1151.0 -20.12 357.71

168.82 16.55 62.55 12 6 48 3712.1 17.38 161.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4472.7 _ 1596.6 SG3 1383.2 ST 2024.4 SR 798.7 SS 2524.0

RRT .9624 RRF -.9904 RTF -.9670 CRT .9839 ERS .9866 CST .9997

$88 4749.2 R23 -.1907 R13 -.9732 LSA 3329.9 MSA 133.5 SSA 32.3

SGI 4731.5 _2 410.0 THA 19.11 EL1 2172.2 EL2 133.0 ALF 21.30

LAUNCH DATE OCT 17 1964

HELIOCENI"RIC CONIC

RL 149.06 LAL .00

RP 234_3 LAp ,22

RC 204.770 GL -5.$5

PLANETOCENTRIC CONIC

C3 17;301VHL 4.159

LNCH AZMTH LNCM TIME

90.00 19 55 6

90.00 8 36 21

100.00 21 17 40

100.00 9 56 28

110.00 22 28 45

110.00 11 1 53

FLIGHT TIME 280.00 ARRIVAL DATE JUL 4 1965

DISTANCE 617.131

LOL 23.66 VL 32.930 GAL -6.06 AZL 90.70 HCA 198.65 SMA

LOP 222.31 VP 20.868 GAP 4.20 A ZP _9._ TAL 527.88 TAF

GF 11.61 ZAL 136.13 Zkp 143.06 ETS 162.74 ZAE 166.54 ETE

EARTH TO MARS

190.60 ECC .24120 INC .7035 Vl 29.892

_66.53 RCA 144.63 APO 236.58 _Z 23.442

69=07 ZAC 100,55 ETC 255.T2 CLP 144.68

DLA 2.65 RAL 159.50 RAD 6567.7 VEL 11.776 PTH 2.08 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2282.48 -20.70 44.54 19.11 109.76 20 32 48

4742.23 16.59 208.20 1_.99 66.72 9 55 24

199_6.13 -21.71 24.55 18.71 111.07 21 50 56

4483.84 17.36 163.74 17.53 65.42 11 11 12

1773.66 -24.39 6.43 17.48 114.73 22 58 19

4279.07 20.18 166.83 16.16 61.80 12 13 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE 1.2001 TRA-2.6740 TC3 2.1563 8AU .5841 8GT 4421.2 $_ 1580.8 963 1451.4

ROE .5237 RRA -.7323 RC3 1.1393 FAU .25144 RRT .9619 RRF -.9891 RTF -.9677

FOE-3.9462 FRA 8.8743 FC-12.5823 8SP 16144 SG8 4695.3 R25 -.1839 RI3 -.9737

80E 1.3102 8RA 2.7778 9C3 2.4389 FSP 4698 981 4677.5 $82 408.7 THA 19.13

FLIGHT TIME 262.00LAUNCH DATE OCT 17 1964

4.516 DpA 8.92 RAp 191.79 ECC 1.2847

PO CST TIM INJ 2 LAT INJ 2 LONG

1662.5 -17.82 37.05

4142.3 13.29 196.07

1596.1 -18.65 17.09

3683.8 14.10 176.66

1173.7 -20.85 359.07

3679.1 16.25 159.91

ORBIT DETERMINATION ACCURAJ_Y

ST 1989.9 8R 788.7 SS 2544.2

CRT .9831CRS .9842 CST .9998

LSA 3321.8 MSA 137.5 SSA 33.2

EL1 2138.3 EL2 134.3 ALF 21.38

HELIOCENTRIC CONIC DISTANCE 620.712

RL 149.06 LAL .OO LOL 23.66 VL 32.912 GAL -6.03 AZL 90.58 FICA 199.63 SMA

RP 234.17 LAp .19 LOP 223.29 VP 20.882 GAP 3.84 AZP 89.46 TAL 327.98 TAp

RC 206.900 GL -4.58 GP 11.29 ZAL 136.07 ZAp 142.20 ET8 165.68 ZAE 167.15 ETE

PLANETOCENTRIC CONIC

C3 16.989 VHL 4.122

LNCH AZMTH LNCH TIME

90.00 19 48 52

90.00 8 44 26

100.00 21 11 34

100.00 10 4 5

110.00 22 24 0

110.00 11 8 28

DIFFERENTIAL CCRRECT]ONS

TOE .3449 TRA-3.4098 TC3 .2326 BAU .2047

ROE .3990 RRA -.8832 RC3 .6707 FAU .20288

FDE-2.7143 FRAlO.4233 FC-10.3389 BSP 35393

BDE .3274 BRA 3.5171 BC3 .9013 FSP 7701

ARRIVAL DATE JUL 6 1965

EARTH

190.28 ECC .23966 INC

167.61 RCA 144.68 APO

73.07 ZAC 100.23 ETC

TO MARS

• 57S3 vl 29.892

235.89 V2 23.479

255.73 CLP 143.68

DLA 3.611;_kL 159.73 RAD 6567.7 VEL 11.763 PTH 2.08 VHp 4.423 DPA 8.63 RAp 191.64 ECC 1.2796

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2288.11 -21.28 46.19 19.31 109.13 20 27 0 1688.1 -18.48 38.64

4708.23 15.66 201.15 17.80 66.10 10 2 54 4108.2 12.30 194.07

2020.30 -22.29 26,11 18.92 110.45 21 45 34 1420.3 -19.30 18.58

4431.27 16.63 181.77 17.34 84.80 11 18 16 3851.3 13.10 174.76

1794.59 -24.98 7.77 17.72 114.13 22 53 55 1194.6 -21.51 .34

4249.73 19.22 165.09 15.95 61.17 12 19 17 3649.7 13.23 158.25

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4777,0 SGR 1506.1 S&3 1490.6 ST 1503.2 SR 662.0 SS 2204.3

flRT .9497 RRF -.9877 RTF -.8784 CRT .7837 CRS .9609 CST .9244

8¢,B 5008.8 RZ3 -.4200 R13 -.8970 LSA 2694.8 MSA 542.6 SSA 21.2

SG1 4949.8 $_?, 766.4 THA 15.37 EL1 1596.2 EL2 387.2 ALF 20.29
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JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 1T 1964

HELI_EHTRIC C(_AIC

RL 149.06 LAL .DO

RP 233.80 LAp .16

RC 209.011 GL -3.69

PLANETOCENTRIC CONIC

C3 16.619 VHL 4.077

LNCH AZHTH LNCH TIME

90.00 19 41 57

90.00 8 51 41

100.00 21 S 26

100.00 10 10 54

110.00 22 18 35

110.00 11 14 14

FLIGHT TIME 264.00 ARRIVAL DATE JUL 8 1965

DISTANCE 824.562 EARTH TO MARS

LOt. 23.66 VL 32.8g§ GAL -5.95 AZL 90.46 HCA 200.62 SMA 189.97 ECC .23799 [NC .4583 Vl 29.892

LOP 224.28 VP 20.897 GAP 3.44 AZP 89.57 TAL 328.20 TAP 168.85 RCA 144.76 APO 235.19 ¥2 23.517

GP 11.04 ZAL 155.83 ZAP 141.17 ETS 164.58 ZA( 167.65 ETE 76.25 ZAC 99.95 ETC 255.75 CLP 142.54

DLA 4.55 RAL 159.78 RAD 8567.7 VEL 11.747 PTH 2.07 VHF 4.520 DPA 8.46 RAp 191.39 ECC 1.2735

L-I TIM( INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2312.52 -21.82 47.78 19.27 108.§1 20 20 30 1712.5 -19.09 40.17

4673.69 14.T0 199.OS 17.40 65.52 10 9 35 4073.7 11.27 !$2.05

2043.26 -22.83 27.60 18.89 109.84 21 39 29 1443.3 -19.92 20.02

4418.18 15.66 179.80 16.93 64.21 11 24 32 3818.2 12.07 172.85

1814.33 -25.52 9.05 17.72 113.55 22 48 49 1214.S -22.12 1.55

4219.67 18.23 163.34 15.52 60.57 12 24 54 3619.9 14.17 156.56

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1066 TRA-2.5510 TC3 2.1410 8AU .5411 SET 4289.8 SGR 1559.1 SG3 1592.4

ROE .5046 RRA -.7202 RC3 1.1612 FAU .27172 RRT .8562 RRF -.R886 RTF -.9670

FOE-4.0124 FRA 9.$744 FC-14.1554 BSP 15976 SG8 4564.4 RZ3 -.1781 R13 -.9733

80E 1.2162 8RA 2.6508 BC3 2.4556 FSP 5222 SGI 4544.9 9GZ 421.2 THA 19.57

LAUNCH DATE OCT 17 1964

ORBIT DETERMINATION ACCURACY

ST 1893.7 SR 772.4 SS 2576.4

CRT .9799 CRS .9786 CST .9997

LSA $285.7 MSA 153.3 SSA $4.1

EL1 2040.1 EL 2 143,1ALF 21.90

ARRIVAL DATE JUL 10 1965FLIGHT TIME 266.00

HELIOCENTRIC COLIC D|8TAk_E 628.297 EARTH TO MARS

flL 149.06 LAL .DO LOL 23.66 VL 32.878 GAL -5.90 AZI. 90.35 14CA 201.62 S44A 189.68 ECC .23649 [NC .$503 vl 29.892

RP 255.44 LAP .13 LOP 225.27 VP 20.914 GAP 3.07 A2P 89.67 TAL 328.35 TAp 169.97 RCA 144.82 APO 234.54 V2 23.555

tiC 211.104 GL -2.85 GP 10.80 ZAL 135.66 ZAp 140.16 ETS 165.40 ZAE 168.03 ETE 83.74 ZAC 99.69 ETC 255.77 CLP 141.41

PLAN(TOCENTRIC CONIC

C3 16. S19 VHL 4.040 DLA 5.40 RAt. 159.89 RAO 8587. • V[L 11. 735 PTH 2.07 VHP 4.227 OPA 8.30 RAP 191.17 ECC 1.2686

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT |NJ LONG |NJ RT ASC INJ AZIdTH INJ TIME PC' CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 35 57 2335.18 -22.30 48.27 19.35 1_1.92 20 14 52 1735.2 -19.64 41.60

90.00 8 58 $6 4642.71 13.81 197.21 17.15 65.05 10 15 59 4042.7 10.$3 190.26

100.00 20 59 51 2084.58 -23.31 29.00 18.98 109.26 21 34 15 1464.6 -20.47 21.35

100.00 10 17 25 4388.54 14.78 178.04 18.68 63.72 11 30 32 3788.5 11.15 171.15

110.00 22 13 55 1832.70 -26.02 10.24 17.83 113.00 22 44 29 1232.7 -22.67 2.68

110.00 11 19 47 4193.18 17.33 161.79 15.26 80.07 12 29 40 3593.2 15.22 155.10

oRBIT DETERMINATION ACCURACY

ST 1850.1 SR 769.0 SS 2599.9

CflT .9788 CR$ .9757 CST .9996

LSA $278.1 MSA 161.7 SSA 34.0

EL1 1998.2 EL2 145.8 ALF 22.26

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0687 TRA-2.4787 TC3 2.1875 BAU .5324 SET 4213.1SG4t 1555.0 963 1667.1

RDE .4983 RflA -.7085 RC3 1.1778 FAU .2830§ RflT .9516 RRF -.9853 flTF -.9670

FOE-4.08T1FRA D.TZ2S FC-15.0180 BSI s 15879 lk_ 4490,9 R23 -.1736 R13 -.9734

BOE 1.1792 8RA Z.5774 BC3 Z.4409 FEP 5466 SGI 4470.7 SG2 425.7 THA 19.64

LAUNCH DATE OCT 17 1964 FLIGHT TIME 268.00 ARRIVAL DATE JUL 12 1965

HELIOCEHTRIC CONIC OlSTANCE 632.045 EARTH TO MARS

RL 149.06 LAL .OO LOt. 25.86 VL $2.865 GAL -$.84 AZL 90.25 HCA 202,61 SMA 189.41 ECC .23507 INC .ZSS3 vl 29.89Z

RP _$$.07 LAP .10 LOP 226.27 VP 20,932 GAP 2.71 A_ 89.77 TAL _28.5_ TAp *,....4"* ,4 RCA !_4.98 APO ..._1".9_ V2 2_.593

RC 213.1?9 GL -2.07 GP 10.58 ZAL 135.49 ZAF 159.09 ET$ 166.17 ZAE 168.28 ETE 69.76 ZAC 99.44 ETC 2SS.7g CLP 140.25

PLAHETOCEMTRIC CONIC

C3 16.043 VHL 4.005 OLA 6.20 RAL 159.99 RAD 8567.G VEL 11.723 PTH 2.07 VHP 4.|37 DPA 8.17 RAP 1410.93 ECC 1.2640

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIM |NJ _LAT INJ 2 LONG

9O.OO 19 30 18 2356.50 -22.74 50.68 19.42 107.$4 20 9 33 1756,5 -20.1S 42.96

90.00 9 S 6 4613.62 12.97 195.49 16.94 64.61 10 21 59 4013.6 9.45 188.58

100.00 20 54 SS 2084.$4 -23.76 30.32 L_.O6 108.70 21 29 18 1484.6 -20.98 22.62

100.00 10 23 30 4360.72 13.93 176.41 16.46 63.28 11 36 10 3760.7 10.23 169.57

110.00 22 9 $3 1849.96 -26.47 11.38 17.94 112.46 22 40 25 1250.0 -23.19 3.76

110.00 11 25 0 4168.17 16.48 180.36 15.02 59.62 12 34 28 $568.2 12.32 153.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0294 TRA-2.4058 TCS 2.1187 2AU .§216 _GT 4127.0 8GR 1553.8 $63 1743.7 ST 1802.8 SR 766.6 SS 2621.8

ROE .4927 RflA -.6956 RCS 1.1941 FAU .29431 RRT .9555 RRF -.9840 RTF -.9667 CRT .9777 CRS .9727 CST .9995

F9(-4.1189 FRAIO.OSSS FC-15.8815 B_P 15409 _ 4406.7 R23 -.1697 R13 -.9734 LSA 3268.1 MSA 171.3 SSA 33.8

8DE 1.1413 8RA 2.5043 8C3 2.4320 FSP 5737 SG1 4388.6 $62 431.0 THA 19.98 ELI 1953.2 EL2 148.5 ALF 22.71

LAUNCH DATE OCT 17 1964 FLIGHT T|I4E 270.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC D|8TtANCE 635.804 EARTH TO MARS

RL 149.06 LAL .00 LOL 23.66 VL 32.848 GAL -5.79 AZL 90.18 HCA 203.61 SlAA 189.14 ECC .25571 INC .1630 Vl 29.892

RP 252.70 LAp .07 LOP 227.27 VP 20.952 GAP 2.3§ AZP 89.85 TAt. 328.64 TAP 172.25 RCA 144.94 APO 235.35 V2 23.6_ I

RC 215.256 GL -1.34 GP 10.38 ZAL 135.32 ZAP 137.98 ETS 166.89 ZAE 168.36 ETE 96.15 ZAC 99.21 ETC 255.80 CLP 139.05

PLAN(TOCENTRIC CONIC

C3 15.790 VHL 3.974 OLA 6.95 RAL 180.09 RAO 6587.8 _q[L 11.712 PTH 2.08 VHP 4.031 OPA 8.07 RAP 190.67 ECC 1.2599

LNCH AZIATH LMCM TIM( L-I TIME 1_J LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME

90.00 19 24 53 2376.66 -23.14 52.02 19.50 106.7R 20 4 50

90.0_ 9 11 14 4589.24 12.17 193.88 16.75 64.23 10 27 40

100.00 20 49 33 2103.58 -24.18 31.58 19.14 108.15 21 24 56

100.00 10 29 15 4534.55 13.12 174.88 18.27 62.90 11 41 29

110.00 22 5 25 1888.24 -28.89 12.46 18.04 111.95 22 36 50

110.00 11 29 54 4144.88 15.88 159.02 14.82 58.22 12 38 58

DIFFERENTIAL C(:RRECTIONS M|O-COURSE EXECUTION ACCURACY

TOE .9902 TRA-2.3299 TC3 2.0892 8AU .5099 SET 4031.1 SGIt 1555.2 8G5 1822.6

ROE .4885 RRA -.6885 RC3 1.2124 FAU .30804 RRT .9538 ItRF -.882? RTF -.9665

FDE-4.1730 FRA10.AS20 FC-lS.7800 B_ IS100 Sr_ 4320.7 R23 -.1885 R13 -.g733

60( 1.1042 BRA 2.4289 BC3 Z.4156 FSP 6010 $61 4298.4 $62 437.9 THA 20.42

PO CST TIM INJ 2 LAT INJ 2 LONG

1776.7 -20.62 44,2_

3g86.2 8.60 187.01

1503.6 -21.46 23.83

3734.5 9.$9 188.0g

1266.2 -25.67 4.78

3344.7 11.47 152.43

ORBIT DETERMINATION ACCURACY

ST 1752.7 SR 765.8 SS 2645.7

CRT .9766 CRS .9696 CST .9992

LSA 3259.5 MSA 181.4 SSA 33.5

EL1 lg06.7 EL2 151.4 ALF 23.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 17 1964

HELIOCENTRIC C(_ilC

RL 149.06 LAL .DO

Rp 232.32 LAp .03

RC 217.275 GL -.86

PLANETOCENTRIC CONIC

C3 15.558 VHL 3.944

LNCH AZMTH LNCH TIME

90.00 19 19 46

90.00 9 17 2

100.00 20 44 48

100.00 10 34 42

110.00 22 1 27

110.00 11 34 32

FLIGHT TIME 272.00 ARRIVAL DATE JUL 16 1965

DISTANCE 659.574 EARTH TO MARS

LOL 23.66 VL 32.834 GAL -5.74 AZL 90.08 HCA 204.61 SMA 188.89 ECC .23242 INC .0740 Vl 29.892

LOP 228.27 VP 20.974 GAP 2.00 AZP 8g.95 TAL 328.76 TAp 173.38 RCA 144.99 kPO 232.79 V2 23.670

GP 10.21 ZAL 135.15 ZAp 136.82 (TS 167.56 ZAE 168.28 ETE 102.78 ZAC 98.98 ETC 255.82 CLP 137.81

DLA 7.66 RAL 160.18 RAD 6567.6 VEL 11.702 PTH 2.06 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2395.76 -23.51 53.30 _9.57 106.25 19 59 42

4560.39 11.40 192.37 16.5g 63.90 10 33 3

2121.53 -24.54 32.78 19.25 107.63 21 20 9

4309.86 12.35 173.45 16.10 62.56 11 46 32

1881.63 -27.28 13.48 18.15 111.45 22 32 49

4122.52 14.89 157.78 14.64 58.87 12 43 14

DIFFERENTIAL CCRRECTION8

TOE .9513 TRA-2.2518 TC3 2.0485 BAU .4972

RDE .4857 RRA -.6787 RC3 1.2326 FAU .31828

F08-4.2357 FRA10.8439 FC-17.7128 BSP 14774

BDE 1.0682 BRA 2.3519 0C3 2.3907 FSP 6286

LAUNCH DATE OCT 17 1964

MID-COURW[ EXECUTION ACCURACY

$GT 3926.Z 8GR 1559.8 863 1904.2

RRT .8520 RRF -.9815 RTF -.9655

SG8 4224.7 R25 -.1642 R13 -.9730

SGI 4201.0 SG2 446.4 THA 20.96

FLIGHT TIME 274.00

DISTANCE 643.358HELIOCENTRIC CCNIC

RL 149.06 LAL .00

RP 281.95 LAP .00

RC 219.295 GL -.01

PLANETOCENTRIC CONIC

C3 1S.341 VHL 3.917

LNCH AZNTH LMCH T|ME

90.00 19 14 54

90.00 9 22 33

100.00 20 40 17

100.00 10 39 52

110.00 21 57 43

110.00 11 38 55

DIFFERENTIAL C_RRECT|ON8

TOE .9123 TRA-2.1703 TC$ 1.9947 BAU .4831

ROE .4636 RflA -.8728 RC3 1.2528 FAU ,33057

FOE-4.2970 FRA11.2587 FC-19.6849 Blip 14417

BDE 1.0325 9RA 2.272£ BCS Z.3555 FSP 6579

3.967 DpA 8.01 RAp 190.38 ECC 1.2560

PO CST TIM INJ 2 LAT INJ 2 LONG

1795.8 -21.08 45.40

3960.4 7.80 185.54

1521.5 -21.90 24.98

3709.9 8.58 166.70

1281.6 -24.12 5.75

3522.5 10.65 151.23

ORBIT DETERMINATION ACCURACY

ST 1700.8 sR 766.7 SS 2671.8

CRT .9755 CRS .9666 CST .9990

LSA 3252.9 MSA 191.7 SSA 33.2

EL1 1859.2 EL2 154.2 ALF 23.91

ARRIVAL OATE JUL 18 1985

b04. 23.66 VL 32.820 GAL -5.70 AZI. 90.00 HCA 205.62 SICA

LOP 229.28 vP 20.997 GAP 1.65 AZP 90.00 TAL 328.89 TAp

GP 10.05 Z_. 134.98 ZAP 135.62 ET$ 168.20 ZAE 168.02 ETE

DLA 8.32 RAt. 160.26 flAO 6567.6 VEL 11.693 PTH 2.06 VHP 3.886 DPA 7.98 RAp 190.07 ECC 1.2525

L-| T|ME INJ LAT INJ LONG INJ RT A$C _NJ AZNTH INJ T!NE _ CST T!M !NJ _ L'T _MJ _ L_c_

2413.92 -23.85 54.52 19.65 105.73 19 55 8 1813.9 -21.47 48.66

4585.95 10.66 190.95 16.46 63.61 10 38 9 3956.0 7.03 184.15

2138.57 -24.89 33.93 19.32 107.12 21 15 55 1538.6 _22.31 28.08

4286.54 11.62 172.tl 15.96 62.26 11 51 19 3686.5 7.82 165.39

1898.24 -27.64 14.47 18.26 110.97 22 29 19 1296.2 -24.53 6.68

4101.84 14.15 156.61 14.49 58.55 12 47 17 3501.6 9.88 150.10

MIO-COURSI_EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3810.2 Sr_q 1566.2 SG3 1987.5 ST 1646.1 SR 768.3 SS 2697.5

RRT .9§OORRF -.9802 RTF -.9645 CRT .9746 CRS .9634 CST .9986

4819.§ R25 -.1622 R13 -.9726 LSA 3245.7 MSA 202.5 SSA 32.8

S&I 4094.3 SG2 455.1THA 21.61 EL1 1809.9 ELI 156.4 ALF 24.66

EARTH TO MARS

188.65 ECC .23120 INC .OOO0 Vl 29.892

174.50 RCA 145.04 APO 232.27 V2 23.709

109.41ZAC 98.77 ETC 255.84 CLP 136.54

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CON|C

RL 149.06 LAL .0D

RP 231.57 LAP -.03

RC 221.297 GL .60

PLANETOCENTR|C CONIC

C3 15.143 VML 3.891

LNCH AZMTH LNCH TIME

90.00 19 10 17

90.00 9 27 49

100.00 20 35 59

100.00 10 44 48

110.00 21 54 10

110.00 11 43 6

FLIGHT TIME 276.00 ARRIVAL OATE JUL 20 1965

DISTANCE 647.148 EARTH TO MARS

LOt. 23.66 V_ 32.807 GAL -5.65 AZL 69.93 HCA 206.63 SMA 188.43 ECC .23005 INC .0671 Vl 29.892

LOP 230.29 VP 21.021 GAP 1.30 AZP 90.06 TAL 529.00 TAp 175.63 RCA 145.08 Apo 251.78 V2 23.748

GP 9.90 ZAL 134.82 ZAP 134.37 ETS 166.61 ZAE 167.58 ETE 115.86 ZAC 98.56 ETC 255.86 CLP 135.22

DLA 8.95 RAL 160.34 RAD 6567.6 VEL 11.684 pTH 2.06 VHp 3.808 DpA 7.97 RAp 189.74 ECC 1.2492

L-I T|ME [NJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ T%ME PO C$T T|H %NJ 2 LAT |NJ 2 LONG

2431.22 -24.17 55.69 19.75 105.22 19 50 48 1831.2 -21.84 47.79

4512.82 9.96 189.62 16.54 63.35 10 43 2 3912.8 6.30 182.84

2154.79 -25.21 35.05 19.41 106.62 21 11 54 1554.8 -22.69 27.14

4264.48 10.92 170.85 15.84 62.00 11 55 52 5664.5 7.09 164.16

1910.12 -27.97 15.42 18._7 110.50 22 26 O 1310.1 -24.92 7.57

4081.92 13.45 155.51 14.56 58.27 12 51 8 3481.9 9,15 149.05

DIFFERENTIAL CORRECTIONS

TOE .8730 TRA-2.0858 TC3 1.9301 BAU .4682

ROE .4828 RRA -.6682 RC$ 1.2745 FAU .54329

FOE-4.3613 Fflk11.6425 FC-19.6265 BIP 14032

8DE .9974 8RA 2.1903 9C$ 2.3129 F_ 6876

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3684.4 8r_q 1574.8 $63 2073.1 ST 1588.8 SR 770.9 SS 2724.0

RRT .9478 RRF -.9791 RTF -.9652 CRT .9738 CRS .9602 CST .9982

SG8 4006.8 R25 -.1609 R15 -.9721 LSA 3239.2 MSA 213.4 SSA 32.5

SG1 $979.8 SG2 465.0 THA 22.38 EL1 1758.9 EL2 158.4 ALF 25.51

LAUNCH DATE OCT 17 1964 FLIGHT T|N[ 278.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC

RL 149.06 LAL" .00

Rp 251.20 LAp -.06

RC 223.281GL 1.18

PLAN(TOCENTRIC CON|C

CS 14.961VHL 3.868

LNCH AZMTH LNCH TIME

90.00 19 5 53

90.00 9 82 51

100.00 20 31 54

100.00 10 49 30

110.00 21 50 49

110.00 11 47 5

DISTANCE 650.951 EARTH TO MARS

LOL 23.66 VL 32.795 GAL -5.61 AZL 89.86 HCA 207.64 SMA 188.21 ECC .22895 |NC .1368 vt 29.892

LOP 231.30 VP 21.046 GAP .97 AZP 90.12 TAt. $29.10 TAP 176.74 RCA 145.12 APO 231.31 V2 23.788

GP 9.77 ZAL 154.66 ZAP 155.07 ETS 169.38 ZAE 166.95 ETE 121.94 ZAC 98.36 EXC 255.88 CLP 153.87

DLA 9.54 RAL 160.42 RAO 6567.6 V(L 11.677 PTH 2.05 VHP 3.733 DpA 8.00

L-I TIME |NJ LAT INJ LONG INJ fit ASC ZNJ AZMTH INJ TIME PO CST T%M

2447.73 -24.46 56.81 19.82 104.73 19 46 40 1847.7

4490.90 9.28 186.36 16.Z5 63.13 10 47 42 3890.9

2170.26 -25.50 36.08 19.50 106.14 21 8 5 1570.3

4245.59 10.25 t69,66 15.74 61.76 12 0 14 3643.6

1923.34 -28.28 16.82 18.46 110.05 22 22 52 1323.3

4065.28 12.78 154.49 14.25 58.02 12 54 49 3463.3

DIFFERENTIAL CCRRECTIONs

TOE .8340 TRA-1.9977 TC3 1.8511 BAU .4520

ROE .4817 RRA -.6649 RC$ 1.Z968 FAU .35619

F0(-4.4283 FRA12.0580 FC-20,6113 BSP 15651

ODE .9881 8RA 2.1055 BC$ 2.R600 FSP 7188

RAp 189.37 ECC 1.2462

INJ 2 LAT |NJ 2 LONG

-22.20 48.87

5.61 181.61

-23.04 28.15

6.39 162.99

-25.29 8.42

8.46 148.05

ORBIT DETERMINATION ACCURACY

ST 1529.2 SR 774.5 SS 2751.4

CRT .9731CRS .9570 CST .9977

LSA 3233.8 MSA 224.5 SSA 32.1

EL1 1706.7 EL2 159.7 ALF 28.49

MID-COURSE [_ECUTION ACCURACY

SGT 3547.0 S_ 1585.1 SG3 2160.4

RRT .9453 RRF -.9779 RTF -.9615

SG8 $885.1 R23 -.1603 R13 -.9714

SGI 3855.8 S12 475.8 THA 23.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 17 1964 FLIGHT TIME 280.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC C(_IIC

RL 149.06 LAL .00

RP 230.82 LAP -.10

RC 223.247 GL 1,78

PLANETOCENTRIC CONIC

C3 14.794 VHL 5.846

LNCH AZMTH LNCH TIME

90.00 19 I 41

90.00 9 37 40

100.00 20 28 2

100.00 10 54 1

110.00 21 47 38

110.00 11 50 54

DIFFERENTIAL CORRECTIONS

TDE .7952 TRA-t.9053 TC3 1.7609 BAU .4352

ROE .4818 RRA -.8625 RC3 1.3196 FAU .36943

F02-4.4988 FRA12.4739 FC-21.6192 8SP 13172

BOE .9298 BRA 2.0173 BC3 2.2005 FSP 7500

DISTANCE 654.765 EARTH TO MARS

LOL 23.68 VL 52.784 GAL -5.57 AZL 89.80 HCA 208.65 SMA 188.01 ECC .22792 INC .2028 V1 29.892

LOP 232.51VP 21.075 GAP .63 AZp 90.t8 Tk_ 329.20 TAP 177.85 RCA 145.16 APO 230.86 v2 23.827

GP 9.65 ZAL 134.51 ZAp 131.75 ETS 169.93 ZAE 166.17 ETE 127.56 ZAC 98.16 ETC 255.91CLP 132.47

DLA 10.10 RAL 160.49 RAD 6567.6 VEL 11.670 pTH 2.05 VHp 3.661DpA 8.05 RAp 188.98 ECC 1.2435

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT [NJ Z LONG

2463.51 -24.73 57.89 19.91 104.25 19 42 45 1863.5 -22.53 49.91

4470.10 8.64 187.17 16.18 62.93 10 52 10 3870.1 4.94 180.44

2185.04 -25.78 37.10 19.60 105.68 21 4 27 1585.0 -23.38 29.12

4223.89 9.61 168.54 15.67 61.56 12 4 24 3625.8 5.73 161.90

1935.96 °28.57 i7.18 18.60 109.61 22 19 53 1336.0 -25.63 9.24

4045.65 12.14 153.52 14.16 57.80 12 5_ 20 3445.7 7.80 147.11

MID-COURSE ExECuTION ACCURACY ORBIT OETERM|NATION ACCURACY

SGT 3398.5 9GR 1597.1SG3 2249.5 ST 1467.3 5R 778.8 55 2779.6

RRT .9425 RRF -.9768 RTF -.9594 CRT .9727 CRS .9539 CST .9971

SG8 3755.0 R23 -.1601 R13 -.9706 LSA 3229.4 MSA 235.7 SSA 31.8

SG1 5723,5 SG2 487.2 THA 24.33 EL1 1653.4 EL2 160.3 ALF 27.59

LAUNCH DATE OCT 17 1964 FLIGHT TIME 282.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 230.43 LAp -.13

RC 227.193 GL 2.25

PLANETOCENTRIC CONIC

C3 14.641VHL 3.826

LNCH AZMTH LNCH TIME

9O.OD 16 57 42

90.OQ 9 42 17

100.00 20 24 21

100.00 10 58 20

110.00 21 44 37

110.00 11 54 _3

DIFFERENTIAL CCRRECTIONS

TOE .7553 TRA-1.6102

ROE .4824 RRA -.6813

F02-4.5691 FRA12.9061

802 .8962 BR4 1.9272

DISTANCE 658.589 EARTH TO MARS

LOL 23.66 VL 32.773 GAL -5.54 AZL 89.74 HCA 209.67 SNA 187.82 ECC .22694 ;NC .2631 vl 29.892

LOP 233.33 VP 21.101 GAp .31 AZP 90.25 TAL 329.28 TAp 178.96 RCA 145.20 APO 230.44 vZ 23.867

GP 9.54 ZAL 134.36 ZAp 130.35 ETS 170.46 ZAE 165.22 ETE 132.66 ZAC 97.96 ETC 255.94 CLP 131.03

OLA 10.63 RAL 160.57 RAD 6567.6 VEL 11.665 PTH E.05 VHP 3.592 OpA 8.12 RAp 188.55 ECC 1.2410

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2478.62 -24.98 58.92 20.02 103.79 19 39 1 1878.6 -22.83 50.91

4450.37 8.03 186.04 16.14 62.75 10 56 28 3850.4 4.31 179.33

2199.18 -26.04 38.07 19.71 105.23 21 1 0 1599.2 -23.69 30.05

4205.04 9.00 167.48 15.62 61.37 12 8 25 3605.0 5.11 160.86

1948.01 -28.85 18.02 18.73 109.19 22 17 5 1348.0 -25.96 10.03

4028.98 11.53 152.61 14.10 57.60 13 1 42 3429.0 7.17 146.22

MID-COURSE EXECUTICI_i ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6547 9AU .4171 S_T 3238.6 SGR 1610.2 963 2339.9 5T 1401.8 8R 783.6 SS 2807.8

RC3 1.3427 FAU .38279 RRT .9390 RRF -.9758 RTF -.9566 CRT .9724 CRS .9507 CST .9964

FC-22.6340 BSP 12704 9GI3 3616.8 RZ3 -.1612 R15 -.9695 LSA 3225.1 MSA 246.9 SSA 31.5

BC3 2.1309 FSP 7824 SG1 3582.0 SG2 500.7 THA 25.56 EL1 1598.0 EL2 160.4 ALF 28.84

LAUNCH DATE OCT 17 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 2B 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 230.05 LAP -.16

RC 225.120 GL 2.74

PLANETOCENTRIC CONIC

C3 14.502 VHL 3.808

LNCH AZMTH LNCH TIME

90.00 18 53 55

90.OO 9 46 44

1OO.O0 20 20 51

100.00 11 2 29

110.O0 21 41 46

110.OO 11 58 4

DIFFERENTIAL CCRRECTIOt4S

TDE .7164 TRA-1.7098

ROE .4838 RRA -.6608

FDE-4.6448 FRA13.5393

BDE .8643 BRA 1.8330

DISTANCE 662.418 EARTH TO HARS

LOL 23.66 VL 32.762 GAL -5.51AZL 8g.68 HCA 210.70 5HA 187.64 ECC .22605 INC .51g7 vl 29.892

LOP 25A.56Vp 21.131 GAp -.02 AZP 90.27 TAL 329.36 TAp 180.06 RCA 145.23 APO 250.05 v2 25.907

GP 9.44 ZAL 134.23 ZAp 128.92 ETS 170.96 ZAE 164.14 ETE 137,23 ZAC 97.76 ETC 255.96 CLP 129.55

OLA 11.15 RAL 160.66 RAD 6567.6 VEL 11,657 pTH 2.05 VHP 5.525 OpA 8.22 RAp 188.09 ECC 1.2387

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2493.10 -25.21 59.92 20.12 103.35 19 35 28 1893.1 -23.12 51.87

4A31.66 7.44 184.98 16.11 62.60 11 0 36 3831.7 3.72 178,28

2212,72 -26.27 59.00 19.83 104.79 20 57 44 1612,7 -23.99 30.95

A187.28 8.42 166.48 15.58 61.21 12 12 16 3587.3 4.51 159.87

1959.54 -29.10 18.82 18.86 108.78 22 14 25 1359,5 -26.26 10.78

4013.21 10.96 151.75 14.06 57.42 13 4 57 3413.2 6.58 145.39

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5377 8AU .3989 $GT 3067.2 SGR 1624.6 $63 2431.8 ST 1334.7 6R 789.2 SS 2837.4

RC3 1.3668 FAU .39851 RRT .9351RRF -.9748 RTF -.9530 CRT .9725 CRS .9476 CST .9954

FC-23.6701 85P 12182 9GB 3470.8 R23 -.1626 R13 -.9682 LSA 3223.0 MSA 258.1SSA 31.1

BC3 2.0573 FSp 8145 561 3432.5 9G2 514.5 THA 27.01 EL1 1542.4 EL2 159.1 ALF 30.25

LAUNCH DATE OCT 17 1964 FLIGHT TIME 286.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DI STANCE 666.267

RL 149.06 LAL .00 LOt- 23.66 VL 32.752 GAL -5.48 AZL 89.63 HCA 211.72 SMA

RP 229.67 LAP -.20 LOP 235.38 Vp 21.161 GAp -.33 A Zp 90.32 TAL 329.43 TAp

RC 231.027 GL 3.21GP 9.34 ZAL 134.11 ZAp 127.44 ET$ 171.45 ZAE 162.93 ETE

PLANETOCENTRIC CONIC

C3 14.376 VHL 3.792 OLA II.60 RAL 160.74 RAD 6567.6 VEL 11.652 PTH 2.05 VHP 3.462 OpA

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

90.00 18 50 20 2506.98 -25.42 60.88 20.24 102.91 19 32 7

90.00 9 51 1 4413.90 6.89 183.97 16.10 62.47 11 4 55

100.00 20 17 33 2225.70 -26.50 39.90 19.95 104.37 20 54 38

100.00 11 6 29 4170.42 7.86 165.54 15.57 61.07 12 15 59

110.00 21 39 4 1970.58 -29.34 19.59 19.01 108.38 22 11 55

110.00 12 1 27 3998.30 10.41 150.94 14.03 57.25 13 8 5

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .6766 TRA-I.6034 TC3 1.4047 BAU .3799 SGT 2883.4 SIR 1639.S SG3 2524.3

ROE .4852 RRA -.6607 RC3 1.3905 FAU .41024 RRT .9301 RRF -.9738 RTF -.9483

FOE-4.7197 FRAI3.7779 FC-24.7049 BSP 11634 SGB 3317.0 R23 -,1650 R13 -.9667

BDE .8328 BRA 1.7561BC3 1.9765 FSp 8472 SGI 3274.3 SG2 530.3 THA 28.70

EARTH TO MARS

187.47 ECC .22517 INC .3731 vl 29.892

181.15 RCA 145.26 Apo 229.68 V2 23.948

141.29 ZAC 97.56 ETC 256,00 CLP 128.03

8.34 RAp 187.61 ECC 1.2366

PO CST TIM INJ 2 LAT INJ 2 LONG

1907.0 -23.39 52.80

3813.9 3.15 1177.29

1625.7 -24.26 31.82

3570.4 3.94 158.95

1370.6 -26.55 11.51

3398.3 6.02 144.60

ORBIT DETERMINATION ACCURACY

5T 1264.3 SR 795.1 SS 2868.4

CRT .9728 CR8 .9446 CST .9943

LSA 3220.8 NSA 269.3 SSA 30.8

ELI 1485.3 EL2 156.7 ALF 31.85

326



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 229.28 LAp -.23

RC 232.913 GL 3.66

PLANETOCENTRIC CONIC

C3 14.262 VHL 3.777

LNCH AZMTH LNCH TIME

90.00 18 46 56

90.00 9 55 8

100.00 20 14 25

100.00 11 10 20

110.00 21 36 33

110.00 12 4 42

FLIGHT TINE 288.00 ARRIVAL DATE AUG 1 1965

DISTANCE 670.120 EARTH TO MARS

LOt. 23.66 VL 32.743 GAL -§.45 AZL 89.58 HCA 212.75 SMA 187.31 ECC .22437 INC .4235 vl 29.892

LOP 236.41 VP 21.192 GAP -.65 AZP 90.36 TAL 329.49 TAp 182.24 RCA 145.28 APO 229.33 V2 23.988

GP 9.25 ZAL 133.99 ZAp 125.92 ETS 171.92 ZkE 161.61ETE 144.89 ZAC 97.36 ETC 256.03 CLP 126.47

OLA 12.05 RAL 160.83 RAO 8587.6 VEL 11.647 pTH 2.04 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

2520.30 -25.62 61.81 20.37 102.49 19 28 56

4397.07 6.36 183.02 16.11 62.35 11 8 25

2238.14 -26.70 40.77 20.08 103.96 20 51 43

4154.46 7.34 164.63 15.58 60.94 12 19 35

1981.15 -29.57 20.32 19.16 107.99 22 9 35

3984.22 9.89 150.18 14.03 57.11 13 11 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .6363 TRA-1.4964 TC3 1.2588 BAU .3610 $GT 2687.9 SGR 1655.3 SG3 2617.3

RDE .4871RRA -.6614 RC3 1.4142 FAU .42411 RRT .9239 RRF -.9728 RTF -.9422

FOE-4.7932 FRA14.2200 FC-25.7437 BSP 11060 SG8 3156.7 R23 -.1680 R13 -.9649

80E .8014 BRA 1.6361BC3 1.8931FSP 8803 SG1 3108.9 SG2 547.4 THA 30.69

3.401 DpA 8.48 RAp 187_08 ECC 1.2347

PO CST TIM INJ 2 LAT INJ 2 LONG

1920.3 -23.65 53.69

3797.1 2.60 176.35

1638.1 -24.52 32.65

3554.5 3.40 158.07

1381.2 -26.82 12.21

3384.2 5.49 143.86

ORBIT DETERMINATION ACCURACY

ST 1190.7 SR 801.3 SS 2895.4

CRT .9735 CRS .9415 CST .9930

LSA 3219.3 MSA 280.4 SSA 30.3

EL1 1427.0 EL2 152.9 ALF 33.67

LAUNCH DATE (_CT 17 1964 FLIGHT TIME 290.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC DI STANCE 673.983

RL 149.06 LAL .00 LOL 23.66 VL 32.734 8AL -5.43 AZL 89.53 HCA 213.78 SMA

RP 228.89 LAp -.26 LOP 237.44 VlP 11.125 GAP -.96 AZP 90.39 TAL 329.54 TAp

EARTH TO MARS

187.15 ECC .22382 INC .4712 vl 29.892

183.32 RCA 145.30 APO 229.00 V2 24.029

RE 234.778 GL 4.09 GP 9.17 ZAL 133.89 ZAP 124.35 ETS 172.38 ZAE 160.18 ETE 148.07 ZAC 97.15 ETC 256.07 CLp 124.86

PLANETOCENTRIC CONIC

C3 14.161VHL 3.763 DLA 12.43 RAL 180.93 RAD 6567.6 VEL 11.642 PTH 2.04 VflP 3.344 DpA 8.64 RAp IS6.55 ECC 1.2350

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT iNJ 2 LONG

90.00 i8 43 43 2§33.09 -23.81 82.70 20.51 102.08 19 25 56 1933.1 -23.88 54.56

90.00 9 39 7 4331.18 5.S$ 182.12 16.14 62.25 11 12 8 3781.1 2.09 175.46

100.00 20 11 28 2250.07 -26.90 41.60 20.2) 103.56 20 48 58 1650.1 -24.77 33.43

100.00 11 14 3 4139.37 6.84 163.81 15.61 60.83 12 23 2 3539.4 2.90 137.24

110.00 21 34 10 1991.28 -29.78 21.04 19.32 107.62 22 7 22 1391.3 -27.08 12.89

110.00 12 7 50 3970.93 9.40 149.47 14.05 §6.93 13 14 1 3370.9 4.98 143.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3963 TRA-1.3824 TC8 1.0973 BAU .3424 SGT 2460.7 _ 1671.4 SG3 2710.3 ST 1115.0 8R 808.0 SS 2923.5

ROE .4896 RRA -.8823 RC3 1.4378 FAu .43807 RRT .9159 RRF -.9719 RTF -.9339 CRT .9747 CRS .9387 CST .9913

FOE-4.8780 FRA14.8596 FC-26.7320 8SP 10447 _ 2991.Z R23 -.1713 R13 -.9628 LSA 3220.0 MSA 291.4 SSA 30.2

BDE .7716 8RA 1.5328 BC3 1.8088 FSP 9129 SGI 2937.0 SG2 566.8 THA 33.07 EL1 1369.1 EL2 147.2 ALF 35.71

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 228.51 LAp -.30

RC 236.623 GL 4.50

PLANETOCENTRIC CONIC

C3 14.070 VHL 3.751

LNCH AZMTH LNCH TIME

90.00 18 40 41

90.00 10 2 58

100.00 20 8 42

100.00 11 17 38

110.00 21 31 58

110.00 12 10 52

FLIGHT TIME 292.00 ARRIVAL DATE AUG 5 1965

DISTANCE 677.855

LOL 23.66 VL 32.726 GAL -5.41 AZL 89.48 HCA 214.82 SMA

LOP 238.48 VP 21.259 GAp -1.26 AZp 90.42 TAL 329.58 TAp

GP 9.09 ZAL 133.80 ZAp 122.74 ETS 172.82 ZAE 158.67 ETE

EARTH TO MARS

187.01 ECC .22292 INC .5171 vl 29.892

184.40 RCA 145.32 Apo 228.70 V2 24.070

150.89 ZAC 96.94 ETC 256.11 CLP 123.2i

DLA 12.88 RAL 161.03 RAD 6567.6 VEL 11.639 PTH 2.04 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH !NJ TIME

2545.35 -25.98 63.55 20.66 101.68 19 23 7

4366.05 5.37 181.27 16.19 62.16 11 15 44

2261.51 -27.08 42.41 20.39 103.17 20 46 23

4123.11 6.36 163.01 15.65 60.73 12 26 23

2000.99 -29.98 21.73 19.49 107.2_ 22 5 19

3958.40 8.93 148.80 14.08 56.87 13 16 50

DIFFERENTIAL CORRECTIONS

TOE .5551 TRA-1.2644 TC3 .9209 BAU .3247

ROE .4921RRA -.6639 RC3 1.4601FAU .45177

FDE-4.9511 FRA15.1050 FC-27.7969 6SP 9829

BDE .7419 BRA 1.4281BC3 1.7263 FSP 9463

LAUNCH DATE OCT 17 1964

MID-COURSE EXECUTION ACCURACy

SGT 2263.0 8_q 1687.3 $63 2802.6

RRT .9048 RRF -.9710 RTF -.9224

SGB 2822.8 R23 -.1760 R13 -.9605

SG1 2760.7 SG2 588.9 THA 35.89

FLIGHT TIME 294.00

DISTANCE 681.736

LOt. 23.66 VL 32.718 GAL -5.39 AZL 89.44 HCA 215.86 SMA

LOP 239.52 VP 21.293 GAP -1.56 AZP 90.45 TAL 329.60 TAp

GP 9.01 ZAL 133.73 ZAP 121.09 ETS 173.26 ZAE 157.07 ETE

3.290 DpA 8.83 RAp 185.94 ECC 1.2316

PO CST TIN INJ 2 LAT !NJ 2 LONG

1945.3 -24.11 55.39

3766.0 1.61 174.61

1661.5 -24.99 34.23

3325.1 2.41 156.45

1401.0 -27.32 13.54

3358.4 4.51 142.50

ORBIT DETERMINATION ACCURACY

ST 1035.7 SR 814.5 SS 2953.9

CRT .9762 CRS .9337 CST .9891

LSA 3220.1NSA 302.3 SSA 29.9

EL1 1310.2 EL2 139.7 ALF 38.02

HELIOCENTRIC CONIC

RL 149,06 LAL .00

RP 228.12 LAp -.33

RC 238.446 GL 4.89

PLANETOCENTRIC CONIC

C3 13.991VHL 3.74!

LNCH AZMTH LNCH TIME

90.00 18 37 51

90.00 10 6 41

100.00 20 6 6

100.00 11 21 6

110.00 21 29 54

110.00 12 13 48

DIFFERENTIAL CORRECTIONS

TOE .5140 TRA-1.1406

ROE .4950 RRA -.6633

FOE-3.0301FRA13.3403

BOE .7136 BRA 1.3205

ARRIVAL DATE AUG 7 1965

EARTH

186.88 ECC .22228 INC

185.46 RCA 145.34 APO

133.40 ZAC 9_.73 ETC

TO MARS

.5604 vl 29.892

228.41 V2 24.111

236.15 CLP 121.52

DLA 13.26 RAL 161.14 RAD 6567.6 VEL 11.635 PTH 2.04 VHP 3.239 DpA 9.03 RAp 185.32 ECC 1.2303

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2357.12 -26.14 84.38 20.82 101.30 19 20 28 1957.1 -24.32 56.18

4351.80 4.92 180.47 16.26 62.08 11 19 12 3751.8 1.15 173.82

2272.49 -27.23 43.18 20.56 102.80 20 43 59 1672.5 -25.21 34.97

4111.66 5.91 162.27 15.72 60.65 12 29 38 3311.7 1.96 155.71

2010.30 -30.16 22.39 19.67 106.91 22 3 24 1410.3 -27.53 14.17

3946.62 8.49 148.17 14.14 56.76 13 19 33 3346.6 4.06 141.88

MID-COURSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

TC3 .7309 BAU .3091 SGT 2034.9 _,R 1703.1 SG3 2893.7 ST 954.0 SR 821.4 SS 2982.5

RC3 1.4321 FAU .48543 RRT .$895 RRF -.9702 RTF -.9060 CRT .9784 CRS .9330 CST .9861

FC-28.8023 BSP 9181 8GB 2653.5 R23 -.1799 R13 -.9580 LSA 3222.0 NSA 313.1 SSA 29.6

BC3 1.6525 FSp 9785 SG1 2581.7 $62 613.4 THA 39.31 EL1 1252.2 EL2 129.5 ALF 40.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 17 1964 FLIGHT TIME 296.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC COttlC

RL 149.08 LAL .00

RP ZZ?.?3 LAP -.36

Re 240.246 GL 5.26

PLANE TC)CENTRIC CDNIC

C3 13.923 VNL 3.731

LNCH AZMTM LNCH TIME

90.00 18 35 11

90.00 10 10 16

lO0.O0 20 5 41

100.00 11 24 27

110.00 21 27 59

110.00 12 16 58

DIFFERENTIAL CQRRECTION8

TOE .4746 TRA-I.0100 TC3 .5323 BAU .2971

ROE .4988 RRA -.6662 RC3 1.5047 FAU .47956

FDE-S.1220 FRA15.9566 FC-29.8189 BSP 8484

806 .6885 BRA 1.2100 BC3 1.5960 FSP 10075

DISTANCE 685.627 EARTH TO MARS

LOL 23.66 VL 32.711GAL -5.38 AZL 89.40 HCA 216.90 SMA 186.75 ECC .22168 [NC .6021 vl 29.892

LOP 240.56 VP 21.328 GAp -1.85 AZF 90.48 TAL 329.62 TAp 186.53 RCA 145.35 APO 228.15 VZ 24.152

GP 8.94 ZAL 133.67 ZAp 119,40 ET8 173.68 ZAE 155.39 ETE 155.63 ZAC 96.51ETC 256.20 CLP 119.79

DLA 13.61RAL 161.26 RAO 6567.5 VEL 11.632 pTH 2.04 VHp 3.191DpA 9.25 RAp 184.67 ECC 1.2291

b-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2566.40 -26.29 65.17 20.99 100.93 19 18 O 1968.4 -24.51 56.95

4338.36 4.49 179.71 16.35 62.01 11 22 34 3738.4 .71 173.07

2283.00 -27.40 43.92 20.74 102.44 20 41 44 1683.0 -25.41 35.69

4098.99 5.49 161.56 15.80 60.57 12 32 46 3499.0 1.53 155.02

2019.21 -30.34 23.02 19.87 106.57 22 1 39 1419.2 -27.77 14.77

3935.55 8.08 147.58 14.21 56.67 13 22 14 3335.5 3.64 141.30

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1798.7 SGR 1719.1SG3 2983.8 ST 872.0 SR 829.1 SS 3013.5

RRT .8679 RRF -.9693 RTF -.8822 CRT .9816 CRS .9506 CST .9819

SGB 2488.1 R23 -.1818 R13 -.9557 LSA 3228.5 MSA 324.0 SSk 29.1

801 2404.7 SG2 638.7 THA 43.51 ELI 1197.7 EL2 115.2 ALF 43.53

LAUNCH DATE OCT 17 lg64 FbIGHT TIME 298.00 ARRIVAb OATE AUG 11 1965

HELIOCENTRIC CONIC

Rb 149.06 LAL .00

RP 227.34 LAP -.39

RE 242.030 GL 5.62

PLANETOCENTRIC CONIC

C3 13.665 VHL 3.724

LNCH AZMTH LNCH TIME

90.00 18 32 43

go. O0 10 13 44

100.00 20 1 27

100.00 11 27 42

110.00 21 26 14

110.00 12 19 28

DIFFERENTIAL C(_RRECTIONS

TOE .4309 TRA -.8773 TC3 .3102 BAU .2882

ROE .5017 RRA -.6680 RC3 1.5233 FAU .49246

F06-5.1921 FRA16.3858 FC-S0.7483 BSP 7877

BDE .6813 ERA 1.1028 BC3 1.5546 F9P 10403

DISTANCE 689.526 EARTH TO MARS

LOL 23.66 VL 32.704 GAb -5.36 AZb 89.36 HCA 217.95 SMA 186.63 ECC .22114 INC .6416 vl 29.89.2

LOP 241.61 VP 21.365 GAP -2.14 kip 90.51 TAL 329.63 TAP 187.58 RCA 145.36 APO 227.90 V2 24.1g3

GP 8.87 ZAL 133.62 ZAp 117.66 ETS 174.09 ZAE 153.64 ETE 157.63 ZAC 96.28 ETC 236.26 CLP 118.02

DLA 13.95 RAb 161.38 RAO 6567.5 VEL 11.630 PTH 2.04 VHP 3.146 DpA 9.48 RAp 183.98 ECC 1.2282

L-I TIME INJ LAT INJ L(_MG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2579.20 -26.42 65.93 21.18 100.57 19 15 43 1979.2 -24.70 57.69

4323.74 4,09 179.00 16.46 61.96 11 25 50 3725.7 .30 172.37

2293.07 -27.55 44.63 20.93 102.09 20 39 40 1693.1 -25.60 36.37

4087.11 5.09 160.91 15.91 60.50 12 35 49 3487.1 1.13 154.37

2027.75 -30.50 23.63 20.08 106.24 22 0 2 1427.7 -27.97 15.35

3925.20 7.69 147.03 14.31 56.59 13 24 48 3325.2 3.24 140.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1558.4 SGR 1733.4 SG3 3070.7 ST 783.5 SR 835.5 SS 3039.2

RRT .8320 RRF -.9694 RTF -.8437 CRT .9849 CRS .9277 CST .9764

SGB 2330.9 R23 -.1816 R13 -.9537 LSA 3230.4 MSA 334.4 SSA 28.9

SGI 2232.1 SG2 671.4 THA 48.65 ELI 1141.0 EL2 99.5 ALF 46.87

LAUNCH DATE OCT 17 1964 FbIGHT TIME 500.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC C¢3HIC

RL 149.06 LAL .00

RP 226.g5 LAp -.43

RC 243.792 GL 5.96

PLANETOCENTRIC CONIC

C3 13.818 VHL 3.717

LNCH AZMTH LNCH TIME

go.oo 18 30 26

90.00 10 17 5

lOO.O0 19 59 23

100.00 11 30 50

110.00 21 24 39

110.00 12 22 3

DIFFERENTIAL CORRECTIONS

TOE .3892 TRA -.7374 TC3 .0807 BAU .2853

RDE .5053 RRA -.6689 PC3 1.5421FAU .50556

F06-5.2758 FRA16.7832 FC-31.6749 9SP 7244

8DE .6379 ERA .9956 9C3 1.5442 FSP 10681

DISTANCE 695.434 EARTH TO MARS

bOL 23.$6 VL 32.697 GAL -5.35 AZL 89.32 HCA 919.00 SHA 186.52 ECC .22065 INC .67g6 ¥1 29.892

LOP 242.66 VP 21.402 GAP -2.42 AZP 90.53 TAL 329.63 TAp 188.63 RCA 145.36 Apo 227.67 V2 24.235

GF 8.79 ZAL 153.59 ZAp 115.89 ETS 174.50 2kE 151.85 ETE 159.42 ZAC 96.05 ETC 256.32 CLp 116.22

DLA 14.27 PAL 161.52 PAD 6567.5 VEL 11.628 PTH 2.04 VHp 3.104 DpA 9.73 RAp 183.26 ECC 1.2274

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

258g.55 -26.55 66.66 21.38 100.22 19 13 36 1g69.6 -24.87 58.40

4313.89 3.71 178.34 16.59 61.91 11 28 59 3713.9 -.08 171.71

2302.71 -27.68 45.32 21.14 101.75 20 37 45 1702.7 -25.78 37.03

4075.97 4.72 160.29 16.03 60.45 12 38 46 3476.0 .75 153.75

2035.92 -30.65 24.22 20.30 105.92 21 58 35 1435.9 -28.17 15.91

3915.53 7.33 146151 14.42 36.52 13 27 19 3315.3 2.87 140.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1316.7 $GR 1747.3 SG3 3154.9 ST 695.5 SR 842.6 SS 3066.8

RRT .7742 RRF -.9676 RTF -.7809 CRT .9893 CRS .9253 CST .9679

SGB 2189.1 R23 -.1740 R13 -.9531 LSA 3237.2 MSA 345.0 SSA Z8.5

SGt 2072.9 962 703.6 THA 55.11 ELI 1089.7 EL2 78.6 ALF 50.52

LAUNCH DATE OCT 17 1964 FbIGHT TIME 302.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 149.06 LAb .OO LOt. 23.66 VL 32.691 GAb -5.35 AZL 89.28 HCA vl 29.892

RP 226.56 LAp -.48 LOP 243.71VP 21.440 GAP -2.70 AZP 90.55 TAL v2 24.277

RC 243.534 GL 6.29 OF 8.72 ZAL 133.57 ZAP 114.07 ET9 174.89 ZAE CLP 114.37

PLANETOCENTR1C CONIC

C3 13.781VHL 3.712 OLA 14.57 PAL _61.66 RAO 6567.5 VEb 11.626 PTH 2.04 VHP 3.066 OpA 9.99 RAp 182.51ECC 1.2268

LNCH AZNTH LHCH TIME L-! TIME INJ bAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 28 _0 2599.44 -26.67 67.36 21.60 99.8g lg 11 39 1999.4 -25.03 59.08

90.00 10 20 20 4302.62 3.35 177.72 16.73 61.87 11 32 2 3702.8 -.44 171.09

100.00 19 57 29 2311.92 -27.81 45.97 21.36 101.43 20 36 1 1711.9 -25.95 37.67

lO0.O0 11 33 31 4065.58 4.37 159.72 16.17 60.40 12 41 37 3465.6 ,40 153.18

110.00 21 23 12 2043.72 -30.60 24.78 20.53 105.62 21 57 16 1443.7 -28.35 16.44

110.00 12 24 $8 3906.54 6.99 146.04 14.56 56.45 13 29 45 3306.5 2.53 139.79

DIFFERENTIAL CORRECTIONS NIO-CO(JR$E £XECUTI(:_I ACCURACY ORBIT DETERNINATION ACCURACY

TOE .3451 TRA -.5939 TC3 -.1667 BAU .2886 SGT 1093.3 9TAt 1759.5 $63 3_34.9 ST 603.6 8R 849.0 SS 3091.5

ROE .5089 RRA -.6699 RE3 1.5578 FAU .51774 RRT .6688 RRF -.9666 RTF -.6680 CRT .9936 CR8 .9227 CST .9551

FDE-5,3483 FRAJT.1794 FC-32.3253 OSP 6709 SG8 2071.6 R23 -.1545 R13 -.9547 bSA 3242.8 MS4 355.9 SSA 28.2

BDE .6149 9RA .8952 BC3 1.5667 FSP 10971 SG1 1933.2 SGZ 739.1THA 63.22 ELI 1040.3 EL2 55.5 ALF 54.65

DISTANCE 697.351 EARTH TO MARS

220.06 SMA 186.42 ECC .22020 INC .7160

329.61 TAP 189.67 RCA 145.37 APO 227.47

149.96 ETE 161.04 ZAC 95.81 ETC 256.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE OCT 17 1954 FLIGHT TIME 504.00 ARRIVAL DATE AUG 17 1955

HELIOCENTRIC CONIC

RL 149.06 LAL ,DO

RP 226.17 LAP -.49

RC 247.256 GL 6.60

PLANETOCENTRIC CONIC

C3 1].754 VHL 3.709

LNCH AZMTH LNCH TIME

90.00 18 26 25

90.00 10 23 27

100.00 19 55 47

100.00 11 36 47

110.00 21 21 55

110.00 12 27 8

DIFFERENTIAL CORRECTIONS

TDE .3009 TRA -.4445

RDE .5125 RRA -,6702

FD(-5.4202 FRA17.5507

BDE .5945 BRA .8042

DISTANCE 701.275 EARTH TO MARS

LOL 23.66 VL ]2.686 GAL -5.34 AZL 89.25 HCA 221.11 SMA 186.32 ECC .21980 INC .7510 Vl 29.892

LOP 244.77 VP 21.478 GAP -2.98 AZP 90.57 TAL ]29.58 TAp 190.70 RCA 145.37 APO 227.27 V2 24.318

GP 8.65 ZAL 133.56 ZAp 112.23 ETS 175.28 ZAE 148.03 ETE 162.51 ZAC 95.56 ETC 256.45 CLP 112.50

DLA

L-I TIME INJ LAT

2609.88 -26.78

4292.52 5.02

2320.71 -27.93

4055.92 4.04

2051.18 -30.93

3898.21 6.68

TC3 -.4263 BAU .2994

RC3 1.5714 FAU .52931

FC-33.]181 BSP 6268

8C3 1.6282 FSP 11237

14.84 RAL 161.81 RAO 6567.5 VEL 11.625 PTH 2.04 VHP ].031 OpA 10.27 RAp 181.73 ECC 1.2263

INJ LONG [NJ RT ASC INJ AZNTH' INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

68.03 21.81 99.57 19 9 54 2008.9 -25.18 59.75

177.14 16.90 61.83 11 35 0 3692.5 -.77 170.51

46.60 21.59 101.12 20 ]4 27 1720.7 -26.11 ]8.27

159.18 16.53 60.36 12 44 2] 3455.9 .07 152.65

25.32 20.78 105.3] 21 56 6 1451.2 -28.52 16.95

145.59 14.71 56.40 15 32 6 ]298.2 2.21 139.35

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 906.0 SGR 1770.0 6G3 3310.0 ST 511.5 SR 855.2 Ss 3114.8

RRT .4743 RRF -.9657 RTF -.4612 CRT .9973 CRS .9201CST .9]35

SGB 1988.4 925 -.1169 R13 -.9586 LSA 3249.8 NSA 365.0 SSA 27.9

SG1 1833.2 SG2 770.1THA 73.33 ELI 996.0 EL2 32.5 ALF 59,15

LAUNCH DATE OCT 17 1964 FLIGHT Tit( 306.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CCNIC

RL 149.06 LAL .00

RP225.78 LAp -.53

RC 248.959 GL 6.90

PLANETOCENTRIC C(_NIC

C3 !_.736 VHL 3,706

LNCH AZNTH LNCH TIME

90.00 18 24 42

90.00 10 26 29

100.00 19 54 14

100.00 11 39 37

110.00 21 20 47

110.00 12 29 34

DIFFERENTIAL CORRECTIONS

TOE .2555 TRA -.2905

ROE .5161 RRA -.6700

FOE-5.488] FRA17.9001

BOE .5759 BRA .7303

DISTANCE 705.208 EARTH TO MARS

LOt. 23.66 VL 32.681 GAL -5.34 AZL 89.22 HCA 222.17 Sl4A 186.23 ECC .21945 INC .7845 vl 29.892

LOP 245.85 VP 21.518 GAP -].25 AZP 90.58 TAL 329.55 TAp 191.72 RCA 145.]6 APO 227.10 V2 24.360

GP 8.57 ZAL 133.58 ZAP 110.35 ETS 175.66 ZAE 146.06 ETE 16].84 ZAC 95.31 ETC 256.52 CLP 110.59

OLA 15.10 RAL 161.98 RAD 6567.5 VEL 11.624 PTH 2.04 VHp 2.999 OPA 10.55 RAp 180.93 ECC 1.2261

L-[ TIME [NJ LAT ]NJ LONG INJ RT ASC INJ AZMIH iNJ TIME PO C$T TIM INJ 2 LAT !NJ 2 LONG

2617.87 -26.88 68.67 22.07 99.27 19 8 19 2017.9 -25.32 60,35

4282.97 2.71 176.61 17.08 61.80 11 ]7 52 3683.0 -1.08 169.98

2329.08 -28.03 47.20 2t.84 100.82 20 33 3 1729.1 -26.25 ]8.85

4046.99 ].74 158.69 16.51 60.32 12 47 4 3447.0 -.24 152.17

2038.30 -31.06 25.84 21.04 105.05 21 55 5 1458.] -28.68 17.44

]890.54 6.39 145.19 14.88 56.35 13 34 24 3290.5 1.92 138.95

MIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 -.6973 BAU .3176 SGT 799.7 S_ 1778.8 $63 3380.1 ST 419.2 SR 861.1 $9 3136.5

RC3 1.5827 FAU .54021 RRT .1461RRF -.9647 RTF -.1164 CRT .9960 CRS .9176 CST .8947

FC-34.047] BSP 5980 SGB 1950.3 923 -.0597 913 -.9631 LSA 3257.8 NSA 374.7 SSA 27.6

8C3 1.7295 FSP 11488 SG1 1783.6 SG2 789.0 THA 85.32 ELI 957.1EL2 ]3.6 ALF 64.10

LAUNCH DATE OCT 17 1964 FLIGHT TI_ 308.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 225.38 LAp -.56

RC 250.643 GL 7.19

PLANETOCENTRIC CONIC

C3 15.729 VHL 3.705

LNCH AZMTH LNCH TIME

go.o0 18 23 10

90.00 10 29 24

100.00 19 52 54

100.00 11 42 21

110.00 21 19 49

110.00 12 31 55

DIFFERENTIAL CORRECTIONS

TOE .2053 TRA -.1348

ROE .5178 RRA -.6715

FOE-5.5000 FRA18.2803

BDE .5568 BRA .6849

DISTANCE 709.147 EARTH TO MARS

LOt. 23.66 VL 32.676 GAL -5.35 AZL 89.18 HCA 22].24 SMA 186.15 ECC .21914 INC .8168 vl 29.892

LOP 246.90 VP 21.557 GAP -3.52 AZP 90.60 TAL 329.50 TAp 192.74 RCA 145.56 Apo 226.94 V2 24.402

GP 6.49 ZAL 133.61 ZAp 108.44 ETS 176.04 ZAE 144.04 ET[ 165.06 ZAC 95.05 ETC 256.60 CLP 108.65

OLA 15.35 RAL 162.15 RAD 6567.5 VEL 11.624 pTH 2.04 VHP 2.971 OpA 10.84 RAp 180.10 ECC 1.2259

L-i TIME |NJ LAT INJ LONG INJ RT &$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2626.41 -26.97 69.28 22.33 98.98 19 6 56 2026.4 -25.45 60.94

4274.20 2.43 176.12 17.29 61.76 11 40 38 3674.2 -1.36 169.49

2]]7.04 -28.14 47.77 22.10 100.54 20 ]1 51 1717.0 -26.39 39.40

40]8.80 3.47 158.24 16.71 60.29 12 49 40 3438.8 -.51 151.72

2065.06 -31.18 26.33 21.32 104.78 21 54 14 1465.1 -28.84 17.91

]883.54 6.12 144.82 15.07 56.30 15 ]6 39 3283.5 1.65 138.58

MID-COURSE EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

TC3 -.9931 8AU .3433 SGT 830.2 $GR 1763.1 SG3 3441.8 ST 324.8 SR 863.8 SS 3146.6

RC] 1.5848 FAU .54778 RRT -.2550 RRF -.9635 RTF .2964 CRT .9776 CRS .9137 CST .8172

FC-34.5432 BSP 5945 SGB 1966.9 923 .0107 913 -.9648 LSA 3256.5 NSA 383.8 SSA 27.7

8C3 1.8703 FSP 11832 SG1 1798.7 SG2 795.7 THA 98.43 ELI 920.6 EL2 64.1 ALF 69.72

LAUNCN OATE OCT 17 1964 FLIGHT TIME ]10.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 224.99 LAP -.59

RC 252.307 GL 7.47

PLANETOCENTRIC CONIC

C3 13.730 VHL 3.703

LNCH AZMTH LNCH TIME

90.00 18 21 49

90.00 10 32 13

100.00 t9 51 43

100.00 11 45 0

110.00 21 19 0

110.00 12 34 12

DIFFERENTIAL CCRRECTIONS

TOE .1613 TRA .0611 TC3-1.2770 BAU .3749

ROE .5226 RRA -.6685 RC3 1.5941 FAU .55817

FOE-5.5926 FRA18.5418 FC-35.1939 BSP 6039

8OE .5469 BRA .6692 8C3 2.0426 FSP 11972

DISTANCE 713.098

LOL 23.66 VL 32.671 GAL -5.35 AZL 89.15 HCA 224.31 SMA

LOP 247.97 VP 21.598 GAP -3.78 AZ1P 90.61 TAL 329.44 TAp

GP 8.41 ZAL 133.65 ZAP 11_.50 ET8 176.40 ZAE 141.98 ETE

EARTH TO MARS

186.07 ECC .21888 INC .8480 vl 29.892

193.75 RCA 145.34 Apo 226.80 V2 24.444

|66.19 ZkC 94.78 ETC 256.68 CLP 106.69

DLA 15.57 RAL 162.33 RAD 6367.5 VEL 11.624 PTH 2.04 VHp 2.946 DpA 11.14 RAp 179.25 ECC 1.2260

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2634.53 -27.05 69.86 22.60 98.70 19 5 43 2034.5 -25.57 61.51

4266.13 2.1T 175.67 17.51 61.76 11 43 19 5666.1 -1.62 169.04

2344.61 -28.23 48.31 22.38 100.27 20 30 47 1744.6 -26.52 ]9.93

4031.28 3.21 157.83 16.93 60.26 12 52 11 3431.3 -.77 151.30

2071.51 -31.29 26.80 21.61 104.52 21 53 31 1471.5 -29.98 18.36

3877.14 5.88 144.48 15.28 56,27 13 38 49 3277.1 1.41 138.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 980.0 SGR 1788.9 963 3499.8 ST 251.5 SR 870.6 SS 3170.5

RRT -.5533 RRF -.9624 RTF .6049 CRT .8941 CRS .9121 CST .6389

2039.7 923 .0§96 913 -.9644 LSA 3273.8 MSA 393.3 SSA 27.1

SGI 1887.3 SG2 773.7 THA 110.45 EL1 899.6 EL2 109.0 ALF 75.30
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE OCT 17 1964 FLIGHT TIME 312.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 224.60 LAP -.63

RC 253.951 GL 7.73

PLANETOCENTRIC CONIC

C3 13.742 VHL 3.707

LNCH AZMTH LNCH TIME

90.00 18 20 39

90.00 10 54 55

100.00 19 50 43

100.00 11 47 32

110.00 21 18 ZO

110.00 12 36 25

DIFFERENTIAL CORRECTIONS

TOE .1147 TRA .2000 TC3-1,5755 BAU ,4122

RDE .5263 RRA -.6654 RC3 1,5978 FAU .56653

F01-5.6352 FRA18,7926 FC-35.6912 BSP 6399

8DE .5389 8RA .6948 BC3 2.2439 FSP 12132

DISTANCE 717.055 EARTH TO MARS

LOL 23.66 VL 32.667 GAL -5.36 AZL 89.12 HCA 225.38 SMA 186.00 ECC .21866 INC .8782 vl 29.892

LOP 249.04 VF 21,659 GAP -4.04 AZP 90.62 TAL 329.37 TAp 194.75 RCA 145.33 APO 226.67 V2 24.486

GP 8.33 ZAL 133.71 ZAp 104.54 ETS 176.76 ZAE 159.88 ETE 167.22 ZAC 94.51ETC 256.77 CLP 104.70

OLA 15.78 RAL 162.53 RAD 6567.5 VEL 11.624 PTH 2.04 VHp 2.92540PA 11.45 RAP 178.38 ECC 1.2262

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST T|M INJ 2 LAT INJ Z LONG

2642.21 -27.13 70.41 22.89 98.43 19 4 41 2042.2 -_5.69 62.04

4258.81 1.94 175.26 17.75 61.74 11 45 54 3658.8 -1.86 168.63

2351.77 -28.31 48.85 22.68 100.01 20 29 54 1751.8 -26.64 40.43

4024.48 2.98 157.45 17.17 60.24 12 54 37 3424.3 -1.00 150.93

2077.63 -31.39 27.25 21.91 104.27 21 52 57 1477.6 -29.12 18.78

3871.39 5.66 144.18 15.50 56.23 13 40 56 3271.4 1.19 137.95

MID-CoURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 1224.3 SGR 1791.1 SG3 3549.4 ST 204.8 SR 875.4 SS 3187.1

RRT -.7218 RRF -.9611RTF .7765 CRT .6254 CRS .9099 CST .2513

SGB 2169.5 R23 .0879 R13 -.9645 LSA 3286.8 MSA 402.5 SSA 26.7

SGI 2037.7 SG2 744.8 THA 120.82 EL1 885.1 EL2 158.0 ALF 81.40

LAUNCH DATE OCT 17 1964 FLIGHT TIME 314.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC C(_IC

RL 149.06 LAL .O0

RP 224.21 LAp -.86

RC 255.576 GL 7.98

PLANETOCENTRIC CONIC

C3 13.763 VHL 3.710

LNCH AZMTH LNCH TIME

90.00 18 19 41

90.00 10 37 31

100.00 19 49 54

100.00 11 50 0

110.00 21 17 49

110.00 12 58 33

DIFFERENTIAL CORRECTIONS

TOE .0665 TRA .5727

ROE .5304 RRA -.6616

FDE-5.7107 FRA19.O125

80E .5345 BRA .7594

DISTANCE 721.020 EARTH TO MARS

LOL 23.66 VL 32.663 GAL -5.37 AZL 89.09 HCA 226.46 SMA 185.94 ECC .21849 INC .9074 vl 29.892

LOP 250.11 VP 21.681 GAP -4.29 A ZP 90.63 TAL 329.28 TAp 195.74 RCA 145.31 APO 226.56 V2 24.527

GP 8.24 ZAL 135.78 ZAP 102.56 ETS 177.11 ZAE 137.76 ETE 168.17 ZAC 94.23 ETC 256.86 CLP 102.70

DLA

L-I TIME INJ LAT

2649.46 -27.20

4252.22 1.72

2358.54 -28.39

4018.39 2.78

2083,43 -31.49

3866.26 5.47

TC3-1.8815 BAU .4542

RC3 1.5980 FAU .57364

FC-36.0840 BSP 6976

BC3 2.4686 FSP 12272

15.97 RAL 162.73 RAD 6567.5 VEL 11.625 PTH 2.04 VHp 2.908 DpA 11.75 RAp 177.49 ECC 1.2265

INJ LC_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.93 23.20 98.18 19 3 50 2049.5 -25.79 62.55

174.89 18,01 61,73 11 48 24 3652.2 -2.07 168.27

49.32 22.99 99.76 20 29 12 1758.5 -26.75 40.90

157.12 17.42 60.22 12 56 58 3418.4 -1.21 150.60

27.67 22.24 104.04 21 52 33 1483.4 -29.24 19.19

143.91 15.75 56.20 13 43 0 3266.3 .99 137.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1522.5 SGR 1790.7 SG3 3590.9 ST 211.1 SR 879.7 SS 3201.2

RRT -.8097 RRF -.9598 RTF .8654 CRT .1366 CRS .9076 CST -.2875

SGB 2350.4 R23 .0972 R13 -.9666 LSA 3301.0 MSA 411.2 SSA 26.3

SG1 2239.2 SG2 714.4 THA 129.31 ELI 880.2 EL2 209.0 ALF 88.01

LAUNCH DATE OCT 17 1964 FLIGHT TIME 316.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 223.82 LAP -.69

RC 257.18D GL 8.22

PLANETOCENTRIC CONIC

C3 13.794 VHL 3.714

LNCH AZMTH LNCH TIME

90.00 18 18 54

90.00 10 40 2

tOO.O0 19 49 15

100.00 11 52 22

110.00 21 17 28

110.00 12 40 38

DIFFERENTIAL CORRECTIONS

TOE .0174 TRA .5492

ROE .5339 RRA -.6571

F01-5.7556 FRA19.2007

BDE .3342 BRA .8564

DISTANCE 724.992 EARTH TO MARS

LOL 23.66 VL 32.660 GAL -5.38 AZL 89.06 HCA 227.54 SHA 185.88-ECC .21836 INC .9356 vl 29.892

LOP 251.19 Vp 21.723 GAP -4.54 AZP 90.63 TAL 529.19 TAp 196.73 RCA 145.29 APO 226.47 v2, 24.569

GP 8.15 ZAL 133.88 ZAP 100.57 ETS 177.46 ZAE 135.60 ETE 169.06 ZAC 93.94 ETC 256.96 CLP 100.68

OLA 16.14 RAL 162.95 RAD 6567.5 VEL 11.627 PTH 2.04 VHP 2.893 DpA 12.06 RAp 176.59 ECC 1.2270

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.28 -27.27 71.42 23.52 97.95 19 3 11 2056.3 -25.89 63.02

4246.39 1.54 174.57 18.28 61.72 11 50 48 3646.4 -2.26 167.94

2364.91 -28.47 49.78 23.32 99.55 20 28 40 1764.9 -26.85 41.34

4012.99 2.60 156.82 17.70 60.21 12 59 15 3415.0 -1.39 150.30

2088.90 -31.58 28.07 22.57 103.82 21 52 17 1488.9 -29.36 19.57

3861.76 5.30 143.67 16.02 56.18 13 45 0 3261.8 .82 137.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.1959 8AU .5004 SGT 1854.5 SGR 1787.2 SG3 3623.4 ST 270.4 SR 883.1 SS 3212.0

RC3 1.5940 FAU .57915 RRT -.8569 RRF -.9583 RTF .9129 CRT -.2653 CRS .9052 CST -.6472

FC-36.3494 BSP 7730 SGB 2575.5 R23 .0956 R13 -.9700 LSA 3315.6 MSA 419.8 SSA 25.9

BC3 2.7134 FSp 12391 SG1 2481.7 SG2 688.5 THA 136.24 EL1 886.3 EL2 259.8 ALF 95.08

LAUNCH DATE OCT 17 1964 FLIGHT TIME 318.00 ARRIVAL DATE AUG 31 1965

EARTH TO MARS

228.62 SMA 185.83 ECC .21827 INC .9629 vl 29.892

329.08 TAp 197.70 RCA 145.27 Apo 226.39 V2 24.611

133.43 ETE 169.88 ZAC 93.66 ETC 257.06 CLP 98.65

HELIOCENTRIC CONIC DISTANCE 728.972

RL 149.06 LAL .00 LOL 23.66 VL 32.657 GAL -5.40 AZL 89.04 HCA

RP 223.44 LAp -.72 LOP 252.28 VP 21.766 GAP -4.79 AZP 90.64 TAL

RC 258.763 GL 8.45 GP 8.05 ZAL 133.98 ZAP 98.56 ETS 177.80 ZAE

PLANETOCENTRIC CONIC

C3 13.834 VHL 3.719 DLA 16.30 RAL 163.18 RAD 6567.5 VEL 11.628 pTH 2.04 VHP 2.883 DpA 12.37 RAp 175.68 ECC 1.2277

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 18 18 20 2662.66 -27.33 71.87 23.86 97.72 19 2 42

90.00 10 42 26 4241.28 1.37 174.28 18.58 61.71 11 53 7

100.00 19 48 48 2370.89 -28.53 50.21 23.66 99.31 20 28 19

100.00 11 54 38 4008.29 2.44 156.56 17.99 60.20 13 1 26

110.00 21 17 17 2094.06 -31.66 28.45 22,92 103.61 21 52 11

110.00 12 42 39 3857.88 5.15 143.47 16.30 56.16 13 46 57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0326 TRA .7294 TC3-2.5139 8AU .5498 SGT 2206.8 SGR 1781.0 S63"3647.0

RDE .5373 RRA -.6313 RC3 1.5871FAU .58352 RRT -.8836 RRF -.9567 RTF .9404

FDE-5.7959 FRAJ�.3466 FC-36.5175 BSP 8628 SG,B 2835.9 R23 .0882 R13 -.9740

BOE .5383 BRA .9779 BC3 2.9730 FSP 12478 SG1 2736.1 SG2 667.6 THA 141.87

PO CST TIM INJ 2 LAT INJ 2 LONG

2062.7 -25.98 63.47

3641.3 -2.42 167.65

1770.9 -26.95 41.76

3408.3 -1.55 150.04

1494.1 -29.47 19_93

3257.9 .67 137.25

ORBIT DETERMINATION ACCURACY

ST 359.2 SR 886.1 SS 3220.3

CRT -.4829 CRS .9028 CST -.8108

LSA 3331.8 MSA 428.1 SSA 25.5

EL1 905.2 EL2 307.9 ALF 102.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I. 1964)

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .OD

RP 223.01 LAp -.75

RC 260.326 GL 8.67

PLANEYOCENTR]C CONIC

C3 13.864 VHL 3.726

LNCH AZMTH LNCH TIME

90.00 18 17 56

90.00 10 44 44

100.00 19 48 32

100.00 11 56 49

110.00 21 17 15

110.00 12 44 36

FLIGHT TIME 320.00 ARRIVAL DATE SEp 2 1965

DISTANCE 732.959 EARTH TO MARS

LOL 23.66 VL 32.654 GAL -5.42 AZL 89.01 HCA 229.71 SMA 185.78 ECC .21823 INC .9894 Vt 29.892

LOP 253.37 VP 21.809 GAP -5.03 AZP 90.54 TAL 328.96 TAp 198.67 RCA 145.24 APO 226.32 V2 24.653

GP 7.95 ZAL 134.11 ZAP 96.55 ETS 178.12 ZAE 131.25 ETE 170.64 ZAC 93.36 ETC 257.16 CLp 96.61

DLA 16.44 RAL 163.42 RAD 6587.5 VEL 11.631 PTH 2.04 VHp 2.876 DpA 12.67 RAp 174.76 ECC 1.2285

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2668.62 -27.38 72.30 24.22 97.52 19 2 25 2068.5 -25.06 53.89

4236.90 1.23 174.04 18.89 61.71 11 55 21 3656.9 -2.56 167.41

2376.48 -28.59 50.61 24.02 99.11 20 28 8 1776.5 -27.04 42.15

4004.28 2.30 156.34 18.30 60.19 13 3 33 3404.3 -1_68 149.82

2098.91 -31.74 28.81 23.29 103.41 21 52 14 1498.9 -29.57 20.27

3854.61 5.03 143.30 18.80 56.14 13 48 50 3254.6 .55 137.08

DIFFERENTIAL CORRECTIONS

TOE -.0836 TRA .9130 TC3-2.8344 8AU .6020

ROE .5407 RRA -.6447 RC3 1.5761FAU .58828

FOE-S.8242 FRAI�.4568 FC-36.$580 BSP 9635

8DE .5472 BRA 1.1177 8C3 3.2432 FSP 12537

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 222.66 LAp -.79

RC 261.869 GL 8.87

PLANETOCENTRIC CONIC

C3 13.943 VHL 3.734

LMCH *Z_TH LNCH T!ME

90,00 18 17 45

90.00 10 46 56

100.00 19 48 27

100.00 11 58 55

110.00 21 17 22

110.00 12 46 29

MID-COURSE EXECUTIC(M ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2573.1SGR 1771.8 863 3661.0 ST 461.9 SR 888.1 88 3224.9

RRT -.8995 RRF -.9549 RTF .9571 CRT -.5979 CRS .9003 CST -.8861

SGB 3124.1 R23 .0790 R13 -.9778 LSA 3348.4 MSA 436.1 SSA 25.1

SGI 3055.3 SG2 652.0 THA 146.50 ELI 937.6 EL2 350.7 ALF 110.22

FLIGHT TIt_ 322.00

DISTANCE 736.953

LOt. 25.66 VL 32.652 GAL -5.44 AZL 88.98 HCA 230.80 SNA 185.74 ECC .21822 INC

LOP 254.46 VP 21.853 GAP -5.27 AZP 90.64 TAL 328.83 TAp 199.63 RCA 145.21 Apo

GP 7.85 ZAL 134.25 ZAP 94.53 ETS 178.44 ZAE 129.05 ETE 171.36 ZAC 93.07 ETC

ARRIVAL DATE SEP 4 1965

EARTH TO MARS

1.0152 vl 29.892

226.27 V2 24.695

257.27 CLP 94.58

DLA 16.56 RAL 163.67 RAO 6567.5 VEL 11.633 PTH 2.04 VHP 2.873 DpA 12.96 RAp 173.84

i-T T!ME [NJ LAT !NJ LONG vul oT I{r lUl l lT_ IUl xil; _ r;T ;iM mMI 9 I i;-- . .,.. ,., ... .....................................

2674.16 -27.43 72.70 24,59 97.32 19 2 19 2074.2 -26.13

4233.24 1.1t 173.83 19.23 61.70 11 57 29 3633.2 -2.68

2381.68 -28.65 50.99 24.39 98.92 20 28 8 1781.7 -27.12

4000.96 2.19 156.16 18.63 60.18 13 5 36 3401.0 -1.80

2103.45 -31.81 29.14 23.68 103.22 21 52 26 1503.5 -29.67

5851.95 4.93 143.16 16.92 56.13 13 50 41 3252.0 .45

DIFFERENTIAL CORRECTIONs

TOE -.1554 TRA 1.0995 TC3-3.1553 BAU .6563

ROE .5440 RRA -.6370 RC3 1.5618 FAU .58763

F0[-5.8488 FRA19.5236 FC-36.4857 BSP 10722

BDE .5606 BRA 1.2707 8C3 3.5206 FSP 12562

ECC 1.2295

[NJ 2 LONG

64.27

167.21

42.52

149.64

20.59

136.94

ORBIT DETERMINATION ACCURACY

8T 571.8 SR 889.8 SS 3227.5

CRT -.6632 CRS .8978 CST -.9243

LSA 3367.2 MSA 443.9 SSA 24.7

EL1 984.4 EL2 386.8 ALF 117.72

MID-COURSE EXECUTION ACCURACY

SGT 2948.5 8GR 1759.8 863 5665.4

RRT -.9090 RRF -.9529 RTF .9680

SGB 3433.8 R23 .0700 R13 -.9812

SG1 3373.4 SG2 641.2 THA 150.34

LAUNCH OATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 222.28 LAp -.82

RC 263.392 GL 9.07

PLANETOCENTRIC CONIC

CS 14.013 VHL 3.743

LNCH AZMTH LNCH TIME

90.00 18 17 45

90.00 10 49 1

100.00 19 48 32

100.00 12 0 55

110.00 21 17 39

110.00 12 48 18

FLIGHT TIRE 324.00 ARRIVAL DATE 8EP 6 1965

DISTANCE 740.955 EARTH TO MARS

LOL 23.66 VL 52.850 GAL -5.46 AZL 68.96 HCA 251.90 SMA 185.70 ECC .21826 INC 1.0403 vl 29.892

LOP 255.55 VP 21.897 GAP -5.51 AZP 90.64 TAL 528.68 TAp 200.58 RCA 145.17 APO 226.24 V2 24.757

GP 7.74 ZAL 134.41 ZAP 92.52 ETS 178.75 ZAE 128.85 ETE 172,02 ZAC 92.78 ETC 257.37 CLP 92.54

DL k 16.67 RAL 163.93 RAD 6567.6 VEL 11.656 PTH 2.04 VHp 2.873 DpA 15.25 RAp 172.93 ECC 1.2306

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2679.28 -27.47 73.07 24.98 97.14 19 2 24 2079.3 -26.20 64.63

4230.31 1.02 173.67 19.58 61,70 11 59 52 5630.3 -2.77 167.04

2386.50 -28.70 51.34 24.79 98.74 20 28 19 1786.5 -27.19 42.86

3998.52 2.10 156.02 18.97 60.17 13 7 34 5398.3 -1.89 149.49

2107.69 -31.88 29.46 24.08 103.05 21 52,47 1507.7 -29.75 20.89

3849.89 4.85 143.05 17.26 56.12 13 52 28 5249.9 .37 156.65

DIFFERENTIAL CORRECTIONS

TOE -.1882 TRA 1.2689 TC3-3.4757 BAU .7125

RD( .5472 RRA -.6281 RC3 1.5445 FAU .58768

F02-5.8647 FRA19.5460 FC-36.3080 BSP 11864

BDE .5787 BRA 1.4338 BC3 3.8034 FSP 12551

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3331.0 8GR 1745.2 SG3 3660.3 ST 686.1 SR 890.7 88 3226.7

RRT -.9146 RRF -.9507 RTF .9753 CRT -.7036 CRS .8953 CST -.9459

SGB 3760.4 R25 .0619 R13 -.9841 LSA 3386.9 MSA 451.3 SSA 24.2

SG1 3706.6 SG2 634.0 THA 153.56 EL1 1044.6 EL2 415.7 ALF 124.72

LAUNCH DATE OCT 17 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CCICIC

RL 149.06 LAL .00

RP 221.89 LAp -.85

RC 264.895 GL 9.26

PLANETOCENTRIC CONIC

C3 14.092 VHL 3.754

LNCH AZMTH LNCH TIME

90.00 18 17 57

90.00 10 51 1

100.00 19 48 49

100.00 12 2 50

110.00 21 18 5

110.00 12 50 3

DIFFERENTIAL CCRRECT|ON8

TOE -.2418 TRA 1.4804

RDE .5503 RRA -.6182

F02-5.8739 FRA19.5275

BDE .6011 8RA 1.6043

DISTANCE 744.963 EARTH TO MARS

LOt. 23.66 VL 32.648 GAL -5.49 AZL 88.94 HCA 233.00 SMA 185.67 ECC .21834 INC 1.0647 vl 29.892

LOP 256.65 VP 21.942 GAP -5.74 AZP 90.64 TAL 328.52 TAp 201.52 RCA 145.13 APO 226.21 V2 24.779

GP 7.63 ZAL 134.58 ZAP 90.51 ET8 179.06 ZAE 124.65 ETE 172.64 ZAC 92.48 ETC 257.49 CLP 90.51

DLA 16.76 RAL 164.21RAD 6567.6 VEL 11.639 PTH 2.04 VHP 2.876 DpA 13.53 RAp 172.02 ECC 1.2319

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2683.97 -27.51 73.41 25.39 96.98 19 2 41 2084.0 -26.26 64.96

4228.11 .95 173.35 19.94 61.70 12 1 29 3628.1 -2.84 166.92

2390.95 -28.T4 51.66 25.20 98.58 20 28 40 1790.9 -27.26 4S.17

3996.38 2.03 155.91 19.54 60.17 13 9 27 3396.4 -1.95 149.39

2111.63 -31.94 29.73 24.50 102.89 21 53 17 1511.6 -29.84 21.17

3848.44 4.79 142.97 17.62 56.11 13 54 12 3248.4 .31 136.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3-3.7938 BAU .7702 SGT 3717.t SGR 1727.7 SG3 3645.3 ST 802.9 SR 891.0 86 3223.3

RC3 1.5237 FAU .58614 RRT -.9177 RRF -.9483 RTF .9804 CRT -.7299 CRS .8928 CST -.9592

FC-36.0082 9SP 13052 9GIB 4099.0 R23 .0552 R13 -.9865 LSA 3408.4 NSA 458.5 SSA 25.8

BC3 4.0881FSP 12513 SG1 4050.5 912 630.0 THA 156.29 ELI 1116.6 EL2 438.0 ALF 130.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE 0C7 17 1964

HEL|OCENIRIC CONIC

RL 148.06 LAL .00

RP 221.$1 LAP -.88

RC 266.379 GL 9.44

PL ANETOCENTRIC CONIC

C3 14.182 VHL 3.766

LNCH AZHTH LNCH TIME

90.00 18 18 20

gO.O0 10 52 55

100.00 19 49 16

100.00 12 4 40

110.00 21 18 41

110.00 12 51 45

FLIGHT TIME 328.00 ARRIVAL DATE SEP IO 1965

DISTANCE 748.978 EARTH TO MARS

LOL 23.66 VL 32.646 GAL -5.52 AZL 68.91HCA 234.10 sMA 185.65 ECC .21846 INC 1.0885 vl 29.892

LOP 257.75 Vp 21.986 GAP -5.97 AZP 90.64 TAL 328.35 TAP 202.45 RCA 145.09 APO 226,20 v2 24.820

GP 7.51 ZAL 134.77 ZAp 88.51 [TS 179.35 ZAE 122.45 ETE 173.23 ZAC 92.18 ETC 257.60 CLP 88.49

DLA 16.84 RAL 164.49 RAD 6567.6 VEL 11.643 pTH 2.04 VHF 2.884 DpA 15.80 RAp 171.12 ECC 1.2334

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2688.25 -27.$5 73.71 25.81 96.83 19 3 9 2088.3 -26.32 65.26

4226.62 .90 173.46 20.33 61.70 12 3 22 3626.6 -2.89 166.84

2395.02 -28.79 51,96 25.63 98.43 20 29 11 1795.0 -27.32 43.46

3995.09 1.99 155.84 19.72 60.17 13 11 15 3395.1 -2.00 149.32

2115.28 -31.99 30.02 24.93 102.74 21 53 56 1515.3 -29.91 21.43

3847.59 4.76 142.93 18.00 56.11 13 55 53 3247.6 .28 136.71

DIFFERENTIAL CORRECTIONS

TOE -.2962 TRA 1.6743 TCS-4.1064 DAU .8289

ROE .5532 RRA -.6075 RC3 1.4997 FAU .$8312

F06-5.8744 FRA19.4714 FC-3S.5966 BSP 14274

BOE .6275 BRA 1.7811 8C3 4.3717 FSP 12443

LAUNCH DATE OCT 17 1964

HELIOCENTRIC C_IC

RL 149.08 LAL .OO

RP 221.13 LAp -,91

RC 267.844 GL 9,60

PLANETOC[NTRIC CONIC

C3 14.282 VHL 3.779 DLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 18 18 56 2692.13 -27.58

90.00 10 54 43 4225.85 .87

100.00 19 49 55 2398.72 -28.82

100.00 12 8 25 3994.49 1.97

110.00 21 19 23 2118.65 -32.04

110.00 12 53"23 3847.33 4.75

DIFFERENTIAL CORRECTIONS

TOE -.3§17 TRA 1.8698 TC3-4.4140 8AU .9885

ROE .5561 RRA -.5938 RC3 1.4731 FAU .57879

F0(-5.8875 FRAIg.3736 FC-35.0845 BSP 15512

6DE .6580 BRA 1.9624 BC3 4.6533 FSP 12342

MID-COURSE ExECuTION ACCURACY

SGT 4105.1 SGR 1707.9 SG3 3621.3

RRT -.9190 RRF -.9457 RTF .9841

SGB 4446.2 R23 .0498 R13 -.9884

SG1 4401.G SG2 628.1THA 158.62

ORBIT DETERMINATION ACCURACY

ST 921.5 SR 890.8 SS 3217.1

CRT -.7477 CRS .8902 CST -.9678

LSA 3431.5 MSA 465.6 SSA 23.3

EL1 1198.2 EL2 454.9 ALF 136.30

FLIGHT T1NE 330.00 ARRIVAL DATE SEP 12 1965

DISTANCE 752.999 EARTH TO MARS

LOt. 23.66 VL 32.645 GAL -5.55 AZL 88.89 HCA 235.21 SMA 185.62 ECC .21863 1NC 1.1118 vt 29.892

LOP 258.86 VP 22.031 GAP -6.19 AZP 90.63 TAL 328.17 TAP 203.37 RCA 145.04 APO 226.21 V2 24.862

GP 7.40 ZAL 134.98 ZAP 86.$2 ETS 179.63 ZAE 120.26 ETE 173.78 ZAC 91.89 ETC 257.71 CLP 86.49

16.90 RAL 164.79 RAO 6567.6 VEL 11.648 PTH 2.04 VHp 2.894 DPA 14.06 RAP 170.24 ECC 1.2350

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

73.99 26,26 96.69 19 3 48 2092.1 -26.37 65.54

173.42 20.73 61.70 12 5 9 3625.8 -2.92 166.79

52.23 26.07 98.29 20 29 53 1798.7 -27.38 43.72

155.81 20.13 60.17 13 12 59 3394.5 -2.02 149.28

30.27 25.38 102.60 21 54 44 1518.6 -29.98 21.66

142.91 18.39 56.11 t3 57 31 3247.3 .27 136.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4493.6 SGR 1685.8 SG3 3588.1 ST 1041.3 SR 890.0 SS 3208.0

RRT -.9190 RRF -.9428 RTF .9868 CRT -.7603 CRS .8876 CST -.9738

SGB 4799.4 R23 .0454 R13 -,9900 LSA 3456.0 MSA 472.2 SSA 22.8

SGI 4758.2 SG2 627.8 THA 160.63 EL1 1287.6 EL2 467.6 ALF 140.86

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .OD

RP 220.75 LAP -.94

RC 269.292 GL 9.76

PLANETOCEHTRIC CONIC

CS 14.392 VHL 3.794

_NCH AZMTH LNCH TIME

go.o0 18 19 42

90.00 10 56 25

100.00 19 50 44

100.00 12 8 4

110.0_ 21 20 19

110.00 12 54 58

FLIGHT TIME 532.00 ARRIVAL DATE SEP 14 1965

DISTANCE 757.027 EARTH TO MARS

LOL 23.66 VL 32.644 GAL -5.59 AZL 88.87 HCA 236.32 SMA 185.61 ECC .21883 INC 1.1345 vl 29.892

LOP 259.97 VP 22.076 GAP -6.41 A ZP 90.63 TAL 327.97 TAp 204.29 RCA 144.99 APO 226.22 V2 24.903

GP 7.27 ZAL 135.21 ZAp 84.55 ETS 179.90 ZAE 118.08 ET£ 174.29 ZAC 91.60 ETC 257.82 CLP 84.51

DLA 16.95 RAL 165.10 RAO 6567.6 VEL 11.652 pTH 2.05 VHp 2.908 DpA 14.30 RAp 169.37 ECC 1.2369

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2695.60 -27.61 74.24 26.71 96.57 19 4 38 2095.6 -26.41 65.78

4225.79 .87 173.42 21.16 61.70 12 6 50 3625.8 -2.92 166.79

2402.06 -28.85 52.47 26.53 98.17 20 30 46 1802.1 -27.42 43.96

3994.36 1.97 155.81 20.54 60.17 13 14 39 3394.6 -2.01 149.29

2121.73 -32.09 30.50 25.65 102.47 21 55 41 1521.7 -30.04 21.88

3847.66 4.76 142.93 18.81 56.11 13 59 5 3247.7 .28 136.71

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4078 TRA 2.0666 TC3-4.7133 8AU .9485 SGT 4880.0 SGR 1661.5 SG3 3546.2 ST 1161.5 SR 888.7 SS 3195.8

RDE .5588 RRA -.5833 RC3 1.4439 FAU .57308 RRT -.9179 RRF -.9397 RTF .9889 CRT -.7691CRS .8850 CST -.9780

F06-5.8525 FRA19.2365 FC-34.4721 8SP 16763 SG8 5155.1 R23 .0419 RI3 -.9913 LSA 3481.8 MSA 478.6 SSA 22.4

DOE .6918 BRA 2.1474 BC3 4.9295 FSP 12210 SG1 5116.6 SG2 628.8 THA 162.37 EL1 1382.4 EL2 477.2 ALF 144.70

LAUNCH DATE OCT 17 1964 FLIGHT TIM( 334.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00 LOt. 23.66 VL

DISTANCE 761,039 EARTH TO MARS

32.643 GAL -5.63 AZL 88,84 HCA 237.43 SMA 185.39 ECC .21908 INC 1.1567 vl

RP 220.37 LAP -.97 LOP 261.08 VP 22.122 GAP -6.63 AZP 90.62 TAL 327.76 TAP 205.19 RCA 144.93 APO 226.25 V2

RC 270.721 GL 9.91 GP 7.15 ZAL 133.45 ZAP 82.60 ETS 180.16 ZAE 115.92 ETE 174.77 ZAC 91.32 ETC 257.93 CLP

PLANI[TOCENTR IC CONIC

C3 14.514 VHL S.810 DLA 16.98 RAL 165.43 RAD 6367.6 VEL 11.658 PTH 2.05 VHP 2.926 DPA 14.53 RAp 168.53 ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ZNJ 2 LAT INJ

90.00 16 20 41 2698.63 -27.63 74.46 27.19 96.46 19 5 39 2098.6 -26.45

29.892

24.944

82.55

1.2389

2 LONG

66. O0

90.00 10 58 1 4228.47 .89 173.46 21.60 61.70 12 6 27 3626.5 -2.90 166.83

100.00 19 51 44 2405.02 -28.88 52.68 27.01 98.06 20 31 49 1605.0 -27.47 44.17

100.00 12 9 38 3995.33 2.00 155.85 20.98 60.17 13 16 14 3395'.3 -1.99 149.33

110.00 21 21 23 2124.32 -32.13 30.70 26.33 102.33 21 36 48 1524.5 -SO.lO 22.08

110.00 12 56 29 3648.60 4.80 142.98 19.24 56.11 14 0 37 3248.6 .32 156.76

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT OETEflMINATION ACCURACY

TOE -.4611 'IRA 2.2711 TC3-4.9933 BAU 1.0065 SGT 5264.1 $GIR 1631.9 SG3 3492.9 ST 1281.3 SR 883.6 SS 3168.7

ROE .5590 RRA -.$727 RC3 1.4047 FAU .56265 RRT -.9163 RRF -.9339 RTF .9903 CRT -.7738 CRS .8799 CST -.9817

FOE-5.7601 FRA19.4560 FC-33.3597 BSP 18147 SG8 5511,2 R2_ .0385 Rt3 -.9922 LSA 3496.8 MSA 485.0 SSA 22.2

DOE .7246 DRA 2.$422 BC3 5.1872 FSP 12198 SGI 5475.3 SG2 628.5 THA 163.93 EL1 1479.0 EL2 484.9 ALF 148.09
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 17 1964 FLIGHT TIME 336.00 ARRIVAL DATE SEp 18 1965

HELIOCENTRIC CONIC

RL 149.08 LAL .00

RP 220.00 LAP -1.01

RC 272.134 GL 10.05

PLANETOCENTRIC CONIC

C3 14.646 YHL 3.827

LNCH AZMTH LNCM TIME

90.00 18 21 50

90.00 10 59 31

100.00 19 52 54

100.00 12 11 8

110.00 21 22 35

110.00 12 57 56

OISTANC( 765.101 EARTH TO MARS

LOL 23.66 VL 32.642 GAL -5.67 AZL 88.82 HCA 238.55 SMA 185.58 ECC .21937 INC 1.1784 V1 29.892

LOP 262.20 VP 22.167 GAP -6.85 AZP 90.61 TAL 327.53 TAp 206.08 RCA 144.87 APO 226.29 V2 24.986

GP 7.02 ZAL 135.70 ZAP 80.68 ETS 180.41 ZAE 113.78 ET( 175.22 ZAC 91.03 ETC 258.04 CLP 80.61

DLA 17.00 RAL 165.76 RAD 6567.6 VEL 11.663 PTH 2.05 VHP 2.947 DpA 14.75 RAp 167.71 ECC 1.2410

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2701.34 -27.65 74.66 27.69 96.36 19 6 51 2101.3 -26 48 66.19

4227.81 .94 173.53 22.06 61.70 12 9 59 3627.8 -2.85 166.90

2407.66 -28.91 52,88 27.51 97.96 20 33 Z 1807.7 -27.51 44.35

3996.72 2.04 155.93 21.44 60.17 13 17 44 3396.7 -1.94 149.41

2127.05 -32.17 30.89 26.83 102.24 21 58 2 1527.1 -30.15 22.26

3850.09 4.86 143.06 19.69 56.12 14 2 6 3250.1 .37 136.84

DIFFERENTIAL CORRECTIONS

TOE -.5208 TRA 2.4676 TC3-5.2774 BAU 1.0678

RDE .5829 RRA -.5576 RC3 1.3748 FAU .55609

F06-5.7683 FRA18.8974 FC-32.8702 8SP 19340

8DE .7669 BRA 2.5298 003 5.4535 FSP 11941

MID-COURSE ExECUTIOkl ACCURACy ORBIT DETERMINATION ACCURACY

SGT 5643.4 SGR 1806.0 SG3 3437.3 ST 1402.1 SR 883.0 SS 3158.0

RRT -.9135 RRF -.9324 RTF .9917 CRT -.7790 CR8 .8785 CST -.9837

8¢,8 5867.3 R23 .0368 R13 -.9931 LSA 3532.3 MSA 490.7 SSA 21.6

SG1 5833.3 SG2 632.1 THA 185.25 ELI 1582.7 EL2 490.5 ALF 150.79

LAUNCH DATE OCT 17 1964 FLIGHT TIM( 338.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CCNIC

RL 149.06 LAL .00

RP 219.62 LAp -1.04

RC 273.529 GL 10.19

PLANETOCENTRIC CONIC

C3 14.790 VHL 3.846

LNCH AZMTH LNCH TIME

90.00 18 23 10

90.00 11 0 55

100.00 19 34 15

100.00 12 12 32

110.00 21 23 56

110.00 12 59 20

DISTANCE 769.148

LOt. 23.66 VL 32.642 GAL -5.72 AZL 88.80 HCA 239.67 SMA 185.58 ECC .21970

LOP 283.32 VP 22.213 GAP -7.06 AZP 90,61 TAt. 327.30 TAp 206.97 RCA 144.81

GP 6.90 ZAL 135.98 ZAP 78.78 ETS 180.85 ZAE 111.66 ET( 175.65 ZAC 90.76

OLA 17.00 RAL 166.10 RAD 6567.6 VEL 11.669 PTH 2.05 VHP 2.971 DpA 14.94

L-| iiME iN3 LAT INJ LC_¢G ;NJ RT ASC I_J AZI4TH !NJ TIME _ CST TIM

2703.64 -27.67 74.82 28.Z0 96.28 19 8 14 2103.6

4229.86 1.00 173.63 22.53 61.70 12 11 25 3629.9

2409.93 -28.93 53.04 28.02 97.87 20 34 25 1809.9

3998.78 2.11 156.04 21.91 80.18 13 19 11 3398.8

2129.33 -32.20 31.06 27.35 102.15 21 59 25 1529.3

3852.17 4.93 143.17 20.18 56.13 14 3 32 3232.2

DIFFERENTIAL CORRECTIONS

TOE -.5814 TRA 2.6657 TC3-5.5484 BAU 1.1287

ROE .5664 RRA -.5424 RCS 1.3416 FAU .34775

FDE-5.7564 FRAIS.6399 FC-32.0623 8SP 20334

BDE .8117 BRA 2.7203 8C3 5.7083 FSiP 41683

EARTH TO MARS

INC 1.1997 vl 29.892

Apo 226.35 V2 25.027

ETC 258.15 CLP 78.70

RAp 166.92 ECC 1.2434

|_J 2 LAT i_J 2 LONG

-26.51 86.35

-2.79 167.02

-27.54 44.52

-1.87 149.52

-30.19 22.42

.45 136.95

ORBIT DETERMINATION ACCURACY

9T 1522.8 SR 881.7 SS 3143.6

CRT -.7826 CRS .8769 CST -.9654

LSA 3568.2 MSA 496.1 SSA 21.0

EL1 1688.6 EL2 494.g ALF 153.13

MID-COURSE EXECUTION ACCURACY

_T 6017.4 SGR 1578.2 $63 3374.0

RRT -.9102 RRF -.9284 RTF .9927

$68 6220.9 R23 .0356 R13 -.9939

SGI 6188.4 SG2 635.8 THA 166.43

LAUNCH DATE OCT 17 1964 FLIGHT T|ME 340.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC

RL 14g.06 LAL .00

RP 219.25 LAP -1.07

RC 274.906 GL 10.31

PLANETOCENTR|C CO_lIC

C3 14.946 VHL 3.866

LMCH AZMTH LNCH TIME

go.o0 18 24 42

go.o0 11 2 14

100.00 19 55 46

100.00 12 13 51

110.00 21 25 26

110.00 13 0 40

DISTANCE 773.200 EARTH TO MARS

LOL 23.66 VL 32.642 GAL -5.77 AZL 88.78 HCA 240.80 SMA 185.58 ECC .22007 INC 1.2206 vl 29.892

LOP 264.45 VP 22.239 GAP -7.27 AZP 90.60 TAL 327.05 TAp 207.84 RCA 144.74 APO 226,42 V2 25.067

GP 6.77 ZAL 136.26 ZAP 76.92 ET8 180.88 ZAE 109.57 ETE 176.05 ZAC 90.49 ETC 258.26 CLP 76.83

DLA 16.99 RAL 166.46 RAD 6567.6 VEL 11,676 pTH 2.05 VHp 2.998 DpA 15.13 RAp 166.16 ECC 1.2460

L-| TIME INJ LAT lMJ LONG |NJ RT ASC IHJ AZMTH INJ TIME PO CST TXM INJ 2 LAT [HJ 2 LONG

2705.56 -27.68 74.96 28.73 96.21 19 9 47 2105.6 -26.53 66.48

4232.61 1.09 173.80 23.02 61.70 12 12 46 3632.6 -2.70 167.17

2411.g0 -28.93 53.19 28.55 97.60 20 35 57 1811.9 -27.57 44.66

4001.50 2.21 156.19 22.40 60.18 13 20 33 5401.5 -1.78 149.67

2131.34 -32.23 31.21 27.88 102.07 22 0 57 1531.3 -30.23 22.57

3854.82 5.04 143.31 20.64 56.15 14 4 55 3254.8 .55 137.09

DIFFERENTIAL CORRECTIONS

TOE -.6424 TRA 2.8652 TC3-5.8056 BAU 1.1890

ROE .5695 RRA -.5271RC3 1.3058 FAU .53791

F06-5.7278 FRA18.SG53 FC-31.1589 9SP 21737

80E .83e| BRA 2.9132 BC3 5.9506 FSP 11432

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6383°2 5GR 1548.9 SG3 3304.1 ST 1642.9 SR 879.3 SS 3124.4

RRT -.9083 RRF -.9241 RTF .9935 CRT -.7850 CRS .8748 CST -.9867

SGB 6570.3 R23 .0346 R13 -.9945 LSA 3603.1 MSA 501.2 8SA 20.5

8G1 8539.2 SG2 639.3 THA 167.48 ELI 1795.5 EL2 498.4 ALF 155.17

LAUNCH DATE OCT 17 1964 FLIGHT TIM( 342.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC C(_ilC

RL 149.06 LAL .00 LOt. 23.66 VL 32.642 GAL

RP 218.89 LAP -1.10 LOP 265.58 VP 22.305 GAP

RC 276.266 GL 10.42 GP 6.64 ZAL 136.57 ZAP

PLANETOCENTRIC CONIC

C3 15.113 VHL 3.888 DLA 16.96 RAL 166.82 RAD 6367.6 VEL

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT ZNJ LONG INJ

90.00 18 26 24 2707.12 -27.69

90.00 11 3 27 4236.04 1.20

100.00 19 57 27 2419.53 -28.96

100.00 12 15 5 4004.86 2.32

110.00 21 27 4 2133.10 -32.23

110.00 19 1 57 3858.05 5.16

DIFFERENTIAL CORRECTIONS

TOE -.7044 TRA S.0662 TCS-6.0485 BAU 1.2487

ROE .5723 RRA -.5118 RC3 1.2684 FAu .52691

FOE-5.6878 FRA18.0727 FC-30.1834 BSP 22933

BDE .9076 BRA 3.1086 BC3 6.1801 FSP 11174

DISTANCE 777.258 EARTH TO MARS

-3.82 AZL 88.76 NCA 241.93 SNA 185.58 ECC .22048 INC 1.2411 vl 29.892

-7.48 AZP 90.58 TAL 326.78 TAp 208.71 RCA 144.66 Apo 226.50 V2 25.108

73.09 ET9 181.10 ZAE 107.51 ETE 1713.42 ZAC 90.22 ETC 258.36 CLP 74.98

11.683 PTH 2.05 VHP 3.029 DpA 15.29 RAp 165.43 ECC 1.2487

RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

75.06 29.28 96.16 19 11 32 2107.1 -26.55 66.59

175.99 23.53 61.71 12 14 3 3636.0 -2.59 167.36

53.30 29.10 97.74 20 37 40 1813.5 -27.59 44.77

156.37 22,91 60.19 13 21 50 3404.9 -1.66 149.85

31.34 28.43 101.99 22 2 38 1533.1 -30.27 22.69

143.48 21.13 56.16 14 6 15 3258.0 .68 IS7.26

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SGT 6746.9 3GR 1518.6 SG3 3228.8 ST 1762.5 SR 876.5 SS 3102.5

RRT -.9019 RRF -.9194 RTF .9941 CRT -.7865 CRS .8726 CST -.9879

SG_ 6915.4 R23 .0339 R13 -.9950 LSA 3639.2 NSA 506.0 SSA 20.0

SG1 6885.4 SG2 642.6 THA 168.42 EL1 1903.6 EL2 501.2 ALF 156.95
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JPLTM 33-t00 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CC_IC

RL 149.06 LAL .00

RP 218.52 LAP -1.12

RC 277.609 GL 10.53

PLANETOCENTRIC CONIC

C3 15.293 VHL 3.911

LNCH AZMTH LNCH TIME

90.00 18 28 18

90.00 11 4 34

100.00 19 59 16

100.00 12 16 13

110.00 21 28 52

110.00 13 3 11

FLIGHT TIME 344.00 ARRIVAL DATE 6EP 26 1965

DISTANCE 781.322 EARTH TO MARS

LOL 23.66 VL 32.645 GAL -5.88 AZL 88.74 HCA 245.06 SMA 185.59 ECC .22093 INC 1.2612 vl 29.892

LOP 266.71 VP 22.351 GAP -7.68 AZP 90,57 TA L _76_0 TAp 209.56 RCA 144.58 Apo 226.59 VZ 25.148

GP 6.51 ZAL 136.89 ZAp 73.29 ET6 181.30 ZAE 105.48 ETE 176.77 ZAC 89.97 ETC 258.45 CLP 73.18

DLA 16.92 RAL 167.2_] RAD 6567.6 VEL 11.691 pTH 2.06 VHP 3.062 DpA 15.44 RAp t64.74 ECC 1.2517

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2708.32 -27.70 75.16 29.84 96.12 19 13 26 2108.3 -26.57 66.68

4240.16 1.34 174.22 24.06 61.71 12 15 14 3640.2 -2.46 167.59

2414.84 -28.97 53.40 29.67 97.69 20 39 33 1814.8 -27.61 44.86

4008.87 2.46 156.60 23.44 60.20 13 23 4 3408.9 -1.53 150.07

2134.63 -32.27 31.46 29.00 101.93 22 4 26 1534.6 -30.30 22.80

3861.85 5.30 143.68 21.67 56.18 14 7 33 3261.8 .82 137.45

DIFFERENTIAL CORRECTIONS

TOE -.7672 TRA 3.2676 TC3-6.2758 BAU 1.3075

ROE .5751RRA -.4963 RC3 1.2297 FAU .51492

FDE-5.6403 FR417.7598 FC-29.1492 8SP 24115

BDE .9588 BRA 3.3051BC3 6.3952 FSP 10906

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 218.16 LAP -1.15

RC 278.933 GL 10.63

PLANETOCENTRIC CONIC

C3 15.486 VHL 3.935

LNCM AZNTM LNCH TIME

90.00 18 30 Z1

90.00 11 5 56

100.00 20 1 19

100.00 12 17 20

110.00 21 30 47

110.00 13 4 21

DIFFERENTIAL CORRECTIONS

TDE -.8310 TRA 3.4697 TC3-8.4886 8AU 1.3658

ROE .5779 RRA -.4807 RC3 1.1906 FAu .50229

FOE-5.5862 FRA17.4290 FC-28.0798 BSP 25275

8DE 1.0121 BRA 3.5029 BC3 6.5969 FSP 10625

MID-COURSE EXECUTION ACCURACY

8GT 7099.2 SGR 1487.5 SG3 3148.3

RRT -.8969 RRF -.9144 RTF .9946

SGB 7253.4 R23 .0335 R13 -.9953

SG1 7224.5 8G2 646.4 THA 169.27

O_81T DETERMINATION ACCURACY

ST 1881.2 8R 873.4 SS 3078.0

CRT -.7874 CRS .8704 CST -.9888

LSA 3676.3 HSA 510.4 98A 19.5

EL1 2012.0 EL2 503.4 ALF 158.51

FLIGHT TIME 346.00 ARRIVAL DATE 8EP 28 1965

DISTANCE 785.390 EARTH TO MARS

LOL 23.86 VL 32.643 GAL -5.94 AZL 88.72 HCA 244.20 SMA 185.60 ECC .22143 INC 1.2810 vl 29.892

LOP 267.85 VP 22.597 GAP -7.89 AZP 90.36 TAL 326.21 TAp 210.41 RCA 144.50 Apo 226.69 v2 25.188

GP 6.58 ZAL 137.22 ZAP 71.53 ET8 181.50 ZAE 103.49 ETE 177.10 ZAC 89.72 ETC 258.54 CLP 71.41

OLA 16.87 RAL 167.59 RAD 6567.6 VEL 11.699 pTH 2.06 VHp 3.099 DpA 15.57 RAp 164.09 ECC 1.2549

L-I TIME INJ _AT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.17 -27.71 75.22 30.42 96.09 19 15 31 2109.2 -26.58 66.74

4244.93 1.49 174.49 24.61 61.72 12 16 21 3645.0 -2.30 167.86

2415.84 -28.98 53.47 30.25 97.65 20 41 35 1813.8 -27.62 44.93

4013.32 2.61 156.85 23.99 60.21 13 24 13 3413.5 -1.37 150.33

2135.92 -32.29 31.55 29.59 101.87 22 6 23 1535.9 -30.32 22.89

3866.21 5.47 143.91 22.21 56.20 14 8 47 3266.2 .99 137.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7443.9 9GR 1456.3 SG3 3064.1 ST 1998.8 8R 869.9 SS 3051.5

RRT -.8915 RRF -.9090 RTF .9950 CRT -.7877 CRS .8682 CST -.9895

9GB 7585.0 R23 .0333 R13 -.9957 LSA 3714.6 NSA 514.6 SSA 19.1

881 7557.1 882 649.9 THA 170.03 EL1 2120.6 ELZ 505.2 ALF 159.89

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

gP 217.80 LAP -1.18

RC 280.240 GL 10.72

PLANETOCENTRIC CONIC

C3 15.693 VML 3.961

LNCH AZMTH LNCH TIME

90.00 18 32 33

90.00 11 6 33

100.00 20 3 30

100.00 12 18 20

110.00 21 32 51

110.00 13 5 28

LOL

LOP 268.99 VP 22.443 GAp -8.09 AZP 90.54 TAL 325.90 TAp 211.24 RCA 144.41 Apo 226.81 V2 25.228

GP 6.25 ZAL 137.57 ZAP 69.81 ETS 181.69 ZAE 101.53 ETE 177.41 zAC 89.49 ETC 258.63 CLP 69.68

OLA 16.81 RAL 167.99 RAD 6567.6 VEL 11.708 pTH 2.06 VHP 3.139 OpA 15.68 RAp 163.48 ECC 1.2583

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2709.70 -27.71 75.26 31.02 96.07 19 17 45 2109.7 -26.58 66.78

4230.41 1.67 174.79 25.18 61.75 12 17 24 3650.4 -2.13 168.16

2416.54 -28.99 53.52 30.85 97.63 20 43 46 1816.5 -27.63 44.98

4018.80 2.79 157.14 24.55 60.23 13 25 19 3418.8 -1.19 150.62

2136.98 -32.31 51.63 30.19 101.83 22 8 28 1537.0 -30.34 22.97

3871.12 5.85 144.16 22.77 56.23 14 9 59 3271.1 1.18 137.94

FLIGHT TIME 348.00 ARRIVAL DATE SEP 30 1965

01STANCE 789.463 EARTH TO MARS

23._6 VL 32.644 GAL -6.00 AZL 88.70 HCA 245.34 SMA 185.61ECC .22197 INC 1.3005 Vl 29.892

DII_FERENTIAL CORRECTIONS

TOE -.8963 TRA 3.6725 TC3-6.6850 BAU 1.4231

RDE .5808 RRA -.4651RC3 1.1309 FAU .48894

FDE-5.5306 FR417.0821 FC-26.9737 8SP 26408

BDE 1.0680 BRA 3.7018 BC3 6.7834 FSP 10331

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 217.44 LAp -1.21

RC 281.329 GL 10.80

PLANETOCENTRIC CONIC

C3 13.913 VHL 3.989

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 35 0 2709.90 -27.71

90.00 11 7 25 4236.54 1.88

100.00 20 5 50 2416.96 -28.99

100.00 12 19 16 4024.70 2.99

110.00 21 3S 3 2137.83 -32.32

110.00 13 6 32 3878.80 5.86

DIFFERENTIAL CORRECTIONS

TOE -.9819 TRA 3.8773 TC3-6.8627 BAU 1.4790

RDE .3835 RRA -.4498 RC3 1,1105 FAU .47482

F08-5.4628 FR416.7286 FC-25.8317 8SP 27548

80E 1.1251 BRA 3.9033 BE3 6.9520 FSP 10044

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7779.5 9GR 1425.1 983 2976.5 ST 2115.8 8R 866.5 88 3024.0

RRT -.8855 RRF -.9032 RTF .9954 CRT -.7877 CRS .8662 CST -.9901

SG8 7908.9R23 .0334 R13 -.9959 LSA 3755.4 MSA 518.5 SSA 18.7

SGI 7881.9 SG2 653.4 TNA 170.72 EL1 2229.5 EL2 506.5 ALF 161.11

FLIGHT TIME 350.00 ARRIVAL DATE OCT 2 1965

DISTANCE 793.541 EARTH TO MARS

LOt. 25.66 VL 32.845 GAL -6.07 AZL 88.68 HCA 246.48 SMA 185.63 ECC .22256 INC 1.3197 vl 29.892

LOP 270.14 VP 22.489 GAP -8.29 AZP 90.53 TAL 325.58 TAP 212.07 RCA 144.31 APO 226.94 V2 25.268

GP 6.12 ZAL 137.94 ZAP 68.13 ETS 181.86 ZAE 99.60 ETE 177.70 ZAC 89.26 ETC 258.71 CLP 68.00

OLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

75.28 31.64 96.06 19 20 10

175.13 25.76 61.74 12 18 21

5"3.55 31.47 97.61 20 46 7

157.47 25.13 60.24 13 26 20

31.70 30.81 101.79 22 10 40

144.45 23.35 56.26 14 11 9

MID-COURSE EXECUTION ACCURACY

SGT 8105.8 SGR 1393.7 $83 2886.0

RRT -.8792 RRF -.8970 RTF .9956

SG8 8224°5 R23 .0334 RI3 -.9961

SG1 8198.3 SG2 856.6 THA 171.35

16.73 RAL 168.40 RkD 6567.6 VEL 11.717 PTH 2.06 VHP 3.181 DpA 15.77 RAP 162.91 ECC 1.2619

PO C$T TIM INJ 2 LAT INJ 2 LONG

2109.9 -26.58 66.79

36§6.5 -1.93 188.51

1817.0 -27.84 45.01

3424.7 -.99 150.94

1537.8 -30.36 23.03

3276.6 1.39 138.22

ORBIT DETERMINATION ACCURACY

ST 2231.4 SR 862.5 SS 2993.2

CRT -.7873 CR8 .8639 C$T -.9906

LSA 3796.0 MSA 522.0 SSA 18.3

ELI 2337.8 EL2 507.6 ALF 162.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .OD

RP 217.09 LAP -1.24

RC 282.801 GL 10.88

PLANETOCENTRIC CONIC

C3 16.148 VNL 4.019

LNCH AZNTH LNCH TIME

90.00 18 37 33

90.00 11 8 11

100.00 20 8 19

100.00 12 20 7

110.00 21 37 22

110.00 13 7 33

FLIGHT TIME 352.00 ARRIVAL DATE OCT 4 1965

LOL 23.66 VL 32.646 GAL

LOP 271.28 VP 22.534 GAP

GP 5.99 ZAL 138.32 ZAp

DISTANCE 797.624 EARTH TO MARS

-6.14 AZL 88.66 HCA 247.63 SNA 185.65 ECC .22319 INC 1.3386 vl

-8.48 AZP 90.51TAL 525.23 TAp 212.88 RCA 144.21Apo 227.08 v2

66.49 ETS 182.03 ZAE 97.72 ETE 177.98 ZAC 89.04 ETC 258.79 CLP

DLA 16.65 RAL 168.82 RAD 6567.6 VEL 11.727 PTH 2.07 VHp 3.227 DpA 15.85 RAP 162.39

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2709.80 -27.71 75.27 32.28 96.06 19 22 43 2109.8 -26.58

4263.30 2.08 175.51 26.56 61.75 12 19 15 3663.5 -1.71

2417.12 -29.00 53.57 32.10 97.61 20 48 36 1817.1 -27.64

4031.21 3.21 157.82 25.75 60.26 13 27 18 3431.2 -.77

2138.48 -32.33 31.74 31.44 101.76 22 13 1 1538.5 -30.37

3882.61 6.09 144.77 23.95 56.50 14 12 16 3282.6 1.62

29.892

25.307

66.55

ECC 1.2658

INJ 2 LONG

66.78

168.88

45.03

151.30

23.08

138.34
DIFFERENTIAL CORRECTIONs

70E-1.0309 TRA 4.0804 TC3-7.0295 BAU 1.5351

ROE .5867 RRA -.4342 RC3 1.0716 FAU .46093

FOE-5.4032 FRA16.S542 FC-24.7112 BSP 28599

8DE 1.1862 8RA 4.1034 BC3 7.1108 FSP 9725

LAUNCH DATE OCT 17 1964

HELIOCENTRIC C_IC

RL 149.06 I._ .00

RP 216.74 LAP -1.27

RC 284,057 GL 10.94

PLANETOCENTRIC CONIC

C3 16.398 VHL 4.050

_,. .... Z_TH L_CH TIME

90.00 18 40 17

90.00 11 9 53

100.00 20 10 57

100.00 12 20 54

110.00 21 39 30

110.00 13 8 31

MID-CoURSE EXECUTION ACCURACY

SGT 8423.0 StA_ 1363.4 SG3 2794.4

RRT -.8724 RRF -.8906 RTF .9959

SGB 8532.6 R23 .0337 R13 -.9963

SG1 8507.1SG2 660.0 THA 171.91

FLIGHT TIME 354.00 ARRIVAL DATE OCT 6 1965

DISTANCE 801.711 EARTH TO MARS

LOt. 23.66 VL 32.648 GAL -6.21 AZL 88.64 HCA 248.78 SMA 185.67 ECC .22386 INC 1.3573 vl 29.892

LOP 272.44 VP 22.580 GAp -8.67 A ZP 90.49 TAL 324.90 TAp 213.68 RCA 144.10 APO 227.25 V2 25.346

GP 5.86 ZAL 138.71 ZAp 64.89 ETS 182.18 ZAE 95.87 ETE 178.23 ZAC 88.83 ETC 238.86 CLP 64.75

OLA 16.53 RAL 169.24 RAD 6567.7 VEL 11.758 PTH 2.07 VHp 3.273 DpA 15.91 RAp 161.91

L-I TIME !NJ L_T !NJ L_N.G !NJ RT I$_ iHJ i_TH _J TIME _ CST TIM INJ 2 LAT

2709.41 -27.71 75.24 32.93 96.08 19 25 26 2109.4 -26.58

4270.71 2.32 175.93 26.98 61.77 12 20 4 3670.7 -1.47

2417.01 -28.99 53.56 32.75 97.61 20 51 14 1817.0 -27.64

4038.34 3.45 158.22 26.35 60.29 13 28 12 3438.3 -.33

2138.94 -32.33 31.78 32.09 101.75 22 15 28 1538.9 -30.38

3889.17 6.33 145.12 24.56 56.34 14 13 20 3289.2 1.87

DIFFERENTIAL CORRECTIONS

TDE-1.1009 TRA 4.2832 TC3-7.1778 BAU 1.5898

RDE .5900 RRA -.4189 RC3 1.0325 FAU .44653

FDE-5.3388 FRA13.97§3 FC-23.3741 BSP 29646

BDE 1.2490 BRA 4.3036 BC3 7.2517 FSP 9411

ORBIT DETERMINATION ACCURACY

ST 2346.8 SR 859.1 SS 2963.7

CRT -.7872 CRS .8623 CST -.9910

LSA 3840.9 MSA 325.0 SSA 47.9

EL1 2446.9 EL2 508.1ALF 163.18

ECC 1.2699

INJ 2 LONG

66.76

169.30

45.02

151.69

23.11

138.88

ORBIT DETERMINATION ACCURACY

ST 2461.0 9R 853.3 SS 2932.6

CRT -.7868 CRS .8608 CST -.9914

LSA 5887.1NSA 527.9 SSA 17.3

EL1 2553.3 EL2 508.5 ALF 164.06

MID-COURSE EXECUTION ACCURACY

SGT 8730.4 S_ 1333.5 SG3 2701.3

RRT -.8651RRF -.8838 RTF .9960

9¢_B 8831.6 R23 .0342 RI3 -.9964

SGI 8806.7 $62 663.1 THA 172.43

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 216.39 LAP -1.29

RC 285.296 GL 11.00

PLANETOCENTRIC CONIC

CS 16.664 VflL 4.082 OLA

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 18 43 9 2708.74 -27.71

90.00 11 9 30 4278.74 2.58

100.00 20 13 44 2416.65 -28.99

100.00 12 21 36 4046.06 3.71

110.00 21 42 24 2139.21 -32.34

110.00 13 9 23 3896.27 6.60

DIFFERENTIAL CORRECTIONS

TOE-l.1720 TRA 4.4913 TC3-7.3096 BAU 1.6435

RDE .5932 RRA -.4040 RC3 .9938 FAU .43_83

FOE-5.2682 FRA13.5931 FC-22.4343 9SP 30668

BDE 1.3136 BRA 4.5097 BC3 7.3768 FSp 9099

FLIGHT TIME 356.00 ARRIVAL DATE OCT 8 1965

DISTANCE 805.802 EARTH TO MARS

LOL 23.66 VL 32.649 GAL -6.29 AZL 88.62 HCA 249.94 SHA 185.70 ECC .22458 INC 1.3757 vl 29.892

LOP 273.59 VP 22.626 GAp -8.87 kIP 90.47 TAL 324.54 TAp 214.47 RCA 143.99 Apo 227.40 V2 25.385

GP 5.74 ZAL 139.12 ZAP 63.33 ETS 182.33 ZAE 94.06 ETE 178.47 ZAC 88.64 ETC 258.92 CLP 63.18

16.41RAL 169.68 RAD 6567,7 VEL 11.749 pTH 2.07 VHp 3.326 DpA 15.95 RAp 16t.47 ECC 1.2743

INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.19 33.60 96.10 19 28 18 2108.7 -26.57 66.7|

176.37 27.61 61.79 12 20 48 3678.7 -1.21 169.75

33.53 33.42 97.62 20 54 1 1816.6 -27.63 44.99

158.64 26.99 60.32 13 29 2 3446.1 -.27 152.11

31.80 32.76 101.73 22 18 3 1539.2 -30.38 23.15

145.49 Z5.20 56.38 14 14 22 3296.3 2.14 139.25

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9028.3 8GR 1304.2 SG3 2607.4 ST 2573.9 SR 851.7 SS 2899.6

RRT -.8574 RRF -.8767 RTF .9962 CRT -.7863 CRS .8592 CST -.9917

SGB 9122.0 R23 .0346 R13 -.9965 LSA 3934.0 MSA 330.3 SSA 17.2

$61 9097.7 SG2 666.0 THA 172.90 EL1 2663.0 ELI 508.6 ALF 164.85

LAUNCH DATE OCT 17 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 809.896 EARTH TO MARS

RL 149.06 LAL .00 LOt. 23.66 VL 32.651 GAL -6.37 AZL 88.61 HCA 251.10 SMA 185.73 ECC .22535 INC 1.3939 Vl 29.892

RP 216.05 LAp -1.32 LOP 274.75 VP 22.671 GAP -9.06 A ZP 90.45 TAL 324.16 TAp 215.26 RCA 143.87 APO 227.58 V2 23.423

RC 286.520 GL 11.06 GP 5.61 ZAL 139.54 ZAP 61.81 ETS 182.47 ZAE 92.29 ETE 178.70 ZAC 88.45 ETC 258.97 CLP 61.66

PLANETOCENTRIC CONIC

C3 16.947 VHL 4.117 OLA 16.28 RAL 170.13 RAO 8567.7 VEL 11.761PTH 2.08 VHp 3.379 DpA 15.98

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM

90.00 18 46 11 2707.80 -27.70 75.13 34.29 96.13 19 31 19 2107.8

90.00 11 10 2 4287.39 2.86 176.86 28.27 61.82 12 21 29 3687.4

RAp 161.08 ECC 1.2789

INJ 2 LAT INJ 2 LONG

-26.56 66.64

-.93 170.23

100.00 20 16 39 2416.06 -28.99 53.49 34.11 97.65 20 S6 55

100.00 12 22 15 4054.37 3.99 139.10 27.64 60.35 13 29 49

110.00 21 43 6 2139.30 -32.34 31.81 33,44 101.73 22 20 46

110.00 13 10 17 3903.89 fL. 89 145.90 25.85 56.44 14 15 21

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

708-1.2445 TRA 4.6987 TC3-7.4248 BAU 1.6960 $GT 9315.8 SIR 1275.7 SGS 2513.0

RDE .5967 RRA -.3893 RC3 .9558 FAU .41701 RRT -_8494 RRF -.8692 RTF .9963

F08-S.1952 FRA15.2054 FC-21.3030 BSP 31659 SG8 9402.7 R23 .0352 R13 -.9966

BDE 1.3802 BRA 4.7148 8C3 7.4859 FSP 8782 SGt 9378.9 Sty?. 668.7 THA 173.33

1816.1 -27.63 44.95

3454.4 .01 152.57

1539.3 -30.39 23.13

3303.9 2.43 139.65

ORBIT DETERMINATION ACCURACY

ST 2683.4 SR 847.8 SS 2865.4

CRT -.7857 CR8 .8578 CST -.9919

LSA 3982.1NSA 532.4 SSA 16.9

EL1 2769.8 EL2 508.5 ALF 165.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE OCT 17 1964 FLIGHT TIME 360.00 ARRIVAL DATE OCT 12 1965

HEL|OCENT RIC C(_N|C

RL 149,06 LAL .00 LOL 23.66 VL 32,653 GAL

RP 215.71 LAP -1.34 LOP 275.92 VP 22.716 GAp

RE 287.729 GL 11.10 GP 5.49 ZAL 139.97 ZAp

PLANETOCENTR IC CoNIC

C3 17.246 VHL 4.153 DLA

LNCH AZNTN LNCH TIME L-[ TIME [NJ LAT

90.00 18 49 21 2706.63 -27,69

90.00 11 10 30 4296.66 5.15

100.00 20 19 42 2415.25 -28.98

100.00 12 22 50 4063.26 4.29

110.00 21 47 55 2139.24 -32.34

110.00 13 11 6 3912.04 7.20

DIFFERENTIAL CCIRRECTIONS

TDE-t.3193 TRA 4.9077 TC3-7.5241 8AU 1.7477

RDE .6003 RRA -.3751RC3 .9186 FAU .40218

FDE-5.1216 FRAt4.8160 FC-20.1865 B,_P 32629

BOE 1.4495 8RA 4.9220 8C3 7.5800 FSP 8470

DISTANCE 813.995 EARTH TO HARS

-6.45 AZL 88.59 HCA 252.26 SHA 185.76 ECC .22617 [NC 1.4119 Vl 29.892

-9.25 AZP 90.43 TAL 323.76 TAp 216.03 RCA 143.75 APO 227.77 V2 25.461

60.34 ET5 182.60 ZAE 90.56 ETE 178.91 ZAC 88.27 ETC 259.02 CLP 60.|9

16.14 RAL 170.58 RAO 6567.7 VEL 11.774 pTH 2.08 VHp 3.436 DpA 15.99 RAp 160.73 ECC 1.2838

INJ LOnG [NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.04 34.99 96.18 19 34 28 2106.6 -26.55 66.56

177.38 28.94 61.,84 12 22 6 3696.7 -.63 170.74

53.43 34.81 97.68 20 59 58 1615.3 -27.61 44.89

159.59 28.31 60.39 13 30 33 3463.3 .32 153.06

31.80 34.14 101.73 22 23 35 1539.2 -30.39 23.13

146.33 26.52 56,49 14 16 18 3312.0 2.74 140.07

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

8GT 9594.4 $GR 1248.3 SG3 2419.1 ST 2796.4 SR 844.1 SS 2830.7

RRT -.8410 RRF -.8615 RTF .9963 CRT -.7852 CRS .8566 CST -.9921

SGB 9675.3 R23 .0358 R13 -.9966 LSA 4032.4 MSA 534.2 SSk 16.6

SG1 9651.9 SG2 671.3 THA 173.72 EL1 2876.5 EL2 508.1 ALP 166.23

LAUNCH DATE OCT 17 1964 FLIGHT TIME 362.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC O_NIC DISTANCE 818.096 EARTH TO MARS

RL 149.06 LAL .00 LOL 23.66 VL 32.855 GAL -6.54 AZL 88.57 HCA 253.43 SMA 185.79 ECC .22703 INC 1.4297 vl 29.892

RP 215.38 LAP -1.37 LOP 277.08 Vp 22.761 GAP -9.43 A ZP 90.41 TAL 323.36 TAp 218.78 RCA 143.61 Apo 227.97 V2 25.496

RC 288.924 GL 11.14 GP 5.37 ZAL 140.42 ZAp 58.90 ETS 182.72 ZAE 88.87 ETE 179.11 ZAC 88.11ETC 259.06 CLp 58.75

PLANETOCENTRIC CONIC

C3 17.364 VHL 4.1910LA 15.99 RAL 171.05 RAD 6567.7 VEL 11.788 PTH 2.08 VHP 3.494 DpA 15.98 RAp 160.42 ECC 1.2891

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH [NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 52 40 2705.22 -27.68 74.94 35.71 98.23 19 37 45 2105.2 -26.53 66.46

90.00 11 10 53 4306.52 3.47 177.93 29.63 61.88 12 22 40 3706.5 -.32 171.29

100.00 20 22 53 2414.24 -28.97 55.36 35.53 97.71 21 3 8 1814.2 -27.60 44.82

100.00 12 23 21 4072.72 4.61 160.11 29.00 80.43 13 31 13 3472.7 .64 153.38

110.00 21 50 51 2139.03 -32.34 31.79 34.86 101.74 22 26 30 1539.0 -30.38 23.11

110.00 13 11 32 3920.71 7.52 146.79 27.21 56.56 14 17 13 3320.7 3.07 140.53

DIFFERENTIAL CORRECTIONS MZD-COURgE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

T02-1.3960 TRA 5.1182 TC3-7.6076 BAU 1.7984 $GT 9863.2 S_ 1221,8 $83 2325.7 ST 2906.4 SR 840.4 SS 2795.2

ROE .6041RRA -.3612 RC3 .8823 FAU .38732 RRT -.8324 RRF -.8535 RTF .9964 CRT -.7848 CR8 .8556 CST -.9922

FDE-5.0464 FRAIA.4268 FC-19.0911 8SP 33560 SGB 9938.6 R23 .0368 R13 -.9987 LSA 4084,0 MSA 535.7 SSA 16.3

8DE 1.5211 BRA 5.1309 BC3 7.6586 F SP 8156 $81 9915.7 SG2 673.6 THA 174.09 ELI 2982.5 ELI 507.5 ALF 166.83

LAUNCH DATE OCT 17 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 16 1965

HEL%OCENTRIC CON%C DISTANCE 822.200 EARTH TO MARS

RL 149.06 LAL .00 LOL 23.66 VL 32.657 GAL -6.63 AZL 88.55 HCA 234.60 SHA 185.83 ECC .22794 INC 1.4475 vt 29.892

RP 215.05 LAp -1.40 LOP 278.25 VP 22.806 GAP -9.62 AZP 90.38 TAL 322.93 TAp 217.53 RCA 143.47 AFO 228.19 v2 25.535

RE 290.105 GL 11.17 GP 5.26 ZAL 140.88 ZAP 57.51ETS 182.84 ZAE 87.22 ETE 179.30 ZAC 87.95 ETC 259.10 CLp 57.36

PLANETOCENTR IC CONIC

C3 17.9_1VHL 4,2310LA 15.82 RAL 171.52 RAO 6567.7 VEL 11.802 PTH 2.09 VHP 3.556 DpA 15.96 RAp 160.16 ECC 1.2946

LNCH AZNTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 10 56 6 2703.60 -27.67 74.82 36.45 96.28 19 41 10 2103.6 -26.51 66.35

90.00 11 11 12 4316.97 3.81 178.51 30.34 61.92 12 23 9 3717.0 .02 171.88

100.00 20 26 12 2413.04 -28.96 53.27 36.27 97.76 21 6 25 1813.0 -27.58 44.74

100.00 12 23 48 4082.75 4.95 160.67 29.71 60.48 13 31 50 3482.8 .98 154.13

110.00 21 53 53 2138.68 -32.33 31.76 35.60 101.76 22 29 32 1538.7 -30.37 23.09

110.00 13 12 36 3929.88 7.87 147.27 27.92 56.63 14 18 6 3329.9 3.42 141.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE-1.4732 TRA 5.3317 TC3-7.6734 BAU 1.8475 SGT10122.1 SGR 1196.3 SG3 2233.2 ST 3014.4 8R 836.5 SS 2757.7

ROE .6079 RRA -.3400 RE3 .8468 FAU .37244 RRT -.8234 RRF -.8453 RTF .9964 CRT -.7842 CRS .8545 CST -.9924

F02-4.9651FRA14.0411 FC-18.0121 $SP 34493 S8010198.$ R23 .0373 R13 -.9967 LSA 4135.5 MSA 536.9 SSA 16.1

802 1.5937 8RA 5.3430 Be3 7.7200 FSP 7854 S8110170.2 SG8 675.6 ?HA 174.42 ELI 3087.0 ELI 506.9 ALF 167.38

LAUNCH DATE OCT 17 1964 FLIGHT TIME 366.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC DISTANCE 826.306 EARTH TO MARS

RL 149.06 LAL .00 LOL 23.86 VL 32.659 GAL -6.73 AZL $8.33 HCA 255.77 SMA 185.87 ECC .22891 |NC 1.4650 vl 29.892

RP 214.72 LAp -1.42 LOP 279.43 VP 22.830 GAP -9.8t AZP 90.36 TAL 322.49 TAp 218.27 RCA 143.32 APO 228.42 V2 25.572

RC 291.272 GL 11.19 GP 5.14 ZAL 141.$5 ZAP 51.16 ET$ 182.94 ZAE 85.61ETE 179.48 ZAC 87.81ETC 259.13 CLp 56.00

PLANETOCENTRIC CONIC

C3 18.257 VHL 4.273 DLA 15.64 RAL 172.00 RAD $587.7 VEL 11.817 PTH 2.09 VHP 3.620 DPA 15.92 RAP 159.95 ECC 1.3005

LNCH AZMTH LNCH T]ME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZIdTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 18 59 40 2701.78 -27.$3 74.$9 37.2| 96.35 19 44 42 2101.8 -26,49 66.22

90.00 11 11 20 4527.99 4.16 179.13 $1.07 61.97 12 23 36 3728.0 .38 172.49

100.00 20 29 38 2411.67 -28.95 33.17 37.02 97.81 21 9 50 1811.7 -27.56 44.64

100.00 12 24 11 4093.33 5.30 161.25 $0.44 60.54 13 32 25 3493.3 1.34 154.71

110.00 21 57 2 2136.20 -32.32 31.72 35.35 101.78 22 32 40 1538.2 -30.36 23.06

110.00 13 13 17 3939.57 8.23 147.79 28.64 51.70 14 18 56 3339.6 3.79 141.51

DIFFERENTIAL C_RRECT|ON$ MI0-COURS( (Xl[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5538 TI_A 5.5464 TC3-7.7266 BAU 1.6963 SG71037_.5 $6R 1176.0 $G3 2142.2 ST 3122.1 SR 832.8 S$ 9720.3

ROE .8121RRA -.3331RC3 .8126 FAU .35779 RRT -.6143 RRF -.6369 RTF .9964 CRT -.7839 CRS .8538 CST -.9925

FOE-4.8862 FRAtS.6534 FC-18.9660 BSP 33374 S8810438.5 RZ3 .0380 R13 -.9988 LSA 4189.5 MSA 537.6 SSA 15.9

8DE 1.6698 BRA 5.5565 BC3 7.7692 FSP 7550 $8110416.3 $88 677.4 THA 174.72 ELI 3191.5 EL2 503.9 ALF 167.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 17 1964 FLIGHT TIME 368.00

HELIOCENTRIC CONIC DISTANCE 830.415

RL 149.06 LAL .00 LOL 23.66 VL 32.662 GAL -6.83 AZL 68.52 HCA 256.95 SMA

RP 214.40 LAp -1.44 LOP 280.61VP 22.895 GAP -9.99 AZP 90.33 TAL 322.04 TAp

RC 292.426 GL 11.21 GP 5.03 ZAL 141.84 ZAp 54.84 ETS 183.04 ZAE 84.03 ETE

PLANETOCENTRIC CONIC

CS 18.635 VHL 4.317 OLA 15.46 RAL 172.49 RAD 6567.6 VEL 11.833 PTH 2.10 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 3 22 2699.78 -27.64

90.00 11 11 39 4339.58 4.53

100.00 20 33 11 2410.14 -26.93

100.00 12 24 32 4104.45 5.67

110.00 22 0 17 2137.61 -32.32

110.00 13 13 55 3949.74 8.61

DIFFERENTIAL CC_RECTIONS

TDE-l.6347 TRA 5.7654 TC3-7.7619 BAU 1.9434

ROE .6163 RRA -.3228 RC3 .7793 FAU .34321

FDE-4.80SO FRA13.2755 FC-15.9450 BSP 36260

80E 1.7471 8RA 5.7745 BC3 7.8009 FSp 72_8

ARRIVAL DATE OCT 20 1965

EARTH TO MARS

185.91 ECC .22992 INC 1.4825 Vt 29.892

218.99 RCA 143.17 APO 228.66 V2 25.608

179.64 ZAC 87.68 ETC 259.15 CLP 54.69

3.686 DpA 15.87 RAp 159.77 ECC 1.3067

INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.55 37.98 96.42 19 48 22 2099.8 -26.46 66.08

179.78 31.82 62.02 12 23 59 3739.6 .75 173.14

53.06 37.80 97.87 21 13 21 1810.1 -27.54 44.53

161.87 31.19 60.60 13 32 56 3504.5 1.71 155.32

31.68 37.11 101.80 22 35 54 1537.6 -30.35 25.0!

148.33 29.39 56.79 14 19 45 3349.7 4.18 142.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T10613.7 SGR 1148.7 SG3 2052.5 ST 3228.2 SR 829.1 SS 2681.5

RRT -.8049 RRF -.8283 RTF .9964 CRT -.7834 CRS .8531 CST -.9926

SG810675.T R23 .0389 R13 -.9966 LSA 4243.6 MSA 538.3 SSA 15.6

8G110654.0 8GZ 879.0 THA 175.00 EL1 3294.5 EL2 504.9 ALF !68.55

LAUNCH DAT( OCT 17 1964 FLIGHT TIN( 370.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC DISTANCE 834.525 EARTH TO MARS

RL 149.06 LAL .00 LOt. 23.66 VL 32.665 GAL -6.93 AZL 88.50 HCA 258.13 SNA 185.96 ECC .23099 INC 1.4997 Vt 29.892

RP 214.08 LAP -1.47 LOP 281.79 VP 22.938 GAP -10.17 AZP 90.31TAL 321.57 TAp 219.70 RCA 143.00 APO 228.92 V2 25.644

RC 29].566 GL 11.22 GP 4.92 ZAL 142.34 ZAP 53.57 ETS 183.13 ZAE 82.49 ETE 179.80 ZAC 87.55 ETC 259.16 CLp 53.41
PLANETOCENTRIC CONIC

C3 19.034 VHL 4.363 DLA 15.26 RAL 172.98 RAO 6567.8 VEL 11.850 PTH 2.10 VHP 3.755 DpA 15.81 RAp 159.64 (CC 1.3132

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AL_TH INJ TIME F'O CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 7 11 2697.62 -27.62 74.39 38.77 96.50 19 52 8 2097.6 -26.43 65.92

90.00 11 11 47 4351.72 4.92 180.46 32.58 62.08 12 24 19 3751.7 1.14 173.81

100.00 20 36 50 2408.46 -28.92 52.93 38.58 97.93 21 16 59 1808.5 -27.52 44.41

100.00 12 24 49 4116.11 6.06 162.51 31.95 60.67 13 33 25 3516.1 2.11 155.96

110.00 22 3 37 2136.92 -32.31 31.63 37.80 101.83 22 39 14 1536.9 -30.34 22.98

110.00 13 14 31 3960.41 9.01 148.90 30.15 56.88 14 20 31 3360.4 4.58 142.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7185 TRA 5.9861 TC3-7.7845 8Au 1.9900 SGTI0845.0 _,R 1126.6 $63 1964.7 ST 3333.3 SR 825.4 SS 2642.0

ROE .6208 RRA -.3111RC3 .7472 FAU .32891 RRT -.?954 RRF -.8197 RTF .9963 CRT -.7831 CRS .8526 CST -.9926

FOE-4.7204 FRA12.8975 FC-14.9600 BSP 37110 S_B|Og04.1 R23 .0397 R13 -.9966 LSA 4299.1MSA 538.6 SSA 15.6

8DE 1.8272 8RA 5.9941BC3 7.8803 FSP 6969 S6110882.9 8GZ 680.4 THA 175.26 EL1 3396.9 EL8 503.7 ALF 168.78

LAUNCH DATE OCT 17 1964 FLIGHT TIME 572.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 215.77 LAP -1.49

RE 294.695 GL 11.22

PLANETOCENTRIC CONIC

C5 19.456 VHL 4.411

LNCH AZMTH LNCH TIME

90.00 19 11 6

90.00 11 11 52

100.00 20 40 36

100.00 12 25 2

110.00 22 7 4

110.00 13 15 4

DISTANCE 838.636 EARTH TO MARS

LOL 25.66 VL 52.667 GAL -7.04 AZL 88.48 HCA 259.32 SMA 186.01 ECC .23212 INC 1.5169 vt 29.892

LOP 282.97 VP 22.982 GAP -10.36 AZP 90.28 TAL 321.09 TAp 220.40 RCA 142.83 APO 229.18 v2 _5.679

GP 4.82 ZAL 142.84 ZAP 52.34 ET8 183.22 ZAE 80.99 ETE 179.95 ZAC Ir1".44 ETC 259.17 CLP 52.18

DLA 15.05 RAL 173.48_RA0 6567.8 VEL 11.867 pTH 2.11VHp 3.826 OpA 15.73 RAp 159.55 ECC 1.3202

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2695.31 -27.60 74.22 39.58 96.58 19 56 1 2095.5 -28.41 65.76

4364.40 5.32 181.18 33.37 62.15 12 24 35 3764.4 1.55 174.52

2406.65 -28.90 58.80 39.39 98.00 21 20 43 1806.7 -27.49 44.28

4128.29 6.47 163.19 32.74 60.75 13 33 51 3528.3 2.52 156.63

2186.14 -32.30 31.57 38.70 101.86 22 42 40 1536.1 -30.33 22.91

3971.56 9.42 149.50 30.9A 56.99 14 21 16 3371.6 5.01 143.19

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TDE-1.8051TRA 6.2096 TC3-7.7941 8AU 8.0359 SGTtIO69.T 8GR 1105.7 $G3 1878.8

RDE .6256 RRA -.2998 RC3 .7164 FAU .31487 RRT -.7860 RRF -.8111RTF .9963

FDE-4.SS83 FRAt2.5245 FC-14.0107 BSP 37929 SG811124.8 flZ3 .0406 R13 -.9965

8DE 1.9105 BRA 6.2169 8C3 7.8869 FSP 6684 S6111103.9 SG2 681.5 THA 175.49

LAUNCH DATE OCT 17 1964 FLIGHT Tit( 374.00

HELIOCENTRIC C_IC DISTANCE 842.748

RL 149.06 LAL .00 LOt. 23.66 VL 32.670 GAL -7.15 AZL 68.47 HCA 260.50 SNA

RP 213.48 LAp -1.51 LOP 284.16 VP 23.025 GAP -10.54 AZP 90.25 TAL 320.59 TAp

RC 295.805 GL 11.28 GP 4.72 ZAL 143.36 zAp $1.14 ETS 183.30 ZA( 79.52 ETE

PLANETOCENTRIC C(3_lIC

C3 19.903 VML 4.461DLA 14.83 RAL 173.99 RAD 6567.8 VEL 11.886 PTH 2.11VHP

LNCH AZIATH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 19 15 7 2692.87 -27.59 74.05 40.40 96.66 20 0 0

90.00 11 11 53 4377.61 5.74 161.92 34.17 62.22 12 24 51

100.00 20 44 28 2404.74 -28.88 52.86 40.21 98.07 21 24 33

100.00 12 25 13 4140.98 6.89 163.90 33.54 60.84 13 34 14

110.00 22 10 35 2135.29 -32.28 31.51 39.51 101.90 22 46 10

110.00 13 15 36 3983.19 9.85 150.13 31.74 57.t0 14 21 59

DIFFERENTIAL CORRECTIONs MIO-COURIME ExECUTION ACCURACY

TOE-1.6932 IRA 6.4377 TCS-T.7894 BAU 2.080? 86T11285.7 _ 1085.8 SG3 1795.0

ROE .6306 RRA _.2893 RC3 .689T FAU .30105 RRT -.7764 WW -.8025 RTF .9962

FOE-4.5535 FRA12.1578 FC-13.0951BSP 38736 $G811357.8 fl23 .0415 R13 -.9964

8DE 1.9955 8RA 6.4442 BC3 7.8196 FSP 6408 86111517.2 SG2 682.4 THA 175.71

ORBIT DETERMINATION ACCURACY

ST 3437.9 SR 821.8 SS 2602.3

CRT -.7831CRS .8523 CST -.9927

LSA 4356.2 MSA 538.5 SSA 15.]

EL1 3498.9 EL2 502.2 ALF 169.17

ARRIVAL DATE OCT 26 1965

EARTH TO MARS

186.06 ECC .23330 INC 1.]341 vl 29.892

221.09 RCA 142.65 APO 229.47 V2 25.714

180.09 ZAC 87.34 ETC 259.17 CLP 50.98

3.899 DpA 15.64 RAP 159.50 ECC 1.3275

PO CST TIM INJ 2 LAT INJ 2 LONG

2092.9 -26.38 65.59

3777.6 1.98 175.26

1804.7 -87.48 44.15

3541.0 2.95 157.32

1535.3 -30.31 22.85

3383.2 5.45 143.80

ORBIT DETERMINATION ACCURACY

ST 3541.0 SR 818.2 SS 2561.4

CRT -.7830 CRS .8522 CST -.9927

LSA 4413.5 MSA 538.2 SSA 15.2

ELI 3599.7 EL2 500.6 ALF 169.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE OCT 17 196_

HELIOCENTRIC CONIC

RL 149.06 LAL .0D

RP 213.16 LAP -1.53

RC 296.904 GL 11.21

pLANETOCENTRIC CONIC

C3 20.375 VHL 4.514

LNCH AZMTH LNCH TIME

90.00 19 19 15

90.00 11 11 51

100.00 20 48 26

100.00 12 25 21

110.00 22 14 12

110.00 13 16 5

FLIGHT TIME 376.00 ARRIVAL DATE OCT 28 1965

DISTANCE 846.861 EARTH TO MARS

LOL 23.66 VL 32.874 GAL -7.27 AZL 88.45 HCA 261.70 SMA,186.11ECC .23454 INC 1.5511 vl 29,892

LOP 285.35 yp 23.067 GAp -10.72 AZF 90.22 TAL 320.07 TAp 221.77 RCA 142.48 Apo 229.76 V2 25.748

GP 4.62 ZAL 145.89 ZAP 49.97 ET8 183.38 ZAE 78.09 ETE 180.22 ZAC 87.25 ETC 259.16 CLP 49.82

OLA 14.60 RAL 174.50 RAD 65G7.8 VEL 11.906 pTH 2.12 VHp 3.975 DPA 15.54 RAp 159.49 ECC 1.3353

L-T TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.32 -27.56 73.86 41.24 96.75 20 4 6 2090.5 -28.54 65.41

4391.34 6.18 182.69 34.99 62.31 IZ 25 2 5791.3 2.42 176.03

2402.72 -28.86 52.52 41.05 98.14 21 28 29 1802.7 -27.43 44.00

4154.17 7.35 164.63 54.57 60.94 15 54 56 3554.2 3.39 158.05

2134.37 -52.27 31.44 40.35 101.94 22 49 46 1534.4 -30.29 22.78

3995.29 10.30 150.78 32.57 57.22 14 22 40 3395.5 5.90 144.44

DIFFERENTIAL CORRECTIONS

TDE-1.9835 TRA 6.6698 TC3-7.7717 BAU 2.1245

RDE .6358 RRA -.2792 RC3 ,6581 FAU .28756

FOE-4.4688 FR411.7962 FC-12.2183 BSP 39532

DOE 2.0829 BRA 6.6754 8C3 7.7995 FSP 6140

MID-COURSE EXECUTION ACCURACY

SGT11493.4 SGR 1067.0 SG3 1713.4

RRT -,7689 RRF -.7939 RTF .9961

S0811542.8 R23 .0426 R13 -.9963

S0111522.8 SG2 883.0 THA 175.91

ORBIT DETERMINATION ACCURACY

ST 3642.9 SR 814.7 SS 2520.0

CRT -.7831CRS .8522 CST -.9927

LEA 4471.6 MSA 537.7 SEA 15.0

EL1 3699.4 EL2 499.0 ALF 169.88

LAUNCH DATE (_T 17 1964 FLIGHT TINE 378.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC 03NIC

RL 149.06 LAL .00

RP 212.87 LAP -1.58

RC 297.989 GL 11.19

PLANETOCENTR IC CONIC

C3 20.874 VHL 4.569

LNCH AZNTH LNCH TIME

90.00 19 23 29

90.00 11 11 46

100.00 20 52 29

100.00 12 25 27

110.00 22 17 53

110.00 13 18 32

DIFFERENTIAL C_RRECTIONS

T02-2.0770 TR4 8.9048 TC3-7.7426 8AU 2.1679

ROE .6415 RRA -.2698 RCS .6308 FAU .27458

F02-4.3849 FRA11.4895 FC-11.3789 BSP 40289

BDE 2.1738 8RA 6.9101 8C3 7.7682 FSP 5877

DISTANCE 850.973 EARTH TO N4RS

LOt. 23.66 VL 32.277 GAL -7.39 AZL 88.43 HCA 262.89 SNA 186.17 ECC .25584 INC 1.5681 vl 29.892

LOP 286.55 VP 23.110 GAP -10.90 AZP 90.19 TAL 319.54 TAp 222.43 RCA 142.26 Apo 230.07 V2 25.782

GP 4.52 ZAL 144.43 ZAP 48.85 ETS 183.45 ZAE 76.69 ETE 180_35 ZAC 87.16 ETC 259.15 CLP 48.69

DLA 14.36 RAL 175.02 RAO 6567.8 VEL 11.927 PTH 2.12 VHP 4.053 DpA 15.42 RAP 159.51 ECC 1.3435

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2687.68 -27.54 73.67 42.10 96.85 20 8 16 2087.7 -26.31 65.22

4405.57 6.62 183.50 55.84 82.41 12 25 12 3805.6 2.88 176.82

2400.63 -28.84 52.36 41.90 98.22 21 32 30 1800.6 -27.40 43.86

4167.85 7.78 165.40 35.21 61.05 15 34 55 3567.9 3.86 158.80

2133,40 -32,26 31,37 41.20 101.98 22 55 27 1555.4 -50.27 22.71

4007.84 10.76 151.46 33.41 57.36 14 25 20 3407.8 6.38 145.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

80T11893.2 SGR 1049.3 $63 1633.9 ST 3744.3 SR 811.5 SS 2478.2

RRT -.7575 RRF -.7855 RTF .9960 CRT -.7834 CRS .8524 CST -.9927

S6811740.2 R23 .0436 R13 -.9962 LEA 4551.1 MSA 536.9 SEA 14.9

$6111720.3 $G2 885.4 THA 176.10 ELI 5798.8 EL2 497.D ALF 170.20

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 21_.$7 LAP -1.58

RC 299.061GL 11.17

PLANETOCENTRIC CONIC

C3 21.402 VHL 4.626

LNCH AZNTH LNCH TIME

90.00 19 27 47

90.00 11 11 39

100.00 20 56 37

100.00 12 25 30

110.00 22 21 39

110.00 13 16 57

FLIGHT TIME 380.00 ARRIVAL DATE NOV 1 1985

DISTANCE 855.085 EARTH

LOL 23.66 VL 32.680 GAL -7.52 AZL 88.41 HCA 264.09 SNA 186.22 ECC .23721 INC

LOP 287.75 VP 23.151 GAP -11.09 AZP 90.18 TAL 318.99 TAp 223.08 RCA 142.05 APO

GP 4.43 ZAL 144.98 ZAP 47.76 ETS 185.52 ZAE 75.32 ETE 180.47 ZAC 87.09 ETC

TO MARS

1.5851 vl 29.892

230.40 V2 25.815

259.13 CLP 47.60

OLA 14.11RAL 175.55 RAD 6567.9 VEL 11.949 PTH 2.15 VHp 4.154 DpA 15.29 RAP 159.58 ECC 1.3522

L-| TIME INJ LA-T INJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LON_

2684.95 -27.52 73.48 42.97 96.94 20 12 32 2085.0 -26.27 65.03

4420.50 7.09 184.53 56.70 62.51 12 25 19 5820.3 3.55 177.65

2398.46 -28.82 52.21 42.77 98.50 21 36 36 1798.5 -27.37 43.70

4182.02 8.24 168.19 38.08 61.17 13 35 12 3582.0 4.35 159.59

2132.40 -32.24 51.29 42.06 102.02 22 57 12 1532.4 -50.25 22.64

4020.85 11.24 152.16 34.28 57.50 14 23 58 3420.8 6.87 145.79

DIFFERENTIAL CORRECTIONS

702-2.1724 TRA 7.1450 TC3-7.7019 BAU 2.2105

ROE .6471 RRA -.2610 RC3 .6046 FAU .26153

F02-4.2992 FRA11.0894 FC-I0.5790 8SP 41042

DOE 2.2667 8RA 7.1498 0C5 7.7256 FSP 5622

LAUNCH DATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 212.29 LAP -1.80

RC $OO.120 GL 11.14

PLAMETOCENTRIC CONIC

C3 21.980 VHL 4.688

LNCM AZMTH LNCH TIME

90.00 18 $2 1t

90.00 11 11 28

100.00 21 0 51

100.O0 12 25 SO

110.00 22 25 30

110.00 13 17 20

DIFFERENTIAL CORRECTIONS

702-2.2708 TRA 7.$901 TC3-7.8507 BAU 2.2526

ROE .6551 RRA -.2528 RCS .5795 FAU .24902

F02-4.2186 FRA10.7455 FCS-9.8170 BSP 41776

DOE 2.5629 BRA 7.3944 BC3 7.6728 FSP 5375

MID-COURSE EXECUTION ACCURACY

SGT1t888.0 8GR 1032.6 SG3 1556.9

RRT -.7485 RRF -.7773 RTF .9959

SG811930.7 R23 .0447 R13 -.9960

SG111911.1 SG2 683.6 THA 176.27

ORBIT DETERMINATION ACCURACY

ST 5844.1SR 807.8 8S 2435.5

CRT -.T837 CRS .8528 C$T -.9927

LEA 4590.6 MSA 555.8 SSA 14.8

ELI 3896.8 EL2 495.0 ALF 170.49

FLIGHT TIME 382.00 ARRIVAL DATE NOV 3 1965

DISTANCE 859.196 EARTH

LOL 23.66 VL 32.684 GAL -7.65 AZL 88.40 HCA 265.29 SNA 186.28 ECC .23863 INC

LOP 288.95 VP 23.192 GAP -11.27 AZP 90.13 TAL 318.43 TAp 223.72 RCA 141.83 Apo

GP 4.34 ZAL 145.34 ZAP 46.70 ETS 183.58 ZAE 73.99 ETE 180.58 ZAC 87.03 ETC

TO MARS

1.6020 vl 29.892

230.74 V2 25.847

259.11CLP 46.54

DLA 13.85 RAL 176.08 RAD 6367.9 VEL 11.972 PTH 2.13 VHP 4.217 OpA 15.15 RAP 159.68 ECC 1.5614

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZ14TH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2662.17 -27.50 73.28 43.86 97.04 20 18 54

4435.51 7.57 185.19 37.58 62.63 12 25 24

2398.25 -28.80 52.05 43.66 98.38 21 40 47

4198.66 8.72 167.01 36.96 61.30 13 35 27

2131.37 -32.25 31.21 42.94 102.06 23 1 1

4034.$0 11.73 152.90 35.18 57.66 14 24 55

MID-COURSE EXECUTION ACCURACY

SG712071.9 SGR 1018.9 SG3 1482.2

RRT -.7392 RRF -.7693 RTF .9957

80812114.7 R23 .0458 R13 -.9959

S8112095.4 SG2 683.5 THA 176.43

2082.2 -26.24 64.84

5835.5 3.84 178.50

1796.2 -27.34 45.5§

3596.7 4.83 160.59

1531.4 -30.23 22.57

3434.3 7.37 146.51

ORBIT DETERMINATION ACCURACY

ST 3943.5 SR 804.4 SS 2392.0

CRT -.7841 ERE .8535 CST -.9927

LSA 4651.0 MSA 534.5 sSA 14.7

ELI 3994.2 EL2 492.9 ALF 170.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE OCT 17 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .OO

RP 212.01 LAp -1.62

RC 301.167 GL 11.11

FLANETOCENTRIC CONIC

C3 22.550 VHL 4,749

_NCH AZMTH LNCH T|ME

90.00 19 36 40

90.00 11 11 16

100.00 21 5 9

100.00 12 25 28

110.00 22 29 25

110.00 13 17 42

FLIGHT TIME 384.00 ARR]VAL DATE NOV 5 1965

D|STANCE 863,305 EARTH TO MARS

LOL 23,66 VL 32.687 GAL -7.79 AZL 88.38 HCA 266.49 8HA 188.34 ECC .24013 |NC 1.6189 V1 28.892

LOP 290.15 VP 23.235 GAp -11.48 AZP 90.10 TAL 317.85 TAp 224.34 RCA 141.80 APO 251.08 v2 25.879

GP 4.25 ZAL 146.11 ZAp 45.67 ETS 183.64 ZAE 72.68 ETE 180.69 zAC 86.97 ETC 259.08 CLP 45.52

DLA 13.59 RAL 176.61RAD 6567.9 VEL 11.997 pTH 2,14 VHP 4.503 OFA 15.00 RAP 159.81ECC 1.3711

L-I TIME INJ LAX IHJ LONG IHJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2679.33 -27.47 73.07 44.77 97.14 20 21 19 2079.5 -26.20 64,64

4451.19 8.06 188.0_ ]8.48 62,76 12 25 27 3851.2 4.34 179.38

2394.90 -28.78 51.86 44.57 98.47 21 45 3 1794.0 -27.31 43.39

4211.76 9.22 167.86 57.87 61.44 13 35 40 3611.8 5.33 161.23

_130.33 -32.21 31.14 43.84 102.11 23 4 55 1550.3 -30.21 22.49

4048.19 12.23 153.66 38.07 57,83 14 25 10 3448.2 7.90 147.24

DIFFERENTIAL CORRECTIONS

T08-2.3719 TRA 7.6394 TC3-7.5900 BAU 2;2943

ROE .6595 RRA -.2452 RC3 .5557 FAU .23689

F0[-4.1283 FRAIO.4070 FC3-9.0947 ASP 42482

BOA 2.4618 BRA 7.6434 BC3 7.6103 FSP 5134

MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT12250.6 SGR 1002.1SG3 1409.9 ST 4041.0 8R 8_.1 88 2348.1

RRT -.7305 RRF -.7616 RTF .9955 CRT -.7847 CR8 .8540 CST -.9826

90812291.5 R23 .0470 R13 -.9957 LSA 4711.8 MSA 533.0 8SA 14.6

30112272.5 SG2 683.2 THA 176.57 EL! 4090.5 EL2 490.5 ALF 171,03

LAUNCH DATE OCT 17 1984 FLIGHT TIM( 386.00 ARRIVAL DATE NOV 7 1965

DISTANCE 867.412 EARTH TO MARS

LOL 23.66 VL 32.891 GAL -7.93 AZL 88°36 HCA 267.70 SMA 186.41 ECC .24169 INC 1.8558 vl 29,892

LOP 291,36 VP 23.273 GAP -11.64 AZP 90,07 TAL 317.25 TAP 224.95 RCA 141.56 APO 231.46 V2 25,911

GP 4.16 ZAL 146.68 ZAp 44.68 ETS 185.69 ZAE 71.41 ETA 180.79 2AC 86.93 [TC 259.05 CLP 44.52

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 211.73 LAp -1.63

RC 302.208 GL 11.07

PLAN_TOCENTRIC C(_qIC

C3 23.$74 VHL 4.814 DLA 13.55 RAL $77.$5 RAO 6567.9 V[L $2,023 pTH 2.15 VHP 4.391 DPA 14.84 RAP 159.98 ECC 1.38t4

LN_H ALM|H LN_H TIME L-I TIME iNJ LAI iNJ _ONG iNJ RT AsC iNJ A_rMiH iNJ TIHE

90.00 19 41 13 2676.47 -27.45 72,87 45.69 97.24 20 25 50

90.00 11 11 1 4467.33 8.56 187.01 39.41 62.90 12 25 28

100.00 21 9 31 2391.72 -28.75 51.72 45.49 98.55 21 49 25

100.00 12 25 24 4227.31 9.72 168.74 38.79 61.59 13 35 52

110.00 22 33 23 2129.28 -32.20 31.06 44.76 102.15 23 8 52

110.00 13 18 1 4062.52 12.75 154.44 57.00 58.01 14 25 44

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

708-2.4770 TRA 7.8938 TC3-7.5201BAu 2.3357 SGT12422.8 $GR 988.3 SG3 1340.0

ROE .6662 RRA -.2583 RC3 .5328 FAU .22514 RRT -.7221RRF -.7542 RTF .9955

F08-4.0444 FRAIO.O7$3 FC3-8.4108 BSP 43158 SG812462.1 R23 .0482 R13 -.9955

DOE 2.5650 BRA 7.8974 BC3 7.5390 FSP 4900 9G112443.4 $02 682.6 THA 176.70

PO C$T TI_ ;NJ 2 LAT ;_ 2 LONG

2076.5 -26.16 64.44

3867.3 4,86 180.28

179t.7 -27.27 43.23

3627.5 5.85 162.09

1529.3 -30.19 22.42

3462.5 8,43 148,01

ORBIT DETERMINATION ACCURACY

ST 4158.6 SR 797.9 86 2504.1

CRT -.7856 CRS .8551 CST -.9925

LSA 4774.0 MSA 551.2 $8A 14.3

EL1 4186.4 EL2 488.0 ALF 171.27

LAUNCH DATE OCT 17 1964 FLIGHT TIRE 588.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC DISTANCE 871.515 EARTH TO MARS

RL 148.06 LAL .00 LOL 25.66 VL 32.695 GAL -8.08 AZL 88.55 HCA 268.91SHk 186.47 ECC .24333 INC 1.8527 V1 29.892

RP 211.47 LAP -1,65 LOP 292.57 vp 23.313 GAP -11.83 AZP 90.03 TAL 318.84 TAP 225.55 RCA 141.10 APO 231.85 V2 25.941

RC 503.228 GL 11.05 Gp 4.08 ZAL 147.27 ZAp 43.71ETS 185.74 ZAE 70.17 ETE 180.8g ZAC 86.89 ETC 259.01CLP 43.58

PLANETOCENTRIC CONIC

C3 23.833 VHL 4.882 OLk 15.05 RAL 177.89 RAD 6568.0 VEL 12.050 PTH 2.15 VHP 4.481DPA 14.67 RAP 160.19 ECC 1.3922

LNCH AZMTH LNCH T|ME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH !NJ T!HE PO CST TIH !NJ 2 LAT !HJ 2 LONG

80.00 19 45 51 2673.59 -27.43 72.66 46.65 97.34 20 30 24 2073.6 -26.12 64.23

90.00 11 10 45 4483.92 9.07 187.96 40.56 65.06 12 25 27 3883.9 5.38 181.22

100.00 21 13 57 2389,44 -28.73 51.55 46,43 98.63 21 55 47 1789.4 -27.24 43.07

100.00 12 25 18 4243.30 10.24 169.65 39.74 61.7_ 15 56 1 3643.3 6.38 162.98

110,00 22 37 25 2128.25 -32.18 30,98 45.69 102.19 23 12 54 1528.5 -30.17 22.55

110.00 13 18 19 4077.26 13.28 155.26 37.95 58.21 14 26 17 3477.5 8.98 148.80

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.5851 TRA 8.1539 TC3-7.A438 8k_ 2._774 $G712589.8 $_ 975.4 $03 1272.6 ST 4235.0 $R 794.7 66 2259.4

ROE .6732 RRA -.2319 RE3 .5112 FAU .21384 RRT -,7141 RRF -.7474 RTF .9951 CRT -.7866 CRS .8562 CST -.9925

FDE-5.9804 FRA 9.7453 FC3-7.7677 8SP 43808 $G812627.5 R23 .0496 R13 -.9953 LSA 4838.4 MSA 529.1 SSA 14.4

DOE 2.6713 BRA 8.1569 BC3 7.4613 FSP 4670 50112699.1 $02 681.8 THA $76.82 ELi 4281.4 EL2 485.5 ALF 171.49

LAUNCH DATE OCT 17 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 11 1965

EARTH TO MAR8

270.13 SMA 186.54 ECC .24504 INC 1.6697 vl 29.892

318,01 TAp 2_6.13 RCA 140.85 APO 252.25 V2 25.971

68.95 ETE 180.98 ZAC 86.86 ETC 258.96 CLP 42.63

HELIOCENTRIC CONIC DISTANCE 875.615

RL 149.06 LAL .00 LOL 23.66 VL 32.699 GAL -8.23 AZL 88.33 HCA

RP 211.20 LAp -1.67 LOP 293.79 VP 23.352 GAP -12.05 AZP 90.00 TAL

RC 304.242 GL 10.98 GP 4.00 ZAL 147.86 ZAP 42.78 ET$ 105.79 ZAE

PLANETOCENTRIC CONIC

C3 24.531 VHL 4.955 OLA $2.74 RAL 178.24 RAD 6868.0 VEL $2.079 PTH 2.16 VHP 4.574 DPA 14.49 RAP 160.42 ECC 1.4037

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

90.00 19 50 52 2670.70 -27.40 1_.45 47,59 97.44 20 35 3

90.00 11 10 24 4500.95 9.59 188.95 41.53 63.25 12 25 25

100.00 21 18 27 2387.16 -28.71 5t.39 47.58 98.72 21 58 14

100.00 12 25 10 4259.74 10.76 170.58 40.71 61.94 13 36 10

110.00 22 41 31 2127.24 -32.17 $0.91 46.84 102.24 25 16 58

110.00 13 18 36 4092.41 13.82 156.10 $8.92 58.42 14 26 48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-2.6964 TRA 8.4192 TC$-7.$581BAU 2.4184 9G712750.0 SGR 963.2 $G$ 1207.4

ROE .6805 RRA -.2262 RC3 .4905 FAU .20285 RRT -.T064 RRF -.7409 RTF .9949

FOE-3.8759 FRA 9.4251 FC3-7.1582 BSP 44450 90812786.3 R23 .0510 R13 -.9950

BEE 2.7810 ERA 8.4222 BC3 7.3744 FSP 4449 $0112768.2 $02 680.8 THA 176.94

PO CST TIM |NJ 2 LAT INJ 2 LONG

2070.7 -26.09 64.03

3901.0 5.95 182.17

1787.2 -27.20 42.91

3659.7 6.95 163.89

1527.2 -30.15 22.27

5492.4 9.54 149.61

ORBIT DETERN|NATION ACCURACY

ST 4530.3 SR 791.5 88 2214.0

CRT -.7878 CRS .8575 CST -.9824

LSA 4899.2 MSk $28.9 88A 14.5

ELi 4375.5 EL2 482.5 ALF 171.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE 0CI 17 1964 FLIGHT TIME 592.00 ARRIVAL OATE NOV 13 1965

HELIOCENTRIC CON|C

RL 149.08 LAL .OO

RP 2!0.95 LAP -1.69

RC 305.247 GL 10.92

PLANE TOCENTRIC CONIC

C5 25.268 VHL 5.027

LNCH AZMTH LNCH TIME

90.00 19 55 17

go. DO 11 lO 3

100.00 21 23 1

tOO.DO 12 25 1

110.00 22 45 40

110.00 13 18 51

DIFFERENTIAL CORRECTIONS

T02-2.8115 TRA 8.6906 TC3-7.2662 8Au 2,4597

ROE .6882 RRA -.2211 RC3 .4709 FAu .19222

FDE-3.7923 FRA 9.1054 FC3-6.5860 9SP 45058

BDE 2.8943 6RA 8.6934 BC3 7.2814 FSP 4233

DISTANCE 879.711 EARTH TO MARS

LOL 23.88 VL 32.703 GAL -8.39 AZL 88.31HCA 271.34 SMA 186.61ECC .24682 INC 1.6887 Vl 29.892

bOP 29_.00 VP 23.390 GAP -12.20 AZP 89.96 TAb 515,36 TAp 226.70 RCA 140.55 APO 232.67 V2 28.00I

GP 5.92 ZAL 148.46 ZAp 41.87 ETS 183.85 ZAE 67.76 ETE 181.07 ZAC 86.84 ETC 258.91CLP 4I.TZ

DLA 12.44 RAL 178.79 RAD 6568.0 VEL 12.110 pTH 2.17 VHP 4.669 DPA 14.30 RAp 160.69 ECC 1.4158

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2867.83 -27.57 72.25 48.56 97.54 20 39 45 2067.8 -26.05 63.83

4518.41 10.13 189.94 42.32 63.41 12 25 22 3918.4 6.48 I83.16

2384.89 -28.88 51.22 48.35 98.80 22 2 46 1784.9 -27.17 42.75

4276.58 11.30 171.54 41.70 62.14 13 36 17 3676.6 7.49 164.83

2126.26 -32.16 30.83 47.60 102.28 23 21 6 1526.3 -30.13 22.20

4107.97 14.37 156.96 39.91 58.65 14 27 19 3508.0 10.12 150.45

MID-COURSE EXECUTION A_CURACY C_B%T DETERMINATION ACCURACY

9G712904.6 SGR 951.9 SG3 1144.5 ST 4424.6 SR 788.4 SS 2168.2

RRT -.6993 RRF -.7350 RTF .9946 CRT -.7890 CR9 .8591 CST -.9923

SG812939.7 R23 .0525 R13 -.9948 LSA 4962.3 MSA 524.5 SSA 14.2

S6112921.8 SG2 679.5 THA 177.04 ELI 4468.6 EL2 479.6 ALF 171.90

LAUNCH DATE OCT 17 1964 FLIGHT TIME 394.00 ARRIVAL DATE NOV 15 1_65

HELIOCENTRIC CONIC

RL 149.06 LAL .OO

RP 210.70 LAP -1.70

RC 306.243 GL 10.88

PLANETOCENTR IC CONIC

C3 26.048 VHL 5.104

LNCH AZMTH LNCH TIME

90.00 20 O 6

90.00 11 9 40

100.00 21 27 38

100.00 12 24 49

110.00 22 49 52

110.00 15 19 4

DIFFERENTIAL CORRECTIONS

106-2.9301 TRA 8.9685 TC3-7.1679 8AU 2.5011

ROE .6982 RRA -.2167 RC3 .4521 FAU .18198

F06-3.7081 FRA 8.7934 FC3-8.0483 B_P 45637

BDE 3.0117 BRA 8.9711 6C3 7.1821 FSP 4022

DISTANCE 883.801 EARTH TO MARS

LOt. 23.66 VL 32.?07 GAL -8.56 AZL 88.30 HCA 272.56 SNA 186.68 ECC .24889 INC 1.7038 Vl 29.892

LOP 298.22 VP 23.428 GAP -12.39 AZP 89.92 TAL 314.70 TAP 227.26 RCA 140.26 APO 233.11 V2 26.029

GP 3.85 ZAL 149.07 ZAP 40.99 ETS 183.87 ZAE 66.60 ETE 181.15 ZAC 86.83 ETC 258.86 CLp 40.85

DLA 12.13 RAL 179.35 RAD 6568.1 VEL 12.142 PTH 2.18 VHp 4.767 DpA 14.10 RAp 160.99 ECC 1.4287

L-I TIME INJ LAT INJ LONG |NJ RT A$C ;NJ AZI4TH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

_64.98 -27.33 72.04 49.55 97.64 20 44 31 2065.0 -26.01 63.63

4336.28 10.67 190.97 43.33 G3.61 12 25 17 3936.5 7.04 184.|7

2382.66 -28.$6 51.06 49.34 98.88 22 7 21 1782.7 -27.13 42.59

4293.84 11.85 172.53 42.72 62.36 13 36 23 3693.8 8.06 165.80

2125.33 -32.14 30.76 48.58 102.32 23 25 18 1525.5 -30.11 22.14

412_6.93 14.94 157.66 40.93 58.89 14 27 48 3523.9 10.71 151.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713054.0 $GR 941.2 SG3 1084.0 ST 4518.1 SR 785.3 98 2121.7

RRT -.6926 RRF -.7296 RTF .9943 CRT -.7905 CR9 .8608 CST -.9921

S6813087.9 R23 .0541 R13 -.9945 LSA 5025.9 MSA 521.8 $SA 14.1

SG113070.4 $62 678.0 THA 177.13 EL1 4561.0 ELZ 476.4 ALF 172.09

LAUNCH DATE OCT IT 1964 FLIGHT TIME 396.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 149.08 LAL .OO

RP 210.A6 LAp -1.72

RC 307.229 GL 10.80

PLANETOCENTRIC CONIC

C3 26.874 VHL 5.184

LNCH AZMTH LNCH TIME

9O,OO 20 4 57

90.00 11 9 16

100.00 21 32 18

lO0.00 12 24 36

110.00 22 54 7

110.00 13 19 17

DIFFERENTIAL CORRECTIONS

706-3.0531 TRA 9.2529 TC3-7.0837 BAU 2.3426

ROE .7046 RRA -.2129 RC3 .4343 FAU .17210

FOE-3.6248 FRA 8.4857 FC3-5.5441 BSP 46190

8OE 3.1333 6RA 9.2553 BC3 7.0770 FSP 3818

DISTANCE 667.885 EARTH TO MARS

LOL 23.66 Vb 52.711 GAL -8.73 AZL 88.28 HCA 273.79 8MA 186.76 ECC .25064 INC 1.7209 Vl 29,892

LOP 297.45 VP 23.465 GAp -12.59 AZP 89.89 TAL 314.02 TAp 227.80 RCA 139.95 APO 233.57 V2 26.057

GP 3.78 ZAL 149.68 Zkp 40.14 ETS 183.91 ZAE 65.47 ETE 181.24 ZAC 86.83 ETC 258.80 CLP 4O.OO

DLA 11.82 RAL 179.91 RAD 6568.1 VEL 12.176 PTH 2.19 VHP 4.867 DPA 13.89 RAp 161.31 ECC 1.4425

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2662.18 -27.32 71.84 50.56 97.74 20 49 20 2062.2 -25.97 63.43

4554.56 11.22 192.03 44.37 63.83 12 25 11 3954.6 7.61 185.21

2380.47 -28.64 50.90 50.34 98.96 22 11 59 1780.5 -27.10 42.44

4311.50 12.41 173.55 43.75 62.58 13 36 2-8 3711.5 8.64 166.79

2124.45 -32.13 30.70 49.58 102.35 23 29 32 1524.5 -30.09 22.08

4140.28 15.51 158.78 41.97 59.15 14 28 17 3540.5 11.31 152.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT13198,1 SGR 931.2 SG3 1025.6 ST 4610.B SR 782.2 SS 2074.9

RRT -,6865 RRF -.7248 RTF .9940 CRT -.7921 CRS .8627 CST -.9920

$6813230.9 R23 .0558 RI3 -.9942 LSA 5090.0 MSA 518.9 SSA 14.0

SG113213.6 $62 676.2 THA 177.22 ELI 4652.7 EL2 473.2 ALF 172.27

LAUNCH DATE OCT 17 1964 FLIGHT TIME 398.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC

RL 149.06 LAL .DO

RP 210.22 LAp -1.73

RC 308.206 GL 10.73

PLANETOCENTRIC CONIC

C3 27.747 VHL 5.268

LNCH AZMTH LNCH TIMI[

90.00 20 9 52

90.00 11 8 50

100.00 21 37 1

100.00 12 24 22

110.00 22 58 25

110.00 13 19 28

DIFFERENTIAL CCRRECT|ONS

TDE-3o1815 TRA 9.5421 TC3-8.9566 BAU 2.3833

ROE .7135 RRA -.2097 RC3 .4174 FAU .16263

FOE-3.3431 FRA 8.1812 FC3-5.0743 BSP 46683

BOE 3.2606 BRA 9.5445 BC3 6.9693 FSP 3617

DISTANCE 891.962 EARTH TO MARS

23.66 VL 32.716 GAL -8.90 AZL 88.26 HCA 275.01 SNA 186.83 EEC .25268 INC 1.7381 Vl 29.892LOL

LOP 298.67 VP 23.301 GAP -12.78 AZP 89.85 TAL 313.32 TAP 228.33 RCA 139.62 APO 234.04 V2 26.085

GP 3.71 ZAL 180.30 ZAP 34).32 ET$ 183.95 ZAE 64.36 [TE 181.31 ZAC 86.84 ETC 258.74 CLP 39.17

DLA 11.50 RAL 180.47 RAO 6568.1 VEL 12.212 PTH 2.19 VHP 4.971 DPA 13.67 RAp 161.66 ECC 1.4567

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT %NJ 2 LONG

2659.42 -27.30 71o64 51.58 97.84 20 54 11 2059,4 -25.93 63.24

4373.23 11.78 193.12 45.42 64.06 12 25 3 3973,2 8.20 186.27

2378.34 -28.6 t 30,75 31.36 99.04 22 16 40 1778.3 -27.07 42.28

4329.55 12.97 174.59 44.61 62.83 13 36 32 3729,5 9.22 167.80

2123.64 -32.12 30.64 50.39 102.39 23 33 49 1523.6 -30.08 22.02

4157.01 16.09 159,72 43.04 39.43 14 28 45 3357.0 11.92 153.11

NID-CQURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13337.0 SGR 92|.9 963 969.4 ST 4703.2 SR 779.3 $S 2028.0

RRT -.681t RRF -.7208 RTF .9937 CRT -.7940 DR9 .8650 CST -.9918

SGI813368.8 R23 .0577 R13 -.9938 LSA 5155.0 NSA 515.8 SSA 13.9

5G113351.8 SG2 674.3 THA 177.30 EL1 4744.2 EL2 469.6 ALF 172.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 18 1964 FLIGHT TIRE 240.00 ARRIVAL _ATE JUN 15 1965

HELIOCENTRIC CONIC

RL 14g.02 LAL .00

RP 237.81 LAP .52

RC 183.786 GL -24.18

PLANETOCENTRIC CONIC

CS 24.427 VHL 4.942

LNCN AZ_TH LNCH T|_E

90.00 21 59 46

90.00 5 49 47

100.00 23 12 24

100.00 7 19 49

110.00 0 5 14

110.00 8 47 25

DIFFERENTIAL CORRECTIONS

TOE 1.8087 TRA-S.1372

ROE .9866 RRA-1.2172

FOE-4.0445 FRA 5.3527

00E 2.0603 BRA 3.3650

DISTANCE 580.022 EARTH TO MARS

LOL 24.65 VL 53.163 GAL -6.71 AZL 95.52 HCA 188.44 SMA 194.77 ECC .26089 INC 3.5252 Vl 29.900

LOP 213.08 VP 20.851 GAP 8.18 AZP 86.51 TAL 326.70 TAp 155.15 RCAI43.96 APO 245.59 V2 23.106

GP 19.09 ZAL 133.24 ZAP 147.42 ETS 145.76 ZAE 156.42 ETE 54.94 ZAC 107.65 ETC 255.28 CLp 153.09

DLA -15.76 RAL 155.24 RAD 6568.0 VEL 12.075 PTH

L-I TIME IHJ LAT

1749.75 -6.25

5419.83 28.10

1515.37 -7.50

5129.43 29.51

1362.18 -10.70

4855.39 33.21

TC3 1.6191 BAU .6557

RC3 1.1875 FAU .16207

FC3-5.7443 BSP 17335

BC3 2.0079 FSP 2685

2.16 VHp 5.787 DpA 16.01 RAP 194.33 ECC 1.4020

INJ COt4G IHJ RT ASC [NJ AZMTH [NJ TIME FO CST TIM [HJ 2 LAT INJ 2 LONG

13.88 18.55 117.67 22 28 55 1149.7 -2.50 7.21

249.01 25.86 86.31 7 20 6 4819.8 27.29 240.44

335.97 17.57 119.02 23 37 39 915.4 -3.57 349.36

ZZT.33 25.75 84.98 8 45 19 4529.4 28.50 218.87

342,42 13.94 122.66 O 27 56 762.2 -6.32 336.06

206.20 23.22 81.38 10 8 20 4255.4 31.66 197.32

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4608.3 S_ 2199.0 SG3 845.6 ST 2384.2 SR 1225.9 SS 2537.5

RRT .9688 RRF -.9981 RTF -.9596 CRT .9917 CRS .9997 CST .9945

SGIB 5106.2 R23 -.2320 R13 -.9712 LSA 3685.9 MSA 201.1 SSA 8.2

SG1 3082.2 SGZ 494.6 THA 25.06 EL! 2677.2 EL2 140.2 ALF 27.10

LAUNCH OATE OCT 18 1964 FLIGHT Tile 242.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

Re 237.46 LAP ,49

RC 186.049 GL -21.00

PLANETOCENTRIC CONIC

C3 22.961 VHL 4.T61

LNCH AZ;4TH LNCH TIME

90.00 21 35 44

90.00 6 20 54

100.00 22 50 32

100.00 7 48 47

110.00 23 44 3

110.00 9 11 43

CIFFERENTIAL CCRRECTIONS

TOE 1.7008 TRA-So0039 TCS 1.7277 BAU .6396

ROE .8696 RflA-S,t251 RC3 1.1808 FAU .17094

F06-3.9658 FRA 3.7007 FC3-8.4732 6SP 17364

BOE 1.9102 BRA 3.2922 9C3 2.0927 FSP 2875

DISTANCE 583.583 EARTH TO MARS

LOL 24.63 VL 33.t36 GAL -6.61 AZL 92.98 HCA 189.40 SMA 194.25 ECC .25838 INC 2.9836 Vl 29.900

L_P 214.04 VP 20.644 GAP 7.74 AZ_ 87.06 Tl_. 326.93 TAp 156.32 RCA 144.06 APO 244.45 VZ 23.140

GP 17.67 ZAL 134.12 ZAP 147.63 ET$ 148.41 ZA( 157.89 ETE 54.43 ZAC 106.33 ETC 255.38 CLP 152.42

OLA -12,67 RAL 156.13 RAD 6367.9 9EL 12.910 PTH 2.14 _Hp 5.611 DpA 14.61

L-| TIME |NJ LAT ihJ LI_NG iNJ R1 A$C INJ A_qTH iNJ TiME I_O C$_ _iM

1841.91 -9.13 19.12 18.15 116.92 22 6 28

3293.26 27.22 240.01 24.14 81.88 7 49 9

1600.53 -10.26 .77 17.54 118.22 23 17 13

5011.87 28.30 218.94 23.91 80.57 9 12 19

1432.95 -13.27 346.29 15,78 121.80 24 7 36

4752.28 31.89 198.45 23.14 76.97 10 30 38

MID-COURSE EXECUTION ACCuRACy

8GT 4617.8 Sr_ 2066.5 SG3 905.9

RRT .9683 RRF -.9977 RTF -.9608

SGB 3039.1 R23 -.2299 R13 -,9711

SG1 3036.9 SG2 473.0 THA 23.65

RAp 193.95 ECC 1.3762

iNJ _ LA/ iNJ 2 LONG

1241.9 -5.45 12.38

4595.3 25.82 231.62

1000.5 -6.43 354.10

4411.9 26.90 210.50

833.0 -8.97 339.83

4152.2 29.77 189.88

ORBIT DETERMINATION ACCURACY

ST 2333.8 SR 1122.0 SS 2520.8

CRT .9913 CRS .9993 CST .9955

LSA 3610.3 MSA 183.7 SSA 10.5

EL1 2587.9 EL2 132.9 ALF 25.54

LAUNCH DATE _T 18 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 237,15 LAP .46

RC 188.300 GL -16.28

PLANETOCEN7RIC CONIC

CS 21.643 VHL 4.652

LNCH AZMTH LHCH TIME

90.00 21 16 34

90.00 6 45 49

100.00 22 32 59

100.00 8 12 7

110.00 23 29 57

110.00 9 31 36

OIFFERENTIAL CORRECTIONS

T0E t.6071 TRA-3.0511 TC3 1.6152 BAU .6246

RDE .7801 RRA-l.0504 RCS 1.1693 FAU .17909

FDE-3.8956 FRA 6.0413 FC3-7.1636 BSP 17868

BDE 1.7664 ERA 3.2268 9C3 2.1392 FSI=' 3092

DISTANCE 587.162 EARTH TO MARS

LOL 24.65 VL 33.109 GAL -6.52 AZL 92.54 HCA 190.36 SMA 195.76 ECC .25598 INC 2.5428 Vl 29.900

LOP 215.00 VP 20.840 GAP 7.31 AZP 87.50 TAL 327.14 TAp 157.50 RCA 144.16 Apo 243.56 V2 23.174

GP 16.49" ZAL 134.72 ZAP 147.59 ETS 130.78 ZAE 159.21ETE 54.35 ZAC 103.24 ETC 255.45 CLP 151.?0

DLA -10.02 RAL 156.85 RAO 6367.9 VEL 11.959 PTH

L-I TIME !HJ LAT

1917.22 -11.42

5193.44 26.03

1670.77 -12.51

4915.11 27.22

1492.31 -15,37

4666.34 30.40

2.13 VHp 5.453 DpA 13.45 RAp 193.64 ECC 1.3562

!NJ LONG INJ RT ASC !HJ AZHTH INJ TIME PO CST T|H !HJ 2 LAT INJ 2 LONG

23.47 18.01 116.09 21 48 32 1317.2 -7.82 16.64

232.79 22.74 78.45 8 12 22 4595.4 24.18 224.61

4.79 17.45 117.57 23 O 48 1070.8 -8.74 558.02

212.03 22.45 77.15 9 34 2 4315.1 25.18 203.85

349,60 15.80 120.91 23 54 49 892.3 -11.16 343.03

192.20 21.50 73.53 10 49 23 4066.3 27.84 163.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4616.3 SGR tgST.T SG3 964.2 ST 2287.0 SR 1038.9 SS 2501.8

RRT .9680 RRF -.9973 RTF -.9621. CRT .9909 CRS .9986 CST .9964

SG_ 5016._ R23-.2266 R13 -.9713 LSA 3541.1MgA 167.5 SS4 13.2

SGI 4995.7 S_2 454.4 THA 22.50 EL1 2508.7 EL2 127.8 ALF 24.30

LAUNCH OATE OCT 18 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC _IC

RL 149.02 LAL .00 24.65 VL

RP 236.81 LAP .43

RC 190.540 GL -13.95

PLANETOCENTRIC CON|C

C3 20.861 VHL 4.545

LNCH AZMTH LNCH TIME

90.00 21 0 37

90.00 7 6 27

100.00 22 16 13

100.00 8 31 30

110.00 23 18 1

110.00 9 46 13

OIFFERENTIAL CCRRECTION_

TOE 1.5506 TRA-2.982t TC3 1.9369 BAU .6250

ROE .7169 RflA -.9619 RC3 1.1695 FAU .18870

FDE-3.9746 FRA 6.3339 FCS-7.90?O B_P 16758

BOE 1.7083 BRA 3.1396 BC3 2.2626 FSP 3241

DISTANCE 590.762 EARTH TO MARS

LOL 33.084 GAL -6.43 AZL 92.17 HCA 191.32 SMA 193.29 ECC .25386 INC 2.1739 Vl 29.900

LOP 213.96 VP 20.839 GAP 6,89 AZP 87.87 TAL 327.35 TAp 158.67 RCA 144.26 APO 242.32 V2 23.209

GP 15.51 ZAL 133.11 ZAP 147o37 ET9 152.90 ZAE 160.40 ETE 54.71 ZAC 104.32 ETC 255.51 CLP 150.92

DLA -7.71 RAL 157.43 RAD 6367.8 VEL 1|,918 PTH 2.12 VHP 5.307 DpA 12.48

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1980,74 -13.29 27.19 18.00 113.23 21 33 38 1380.7

5107.38 24.73 226.84 21.61 73.74 9 31 35 4507.6

1730.30 -14.55 8.25 17.48 116.31 22 47 6 1130.3

4633.23 23.66 206.34 21._T 74.43 9 32 4 4233,3

1543.15 -17.13 352.30 15.92 120.04 23 43 45 943.2

4593.17 28.87 187.05 20.21 70.85 11 4 47 3993.2

NIO-COQR$E E_ECUTION ACCuRACy

SGT 4616.3 S_ 1872.9 SG3 1024.0

RRT .9689 RRF -.9967 RTF -.9646

SG8 4981.7 fl23 -.2177 RI3 -.9726

8G1 4963.0 SG2 430,9 THA 21.63

RAp 193.38 ECC 1.3400

INJ 2 LAT INJ 2 LONG

-9.79 20.27

22.53 218.87

-10.67 1.39

23.47 198.35

-15.01 345.81

25.99 179.05

ORGIT DETERMINATION ACCURACY

ST 2262.3 SR 978.8 SS 2500.7

CRT .991D CRS .9978 CST .9976

LSA 3508.2 MSA 146.9 SSA 16.5

EL1 2462.D EL2 120.6 ALF 23.27
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL I. 19643

LAUNCH DATE OCT 18 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .OO

_P 236.46 LAP .40

RC 192.768 GL -13.87

PLANE TOEENTRIC CONIC

C_ 19.847 VHL 4,455

LNCH AZMTH LNCH 71ME

90.00 20 46 58

90.00 T 24 0

100.00 22 5 37

100.00 8 48 2

110.00 23 7 43

110.O0 10 2 26

DIFFERENTIAL CCRRECTIOANS

TDE 1.4752 TRA-2.9388

ROE .6632 RRA -.9291

FOE-3.8394 FRA 6.6549

BDE 1.6174 BRA 3.0822

DISTANCE 594.374 EARTH TO MARS

LOL 24.65 VL 33,060 GAL -6,35 AZL 91.86 HCA 192,29 SMA 192.84 ECC .25145 INC 1,8621 vl 29.900

LOP 21E.9_ VP 20.839 GAp 6.47 AZP 8A.18 TiL 327.§6' TAp 159.A5 RCA 144.33 APo 241.33 V2 23.244

GP 14.67 ZAL 135.35 ZAp 14_,00 ETS 154.80 ZAE 161.49 ETE 55.48 ZkC 103.54 ETC 255.35 CLP 150.11

DLA -5,68 RAL 157.92 RAD 6567,8 VEL 11.894 pTH 2.11VHP 5,171DpA 11,67 RAp 193,15 ECC 1.3266

L-I TIME [NJ LAT INJ LONG INJ RT A$C INJ AZHTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2035.31 -14.66 30.45 18.07 114.38 21 20 54 1435.5 -11.44 23.44

5033,64 23,40 221.84 20.69 73,58 8 47 53 4433.6 20.92 214.04

1781.78 -15.69 11.30 17.57 115.66 22 35 19 1181.8 -12.30 4.34

4762.61 24.48 201.54 20,32 72,29 10 7 24 4162,6 21.83 193.75

1587,40 -18.62 355,06 16.09 119,20 23 34 10 987.4 -14,38 348.27

4329.75 27.]8 182.72 19.18 68.69 I1 17 56 3929.7 24.23 174.96

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9941BAU .6123 SGT 4602.6 SGR 1799.8 SG3 1082.6 ST 2213.8 SR 926.4 SS 2491.4

RE3 1.1610 FAU .19704 RRT .9678 RRF -.9960 RTF -.9649 CRT .9900 CRS .9966 CST .9981

FC3-8.5949 BSP 16841 SGB 4942.0 RZ3 -.2152 R13 -.9724 LSA 3456.3 NSk 139.0 SSA 19.6

BE3 2.3073 FSp 3487 SGt 4923,8 SG2 423.5 THA 20.89 EL1 2396,8 EL2 120,7 ALF 22.56

LAUNCH DATE OCT 18 1964 FLIGHT TIME 250,00 ARRIVAL OATE JUN 23 1965

HELIOCENTRIC CONIC DISTANCE 598,00] EARTH TO MARS

RL 149.02 LAL .00 LCX- 24.65 VL 33,037 GAL -6,27 AZL 91,59 HCA 193,23 SMA 192.41 ECC .24933 ]NC 1,5946 vl 29,900

RP 236.12 LAp .37 LOP 217,90 VP 20.842 GAp 6,06 AZP 88,45 TAL 327.76 TAp 161,02 RCA 144.44 APo 240.38 V2 23.279

RC 194.983 GL -12.O5 GP 13.96 ZAL 135.47 ZAp 146.52 ETS 156.51 ZAE 162.52 ETE 56.69 ZAC 102.87 ETC 255.39 CLP 149.25

PLANETOCENTRIC CONIC

C3 19.156 VHL 4,377 DLA -3.89 RAL 156.33 RAD 6567,8 VEL 11,655 pTH 2,10 VHp 5,043 DpA 10.97 RAp 192.93 ECC 1.3153

LNCH AZMTH LNCH TIME L-| TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 33 1 2083,50 -16,19 33,35 18,17 113,55 21 9 44 1483.5 -12,86 26.25

90.00 7 39 11 4966.86 22.08 217.54 19.93 71.81 9 2 0 4368.9 19.39 209.90

100.00 21 54 32 1826.97 -17.20 14.01 17.69 114.83 22 24 59 1227.0 -13,71 6.96

100,00 9 2 21 4700.62 23,13 197,43 19,54 70,52 10 20 42 4100,6 20,26 189.81

110.00 22 58 36 1626,39 -19,90 357,36 16,27 118,39 23 25 43 1026,4 -13,93 330.46

110.00 10 14 46 4473,97 25,94 179,02 18,34 66,92 11 29 20 3874.0 22.59 171.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4084 TRA-2.8921 TC3 2.0436 8AU .6012 SGT 4582.5 SGR 1740.0 SG3 1142.1 ST 2167.3 6R 884.5 98 2486.3

ROE .6208 RRA -.8838 RE3 1.1552 FAU .20556 RRT .9666 RRF -.9951RTF -.9652 CRT .9889 CRS .9952 CST .9985

FOE-3.8171 FRA 6.9703 FC3-9.2901 8SP 16883 SGB 490t.8 R23 -.2121 R13 -.9724 LSA 5412.3 MSA 133.0 SSA 22.8

BOE 1.5391BRA 3.0242 8C3 2.3475 FSP 3676 SGI 4883.9 SG2 418.1 THA 20.31 ELI 2337.9 EL2 121.7 ALF 22.04

LAUNCH DATE 0C1 18 1964 FLIGHT TIME 252,00 ARRIVAL DATE JUN 27 1865

HELIOCENTRIC CONIC

RL 14g.02 LAL .00

RF 233.77 LAP .33

RE 197.185 GL -10.43

PLANETOCENTRIC CONIC

CS 18.539 VHL 4.308

LNCH AZMTH LNCH TIME

90.00 20 24 21

90.00 7 52 33

100.00 21 44 38

100.00 9 14 57

110.00 2_ 50 27

110.00 10 25 38

DIFFERENT I AL CORRECTIONS

TOE 1.3518 TRA-2.8390 TC3 2.0941 SAU .5934

RDE .§882 RRA -.8437 RE3 1.1850 FAU .21480

FDE-3.8164 FRA 7.2746 FC-lO.0200 BSP 16786

8DE 1.4739 BRA 2.9617 0C3 2.3918 FSP 3876

OISTANCE 601,648 EARTH TO MARS

LOL 24,65VL 35,014 GAL -6.19 AZL 91,36 HCA 194,23 SMA 192,00 ECC ,24730 INC 1.3612 vt 29.900

LOP 218.87 VP 20.847 GAp 5.65 AZP 88.68 TAL 327.96 TAp 162.19 RCA 144.52 APO 239.48 V2 23.315

GP 13,35 ZAL 135,51 ZAP 145,93 ETS 158,04 ZAE 163,47 ETE 38,34 ZAC 102,29 ETC 255,62 CLP 148.36

DLA -2,28 RAL 158,67 RAD 6567,8- VEL 11,830 pTH 2,10 VHp 4.922 DpA 10.38 RAp 192,75 ECC 1.3054

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2126.13 -17,33 35.96 18,28 112,75 20 59 47 1526,1 -14.10 28.77

4911.31 20.81 213.80 19.30 70.35 9 14 25 4311.3 17.94 206.30

1867.16 -18.33 16.46 17.83 114.03 22 15 45 1267.2 -14.93 9.32

4645.81 21.84 193.85 18.89 69.06 10 32 23 4045.5 18.79 186.37

1661,14 -21,01 359,45 16,45 117,61 23 18 8 1061,1 -17,14 352.45

4424°50 24.58 175.80 17.64 65.46 11 39 22 3824.5 21.06 168.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4557.0 SGR 1692.1 SG3 1203,6 ST 2123.8 SR 852.2 SS 2489.4

RRT .9655 RRF -.9942 RTF o.9655 CAT .9878 CRS .9936 CST .9989

SGB 4861.0 R23 -.2082 R13 -.9724 LSA 3380.1MSk 129.2 SSA 25.8

SGt 4843.3 SO2 414.4 THA 19.88 EL1 2287.0 EL2 123.3 ALF 21.67

LAUNCH DATE OCT 18 1964 PLIGHT TIME 254.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC C_IC

RL 149,02 LAL ,00

RP 235,42 LAP ,30

RC 199.572 GL -8.98

PLANETOCENTRIC CONIC

C3 18.034 VHL 4.247

LNCH AZMTH LNCH TINE

90.00 20 14 44

90.00 8 4 28

100.OO 21 35 41

100.00 9 26 11

110.00 22 43 5

110.00 10 35 19

DIFFERENTIAL CCRRECTIONS

TOE 1.2992 TRA-2.7833

RDE .5614 RRA -.80¢J7

FDE-3.8193 FRA 7.8864

BDE 1,4153 BRA 2.8987

DISTANCE 605.308 EARTH TO MARS

LOL 24.68 VL 32.993 GAL -6.12 AZL 91.16 HCA 195.20 SMA 191.61 ECC .24536 INC 1,_578 Vl 29.900

LOP 219.85 VP 20.853 GAP 5.25 AZIP 88.88 TAL 328.15 TAP 165.35 RCA 144.60 APO 238.63 V2 23.351

GP 12,81 ZAL 135,49 ZAP 145,26 ET$ 159,44 Z_E 164,36 ETE 60,47 ZAC 101,78 ETC 255,65 CLp 147,43

DLA -.83 RAL 158.95 RAD 6567.7 VEL 11.807 PTH 2.09 VHP 4.806 DpA 9.88 RAP 192.57 ECC 1.2968

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2164,41 -18,32 38,33 18,40 111,98 20 50 48 1364,4 -15,18 31.06

4859.60 19.59 210.50 18.76 69.14 9 25 27 4259.6 16.38 203.12

1903,26 -19,32 18,69 17,96 113,27 22 7 25 1303,3 -16,00 11,46

4595.98 20.60 190.69 18.34 67.85 10 42 47 3996.0 17.41 183.34

1692.39 -21.98 1.35 16.65 116.86 23 11 15 1092.4 -18.20 354.26

4379.62 23.28 172.98 17.06 64.24 11 48 18 3779.6 19.63 163,75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1358 BAU ,5854 SGT 4524.1 SGR 1652.6 SGS 1266.1 ST 2084.5 8R 825.8 SS 2493.5

RE3 1.1557 FAU .22397 RAT .9646 RRF -.9932 RTF -.9660 CAT .9867 CRS .9917 CST .9992

FC-10,7521 BSP 16664 SGB 4816.5 R23 -.2055 R15 -.9726 LSA 3350.8 MSA 126.8 SSA 28.6

BE3 2.4283 FSP 4096 8G1 4798.9 SG2 411.0 THA 19.56 ELI 2238.6 EL2 124.8 ALF 21.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 18 1964 FL[GHT TIME 256.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC COIN IC

RL 149.02 LAL .DO

RP 255.06 LAP .27

RC 201.544 GL -7.67

PLANETOCENTRIC C_IC

C3 17.567 VHL 4.191

LNCH AZMTH LNCN TIME

SO.DO 20 3 56

90.00 8 15 11

100.00 21 27 31

IOO.O0 9 36 18

110.00 22 36 17

110.00 10 44 1

DIFFERENTIAL CORRECTIONS

TOE 1.2512 TRA-2.7243

ROE .5400 RRA -.7801

F08-3.8333 FRA 7.8985

BOE 1.3628 BRA 2.8338

DISTANCE 608.982 EARTH TO MARS

LOL 24.65 VL 52.973 GAL -8.04 AZL 90.98 HCA 196.18 8NA 191.24 ECC .24350 INC .9770 Vl 29.900

LOP 220.83 VP 20.862 GAP 4.86 AZp 89.06 TAL 328.33 TAp 164.52 RCA 144.68 APO 237.81 V2 23.387

GP 12.35 ZAL 155.42 ZAP 144.52 ET9 160.70 ZAE 165.20 ETE 63.11 ZAC 101.33 ETC 255.67 CLp 146.47

DLA .49 RAL 159.20 RAD 6567.7 VEL 11.788 PTH 2.08 VHp 4.695 DpA 9.45 RAp 192.39 ECC 1.2891

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2199.11 -19.19 40.50 18_52 111.23 20 42 36 1599.1 -16.14 33.16

4812.71 18.43 207,55 18.51 68.11 9 35 23 4212.7 15.30 200.27

1935.99 -20.18 20.75 18.09 112.53 21 59 47 1336.0 -16.96 13.43

4551.0_ 19.42 187,87 17.87 66.82 10 52 9 3951.1 16.11 180.64

1720.74 -22.84 3.10 16.80 118.15 25 4 58 1120.7 -19.14 355.92

4339.08 22.06 170.47 16.56 63.20 11 56 20 3739.1 18.29 163.37

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 2.1715 BAU .5782 SET 4484.4 8GR 1621.0 SG3 1330.6 ST 2043.8 SR 805.1 SS 2501.8

RC3 1.1599 FAU .23361 RRT .9836 RRF -.9921 RTF -.9664 CRT .9856 CRS ,9895 CST .9995

FC-11.5125 BSP 16518 SGB 4768.4 R25 -.1982 R13 -.9729 LSA 3326.7 NSA 127.0 SSA 30.9

BC3 2.4618 FSP 4313 SG1 4750.8 SG2 409.2 THA 19.35 ELi 2193.0 EL2 126.8 ALF 21.29

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 234.71 LAp .24

FLIGHT TIME 258.00 ARRIVAL

DISTANCE 612.670 EARTH TO NAR8

LOt. 24.65 VL 32.953 GAL -5.98 AZL 90.82 HCA 197.16 SMA 190.89 ECC .24172 INC .8167 vl 29.900

LOP 221.81 VP 20.873 GAP 4.47 AZP 89.22 TAL 528.51 TAp 165.68 RCA 144.75 APO 237.03 V2 23.424

DATE JUL 3 1965

RC 203.699 GL -6.48

PLANETOCENTRIC CONIC

C3 17.149 VHL 4.141DLA

LN_M AZ_TH LN_M T|M[ L-| TiME

90.00 19 57 51 2230.81 -19.96

90.00 8 24 55 4769.85 17.32

100.00 21 19 59 1965.89 -20.95

100.00 9 45 29 4510.00 18.30

110.00 22 30 2 1746.65 -23.61

110.00 10 51 55 4302.03 20.91

DIFFERENTIAL CORRECTIONS

TOE 1.2034 TRA-2.6657 TC3 2.1942 BAU .5695

ROE .5221 RRA -.7552 RC3 1.1650 FAU .24328

FDE-3.8488 FRA 8.2225 FC-12.2818 8SP 16404

80E 1.3118 BRA 2.7706 BC3 2.4843 FSP 4551

GP 11.94 ZAL 135.31 ZAP 143.71 ETS 161.85 ZAE 165.96 ETE 66.30 ZAC 100.93 ETC 255.69 CLP 145.48

1.69 RAL 159.40 RAD 6567.7 VEL 11.770 PTH 2.08 VHp 4.588 DpA 9.09 RAP 192.20 ECC 1.2822

iNJ LAT iNJ LO_.._ !NJ RT i5( _j &_,_TH INJ TIME _ C_T TIM INJ 2 LAT INJ 2 LONG

42.51 18.63 110.51 20 35 2 1630.8 -16.99 35.10

204.89 17.91 67.24 9 44 25 4169.8 14.09 197.71

22.62 18.22 111.82 21 52 45 1365.9 -17.81 15.24

185.34 17.47 65.94 11 0 39 3910.0 14.89 178.20

4.72 16.96 115.47 22 59 8 1146.6 -19.98 357.45

168.21 16.12 62.32 12 3 37 3702.0 17.04 161.22

MIO-E_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4437.4 SGR 1595.5 SG3 1396.8 ST 2000.2 SR 788.0 SS 2510.5

RRT .9624 RRF -.9909 RTF -.9667 CRT .9843 CRS .9871 CST .9996

8GB 4715.5 R23 -.1934 R13 -.9730 LSA 3302.5 MSA 129.9 SSA 32.5

$GI 4697.7 SG2 409.5 THA 19.24 ELI 2145.9 EL2 129.6 ALF 21.28

LAUNCH DATE OCT 18 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 234.35 LAP .21

RC 205.837 GL -5.38

PLANETOCENTRIC CONIC

C3 16.770 VHL 4.095

LNCH AZMTN LNCH TIME

90.00 19 50 20

90.00 8 33 51

100.00 21 12 59

lO0.OO 9 53 53

110.00 22 24 13

110.00 10 59 8

DIFFERENTIAL CORRECTIONS

TOE 1.1623 TRA-2.6006

RDE .5084 RRA -.7327

FDE-3.8799 FRA 8.5426

BOE 1.2686 BRA 2.7019

DISTANCE 616.372 EARTH TO MARS

LOL 24.65 VL 32.935 GAL -5.91AZL 90.67 HCA 198.15 SNA 190.56 ECC .24002 INC .6721 vl 29.900

LOP 222.80 Vp 20.885 GAp 4.08 AZP 89.36 TAL 328.69 TAp 186.83 RCA 144.82 Apo 236.29 V2 23.461

GP 11.58 ZAL 135,17 ZAP 142.85 ETS 162.91 ZAE 166.65 ETE 70.09 ZAC 100.57 ETC 255.71 CLP 144.45

DLA 2.80 RAL 159.58 RAO 6567.7 VEL 11.754 PTH 2.07 VHp 4.485 DpA 8.78 RAp 192.01 ECC 1.2760

L-I TIME INJ LAT INJ LONG I NJ RT A$C INJ AZNTH IN3 TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2259.99 -20.64 44.38 18.74 109.82 20 28 0 1660.0 -17.76 36.89

4730.59 16.27 202.48 17.57 66.50 9 52 41 4130.4 12.95 195.37

1993.41 -21.64 24.38 18,34 111.14 21 46 12 1395.4 -18.57 16.92

4472.21 17.23 183.04 17.12 65.19 11 8 25 5872.2 13.75 175.98

1770.43 -24.30 6.22 17.11 114.82 22 53 44 1170.4 -20.75 358.88

4267.95 19.82 166.17 15.73 61.56 12 10 16 3667.9 15.86 159.28

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACy

TC3 2.2185 BAU .5628 SET 4383.7 SGR 1576.4 SG3 1465.6 ST 1960.1 SR 775.7 $9 2525.3

RC3 1.1747 FAU .25372 RRT .9614 RRF -.9897 RTF -.9671 CRT .9832 CRS .9845 CST .9997

FC-13.0980 8SP 16154 SGB 4658.6 R23 -.1879 R13 -.9733 LSA 3286.5 NSA 134.4 SSA 33.5

BC3 2.5103 FSP 4775 961 4640.5 SG2 409.6 THA 19.23 ELI 2103.8 EL2 131.8 ALF 21.35

LAUNCH DATE OCT 18 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 253.98 LAp .18

RC 207.958 GL -4.39

PLANETOCENTRIC CONIC

C3 16.386 VHL 4.048

LNCH AZMTH LNCH TIME

90.00 19 42 47

90.00 8 41 57

100.00 21 5 56

100.00 10 1 30

110.00 22 18 19

110.00 11 5 36

DIFFERENTIAL CORRECTIONS

TOE 1.8946 TRA-1.7727

ROE .6066 RRA -.5921

F08-5.1344 FRA 7.5206

8DE 1.9894 BRA 1.8689

DISTANCE 620.209 EARTH TO MARS

LOt. 24.65 VL 32.917 GAL -5.83 AZL 90.54 PICA 199.14 SMA 190.24 ECC .23830 INC .5413 vl 29.900

LOP 223.79 VP 20.899 GAP 3.68 AZP 89.49 TAL 328.92 TAP 168.05 RCA 144.90 Apo 235.57 V2 23.498

GP 11.28 ZAL 134.93 ZAP 141.86 ETS 163.89 ZAE 167125 ETE 74.77 ZAC 100.25 ETC 255.73 CLP 143.32

DLA 3.85 RAL 159.65 RAO 6567.7 VEL 11.738 pTH 2.07 VHP 4.380 DpA 8.56 RAp 191.76 ECC 1.2697

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2287.30 -21,26 46,14 18,72 109,15 20 20 55 1687.3 -18.46 38.59

4692.45 15.22 200.18 17.15 65.83 10 D 9 4092.5 11.83 193.14

2019.12 -22.26 26.03 18.33 110.48 21 39 35 1419.1 -19.27 18.51

4435.86 16.18 180.85 16.69 64.52 11 15 25 3835.9 12.62 173.87

1792.60 -24.92 7.64 17.14 114.19 22 48 11 1192.6 -21.44 .22

4235.15 18.74 164.23 15.50 60.88 12 16 11 3635.1 14.72 157.43

MID-COUR8E ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1362 BAU .9609 SGT 4972.8 SGR 1685.1 863 1627.8 ST 2787.6 SR 895.5 SS 3009.0

RC3 1.4598 FAU .32081 RRT .9991 RRF -.9897 RTF -.9849 CRT .9999 CRS .9916 CST .9900

FC-16.9498 8SP 4041 SGB 5250.6 R23 -.1321 R13 -.9854 LSA 4188.1 NSA 294.3 SSA 2.0

BC3 4.3863 FSP 2362 SGI 5250.2 $62 66.2 THA 18.71 EL1 2927.9 EL2 10.0 ALF 17.81
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00 LOL

RP 233.62 LAP .15 LOP 224.78 VP 20.915 GAP 3.33 AZP 89.60 TAL 329.01 TAP 169.14 RCA 144.95 V2 23.536

RC 210.060 GL -3.46 GP 10.97 ZAL 134.86 ZAp 140.95 (TS 164.77 ZAE 167.75 ETE 79.53 ZAC 99.94 CLP 142.28

PLANE TOCENTR|C CONIC

C3 16.113 VHL 4.014 DLA 4.75 RAL 159.87 RAD 6567.6 VEL 11.726 pTH 2.07 VHp 4.291DpA 8.30 RAp 191.58ECC 1.2652

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 36 46 2312.17 -21.81 47.76 18.93 108.52 20 15 18 1712.2 -19.08 40.15

90.00 8 49 43 4659.93 14.31 198.23 17.01 65.30 10 7 23 4059.9 10.85 191.25

100.00 21 0 21 2042.57 -22.81 27.56 18.56 109.86 21 34 23 1442.6 -19.90 19.97

100.00 10 8 49 4404.76 15.26 179.00 16.54 63.98 11 22 14 3804.8 11.64 172.08

110.00 22 13 44 1812.91 -25,48 8.95 17.39 113,59 22 43 57 1212.9 -22.07 1.46

110.00 11 11 56 4207.19 17.81 162.60 15.14 60.33 12 22 3 3607.2 13.72 155.87

FLIGHT TIME 264.00 ARRIVAL DATE JUL 9 1965

DISTANCE 623'.812 EARTH TO MARS

24.65 VL 32.900 GAL -5.79 AZL 90.42 HCA 200.1-3 _MA 189.93 ECC .23685 INC .4227 V1 29.900

APO 234.92

ETC 255.75

DIFFERENT1AL CORRECTIONS

TOE 1.0715 TRA-2.4764 TC3 2.2073 8AU .5407

ROE .4869 RRA -.6988 RC3 1.1954 FAU .27468

FOE-3.9394 FRA 9.2276 FC-14.7580 BS4 = 15883

SOE 1.1769 BRA 2.5731BC3 2.5102 FSP 5290

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4249.7 SGR 1551.0 SG3 1608.7 ST 1863.9 SR 757.6 SS 2554.0

RRT .9578 RRF -.9871RTF -.9665 CRT .9800 CRS .9787 CST .9997

SOB 4523.9 R23 -.1816 R13 -.9730 LSA 3247.7 MSA 149.8 SSA 34.4

SG1 4504.3 SG2 420.5 THA 19.44 ELI 2007.1 EL2 139.9 ALF 21.83

LAUNCH DATE OCT 18 1964 FLIGHT TIME 266;00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00 LOL

RP 233.25 LAP .11 LOP 225.77 VP 20.932 GAP 2.96 AZP 89.71 TAL 329.16 TAp 170.28 RCA 145.01

RC 212.144 GL -2.60 GP 10.72 ZAL 134.68 ZAP 139.92 ETS 165.60 ZAE 168.12 ETE 85.18 ZAC 99.66

PLANETOCENTRIC CONIC

CS 15.825 VML 3.978 OLA 5.64 RAL 159.99 RAO 6567.6 VEL 11.714 pTH 2.06 VHP 4.198 OpA 8.13

DISTANCE 627.553 EARTH TO MARS

24.65 VL 32.884 GAL -5.73 AZL 90.32 HCA 201.12 SMA 189.64 ECC .23538 INC .3150 vl 29.900

APO 234.28 V2 23.574

ETC 255.76 CLP 141.15

RAP 191.35 ECC 1.2604

INJ 2 LAT INJ 2 LONG

-19.66 41.64

9.89 189.42

-20.48 21.36

10.67 170.35

-22.65 2.64

12.74 154.36

ORBIT DETERMINATION ACCURACY

ST 1819.9 SR 752.9 SS 25?4.3

CRT .9790 CRS .9757 CST ,9996

LSA 3237.2 NSA 158.5 SSA 34.3

EL1 1964.4 EL2 142.0 ALF 22.17

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM

90.00 19 50 34 2335.71 -22.31 49.30 19.02 107.90 20 9 30 1735.7

90.00 8 56 51 4628.21 13.39 196.35 16.78 64.82 10 13 59 4028.2

100.00 20 54 35 2064.74 -23.32 29.01 18.66 109.26 21 29 O 1464.7

100.00 10 15 32 4374.42 14.35 177.21 16.31 63.49 11 28 26 3774.4

110.00 22 8 57 1832.03 -28.00 10.20 17.52 113.02 22 39 29 1232.0

110.00 11 17 39 4179.89 16.88 161.03 14.89 59.82 12 27 19 3579.9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0345 TRA-2.4041TC3 2.2042 BAU .5321 SGT 4171.5 SGR 1545.1SG3 1684.2

ROE .4799 RRA -.6846 RC3 1.2106 FAU .28610 RRT .9568 RRF -.9858 RTF -.9666

FOE-3.9856 FRA 9.5730 FC-15.6510 8$P 15550 860 4448.5 R23 -.1765 R13 -.9732

BDE 1.1404 BRA 2.4997 BC3 2.5148 FSP 5540 SG1 4428.3 SO2 423.4 THA 19.70

LAUNCH DATE 0C7 18 1964

HELIOCENTRIC CONIC

FLIGHT TIME 268.00

DISTANCE 631.304

ARRIVAL DATE JUL 13 1965

EARTH TO MARS

XNC .2155 vl 29.900

APO 235.68 V2 23.612

ETC 255.78 CLP 139.97

RAp 191.09 ECC 1.2561

IgJ 2 LAT INJ 2 LONG

-20.18 43.04

8.98 187.71

-21.01 22.68

9.76 168.73

-23.19 3.75

11.82 152.96

RL 149.02 LAL ,00 LOL 24.65 VL 32.86g GAL -5.68 AZL 90.22 HCA 202.12 SMA 189.37 ECC .23397

RP 232.88 LAp .08 LOP 226.77 VP 20.951 GAP 2.60 AZP 89.80 TAL 329,31 TAp 171.43 RCA 145.06

RC 214.210 GL -1.79 GP 10.49 ZAL 134.50 ZAP 138.85 ETS 166.38 ZAE 168.35 ETE 9_.33 ZAC 99.40

PLANETOCENTRIC CONIC

C3 15.562 VHL 3.945 DLA 6.46 RAL 160.09 RAD 6567.6 VEL 11.702 pTH 2.06 VHp 4.109 DpA 8.00

LNCH AZMTH LNC!: TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 24 44 2357.83 -22.77 50.77 19.11 107.51 20 4 2 1757.6

90.00 9 3 33 4598.48 12.53 194.60 16.58 64.40 10 20 11 3998.5

100.00 20 49 9 2085 _ -23.78 30.38 18.76 108.67 21 25 55 1485.5

100.00 10 21 49 434_.00 13.48 175.55 16.10 63.06 11 34 15 3746.0

110.00 22 4 26 1849.95 -26.47 11.38 17.64 112.46 22 35 16 1249.9

110.00 1"1 23 1 4154.36 16.00 159.57 14.67 53.38 12 32 15 3554.4

DIFFERENTIAL CORRECTIONS

TOE .9960 TRA-2.3310 TC3 2.1850 8AU .5214

ROE .4744 RRA -.6727 RC3 1.2271 FAU .29783

FOE-4.0348 FRA 9.9280 FC-16.5689 BSP 15241

BOE 1.1032 BRA 2.4261 BE3 2.5060 FSP 5801

LAUNCH DATE OCT 18 1964

HELIOCENTRIC C_NIC

RL 149.02 LAL .00

RP 232.51 LAP .05

RC 216.258 GL -1.05

PLANETOCENTRIC CONIC

C3 15.319 VHL 3.914 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 19 12 2378.69 -23.18

90.00 9 9 51 4570.55 11.70

1OO.O0 20 44 0 2105.16 -24.20

100.00 10 27 44 4319.31 12.65

110.00 22 0 10 1866.81 -26.90

110.00 11 28 3 4130.42 15.17

DIFFERENTIAL CORRECTION8

TOE .9567 TRA-2.2568 TC3 2.1501 BAU .5087

ROE .4697 RRA -.6632 RC3 1.2440 FAU .30964

FOE-4.0822 FRAIO.2986 FC-17.4990 BSP 14939

BDE 1.0658 BRA 2.3522 BC3 2.4841 FSP 6081

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4083.4 8GR 1542.4 SG3 1761.9 ST 1772.1 SR 750.0 Ss 2595.5

RRT .9552 RRF -.9845 RTF -.9663 CRT .9779 CRS .9726 CST .9994

SGB 4365.0 R2_ -.1728 R13 -.9731 LSA 3226.4 MSA 168.2 SSA 34.0

SG1 4343.8 SO2 429.0 THA 20.04 EL1 1918.8 EL2 144.9 ALF 22.62

FLIGHT TIME 270.00 ARRIVAL DATE JUL 15 1965

DISTANCE 635.068 EARTH TO MARS

LOL 24.65 VL 32.854 GAL -5.63 AZL 90.13 HCA 203.12 SMA 189.11 ECC .23264 INC .1247 vl 29.900

LOP 227.77 VP 20.971 GAP 2.24 AZP 89.68 TAL 329.45 TAp 172.56 RCA 145.12 APO 233.10 V2 23.650

GP 10.29 ZAL 134.32 ZAP 137.72 ETS 167.10 ZAE 168.41 ETE 97.86 ZAC 99.16 ETC 255.80 CLP 138.76

7.23 RAL 160.19 RAD 6567.6 VEL 11.692 PTH 2.06 VHP 4.023 DPA 7.90 RAp 190.82 ECC 1.2521

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

52.15 19.20 106.73 19 58 51 1778.7 -20.67 44.38

192.96 16.41 64.03 10 26 1 3970.5 8.11 186.12

31.69 18.85 108.11 21 19 6 1505.2 -21.50 23.93

174.00 15.92 62.69 11 39 43 3719.3 8.89 167.23

12.50 17.76 111.93 22 31 17 1266.8 -23.69 4.81

158.22 14.48 58.99 12 36 54 3530.4 10.94 151.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3985.5 SGR 1542.3 SG3 1841.5 ST 1721.0 SR 748.2 SS 2616.4

RRT .9535 RRF -.9832 RTF -.9657 CRT .9767 CRS .9693 CST .9992

SG8 4273.6 R23 -.1699 R13 -.9729 LSA 3214.7 NSA 178.7 SSA 33.7

$61 4251.3 SG2 436.0 THA 20.48 EL1 1870.8 EL2 147.7 ALF 23.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 16 1964 FLIGHT TIN( 272.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .DO

RP 232.14 LAp .02

RC 218.287 GL -.35

PLANETOCEMTRIC CONIC

CS 15.096 VHL 3.885 OLA

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.90 19 13 57 2398.42 -23.56

90.00 g 15 49 4544.23 10.91

100.00 20 39 8 2123.70 -24.58

100.00 10 33 19 4294.19 11.86

110.00 21 56 8 1882.73 -27.30

110.00 11 32 48 4107.g2 14.37

DIFFERENTIAL CORRECTIONS

TOE .9169 TRA-2.1803 TC3 2.1042 BAU .4952

ROE .4662 RRA -.6353 RC3 1.2824 FAU .32183

F08-4.1329 FRAlO.6788 FC-18.4581 BSP 14820

BDE 1.0287 BRA 2.2766 BC3 2.4539 FSP 6370

DISTANCE 558.842 EARTH TO MARS

LOL 24.65 VL 32.840 GAL -5.58 AZL g0.04 HCA 204.12 SMA 188.86 ECC .23137 INC .0396 vl 29.900

LOP 228.77 VP 20.993 GAP 1.89 AZP 89.96 TAL 329.57 TAp 173.70 RCA 145.18 Apo 232.56 V2 23.689

GP 10.10 ZAL 134.14 ZAp 136.55 ETS 167.78 ZAE 168.29 ETE 104.57 ZAC 98.93 ETC 255.82 CLP 137.51

7.95 RAL 150.28 RAD 5567.6 VEL 11.683 PTH 2.05 VHP 3.940 DPA 7.83 RAp 190.52 ECC 1.2484

INJ LONG ]NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.47 19.29 108.17 19 53 56 1798.4 -21.12 45.65

191.43 1E.27 63.71 10 31 33 3944.2 7.29 184.62

32.93 18.95 107.56 21 14 32 1523.7 -21.95 25.12

172.55 15.77 62.36 11 44 53 3694.2 8.07 165.82

13.56 17.88 111.41 22 27 31 1282.7 -24.15 5.82

156.96 14.31 58.65 12 41 16 3507.9 10.12 150.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3878.2 $¢_ 1545.1 SG3 1923.5 ST 1667.1 S8 747.8 SS 2638.4

RRT .951§ RRF -.9819 RTF -.9649 CRT .9755 CRS .9659 CST .9989

8GB 4174.7 R25 -.1676 R13 -,9726 LSA 3203.5 MSA 189.4 SSA 33.4

861 4151.0 SG2 444.2 THA 21.01 EL1 1821.0 EL2 150.6 ALF 23.81

LAUNCH DATE OCT 18 1964 FLIGHT TIN( 274.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 231.76 LAp -.02

RC 220.299 GL .31

PLANETOCENTRIC CONIC

C3 14.891 VHL 3.859

LNCM AZMTH LNCH TIME

90.00 lg 8 5g

90.00 9 21 28

100.00 20 34 31

100.00 10 38 37

110.00 21 52 19

110.00 11 37 18

DIFFERENTIAL CORRECTIONS

TOE .8787 TRA-2.09g6 TC3 2.0488 8AU .4808

ROE .4640 RRA -.6488 RC3 1.2824 FAU .33442

FDE-4.1901 FRA11.0651 FC-19.4425 BSP 14250

8DE .9937 BRA 2.1976 8C3 2.4153 FSP 6660

DISTANCE 642.628 EARTH TO MARS

LOt. 24.65 VL 32.827 GAL -5.53 AZL 89.96 )4CA 205.13 SMA 188.63 ECC .23017 INC .0350 vl 29.900

LOP 229.78 VP 21.018 GAP 1.54 AZP 90.03 TAt. 329.70 TAp 174.82 RCA 145.21 APO 232.04 V2 23.728

GP 9.93 ZAL 133.97 ZAP 135.34 ETS 168.42 ZAE 167.99 ETE 111.24 ZAC 98.70 ETC 255.84 CLP 136.23

DLA 9,63 RA L 160,36 MAD 8567.6 VEL 11.674 PTH 2.05 VHP 3.859 DpA 7.80 RAp 190.20 ECC 1.2451

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNIH iN_ TIH£ _ CgT TIM INJ 2 L_T !HJ _ L__G

2417.15 -23.91 54.74 19.38 105.64 19 49 !6 1817,2 -21.54 46J87

4519.38 10.16 189.99 16.14 63.43 10 36 47 3919.4 6.51 183.22

2141.27 -24.94 34.11 19.05 107.04 21 10 12 1541.3 -22.37 26.26

4270.49 11.11 171.20 15.64 62.07 11 49 47 3670.5 7.29 164.49

1897.80 -27.67 14.58 18.00 110.92 22 23 57 1297.8 -24.58 6.78

4086.73 13,62 155.78 14.17 58.34 12 45 25 3486.7 9.33 149.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3?60.3 SGR 1550.3 SG3 2007.8 ST 1612.3 SR 748.9 SS 2662.6

RRT ,9494 RRF -.9806 RTF -.9638 CRT .9745 CRS .9626 CST .9985

SG8 4067.4 R25 -.I658 R13 -.9721 LSA 3195.1Hgk 200.5 SSA 33.1

SG1 4042.0 962 453.1THA 21.66 EL1 1771.1 EL2 152.9 ALF 24.55

LAUNCH OATE OCT 18 1g64 FLIGHT TIME 276.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 231.38 LAP -.05

RC 222.292 GL .g4

PLANETOCENTRIC CONIC

C3 14.703 VHL 3.834

LNCH AZMTH LMCH TIME

go.o0 19 4 15

90.00 9 26 51

100.00 20 30 7

100.00 10 43 40

110.00 21 48 42

110.00 11 41 35

DIFFERENTIAL CORRECTIONS

TOE .8405 TRA-2.0159

ROE .4625 RRA -.6436

FOE-4.2496 FRAIl.4609

BOE .9594 BRA 2.1162

DISTANCE 646.425 EARTH TO MARS

LOL 24.65 VL 52.814 GAL -5.49 AZL 89.89 HCA 206.14 SMA 188.40 ECC .22g04 INC .1081 Vl 29.900

LOP 230.79 VF 21.041 GAP 1.20 AZP 90.10 TAL 329.81 TAp 175.95 RCA 145.25 APO 231.56 V2 28.768

GP 9.76 ZAL 133.80 ZAp 154.07 ETS 169.02 ZAE 167.50 ETE 117.67 ZAC 98.48 ETC 255.86 CLP 134.90

OLA 9.27 RAL 160.45 RAD 6567.6_V.EJ. 11.666 PTH 2.05 VHp 3.782 DpA 7.79 RAP 189.85 ECC 1.2420

L-I TIME iMJ LAT INJ LONG INJ RT ASC !NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2484.96 -24.23 55.94 19.47 105.11 lg 44 50 1835.0 -21.92 48.03

4495.89 9.44 188.64 16.04 63.18 10 41 47 3895.9 5.76 181.89

2157.98 -25.27 35.25 19.15 106.53 21 6 5 1558.0 -22.76 27.35

4248.10 10.39 169,92 15.54 61,81 11 54 28 3648.1 6.54 163.25

1912.10 -28.02 15.55 16.12 110.43 22 20 34 1312.1 -24.98 7.70

4066.75 12.90 154.68 14.06 58.07 12 49 21 3466.8 8.59 148.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9767 BAU .4654 SGT 3632.0 $GR 1557.6 SG3 2094.0 ST 1554.9 SR 751.0 SS 2687.5

RC3 1.3032 FAU .34730 RRT .9470 RRF -.9794 RTF -.9624 CRT .9737 CRS .9592 CST .g980

FC-20.4504 BSP 13848 SGB 3951.9 R23 -.1647 R13 -.9715 LSA 5187.3 MSA 211.7 SSA 32.7

BC3 2.3677 FSP 6960 SG1 3924,7 $62 463.0 THA 22,43 ELI 1719.9 EL2 154.7 ALF 25.41

LAUNCH DATE OCT 18 1964 FLIGHT TIN( 276.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC

RL 149.02 LAb .00

RP 231.01 LAp -.08

RC 224.266 GL 1.52

PLANETOCENTRIC CONIC

C3 14.530 VHL 3.812

LNCH AZNTH LNCH TIME

90.00 18 59 45

90.00 g 32 0

100.00 20 25 57

100.00 10 48 28

110.00 21 45 16

110.00 11 45 39

DIFFERENTIAL C_RRECTION9

TOE .8015 TRA-1.9_2

ROE .4616 RRA -.8399

FD(-4.3080 FRAIl.8986

8DE .9250 BRA 2.0325

DISTANCE 650.233 EARTH TO MARS

LOL 24.65 VL 32.802 GAL -5.45 AZL 89.82 HCA 207.15 SMA 188.19 ECC .22796 INC .1774 Vl 29.900

LOP 231.81 VP 21.067 GAP .87 AZP 90.16 TAL 329.91 TAp 177.07 RCA 145.29 APO 231.09 V2 23.807

GP 9.65 ZAL 133.63 ZAP 132.77 ETS 169.60 ZAE 166.84 ETE 123.70 ZAC 98.27 ETC 255.88 CLP 133.53

OLA 9.87 RAL 160.53 RAG 8567.8 VEL 11.858 PTH 2.05 VHp 3.708 DpA 7.81 RAp 189.47 ECC 1.2391

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZIATH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2451.93 -24.53 57.10 19.57 104.61 19 40 37 1851.9 -22.28 49.15

4473.86 6.75 187.37 15.97 62.98 10 46 33 3873.7 5.06 180.64

2173.88 -25.57 36.33 19,26 106.03 21 2 11 1573.9 -23.13 28.39

4226.94 9.71 168.72 15.46 61.59 11 58 55 3626.9 5.84 162.07

1925.69 -29.34 16.48 98.25 109.97 22 17 22 1325.7 -25.35 8.57

4047.90 12.22 153.64 13.96 57.92 12 53 7 3447.9 7.88 147.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8927 BAU .4487 SGT _492.4 _ 1§66.6 963 2182.0 ST 1494.4 SR 753.7 S9 2712.2

RC3 1.3245 FAU .36036 RRT .9443 RRF -.9782 RTF -.9606 CRT .9729 CR$ .9557 CST .9974

FC-21.4717 BSP 13428 ST_ 3827.7 R23 -.1642 R13 -,9708 LSA 3179.1 MSA 223.2_SA 32.3

8C3 2.3101FSP 7272 SG1 3796.2 $62 474.0 THA 23.34 ELI 1666.4 EL2 156.2 ALF 26.39

345



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE OC_ I8 1984

HELIOCENTRIC C(_41C

RL 149.02 LAL .00

RP 230.62 LAP -.11

RC 226.222 GL 2.08

PLANETOCENTR _C CONIC

C_ 14.371 VHL 3.791

LNCH AZHYH LNCH TIME

90.00 18 55 28

90.00 9 38 35

100.00 20 22 0

100.00 10 53 4

110.00 21 42 1

110.00 11 49 32

L_.

LOP 232.82 VP 21,094 GAP .53 kTP 90,21 TAL 330.0! TAP 170.16 RCA 145,33 APO 230.66 V2 23,847

GP 9..52 ZAL 133.48 ZAp 131.41 ET$ 170.15 ZAE 166.00 ETE 129.23 ZAC 98.06 ETC 255.91 CLP 132.12

DLA 10.44 RAL 160.61 RAD 6567.6 YEL 11.851 PTH 2.05 VHP 3.636 OPA 7.86 RAp 189.06 ECC 1.2365

L-I TIME IMJ LAY INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2468.13 -24.80 56.20 19.68 104.12 19 38 36 1868.1 -22.62 50.21

4452.61 8.10 186.17 15.91 62.77 10 51 7 3852.6 4.39 179.46

2189.05 -25.85 37.37 19.37 105.55 20 58 29 1589.0 -23.47 29.38

4206.92 9.06 187.3g 15,40 61.39 12 3 11 3606.9 5.17 160.96

1938.64 -28.64 17.37 18.38 109.52 22 14 20 1338.9 -25.71 9.41

4030.09 11.57 152.67 13.69 57.61 12 56 42 3430.1 7.22 146.28

FLIGHT TIME 280.00 ARRIVAL DATE JUL 25 1965

DISTANCE 854.050 EARTH TO MARS

24.65 VL 32.790 GAL -5.42 AZL 89_76 HCA 208.17 8MA 187.99 ECC .22695 INC .2417 VI 29,900

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .7828 TRA-1.8394 TC3 1.7939 SAU .4309 SGT 3342.1 $GR 1577.1SG3 2271.6 ST 1431.7 9R 757.2 SS 2737.7

ROE .4613 RflA -.6373 RC3 1.3463 FAU .37360 RRT .9411RRF -.9770 RTF -.9582 CRT .9724 CRS .9322 CST .9967

FOE-4.3683 FRA12.2861 FC-22.3055 8SP 12989 S_ 3695.5 R23 -.1647 R13 -.9898 LSA 3172.1MSA 234.8 99A 32.0

BDE ,8914 BRA 1.9467 BC3 2.2429 FSP 7595 SG1 3663.4 SG2 486.3 THA 24.40 ELI 1612.0 ELI 157.0 ALF 27.50

LAUNCH DATE OCT 18 1964 FLIGHT TIME 282.00 ARRIVAL DATE JUL 27 1865

HELIOCENTRIC CONIC DISTANCE 657.879 EARTH TO MARS

LOL 24.65 VL 32.780 GAL -5.38 AZL 89.70 HCA 209.19 SMA 187.80 ECC .22599 INC .3006 vl 29.900

LOP 233.84 VP 21.123 GAP .21 AZP 90.26 TAL 330.09 TAp 179.28 RCA 143.36 APO 230.25 V2 23.887

GP 9.40 ZAL 133.33 ZAP 130.01 ET$ 170.87 ZA_[ 163.02 ETE 134.22 ZAC 97.86 ETC 235.93 CLP 130.67

RL 149.02 LAL .00

RP 230.24 LAp -.13

RC 228.159 GL 2.61

PLANETOCENTRIC CONIC

C3 14.227 VHL 3,772 DLA 10.97 RAL 160.69 RAD 6567.6 VEL 11,645 PTH 2.04 VHP 3.568 DpA 7.93 RAp 188.63 ECC 1.2341

LNCH AZt4TH LNCH TIME L-I TIME ZMJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 L(_G

90.00 18 51 25 2483.$1 -25.06 59.27 19.79 103.64 19 32 48

go.o0 9 41 37 4432.66 7.48 185.03 15.87 62.61 10 55 30

100.00 20 18 15 2203.34 -26.11 38.37 19.49 105,09 20 34 59

100.00 10 57 28 4187.97 8.44 166.52 15.35 61.22 12 7 18

110.00 21 38 87 1980.99 -28.91 18,22 18.52 109.08 22 11 28

110.00 11 53 19 4013.28 20.08 151.75 13.84 57.42 13 0 8

DIFFERENTIAL C(JRCT|ONS MID-COURSE EXECUTION ACCURACY

TOE .7250 TRA-I.7437 TC3 1.6852 BAU .4130 SGT 3t79.4 SGR 1589.2 SG3 2362.7

ROE .4620 Rflk -.6351 RC3 1.3693 FAU .38736 RRT .9376 RRF -.9759 RTF -.9552

FDE-4.4372 FRA12.7007 FC-23.5715 6S4P 12468 SG8 3554.4 R23 -.1655 R13 -.9687

BDE .8397 BRA 1.8557 8C3 2,1716 FSP 7906 861 3519,2 _ 499.1THA 25.66

1883.6 -22.93 31.24

3832.7 3.73 178.34

1603.5 -23.79 30.34

3588.0 4.§3 159.91

1351.0 -26.04 10.22

3413.3 6.58 145.39

ORBIT DETERMINATION ACCURACY

ST 1367.3 SR 761.8 99 2765.2

CRT .9722 CRS .9489 CST .9939

LSA 3167.8 MSA 246.2 SSA 31.6

ELI 1557.3 EL2 156.6 ALF 28.76

LAUNCH DATE OCT 18 1g64 FLIGHT TIME 284,00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 149.92 LAL .00

RP 229.80 LAP -.18

RC 230.076 GL 3.11

PLANETOCENTRIC CONIC

C3 14,096 VHL 3,734

LNCH AZNTH LNCH TIME

90.00 18 47 34

90.00 9 46 9

100.00 20 14 42

100.00 11 1 42

110.00 21 38 4

110.00 11 56 49

DISTANCE 661.716 EARTH TO MARS

LOL 24.63 VL 32.769 GAL -5,35 AZL 69.64 HCA 210.22 SMA 187.63 ECC .22510 INC .3570 vl 29.g00

LOP 234.87 VP 21.152 GAP -.11 AZP 90.31 TAL 330.17 TAp 180.38 RCA 145.39 ApO 229.86 V2 23.927

GP 9.30 ZAL 133.29 ZkP 128.37 ET$ 171.18 ZAE 163.90 ETE 138.68 ZAC 97.65 ETC 255.96 CLP 129.18

OLA 11.48 RAL 160.77 RAD 6567.6 VEL 11.640 pTH 2.04 VHp 3.502 DpA 8.03 RAp 188.16 ECC 1.2320

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2493.42 -25.29 60.29 19.91 103.18 19 29 12 1898,4 -23.23 52.23

4413.76 8.88 183.96 15.88 62.46 10 59 43 3813.8 3.14 177.28

2217.38 -26.36 39.33 19.61 104.64 20 51 39 1617.4 -24.09 31.26

4170.03 7.85 165.52 15.33 61.06 12 11 12 3570.0 3.93 158.92

1962.78 -29.17 19.04 18.66 108.66 22 8 47 1362.8 -26.35 11.00

3997.40 10.37 150.89 13.81 57.25 13 3 77 3397.4 5.98 144.$5

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6860 TRA-I.6456 TC3 1.5581 8AU .3938 SGT 3005.3 SGR 1802.2 SG3 2454.g ST 1299,3 SR 766.6 SS 2792.1

ROE .4629 RflA -.6341 RC3 1.3922 FAU .40104 RRT .9331 RRF -.9749 RTF -.9512 CRT .9721 CRS .9455 CST .9949

FOE-4.5027 FRA13.1293 FC-24.6313 8SP 11954 SG8 3405.7 R23 -.1676 R13 -.96T3 LSA 3163.0 MSA 257.6 SgA 31.3

BDE .8273 BRA 1.7636 8C3 2.0895 FSP 8237 881 3366.6 SG2 514.2 THA 27.13 EL1 1500.6 ELI 155.6 ALF 30.20

LAUNCH DATE OCT 18 1964 FLIGHT TIM( 286.00 ARRIVAL CATE JUL 31 lg65

HELIOCENTRIC C(_AIC DISTANCE 665,565 EARTH TO MARS

RL 149.02 LAL .00 LOt. 24.68 VL 32,760 GAL -5.32 AZL 89.59 HCA 211.24 SNA 187,46 ECC .22425 INC .4100 vl 29.900

RP 229.47 LAP -.21 LOP 233.90 VP 21.183 GAP -.43 AZP 90.35 TAt. 330.23 TAP 181.48 RCA 145_42 APO 229.50 V2 23.968

RC 231,973 GL 3.88 GP 9.20 ZAJ. 133.07 ZAP 127.08 ETS 171.66 ZSE 162.65 ETE 142.63 ZAC 97.44 ETC 255.99 CLP 127.64

PLANETOC(NTRIC CONIC

C3 13.977 VHL 3.739 DLA 11.96 RAL 160.83 RAD 6367.6 V(L 11,635 PTH 2.04 VHP 3.440 OpA 8.13 RAP 187.66 ECC 1.2300

LNCH AZMTH LNCH TIM( L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 43 53 2512.61 -25.31 61.27 20.03 t02.73 19 25 47 1912.6 -23.50 53.19

90.00 9 50 30 4393.85 6.32 162.95 13.86 62.34 11 3 46 3795.8 2.57 176.28

100.00 20 11 20 2230.63 -26.38 40.25 19.73 104.21 20 48 31 1630.6 -24.37 32.13

100.00 11 5 46 4133.05 7.28 164.37 15.33 60.93 12 14 39 3553.1 3.36 157.99

110.00 21 33 21 1974.05 -29.42 19.83 18,81 108.25 22 6 15 1374.0 -26.64 11.74

110.00 12 0 13 5962,40 9.82 150.09 13.80 57.09 13 6 37 3382.4 5.42 143.76

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6472 TRA-I.3428 TC3 1.4188 BAU .3744 _T 2819.5 Srd_ 1616.0 SG3 2347.9 ST 1229,0 SR 771.9 SS 2819.2

RDE .4642 RRA -.8337 RC3 1.4153 FAU .41493 RRT .9278 RRF -.9738 flTF -.9462 CRT .9725 CRS .9421CST .9937

F08-4.5899 FRAIS.5802 FC-Z3.TO13 BSP 11393 S_ 3248.8 R23 -.1703 R13 -.9656 LSA 3159.3 NSA 269.1 SSA 31.0

BDE .7964 8RA 1.6678 BC3 2.0038 FSP 8565 SG1 3206.3 SG2 330.3 THA 28.87 EL1 1443.2 ELI 153,2 ALF 31.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 196_

LAUNCH DATE OCT 18 1964 FLIGHT TIME 288.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC

RL 146.02 LAL .DO

RP 229.09 LAp -.25

RC 233.848 GL 4.03

PLANETOCENTRIC CONIC

C3 13.870 VHL 3.724

LNCH AZMTH LNCH TIME

90.00 18 40 28

90.00 9 54 42

1DO,D0 20 8 lO

1DO.DO 11 9 40

110.00 21 30 47

110.00 12 3 33

DIFFERENTIAL CORRECTIONS

TOE .6084 TRA-1.4350

RDE .4650 RRA -.6337

FOE-4.6399 FRA13.9906

BDE .7663 BRA 1.5687

DISTANCE 669.422 EARTH TO MARS

LOL 24.65 VL 32.750 GAL -5.30 AZL 89.54 HCA 212.27 SNA 187.30 ECC .22347 INC .4600 Vl 29.900

LOP 236.93 Vp 21.215 GAp -.74 AZP 90.39 TAL 330.29 TAp 182.57 RCA 145.44 APO 229.15 V2 24.009

GP 9.10 ZAL 132.96 ZAp 125.54 ETS 172.13 ZAE 161.30 ETE 146.12 ZAC 97.23 ETC 256.03 CLP 126.07

DLA 12.41RAL 160.95 RAD 6567.5 VEL 11.650 PTH 2.04 VHP 3.380 DpA 8.29 RAp 187.12 ECC 1.2283

L-I TIME [NJ LAT [NJ LONG INJ RT A$C ]NJ AZHTH INJ TIME PO C$T TIN [NJ 2 LAT INJ 2 LONG

2526.19 -25.71 62.22 20.17 102.30 19 22 34 1926.2 -23.76 54.09

4378.89 5.78 181.99 15.88 62.23 11 7 41 3778.9 2.02 175.33

2243.32 -26.79 41.15 19.89 103.78 20 45 34 1643.3 -24.63 33.00

4137.00 6.76 163.67 15.35 60.81 12 18 37 3537.0 2.81 157.11

1984.82 -29.64 20.58 18.97 107.86 22 3 52 1384.8 -26.92 12.46

3968.26 9.30 149.33 13.80 56.96 13 9 41 3568.3 4.88 143.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2643 BAU .3551 SGT 2621.5 SGR 1630.4 SG3 2641.0 ST 1156.1SR 777.7 SS 2846.7

RC3 1.4383 FAU .42892 RRT .9210 RRF -.9728 RTF -.9394 CRT .9732 CRS .9388 CST .9921

FC-26.7729 8SP 10799 SGB 3087.2 R23 -.1737 RI3 -.9637 LSA 3156.9 HSA 280.5 SSk 30.7

8C3 1.9150 FSP 8895 SG1 3038.1 $GZ 546.2 THA 30.92 EL1 1385.3 EL2 149.1 ALF 33.65

LAUNCH DATE OCT 18 1964 FLIGHT TIM( 290.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 228.70 LAP -.28

RC 235.703 GL 4.47

PLANETOCENTRIC CONIC

C3 13.774 VHL 3.711

LN_H AZMTH LN_H TiME

gO.DO 18 37 13

90.00 9 58 44

100.00 20 5 11

100.00 11 13 26

110.00 21 28 23

110.00 12 6 44

DIFFERENTIAL CORRECTIONS

TOE .5691 TRA-1.3231 TC3 1.0946 BAU .3361

ROE .4681RRA -.6343 RC3 1.4606 FAU .44280

F06-4.7088 FR414.4259 FC-27.8302 BSP 10183

BDE .7369 BRA 1.4673 BC3 1.8252 FSP 8227

DISTANCE 673.289 EARTH TO MARS

LOt. 24.65 VL 32.742 GAL -5.28 AZL 89.49 HCA 213.31 SMA 187.15 ECC .22274 INC .5077 vl 29.900

LOP 237.96 VP 21.248 GAP -1.04 AZP 90.42 TAL 330.34 TAp 183.65 RCA 145.46 APO 228.83 V2 24.049

GP 9r01 ZAL 132.85 ZAF 123.96 ETS 172.58 ZAE 159.84 ETE 149.20 ZAC 97.02 ETC 256.07 CLP 124.45

DLA 12.83 RAL 161.05 RAD 6567.5 VEL 11.626 PTH 2.04 VHP 3.323 DpA 8.46 RAp 186.56 ECC 1o2267

L-i TiME ;NJ LAT INJ LONG INJ RT A "_ INJ ._T,," . Tt,! TIM_ _ r_T TIM iMI 2 iAT IN_ _d; L_G

2339.20 -25.89 63.12 20.32 _-01.88 19 19 32 1939.2 -24.00 54.97

4362.86 5.27 181.09 15.95 62.14 11 11 27 3762.9 1.50 174.44

2255.46 -26.98 41.98 20.04 103.38 20 42 47 1655.5 -24.87 33.82

4121.83 6.25 162.83 lS.59 60.71 12 22 8 3521.8 2.30 156.27

1995.12 -29.86 21.31 19.14 107.48 22 1 38 1395.1 -27.18 13.15

3954.93 8.80 148.61 13.85 56.84 13 12 39 5354.9 4.37 142.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2416.6 8;R 1645.1 SG3 2734.0 ST 1080.5 8R 785.6 SS 2874.0

RRT .4)120 RRF o.9718 RTF -.9303 CRT .9744 CRS .9356 CST .9902

SGB 2920.1 R23 -.1778 R13 -.9614 LSA 3155.2 MSA 291.9 SSA 30.3

SG1 2864.3 8G2 568.3 THA 33.36 ELI 1327.0 EL2 143.3 ALF 35.73

LAUNCH DATE OCT 16 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

R_ 149.02 LAL .00

RP 228.31 LAp -.31

RC 237.537 GL 4.88

PLANETOCENTRIC CONIC

C3 13.690 VHL 3.700

LNCH AZMTH LNCH TIME

9O.OD 18 34 9

90,00 10 2 38

100.00 20 2 24

100.00 11 17 5

110.00 21 26 9

110.00 12 9 48

DIFFERENTIAL CORRECTIONS

TOE .5297 TRA-1.2068 TC3 .9091 BAU .3183

RDE .4706 RRA -.6351 RC3 1.4824 FAU .45667

F06-4.7807 FRA14.8573 FC-28.8788 8$P 9557

8DE .7085 8RA 1.3635 BC3 1.7390 FSP 9559

DISTANCE 677.166 EARTH TO MARS

LOL 24.65 VL 32.734 GAL -5.26 AZL 89.45 HCA 214.35 SMA 187.01ECC .22206 IN_ .5528 vl 29.900

LOP 239.00 VP 21.281 GAP -1.35 AZP g0.46 TAL 330.38 TAp 184.72 RCA 145.48 APO 228.53 V2 24.090

GP 8.93 ZAL 132.77 ZAP 122.34 ETS173.02 ZAE 158.30 ETE 151.93 ZAC 96.81ETC 256.11CLP 122.79

DLA 13.24 RAL 161.16 RAD 6567.5 VEL 11.622 PTH 2.04 VHp 5.270 DpA 8.64 RAp 185.96 ECC 1.2253

L-[ TIME _HJ LAT |HJ LONG INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2531.67 -26.07 64.00 20.47 101.48 19 16 41 1951.7 -24.22 55.81

4347.71 4.79 180.24 15.99 62.06 11 15 6 3747.7 1.01 173.59

2267.08 -27.16 42.60 20.21 102.98 20 40 11 1667.1 -25.10 34.60

4107.53 5.78 162.04 15.45 60.62 12 25 32 3507.5 1.82 155.49

2004.98 -30.06 22.01 18.52 107.11 21 59 34 1405.0 -27.42 13.81

3942.39 8.33 147.94 15.88 56.73 13 15 30 3342.4 3.90 141.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2193.0 8GR 1659.9 SG3 2826.4 ST 1002.3 SR 789.9 S$ 2901.7

RRT .8997 RRF -.9709 RTF -.9174 CRT .9761CRS .9324 CST .9876

SGB 2750.4 R25 -.1825 R13 -.9589 LSA 3155.3 HSA 303.1 SSA 30.1

SG1 2686.0 SG2 591.6 THA 36.29 EL1 1269.0 EL2 135.5 ALF 38.08

LAUNCH DATE OCT 18 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC DISTANCE 68t.051

RL 149.02 LAL .00 LOL 24.65 VL 32.726 GAL -5.24 A_. 89.40 HCA 215.39 SNA

RP 227.92 LAp -.35 LOP 240.04 Vp 21.316 GAP -1.64 AZP 90.49 TAL 330.40 TAp

RC 239.350 GL 5.27 GP 8.85 ZAL 132.69 ZAP 120.67 ETS 173.45 zAE 156.67 ETE

PLANETOCENTRIC CONIC

C3 13.617 VHL 3.690 OLA 13.62 RAL 161.27 RAD 6567.5 VEL 11.619 PTH 2.04 VHP

LNCH AZMTH LNCH TIME L-I T;NE |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 31 17 2563.60 -68.62 64.83 20.64 101.08 19 14 1

90.00 10 6 24 4333.42 4,33 179.43 16.07 61.99 11 18 37

100.00 19 59 47 2278.20 -27.33 43.58 20.58 102.60 20 37 45

100.00 11 20 33 4094.05 5.32 161.29 15.52 60.54 12 28 49

110.00 21 24 3 2014.40 -30.24 22.68 19.51 106.75 21 57 40

110.00 12 12 48 3930.62 7.89 147.31 13.95 56.63 13 18 17

DIFFERENTIAL CCRRECT|ON8

TOE .4896 TRA-1.0849 TC3 .7097 BAU .3026

_ROE .4731 RRA -.6362 RC3 1.5030 FAU .47028

FDE-4.8478 FRA15.2987 FC-28.8999 BSAP 8905

8DE .68088RA 1.2377 BC3 1.6621 FSP 9887

EARTH TO MARS

186.87 ECC .22143 INC .5960 Vl 29.900

185.79 RCA 145.50 Apo 228.25 V2 24.132

154.35 ZAC 96.58 ETC 256.15 CLP 121.08

3.219 DpA 8.84 RAP 185.32 ECC 1.2241

PO CST TIM INJ 2 LAT INJ 2 LONG

1963.6 -24.43 56.63

3733.4 .55 172.79

1678.2 -25.32 35._6

3494.1 1.36 154.75

1414.4 -27.65 14.44

3330.6 3.45 141.04

ORBIT DETERMINATION ACCURACY

ST 921.2 8R 796.0 SS 2927.7

CRT .9785 CRS .9292 CST .9842

LSA 3153.0 M$A 314.3 SSA 29.7

ELI 1211.1 EL2 124.9 ALF 40.74

MID-COURSE EXECUTION ACCURACY

SGT 1963.8 SGR 1674.2 SG3 2917.2

RRT .8824 RRF -.9699 RTF -.8990

SGB 2580.7 R23 -.1866 R13 -.9562

8G1 2503.7 862 617.5 THA 39.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I. 1964)

LAUNCH DA_E OCT 18 I964

HELIOCENTRIC C(_IC

RL 149.02 LAL .00

RP 227.53 LAp -.38

RC 241.142 GL 5.64

PLAMETOCENTRIC CONIC

C3 13.554 VHL 3.682

LNCH AZMTH LNCH TIME

90.00 16 28 36

90.00 10 10 2

100.00 19 57 21

100.00 11 23 58

110.00 21 22 11

110.00 12 15 38

FLIGHT TIME 296.00 ARRIVAL DATE AUG 10 1965

DISTANCE 684.946 EARTH TO MARS

LOL 24.65 VL 32.719 GAL -5.23 AZL 89.36 HCA 216.43 SMA 186.75 (CC .22085 INC .6364 vl 29.900

LOP 241.08 VP 21;352 GAP -1.9_ AZP 90.5! TAL 330.42 TAp 186.65 RCA 145.51 APO 227.99 V2 24.173

GP 8.77 ZAL 132.63 ZAP 116.96 ETS 173.87 ZAE 154.96 ETE 156.51 ZAC 96.36 ETC 256.20 CLP 119.34

DLA 13.97 RAL 161.39 RAD 6567.5 VEL 11.616 PTH 2.04 VHF 3.172 DPA 9.06 RAP 184.66 ECC 1.2231

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIM %NJ 2 LAT %NJ 2 LONG

2575.03 -26.37 65.64 20.82 100.71 19 11 31 1975.0 -24.63 57.41

4319.96 3.90 178.68 16.17 61.93 11 22 I 3720.0 .12 172.04

2288,83 -27.49 44.34 20.57 102,24 20 35 30 1688.8 -25.52 36.08

4081.38 4.90 160.59 15.62 60.48 12 32 0 3481.4 .93 154.05

2023.42 -30.42 _3.32 lg.72 106.41 21 35 54 1423.4 -27.87 15.06

3919.38 7.48 146.73 14.03 56.55 13 20 57 3319.6 3.03 140.47

DIFFERENTIAL CORRECTIONS

TOE .4520 TRA -.9360 TC3 .5028 8AU .2910

ROE .4769 RRA -.6362 RC3 1.5233 FAU .48465

FOE-4.9389 FRA15.6857 FC-30.9370 8SP 8196

BOE .6571BRA 1.1484 BC3 1.6062 FSF 10163

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1727.1 SGR 1689.3 9G3 3007.3 ST 840.6 6R 803.6 SS 2958.4

RAT .8577 RRF -.9690 RTF -.8720 CAT .9820 CRS .9268 CST .9794

SGB 2415.9 R23 -.1883 R13 -.9539 LSA 3161.9 HSA 325.2 SSA 29.3

SG1 2328.4 SG2 644.2 THA 44.26 EL1 1157.7 EL2 110.2 ALF 43.69

LAUNCH DATE OCT 18 1964 FLIGHT TIME 298.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 227.14 LAp -.41

RC 242.914 GL 8.00

PLANETOCENTRIC CONIC

C3 13.501VHL 3.674

LNCH AZMTH LNCH TIME

90.00 18 26 8

90.00 10 13 32

100.00 19 53 G

100.00 11 27 13

110.00 21 20 26

110.00 12 18 24

DIFFERENTIAL CORRECTIONS

TOE .4099 TRA -.8236 TC3 .2701 BAU .2826

ROE .4796 RRA -.6376 RC3 1.5424 FAU .49731

FDE-4.8880 FRAI6.1063 FC-31.8900 8SP 7587

BOE .6308 BRA 1.0432 BC3 1.3659 FSP 10492

DISTANCE 688.849 EARTH TO MARS

LOt. 24.63 VL 32.712 GAL -5.21 AZL 89.32 HCA 217.48 SMA 186.63 ECC .22032 INC .6757 Vl 29.900

LOP 242.13 VP 21.368 GAP -2.22 AZP go. 54 TAt. 330.42 TAP 187.91 RCA 145.31 APO 227.75 V2 24.214

GP 8.69 ZAL 132.58 ZAP 117.22 ET9 174.27 ZAE 133.19 ETE 158.43 ZAC 96.12 ETC 256.26 CLP 117.56

DLA 14.31 RAL 161.52 RAD 6567.5 VEL 11.614 PTH 2.04 VHP 3.128 DPA 9.30 RAP 183.96 ECC 1.2222

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2585.95 -26.51 66.41 21.02 100.34 19 9 14 1986.0 -24.81 58.15

4307,34 3.50 177.97 16.29 61.88 11 25 19 3707.3 -.29 171.34

2299.01 -27.63 45.06 20.77 101.88 20 33 23 1699.0 -25.7[ 36.78

4069.51 4.50 139.93 15.73 60.42 12 35 4 3469.5 .53 153.40

2032.02 -30.58 23.94 19.93 106.07 21 54 18 1432.0 -28.08 15.64

3909.27 7.09 146.18 14.14 56.47 13 23 33 3309.3 2.64 139.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1487.6 9GR 1702.1 963 3093.3 ST 753.2 8R 809.4 SS 2982.0

RAT .8160 RRF -.9880 RTF -.8275 CRT .9855 CRS .9235 CST .9729

SG8 2260.5 R23 -.1870 R13 -.9520 LSA 31_2,5 NSA 333.9 SSA 29.1

SG1 2156.2 9G2 678.7 THA 49.70 ELI 1101.7 EL2 93.9 ALF 47.09

LAUNCH DATE OC; 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 226.75 LAP -.44

MC 244.666 GL 6.34

PLANETOCENTRIC CONIC

C3 13.458 VHL 3.668

LNCH AZMTH LNCH TIME

90.00 18 23 50

g0.00 10 16 55

100.00 19 53 2

100.00 11 50 24

110.00 21 18 50

110.00 12 21 5

FLIGHT TIN£ 300.00 ARRIVAL DATE AUG 14 1965

DISTANCE 692.762 EARTH TO MARS

LOL 24.63 Vt. )2,_08_2A'_ -5.21AZL 89.29HCA 218.54 SMA 185.53 ECC .21984 INC .7131 vl 29.900

LOP 243.1g VP 21,426 GAP -2.50 AZP 90.56 TAL 330.42 TAp 188.95 RCA 145.52 Apo 227.53 V2 24.256

GP 8.61 ZAL 132.55 ZAP 115.43 ETS174.67 ZAE 151.36 ETE 160.17 ZAC 95.88 ETC 259.32 CLP 115.74

DLA 14.63 RAL 161.66 RAD 6567.5 VEL 11.612 pTH 2.03 VHp 3.088 DpA 9.55 RAp 183.23 ECC 1.2215

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2596.39 -26.63 67.15 21.25 99.99 19 7 7 1996.4 -24.98 58.87

4295.52 3.12 177.31 16.43 61.84 11 28 30 3695.5 -.67 170.68

2308.72 -27.77 45.75 20.98 101.54 20 31 31 1708.7 -25.89 37.45

4058.42 4.13 159.32 15.87 60.37 12 38 3 3458.4 .15 152.79

2040.25 -30.73 24.53 20.16 105.76 21 52 51 1440.2 -28.27 19.20

3899.66 6.73 145.67 14.26 56.41 13 26 5 3299.7 2.27 139.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$693 TRA -.6882 TC3 .0292 BAU .2807 $GT 1251.9 8GR 1714.6 SG3 3176.8 ST 666.2 SR 816.1 SS 3008.2

ROE .4831 RRA -.6380 RC3 1.5600 FAU .51032 RAT .7471 RRF -.9671 RTF -.7531 CAT .9900 CRS .9208 CST .9631

FDE-5.0733 FRAt6.4950 FC-32.8289 8SP 6973 SG9 2123.0 R23 -.1769 R13 -.9519 LSA 3168.3 NSA 346.5 SSA 28.7

80E .6081 BRA .9384 BC3 1.5603 FSP 10774 SGI 1999.3 SG2 713.6 THA 56.58 EL1 1050.9 EL2 72.9 ALF 50.83

LAUNCH DATE OCT 18 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CC_IC DISTANCE 696.682 EARTH TO MARS

RL 149.02 LAL .00 LOL 24.65 VL 32.700 GAL -5.20 AZL 89.25 HCA 219.59 SNA 186,42 ECC .21941 INC .7488 vt 29.900

RP 228.36 LAp -.48 LOP 244.24 VP 21.464 GAP -2.78 AZP 90.58 TAt. 330.40 TAp 189.99 RCA 145.52 APO 227.33 V2 24.297

RC 246.398 GL 6.GT GP 8.54 ZAL 132.54 ZAP 113.61 ETS 175.06 ZAE 149.47 ETE 161.73 ZAC 95.64 ETC 256.38 CLP 113.89

PLANETOCENTRIC CONIC

C3 13.425 VHL 3.664 OLA 14.92 RAL 161.80 RAO 6567.5 VEL 11.611 PTH 2.03 VHP 3.050 DpA 9.81 RAp 182.47 ECC 1.2209

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 21 44 2606.34 -26.75 67.85 21.45 99.66 19 5 11 2006.3 -25.14 59.55

90.00 10 20 11 4284.30 2.76 176.70 16.56 61.81 11 31 35 3684.3 -1.03 170.07

100.00 19 51 9 2317.98 -27.69 46.41 21.21 101.22 20 29 47 1718.0 -26.06 38.08

100.00 11 33 27 4046.09 3.78 158.75 16.02 60.33 12 40 55 3448.1 -.20 152.23

110.00 21 17 25 2048.09 -30.88 25.10 20.40 105.45 21 51 33 1448.1 -28.45 16.74

110.00 12 23 41 3690.75 6.39 145.20 14.40 56.35 13 28 32 3290.7 1.93 138.96

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3273 111A -.5467 TC3 -.2271 8AU .2856 9GT 1035.6 SGR 1725.6 SG3 3256.0 ST 576.5 SR 922.1 SS 3031.3

ROE .4864 RRA -.6383 RC3 1.5749 FAU .52251 RAT .6219 RRF -.9661 RTF -.6193 CAT .9945 CR8 .9179 CST .9478

FDE-3.1411 FRA18.97§5 FC-33.6960 8SP 6450 S_ 2012.5 R23 -.1520 R13 -.9§43 LSA 3173.1 MSA 356.9 SSA 28.4

20E .3963 BRA .8404 BC3 1.3912 FSP 11056 SGt 1867.2 SG2 749.3 THA 65.30 ELI 1002.9 ELI 49.4 ALF 55.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LAUNCH DATE OCT 18 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .DO

RP 225.97 LAP -.51

RC 246.110 GL 6.98

PLANETOCENTRIC CC_NIC

C_ 13.401 VHL 3.561

LNCH AZMTH LHCH TINE

gO.D0 18 19 _0

9D.00 10 23 20

100.00 19 49 27

100.00 11 36 24

110.00 21 16 9

110.00 12 26 12

DIFFERENTIAL CORRECTIONS

TOE .2846 TRA -.4001

ROE .4898 RRA -.6382

FDE-5.2051 FRA17.2358

BDE .5665 BRA .7532

DISTANCE 700.611 EARTH TO MARS

LOL 24.65 VL 32.694 GAL -5.20 AZL 89.22 HCA 220.65 SNA 186.33 ECC .21902 INC .7834 Vl 29.900

LOP 245.30 VP 21.503 GAP -3.05 AZP 90.59 TAL 330.37 TAp 191.02 RCA 145.52 APO 227.14 V2 24.339

GP 8.46 ZAL 132.54 ZAP 111.75 ETS 175,44 ZAE 147.52 ETE 163.15 ZAC 95.39 ETC 256.45 CLP 112.00

DLA

L-I TIME INJ LAT

2615.81 -26.83

4274.27 2.43

2326.80 -L>8.OI

4038.51 3.46

2035.56 -51.01

3882.52 6.08

TC3 -.4973 BAU .2980

RC3 1.5871 FAU .53390

FC-34.4904 8SP 6046

BC3 1.6632 FSP 11322

15.20 RAL 161.96 RAD 6567.5 VEL 11,610 PTH 2.03 VHp 3.016 DpA 10.09 RAp 181.69 ECC 1.2206

INJ LO_IG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.33 21.68 99.34 19 3 26 2015.8 -25.29 60.21

176.12 16.76 61.78 11 34 34 3674.3 -1.36 159.50

47.04 21.45 100.90 20 28 14 1726.8 -26.21 30.69

158.23 16,19 60.29 12 43 43 3438.5 -.52 151.70

25.64 20.55 105.15 21 50 24 1455.6 -28.62 17.25

144.77 14.56 56.30 13 30 55 3282.5 1.61 138.53

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 867.2 8GR 1734.7 SG3 3330.0 ST 486.3 SR 827.9 SS 3053.1

RRT .3923 RRF -.9650 RTF -.3762 CRT .9975 CRS .9151 CST .9221

8GB 1939.4 R23 -.1059 R13 -.9392 LSA 3179.3 NSA 367.0 SSA 28.1

SG1 1776.0 SG2 779.2 THA 76.20 ELI 959.7 EL2 29.4 ALF 59.60

LAUNCH DATE OCT 18 1964 FLIGHT TIM( 308.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 225.58 LAP -.54

RC 249.803 GL 7.28

PLANETOCENTRIC CONIC

C3 13.387 VML 3.639

LNCH AZMTM LNCH TIME

90.00 18 18 8

90.00 10 26 22

100.00 19 47 57

100.00 11 39 15

110.00 21 13 2

110.00 12 28 38

DIFFERENTIAL CORRECTIONS

TOE .2411 TRA -.2489

ROE .4933 RRA -.6376

FOE-S.26§4 FRA17.§738

BOE .5491 8RA .684§

DISTANCE 704.548

LOL 24.85 VL 32.689 GAL -5.20 AZL 89.18 HCA 221.71 SMA

LOP 246.36 VP 21.342 GAP -3.32 AZP 90.61 TAL 330.33 TAp

GP 8.38 ZAL 132.55 ZAP 109.88 ETS 175.82 Z/U[ 145.53 ETE

EARTH TO MARS

186.24 ECC .21868 INC .8163 V1 29.900

192.05 RCA 145.51Apo 226.97 v2 24.381

164.44 ZAC 95.13 ETC 236.52 CLP 110.08

DLA 15.45 RAL 162.13 RAD 6567.5 VEL 11.609 PTH 2.03 VHP 2.985 DpA 10.37 RAp 180.87 ECC t.2203

L-i TIME ZNJ LAT |NJ LONG INJ RT ASC |NJ _-_(TH INJ T!HE _ C_T TIM iNJ 2 LAT INJ 2 LONG

2624.81 -26.95 69.17 21.94 99.03 19 I 53 2024.8 -23.43 60.83

4264.81 2.13 175.60 16.95 61.76 11 37 27 3664.8 -1.66 168.97

2333.18 -28.11 47.64 21.71 100.61 20 28 52 1735.2 -26.36 39.27

4029.88 3.16 137.74 16.38 60.26 12 46 24 3429.7 -.82 151.22

2062.67 -31.14 26.16 20.92 104.87 21 49 _5 1462.7 -28.78 17.74

3874.96 5.80 144_37 14.74 56.25 13 33 13 3275.0 1.32 138.14

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 -.7798 BAU .3181 SGT 794.8 SGR 1742.2 SG3 3398.7 ST 396.9 SR 833.4 SS 3073.4

RC3 1.3969 FAU .54432 RRT .0316 RRF -.9639 RTF .0014 CRT .9938 CRS .9123 CST .8752

FC-33.2130 8SP _809 SG8 1914.9 R23 -.0398 R13 -.9636 LSA 3186.7 MSA 376.9 SSA 27.8

BC3 1.7771FSP 11372 $¢,1 174Z.4 $62 794.3 THA 88.96 EL1 922.2 EL2 39.6 ALF 64.62

LAUNCH DATE OCT 18 1964 FLIGHT TIIAE 308.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 225.19 LAp -.38

RC 251.471 GL 7.57

PLANETOCENTRIC CONIC

C3 13.383 VHL 3.658

LNCH AZMTH LNCH TIME

90.00 18 16 36

90.00 10 29 18

100.00 19 46 38

100.00 11 41 59

110.00 21 14 6

110.00 12 31 0

DIFFERENTIAL CORRECTIONS

TOE .1933 TRA -.0955

RDE .4947 RRA -.6385

FDE-5.2712 FRA17.9421

8DE .5311 8RA .6456

DISTANCE 708.492

LOL 24.65 VL 32.684 GAL -5,20 AZL 69.15 HCA 222.78 SMA

LOP 247.43 VP 21.582 GAP -3.39 AZP 90.62 TAL 330.28 TAp

GP 6.30 ZAL 132.59 ZAP 107.94 ETS 176.18 ZAE 143.49 ETE

EARTH TO MARS

186.16 ECC .21839 INC .8480 vl 29.900

193.06 RCA 145.51 APO 226.82 V2 24.423

165.62 ZkC 94.86 ETC 256.60 CLP 108.14

DLA 15.69 RAL 162,30 RAO 6567.5 VEL 11.609 pTH 2.03 VHP 2.958 DpA 10.66 RAp 180.04 ECC 1.2203

L-I TIME INJ LAT IN_ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LBNG

2633.34 -27.04 69.78 22.20 88.74 19 0 31 2033.3 -25.56 61.42

4236.15 1.85 175.11 17,17 61,74 11 40 14 3656.2 -1.94 168.48

2343.11 -28.21 48.21 21.98 100.32 20 25 41 1743.1 -26.50 39.82

4021.61 2.89 157.30 16,59 60.23 12 49 i 3421.6 -1.10 150.77

2069.41 -31.25 26.65 21.21 104.60 21 48 36 1469.4 -28.93 16.21

3868.08 3.54 144.00 14.94 56,21 13 35 28 3268.1 1.06 137.78

MID-COURSE EXECUTION ACCURACy ORBIT OETERNINATION ACCURACY

TC3-1.0854 BAU .3456 6GT 864,0 SGR 1745.2 $63 3458.7 ST 307.2 SR 835.8 SS 3082.5

RC3 1.3977 FAU .55192 RRT -.3331RRF -.9628 RTF .3964 CRT .9667 CRS ,9080 CST .7797

FC-35.7033 BSP 5827 SG8 1947.4 R23 .0340 R13 -.9639 LSA 3185.1MSA 386.3 SSA 27.9

BC3 1.9315 FSP 11905 SG1 1778.5 SG2 793.2 THA 102.42 ELI 887.4 EL2 74.0 ALF 70.30

LAUNCH DATE OCT 18 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 224.80 LAp -.61

RC 253.132 GL 7.84

PLANETOCENTRIC CONIC

C3 13.388 VHL 3.639

LNCH AZMTH LNCM TIME

90.00 18 15 19

90.00 10 32 7

100.00 19 45 29

100.00 11 44 36

110.00 21 13 19

110.00 12 33 17

DIFFERENTIAL C_RRECTION$

TOE .1509 TRA .0670

ROE .4995 RRA -.8351

FDE-5.3531 FRA18.1926

ODE .5218 8RA .6386

DISTANCE 712.446

LOt. 24.63 VL 32.680 GAL -5.21 AZi. 69.12 HCA 223.85 SMA

LOP 248.50 VP 21.623 GAP -3.85 AZP 90.63 TAL 330.22 TAp

GP 8.21 ZAL 132.64 ZAp 105.99 ET3 176.34 ZAE 141.42 ETE

EARTH TO MARS

186,09 ECC .21813 INC .8787 VI 29.900

194.07 RCA 145.30 APO 226.68 V2 24.465

166.70 ZAC 94.59 (TC 256.68 CLP 106.16

DLA 15.91RAL 162.49 RAD 6367.3 VEL 11.609 PTH 2.03 VHP 2.935 DpA 10.96 RAp 179.18 ECC 1.2203

L-I TIME INJ LAT INJ L.ONO INJ RT ASC |NJ AZIATH |NJ TIME PO CST TIM )NJ 2 LAT XNJ 2 LONG

2641.42 -27.12 70.35 22.48 98.46 18 59 20 2041.4 -25.67 61.96

4248.21 1.59 174.67 17.40 61.72 11 42 55 3648.2 -2.20 168.04

2350.64 -28.30 46.75 22.27 100.05 20 24 40 1750.6 -26.62 40.35

4014.23 2.64 156.89 16.82 60.21 12 51 32 3414.2 -1.35 150.37

2073.81 -31.36 27.11 21.50 104.33 21 47 55 1475.8 -29.08 18.66

3861.62 5.30 143.67 19.16 56.18 13 37 39 3261.8 .82 157.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.3803 BAU .3790 _'fT 1043.1 _R 1749.8 863 3515.3 ST 240.5 SR 842.1 SS 3104.6

RC3 1.6057 FAU .56208 RRT -.6108 RRF -.9614 RTF .6626 CRT .8372 CRS .9061CST .5659

FC-36.3480 BSP 8000 SG8 2037.1 R23 .0792 R13 -.9629 LSA 3201.2 MSA 395.8 SSA 27.3

8C3 2.1175 FSP 12045 SG1 1887.8 962 763.4 THA 114.24 EL1 867.3 EL2 120.2 ALF 75.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CO_|C

RL 149.02 LAL .DO

RP 224.41 LAP -.64

RC 254.766 GL 8.10

PLANETOCENTRIC CONIC

C3 13.402 VHL 3.661

LNCH AZNTH LNCH TIME

90.00 18 14 12

90.00 10 34 49

100.00 19 44 31

100.00 11 47 11

110.00 21 12 42

110.00 12 35 30

FLIGHT TIME 312.00 ARRIVAL DATE AUG 26 1965

32.676 GAL

DISTANCE 716.408 EARTH TO MARS

-5.21 AZL 89.09 HCA 224.93 SMA 188.02 ECC .21793 INC .9083 vl 29.900

ApO 226.56 V2 24.506

ETC 258.77 CLP 104.17

LOL 24.65 VL

LOP 249.58 VP 21,66_ GAp -4,10 AZp 90.64 TAL 330.!4 TAp 195.07 RCA 145.48

GP 8.12 ZAL 132.70 ZAP 104.03 ETS 176.89 ZAE 139.31ETE 167.70 ZAC 94.31

DLA 16.11RAL 162.69 RAD 6567.5 VEL 11.610 PTH 2.03 VHp 2.914 DPA 11.26 RAp 178.30 ECC 1.2206

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2649.04 -27.20 70.90 22.78 98.20 18 58 21 2049.0 -25.78 62.52

4241.04 1.36 174.27 17.65 61.71 11 45 31 3841.0 -2.43 167.64

2357.74 -28.38 49.25 22.57 99.79 20 23 49 1757.7 -26.74 40.84

4007.58 2.41 156.52 17.06 60.20 12 53 58 3407.6 -1.57 150.00

2081.87 -31.47 27.56 21.82 104.10 21 47 24 1481.9 -29.21 19.08

3836.22 5.09 143.38 13.40 56.15 13 39 46 3255.2 .61 137.16

DIFFERENTIAL CCRRECTIONS

TOE .1067 TRA .2329 TC3-1.6881 BAU .4178

ROE .5036 RRA -.6313 RC3 1.6086 FAU .57039

FOE-5.4207 FRA18.4270 FC-36.8473 8SP 6431

BOE .5148 BRA .8731 0C3 2.3318 FSP 12187

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 224.02 LAp -.67

RC 236.380 GL 8.35

PLANETOCENTRIC CONIC

C3 13.425 VHL 3.664

LNCH AZMTH LNCH TIME

90.00 18 13 17

90.00 10 37 26

100.00 19 43 45

100.00 11 49 38

110.00 21 12 14

110.00 12 37 38

DIFFERENTIAL CORRECTIONS

TOE .0607 TRA .4024 TC3-2.0051 BAU .4612

ROE .5072 RRA -.6275 RC3 1.6069 FAU .57701

FDE-5.4877 FRAIB.6404 FC-37.2102 BSP 7073

806 .5109 BRA .7455 8C3 2.5696 FSP 12324

MID-COURSE ExECuTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 1303.6 SGR 1751.2 SG3 3563.4 ST 205.5 SR 847.2 SS 3122.0

RRT -.7310 RRF -.9601 RTF .8057 CRT .5467 CRS .9039 CST .1419

SG8 2183.2 R23 .1008 RI3 -.9634 LSA 3215.9 NSA 405.1 8SA 26.9

SG1 2056.4 SG2 733.1 THA 124.13 EL1 855.0 EL2 170.5 ALF 82.13

FLIGHT TIME 314.00 ARRIVAL DATE AUG 28 1965

DISTANCE 720.377 EARTH TO MARS

LOL 24.65 VL 32.672 GAL -5.23 AZL 89.06 HCA 226.01 SMA 185.96 ECC .21776 INC .9369 vl 29.900

LOP 250.65 VP 21.707 GAP -4.36 AZP 90.65 TAL 330.05 TAp 196.06 RCA 145.46 APO 226.45 V2 24.348

GP 8.03 ZAL 132.78 ZkP 102.04 ETS 177.24 ZAE 137.17 ETE 168.62 ZAC 94.03 ETC 256.86 CLP 102.18

OLA 16.30 RAL 162.90 RAD 6567.5 VEL 11.611PTH 2.03 VHP 2.898 DpA 11.57 RAP 177.41ECC 1.2209

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.20 -27.27 71.41 23.09 97.95 18 57 33 2056.2 -25.89 63.02

4234.64 1.16 173.91 17.91 61.70 11 48 0 3634.8 -2.63 167.28

2364.42 -28.46 49.74 22.88 99.55 20 23 10 1764.4 -26785 41.31

4001.65 2.21 156.20 17.33 60.18 12 56 20 3401.7 -1.77 149.68

2087.58 -31.56 27.97 22.14 103.87 21 47 2 1487.6 -29.33 19.48

3851.26 4.90 143.12 15.65 56.13 13 41 50 3251.3 .42 136.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1611.8 SGR 1749.6 SG3 3602.9 ST 222.7 8R 851.2 SS 3134.7

RRT -.8246 RRF -.9586 RTF .8803 CRT .0705 CRS .9013 CST -.3648

SGB 2378.8 R23 .1052 R13 -.9660 LSA 3229.3 MSA 414.0 SSA 26.5

SG1 2272.9 SG2 701.9 THA 132.16 EL1 851.3 EL2 222.1ALF 88.87

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .DO

RP 223.83 LAP -.71

RC 257.974 GL 8.59

PLANETOCENTRIC CONIC

C3 13.457 VHL 3.868

LNCH AZNTH LNCH TIME

90.00 18 12 34

90.00 10 39 35

100.00 19 43 11

lO0.OO 11 51 39

110.00 21 11 57

110.00 12 39 43

LOL

LOP 251.74 VP 21.749 GAP -4.61 AZP 90.66 TAL 329.95 TAp 197.04 RCA 145.44 APO 226.36 V2 24.590

GP 7.94 ZAL 132.88 ZAP 100.04 ETS 177.57 ZAE 135.01ETE 169.47 ZAC 93.74 ETC 236.96 CLP 100.14

OLA 16.47 RAL 163.13 RAD 6567.5 VEL 11.612 pTH 2.03 VHP 2.884 DpA 11.87 RAp 176.30 ECC 1.2215

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2662.91 -27.33 71.89 23.42 97.71 18 56 57 2062.9 -23.98 63.48

4228.98 .97 173.60 18.20 61,70 11 50 24 3629.0 -2.82 166.97

2370.68 -28.53 50.19 23.22 99.32 20 22 41 1770.7 -26.95 41.75

3996.44 2.04 155.91 17.61 60.17 12 58 36 3396.4 -1.95 149.39

2092.96 -31.65 28.37 22.49 103.65 21 46 50 1493.0 -29.43 19.83

3846.93 4.74 142.89 15.93 56.11 13 43 50 3246.9 .25 136.68

FLIGHT TIME 316.00 ARRIVAL DATE AUG 30 1965

DISTANCE 724.354 EARTH TO MARS

24.65 VL 32.669 GAL -5.24 AZL 89.04 HCA 227.09 SMA 185.90 ECC .21764 INC .9644 vl 29.900

DIFFERENT1AL CORRECTIONS

TOE .0137 TRA .5756 TC3-2.3280 BAU .5084

ROE .3108 RRA -.6223 RC3 1.6021FAU .58242

FOE-5.5097 FRA18.8129 FCmS7.4683 9SP 7883

BDE .3110 BRA .8478 BC3 2.8260 FSP 12450

LAUNCH DATE OCT 18 1964

HELIOCENTRIC C_IC

RL 149.02 LAL .00

RP 223.24 LAP -.74

RE 239.347 GL 8.81

PLANETOCENTRIC CONIC

C3 13.499 VHL 3.6?4

LNCH AZMTH LNCH TIME

gO.D0 18 12 3

90.00 10 42 18

100.00 19 42 47

100.00 11 54 13

110.00 21 11 49

110.00 12 41 43

DIFFERENTIAL C.QRRECTIO4MS

TOE -.0340 "iRA .7523 1C3-2.6553 8AU .5589

ROE .5142 RRA -.6167 RC3 1.5932 FAU .38823

FOE-3.§414 FRA18.9564 FC-37.5981 BSP 8830

BDE .3153 BRA .9728 BC3 3.0966 FIW 12515

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1948.5 8GR 1745.3 SG3 3633.5 ST 286.6 SR 854.6 SS 3144.7

RRT -.8648 RRF -.9570 RTF .9213 CRT -.2870.CRS .8987 CST -.6736

SGB 2615.8 R23 .0996 R13 -.9699 LSA 3243.8 MSA 422.6 SSA 26.1

SGI 2527.1 SG2 675.6 THA 138.64 EL1 859.0 EL2 273.2 ALF 96.12

FLIGHT TIME 3t8.00 ARRIVAL DATE SEP 1 1983

DISTANCE 728.338 EARTH TO MARS

LOt. 24.65 VL 32.666 GAL -5.26 AZL 89.01 HCA 228.17 SMA 185.85 ECC .21756 INC .9913 vl 29.900

LOP 252.82 VP 21.792 GAP -4.85 AZP 90.66 TAL 329.84 TAP 198.02 RCA 145.42 APO 226.29 V2 24.632

GP 7.84 ZAL 163.00 ZAP 98.03 ETS 177.90 zAE 132.83 ETE 470.27 ZAC 93.45 ETC 257.06 CLP 98.11

DLA 16.62 RAL 163.36 RAD 6567.5 VEL 11.614 PTH 2.04 VHP 2.875 DpA 12.17 RAP 175.59 ECC 1.2222

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2669.17 -27.39 72.34 2_.77 97.50 18 56 32 2069.2 -26.06 63.92

4224.08 .82 173.32 18.50 61.69 11 52 43 3624.1 -2.97 166.69

2376.54 -28.59 50.62 23.57 99.11 20 22 24 1776.5 -27.04 42.16

5991.94 1.88 155.67 17.91 60.16 13 0 47 3391.9 -2.10 149.14

2098.01 -31.73 28.74 22.85 103.45 21 46 47 1498.0 -29.55 20.21

3843.24 4.60 142.70 16.22 36.09 13 45 46 3243.2 .11 136.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2604.1 SGR 1768.0 863 3654.7 ST 375.7 SR 857.2 SS 3151.5

RRT -.8879 RRF -.9552 RTF .9452 CRT -.4819 CR9 .8959 CST -.8193

9G_ 2886.1 R23 .0902 R13 -.9741 LSA 3259.0 MSA 431.0 SSA 25.7

SGI 2810.7 9G2 655.5 THA 143.92 EL1 879.1 EL2 321.0 ALF 103.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 18 1964 FLIGHT TIME 320.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP Z22.85 LAp -.77

RC 261.100 GL 9.03

PLANETOCENTRIC CONIC

C3 13.531 VHL 3.681

LNCH AZMTH LNCH TIME

90.00 18 11 44

90.00 10 44 35

100.O0 19 42 35

100.00 11 56 25

110.00 21 11 50

110.00 12 45 39

DIFFERENTIAL CORRECTIONS

TDE -.0827 TRA .9320

ROE .5175 RRA -.6099

F06-5.5688 FRA19.0527

BDE .5241 BRA 1.1138

DISTANCE 732.330 EARTH TO MARS

LOL 24.65 VL 32.663 GAL -5,28 AZL 88.98 HCA 229.26 SMA 185.81ECC .21753 INC 1.0172 vl 29.900

LOP 253.91 VP 21.955 GAp -5.09 AzP 90.66 TAL 329.72 TAp 198.98 RCA 145.39 kPO 226.22 V2 24.674

GP 7.74 ZAL 133.13 ZAp 96.02 ETS 178.22 ZAE 130.64 ETE 171.00 ZAC 93.16 ETC 257.16 CLP 96.07

Of.A 16.75 RAL 163.61RAD 6567.5 VEL 11.616 PTH 2;04 VHp 2.869 DpA 12.47 RAp 174.68 ECC 1.2230

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH I N_J TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.97 -27.44 72.76 24.13 97.29 18 56 19 2075.0 -26.14 64.33

4219.92 .68 173.09 18.83 61.69 11 54 55 3619.9 -3.11 166.46

2381.98 °28.65 51.01 23.93 98.91 20 22 17 1782.0 -27,12 42.54

3988.15 1.75 155.46 18.23 60.15 13 2 53 3388.2 -2.23 148.94

2102.73 -31.80 29.09 23.22 103.25 21 46 53 1502.7 -29.65 20,54

3840.17 4.48 142.54 16.53 56.08 13 47 39 3240.2 -.O1 136.32

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1C3-2.9848 BAU .6119 SGT 2672.1SGR 1728.1 SG3 3666.5 ST 476.9 SR 859.4 SS 3156.1

RC3 1.5809 FAU .58865 RRT -.9016 RRF -.9533 RTF .9601 CRT -.5885 CRS .8932 CST -.8881

FC-37.6085 BSP 9869 SGB 3182.2 R23 .0799 R13 -.9780 LSA 3276.2 MSA 439.0 SSA 25.3

BC3 3.3776 FSP 12564 SG1 3117.0 9G2 641o0 THA 148,26 EL1 913.4 EL2 362.8 ALF 111.67

LAUNCH DATE OCT 18 1964 FLIGHT TINE 322.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC

RL 149,02 LAL .00

RP 222.47 LAp -.80

RC 262.633 GL 9.23

PLANETOCENTRIC CONIC

C_ 13.611 VHL 3.689

LNCH A_MTH LNCH TIME

90.00 18 11 37

90.00 10 46 46

100.00 19 42 34

100.00 11 58 30

110.OO 21 12 2

110.OO 12 45 51

DIFFERENTIAL CORRECTIONS

TDE -.1322 TRA 1.1148

ROE .5210 RRA -.6019

F08-5.5934 FRA19.1075

BDE .5375 BRA 1.2669

DISTANCE 736.328 EARTH TO MARS

LOL 24.65 VL 32.661 GAL -5.30 AZL 88.96 HCA 230.36 SMA 185.77 ECC .21755 INC 1.0424 Vl 29.900

LOP 255.00 VP 21.879 GAp -5.33 A ZP 90.67 TAL 329.58 TAp 199.94 RCA 145.36 APO 226.18 V2 24.716

GP 7.63 ZAL 133.28 ZAp 94.00 ETS 178.53 ZAE 128.44 ETE 171.69 ZAC 92.86 ETC 257.27 CLP 94.03

DLA 16.87 RAL 163.87 RAD 6567.5 VEL 11.519 PTH 2 04 VHp 2.866 DpA 12.77 RAp 173.76 ECC 1.2240

_T TL, I T;_ r¢T TlU :_1 _ A1 iNJ Z LONGL-I TIME INJ LAT INJ LONG INJ RT ASC INJ ' u PC

2680.34 -27.48 73.14 24.5! 97.10 18 56 17 2080.3 -26.2! 64.71

4216.51 .57 172.90 19.17 61.69 11 57 2 3616.5 -3.22 166.27

2387.02 -28.70 51.38 24.32 98.72 20 22 21 1787.0 -27.20 42.90

3985.06 1.65 155.29 18.57 60.15 13 4 55 3585.1 -2.33 148.77

2107.12 -31.87 29.41 23.61 103.07 21 47 9 1507.1 -29.74 20.85

3837.72 4.39 142.41 16.86 56.07 13 49 29 3237.7 -.10 136.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.3144 BAU .6670 SGT 3049.0 SER 1715.6 SG3 3668.8 ST 584.9 SR 861.2 SS 3158.7

RC3 1.5657 FAU .58980 RRT -.9097 RRF -.9512 RTF .9699 CRT -.6506 CR8 .8906 CST -.9240

FC-37.5136 BSP 10978 SGB $498.5 R23 .0702 R13 -.9815 LSA 3295.5 MSA 446.8 8SA 24.9

BC3 3.6656 FSP 12579 SG1 3441.1 SG2 631.2 THA 151.86 EL1 962.1 EL2 397.6 ALF 119.32

LAUNCH DATE OCT 18 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CO441C

RL 149.02 LAL .00

RP 222.08 LAp -.83

RC 264.145 GL 9.42

PLANETOCEflTRIC CONIC

C3 13.682 VHL 3.699

LNCH AZMTH LNCH TIME

90.00 18 11 42

90.00 10 48 50

100.00 19 42 45

100.00 12 O 28

110.00 21 12 23

110.00 12 47 20

DIFFERENTIAL CORRECTIONS

TOE -.1825 TRA 1.3005 TC3-3.6424 BAU .7238

ROE .5240 RRA -.5932 RC3 1.5467 FAU .58928

FDE-5.6030 FRA19.1268 FC-37.2880 BSP 12147

BDE .5549 ERA 1.4294 BC3 3.9572 FSP 12565

DISTANCE 740.334 EARTH TO MARS

LOL 24.65 VL 32.659 GAL -5.32 AZL 88.93 HCA 231.45 SMA 185.73 ECC .21758 INC 1.0670 Vl 29.900

LOP 256.10 VP 21.923 GAP -5.56 A ZP 90.66 TAL 329.43 TAp 200.89 RCA 145.52 APO 226.14 V2 24.758

GP 7.53 ZAL 133.45 ZAP 91.98 ETS 178.83 ZAE 126.23 ETE 172.34 ZAC 92.57 FTC 257.38 CLP 92.00

DLA 16.97 RAL 164.14 RAD 6567.5 VEL 11.622 PTH 2.04 VHp 2.867 DpA 13.05 RAp 172.85 ECC 1.2252

L-! TIME !NJ LAT |NJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2685.25 -27.52 73.50 24.91 96.93 18 56 28 2085.3 -26.28 65.05

4215.84 .49 172.75 19.55 61.69 11 59 4 3613.8 -3.50 166.12

2391.65 -28.75 51.71 24.72 98.55 20 22 37 1791.7 -27.27 43.22

3982.68 1.57 155.16 18.92 60.14 13 6 51 3382.7 -2.42 148.64

2111.21 -31.93 29.72 24.02 102.90 21 47 34 1511.2 -29.83 21.14

3835.89 4.52 142.31 17.21 56.06 15 51 16 5255.9 -.17 136.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3431.7 SGR 1700.3 SG3 3661.3 ST 696.9 8R 862.0 SS 3156.8

RRT -.9145 RRF -.9488 RTF .9766 CRT -.6897 CRS .8878 CST -.9450

SGB 3829.8 R23 .0619 R13 -.9845 LSA 3314.7 MSA 454.4 SSA 24.4

SG1 3778.5 SG2 624.8 THA 154.89 ELi 1023.8 EL2 424.9 ALF 126.37

LAUNCH DATE OCT 18 1964 FLIGHT TIt_[ 326.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CC_IIC

RL 149.02 LAL .00

RP 221.70 LAp -.87

RC 265.639 GL 9.61

PLANETOCENTRIC CONIC

C3 13.762 VHL 3.710

LNCH AZMTH LNCH TIME

90.00 18 12 0

90.00 10 50 48

100.00 19 43 7

100.00 12 2 22

110.00 21 12 54

110.00 12 49 4

DIFFERENTIAL CORRECTIONS

TDE -.2338 TRA 1.4885 TC3-3.9674 BAU .7d20

ROE .5271 RRA -.5836 RC3 1.5246 FAU .58731

FOE-5.6106 FRAt9.1064 FC-36.9476 BSP 13351

BDE .3766 BRA 1.5988 BC3 4.2502 FSP 12525

DISTANCE 744.347 EARTH TO MARS

LOt_ 24.65 VL 32.657 GAL -5.35 AZL 88.91HCA 232.55 SMA 185.70 ECC .21767 INC 1.0909 vt 29.900

LOP 257.20 VP 21.968 GAP -5.79 AZP 90.66 TAL 529.27 TAp 201.83 RCA 145.28 APO 226.12 V2 24.799

GP 7.41ZAL 133.63 ZAP 89.97 ET8 179.13 ZAE 124.03 ETE 172.94 ZAC 92.27 ETC 257.49 CLP 89.98

OLA 17.05 RAL 164_42 RAD 6567.5 VEL 11.625 PTH 2.04 VHp 2.872 OpA 13.33 RAp 171.94 ECC 1.2265

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2889.73 -27.56 73.82 25.32 96.77 18 56 49 2089.7 -26.34 65.37

4211.91 .42 172.65 19.90 61.69 12 1 0 3611.9 -3.36 166.01

2395.90 -28.79 52.02 25.13 98.40 20 23 3 1795.9 -27.33 43.52

3980.99 1.51 155.06 19.30 60.14 13 8 43 3381.0 -2.47 148.54

2114.98 -31.99 30.00 24.44 102.75 21 48 9 1515.0 -29.90 21.40

3834.67 4.27 142.25 17.58 56.05 13 52 59 3234.7 -.22 136.04

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3818.0 SGR 1682.6 SG3 3644.5 ST 811.5 SR 862.6 ss 3153.5

RRT -.9169 RRF -.9463 RTF .9813 CRT -.7157 CRS .8850 CST -.9581

SGB 4172.3 R23 .0550 R13 -.9867 LSA 3336.7 MSA 461.7 SSA 24.0

9G1 4125.8 SG2 621.4 THA 157.46 EL1 1097,3 EL2 445.5 ALF 132.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT IB 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .OO 24.65 VL 32.656 GAL

RP 221.32 LAp -.90

RC 267.114 GL 9.78

PLANETOCENTRIC CONIC

C3 13.851 VHL 3.722

LNCH AZMTH LNCH TIME

90.00 18 12 29

90.00 10 52 40

100.00 19 43 40

100.00 12 4 10

110.00 21 13 34

110.00 12 50 45

DIFFERENTIAL CORRECTIONS

TDE -.2858 TRA 1.6782 TC3-4.2868 BAU .8410

ROE .5302 RRA -.5729 RC3 1.4998 FAU .58405

FDE-5.6116 FRA19.0420 FC-36.5040 BSP 14583

8DE .6024 BRA 1.7733 WC3 4.5416 FSP 12439

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 220.94 LAp -.93

RC 268.570 GL 9.94

PLANETOCENTRIC CONIC

C3 13.951 VHL 3.735 OLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 18 15 10 2697.40 -27.62

90.00 10 54 25 4210.26 .37

100.00 19 44 24 2403.21 -28.87

100.00 12 5 52 3979.68 1.47

110.00 21 14 24 2121.61 -32.09

110.00 12 52 21 3834.05 4.25

DIFFERENTIAL CORRECTIONS

TOE -.3386 TRA 1.8700

RDE .5532 RRA -.5614

FOE-5.6044 FRA18,9422

BDE .6316 BRA 1.9525

FLIGHT TIME 328.00 ARRIVAL DATE SEP

DISTANCE 748.366 EARTH TO MARS

-5.38 AZL 88.89 HCA 253.66 SHA 185.68 ECC .2178D INC 1.1141 V1

V2

CLP

I1 1965

LOL 29.900

LOP 258.31 Vp 22.012 GAP -6.02 AZP 90.66 TAL 329.10 TAp 202.75 RCA 145.24 APO 226.12 24.841

GP 7.30 ZAL 133.83 ZAP 87.98 ETS 179.41 ZAE 121.83 ETE 173.50 ZAC 91.98 ETC 257.60 87.96

DLA 17.12 RAL 164.71 RAD 6567.5 VEL 11.629 PTH 2.04 VHP 2.880 DpA 13.60 RAP 171.05 ECC 1.2280

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2693.78 -27.59 74.11 25.75 96.63 18 57 23 2093.8 -26.39 65.65

4210.72 ._8 172.58 20.30 61.69 12 2 50 3610.7 -3.40 165.95

2399.75 -28,83 52.30 25.57 98.25 20 23 40 1799.7 -27.39 43.79

3979.99 1.48 155.01 19.69 60.14 13 10 30 3380.0 -2.51 148.49

2118.44 -32.04 30.25 24.88 102.60 21 46 53 1518.4 -29.97 21.65

3834.06 4.25 142.22 17.96 56.05 13 54 39 3234.1 -.24 136.00

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 4205.2 SGR 1662.6 SG3 3618.4 ST 927.6 SR 862.6 66 3147.4

RRT -.9177 RRF -.9435 RTF .9848 CRT -.7334 CRS .8824 CST -.9667

SG8 4521.9 R23 .0495 R13 -.9866 LSA 3360.1 MSA 466.7 SSA 23.5

SGl 4479.2 SG2 620.1 THA 159.65 EL1 1179.8 EL2 461.0 ALF 137.83

FLIGHT TIM( 330.00 ARRIVAL DATE SEP 13 1965

DISTANCE 752.392 EARTH TO MARS

LOt. 24.65 VL 32.655 GAL -5.42 AZL 88.86 HCA 234.77 SMA 185.66 ECC .21797 INC 1.1369 vl 29.900

LOP 259.41 VP 22.057 GAP -6.24 AZP 90.66 TAt. 328.91 TAP 203.67 RCA 145.19 APO 226.12 V2 24.883

GP 7.18 ZAL 134.05 ZAP 85.99 ETS 179.68 ZAE 119.64 ETE 174.03 ZAC 91.68 ETC 257.71 CLP 85.96

17.18 RAL 165.02 RAO 6567.5 VEL 11.633 PTH 2.04 VHP 2.892 DPA 13.85 RAp 170.17 ECC 1.2296

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.37 26.20 96.50 18 58 8 2097.4 -26.43 65.91

172.55 20.71 61.69 12 4 35 3610.3 -3.42 165.92

52.55 26.02 98.12 20 24 27 1803.2 -27.44 44.04

154.99 20.10 60.14 13 12 12 3379.7 -2.52 148.47

30.49 25.34 102.47 21 49 46 1521.6 -30.04 21.87

142.22 18.37 56.05 13 56 16 3234.1 -.24 136.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.5998 BAU .9006 SGT 4592.6 SGR 1640.3 SG3 3583.2 ST 1044.8 SR 862.1 SS 3138.4

RC3 1.4720 FAu .57927 RRT -.9172 RRF -.9404 RTF .9873 CRT -.7458 CRS .8796 CST -.9727

FC-35.9457 BSP 15828 SGB 4876.7 R23 .0451 R13 -.9902 LSA 3384.9 MSA 475.5 SSA 23.0

BC3 4.8295 FSP 12331 SGI 4637.1 SG2 620.4 THA 161.55 ELI 1269.4 EL2 472.7 ALF 142.27

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 220.56 LAp -.96

RC 270.009 GL 10.10

PLANE TOCENTRIC CONIC

C3 14.062 VHL 3.750

LNCH AZHTH LHCH TIME

90,00 18 14 3

90.00 10 56 4

100.00 19 45 19

100.00 12 T 30

110.00 21 15 24

110.00 12 53 55

FLIGHT TIME 532.00 ARRIVAL DATE $EP 15 1965

DISTANCE 756.424 EARTH TO MARS

LOL 24.65 VL 52.654 GAL -5.46 AZL 68.84 HCA 235.88 SMA 185.64 ECC .21618 INC 1.1589 Vl 29.900

LOP 260.53 VP 22.103 GAP -6.46 AZP 90.65 TAL 328.70 TAp 204.59 RCA 145.14 APO 226.14 V2 24.924

GP 7.06 ZAL 134.29 ZAF 84.03 ETS 179.94 ZAE 117.47 ETE 174.52 ZAC 91.40 ETC 257.82 CLP 65.98

DLA 17.22 RAL 165.34 RAD 6567.6 VEL 11.638 PTH 2.04 VHP 2.907 OpA 14.09 RAP 169.31 ECC 1.2314

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2700.60 -27.61 74.60 26.67 96.39 18 59 4 2100.6 -26.47 66.13

4210.52 .38 172.57 21.14 61.69 12 6 15 3610.5 -3.41 165.93

2406.30 -28.90 52.78 26.49 98.01 20 25 25 IS06.3 -27.49 44.26

3980.05 1.48 155.01 20.53 60.14 13 13 50 3380.1 -2.50 148.49

2124.48 -32.13 30.70 25.81 102.35 21 50 46 1524.5 -50.10 22.08

3834.64 4.27 142.25 18.79 56.05 13 57 49 3234.6 -.22 136.03

DIFFERENTIAL CORRECTIONS

TDE -.3926 TRA 2.0623 TC3-4.9054 8AU .9612

ROE .5363 RRA -.5491RC3 1.4423 FAU .57340

FDE-5.5949 FRA18.8006 FC-33.3023 8SP 17076

8DE .6647 BRA 2.1343 8C3 5.1131FSP 12184

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .DO

RP 220.18 LAP -.99

RC 271.430 GL 10.24

PLANETOCENTR IC CONIC

C3 14.193 VHL 3.766

LNCH AZMTH LNCH TIME

90.00 18 15 9

90.00 10 57 37

100.00 19 46 26

100.00 12 9 2

110.00 21 16 33

110.00 12 55 24

OIFFERENTIAL CORRECTIONS

TOE -.4430 TRA 2.2633 TC3-3.1886 BAU 1.0191

RDE .5364 RRA -.3390 RC3 1.4016 FAU .56227

FOE-5.4971 FRAI8".7055 FC-34.3213 BSP 18475

BDE .6957 BRA 2.3268 BC3 3.3746 FSP 12177

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 4977.9 SGR 1616.4 SG3 3539.7 ST 1162.7 SR 861.3 SS 3127.5

RRT -.9138 RRF -.9371 RTF .9893 CRT -.7550 CRS .8770 CST -.9770

SG8 5233.7 RZ3 .0417 R13 -.9914 LSA 3412.2 NSA 481.8 SSA 22.6

SG1 5196.7 SGZ 621.9 THA 163.19 EL1 1364.7 EL2 481.2 ALF 145.99

FLIGHT TIME 334.00 ARRIVAL DATE SEP 17 1965

DISTANCE 760.461 EARTH TO MARS

LOL 24.65 VL 32.653 GAL -3.50 AZL 86.82 HCA 237.00 St4A 185.63 ECC .21843 INC 1.1606 vl 29.9D0

LOP 261.64 VP 22.148 GAP -6.66 AZP 90.64 TAL 328.49 TAP 205.49 RCA 145.08 APO 226.17 V2 24.965

GP 6.93 ZAL 134.54 ZAP 82.09 ETS 180.20 Zk( 115.31 ETE 174.99 ZAC 91.11 ETC 257.93 CLP 82.03

DLA 17.24 RAL 163.67 RAD 6567.6 VEL 11.643 PTH 2.04 VHP 2.925 DpA 14.32 RAP 168.48 ECC 1.2334

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2703.36 -27,67 74.80 27.13 96.29 19 0 12 2103.4 -26.51 66.33

4211.54 .41 172.62 21.59 61.69 12 7 49 3611.5 -3.38 165.99

2409.00 -28.92 52.97 26.98 97.91 20 26 35 1809.0 -27.52 44.45

3981.14 1.52 153.07 20.98 60.14 13 15 23 3381.1 -2.47 148.55

2127.04 -32.17 30,89 26.31 102.25 21 52 0 1527.0 -30.15 22,26

3835.66 4.32 142.31 19.26 56.06 13 59 20 3235.9 -.17 136.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5359.9 SGR 1586.7 SG3 $484.0 ST 1279.9 SR 856.3 SS 3099.7

RRT -.9136 RRF -,9330 RTF_ .9906 CRT -.7394 CRS .8713 CST -.9808

SG8 5589.8 R23 .0381 R13 -.9922 LSA 3426.4 MSA 488.2 SSA 22.4

861 5555.1 SG2 621.8 THA 164.67 ELI 1460.5 EL2 488.2 ALF 149.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 18 1964 FLIGHT TIME 338.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .DO

RP 219.81 LAp -1.02

RC Z72.833 GL 10.38

PLANETOCENTRIC CONIC

C3 14.314 VHL 3.783

LNCH AZNTH LNCH TIME

90.00 18 16 25

90.00 10 59 4

100.00 19 47 43

100.00 12 10 28

110.00 21 17 51

110.00 12 56 50

DIFFERENTIAL CORRECTIC_S

TOE -.5010 TRA 2.4558 TC3-5.4777 8AU 1.0806

ROE .5407 RRA -.5242 RC3 1.3713 FAU .§5555

FDE-5.5116 FRA18.4635 FC-35.5996 BSP 19661

BDE .7372 BRA 2.3111 BE3 5.6467 FSP 11907

DISTANCE 764.507 EARTH TO MARS

LOL 24.65 VL 32.852 GAL -5.54 AZL 68.80 HCA 238.12 SMA 185.62 ECC .21872 INC 1.2018 vt 29.900

LOP 262.76 VP 22.194 GAP -6.89 AZP 90.63 TAL 528.26 TAp 206.38 RCA 145.02 Apo 226.22 V2 29.006

GP 6.81 ZAL 134.81 ZAP 80.17 ITS 180.44 ZAE 113.18 ETE 175.42 ZAC 90.83 ETC 258.04 CLP 80.10

DLA 17.25 RAL 166.01 RAD 6567.8 VEL 11.649 PTH 2.05 VHP 2.946 OpA 14.53 RAp 167.67 ECC 1.2356

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2705.75 -27.68 74.98 27.65 96.21 19 I 31 2105.7 -28.53 66,50

4213.23 .47 172.72 22.06 61.69 12 9 18 3615.2 -3.32 166.09

2411.35 -28.94 53.15 27.48 97.82 20 27 54 1611.4 -2T.$6 44.82

3g82.86 1.57 155.17 21.44 60.15 15 16 51 3382.9 -2.41 148.65

2129.55 -32.20 51.06 26.81 102.15 21 53 20 1529.3 -30.19 22.42

3837.63 4.38 142.40 19.69 56.07 14 0 47 3237.6 -.10 136.19

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 5737°6 S_R 1561.4 SG3 3427.0 ST 1398.6 SR 856.5 SS 3090.7

RRT -.9107 RRF -.9292 RTF .9919 CRT -.7651 CRS .8701 CST -.9829

SGB 5946.3 R25 .0365 R13 -.9932 LSA 3463.8 MSA 493.7 SSA 21.8

SG1 5913.3 SG2 625._ THA 165.92 ELI 1564.1 EL2 493.2 ALF 151.85

LAUNCH DATE OCT 18 1964 FLIGHT TIME 538.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DISTANCE 768.559 EARTH TO MARS

RL 149.02 LAL .00 LOL 24.65 VL 52.652 GAL -5.59 AZL 68.78 HCA 259.24 SMA 185.62 ECC .21905 INC 1.2226 VI 29.900

RP 219.44 LAp -1.05 LOP 265.89 VP 22.259 GAP -7.10 AZP 90.63 TAL 5_8.02 TAp 207.26 RCA 144.96 APO 228.28 V2 25. 047

RC 274.220 GL 10.51GP 6.68 ZAL 155.09 ZAP 78.28 ETS 180.67 ZAE 111.06 ETE 175.85 ZAC 90.56 ETC 258.14 CLP 78.20

PLANETOCENTRIC CONIC

C3 14.457 VHL 5.802 OLA 17.24 RAL 166.56 RAO 6567.6 VEL 11.655 PTH _ 2.05 VHP 2.971DpA 14.72 RAp 166.89 ECC 1.2379
LNCH AZMTH LNCH TIME L-| TIME lNJ LAT |HJ LONG !NJ RT ASC INJ A.-_,_TH ZNJ TZHE PO CST T!M !NJ 2 L_T INJ 2 LONG

90.00 18 17 58 2707.73 -27.70 75.12 28.17 96.14 19 3 1 2107.7 -26.56 66.64

90.00 11 0 26 4215.64 .54 172485 22.54 61.69 12 10 41 3615.6 -3.25 166.22

100.00 19 49 10 2413.35 -28.96 55.29 28.00 97.75 20 29 24 1813.4 -27.59 44.76

100.00 12 11 50 3985.25 1.66 155.50 21.92 60.15 15 18 15 5585.3 -2.53 148.78

110.00 21 19 18 2131.38 -52.25 51.21 27.54 102.06 21 54 49 1551.4 -30.23 22.37

110.00 12 58 12 5839.99 4.47 142.55 20.17 56.08 14 2 12 3240.0 -.01 136.31

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5590 TRA 2.6501 TC3-5.7522 BAU 1.1414 SGT 6109.8 S_ 1554.0 SG5 3562.3 ST 1516.6 SR 855.4 SS 8075.9

ROE .5443 RRA -.5095 RC5 1.5574 FAU .54689 RRT -.9070 RRF -.9251RTF .9928 CRT -.7688 CRS .8683 CST -.9846

FOE-5.5002 FRA18.2100 FC-32.7496 BSP 20865 SGB 6299.2 R25 .0555 R15 -.9939 LSA 5499.1MSA 499.2 SSA 21.2

8DE .7802 8RA 2.6986 BC5 5.9056 FSP 11652 SG1 6267.7 SG2 629.6 THA 167.04 ELI 1668.7 EL2 497.2 ALF 154.09

LAUNCH DATE OCT 18 1964 FLIGHT TIME 540.00 ARRIVAL DATE S£p 23 1965

DISTANCE 772.616

32.652 GAL -5.64 AZL 88.76 HCA

EARTH TO MARS

240.57 SMA 185.62 ECC .21943 INC 1.2426 vt 29.900

327.76 TAp 208.13 RCA 144.89 APO 226.34 vZ 25.086

108_98 ETE 176.22 ZAC 90.29 ETC 298.25 CLP 76.34

HELIOCENTRIE CONIC

RL 149.02 LAL .00 LOt. 24.65 VL

RP 219.07 LAP -1.08 LOP 265.01 VP 22.285 GAP -7.31 AZP 90.61 TAL

RC 275.569 GL 10.65 GP 6.55 ZAL 135.59 ZkP 76.45 ETS 180.89 ZAE

PLANETOCENTRIC CONIC

C3 14.611VHL 3.622 OLA 17.22 RAL 166.75 RAD 6567.6 VEL 11.662 PTH 2.05 VHp 2.999 DpA 14.90

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG IHJ RT ASC IN3 AZMTH INJ TIME PO CST TIM

..... 18 19 33 2709.32 -27.71 75.23 28.71 96.08 19 4 42 cau_

90.00 11 1 41 4218.76 .64 173.03 25.04 61.69 12 12 0 3618.8

100.00 19 50 49 2415.00 -28.98 53.41 28.54 97.68 20 31 4 1815.0

100.00 12 13 6 3988.31 1.76 155.47 22.42 60.15 15 19 34 3388.3

110.00 21 20 54 2133.14 -32.25 31.55 27.88 101.99 21 56 27 1553.1

110.00 12 59 30 3842.94 4.58 142.68 20.66 56.09 14 5 33 5242.9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6183 TRA 2.8454 TC3-6.0135 OAU 1.2019 SGT 6475.5 $GR 1505.6 SG3 5291.6

ROE .5477 RRA -.4947 RC3 1.5016 FAU .53699 RRT -.9026 RRF -.9205 RTF .9956

FOE-5.4786 FRA17.9364 FC-31.8175 OSP 22052 SGIB 6648.3 R23 .0345 R15 -.9945

BDE .8260 BRA 2.8881 803"6.1527 FSP 11388 SGI 6618.0 SGZ 633.5 THA 168.03

RAp 166.14 ECC 1.2405

INJ 2 LAT INJ 2 LONG

-26.58 66.75

-3.14 166.40

-27.61 44.88

-2.22 148.95

-30.27 ,22.69

.10 136.47

ORBIT DETERMINATION ACCURACy

ST 1634.8 SR 853.8 SS 3058.4

CRT -.7716 CRS .8664 CST -.9860

LSA 3535.7 MSA 504.1 SSA 20.7

EL1 1775.2 EL2 500.2 ALF 156.03

LAUNCH DATE OCT 18 1964 FLIGHT T|ME 342.00 ARRIVAL DATE SIP 25 1965

HELIOCENTRIC CA:JIIC DISTANCE 776.678 EARTH TO MARS

RL 149.02 LAL .00 LOt. 24.65 VL 52.655 GAL -5.69 AZL 88.74 HCA 241.50 SMA. 185.62 ECC .21984 INC 1.2628 Vt 29.900

RP 218.70 LAP -1.11 LOP 266.15 VP 22.551 GAP -7.52 AZP 90.60 TAL 527.49 TAP 208.99 RCA 144.81 APO 226.43 V2 25.128

RC 276.940 GL 10.74 GP 6.42 ZAL 135.71 ZAp 74.61 ITS 191.10 ZAE 106.95 ETE 176.58 ZAC 90.03 ETC 258.34 CLP 74.51

PLANETOCENTRIC CONIC

C3 14.777 VHL 3.844 DLA 17.19 RAL 167.10 RAD 6567.6 VEL 11.669 PTH 2.05 VHP 5.051 DpA 15.06 RAP 165.43 ECC 1.2432

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 21 23 2710.53 -27.72 75.32 29.26 96.04 19 6 54 2110.5 -26.59 66.84

90.00 11 2 50 4222.58 .77 175.24 23.56 61.69 12 15 15 5622.6 -S.02 166.61

100.00 19 52 S T 2416.51 -28.99 55.51 29.09 97.64 20 52 54 1816.5 -27.65 44.97

100.00 12 14 17 3992.04 1.89 155.67 22.94 60.16 15 20 49 5592.0 -2.10 149.15

110.00 21 22 39 2154.64 -52.27 51.46 28.45 101.95 21 58 13 1534.6 -30.50 22.60

110.00 lS 0 45 5846.47 4.72 142.87 21.18 56.10 14 4 52 3246.5 .24 186.65

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6780 TRA 3.0424 TC5-6.2594 BAU 1.2614 SGT 6834.0 SGR 1476.0 SG5 3215.0 ST 1752.1 SR 851.6 SS 8037.5

RDE .5508 RRA -.4800 RC3 1.2656 FAU .52569 RRT -.8981 RIW -.9155 flTF .9942 CRT -.7752 CRS .8641 CST -.9872

FOE-5.4431 FRA17.6495 FC-50.7969 BSP 25244 968 6991.5 R23 .0537 R13 -.9950 LSA 3572.4 MSA 508.9 SSA 20.2

BOE .8736 8RA S.0600 BC5 6.3847 FSP 11125 SGt 6962.4 3G2 637.2 THA 168.95 EL1 1882.1 EL2 502.7 ALF 157.73

555



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CC_IC

RL 149,02 LAL .0D

RP 216.34 LAP -1,14

RC 278.273 GL 10.84

PLANETOCENTRIC CONIC

C3 14.956 VHL 3.867

LNCH AZNTH LNCH TIME

90.00 18 23 25

90.00 11 3 54

100.00 19 54 36

I00.00 12 15 24

110.90 21 24 32

110.00 13 1 57

FLIGHT TIME 344.00 ARRIVAL DATE SEP 27 1965

LOL 24.65 VL 32.653 GAL

LOP 267.28 VP 22.377 GAp

GP 6.30 Z_L 136.04 ZAP

DISTANCE 780.746 EARTH TO MARS

-5.75 AZL 88.72 HCA 242.64 SMA 185.63 ECC .22030 INC 1.2823 vl 29.900

-7.72 AZP 90.59 TAL 327.21 TAp 209.85 RCA 144.73 APO 226.52 v2 25.168

72.82 ET8 181.29 ZAE 104.91 EYE 116.91 ZAC 89.78 ETC 258.44 CLP 72.71

DLA 17.14 RAL 167.49 FAD 6567.6 VEL 11.676 PTH 2.05 VHP 3.065 DpA 15.20 RAP 164.75 ECC 1.2461

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2711.37 -27.72 75.38 20.84 96.01 19 8 36 2111.4 -26.60 66.90

4227.10 .91 173.49 24.10 61.70 12 14 21 3627.1 -2.88 166.86

2417.29 -29.00 53.58 29.66 97.60 20 34 54 1817.3 -27.64 45.04

5996.41 2.03 155.91 23.48 60.17 13 22 0 3396.4 -1.95 149.39

2135.90 -32.29 31.55 29.01 101.87 22 0 8 1535.9 -30.32 22.89

3850.57 4.87 143.08 21.71 56.12 14 6 7 3250.6 .39 136.87

DIFFERENTIAL CORRECTIONS

TOE -.7388 TRA 5.2403 TC3-6.4876 BAU 1.3201

ROE .5539 RRA -.4652 RC3 1.2246 FAU .51347

FDE-5,4005 FRA17.3421 FC-29.7231 BSP 24419

BOE .9234 BRA 3.2735 BC3 6.6022 FSP 10851

LAUNCH OATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00 LOL 24.65 VL 32.654 GAL

RP 217.98 LAP -1.17 LOP 268.42 VP 22.423 GAP

RC 279.589 GL 10.93 GP 6.17 ZAL 136.38 ZAP

PLANETC_ENTItIC CONIC

C3 15.147 VHL 5.892

LNCH AZMTH LNCH TIME

90.00 18 25 37

90.00 11 4 52

100.00 19 56 45

100.00 12 16 25

110.00 21 26 35

110.00 13 3 5

DIFFERENTIAL CORRECTIONS

TDE -.8010 TRA 3.4389 TC3-6.7018 BAU 1.3782

RDE .5570 RRA -.4502 RC3 1.1852 FAU .50062

FOE-5.3536 FRA17.0185 FC-28.6138 BSP 25569

BOE .9756 BRA 3.4683 BC3 6.8059 FSP 10565

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7184.4 SGR 1445.9 9G3 3153.7 ST 1868.8 SR 849.1 SS 3014.3

RRT -.8928 RRF -.9102 RTF .9947 CRT -.7743 CRS .8619 CST -.9881

sgB 7328.4 R23 .0333 R13 -.9954 LSA 3610.4 MSA 513.3 SSA 19.7

SGI 7300.4 SG2 641.0 THA 169.73 ELI 1989.6 EL2 504.7 ALF 159.22

FLIGHT TIME 346.00 ARRIVAL DATE SEP 29 1965

DISTANCE 784.819 EARTH TO MARS

-5.81 AZL 88.70 HCA 243.77 SMA 185.64 ECC .22080 INC 1.5016 vl 29.900

-7.92 AZP 90.58 TAL 326.91 TAP 210.69 RCA 144.65 APO 226.63 V2 25.208

71.07 ETS 181.48 ZAE 102.92 ETE 177.23 ZAC 89.54 ETC 258.53 CLP 70.96

OLA 17.08 RAL 167.89 RAD 6567.6 VEL 11.685 pTH 2.06 VHp 3.102 DpA 15.33 RAp 164.11ECC 1.2495

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2711.86 -27.73 75.42 30.43 95.99 19 10 49 2111.9 -26.61 66.93

4232.29 1.08 173.78 24.65 61.70 12 15 25 3632.3 -2.71 167.15

2417.96 -29.00 53.63 30.25 97.57 20 37 3 1818.0 -27.65 45.08

4001.43 2.20 156.19 24.03 60.18 13 23 7 3401.4 -1.78 149.67

2136.91 -32.31 31.63 29.60 101.83 22 2 12 1536.9 -30.54 22.96

3855.24 5.05 143.33 22.26 56.15 14 7 20 3255.2 .57 137.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7526.8 SGR 1415.7 SG3 3048.7 ST 1984.8 SR 846.4 SS 2989.5

RRT -.8870 RRF -.9045 RTF .9951 CRT -.7749 CRS .8598 CST -.9889

8GB 7858.8 R2S .0331 R13 -.9957 LSA 3650.5 MSA 517.4 SSA 19.3

SGt 7631.6 9G2 644.7 THA 170.46 ELI 2097.5 EL2 506.3 ALF 160.54

LAUNCH OATE OCT te 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 217.62 LAP -1.20

RC 280.887 GL 11.02

PLANETOCENTRIC CONIC

C3 15.351 VHL 5.918

LNCH AZMTH LNCH TIME

90.00 18 27 59

90.00 11 5 45

100.00 19 59 4

100.00 12 17 22

110.00 21 28 43

110.00 13 4 10

FLIGHT TIME 548.00 ARRIVAL OATE OCT 1 1965

DISTANCE 788.697 EARTH TO MARS

LOL 24.65 VL 32.655 GAL -5.87 AZL 88.68 HCA 244.92 SMA 185.65 ECC .22134 INC 1.3205 vl 29.900

LOP 269.56 VP 22.469 GAP -8.12 A ZP 90.56 TAL 326.60 TAp 211.52 RCA 144.56 APO 226.75 v2 25.248

GP 6.04 ZAL 136.75 ZAP 69.36 ET$ 181.66 ZAE 100.97 ETE 177.53 ZAC 89.51ETC 258.61 CLP 69.24

OLA 17.00 RAL 168.30 FAD 6567.6 VEL 11.693 PTH 2.06 VHp 3.143 DpA 15.44 RAp 163.52 ECC 1.2526

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2712.01 -27.73 75.43 31.03 95.98 19 13 11 2112.0 -26.61 66.94

4238.17 1.27 174.1t 25.23 61.71 12 16 23 3638.2 -2.52 167.48

2418.34 -29.01 53.65 30.86 97.56 20 39 22 1818.3 -27.66 45.11

4007.09 2.40 156.50 24.60 60.19 13 24 9 3407.1 -1.59 149.98

2137.69 -32.52 31.69 30.20 101.80 22 4 23 1537.7 -30.36 23.02

3860,48 5,25 143.60 22,83 56.17 14 8 30 3260.5 .77 137.58

01FFERENTIAL CORRECTIONS

TOE -.8644 TRA 3.6381 TC3-6.8993 BAU 1.4353

ROE .5601RRA -.4354 RC3 1.1454 FAU .48715

FOE-5.3013 FRA16.6815 FC-27.4729 BSP 26699

BOE 1.0300 8RA 3.6641 8C3 6.9937 FSP 10270

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CC_IIC

RL 149.02 LAL .00 LOt. 24.65 VL 32.656 GAL

RP 217.27 LAp -1.22 LOP 270,71VP 22.515 GAP

RC 282.167 GL 11.09 GP 5.91ZAL 137.13 ZAp

PLANETOCENTRIC CONIC

C3 15.569 VHL 3.946

LNCH AZMTH LNCH TIME

90.00 16 30 32

90.00 11 6 33

100.O0 20 1 $2

100.00 12 18 14

110.00 21 31 4

110.00 13 5 11

DIFFERENTIAL CORRECTIONS

TOE -.9275 TRA 3.8403 TC3-7.0753 BAU 1.4905

ROE .5629 RRA -.4209 RCS 1.1045 FAU .47281

FOE-5.2359 FRA16.5412 FC-26.2801 8SP 27846

80E 1.0850 8RA 3.8635 BC3 7.1610 FSP 9992

MID-COURSE EXECUTION ACCURACY

8GT 7859.8 SGR 1385.5 SG3 2960.7

RRT -.8808 RRF -.8984 RTF .9954

SGB 7981.0 R23 .0331 R13 -.9959

SGI 7954.6 862 648.3 THA 171.12

ORBIT DETERMINATION ACCURACY

ST 2099.9 SR 843.5 SS 2962.9

CRT -.7752 CRS .8578 CST -.9896

LSA 3691.7 MSA 521.0 SSA 18.9

ELI 2205.4 EL2 507.4 ALF 161.70

FLIGHT TIME 350.00 ARRIVAL DATE OCT 3 1965

DISTANCE 792.980 EARTH TO MARS

-5.94 AZL 88.66 HCA 246.06 SMA 185.67 ECC .22193 INC 1.3391 vt 29.900

-8.31 AZP 90.54 TAL 326.28 TAP 212.34 RCA 144.47 Apo 226.88 V2 25.287

67.69 ETS 181.83 ZAE 99.05 ETE 177.81 ZAC 89.08 ETC 258.69 CLP 67.56

DLA 16.91 RAL 168.72 FAD 6567.6 VEL 11.703 PTH 2.06 VHp 3.186 DpA 15.55 RAp 162.97 ECC 1.2562

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2711.82 -27.73 75.42 31.66 95.99 19 15 44 2111.8 -26.61 66.93

4244.71 1.48 174.47 25.82 61.72 12 17 17 3644.7 -2.31 167.85

2418.38 -29.01 53.66 31.48 97.56 20 41 50 1818.4 -27.66 45.12

4013.38 2.61 156.84 25.19 60.21 13 25 8 3413.4 -1.38 150.32

2138.25 -32.33 31.73 30.83 101.77 22 8 42 1538.3 -30.37 23.06

3866.28 5.47 143.91 23.41 56.20 14 9 38 3266.3 .99 137.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGT 8182.9 SGR 1355.0 SG3 2869.4 ST 2213.4 SR 840.0 SS 2932.5

RRT -.8740 RRF -.8918 RTF .9957 CRT -.7747 CRS .8553 CST -.9902

SG8 8294.3 R23 .0330 R13 -.9981 LSA 3732.1 MSA 524.5 SSA 18.5

SG1 8268.7 962 651.6 THA 171.71 EL1 2312.2 EL2 508.5 ALF 162.76

354



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAY( OCT 18 1954

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 216.91 LAP -1.25

RC 283.431GL 11.16

PLANETOCENTRIC CONIC

C3 15.801 VHL 3.9•5

LNCH AZMTH LNCH TIME

90.00 18 33 15

90.00 11 • 15

100.00 20 4 9

100.O0 12 19 2

110.00 21 35 31

110.00 13 6 10

FLIGHT TIME ]52.00 ARRIVAL DATE OCT 5 1965

DISTANCE •97.068 EARTH TO MARS

LOL 24.65 VL 32.657 GAL -6.01 AZL 88.64 HCA 247.21 SNA 185.69 ECC .22256 INC 1.3576 vl 29.900

LOP 271.86 VP 22.560 GAp -8.51 AZP 90.53 TAL 325.94 TAp 213.15 RCA 144.37 APO 227.02 V2 25.32•

GP 5.79 ZAL 137.52 ZAp 66.06 ETS 181.99 ZAE 97.18 ETE 178.07 ZAC 88.8• ETC 258.76 CLP 65.93

OLA 16.81RAL 169.15 RAD 6567.6 VEL 11.713 PTH 2.06 VHp 3.232 OpA 15.60 RAP 162.45 ECC 1.2600

L-I TIME [NJ LAY INJ LONG INJ RT ASC ]NJ AZMTH ]NJ T|ME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2711.33 -27.72 75.58 32.30 96.01 19 18 26 2111.3 -25.60 66.89

4251.88 1.71 174.87 26.45 61.73 12 18 7 3651.9 -2.08 168.25

2418.18 -29.01 53.64 32.15 97.57 20 44 28 1818.2 -27.65 45.10

4020.28 2.84 157.22 25.80 60.23 13 26 2 3420.3 -1.14 150.70

2138.60 -32.33 31.75 31.47 101.76 22 9 9 1538.6 -30.37 23.08

$872.62 5.71 144.24 24.02 56.24 14 10 43 3272.6 1.24 138.02

OIFFERENTIAL CCRRECTIONS

TDE -.9953 TRA 4.0392 TCS-7.2439 BAU 1.5467

RDE -5666 RRA -.4058 RC3 1.0660 FAU .45688

FOE-5.1864 FRA15.9718 FC-25.1413 6SP 28877

BDE 1.1453 BRA 4.0596 BC] 7.3219 FSP 9665

MID-CouRSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 8497.9 SGR 1326.2 SG3 2777.9 ST 2527.5 SR 837.5 SS 2905.6

RRT -.6668 RRF -.88§1RTF .9959 CRT -.7750 CRS .8541CST -.9906

6GB 8600.7 R23 .0335 R13 -.9963 LSA 3779.2 MSA 527.5 SSA 18.1

SGI 8575,7 SG2 655.2 THA 172.25 EL1 2420.6 EL2 508.9 ALF 163.68

LAUNCH DATE OCT 18 1964 FLIGHT TINE 354.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 216.57 LAp -1.28

RC 284.678 GL 11.22

PLANETOCENTRIC CONIC

CS 16.048 VHL 4.006

LHCH AZ_TH LNC_ TIME

90.00 18 36 7

90.00 11 7 53

100.00 20 6 56

100.00 12 19 45

110.00 21 36 5

110.00 13 7 5

DIFFERENTIAL CORRECTIONS

706-1.0633 TRA 4.2416 TC3-7.3912 BAU 1.6010

RDE .5701 RRA -.3914 RC3 1.0269 FAU .44431

FOE-5.1249 FRA15.6056 FC-23.9685 BSP 29928

80E 1.2065 BRA 4.2596 BC3 7.4622 FSP 9352

DISTANCE 601.159 EARTH TO MARS

LOL 24.65 VL 32.658 GAL -6.08 AZL 88.62 HCA 248.37 SMA 185.72 ECC .22323 INC 1.3757 Vt 29.900

LOP 273.01 VP 22.606 GAP -8.70 AZP 90.51 TAL 325.58 TAp 213.95 RCA 144.26 APO 227.18 vZ 25.365

GP 5.66 ZAL 137.93 ZAp 64.47 ITS 182.13 ZAE 95.34 ETE 178.32 ZAC 88.67 ETC 258.83 CLP 64.34

DLA 16.69 RAL 169.58 RAD 6567.6 VEL 11.723 PTH 2.07 VHp 3.280 OpA 15.66 RAp 161.99 ECC 1.2641

t.'-'• TIME INJ LAY IN" LONG |NJ • ,." v_, - - -RT ."-_ AZNTH v_t Tuu_ _ r_T Trim i_J a: iAT INJ ¢ L_G• _. .o. ..............

2710.54 -27.72 75.32 32.96 96.04 19 21 18 2110.5 -26.59 66.84

4259.73 1.97 175.31 27.05 61.75 12 18 52 3659.7 -1.83 168.68

2417.70 -29.00 53.61 32.78 97.58 20 47 14 1817.7 -27.65 45.0•

4027.80 3.10 157.64 26.42 60.25 13 26 53 3427.8 -.89 151.11

2138.76 -32.33 31.76 32.13 101.75 22 18 44 1538.8 -30.38 25.10

3679.51 5.97 144.61 24.64 56.28 14 11 45 3279.5 1.50 138.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

S_T 8803.0 ST_ 1297.4 SG3 2684.6 8T 2440.1 SR 834.4 SS 28•5.4

RRT -.8592 RRF -.8780 RTF .9960 CRT -.7748 CRS .8525 CST -.9909

SG6 8898.1 R23 .0338 RI3 -.9964 LSA 3625.8 HSA 550.2 SSA 17.•

SGt 8873.7 SG2 658.4 THA 172.74 ELI 2528.1 EL2 509.2 ALF 164.52

LAUNCH DATE OCT 18 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC OXSTANCE 805.255 EARTH TO MARS

RL 149.02 LAL .00 LOL 24.65 VL 32.660 GAL -6.16 AZL 88.61HCA 249.53 SMA 185.75 ECC .22395 INC 1.3936 vl 29.900

RP 216.22 LAP -1.31 LOP 274.17 VP 22.651 GAp -8.88 A ZP 90.49 TAL 525.21 TAp 214.74 RCA 144.15 Apo 227.34 V2 25.404

RC 285.910 GL 11.28 GP 5.54 ZAL 138.35 ZAF 62.93 ITS 182.27 ZAE 93.54 [TE 178.55 ZAC 88.48 ETC 258.89 CLP 62.79

PLANETOCEMTRIC CONIC

C3 16.311VHL 4.059 OLA 16.56 RAL 170.03 RAO 6567.7 VEL 11.734 PTH 2.07 VHP 3.332 OpA 15.70 RAp 161.57 ECC 1.2684

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.O0 18 39 9 2709.47 -27.71 75.25 33.64 96.07 19 24 18 2109.5 -26.58 66.76

90.00 11 8 25 4268.19 2.24 175.78 27.70 61.76 12 19 33 3668.2 -1.55 169.16

1OO.O0 20 9 51 2416.98 -28.99 53.56 33.46 97.61 20 50 8 1617.0 -27.64 45.02

100.00 12 20 24 4035.92 5.37 158.08 27.07 60,28 13 27 40 3435.9 -.61 151.56

110.00 21 38 47 2138.72 -32.33 31.76 32.80 101.75 22 14 26 1538.7 -30.38 23.09

110.00 13 • 58 3886.94 6.25 145.00 25.28 56.32 14 12 45 3286.9 1.78 138.76

OIFFERENTIAL CORRECTIONS MIO-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

T06-1.1334 TRA 4.4444 TC3-7.5226 8AU 1.6545 8GT 9096.2 SGR 1269.6 SG3 2590.8 ST 2552.1 SR 831.4 SS 2844.8

ROE .5738 RRA -.3772 RC3 .9886 FAU .42966 RRT -.8515 RRF -.8705 RTF .9962 CRT -.7747 CRS .8512 CST -.9912

F06-5.0641 FRA15.2320 FC-22.8049 8SP 30927 SGB 9186.4 R23 .0344 R13 -.9965 LSA 3874.7 MSA 532.5 SSA 17.4

BDE 1.2704 8RA 4.4603 BC3 7.5873 FSP 9032 SG1 9162.5 SG2 661.6 THA 173.19 EL1 2635.3 EL2 509.1ALF 165.27

LAL_ICH DATE OCT 18 1964 PLIGHT TIME 358.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 215.08 LAp -1.33

RC 287.127 GL 11.32

PLANETOCENTR|C CONIC

CS 16.390 VHL 4.073

LNCH AZMTH LNCH TIME

90.00 18 42 20

90.00 11 8 53

tO0.O0 20 12 58

100.00 12 20 39

110.00 21 41 36

110.00 13 8 47

DZSTANCE 809.355 EARTH TO MARS

LOL 24.65 VL 32.662 GAL -6.24 AZL 68.59 HCA 250.69 SMA 185.78 ECC .22472 INC 1.4113 Vl 29.900

LOP 275.33 VP 22.697 GAP -9.08 AZP 90.47 TAL 324.83 TAp 215.52 RCA 144.03 APO 227.52 V2 25.442

GP 5.42 ZAL 138.78 ZAP 61.42 ITS 102.41 ZAE 91.78 ETE 178.77 ZAC 68.30 ETC 258.94 CLp 61.28

D(A 16.42 RAL 170.49 RAD 6567.7 VEL 11.746 PTH Z.07 VHP 3.386 OPA ;5.72 RAP 161.19

L-I TZME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TZNE PO CST TIM INJ 2 LAT

2708.14 -27.70 75.15 $4.53 96.12 19 27 28 2108.1 -26.56

4277.28 2.53 176.29 28.$6 GI.T9 12 20 tO 3677.3 -1.26

2416.02 -28.99 53.49 34.15 97.65 20 53 11 1616.0 -27.62

4044.63 3.66 t38.36 27.73 60.31 13 28 24 3444.6 -.32

2138.31 -32.33 |1.75 33.49 101.76 22 17 25 1530.5 -30.37

3894.90 6.55 145.42 25.94 56.38 14 13 42 3294.9 2.09

OIFFERENT|AL COIIRECTIONs

TOE-1.2045 TRA 4.6491 T¢3-7.63§9 9AU 1.TO86

RDE .5778 _RA -.3633 RC3 .9308 FAU .41475

FOE-4.9970 FNAt4.@585 FC-21.6437 BSP 31927

BOE 1.3358 BRA 4.6632 BC3 7.6948 FSP 8723

ECC 1.2730

INJ 2 LONG

66.67

169.66

44.95

152.04

23.08

139.18

CN_B|T OETERNINATION ACCURACY

ST 2662.6 SR 828.3 58 2812.1

CRT -.7743 CR8 .6499 CST -.9915

LAA 3923.9 NSA 534.5 SSA 17.1

ELl 2741.6 EL2 509.0 ALF 165.96

MIO-COQRIII[ (IECUTICN ACCURACY

S4_T 9383.4 6GR 1282.4 QG3 2496.6

RRT -.84294_RF -.qH_7 RTIr .9963

$t;8 9465.3 Rt3 .0349 M13 -.9966

SGI 9441.9 862 664.4 THA 173.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
i

LAUNCH DATE OCT 18 1964 FLIGHT TIME 360.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC OISTANC[ 813.458 EARTH TO MARS

RL 149.02 LAL .OO LOt. 24.65 VL 32.884 GAL -6.33 AZL 88.57 HCA 251.85 SMA 185.81ECC .22553 IHC 1.4287 Vl 29.900

RP 215.54 LAP -1.36 LOP 276.50 VP 22.742 GAp -g,26 AZP 90°44 TAL 324.43 TAp 218.28 RCA 143.90 Apo 227.72 V2 25.480

RC 268.329 GL 11.36 GP $.30 ZAL 139.23 ZAP 59.96 ETS 162.53 ZAE 90.07 ETE 178.97 ZAC 88.12 ETC 258.99 CLP 59.82

PLANETOCENTRIC CONIC

C3 16.888 VHL 4.109 9LA 16.27 RAL 170.95 RAO 8587.7 VEL 11.759 PTH 2.08 VHF 3.442 OpA 15.73 RAp 160.85 ECC 1.2779

LNCH AZMTH LHCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 18 45 39 2706.55 -27.69 75.03 35.04 96.18 19 30 45 2106.6 -26.54 66.5_

90.00 11 9 17 4286.98 2.84 _26.83 29.04 61.81 12 20 44 3687.0 -.95 170.21

100.00 20 16 6 2414.64 -28.97 53.40 34.86 97.69 20 56 21 1814.8 -27.61 44.86

100.00 12 21 30 4053.93 3.98 159.07 28.41 60.35 13 29 4 3453.9 -.DO 152.55

110.00 21 44 32 2138.14 -32.32 31.72 34.20 101.78 22 20 11 1538.1 -30.38 23.05

110.00 13 9 34 3903.39 6.87 145.87 26.62 56.43 14 14 37 3303.4 2.41 139.62

DIFFERENTIAL C(_RRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70(-1.2760 TRA 4.6551 TC3-7.7344 BAU 1.7561 6GT 9659.8 SGR 1216.3 863 2402.9 ST 2772.8 SR 825.3 69 2779.3

RDE .5815 RRA -.3498 RC3 .9137 FAU .39992 RRT -.6342 RRF -.8547 RTF .9963 CRT -.7742 CRS .8489 CST -.9917

F06-4.9306 FRAt4.4796 FC-20.3040 BSP 32876 SGB 9736.1 R23 .0356 R13 -.9966 LSA 3975.5 MSA 536.2 SSA 16.8

BOE 1.4040 9RA 4.6677 9C3 7.7882 FSP 8407 SG1 9713.2 9G2 667.1 THA 173.96 EL1 2847.8 EL2 508.6 ALF 166.59

LAUNCH OAT( OCT 18 1964 FLIGHT TIME 362.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC OISTANCE 817.564 EARTH TO MARS

RL 149.02 LAL .00 L04, 24.65 VL 32.666 GAL -6.41 AZL 88.55 HCA .253.02 SMA 185.85 ECC .22639 INC 1.4461 vl 29.900

RP 215.21 LAp -|.38 LOP 277.67 VP 22.787 GAP -9.45 AZP 90.42 TAL 324.02 TAp 217.04 RCA 143.77 APO 227.92 V2 25.517

RC 289.516 GL 11.39 GP 5.18 ZAL 139.69 ZAP 58.54 ETS 182.64 ZAE 88.38 ETE 179.16 ZAC 87.96 ETC 259.03 CLP 58.39

PLANETOCENTRIC CONIC

C3 17.199 VHL 4.147 DLA 16.11 RAL 171.43 RAD 6567.7 VEL 11.772 PTH 2.08 _HP 3.501 OPA 15.72 RAP 160.56 (CC 1.2631

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 49 7 2704.73 -27.68 74.90 35.27 96.24 19 34 11 2104.7 -26.52 66.43

90.00 11 9 36 4297.28 3.17 177.41 29.74 61.85 12 21 13 3697.3 -.61 170.78

100.00 20 19 26 2413.45 -28.96 53.30 35.59 97.74 20 59 39 1813.5 -27.59 44.77

100.00 12 21 57 4063.80 4.31 159.62 29.11 60.39 13 29 41 3463.8 .33 153.09

110.00 21 47 36 2137.62 -32.32 31.68 34.92 101.80 22 23 13 1537.6 -30.35 23.01

110.00 13 10 17 3912.40 7.21 146.35 27.32 56.50 14 15 50 3312.4 2.75 140.09

DIFFERENTIAL CCRRECTIONS M|O-COUR9E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.3527 TRA 5.0635 TC3-7.8148 8AU 1.8082 SGT 9925.9 8GR 1191.0 SG3 230g. 8 ST 2881.3 9R 822.1 SS 2744.7

flOE .5855 RRA -.3367 RC3 .8776 FAU .38502 RRT -.8252 RRF -.8464 RTF .9964 CRT -.7739 CRS .8480 CST -.9919

FDE-4.8594 FRAi4.1018 FC-19.3801 BSP 33807 9¢,8 9997.1 R23 .0362 R13 -.9966 LSA 4027.6 MSA 537.5 SSA i6.5

60( 1.4740 9RA 5.0747 8C3 7.8639 FSP 8096 SGI 9974.7 362 669.5 THA 174.32 EL1 2952.9 EL2 506.0 ALF 167.16

4AUHCH DATE OCT 16 1964
FLIGHT TIME 364.00 ARR|VAL DATE OCT 17 1965

DISTANCE 821.675 EARTH TO MARS

LOL 24.65 VL 32.888 GAL -6.51 AZL 88.54 HCA 254.19 SMA 165.68 ECC .22730 INC 1.4632 Vl 29.900

LOP 278.84 VP 22.831 GAP -9.63 AZP 90.40 TAL 323.59 TAp 217.78 RCA 143.63 APO 228.I4 V2 25.554

GP 5.07 ZAL 140.17 ZAP 57.15 (TS 182.75 ZAE 86.74 [TE 179.34 ZAC 87.82 ETC 259.06 CLP 57.01

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 214.88 LAP -1.41

RC 290.891 6L 11.42

PLAH[TOCEMTRIC CONIC

C3 17.531 VHL 4.187 DLA 15.93 RAL 171.91 RAD 6567.7 VEL 11.786 PTH 2.08 VHP 3.563 DPA 15.69 RAP 160.32 ECC 1.2885

LHCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC IMJ AZMTH IHJ TIME PO CST TIM lHJ 2 LAT INJ 2 LONG

90.90 16 52 42 2702.70 -27.66 74.76 36.52 96.32 19"37 45 2102.7 -28.50 66.28

90.00 11 9 51 4308.17 3.52 178.02 30.46 61.89 12 21 39 3708.2 -.26 171.39

100.00 20 22 33 2411.87 -28.95 53.18 36.33 97.80 21 3 5 1811.9 -27.57 44.65

100.00 12 22 21 4074.23 4.66 160.20 29.83 60.44 13 30 15 3474.2 .69 153.66

110.00 21 50 45 2136.95 -32.31 31.63 33.66 101.83 22 26 22 1537.0 -30.34 22.97

110.00 13 10 58 3921.92 7.57 146.85 28.04 56.57 14 t6 20 3321.9 3.12 140.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

70(-1.4293 TRA 5_2743 TC3-7.9804 BAU 1.8575 96710183.7 SGR 1166.9 863 2217.8 37 2989.1 SR 819.0 SS 2709.5

ROE .5697 RflA -.3241 RC3 .8426 FAU .37025 RRT -.8159 RRF -.8379 RTF .9964 CRT -.7737 CRS .8472 CST -.9920

F0(-4.7870 FRA13.7266 FC-18.2838 BSP 34720 86810250.3 R23 .0369 R13 o.g966 LSA 408"1.2 MSA 538.6 SSA 16.3

BOE 1.5462 BRA 5.2842 8C3 7.9253 FSP 7792 S6110228.3 $62 671.7 THA 174.64 EL1 3057.4 EL2 507.3 ALF 167.69

LAUNCH DATE OCT 18 1964 FLIGHT TIME 366.00
ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CCNIC DISTANCE 623.784

RL 149.02 LAL .00 LOt. 24.65 VL 32.671 GAL -6.80 AZL 88.52 HCA

RP 214.36 LAP -1.43 LOP 280.02 VP 22.875 GAP -9.82 AZP 90.57 TAL

RC 291.651 GL 11.43 GP 4.96 ZAL 140.65 ZAP 55.81 ET8 182.65 ZAE

PLANETOCENTRIC CONIC

C3 17.883 VHL 4.229 DLA 15.74 RAL 172.40 RAO 8567.7 VEL 11.801 PTH

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

90.00 18 56 25 2700.47 -27.64 74.60 37.28 96.39 19 41 26

90.00 11 10 2 4319.63 3.89 178.66 31.19 61.95 12 22 2

100.00 20 26 27 2410.12 -28.93 53.06 37.10 97.87 21 6 38

100.00 12 22 41 4085.22 5.03 160.80 30.37 60.49 13 30 46

110.00 21 54 1 2138.16 -32.30 31.57 36.42 101.86 22 29 37

110.00 13 11 37 3931.94 7.94 147.38 28,77 36.64 14 17 9

DIFFERENTIAL CCRRECTION8 MID-COURSE EX[CUT|ON ACCURACY

T06-1.5082 TRA 5.4872 TC3-7.9290 BAU 1.9055 SG710431.Z SGR 1143.9 $G3 2127.1

flOE .5941 RRA -.3120 tiC3 .8085 FAU .35557 RRT -.8063 RRF -.8292 RTF .9964

FOE-4.7139 FRA13.3540 FC-17.2130 BSP 35606 9¢,810493.7 R23 .0377 R13 -.9966

BDE 1.6210 BRA 5.4960 BC3 7.9701 FSP 7493 9Gt10472.1 SG2 673.7 THA 174.92

EARTH TO MARS

255.37 SMA 185.93 ECC .22827 INC 1.4602 vl 29.900

323.15 TAP 218.52 RCA 143.49 APO 226.37 V2 25.590

85.14 ETE 179.31 ZAC 87.68 ETC 259.08 CLP 55.67

2.09 VHP 3.627 OpA 15.66 RAP 160.11 ECC 1.2943

1=0 CST TIM INJ Z LAT INJ 2 LONG

2100.5 -26.47 66.13

3719.6 .11 172.03

1810.1 -27.54 44°53

3485.2 1.06 154.26

1336.2 -30.33 22.91

3331.9 3.30 141.11

ORBIT DETERMINATION ACCURACY

ST 3096.0 SR 815.9 SS 2673.6

CRT -.7736 CRS .8466 C$T -.9922

LSA 4136.2 MSA 339.3 SSA 16.0

EL1 3161.4 ELI 506.3 ALF 168.17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 16 1964 FLIGHT TIM( 388.00 ARRIVAL 9ATE OCT 21 1965

HELIOCENTRIC C(_AIC

RL 149.02 LAL .00

RP 214.24 LAP -1.46

RC 292.998 GL 11,44

PLANETOCENTRIC CoNIC

C3 18.256 VHL 4.273

LNCfl AZMTH LNCH TIME

90.00 19 O 18

90.00 I1 10 9

100.00 20 30 9

100.00 12 22 58

110.00 21 57 23

110.00 13 12 13

DIFFERENTIAL CCRRECT|oNS

70E-1.5891 TRA 5.7030 TC3-7.9832 BAU 1.9527

ROE .5987 RRA -.3004 RC3 .7756 FAU .34108

FOE-4.6396 FRA12.S836 FC-16.1749 BSP 36462

BDE 1.6981 BRA 5.7109 9C3 8.0009 FSP 7196

01STANCE 829.898 EARTH TO MARS

LOt. 24.65 VL 32.873 GAL -6.70 AZL 88.50 HCA 256.55 SMA 185.97 ECC .22928 |NC 1.4970 vl 29.900

LOP 281.20 VP 22.919 GAP -10.00 AZP 90.35 TAL 322.69 TAp 219.24 RCA 143.33 APO 228.81 V2 25.626

GP 4.85 ZAL 141.15 ZAP 54.51 ETS 182.95 ZAE 83.57 (TE 179.67 ZAC 87.55 ETC 259.10 CLP 54.37

DLA 15.54 RAL--172.90 RAO 6567.7 VEL 11.817 PTH 2.09 VHP 3.694 DpA 15.60 RAP 159.95 ECC 1.3004

L-| TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZNTH ZNJ T|ME PO CST T|M |NJ 2 LAT |NJ 2 LONG

2698.07 -27.63 74.42 38.06 96.48 19 45 14 2098.1 -26.44 65.96

4331.66 4.28 179.34 31.95 61.98 12 22 21 3731.7 .50 172.70

2408.21 -28.91 52.92 37.87 97.94 21 10 17 1808.2 -27.51 44.39

4096.75 5,41 161.44 31.32 60.56 13 31 14 3496.7 1.45 154.89

2135.28 -32.28 31.50 37.19 101.9_ 22 32 58 1535.3 -30.31 22.65

3942.47 8.34 147.95 29.55 56.73 14 17 55 334_.5 3.90 141.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTIOG70.3 SGR 1121.9 SG3 2037.9 ST 3202.1 SR 812.9 SS 2636.9

RRT -.7969 RRF -.8205 RTF .9964 CRT -.7736 CRS .8462 CST -.9922

8G010729.2 R28 .0385 R13 -.9966 LSA 4192.4 MSA 539.8 SSk 15.8

36110707,9 SG2 67S.4 THA 175.19 EL1 3264.8 ELI 505.2 ALF 168.61

LAUNCH DATE OCT 18 1964 FLIGHT TIM( 370.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CON XC

RL 149.02 LAL .00

RP 213.93 LAP -1.4B

RC 294.131 6L 11.45

PLANETOCENTRIC CONIC

C3 18.650 VHL 4.319

LNCH AZMTM LNCH T|ME

90.00 19 4 1_

90.00 11 10 13

100.00 20 33 57

100.00 12 23 11

110.00 22 0 51

110.00 13 12 46

DIFFERENTIAL CORRECTIoNS

TOE-1.6725 TRA 5.9217 TC3-7.9830 BAU 1.9990

ROE .6036 RRA -.2893 RC3 .7439 FAU .32682

F0(-4.5649 FRA12.6181 FC-15.1716 BSP 37309

BDE 1.7780 BRA 5.9288 BC3 8.0178 FSP 8910

DISTANCE 834.013 EARTH TO MARS

LOL 24.85 VL 32.676 GAL -6.81AZL 88.49 HCA 257.73 SMA 186.02 ECC .23034 INC 1.5138 vl 29.900

LOP 282.38 VP 22.983 GAP -10.18 AZP 90.32 TAL 322.21 TAP 219.94 RCA 143.17 APO 228.87 V2 25.662

GP 4.75 ZAL 141.67 ZAP 53.25 ETS 183.04 ZAE 82.04 ETE 179.82 ZAC 87.45 ETC 259.11 CLP 53.10

DLA 15.33 RAL 173.40 mAD 6567.8 VEL 11.833 PTH 2.10 VHP 3.763 DpA 15.54 RAP 159.84 ECC 1.3069

L-| TIME |NJ LAT ;N_ LONG |HJ _T A$C !NJ AZM.TH !H_ T|_- _ C_T TIM ;_J Z LAT I_J 2 LONG

2695.50 -27.61 74.24 38.85 98.57 19 49 9 2095.5 -28.41 65.77

4344.24 4.68 180.04 32.72 82.04 12 22 37 3744.2 .90 173.40

2406.16 -28.89 52.77 38.87 98.01 21 14 3 1806.2 -27.48 44.25

4108.81 5.82 162.11 32.10 60.63 13 31 40 3508.8 1.86 155.56

2134.25 -32.27 31.43 37.98 101.94 22 36 25 1534.3 -30.29 22.77

3953.48 8.75 148.53 30.30 56.82 14 18 40 3353.5 4.32 142.24

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710900.9 SGR 1101.2 963 1950.6 8T 3307.5 SR 809.9 SS 2599.8

RRT -.7872 RRF -.8118 RTF .9963 CRT -.7738 CRS .8460 CST -.9923

SGe10958.4 RZ$ .0394 R13 -.9965 LSA 4250.0 MSA 559.9 SSA 15.6

$61t0935.5 8G2 676.9 THA 175.44 EL1 3567.7 EL2 503.9 ALF 189.02

LAUNCH DATE OCT 18 1964 FLIGHT TIME 572.00 ARR|VAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 149.02 LAL .DO LOL

RP 213.62 LAP -1.50 LOP 283.57 vp 25.008 GAP -10.56 AZP 90.29 TAL

RC 295.251GL 11.45 GP 4.64 ZAL 142.19 ZAP 52.02 ETS 193.12 ZAE

PLANETOCENTR|C CoN|C

C3 19.066 YHL 4.367 OLA 15.11RAL 175.91RAD 6567.8 YEL 11.851PTH 2.10 VHp 5.834 OPA 15.46

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LoNG |NJ RT ASC INJ AZMTH |NJ T|ME PO CST TIM

90.00 19 8 18 2692.79 -27.58 74.04 59.67 96.67 19 55 11 2092.8

gO.DO 11 10 13 4357.35 5.10 180.78 55.51 62.11 12 22 51 5757.4

100.00 20 37 51 2403.99 -28.87 52.61 39.48 98.10 21 17 55 1804.0

100.00 12 23 21 4121.39 6.24 162.81 52.89 60.71 15 32 3 3521.4

110.00 22 4 24 2133.16 -32.25 31.35 58.78 101.99 22 39 57 1553.2

110.00 13 13 17 3964.98 9.17 149.15 51.10 56.93 14 19 22 5365.0

DIFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.7589 TRA 6.1443 TC3-7.9875 BAU 2.0441 SG711122.6 SIR 1081.3 SG3 1865.2

ROE .6086 RRA -.2788 RC3 .7152 FAU .31276 RRT -.7774 RRF -.8027 RTF .9963

FDE-4.46G3 FRA12.2577 FC-14.2014 8SP 38129 86811175.1RZ3 .0403 R13 -.9965

BDE 1.8593 BRA 6.1506 8C3 8.0192 FSP 6629 S6111154.5 SG2 678.2 THA 175.66

DISTANCE 838.150 EARTH TO MARS

24.65 VL 32.679 GAL -6.92 AZL 88.47 HCA 258.92 3HA 186.07 ECC .23147 |NC 1.5305 Vl 29.900

APO 229.14 V2 25.697

ETC 259.12 CLP 51.88

RAp 159.76 ECC 1.3136

|NJ 2 LAT ZNJ 2 LONG

-26.37 65.58

1.32 174.13

-27.45 44.09

2.29 156.25

-30.27 22.70

4.76 142.85

ORBIT DETERMINATION ACCURACY

ST 3411.0 SR 806.8 SS 2561.0

CRT -.7738 CRS .8458 CST -.9924

LSA 4307.3 MSA 539.9 SSA 15.5

EL1 3468.9 EL2 502.5 ALF 169.40

321.72 TAp 220.64 RCA 143.00

80.55 ETE 179.96 ZAC 87.32

LAUNCM DATE OCT 18 1964 FLIGHT T|M( 374.00 ARR|VAL DATE OCT 27 1965

NELIOCENTRIC C.CNIC DISTANCE 842.247 EARTH TO MARS

RL 149.02 LAL .00 LOL 24.65 YL 32.682 GAL -7.03 AZL 88.45 HCA 260.11 SMA 186.12 ECC .23264 |NC 1.5470 vl 29.900

RP 213.31 LAp -1.32 LOP 284.76 VP 23.049 GAP -10.54 AZP 90.27 TAL 321.22 TAp 221.32 RCA 142.82 APO 229.42 V2 25.731

RC 296.336 GL 11.44 GP 4.55 ZAL 142.72 ZAP 50.84 ET8 183.19 zAE 79.09 ETE 180.10 ZAC 87.23 ETC 259.12 CLp 50.69

PLANETOCENTRIC CoNIC

C3 19.507 VHL 4.417 OLA 14.88 RAL 174.43 RAO 6587.8 V(L 11.870 PTH 2.1_ VHP 3.908 DPA 15.36 RAP 159.72 ECC 1.3210

LNCH AZMTH LNCH TIME L-| T|ME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ T|M( PO CST TIM INJ 2 LAT |NJ 2 LoNG

90.00 19 12 28 2689.96 -27.56 75.84 40,50 96.77 19 57 18 2090.0 -26.34 65.38

90.00 11 10 10 4370.99 5.53 181.55 34.53 62.18 12 23 1 3771.0 1.76 174.89

100.00 20 41 51 2401.70 -28.85 52.44 40.51 98.t8 21 21 53 1801.7 -27.42 43.93

100.00 12 23 29 4134.48 6.67 163.53 35.70 60.79 13 32 23 5554.5 2.73 156.97

110.00 22 8 3 2132.00 -32.24 31.26 69.61 102.04 22 43 35 1532.0 -30.24 22.41

110.00 13 13 46 3976.95 9.62 149.79 51.91 57.04 14 20 3 3376.9 5.21 143.48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.8441TRA 6.3704 TC3-7.9794 BAU 2.0888 _T11336.7 8GR 1062.8 SG3 1781.8 ST 3514.0 SR 803.8 SS 2521.7

ROE .6138 RRA -.2688 RC3 .6838 FAU .29898 RRT -.7677 RRF -.7939 RTF .9962 CRT -.7741CRS .8458 CST -.9924

F06-4.4078 FRAll.SO19 FC-13.2890 8SP 38952 S6811386.4 R23 .0412 R13 -.9964 LSA 4366.0 MSA 539.5 SSA 15.3

BDE 1.9436 8RA 6.3760 BC3 8.0086 FSP 6355 86111366.1SG2 679.2 THA 175.87 EL1 3569.8 ELI 500.9 ALF 169.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 18 1964

HELIOCENT RID CONIC

RL 149.02 LAL .00

RF 215.01 LAP -1.55

RC 297.448 GL 11.42

PLANETOCENTRIC CONIC

C5 19.975 VHL 4.469

LNCH AZMTH LNCH TIME

90.00 19 16 45

90,00 11 10 5

100.00 20 45 57

100.00 12 23 33

110.0_ 22 11 47

110.00 t3 14 13

FLIGHT TIME 376.00 ARRIVAL DATE OCT 29 1965

DISTANCE 846.365 EARTH TO MARS

LOL 24.65 VL 52.685 GAL -7.15 AZL 88.44 HCA 261.30 SMA 186.17 ECC .23388 INC 1.§655 vl 29.900

LOP 285.95 VP 23.091 GAP -10.75 AZp 90,24 TAL _2n.70 TAp 222.00 RCA 142.65 Apo 229.71 V2 25.765

GP 4.45 ZAL 143.26 ZAP 49.68 ETS 183.27 ZAE 77.67 ETE 180.23 ZAC 87.14 ETC 259.11CLP 49.54

OLA 14.64 RAL 174.95 RAD 6567.8 VEL 11.889 PTH 2.11VHp 3.984 OpA 15.26 RAp 159.72 ECC 1.5287

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2687.01 -27.54 73.63 41.34 96.8_ 20 1 32 2087.0 -26.30 65,18

4385.15 5.98 182.34 35.16 62.27 12 23 10 3785.1 2.22 175.68

2399.32 -28.83 52.27 41.15 98.27 21 25 56 1799.3 -27.38 43.76

4148.07 7.12 164.29 38.54 60.89 13 32 41 3548.1 3.19 157.71

2130.77 -32.22 31.17 40.44 102.09 22 47 17 1530.8 -30.22 22.53

3989.38 10.08 150.46 32.74 57.16 14 20 42 3389.4 5.68 144.15

DIFFERENTIAL CCRRECTIONS

TDE-1.9547 TRA 6.5997 TC5-7.9596 8AU 2.1326

ROE .6194 RRA -.2594 RC3 .6557 FAU .28563

FOE-4.5310 FRAIl.5509 FC-12.3807 85P 39703

BOE 2.0314 8RA 6.6048 BC3 7.9865 FSP 6087

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 212.72 LAp -1.57

RC 298.526 GL 11.40

PLANETOCENTRIC CONIC

C3 Z0,466 VHL 4.524

LNCH AZMTH LNCH TIME

90.00 19 21 6

90.00 11 9 56

100.00 20 50 8

100.00 12 23 35

110.00 22 15 35

110.00 13 14 38

DIFFERENTIAL CCRRECTION8

TDE-Z.0263 TRA 6,8346 TC3-7.9251 8AU 2.1752

ROE .6251 RRA -.2506 RC3 .6283 FAU .27245

FOE-4.2506 FRAIl.2069 FC-11.5249 BSP 40474

8OE 2.1206 6RA 6.8392 BC3 7.9500 FSP 5828

MIO-COURSE EXECUTION ACCURACY

96711543.0 SGR 1045.1 SG3 1700.9

RRT -.7381 RRF -.7652 RTF .9961

S6811590.3 R23 .0422 R13 -.9963

S6111570.3 SG2 680.0 THA 176.06

ORBIT DETERMINATION ACCURACY

ST 3616.7 SR 801.0 88 2482.5

CRT -.7746 CR$ .8462 CST -.9924

LSA 4426.5 MSA 538.8 SSA 15.2

EL1 3670.5 EL2 499.1 ALF 170.08

FLIGHT T1ME 378.00 ARRIVAL DATE OCT 31 1985

DISTANCE 850.483 EARTH TO MAR8

LOt. 24.65 VL 32.688 GAL -7.27 AZL 88.42 HCA 262.50 SMA 186.23 ECC .23517 INC 1.5800 vl 29.900

LOP 287.13 VP 23.133 GAP -10.91 AZP 90.21 TAL 320.16 TAp 222.66 RCA 142.43 APO 230.02 V2 25.798

GP 4.36 ZAL 143.82 ZAp 48.57 ETS 183.33 ZA( 76.28 ETE 180.35 ZAC 87.06 ETC 259.10 CLP 48.42

OLA 14.39 RAL 175.48 RAD 6567.8 VEL 11.910 PTH 2.12 VHP 4.062 OPA 15.14 RAP 159.76 ECC 1.3566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

2683.98 -27.51 73.41 42.21 96.98 20 5 50 2084.0 -26.26 64.96

4399.81 6.44 183.17 36.01 62.37 12 23 16 3799.8 2.69 176.50

2396.86 -28.80 52.09 42.01 98.36 21 30 5 1796.9 -27.35 43.59

4162.16 7.59 165.08 35.39 61.00 13 32 57 3562.2 3.66 158.49

2129.50 -32.20 31.07 41.30 102.14 22 51 5 1529.5 -30.20 22.44

4002.28 10.55 151.16 33.60 57.30 14 21 20 3402.5 6.17 144.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T11741.5 9GR 1028.4 SG3 1622.0 ST 3717.5 SR 798.0 SS 2441.7

RRT -.7485 RRF -.7766 RTF .9960 CRT -.7750 CRS .8465 CST -.9924

S6811786.5 R23 .0432 R13 -.9961 LSA 4486.5 MSA 538.0 8SA 15.1

86111768.8 $62 680.5 THA 176.24 ELI 3769.5 EL2 497.3 ALF 170.59

LAUNCH DATE OCT 18 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 2 t965

HELIOCENTRIC CONIC OISTANCE 854.600 EARTH TO MARS

RL 149.02 LAL .00 LOt- 24.65 VL 32.692 GAL -7.40 AZL 88.40 HCA 263.70 SMA 186.29 ECC .23653 INC 1.5965 Vl 29.900

RP 212.45 LAP -1.59 LOP 288.35 VP 23.175 GAP -11.09 AZP 90.18 TAL 319.61 TAp 223.30 RCA 142.22 APO 230.35 V2 25.831

RC 299.592 GL 11.37 GP 4.26 ZAL 144.38 ZAP 47.49 ETS 183.39 ZAE 74.92 ETE 180.45 ZAC 86.99 ETC 259.08 CLP 47.34

PLANETOCENTRIC CONIC

C3 20.987 VHL 4.5810LA 14.13 RAL 176.01RAD 6567.9 VEL 11.932 PTH 2.12 VHp 4.145 DpA 15.01 RAp 159.84 ECC 1.3454

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 25 34 2680.87 -27.49 73.18 43.09 97.09 20 10 15 2080.9 -26.22 64.74

90.00 11 9 44 4414.95 6.92 184.03 36.88 62.47 12 23 19 3815.0 5.18 177.35

100.00 20 54 25 2394.34 -28.78 51.91 42.89 98.45 21 34 19 1794.5 -27.51 45.41

100.00 12 23 35 4176.72 8.07 165.89 36.26 61.12 13 53 11 3576.7 4.15 159.29

110.00 22 19 28 2128.20 -32.18 30.98 42.17 102.20 22 54 56 1528.2 -50.17 22.34

110.00 13 15 O 4015.63 11.04 151.88 34.47 57.44 14 21 56 3415.6 6.67 145,52

DIFFERENT I AL CORRECTIONS

TDE-2.1216 TRA 7.0728 TC3-7.8816 8AU 2.2178

ROE .6312 RRA -.2424 RC3 .6027 FAU .25969

F06-4.1719 FRAlO.8669 FC-10.7127 8SP 41215

BOE 2.2135 BRA 7.0770 BC3 7.9046 FSP 5575

LAUNCH DATE OCT 16 1964

MID-COURSE EXECUTION ACCURACY

96711933.0 SGR 1012.8 SG3 1545.5

RRT -.7392 RRF -.7883 RTF .9958

86811975.9 R23 .0443 R13 -.9960

$6111956.6 862 680.8 THA 176.40

ORBIT DETERMINATION ACCURACY

ST 5817.9 SR 795.1 SS 2400.8

CRT -.7757 CRS .8471 CST -.9924

LSA 4548.0 MSA 556.8 SSA 14.9

EL1 3868.5 EL2 495.5 ALF 170.67

FLIGHT TIME 382.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 858.716 EARTH TO MARS

RL 149.02 LAL .00 LOt. 24.63 VL 32.695 GAL -7.33 AZL 88.39 HCA 264.90 SHA 186.35 (CC .23795 INC 1.6127 vl 29.900

RP 212.15 LAP -1.61 LOP 289.53 VP 23.216 GAP -11.27 AZP 90.14 TAL 319.04 TAp 223.94 RCA 142.01 APO 230.69 V2 25.865

RC 300.645 GL 11.34 GP 4.18 ZAL 144.96 ZAP 46.44 ETS 183.45 ZAE 73.59 ETE 180.57 ZAC 86.93 ETC 259.05 CLP 46.29

PLANETOCENTR IC CONIC

C3 21.537 VHL 4.641 DLA 13.86 RAL 178.35 RAO 6367.9 VEL 11.955 pTH 2.13 VHP 4.226 DPA 14.87 RAP 159.95 ECC 1.5545

LNCH AZMTH LMCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZ_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 30 G 2677.71 -27.46 72.96 43.98 97.20 20 14 44 2077.7 -26.18 64.52

90.00 11 9 SO 4430.38 7.41 184.91 37.78 62.59 12 23 21 3830.6 3.68 178.22

100.00 20 58 46 2391.78 -28.75 51.72 43.78 98.55 21 38 37 1791.8 -27.27 43.23

100.00 12 23 32 4191.74 8.56 166.74 37.16 61.23 13 33 23 3591.7 4.66 160.12

110.00 22 23 25 2126.87 -32.16 30.88 43.06 102.25 22 58 52 1526.9 -30.14 22.25

110.00 13 15 21 4029.42 11.55 152.63 35.36 57.60 14 22 31 3429.4 7.19 146.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T06-2.2190 TRA 7.3162 TC3-7.8257 8AU 2.2594 96712116.9 $GR 998.t SG3 1471.4 8T 3917.0 SR 792.2 SS 2358.8

ROE .6375 flRA -.2347 RC3 .5779 FAU..24725 RRT -.7301 RRF -.7602 RTF .9957 CRT -.7765 CRS .8479 CST -.9924

F0(-4.0916 FRAlO.5332 FC3-9.9366 8SP 41946 86812157.9 R23 .0434 fl13 -.9958 LSA 4609._ MSA 535.4 SSA 14.8

BOE 2.5088 BRA 7.5199 8C3 7.8470 FSP 5331 SG112138,8 SG2 680.8 THA 176.55 ELI 3965.8 EL2 493.1 ALF 170.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 18 1964

HELIOCENTRIC COqIC

RL 149.02 LAL .OD

RP 211.87 LAP -1.63

RC 301.687 GL 11.30

PLANETC)CENTR|C CONIC

C3 22.120 VHL 4.703

LNCH AZMTH LNCH TIME

90.00 19 34 43

90.00 11 9 14

tO0.OO 21 3 41

tOO.DO 12 23 27

110.00 22 27 27

110.00 13 15 40

FLIGHT TIME 384,00 ARRIVAL DATE NOV 6 1965

DISTANCE 862.831 EARTH TO MARS

LOL 24.65 VL 32.899 GAL -7.87 AZL 88.37 HCA 266.11 SMA 188.41 ECC .23944 INC 1.6Z90 vl 29.900

LOP 290.76 Vp 23.256 GAP -11.45 AZP 90.11 TAL 318.45 TAp 224.56 RCA 141.78 APO 231.04 V2 25.895

GP 4.09 ZAL 145.54 ZAF 43.42 ETS 183.51 ZAE T2.30 ETE 180.67 ZAC 86.86 ETC 259.02 CLP 45.27

OLA 13,58 RAL 177.10 RAD 6567.9 VEL 11.979 PTH 2.13 VHp 4.311 DpA 14.72 RAP 160.10 ECC ].3640

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.51 -27.43 72.73 44.90 97.31 20 19 17 2074.5 -26.14 64.30

4446.67 7.91 185.83 38.69 62.72 12 23 20 3846.7 4.20 179.12

2389.18 -28.73 51.53 44.69 98.64 21 43 0 1769.2 -27.23 43.05

4207.23 9.07 167.61 38.07 61.39 13 33 34 3607.2 5.18 160.98

2125.53 -32.14 30.78 43.96 102.31 23 2 52 1525.5 -30.12 22.15

4043.64 12.07 153.41 36.28 57.77 14 23 4 3443.6 7,73 147.00

DIFFERENTIAL CORRECTIONS

7DE-2.3205 TRA 7.5636 TC3-7.7622 BAU 2.3013

ROE .6441 RRA -.2276 RC3 .5544 FAU .23528

F0(-4.0142 FR410.2031 FC3-9.2086 BSP 42634

BDE 2.4083 BRA 7.5670 BC3 7.7820 FSP 5090

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT12294.7 S(d_ 984.4 SG3 1399,7 ST 4015.9 SR 789.5 SS 2317.2

RRT -.7213 RRF -.7526 RTF .9955 CRT -.7775 CRS .8490 CST -.9924

86812334.t R23 .0467 RI3 -.9956 LSA 4672.7 MSA 533.9 SSA 14.7

S6112313.3 SG2 680.7 THA 176.68 EL1 4063.2 EL2 490.7 ALF 171.18

FLIGHT TIME 386.00 ARRIVAL DATE NOV 8 1965

DISTANCE 866.943 EARTH TO MARS

RL 149.02 LAL .DO

RP 211.60 LAp -1.64

RC 302.717 GL 11.25

PLANETOCENTR ;C CONIC

C3 22.735 VHL 4.788

LNCM AZMTM LHCM TIME

90.00 19 39 24

90.00 11 8 55

100.00 21 7 41

100.00 12 23 19

110.00 22 31 32

110.00 13 15 58

DIFFERENTIAL C(_RRECTI_44S

TOE-2.4237 TRA 7.8184 TC3-7.8888 8AU Z.3419

ROE .6510 RRA -.2212 RC3 .5317 FAU .22353

F06-3.9324 FRA 9.8819 FC3-8.5116 BSP 43332

BDE 2.5096 BRA 7.8216 BC3 7.7049 FSP 4860

LOL 24.65 VL 32.703 GAL -7.81 AZL 88.35 HCA 267.32 SNA 186.48 ECC .24099 INC 1.6454 vl 29.900

LOP 291.97 VP 23.296 GAP -11.83 AZP 90.08 TAL 317.85 TAp 225.16 RCA 141.54 APO 231.41 V2 25.926

GP 4.01 ZAL 146.13 ZAP 44.43 ETS 183.56 zAE 71.03 ETE 180.77 ZAC 86.84 ETC 258.99 CLP 44.29

DLA 13.30 RAL 177.65 RAD 6587.9 VEL 12.005 PTH 2.14 VHp 4.399 OpA 14.56 RAP 160.28 ECC 1.3742

L-I TIME LNJ LAX INJ LOtAG IN3 RT 45_ [NJ AZ14(H iNJ TIME f_ C_T TIN IN_ 2 LAT INJ 2 LONG

2671.28 -27.40 72.49 45.83 97.42 20 23 55 2071.3 -26.09 64.07

4463.22 8.43 186.77 39.62 62.87 12 23 18 3863.2 4.73 180.05

2386.57 -28.70 51.34 45.62 98.74 21 47 28 1786.6 -27.19 42.86

4223.16 9.59 168.51 39.01 61.55 13 33 42 3623°2 5.71 161.86

2124.20 -32.13 30.68 44.88 102.36 23 6 56 1524.2 -30.09 22.08

4038.30 12.60 154.2t 37.22 57.96 14 23 36 3458.3 6.27 147.78

M|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12466.2 SIR 971.4 SG3 1330.4 ST 4113.1 9R 786.7 SS 2273.7

RRT -.7128 RRF -.7451RTF .9953 CRT -.7785 CRS .8500 CST -.9923

8_12504.0 RE3 .0478 R13 -.9955 LSA 4735.3 MSA 532.0 SSA 14.8

S6112485.5 $62 680.2 THA 176.81 EL1 4159.1 EL2 488.3 ALF 171.41

_kQNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .DO 24.65 VL

RP 211.33 LAP -1.66

RC 903.736 GL 11.20

PLANETOCENTRIC CONIC

C3 23.386 VHL 4.836

LNCH AZMTH LNCH TIME

80.00 19 44 9

80.00 11 8 34

100.00 21 12 15

100.00 12 23 10

110.00 22 35 41

110.00 13 16 14

DIFFERENTIAL CORRECTIONS

706-2.5307 TRA 8.0769 TC3-7.6040 SAU 2.3828

ROE .6562 RRA -.2153 RC3 .St02 FAU .21223

FOE-3.8530 FRA 9.5629 FC3-7.8567 SSP 43987

BOE 2.6149 8RA 8.0796 BC3 7.6211 FSP 4634

LOL

LOP 293.18 VP 23.335 GAP -11.82 AZP 90.04 TAL 317.23 TAp 225.76 RCA 141.28 APO 231.80 V2 25.956

GP 3.93 ZAL 146.73 ZAP 43.48 ETS 183.60 ZAE 69.80 ETE 180.87 ZAC 86.81ETC 258.95 CLP 43.33

DLA 13.00 RAL 178.20 RAD _567.9 VEL 12.032 PTH 2.15 VHP 4.489 DpA 14.39 RAP 160.49 ECC 1.3649

L-; TIME INJ LAT INJ LONG INJ RT ASC !HJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2668.05 -27.38 72.26 46.77 97.54 20 28 37 2068.0 -26.05 63.84

4480.21 8.96 187.74 40.58 63.02 12 25 15 3880.2 5.27 181.01

2383.95 -28.67 51.15 46.56 98.84 21 51 59 1784.0 -27.15 42.68

4239.53 10.12 169.43 39.96 61.72 13 33 50 3639.5 6.26 162.77

2122.88 -32.11 30.58 45.81 102.42 23 11 4 1522.9 -30.06 21.96

4073.37 13.14 135.04 38.18 58.16 14 24 T 3473.4 8.64 146.59

HID-COURSE ExECuTIOI ACCURACy " ORBIT DETERMINATION ACCURACY

SOT12630.8 8GR 959.3 SG3 1263.3

RRT -.7048 RRF -.7382 RTF .9951

56812667.2 R23 .0492 R13 -.9952

S6112648.9 8G2 679.6 THA 176.93

FLIGHT TIHE 366.00 ARRIVAL DATE NOV 10 1965

DISTANCE 871.052 EARTH TO MARS

32.707 GAL -7.96 AZL 88.34 HCA 268.55 SMA 186.54 ECC .24262 INC 1.6617 vl 29.900

ST 4209.5 SR 783.9 SS 2230.2

CRT -.7797 CRS .8513 CST -.9922

LSA 4798.7 N$A 530.0 SSA 14.5

ELI 4254.3 EL2 485.7 ALF 171.63

LAUNCH DATE OCT 18 1964 FLIGHT TIM( 390.00 ARRIVAL DATE NOV 12 1965

MELIOCENTRIC C(_NIC DISTANCE 875.158 EARTH TO MARS

RL 149.02 LAb .00 LOt. 24.65 _L 32.711 GAL -8.11 AZL 88.32 HCA 269.74 _14A 166.81 ECC .24432 XNC 1.6781 vl 29.900

TAL 318.59 TAP 226.34 RCA 141.02 APO 232.20 V2 25.986

ZAE 68.59 ETE 160.93 ZAC 86.79 ETC 258.90 CLP 42.41

RP 211.08 LAP -1.68 LOP 294.39 VP 23.374 GAP -12.00 AZP 90.0t

RC 304.746 GL 11.14 GP 3.85 ZAL 147.33 ZAP 42.55 ETS 163.65

PLANETOCENTRIC CONIC

C3 24.074 VHL 4.907 OLA 12.70 RAL 178.75 RAO 6566.0 VEL 12.060 PTH 2.16 VHP 4.382 DpA 14.20 RAp 160.73 ECC 1.3962

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 48 38 2664.82 -27.35 72.03 47.74 97.65 20 33 23 2064.8 -26.01 63.62

90.00 11 8 12 4497.63 9.49 168.T4 41.56 63.20 12 23 9 3897.6 5.82 181.99

100,00 21 16 52 2381.35 -28.65 50.96 47.52 98.93 21 56 33 1781.3 -27.11 42.50

100.00 12 22 39 4236.34 10.66 170.39 40.94 61.91 13 33 56 3656,3 6.82 163.70

110.00 22 39 53 2121.59 -32.09 30.49 46.77 102.47 23 13 14 1521.6 -30.04 21.87

110.00 13 16 28 4088.65 13.69 155.90 39.16 58,37 t4 24 37 3488.8 9.41 149.42

DIFFERENTIAL CORRECTIONS MIO-COUflSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.6425 TRA 8.3404 TC3-7.§161BAU 2.4242 SGT12790.4 SGR 946.1SG3 1198.8 ST 4305.9 SR 781.3 SS 2186.7

RDE .8658 RflA -.2101RC3 .4899 FAU .20139 RAT -.GgT3 RRF -.T$t9 RTF .9948 CRT -.7813 CRS .8530 CST -.9922

FOE-3.7750 FRA 9.2492 FC3-7.2420 BSP 44594 Sf_12825.3 fl23 .0506 213 -.9950 LSA 4863.6 MSA 527.6 SSA 14.4

BDE 2.7251 BRA 8.3430 8C3 7.5320 FSP 4412 S6112807.§ SG2 678.7 THA 177.03 EL1 4349.5 EL2 482.8 ALF 171.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATS OCT t8 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 210.82 LAP -1.69

RC 305.748 GL 11.08

PLANETOCENTRIC CONIC

C3 24.602 VHL 4.980

LNCH AZMTH LNCH TINS

90.00 19 53 51

90.Q0 11 7 47

100.00 21 21 33

100.00 12 22 47

110.00 22 44 8

110.00 13 16 41

PLIGHT 1II4( 392.00 ARRIVAL DATE NOV 14 1965

DISTANCE 879.259 EARTH TO MARS

LOt. 24.65 VL 32.715 GAL -8.27 AZL 88.31 HCA 270.98 SMA 186.68 (CC .24609 IRC 1.6945 Vl 29.900

LOP 295.81 VP 23.418 GAP -12o19 AZF 89.97 TAL 515.94 TAp 228.90 RCA 140.74 APO 232.82 VZ 28.015

GP 3.78 ZAL 147.95 ZAP 41.65 ETS 183.69 Z/dE 87.41 ETE 181.04 ZAC 86.77 ETC 256.85 CLP 41.51

OLA 12.59 RAL 179.31 RAD 6568.0 VEL 12.090 PTH 2.16 VHP 4.677 OPA 14.01 RAP 161.01 ECC 1.4082

L-I TIME ZHJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ T]ME PO CST TIM INJ 2 LAT INJ 2 LONG

2661.61 -27.32 71.80 48.71 97.76 20 58 12 206_,6 -25.96 63.39

4515.47 10.04 t89.77 42.56 63.30 12 23 3 3915.5 6.38 182.99

2378.77 -28.62 50.78 48.50 9g.03 22 I 11 1778.8 -27,07 42.32

4273,54 11.21 171.57 41.94 62.tl 13 34 0 3673.5 7.39 164.66

2120.35 -32.07 30.39 47.74 102.52 23 19 28 1520.3 -30.01 21.78

4104.73 14.26 156.78 40.16 58.60 14 25 5 3504.7 10.00 150.27

DIFFERENTIAL CGRRECTIONS

708-2.7566 TRA 8.8114 TC3-7.4188 BAU 2.4649

ROE .6737 RRA -,2054 RC3 ,4704 FAU .19082

FDE-3.6956 FRA 8.9410 FC3-6.6606 BSP 45206

BDE 2.8378 BRA 8.6139 8C3 7.4337 FSP 4198

LAUNCH DATE OCT 18 1964

HELIOCENTRIC r._NIC

RL 149.02 LAL .00

RP 210.58 LAP -1.71

RC 306.737 GL 11,02

PLANETOCENTRIC CONIC

C3 25.573 VHL 5.037

LNCH AZNTH LNCH TII4E

90.00 19 58 47

90.00 11 7 21

100.00 21 26 17

100.00 lZ 22 32

110.00 22 46 26

110.00 13 16 52

DIFFERENTIAL CCRRECTIONS

TOE-Z.875Z 7lEA 8,8878 TC3-7.3161 BAU 2.5060

ROE .6619 RRA -.2014 RC3 .4516 FAU .16065

F0(-3.6166 FRA 6.6368 FC3-6.1157 83P 45779

BOE 2.9550 BRA 8.8901 BC3 7.3300 FSP 3990

ORBIT DETERMINATION ACCURACY

ST 4400.8 SR 778.6 $8 2142.1

CRT -.7828 CRS .8547 CST -.9920

LSA 4928.1 MSA 525.2 SSA 14.4

ELI 4443.3 ELI 479.9 ALF 172.02

MID-COURSE EXECUTION ACCURACY

SGT12944.2 $GR 937.4 SG3 1136.4

flRT -.8902 RRF -.7260 RTF .9946

SG812978.1 RZ3 .0521 R15 -.9947

66112880.4 SG2 677.5 THA 177.13

FLIGHT T[ME 394.00 ARRIVAL DATE NOV 16 1965

DISTANCE 883.355 EARTH TO MARS

LOL 24.65 VL 32.719 GAL -0.44 AZL 88.29 HCA 272.18 SMA 186.75 ECC .24795 INC 1.7109 vl 29.900

LOP 296.64 VP 23.449 GAP -12.3_ AZP 89.93 TAL 315;27 TAP 227.46 RCA 140.45 APO 233.06 V2 26.043

GP 3.71ZAL 146.57 ZAP 40.78 ETS 183.73 zAE 66.25 ET( 181.12 ZAC 86.77 ETC 258.80 CLP 40.64

DLA 12.07 RAL 179.88 RAD 6568.0 VEL 18.122 PTH 2.17 VHp 4.775 DpA 13.81 RAP 161.31

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZIdTH 1NJ TIME PO CST TIN INJ 2 LAT

2658.43 -27.29 71.57 49.71 97.87 20 43 5 2058.4 -25.92

4533.72 10.59 190.82 43.58 63.59 12 22 55 3933.7 6.96

2376.23 -26.59 50.59 49.49 99.12 22 5 53 1776.2 -27.03

4291.16 11.76 172.38 42.97 62.32 13 34 4 3691.2 7.97

2119.15 -32.05 30.30 48.72 102.57 23 23 45 1519.1 -29.99

4121.00 14.83 157.69 41.19 58.84 14 25 55 3521.0 10.60

M|D-COURSE EXECUTION ACCURACY

SG713092.3 SGR 927,5 SG3 1076.3

RRT -.6836 RRF -.7207 RTF .9943

S6613125.1 R23 .0537 R13 -.9944

S6113107.7 SG2 676.I THA 177.22

ECC 1.4209

INJ 2 LONG

63,17

184.03

42.14

165.65

21.70

151.15

ORBIT DETERMINATION ACCURACY

ST 4495.1 SR 775.9 SS 2097.0

CRT -.7645 CRS .6566 CST -.9919

LSA 4993.2 MSA 522.5 SSA 14.3

ELI 4536.6 ELI 476.8 ALF 172.20

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CONIC

RL 149.02 LAL ,00 LOL 24,85 VL 32,723 GAL

RP 210,34LAP -1.72 LOP 298,06 VP 23,486 GAP -12.57 AZP 89.90 TAL 314.59 TAp 227.99 RCA 140.14 APO

RC 307.719 GL 10,95 GP 3,64 ZAL 149.19 ZAP 39.94 ET$ 183,76 ZAE 85.12 ETE 181,20 ZAC 86.77 ETC

PLANETOCENTR IC CONIC

C3 26,388 VHL 5,137 OLA 11.75 RAL 180.44 RAD 6568.t VEL 12.156 pTH 2.18 VHp 4,875 OpA 15.60 RAP

LNCH AZMTH LNCH TINS L-I TIME INJ LAT

90.00 20 3 45 2655,31 -27.26

90.00 11 8 54 4552,37 11.16

100.00 21 51 3 2373.74 -28.56

100.00 12 22 17 4309.17 12.33

110.00 22 52 47 2116.01 -32,03

110.00 13 17 3 4137,67 15.42

DIFFERENTIAL C(_RECTIONS

70E-2.9972 TRA 9,1714 TC3-7.2072 BAU 2.5471

ROE .6905 RRA -.1980 RC5 .4341 FAU .17082

FOE-3.5372 FRA 8,3379 FC3-5.6042 BSP 48339

BDE 3.0758 BRA 9.1735 8C3 7.2203 FSP 3789

FLIGHT TIME 596,00 ARRIVAL DATE NOV 18 1965

D|3TANCE 887,445 EARTH TO MARS

-8.61 AZL 88.27 HCA 275.41 SMA 186,85 ECC .24989 INC 1.7275 vl 29.900

233.51 V2 28.071

256.74 CLP 39,80

161.65 ECC 1.4343

LAUNCH DATE OCT 18 1964

HELIOCENTRIC CGNIC

INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

71.35 50.72 97.98 20 48 1 2055.3 -25.87 62.95

191.90 44.62 63.80 12 22 46 3g52.4 7.55 185.08

50.41 50.50 99,21 22 10 57 1775.7 -27.00 41.96

173,42 44.01 62.55 13 34 6 5709.2 8,56 166.66

30.22 49.72 102,62 23 28 5 1518.0 -29.97 21.62

158,83 42.24 59.11 14 26 0 3537.7 11.21 152.05

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SG713235.4 6GR 918,2 6G3 1018,4 ST 4568.1 SR 773.3 SS 2051.2

RRT -.6776 RRF -.7160 RTF .9940 CRT -,7864 CRS .6587 CST -.9918

SG813267.2 R23 .0554 R13 -.9941 LSA 5058.3 MSA 519.6 SSA 14.2

S6113250.0 6G2 674.5 THA 177.30 EL1 4628.7 EL2 473,5 ALF 172.37

PLIGHT T_4E 398.00 ARRIVAL OATS NOV 20 1965

DISTANCE 891.529 EARTH TO MARS

RL 149.02 LAL .00 LOL 24,65 VL 32.728 GAL -8.79 AZL 88.26 MCA 274.63 Sl4A 186,90 ECC .25191 INC 1.7440 Vt 29.900

RP 210.10 LAP -1,74 LOP 299,29 VP 23.522 GAP -12.76 AZP 89.86 TAL 313.68 TAP 228.52 RCA 139.82 APO 233.99 V2 28,098

RC 308.691 GL 10,87 GIP 3.57 zAL 149.83 ZAP 39,12 ET3 183.79 ZAE 64,02 ETE 181.28 ZAC 86.78 ETC 258,68 CLP 38.98

pLAN(TOCENTRIC CONIC

C3 27.250 VHL 5.220 OLA 11.42 RAL 181.01 RAO 6568.1 VEL 12.191 PTH 2.19 VHP 4.978 DPA 13.38 RAP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 20 8 47 2652.24 -27.23

90.00 11 8 23 4571.41 11.72

100.00 21 55 53 2371.31 -26.54

100.00 12 22 0 4327,57 12.91

110.00 22 57 11 2116.94 -32.02

110.00 13 I7 IE 4154.70 16.01

DIFFERENT|AL C_RflECTIONS

79E-3.1241 TRA 9.4611 TC3-7.0948 8AU 2.5892

RD( .6995 RRA -.1952 RC3 .4174 FAU .16130

FDE-3.4585 FRA 8.0422 FC3-5.1271 8S4P 46850

8DE 3.2014 8RA 9.4832 BC3 7.1071 FSP 3591

162.01 ECC 1.4485

INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

71.13 51.75 98.09 20 52 59 2052.2 -25.83 62.74

193.0t 45.69 64.04 12 22 36 3971.4 8.14 186.17

30.24 51.52 99,30 22 15 25 1771,3 -26.96 41.79

174.48 45.08 62.80 13 34 7 3727,6 9,16 167.69

30.14 50.74 102.67 23 32 27 1516.9 -29.94 21.54

159,59 43.31 59,39 14 26 26 3554.T 11,83 152.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713373.9 SGR 909,S _K,3 982.7 ST 4660,6 SR 770.7 SS 2005.1

RRT -.8722 RRF -,7120 RTF .9936 CRT -.7884 CR$ .8611 CST -.9916

Sr_13404.8 R23 .05?3 Rt3 -.9938 LSA 5124.0 MSA $16.5 $SA 14.1

S6113387.9 SG2 872,6 THA 177,3_ EL1 4720,3 EL2 470.1 ALF 172.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 19 1984 FLIGHT TIRE 240.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CGNIC

RL 148.98 kAL .0O

RP 237.85 LAP .50

RE 184.919 GL -25.27

PLANETOCENTRIC CONIC

CS 24.046 VNL 4.904

LNCH AZMTH LNCH 7ZNE

90.00 22 4 22

90.00 5 34 27

100.00 23 16 9

100.00 7 5 21

110.00 0 7 14

110.00 8 34 42

DIFFERENTIAL CORRECTIONS

TOE 1.8222 TRA-3.0418 TCS 1.6837 BAU .6692

ROE 1.0232 RRA-l.2141 RCS 1.2511 FAU .16284

FOE-4.1188 FRA 5.1711 FCS-5.8628 BSP 17438

BOE 2.0898 ORA 3.2749 BC3 2.0816 FSP 2671

DISTANCE 576.211 EARTH TO MARS

LOt- 25.64 VL 53.166 GAL -6.53 AZL 93.64 HCA 167.93 SMA 194.68 ECC .25945 INC 3.6414 Vt 29.909

LOP 213.56 VP 20.861 SAP 8.04 AZP 86.59 TAL 527.50 TAp 155.42 RCA 144.17 APO 245.19 V2 23.125

GP 19.64 ZAL 132.05 ZAP 146.97 ETS 145.27 ZAE 156.04 ETE 55.99 ZAC 108.24 ETC 255.22 CLp 152.89

DLA -18.80RAL 154.88 RAG 6568.0 V(L 12.059 PTH 2.16 VHP 5.772 DpA 16.39 RAp 194.82 ECC 1.3957

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1707.59 -4.91 11.50 18.13 117.92 22 32 49 1107.5 -I.14 4.85

5454.36 28.22 251.53 25.67 67.57 7 5 22 4854.4 27.58 242.92

1475.87 -6.19 353.77 17.43 119.30 23 40 45 875.g -2.24 347.21

5181.23 29.67 229.88 25.58 88.21 8 31 23 4561.2 28.83 221.18

1328.16 -9.44 340.58 15.45 123.01 0 29 22 728.2 -5.03 334.27

4881.70 33.46 208.21 25.14 82.55 9 56 3 4281.7 32.07 199.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4580.0 SGR 2265.1 SG3 846.8 ST 2403.3 SR 1276.0 SS 2580.6

RRT .9686 RRF o.9983 RTF -.9592 CRT .9920CRS .9998 CST .9942

SG8 5109.5 R23 -.2314 R13 -.9716 LEA 3744.4 NSA 206.5 SEA 7.4

SGI 5084.2 S;Z 507.3 THA 25.87 ELI 2717.3 EL2 142.0 ALF 27.86

LAUNCH DATE OCT 19 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 2S7.31 LAP .47

RE 187.176 GL -21.80

PLANETOCENTRIC CONIC

C3 22.374 VHL 4.730

LNCH AZMTH LNCH TIM(

90.00 21 ST 24

90.00 6 9 23

100.00 22 51 43

100.00 7 37 48

110.00 23 44 •

110.00 9 I 48

DIFFERENTIAL C(_RECT|GN8

TDE 1.8955 TRA-3.0071

ROE .8884 RRA-l.1205

FD(-4.0043 FRA 5.5491

BOE 1.9132 BRA S.2090

DISTANCE 562.777 EARTH

LOt. 25.64 VL 35.139 GAL -8.48 AZI. 93.06 HCA 188.88 SMA 194.17 ECC .25697 INC

LOP 214.52 VP 20.856 GAP 7.61 AZP 86.98 TAL $27.72 TAp 156.60 RCA 144.27 APO

GP 18.07 ZAL 133.03 ZAP 147.27 ET$ 148.06 zAE 157.64 ETE 55.36 ZAC 106.78 ETC

TC3 1.7745 BAU .6473

RC3 1.2564 FAU .17150

FC3-6.8382 BSP 17423

BC3 2.1839 FSP 2901

TO MARS

3.0574 vl 29.909

244.06 V2 23.157

255.33 CLP 152.23

OLA -13.44 RAL 155.89 RAD 6567.9 VEL 11.990 PTH 2.14 VHp 5.589 DPA 14.85 RAp 194.38 ECC 1.3682

L-I TIME iNJ LAT iNJ LONG iNJ NT ASC INJ A_TH ;N_ TIME FG C_T T_H !NJ _ LAT !_J _ tONG

1810.48 -8.16 17.32 17,63 117.21 22 7 ]5 !210,5 -4.45 10.61

5319.23 27.41 241.51 23.82 82.61 7 $7 59 4716.2 26.11 233.09

1570.73 -9.31 359.08 17.01 118.53 23 17 53 970.7 -5.43 352.44

5031.22 28.71 220.34 23.62 81.28 9 1 36 4431.2 27.20 211.86

1406.48 -12.31 344.83 15.22 122.14 24 7 36 808.5 -7.98 338.41

4768.23 32.16 199.63 22.08 77.64 10 21 16 4168.2 30.09 191.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4589.3 SGR 2114.7 SG3 909.0 ST 2341.6 SR 1152.9 ss 2549.0

RRT .9683 RRF -.9980 RTF -.9606 CRT .9917 CRS .9995 CST .9952

SG8 5053.0 R23 -.2299 R13 -.9714 LEA 3643.4 MSA 187.6 SSA 9.6

SG1 5030.0 SG2 482.2 THA 24.28 EL1 2606.6 EL2 133.4 ALF 26.10

LAUNCH DATE OCT 19 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIE CONIC

RL 148.96 LAL .00

RPae236.96 LAP .44

RC 189.421GL -18.85

PLANETOCENTRIC CONIC

C3 21.103 VHL 4.594

LNCH AZMTH LNCN TIME

90.00 21 18 24

90.00 8 36 48

100.00 22 32 28

100.00 8 3 22

110_00 23 28 47

110.00 9 23 33

DIFFERENTIAL C(_RECTION8

TOE 1.5988 TRA-2.9614 TC3 1.8801 SAU .6336

ROE .7882 RRA-t.0397 RC3 1.2284 FAU .18052

FOE-3.9275 FRA 5.8877 FC3-7.4059 BSP 17251

BDE 1.7624 ORA S.1386 BC3 2.2458 FSP 3100

DISTANCE 586.382 EARTH TO MARS

LOL 25.64 VL 33.112 GAL -6.34 AZL 92.58 HCA 189.85 SMA 193.68 ECC .25459 INC 2.5646 vl 29.909

LOP 215.48 VP 20.853 GAP 7.18 AZP 67.45 TAL 327.94 TAp 157.78 RCA 144.37 APO 242_98 V2 23.191

GP 16.78 Zkt IS3.69 ZAF 147.29 ETS 150.55 ZAE 159.04 ETE 55.20 ZAC 105.59 ETC 255.41 CbP 151.51

OLA -10.57 RAL 156.68 RAO 8567.9 VEL 11.937 PTH 2.12 VHp 5.427 DpA 13.59 RAp 194.03 ECC 1.5473

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

1893.16 -10.70 22.07 17.45 116.38 21 47 57 1295.2 -7.07 15.27

5205.31 26.19 233,66 22.34 78.84 8 3 31 4605.3 24.39 225.42

1847.71 -11.78 3.46 16.89 117.67 22 59 56 1047.7 -7.99 356.73

4925.99 27.39 212.80 22.06 77.53 9 25 28 4326.0 25.39 204.57

1471.40 -14.64 $48.46 15.23 121.24 23 53 18 871.4 -10.39 341.90

4675.07 $0.$6 192.82 21.13 73.89 10 41 28 4075.1 28.05 184.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4590.9 SGR 1993.1 SG3 970.2 ST 2291.0 SR 1060.3 SS 2527.6

RRT .9680 RRF -.9976 RTF -.9619 CRT .9913 CRS .9989 CST .9962

SG8 3005.7 R23 -.2269 R13 -.9716 LEA 3568.3 MSA 170.0 SEA 12.2

SG1 4984.4 3;2 461.3 THA 23.02 EL1 2521.3 EL2 126.9 ALF 24.71

LAUNCH DATE OCT 19 1964 FLIGHT T|M( 246.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CCNIC

RL 146.98 LAL .00

RP 236.84 LAp .41

RC 191.655 GL -16.32

PLANETOCENTRIC C_NIC

C3 20.096 VHL 4.483

LNCH AZMTH LNCH TIM(

90.00 20 59 11

90.00 6 $9 9

100.O0 22 16 37

100.00 8 24 24

110.00 23 15 57

110.00 9 41 33

DIFFERENTIAL CGRRECTION8

TO( 1.5298 TRA-Z.8999

ROE .7137 Rflk -.9706

FOE-5.8782 FflA 8.2018

BOE 1.6889. BRA 3.0581

OISTANCE 589.966

LOL 25.64 VL 36.087 GAL -6.26 AZL 92.19 HCA 190.81 SNA

LOP 216.45 VP 20.851 GAP 6.76 AZP 87.84 TAL 328.t5 TAp

GP 15.71 ZAL 184.12 ZkP 147.11 ET$ 152.77 ZA( 160.31 ETE

TC3 1.9978 BAU .6292

RC3 1.2221 FAU .18984

FC3-8.1781 9SP 16784

BC3 2.$419 FSP 3283

EARTH TO MARS

193.21 ECC .25231 INC 2.1944 Vl 29.909

158.96 RCA 144.46 Apo 241.96 V2 23.226

55.50 ZAC 104.59 ETC 255.48 CLP 150.73

2.11 VHP 5.279 DpA 12.55 RAP 193.73 ECC 1.3307

INJ RT ASC INJ AZ14TH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

1362.1 -9.21 19.20

4513.0 22.64 219.22

1112.3 -10.09 .36

4236.0 23.58 198.67

926.5 -12.41 344.89

3996.6 26.08 179.28

ORBIT DETERMINATION ACCURACY

ST 2233.5 SR 989.5 SS 2514.0

CRT .9913 CRS .9981 CST .9974

L8A 3516.3 MSA 148.5 SSA 15.5

EL1 2480.1 EL2 119.2 ALF 23.56

OLA -8.09 RAL 157.52 RAD 6567.8 VEL 11.894 PTH

L-I TIME INJ LAT 1NJ L_G

1962.08 -12.75 26.09 17.45 115.50 21 31 53

5113.00 24.82 227.22 21.15 75.91 8 24 22

1712.27 -13.79 7.20 16.92 116.78 22 45 9

4838.04 25.94 206.67 20,83 74.61 9 45 2

1526.50 -16.56 351.54 15.36 120.34 23 41 23

4596.58 28.95 187.28 19.78 70.97 10 58 10

MID-COURSE EXI_CUTI(:_I ACCURACY

SET 4587.6 SGR 1899.3 $63 1031.1

RRT .9689 RRF -.9970 RTF -.9643

SCAB 4965.2 R23 -.2188 R13 -.9727

SGI 4946.0 SG2 436.2 THA 22.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC C_IC

RL 146.98 LAL .00

RP 236.29 LAP .38

RC 193.877 GL -14.11

PLANETOCENTRIC CONIC

C3 19.273 VHL 4.390

LNCH AZNTH LNCH TIME

90.00 20 44 36

90.00 7 17 58

100.00 22 3 8

I00.00 8 42 7

110.00 23 4 57

110.00 9 56 48

FLIGHT TIME 248.00 ARRIVAL DATE JUN 24 1965

OISTANCE 593.584 EARTH TO MARS

LOL 25.64 VL 33.0_3 GAL -6.17 AZL 91.87 HCA 191.78 SMA 192.76 ECC .25013 INC 1.8664 Vl 29.909

LOP 217.42 VP 20.653 GAP 6.34 AIm 88,17 TAL 328,36 TAp 160.14 RCA 144.55 APO 240.98 V2 23.261

GP 14.82 ZAL 134.38 ZAp 146.77 ETS 154.75 ZAE 161.46 ETE 56.24 ZAC 103.75 ETC 235.53 CLp 149.91

DLA -5.92 RAL 157.86 RAO 6567.8 VEL 11.860 PTH 2.10 VHP 5.141 DpA 11.68 RAP 193.47 ECC 1.3172

L-I TIME _NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2021.00 -14.45 29.58 17.53 114.62 21 18 17 1421.0 -11.01 22.60

5034.27 23.41 221.88 20.21 73.59 8 41 53 4434.3 20.94 214.08

1767.66 -15.47 10.46 17.03 115.90 22 32 36 1167.7 -11.86 3.53

4762.85 24.48 201.56 19.85 72.29 10 1 30 4162.9 21.83 193.76

1574.12 -18.17 354.29 15.55 119.46 23 31 11 974.1 -14.11 347.53

4529.16 Z7.36 182.68 18.71 68.67 11 12 17 3929.2 24.22 174.92

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4518 TRA-2.8561TC3 2.0623 BAU .6164 SGT 4573.0 SGR 1819.2 SG3 1091.4 ST 2203.8 SR 931.3 SS 2500.1

ROE .6577 RRA -.9147 RC3 1.2119 FAU .19862 RRT .9677 RRF -.9964 RTF -.9646 CRT .9904 CRS .9970 CST .9980

FOE-3.8340 FRA 6.5194 FC3-8.9209 8SP 18799 Sg8 4921.3 R23 -.2168 R13 -.9725 LSA 3457.6 MSA 139.3 SSA 18.7

BOE 1.5939 BRA 2.9990 8C3 2.3920 FSP 3494 SG1 4902.9 SG2 427.5 THA 21.23 EL1 2389.6 EL2 118.6 ALF 22.77

LAUNCH DATE oCT 19 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUN 26 1965

HELIoCENTRIC CONIC

RL 148.98 LAL .00

RP 235.94 LAP .35

RC 196.086 GL -12.18

PLANETOCENTRIC CONIC

C3 18.586 VHL 4.311

LNCH AZMTH LNCH TIME

90.00 20 31 56

90.00 7 54 9

100.00 21 51 24

100.00 8 57 23

110.00 22 55 19

110.00 10 9 56

DIFFERENTIAL CORRECTIONS

TOE 1.3837 TRA-2.8087 TC3 2.1182 BAU .6058

ROE .6128 RRA -.8667 RE3 1.2053 FAU .20770

F08-3.8081 FRA 6.8282 FC5-9.8748 BSAP 18776

BOE 1.5133 BRA 2.9394 8C3 2.4371 FSP 3700

DISTANCE 597.218

LOt. 23.64 VL 33,040 GAL -6.09 AZL 91.59 HCA 192.75 SMA

LOP 218.39 VP 20.856 GAP 5.93 AZP 88.45 TAL 328.57 TAP

GP 14.05 ZAL 134.52 ZAP 146.30 ETS 156.53 ZAE 182.53 ETE

EARTH TO MARS

192.34 ECC .24803 INC 1.5862 vl 29.909

161.31 RCA 144.63 APO 240.05 V2 23.297

57.44 ZAC 103.03 ETC 255.57 CLp 149.05

DLA -4.02 RAL 158.30 RAD 6567.8 VEL 11.831 PTH 2.10 VHP 5.013 OpA 10.94 RAp 193.24 ECC 1.3059

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2072.30 -15.88 32.67 17.88 113.76 21 6 28 1472.3 -12.54 25.59

4965.83 22.02 217.34 19.44 71.73 8 56 55 4365.8 19.32 209.71

1813.97 -16.88 13.35 17.18 115.04 22 21 40 1216.0 -13.37 6.32

4697.39 23.06 197.22 19.06 70.43 10 15 40 4097.4 20.18 189.60

1615.84 -19.53 336.74 15.76 118.61 23 22 13 1015.8 -15.58 349.87

4470.29 25.84 178.78 17.86 66.81 11 24 27 3870.3 22.48 171.24

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4551.9 SGR 1754.0 SG3 1152.6 ST 2155.2 SR 885.5 SS 2492.6

RRT .9665 RRF -.9956 RTF -.9648 CRT .9893 CRS .9937 CST .9984

Sg8 4878.2 R23 -.2144 R13 -.9723 LSA 3409.5 MSA 132.9 SSA 22.0

SGI 4859.9 862 421.8 THA 20.59 EL1 2327.0 EL2 119.4 ALF 22.18

LAUNCH OATE OCT 19 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUN 28 1965

HELIOCENT RID CON|C

RL 148.98 LAL .DO

RP 255.59 LAP .32

RC 198.280 GL -10.47

PLANETOCENTRIC CONIC

C3 17.995 VHL 4.242

LNCH AZNTH LNCH TIME

90.00 20 20 43

90.00 7 48 18

100.00 21 40 59

100.00 9 10 43

110.00 22 46 45

110.00 10 21 26

DIFFERENTIAL CORRECTIONS

TOE 1.3249 TRA-2.7560 TC3 2.1721 8AU .5972

ROE .5771RRA -.8257 RC3 1.2017 FAU .21698

F08-3.7930 FRA 7.1366 FC-10.4387 BSP 16669

BDE 1.4452 BRA 2.8770 BC3 2.4824 FSP 3913

DISTANCE 600.867 EARTH TO MARS

LOL 25.64 VL 33.019 GAL -6,02 AZL 91.35 HCA 193.72 SNA 191.94 ECC .24603 INC 1.3449 vl 29.909

LOP 219.36 VP 20.861 GAP 5.53 AZP 88.69 TAL 328.77 TAp 162.49 RCA 144.71 Apo 239.16 V2 23.333

GP 13.40 ZAL 154.56 ZAp 145.72 ETS 158.11 ZAE 163.52 ETE 59.10 ZAC 102.41ETC 255.60 CLP 148.15

DLA -2.32 RAL 158.66 RAO 6567.7 VEL 11.806 PTH 2.09 VHP 4,891 DpA 10.32 RAp 193.03 ECC 1.2962

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2117.61 -17.10 35.43 17.80 112.92 20 56 1 1517.6 -13.85 28.26

4905.41 20.68 215.42 18.81 70.21 9 10 3 4305.4 17.79 205.93

1358.70 -18.10 15.94 17.34 114.21 22 11 58 1258.7 -14.68 8.82

4659.55 21.69 193.46 18.41 68.91 10 28 2 4059.6 18.63 186.01

1652.82 -20.74 338.95 15.97 117.80 23 14 18 1052.8 -16.86 351.97

4418.19 24.40 175.41 17.16 65.29 11 35 4 3818.2 20.87 168.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4525.2 8GR !700.8 SG3 1215.0 ST 2110.6 8R 848.9 SS _488.9

RRT .9656 RRF -.9947 RTF -.9653 CRT .9884 CRS .9941CST .9989

SGB 4834.3 R23 -.2100 R13 -.9724 LSA 3369.4 MSA 126.9 SSA 25.4

SG1 4816.4 SG2 415.5 THA 20.10 EL1 2271.7 EL2 120.0 ALF 21.74

LAUNCH DATE oCT 19 1964 FLIGHT TIME 254.00 ARRIVAL DATE JUN 30 1965

HELIoCENTRIC CONIC DISTANCE 604.532 EARTH TO MARS

91.14 HCA 194.70 SMA 191.55 ECC .24411 INC 1.1349 vl 29.909

88.90 TAL 528.96 TAp 163.66 RCA 144.79 Apo 238.31 V2 23.569

159.55 ZAE 164.44 ETE 61.27 ZAC 101.87 ETC 253.63 CLP 147.22

RL 148.98 LAL .00 LOL 25.64 VL 32.997 GAL -5.94 AZL

RP 235.24 LAp .29 LOP 220.34 VP 20.888 GAP 5.13 AZP

RC 200.460 GL -8.95 GP 12.84 ZAL 134.53 ZAP 145.06 ETS

PLANEToCENTRIC CONIC

C3 17.481VHL 4.181DLA -.80 RAL 158.97 RAO 6567.7 VEL 11.784 PTH 2.08 VHP 4.77_ OPA 9.79 RAp 192.82 ECC 1.2877

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH IN_ TIME

90.00 20 10 38 2158.10 -18.16 37.94 17.94 112.11 20 46 37

90.00 8 0 49 4851.43 19.39 209.98 18.29 68.95 9 21 41

lOO.O0 21 31 37 1896.90 -19.15 18.29 17.51 113.40 22 3 14

100.00 9 22 32 4587.85 20.39 190.18 17.86 67.65 10 39 0

110.00 22 39 1 1685.94 -21.78 .95 16.18 117.02 23 7 7

110.00 10 31 37 4371.58 23.05 172.48 16.58 64.03 tl 44 29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.2685 TRA-2.7036 TC3 2.2098 8AU .5875 SGT 4490.7 8GR 1656.7 SG3 1278.3

ROE .5479 RRA -.7912 RE3 1.1988 FAU .22616 RRT .9645 RRF -.9937 RTF -.9657

FDE-3.7820 FRA 7.4523 FC-11.2007 BSP 16603 9GB 4786.5 R23 -.2057 R13 -.9725

8OE 1.3818 BRA 2.8170 BC_ 2.5141FSP 4145 SG1 4768.8 SG2 411.9 THA 19.74

PO CST TIM INJ 2 LAT INJ 2 LONG

1558.1 -15.00 30.68

4231.4 16.36 202.62

1296.9 -15.82 11.08

3987.9 17,18 182,85

1085.9 -17.98 353.88

3771.6 19.36 165.27

ORBIT DETERMINATION ACCURACY

ST 2064.1 SR 818.8 SS 2486.6

CRT .9872 CRS .9922 CST .9992

LSA 3331.4 MSA 124.2 SSA 28.4

EL1 2217.3 EL2 121.7 ALF 21.45
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 19 196A FLIGHT TIME 256.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC

RL 148,98 LAL .00

RP 234.89 LAP .26

RC 202.623 GL -7.57

PLANETOCENTRIC CONIC

C3 17.026 VHL 4.126

LNCH AZMTH LNCH TIME

90.00 ZO 1 29

90.00 8 12 3

100.00 21 23 5

100.00 9 33 7

110.00 22 31 57

110.00 10 40 43

DIFFERENTIAL CORRECTIONS

TOE 1.2182 TRA-2.6467 TC3 2.2450 BAU .5795

ROE .5250 RRA -.7609 RE3 1.2006 FAU .23593

FOE-3.7859 FRA 7.7650 FC-11.9968 BSP 16462

80E 1.3265 BRA 2.7539 BE3 2.5459 FSP 4371

OISTANCE 608.211 EARTH TO MARS

LOL 25.64 VL 52.977 GAL -5.87 AZL 90.95 HCA 195.68 SMA 191.19 ECC .24228 INC .9497 Vl 29.909

LOP 221.32 Vp 20.878 GAP 4.73 AZP 89.09 TAL 329.14 TAp 164.82 RCA 144.87 APO 237.51 V2 23.405

GP 12.34 ZAL 134.45 ZAp 144.31ET$ 160.84 ZAE 165.29 ETE 63.98 ZAC 101.39 ETC 255.66 CLP 146.25

DLA .58 RAL 159.23 RAO 6567.7 VEL 11.765 pTH 2.06 VHp 4.664 OpA 9.34 RAp 192.62 ECC 1.2802

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2194.65 -19.08 40.22 18.09 111.33 20 38 3 1594.7 -16.01 32.89

4802.69 18.17 206.93 17.84 67.90 9 32 5 4202.7 15.02 199.67

1931.40 -20.06 20.44 17.66 112.63 21 55 17 1331.4 -16.82 13.15

4541.17 19.15 187.26 17.41 66.60 10 48 48 3941.2 15.82 180.05

1715.85 -22.69 2.80 16.38 116.26 23 0 33 1115.9 -18.98 355.63

4329.49 21._t 169.88 16.09 62.97 11 52 54 3729.5 17.97 162.81

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4449.9 S_ 1621.3 SG3 1343.8 ST 2019.9 SR 795.4 SS 2490.1

RRT .9635 RRF -.9926 RTF -.9661 CRT .9860 CRS .9900 CST .9995

SGB 4736.1 R23 -.2010 R13 -.9727 LSA 3301.0 MSA 124.0 SSA 30.9

SG1 4718.3 SG2 409.7 THA 19.50 EL1 2167.3 EL2 123.7 ALF 21.29

LAUNCH OATE OCT 19 1964 FLIGHT TIME 258.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .OO

RP 254.53 LAp .22

RC 204.770 GL -6.33

PLANETOCENTRIC CONIC

C3 16.620 VHL 4.077

/N(H AZMTM LNCH T!ME

90.00 19 53 4

90.00 8 22 13

100.00 21 15 16

100.00 9 42 42

110.00 22 25 28

110.00 10 48 59

DIFFERENTIAL CORRECTIONS

TOE 1.1721 TRA-2.5866

ROE .5067 RRA -.7344

FDE-3.80D3 FRA 8.0787

8DE 1.2769 8RA 2.6890

DISTANCE 611.904 EARTH TO MARS

LOL 25.64 VL 32.958 GAL -5.81 AZL 90.79 HCA 196.66 SMA 190.84 ECC .24052 INC .7848 vl 29.909

LOP 222.31 VP 20.889 GAP 4.34 AZP 89.23 TAL 329.32 TAp 165.99 RCA 144.94 Apo 236.74 V2 23.442

GP 11.91 ZAL 134.33 ZAP 143.50 ETS 162.02 ZAE 166.07 ETE 67.26 ZAC 100.96 ETC 255.68 CLp 145.24

OLA

L-I T|NE 1NJ LAT

2227.94 -19.89

4758.31 17.02

1962.82 -20.87

4498.67 17.98

1743.08 -23.31

4291.17 20.56

TC3 2.2718 BAU .5714

RE3 1o2054 FAU .24611

FC-12.8198 BSP 16268

BC3 2.5718 FSP 4596

1.83 RAL 159.45 RAO 6567.7 VEL 11.747 PTH 2.07 VHp 4.557 OpA 8.95 RAp 192.42 ECC 1.2735

|NJ LONG iNJ RT _SC 1NJ _Z_,,TH iHJ _|M_ PO _ ST T|M |N ) 2 i AT INJ 2 LONG

42.33 18.22 110.58 20 30 12 1627.9 -16.91 34.92

204.18 17.46 67.02 9 41 31 4158.3 13.76 197.02

22.42 17.81 111.90 21 47 58 1362.8 -17.72 15.05

184.65 17.02 65.71 10 57 41 3898.7 14.55 177.53

4.49 16.57 115.56 22 54 31 1143.1 -19.87 357.24

167.36 13.68 62.07 12 0 30 3691.2 16.67 160.60

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4401.7 9GR 1593.6 SG3 1411.3 ST 1976.7 SR 777.2 SS 2497.8

RRT .IN_23 RRF -.9914 RTF -.9663 CRT .9847 CR8 .9876 ¢ST .9996

$68 4681.3 R23 -.1964 R13 -.9728 LSA 3276.2 MSA 126.3 SSA 32.7

SG1 4663.4 SG2 409.3 THA 19.36 EL1 2120.2 EL2 126.1ALF 21.24

LAUNCH DATE OCT 19 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 234.17 LAP .19

RE 206.900 GL -5.20

PLANETOCENTRIC CONIC

C3 16.254 VHL 4.032

LNCH AZMTH LNCH TIME

90.00 19 45 17

90.00 8 31 29

100.00 21 8 1

100.00 9 51 26

110.00 22 19 27

110.00 10 56 30

DIFFERENTIAL CCRRECT_ONS

TOE 1.1318 TRA-2.5207 TC3 2.2993 6AU .5650

ROE .4922 RRA -.7112 RE3 1.2132 FAU .25673

FDE-3.8241 FRA 8.3950 FC-13.6736 BSP 15972

BDE 1.2340 6RA 2.6191 Be3 2.5998 FSP 4823

DISTANCE 615.611 EARTH TO MARS

LOL 25.64 VL 32.940 GAL -5.74 AZL 90.64 HCA 197.65 SMA 190.51 ECC .23885 INC .6381 vl 29.909

LOP 223.29 VP 20.901 GAp 3.96 k ZP 89.39 TAL 329.50 TAp 167.15 RCA 145.00 APO 236.01 V2 23.479

GP 11.53 ZAL 134.19 ZAP 142.63 ETS 163.09 ZAE 166.77 EYE 71.16 ZAC 100.58 EXC 255.70 ELF 144.20

OLA 2.96 RAL 159.63 RAD 6567.7 VEL 11.732 pTH 2.07 VHp 4.455 DpA 8.63 RAp 192.21 ECC 1.2873

L-I TIME INJ LAY INJ LC)NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ t LONG

2258.48 -20.61 44.28 18.35 109.86 20 22 55 1658.5 -17.72 36.80

4717.60 15.92 201.70 17.13 66.27 9 50 7 4117.6 12.57 194.82

1991.63 -21.59 24.26 17.95 111.19 2_ 41 12 1391.6 -18.52 16.81

4459.69 16.87 182.28 16.68 64.95 11 5 46 3859.7 13.36 175.25

1768.04 -24.23 6.07 16.74 114.88 22 48 55 1168.0 -20.67 358.73

4256.04 19.43 165.46 15.32 61.31 12 7 26 3656.0 15.45 158.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4346.4 SGR 1571.8 663 1481.0 ST 1935.8 SR 763.1 98 2508.9

RRT .9616 RRF -.9902 RTF -.9669 CRT .9838 CRS .9850 CST .9997

$GB 4621.9 R23 -.1901 R13 -.9733 LSA 3256.7 MSA 130.3 SSA 33.9

$61 4603.9 $G2 407.4 THA 19.33 EL1 2076.9 EL2 127.6 ALF 21.26

LAUNCH DATE OCT 19 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC DIVTANCE 619.329 EARTH TO MARS

RL 148.98 LAL .00 LOt. 25.64 VL 32.922 GAL -5.68 AZL 90.51 HCA 198.64 5MA 190.19 ECC .23725 INC .5060 vt 29.909

RP 233.80 LAp .16 LOP 224.28 VP 20.916 GAP 3.59 AZP 89.52 TAL 329.67 TAp 168.30 RCA 145.07 Apo 235.31 V2 23.517

RC 209.011 GL -4.16 GP 11.20 ZAL 134.03 ZAP 141.70 ETS 164.08 ZkE 167.37 ETE 75.70 ZAC 100.24 ETC 255.72 CLP 143.13

PLANETOCENTRIC CONIC

C3 15.924 VHL 3.990 OLA 4.04 RAL 159.80 RAO 6567.6 V(L 11.718 PTH 2.05 VHP 4.356 DpA 8.36 RAp 191.99 ECC 1.2621

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 38 2 2286.68 -21.25 46.10 18.47 109.17 20 16 9 1686.7

90.00 8 40 2 4680.04 14.87 199.44 16.85 65.62 9 38 2 4080.0

100.00 21 1 16 2018.22 -22.24 25.97 18.09 110.51 21 34 34 1418.2

100.00 9 59 29 4423.74 15.83 180.13 16.39 64.31 11 13 12 3823.7

110.00 22 13 51 1791.05 -24.88 7.54 16.90 114.23 22 43 42 1191.1

110.00 11 3 23 4223.67 18.36 163.56 15.01 60.65 12 13 47 3623.7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0844 TRA-Z.4614 TC3 2.2956 BAU .5335 $GT 4281.8 SGR 1554.5 $63 1352.2

ROE .4794 RRA -.6926 RE3 1.2205 FAU .26713 RRT .9598 RRF -.9889 RTF -.9666

FDE-3.8415 FRA 8.7324 FC-14.5231 BSP 15863 $GB 4553.2 R23 -.1869 R13 -.9731

80E 1.1856 BRA 2.5570 BE3 2.5999 FSP 5085 $G1 4536.5 $62 411.9 THA 19.38

INJ 2 LAT INJ 2 LONG

-18.44 38.55

11.46 192.42

-19.25 18.43

12.24 173.17

-21.40 .13

14.31 156.79

ORBIT DETERMINATION ACCURACY

ST 1686.0 SR 751.0 55 2518.1

CRT .9821 CRS .9820 CST .9997

LSA 3231.4 M8A 137.7 SSA 34.5

ELI 2025.7 EL2 131.5 ALF 21.46
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CON|C

RL 148.98 LAL .00

RP 233.44 LAP .13

RC 211.104 GL -3.20

PLANETOCENTRIC CONIC

C3 15.623 VHL 3.953

LNCH AZMTH LNCH TIME

90.00 19 31 15

90.00 8 47 56

100.00 20 54 58

100.00 10 6 55

110.00 22 8 37

110.00 11 9 45

FLIGHT TIME 264.00 ARRIVAL DATE JUL 10 1985

DISTANCE 823.060 EARTH TO MARS

LOL 25.64 VL 32.905 GAL -5.62 AZL 90.39 HCA 199.63 SMA 189.89 ECC .23573 INC .3856 V1 29.909

LC)P 225.27 VP 20.952 GAp 3.21 AZP 8.9.64 TAL 329.83 TAp 169.46 RCA 145.13 APO 234.65 V2 23.555

GP 10.90 ZAL 155.85 ZAP 140.71ETS 164.98 ZAE 167.88 ETE 80.89 ZAC 99.92 ETC 255.74 CLP 142.02

DLA 5.01RAL 189.94 RAD 6567.6 VEL 11.705 PTH 2.06 VHp 4.261DpA 8.14 RAp 191.76 ECC 1.2571

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST XIM [NJ 2 LAT INJ 2 LONG

2312.87 -21.83 47.81 18.59 108.50 20 9 48 1712.9 -19.10 40.19

4645.21 13.88 197.36 16.61 65.07 10 5 21 4045.2 10.41 190.40

2042.90 -22.82 27.58 16.21 109.85 21 29 0 1442.9 -19.91 19.99

4390.42 14.83 178.15 16.14 63.75 11 20 5 3790.4 11.19 171.26

1812.39 -25.47 8.92 17.06 113.61 22 38 49 1212.4 -22.06 1.43

4193.69 17.35 161.82 14.74 60.07 12 19 39 3593.7 13.24 155.12

OIFFERENTIAL CORRECTIONS

TOE 1.0370 TRA-2.4014 TC3 2.2769 8AU .5405

ROE .4688 RRA -.6767 RC3 1.2296 FAU .27778

FDE-3.8626 FRA 9.0793 FC-15.3933 8SP 15761

8DE 1.1381BRA 2.4950 BC3 2.5877 FSP 5358

LAUNCH DATE CK_T 19 1964

HELIOCENTRIC CONIC

RL 148.98 LAL .00 LOL 25.64 VL 32.890 GAL

RP 233.07 LAp .10 LOP 226.27 VP 20.950 GAP

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4208.4 SGR 1541.6 SG3 1625.6 ST 1833.5 SR 741.6 Ss 2529.1

RRT .9576 RRF -.9876 RTF -.9660 CRT .9803 CRS .9788 CST .9997

SGB 4481.9 R2S -.1849 R13 -.9727 LSA 3207.1MSA 146.4 SSA 34.8

SG1 4482.3 SG2 419.0 THA 19.51 EL1 1973.1 EL2 136.3 ALF 21.74

FLIGHT TIME 266.00 ARRIVAL DATE JUL 12 1965

DISTANCE 626.805 EARTH TO MARS

-5.57 AZL 90.28 HCA 200.63 SMA 189.60 ECC .23428 INC .2771 Vl 29.909

2.85 AZP 89.74 TAL 329.98 TAp 170.60 RCA 145.18 APO 234.02 V2 23.593

RC 213.179 GL -2.32 GP

PLANETOCENTRIC CONIC

C3 15.347 VHL S.9180LA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 19 24 53 2337.33 -22.35

90.00 8 55 17 4612.73 12.94

100.00 20 49 2 2065.92 -23.34

100.00 10 13 50 4359.36 13.89

110.00 22 3 41 1832.26 -26.00

110.00 11 15 39 4165.79 16.40

DIFFERENT1AL CORRECTIONS

TDE 1.0004 TRA-2.3293 TC5 2.2735 BAU .5317

ROE .4614 RRA -.6620 RC3 1.2439 FAU .28947

FDE-3.SO21 FRA 9.4183 FC-16.3290 8SP 15388

6DE 1.1017 8RA 2.4215 BC3 2.5915 FSP 5606

86.69 ZAC 99.63 ETC 255.76 CLP 140.8710.63 ZAL 133.67 ZAP 139.68 ETS 165.82 ZAE 168.22 ETE

5.91 RAL 160.06 RAD 8567.6 VEL 11.693 PTH 2.06 VHP 4.169 DpA 7.96 RAp 191.51 ECC 1.2526

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.41 18.69 107.86 20 3 50 1737.3 -19.70 41.74

195.43 16.40 64.59 10 12 10 4012.7 9.42 188.53

29.09 18.33 109.22 21 23 28 1465.9 -20.51 21.44

176.33 15.92 63.26 11 26 29 3759,4 10.19 169.49

10.22 17.20 113,01 22 34 14 1232.3 -22.66 2.65

160.22 14.51 59.58 12 25 5 3565.8 12.23 153.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4128.4 SGR 1533.8 SG3 1702.0 ST 1788.6 SR 735.9 SS 2546.5

RRT .9565 RRF -.9863 RTF -.9661 CRT .9793 CRS .9756 CST .9996

SG8 4404.1 R23 -.1798 R13 -.9729 LSA 3193.7 MSA 155.4 SSA 34.6

SG1 4383.9 SG2 421.3 THA 19.75 ELI 1929.1 ELI 138.2 ALF 22.06

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 232.70 LAP .07

RC 215.236 GL -1.49

PLANETOCENTRIC CONIC

C3 15.095 VHL 5.885

LNCH AZNTH LNCH TIME

90.00 19 18 52

90.00 9 2 11

100.00 20 43 26

100.00 10 20 18

110.00 21 59 3

110.00 11 21 10

FLIGHT TIME 268.00 ARRIVAL DATE JUL 14 1965

DISTANCE 630.561 EARTH TO MARS

COL 25.64 VL 32.874 GAL -5.51 AZL 90.18 HCA 201.62 SMA 189.33 ECC .23290 INC .1769 Vl 29.909

LOP 227.27 VP 20.969 GAP 2.49 AZP 89.84 TAL 330.12 TAp 171.75 RCA 145.24 Apo 233.43 V2 23.631

GP 10.39 ZAL 133.48 ZAp 138.59 ETS 166.60 ZAE 168.42 ETE 93.00 ZAC 99.35 ETC 255.77 CLP 139.68

DLA 6.76 RAL 160.17 RAD 6567.6 VEL 11.682 pTH 2.05 VHp 4.080 DpA 7.82 RAp 191.24 ECC 1.2484

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2360.25 -22,82 50,93 18.80 107.24 19 58 13 1760.3 -20.24 43.20

4582.36 12.05 193.65 16.21 64.18 10 18 33 3982.4 8.48 186.79

2087.50 -23.82 30.51 18.45 108.62 21 18 14 1487.5 -21.06 22.81

4330.35 12.99 174.84 15.73 62.84 11 32 28 3730.4 9.25 167.85

18"50.85 -26.49 11.44 17.34 112.43 22 29 54 1250.9 -23.22 3.81

4139.76 15.49 158.75 14.30 59.14 12 30 10 3539.8 11.29 152.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9614 TRA-2.2578 TC3 2.2491BAU .5201 SGT 4038.1 SGR 1329.3 SG3 1780.4 ST 1739.2 SR 731.9 SS 2564.6

ROE .4534 RRA -.6497 RC3 1.2588 FAU .30128 RRT .9549 RRF -.g849 RTF -.9657 CRT .9780 CRS .9723 CST .9994

FOE-3.9430 FRA 9.7702 FC-17.2796 BSP 15097 SG6 4318.0 R23 -.1762 R13 -.9728 LSA 3179.5 MSA 165.4 SSA 34.4

BDE 1.0638 ERA 2.3494 BCS 2.5774 FSP 5875 SG1 4296.8 SG2 427.0 THA 20.09 EL1 1881.6 EL2 141.2 ALF 22.50

LAUNCH DATE OCT 19 1964 FLIGHT TIME 270.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC DORIC

RL 148.98 LAL .00

RP 232.$2 LAP .03

RC 217.2756L -.73

PLANETOCENTRIC CONIC

C3 14.863 VHL 3.835

LNCH AZMTH LNCH TIME

90.00 19 13 12

90.00 9 8 39

100.00 20 38 10

100.00 10 26 2S

110.00 21 54 41

110.00 11 26 21

DIFFERENTIAL CORRECTIONS

TOE .9224 TRA-2.1848 TC3 2.2118 BAU .5073

ROE .4505 RRA -.8897 RCS 1.2748 FAU .31333

FOE-3.9844 FRAIO.1350 FC-18.2504 8SP 14777

8DE 1.0266 8RA 2.2763 BCS 2.3529 FSP 6157

DISTANCE 634.329 EARTH TO MARS

LOL 23.64 VL 32.860 GAL -3.46 AZL 90.09 HCA 202.63 SMA 189.08 ECC .23159 INC .0862 vl 29.909

LOP 228.27 VP 20.990 GAP 2.13 AZP 89.92 TAL 330.26 TAp 172.89 RCA 145.29 APO 232.86 V2 23.670

GP 10.18 ZAL 133.30 ZAP 137.43 ETS 167.33 ZAE 168.45 ETE 99.65 ZAC 99.10 ETC 235.79 CLP 138.46

DkA 7.54 RAL 160.27 RAD 6587.6 VEL 11.673 FTH 2.05 VHP S.995 DPA 7.72 RAP 190.96 ECC 1.2446

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2S81.83 -23.24 52.36 18.90 106.64 19 32 54 1781.8 -20.74 44.58

4553.87 11.20 191.99 16.06 63.82 10 24 33 3953.9 7.59 185.17

2107.78 -24.25 31.66 18.56 108.03 21 13 17 1507.8 -21.56 24.10

4308.15 12.14 173.07 13.57 62.47 11 38 6 3703.2 8.36 166.32

1868.$1 -26.94 12.60 17.48 111.88 22 25 49 1268.3 -23.78 4.91

4115.$9 14.64 157.38 14.13 58.76 12 34 56 3515.4 10.39 130.85

MIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3938.7 $GR 1527.8 863 1861.0 ST 1687.4 SR 729.3 SS 2583.3

RRT .0580 RRF -.9836 RTF -.9651 CRT .9767 CRS .9688 CST .9991

SG8 4224.6 fl23 -.1733 RIS -.9725 LSA $163.5 MSA 176.2 SSA 34.0

SG1 4202.3 SG2 433.7 THA 20.52 EL1 1832.6 EL2 144.0 ALF 23.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC COt41C

RL 148.g8 LAL .00

RP 231.95 LAp .00

RC 219.295 GL -.01

PLANETOCENTRIC CONIC

C3 14.631 VHL 3.828

LNCH AZMTH LNCH TIME

99.00 19 7 49

90.00 9 14 47

100.00 20 53 10

100.00 10 32 7

110.00 21 50 33

110.00 11 31 13

FLIGHT TIME 272.00 ARRIVAL DATE JUL 18 1965

DISTANCE 638.108 EARTH TO MARS

LOL 25.64 VL 32.846 GAL -§.42 AZL 80.00 HCA 203.63 SMA 188.83 ECC .23034 INC .0000 vl 29.909

LOP 229.28 VP 21.012 GAP 1.78 AZP 80.00 TAL 330.39 TAp 174.02 RCA 145.34 Apo 232.33 v2 23.709

GP 9.99 ZAL 133.11 ZAP 136.27 ETS 168.01 ZAE 168.29 ETE 106.44 ZAC 98.85 ETC 255.81CLP 137.20

OLA 8.28 RAL 160.37 RAO 6567.6 VEL 11.663 PTH 2.05 VHp 3.912 DpA 7.65 RAp 190.65 (CC 1.2411

L-I TIME INJ LAT INJ LONG [NJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2402.20 -23.63 53.73 19.01 106.07 19 47 51 1802.2 -21.21 45.g0

4527.08 10.39 190.44 15.93 63.51 10 30 14 3927.1 6.75 183.65

2126.93 -24.65 33.15 18.67 107.47 21 8 37 1526.9 -22.03 25.33

4277.59 11.33 171.60 15.44 62.15 11 43 24 3677.6 7.52 164.89

1884.76 -27.35 13.70 17.61 111.35 22 21 58 1284.8 -24.21 5.95

4092.55 13.82 156.10 13.98 58.42 12 59 25 3492.5 9.55 149.61

DIFFERENTIAL CORRECTIONS

TOE .8838 TRA-2.1083 TC3 2.1621 BAU .4934

ROE .4469 RRA -.6311 RC3 1.2925 FAU .32578

F08-4.0305 FRAIO.5060 FC-19.2503 8SP 14423

BDE .9904 BRA 2.2008 8C3 2.5190 FSP 6442

MID-COURSE EXECUTION ACCURACY

SGT 3828.9 S_ 1529.1 SG3 1943.8

RRT .9509 RRF -.9823 RTF -.9642

SG8 4123.0 R25 -.1712 R13 -.9721

SG1 4099.2 802 441.9 THA 21.05

LAUNCH DATE OCT 19 1964

ORBIT DETERMINATION ACCURACY

ST 1633.5 SR 728.3 SS 2603.5

CRT .9755 CR8 .9652 CST .9987

LSA 3152.8 NSA 187.3 SSA 33.6

EL1 1782.4 EL2 146.8 ALF 23.68

HELIOCENTRIC CCNIC

RL 148.98 LAL .00

RP 231.57 LAP -.03

RC 221.297 GL .66

PLANETO(ENTR|C CONIC

CS 14.456 VHL 3.802

_NCH AZMTH LHCH TIME

90.00 19 2 43

90.00 9 20 34

100.00 20 28 26

100.00 10 37 32

110.00 21 46 39

110.00 11 35 49

FLIGHT TIME 274.00 ARRIVAL DATE JUL 20 1965

DISTANCE 641.898 EARTH TO MARS

LOL 25.64 VL 32.833 GAL -5.37 AZL 89.92 HCA 204.64 SNA 188.60 ECC .22916 INC .0737 Vl 29.909

LOP 230.29 VP 21.036 GAP 1.44 AZP 90.07 T/U. 330.51 TAp 175.15 RCA 145.38 AlSO 231.82

GP 9.81 ZAL 132.93 ZAP 135.04 ETS 168.65 ZA[ 167.95 ETE 113.13 ZAC 98.62 ETC 255.83

DLA 8.97 RAL 160.45 RAD 6567.6 VEL II.655PTH 2.05 VHP 3.833 OpA 7.61 RAp 190.31

L-! TIME iNJ LAT INJ _,-_G !NJ RT ASC INJ AL_..,TH !NJ TiHE _ C3T 7!_ _NJ 2 LsT

2421.30 -23.99 55.03 19.11 105,51 19 43 5 1821.5 -21.63

4501.83 9.62 188.98 15.82 63.24 10 35 36 3901.8 5.95

2145.04 -25.02 34.37 18.78 106.92 21 4 11 1545.0 -22.46

4253.60 10.57 170.23 15.32 61.87 11 48 26 3653.6 6.72

1900.30 -27.74 14.75 17.75 110.83 22 18 19 1300.3 -24.65

4071.04 13.06 154.91 13.85 58.12 12 43 40 3471.0 8.75

DIFFERENTIAL CORRECTIONS

TOE .8449 TRA-2.0296 TC3 2.0986 BAU .4782

ROE .4443 RRA -.6243 RC3 1.3114 FAU .33851

FOE-4.0786 FRAlO.8882 FC-20.2726 0$P 14066

BOE .9546 8RA 2.1234 BC3 2.4746 FSP 6739

HID-COURSE E_CUTION ACCURACY

SGT 3708.8 S_ 1532.8 SO3 2028.7

RRT .9486 RRF -.9810 RTF -.9630

SGB 4013.0 R25 -.1698 R13 -.9716

SG1 3987.6 SG2 451.3 THA 21.70

V2 23.748

CLP 135.90

ECC 1.2379

iNJ 2 tONG

47.15

162.22

26.50

163.55

6,94

148.46

ORBIT DETERM|NATION ACCURACY

ST 1576.8 SR 728.5 SS 2624.6

CRT .9743 CRS .9616 C3T .9983

LSA 3140.9 MSA 198.7 SSA 33.3

ELI 1730.6 EL2 149.4 ALF 24.43

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 231.20 LAP -.06

RC 223.261 ;L 1.29

PLANETOCENTRIC CONIC

C3 14.277 VHL 3.778

LNCH AZMTH LNCH TIME

90.00 18 57 53

90.00 9 26 5

100.00 20 23 57

100.00 10 42 42

110.00 21 42 57

110.00 11 40 11

FLIGHT TIME 276.00 ARRIVAL DATE JUL 22 1965

DISTANCE 645,699 EARTH TO MARS

LOL 25.64 VL 32.820 GAL -5.33 AZL 89.85 HCA 205.65 SMA 188.38 ECC .22805 INC .1487 vl 29.909

LOP 231.20 VP 21.061 GAP 1.10 AZP 90.13 TAL 330.62 TAp 176.28 RCA 145.42 APO 231.34 V2 23.786

GP 9.65 ZAL 132.75 ZAP 133.77 ETS 169.25 ZAE 167.42 ETE 119.54 ZAC 98.39 ETC 255.85 CLP 134.56

DLA 9.62 RAL 160.54 RAD 6567.6 VEL 11.647 PTH 2.04 VHp 3.756 DpA 7.60 RAp 189.95 ECC 1.2350

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2439.83 -24.32 56.27 19.22 104.97 1_ 38 33 1839.6 -22.03 48.35

4470.00 8.89 187.62 15.74 63.00 10 40 43 3878.0 5.20 180.88

2162.23 -25.35 35.54 18.90 106.39 20 59 59 1562.2 -22.86 27.62

4230.83 9.83 168.94 15.23 61.63 11 55 13 3630.6 5.97 162.29

1915.01 -28.09 15.75 t7.68 110.34 22 14 52 1315.0 -25.06 7.88

4050.81 12.33 153.80 13.75 57.86 12 47 42 3450.8 7.99 147.38

DIFFERENTIAL CORRECTIONS

TOE .8070 7RA-1.9472 TC3 2.0225 6AU .4621

ROE .4424 RRA -.6186 RC3 1.3309 FAU .35148

FDE-4.1282 FRAIl.2796 FC-21.3118 BSP 13659

BOE .9203 BRA 2.0432 8C3 2.4211 FSP 7046

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

9GT 3578.1 8GR 1538.6 SG3 2115.5 ST 1518.8 SR 729.7 SS 2646.5

RRT .9461 RRF -.9797 RTF -.9614 CRT .9734 CRS .9578 CST .9978

SG8 3894.8 R23 -.1688 R13 -.9709 LSA 3130.1 NSk 210.4 SSA 32.9

_d_l 3887,4 $02 46t.2 THA 22.47 EL1 1678.2 EL2 151.2 ALF 25.28

LAUNCH DATE OCT 19 1964 FLIGHT TIME 278.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00 LOt. 25.64 VL

MP 230.62 LAP -.10 LOP 232.31VP 21.066 GAP .76 AZP 90.19 TAL 330.73 TAp 177.40 RCA 145.46

RC 225.247 GL 1.89 GP 9.51 ZAL 132.58 ZAP 132.45 (TS 169.83 ZAE 166.71 ET£ 125.50 ZAC 98.17

FLANETOCENTRIC CONIC

C3 14.113 VHL 3.757 DLA 10.23 RAL 160.62 RAD 6567.6 VEL 11,640 PTH 2.04 VHP 3.682 DpA 7.62

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ'RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 16 53 17 2457.26 -24.62 57.46 19.53 104.45 19 34 14 1857.3

90.00 9 31 20 4455.47 8.19 188.33 15.67 62.80 10 45 35 3855.5

100.00 20 19 42 2178.56 -25.66 36.65 19.01 105.88 20 56 0 1578.6

100.00 10 47 36 4209.40 9.14 167.73 15.16 61.42 11 57 46 3609.4

110.00 21 $9 27 1928.97 -26.41 16.70 18.02 109.86 22 11 36 1329.0

110.00 11 44 20 4051.75 11.63 152.76 13.67 57.63 12 51 32 3431.8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7669 TRA-I.8615 TC3 1.9321BAU .4448 SGT 3435.9 S6R 1546.1 $03 2204.0

ROE .4413 RRA -.6145 RC3 1.3512 FAU .36464 RRT .9432 RRF -.9784 RTF -.9594

F08-4.1604 FRAIl.6792 FC-22.3679 BSP 13219 SGB 3767.6 R23 -.1685 RI3 -.9701

80E .8865 6RA 1.9603 BC3 2.3577 FSP 7359 S01 3738.0 $02 472.3 THA 23.39

DISTANCE 649.511 EARTH TO MARS

32.806 GAL -5.29 AZL 89.78 HCA 206.67 SMA 188.17 ECC .22699 INC .2174 vl 29.909

APO 230.89 V2 23.827

ETC 255.88"CLP 133.18

RAP 189.56 ECC 1.2323

INJ 2 LAT INJ 2 LONG

-22.40 49.50

4.48 179.62

-23.23 28.69

5.25 161.10

-25.44 8.79

7.28 146.37

ORBIT DETERMINATION ACCURACy

8T 1456.1 9R 731.8 99 2669.2

CRT .9726 CRS .9541 CST .9971

L�A 3120.3 MSA 222.2 SSA 32.5

EL1 1624.3 EL2 152.7 ALF 26.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CONIC

RL 148.98 LAL ,00

RP 230,43 LAP -,13

RC 227,193 GL 2.45

PLANETOCENTRIC CONIC

C3 13.963 VHL 3.737

LNCH AZMTH LNCH TIME

90.00 18 48 56

90.00 9 36 21

100.00 20 15 40

100.00 10 52 18

110.00 21 36 9

110.00 11 48 18

FLIGHT TIME 280.00 ARRIVAL DATE JUL 26 1965

OISTANC_ 653.333 EARTH TO MARS

LOL 25.64 VL 32.797 GAL -5.26 AZL 89.72 HCA 207.69 SMA 187.97 ECC .22600 INC .2805 vl 29.909

LOP 233.33 VP 21.115 GAP .44 A ZP 90.25 TAL 330.82 TAp 178.51 RCA 145.49 APO 230.46 V2 23.867

GP 9.38 ZAL 132.42 ZAP 131.08 ETS 170.37 ZAE 165.83 ETE 130.94 ZAC 97.96 ETC 255.90 CLP 131.76

DLA 10.80 RAL 160.70 RAD 6567.5 VEL 11.634 PTH 2.04 VHp 3.612 OPA 7.67 RAp 189.14 ECC 1.2298

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2473,87 -24,90 58,60 19,44 103,94 19 30 9 1873,9 -22,74 50,59

4434,17 7.52 185.12 15.63 62,62 10 50 15 3834,2 3,80 178,42

2194.11 -23.94 37.72 19.14 105.39 20 52 14 1594.1 -23.58 29.72

4189,16 8,48 166,59 15,11 61,23 12 2 7 3589.2 4,57 159.98

1942,25 -28,72 17,62 18,16 109,39 22 8 32 1342,2 -25,80 9,65

4013.78 10.98 151.78 13.61 57.42 12 55 11 3413.8 6.60 145.42

DIFFERENTIAL CORRECTIONS

TOE .7318 TRA-1.7718 TC3 1.8302 BAU .4271

RDE ,4411RRA -,6111RC3 1.3728 FAU ,37826

FDE-4,2380 FRA12,0836 FC-23,4523 8SP 12745

8DE ,8544 BRA 1.8743 BC3 2,2879 FSP 7675

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 230.05 LAp -,16

RC 229.120 GL 2.99

PLANETOCENTR IC CONIC

C3 13.827 VHL 3.718

LNCH AZMTH LNCH TIME

90,00 18 44 47

90.00 9 41 9

100.00 20 11 51

100,00 10 56 47

110.00 21 53 2

110.00 11 52 3

DIFFERENTIAL CORRECTIONS

TOE .6941 TRA-1.6787 TC3 1.7118 BAU ,4082

ROE ,4414 RRA -,6087 RC3 1,3947 FAU ,39199

FOE-4.2980 FRAt2.4960 FC-24.5436 8$P 12241

BDE ,8226 BRA 1,7857 BC3 2,2080 FSP 7998

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3283.2 SGR 1555,6 SG3 2294,4 ST 1396,1 SR 735,0 SS 2693.7

RRT ,9399 RRF -,9772 RTF -,9569 CRT ,9721CRS ,9304 CST ,9963

SGB 3633,1 R23 -,1689 .R13 -,9691 LSA 3112,8 MSA 234,0 SSA 32,1

SGI 3600,7 SG2 484,3 THA 24.48 ELI 1570,3 EL2 153,2 ALF 27,39

FLIGHT TIME 282.00 ARRIVAL OATE JUL 28 1965

DISTANCE 657.165 EARTH TO MARS

LOL 25.64 VL 32.786 GAL -5.23 AZL 89.66 HCA 208.71 SMA 187.79 ECC .22506 INC .3395 vl 29.909

LOP 234.36 VP 21.144 GAP .11 AZP 90.30 TAL 330.90 TAp 179.62 RCA 145.32 Apo 230.05 V2 23.907

GP 9.25 ZAL 132.27 ZAP 129.67 ETS 170.90 ZAE 164.80 ETE 135.81 ZAC 97.74 ETC 255.93 CLP 130.30

OLA 11.34 RAL 160.79 RAO 6567.5 VEL 11.628 PTH 2.04 VHP 3.544 OpA 7.74 RAp 188.69 ECC 1.2276

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2489,72 -25,15 59,69 19,56 103,45 19 26 17 1889,7 -23,06 51,65

4414.00 6.89 183.98 15.61 62.47 10 54 43 3814,0 3.15 177.29

2208,94 -26,21 38,74 19,26 104,92 20 48 40 1608,9 -23,90 30,70

4170.02 7.85 165.52 15.09 61.06 12 6 17 3570.0 3.93 158.92

1954,88 -29,00 18,49 18,31 108,94 22 5 37 1354,9 -26,14 10,48

3996.84 10.35 150.86 13.57 57.24 12 58 42 3396.8 5.96 144.52

HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

8GT 3118,5 9GR 1568,3 SG3 2386,0 ST 1331,1SR 738,8 8s 2718,4

RRT ,9359 RRF -,9760 RTF -,9536 CRT .9718 CRS ,9467 CST .9954

SG8 3489,7 R23 -,1704 R13 -,9678 LSA 3105,8 MSA 245.8 9SA 31,8

861 3454,0 SG2 498,1 THA 25.75 EL1 1514.7 EL2 153.1 ALF 28,66

LAUNCH OATE OCT 19 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 50 1965

HELIOCENTRIC CON|C DISTANCE 661.008 EARTH TO MARS

RL 148,98 LAL .00 LOL 25.64 VL 32.776 GAL -5,20 AZL 89,60 HCA 209,74 SMA 187,61ECC ,22418 INC .3954 vl 29.909

90.34 TAL 330.98 TAp 180.72 RCA 145.55 Apo 229.67 V2 23.948

171.40 ZAE 163.64 ETE 140.15 ZAC 97.53 ETC 255.96 CLP 128.79

11.623 pTH 2,04 VHp 3.479 DpA 7,84 RAP 188,20 ECC 1,2255

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19.69 102.98 19 22 37 1904,9 -23.35 52.66

15.60 62.33 10 59 1 3794.9 2.54 176.23

19.40 104.45 20 45 18 1623.1 -24.21 31.64

15.08 60.92 12 10 17 3551.9 5.32 157.93

18,46 108,51 22 2 53 1366,9 -26,46 11,27

13.55 57.08 13 2 3 3380.9 5.36 143.68

RP 229.67 LAP -.20 LOP 235.38 VP 21.174 GAp -.21 AZP

RC 231.027 GL 3,49 GP 9.14 ZAL 152.13 ZAp 128.21ETS

PLANETOCENTR IC CONIC

C3 13,703 VHL 3,702 OLA 11,86 RAL 160.87 RAD 6557.5 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ

90.00 18 40 52 2504.86 -25.39 60.74

90.00 9 45 46 4394.93 6.29 182.90

100.00 20 8 14 2223,09 -26.45 39,72

100.00 11 1 5 4151.93 7.25 164.51

110.00 21 30 6 1966,93 -29,26 19.33

110.O0 11 55 42 3980,86 9,76 150.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

TOE ,6563 TRA-I,S817 TC3 1,5769 BAU ,3883 $GT 2941,5 9_ 1577,9 863 2478,4 ST 1263,5 8R 743,1 $8 2743,5

ROE ,4421RRA -.6072 RC3 1,4163 FAU ,40575 RRT ,9310 RRF -,9749 RTF -,9493 CRT ,9718 CRS ,9429 CST ,9943

FDE-4.3548 FRA12.9153 FC-25,6345 8SP 11706 SGB 3338,0 R23 -,1729 R13 -,9662 LSA 3099.7 MSA 257.7 SSA 31,5

BDE .7914 BRA 1.6943 BC3 2,1195 FSP 8327 SGt 3298,3 SG2 513,5 THA 27,26 ELI 1457,9 EL2 151,9 ALF 30,11

LAUNCH DATE OCT 19 1964 FLIGHT TIME 286.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 664.860 EARTH

RL 148.98 LAL .00 LOL 25.64 VL 32.767 GAL -5.17 AZI. 89.55 HCA 210.77 SMA 187.45 ECC .22336 1NC

RP 229.28 LAP -,23 LOP 236,41 VP 21,205 GAP -,52 AZP 90,39 TAL 331.05 TAp 181,81 RCA 145,58 APO

RC 232,913 GL 3,97 GP 9,04 ZAL 132,00 ZAP 126,70 ETS 171,88 ZAE 162,36 ETE 143,98 ZAC 97,31 ETC

PLANETOCENTRIC CONIC

C3 13,591 VHL 3,687 OLA 12,34 RAL 160,96 RAD 6567,5 VEL 11,618 pTH 2,04 VHP 3,417 OPA 7,96 RAP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90,00 18 37 10 2519.33 -25,61 61,74 19,82 102,52 19 19 9

90,00 9 50 tl 4376,88 5,72 181,88 15,62 62,22 11 3 8

100.00 20 4 50 2236,60 -26,68 40,66 19,54 104,01 20 42 7

100.00 11 5 13 4134,84 6,68 163,55 15,09 60,80 12 14 7

110.00 21 27 21 1976.41 -29.51 20.13 18.62 108.09 22 0 19

110.00 11 59 11 3985.80 9.21 149.19 13.55 56.93 13 5 17

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ,6189 TRA-1,4801 TC3 1,4307 BAU ,3687 $GT _753,G SGR 1390,7 $G3 2571,8

RDE ,4434 RRA -,6061 RC3 t,4389 FAU ,41988 RRT ,9ZSZ flRF -,9738 RTF -,9438

FOE-4,4167 FRAI3,334T FC-_8,7438 BSP 11133 SG8 3180,0 R23 -,1758 R13 -,9644

BDE ,7613 BRA 1,5994 BC3 _,0291 FSP 8655 961 3135,5 SG2 530,0 THA 29,03

TO MARS

,4478 vl 29,909

229,31 V2 23,988

255,99 CLP 127,24

187.69 ECC 1.2237

PC) CST TIM INJ Z LAT INJ 2 LONG

1919.3 -23.63 53.63

3776,9 1.95 175,22

1636.6 -24,49 32.55

3534,6 2.74 156,99

1378,4 -26,75 12,03

3365.8 4,79 142,89

ORBIT DETERMINATION ACCURACY

ST 1193,8 9R 748,0 83 2769,1

CRT ,9722 CRS ,9393 CST ,9928

LSA 3095,0 MSA 269,5 S�A 31.1

EL1 1400,9 EL2 149,2 ALF 31,75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CO_IC

RL 148.g8 LAL .00

RP 228.89 LAP -.26

RC 234.778 GL 4.43

PLANETOCENTRIC CON|C

C3 13.491 VHL 3.673

LNCH AZMTH LNCH TIME

90.00 18 33 40

90.00 9 54 27

100.00 20 1 37

100.00 11 9 11

110.00 21 24 46

110.00 12 2 32

FLIGHT TIME 288.00

DISTANCE 668.722

LOL 25.64 VL 32.75_ GAL -5.14 AZL 89.50 HCA 2_.80 SMA

LOP 237.44 VP 21.237 GAP -.83 AZP 90.42 TAL 531.10 TAp

GP 8.94 ZAL 131.89 _Ap 125.15 ETS 172.54 ZAE 160.97 ETE

ARRIVAL DATE AUG 3 1965

EARTH TO HARS

187.29 ECC .3259 INC .4976 vl 29.909

182.90 RCA 145.60 Apo 228.98 V2 24.029

147.36 ZAC 97.10 ETC 256.03 CLp 125.65

DLA 12.79 RAL 161.06 RAD 6567.5 VEL 11.614 PTH 2.08 VHP

L-I TIME |NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

2533.17 -25.81 62.70 19.97 102,08 19 16 53

4359.81 5.17 180.92 15.65 62.12 11 7 7

2249.52 -26.89 41.57 19.69 103.58 20 39 7

4118.70 6.15 162.66 15.12 60.69 12 17 49

1989.37 -29.74 20.91 18.79 107.69 21 57 55

3951.61 8.68 148.43 13.57 56,81 13 8 23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .5610 TRA-1.3745 TC3 1.2670 BAU .5487 SGT 2553.7 SGR 1603.8 SG3 2665.2

ROE .4449 RRA -.6059 RC3 1.4605 FAU .43384 RRT .9177 RRF -.9727 RTF -.9363

FDE-4.4777 FRA13.7604 FC-27.8400 BSP 10533 SGB 3015.6 R23 -.1798 RI3 -.9623

BDE .7318 BRA 1.5021 8C3 1.9335 FSP 8989 961 2965.2 962 548.9 THA 31.14

LAUNCH DATE OCT 19 1964 FLIGHT TIME 290.00

3.358 DpA 8.10 RAp 187.14 ECC 1.2220

PO CST TIM INJ 2 LAT INJ 2 LONG

1933.2 -23.89 34.56

3759.8 1.40 174.27

1649.5 -24.75 33.42

3518.7 2.20 156.10

1389.4 -27.03 12.76

3351.6 4.25 142.14

ORBIT DETERMINATION ACCURACY

ST 1121.2 SR 753.2 SS 2794.7

CRT .9730 CRS .9356 CST .9911

LSA 3091.1MSk 281.2 SSA 30.8

EL1 1342.9 EL2 145.2 ALF 33.61

ARRIVAL DATE AUG 5 1965

HELIOCENTRIC COMIC DISTANCE 672.593 EARTH TO MARS

RL 148.98 LAL .00 LOt. 25.64 VL 32.749 GAL -5.12 AZL 89.46 HCA 212.83 SMA 187.14 ECC .22187 INC .5446 V1 29.909

RP 228.51 LAp -.30 LOP 238.48 VP 21.270 GAp -1.13 AZP 90.46 TAL 331.15 TAp 183.98 RCA 145.62 APO 228.66 V2 24.070

RC 236.623 GL 4.86 GP 8.85 ZAL 131.79 ZAP 123.56 ET8 172.79 ZAE 159.48 ETE 150.34 ZAC 96.88 ETC 256.07 CLP 124.02

PLANETOCENTRIC CONIC

C3 13.402 VHL 3.6610LA 13.22 RAL 161.16 RAO 6567.5 VEL 11,610 PTH 2.05 VHp 3.303 DpA 8.27

LHCH _Z_TH L_CH TIME L-I TIME INJ LAT INJ LONG INJ RT _8C INJ AZ_,,TH !HJ T|M_ PO _ !|N

90.00 18 30 23 2546.41 -25.99 63.63 20.12 101,65 19 12 49 1946.4

90.00 9 58 33 4343.69 4.66 180.01 15.71 62.04 11 10 56 3743.7

100.00 19 58 36 2261.86 -27.08 42.43 19.86 103.16 20 36 18 1661.9

100.00 11 13 0 4103.47 5.64 161.81 15.17 60.60 12 21 23 3503.5

110.00 21 22 21 1999.84 -29.95 21.65 18.97 107.30 21 55 41 1399.8

110.00 12 5 45 3938.26 8.18 147.72 13.61 56.69 13 11 23 3338.3

DIFFERENTIAL CORRECTIONS

TOE .5428 TRA-1.2641 TC3 1.0881BAU .3294

ROE .4468 RRA -.6058 RC3 1.4820 FAU .44785

FDE-4.5389 FRA14.1833 FC-28.8301 BSP 9910

80E .7030 8RA 1.4018 BC3 1.8386 FSP 9320

MID-COURSE EXECUTION ACCURACY

SGT 2342.3 SgR 1617.1 963 2758.1

RRT .9076 RRF -.9717 RTF -.9261

2846.3 R25 -.1845 RI3 -.9598

SG1 2788.6 SG2 570.2 THA 33.67

RAp 186.57 ECC 1.2206

iNJ 2 tAT iNJ 2 LONG

-24.13 55.46

.88 173.37

-25.00 34.25

1.68 155.26

-27.29 13.46

3.74 141.45

ORBIT OETERN[HATION ACCURACY

ST 1045.9 SR 758.6 SS 2819.9

CRT .9742 CRS .9320 CST .9888

LSA 3087.8 MSA 292.8 SSA 30.5

EL1 1284.5 EL2 139.3 ALF 35.73

LAUNCH DATE OCT 19 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 148.98 LAb .00

RP 228.12 LAP -.33

RC 238.446 GL 5.27

PLANETOCENTRIC CONIC

C3 13.324 VHL 3.650

LNCH AZMTH LNCH TIME

90.00 18 27 17

90.00 10 2 30

100.00 19 55 47

100.00 11 16 41

110.00 21 20 6

110.00 12 8 51

DIFFERENTIAL CORRECTIONS

TOE .5044 TRA-1.1492

ROE .4490 RRA -.6061

F02-4.6015 FRA14.6048

ROE .6753 BRA 1.2993

DISTANCE 576.474 EARTH TO MARS

LOL 25.64 VL 32.741 GAL -5.10 AZL 89.41 HCA 213.87 SNA 187.00 ECC .22121 INC .5892 Vl 29.909

LOP 239.52 VP 21.304 GAp -1.43 AZP 90.49 TAL 331.18 TAp 185.06 RCA 145.64 Apo 228.37 V2 24.111

GP 8.76 ZAL 131.70 ZAP 121.92 ETS 173.22 ZAE 157.91 ETE 152.97 ZAC 96.65 ETC 256.11 CLP 122.34

OLA 13.62 RAL 161.27 RAD 6567.5 VEL 11,606 pTH 2.03 VHP 3.250 DpA 8.45 RAP 185.95 ECC 1.2t93

L-! TIME [NJ LAT INJ LONG |NJ RT A$C |HJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2559.06 -26.16 64.52 20.29 101.23 19 9 56 1959.1 -24.35 56.32

4328.49 4.17 179.16 15.78 61.97 11 14 38 3728.5 .39 172.52

2273.65 -27.26 45.26 20.03 102.76 20 33 41 1673.7 -25.23 35.03

4089.13 5.16 161.02 15.24 60.52 12 24 50 5489.1 1.19 154.48

2009.82 -30.15 22.55 19.15 106.92 21 53 36 1409.8 -27.54 14.14

3925.73 7.71 147.05 13.67 56.59 13 14 17 3325.7 3.26 140.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8939 BAU .3115 SGT 2120.8 8_R 1630.6 SG3 2850.4 ST 968.! SR 764.3 SS 2845.3

RC3 1.5029 FAU .46178 RRT .8938 RRF -.9706 RTF -.9118 CRT .9761CRS .9285 CST .9859

FC-30.0051BSP 9267 SGO 2675.2 R25 -.1894 R13 -.9571 LSA 3086.1MSA 304.2 SSA 30.2

BC3 1.7486 FSP 9651 SG1 2608.3 SG2 594.6 THA 36.72 EL1 1226.4 EL2 131.2 ALF 38.13

LAUNCH DATE OCT 19 1964 FLIGHT TIM( 294.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 227.73 LAp -.$6

RC 240.248 GL 5.67

PLANETOCENTRIC CONIC

C3 13.256 VHL 3.641

LNCH AZMTH LNCH TIME

90.00 18 24 24

90.00 10 6 18

100.00 19 53 9

100.00 11 20 14

110.00 21 16 1

110.00 12 11 51

DISTANCE 680.363

LOL 25.64 VL 32.734 GAL -5.09 AZL 89.37 HCA 214.92 SNA

LOP 240.56 VP 21.339 GAP -1.75 AZP 90.52 TAL 331.20 TAp

GP 6.67 ZAL 131.63 ZAP 120.24 ETS 173.64 ZAE 156.25 ETE

EARTH TO MARS

186.87 ECC .22060 INC .6314 vl 29.909

186.12 RCA 145.65 Apo 228.10 V2 24.152

155.31 ZAC 96.43 ETC 256.15 CLP 120.63

DLA 14.00 RAL 161.38 RAD 6567.5 VEL 11.604 PTH 2.03 VHP 3.200 DpA 8.65

L-I TIME ZNJ LAT INJ LONG ;NJ RT ASC ZNJ AZI4TH INJ TIME PO CST T|M

2571.16 -26.32 65.57 20.47 100.84 19 7 15 1971.2

4314.17 3.72 178.36 15.87 61.91 11 18 12 3714.2

2284.92 -27.43 44.06 20.21 102.37 20 51 14 1684.9

4075.65 4.71 160.27 15.35 60.45 12 28 9 3475.6

2019.56 -30.34 23.03 19.35 106.56 21 31 41 1419.4

3913.97 7.27 146.43 15.73 56.51 13 17 5 5314.0

DIFFERENTIAL CCRRECTION8

TOE .4663 TRA-1.0294 TC3 .6849 BAU .2959

ROE .4516 RRA -.G065 RC3 1.5228 FAU .47553

FDE-4.6666 FRA15.0197 FC-31.0573 BSP 8607

BDE .6491 ERA 1.1948 BC3 1.6698 FSP 9971

MID-COURSE EXECUTION ACCURACY

SGT 1990.T 8GR 1643.8 SG3 2941.1

RRT .8741 RRF -.9896 RTF -.8909

SGB 2505.4 R25 -.1958 R13 -.9542

SG1 2426.9 SG2 622.0 THA 40.44

RAp 185.31 ECC 1.2182

INJ 2 LAT INJ 2 LONG

-24.56 57.14

-.O7 171.72

-25.45 33.82

• 74 133.74

-27.77 14.78

2.81 140.17

ORBIT DETERMINATION ACCURACY

ST 888.5 SR 770.2 SS 2871.0

CRT .9786 CflS .9251 CST .9820

LSA 3086.3 MSA 315.6 SSA 29.9

ELI 1169.8 EL2 120.3 ALF 40.83

567



JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE OCT 19 1964 FLIGHT TIME 296.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 227.34 LAP -.39

RC 242.030 GL 6.04

PLANETOCENTRIC COH|C

C3 13.197 VNL 3.633

LNCH AZMTH LNCH TIME

90.00 18 21 42

90.00 10 9 58

100.00 19 SO 43

100.00 11 23 39

110.00 21 16 7

110.00 12 14 44

DIFFERENTIAL C(3qRECTIC_S

YOE .4297 TRA -.9028 TC3 .4686 BAU .2846

ROE .4§50 RRA -.6062 RC3 1.5437 FAU .48971

F08-4.7441 FRA15.4126 FC-32.1246 BSP 7894

BDE .6258 8RA 1.0874 BC3 1.6132 FSP 10253

DISTANCE 884.263 EARTH TO MARS

LOL 25.84 VL 32.726 GAL -5.08 AZL 89.33 HCA 215.97 SMA 186.75 ECC .22003 INC .6719 vl 29.909

LOP 241.61 VP 21.375 GAp -2.02 AZP 90.54 TAL 331.22 TAp 187.18 RCA 145.66 APO 227.84 V2 24.193

GP 8.59 ZAL 131.57 2Ap 118.§2 ETS 174.06 ZAE 154.52 ETE 157.39 ZAC 96.19 ETC 256.21 CLP 118.87

DLA 14.36 RAL 161.50 RAO 6567.5 VEL II.601 PTH 2.03 VHp 3.154 DPA 8.87 RAP 184.63 ECC 1.2172

L-I TIME |HI LAT INJ LONG INJ R? ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2582.72 -26.47 66.18 20.65 100.45 19 4 45 1982.7 -24.76 57.93

4300.71 3.28 177,60 15,98 61.86 11 21 39 3700.7 -.50 170.97

2295.67 -27.58 44.82 20.40 102.00 20 28 58 1695.7 -25.65 36.55

4062.99 4.28 159.57 15.43 60.39 12 31 22 3463.0 .31 153.94

2028.46 -30.51 23.69 19.56 I06.Zl 21 49 55 1428.5 -27.99 15.40

3902.97 6.86 145.85 13.84 56.43 13 19 47 3303.0 2.3g 139.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT I653.9 9GR I657.3 $83 3030.6 ST 808.6 SR 777.0 SS 2898.6

RRT .8459 RRF -.9686 RTF -.8601 CRT .9824 CRS .9222 CST .9763

SGB 2341.4 R23 -.1949 R13 -.9519 LSA 3090.8 MSA 327.0 SS4 29.4

SG1 2249.4 SG2 649.9 THA 45.07 EL1 1116.5 EL2 105.1 ALF 43.84

LAUNCH DATE OCT 19 1964 FLIGHT TIME 298.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CC_IC

RL 146.98 LAL .00

RP 226.95 LAP -.43

RC 243.792 GL 6.40

PLANETOCENTRIC C(_IMIC

C3 13.149 VHL 3.626

LNCH AZMTH LNCH TIME

90.00 18 19 13

90.00 10 13 31

100.00 19 48 28

100.00 11 26 57

110.00 21 14 22

110.00 12 17 32

DIFFERENTIAL CCRRECTIONS

TOE .3890 TRA -.7749

ROE .4575 RRA -.6071

FOE-4.7969 FRA15.8238

80E .6005 BRA .9844

O|8TANCE 688.170 EARTH TO MARS

LOL 25.64 VL 32.?20 GAL -5.06 AZL 89.29 HCA 217.02 SMA 186.64 ECC .21952 INC .7105 Vl 29.909

LOP 242.66 VP 21.412 GAP -Z.30 AZP 90.57 TAL 331.22 TAp 188.24 RCA 145.67 APO 227.61 V2 24.235

GP 8.51 ZAL 131.52 ZAp 116.76 (78 174.46 zN[ 152.73 ETE 159.24 ZAC 95.95 ETC 256.26 CLp 117.09

OLA 14.69 RAL 161.64 RAD 6567.5 VEL 11.599 PTH 2.03 VHP 3.111 DPA 9.11 RAp 183.92 ECC 1.2164

L-I TIME |NJ LAT INJ _G INJ RT A6C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2593.74 -26.60 66.96 20.86 100.08 19 2 27 1993.7 -24.94 58.69

4288.11 2.88 176.90 16.11 61.82 11 24 39 3688.1 -.91 170.27

2305.92 -27.73 45.55 20.61 I01.64 20 26 54 1705.9 -25.84 57.25

4051.16 3.88 158.92 15.56 60.34 12 34 28 3451.2 -.09 152.39

2037.13 -30.68 24.31 19.79 105.88 21 48 19 1437.1 -28.20 15.99

3892.72 6.47 145.30 13.96 56.36 13 22 25 3292.7 2.00 139.06

MID-COUR91[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .2239 8AU .2769 SGT 1416.4 SGR 1668.8 983 3118.1 ST 722.5 SR 782.4 SS 2920.9

RC3 1.5593 FAU .50228 RRT .7967 RRF -.9676 RTF -.8078 CRT .9861 CRS .9186 CST .9688

FC-33.0693 9SP 7298 SGB 2188.9 R23 -.1926 R13 -.9502 LSA 3090.5 MSA 337.8 SSA Zg.3

8C3 1.5753 FSP 10583 SG1 2078.1 SG2 687.5 THA 50.84 EL1 1061.3 ELI 88.5 ALF 47.31

LAUNCH GATE OCT 19 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 226.58 LAP -.48

RC 245.534 GL 6.74

PLANETOCENTRIC CONIC

C3 13.111VHL 3.621

LNCH AZMTH LNCH TIME

gO.DO 18 16 55

90.OO 10 18 55

100,00 19 46 24

100.00 11 30 6

110.00 21 12 47

110.00 12 20 14

DIFFERENTIAL CORRECTIONS

TOE .3508 TRA -.63g4 TC3 -.0265 8AU .2763

RDE .4610 RRA -.6088 RC3 1.5761 FAU .§1535

FDE-4.8696 FRA16.1969 FC-34.0301 BSP 6684

8DE .5793 8RA .8815 BC3 1.5763 FSP 10855

DISTANCE 692.087 EARTH TO MARS

LOL 25.64 VL 32.714 GAL -S.06 AZL 89.25 HCA 218.07 SMA 186.53 ECC .21905 INC .7472 vl 29.909

LOP 243.71 VP 21.450 GAp -2.58 AZP 90.59 TAL 331.21 TAp 189.28 RCA 145.87 APO 227.39 V2 24.277

GP 8.43 ZAL 131.49 ZAp 114.96 ETS 174.85 ZAE 150.87 ETE 160.91 ZAC 95.71 ETC 258.52 CLP 115.25

OLA 15.01RAL 161.78 RAO 6567.5 VEL 11.597 pTH 2.03 VHp 3.071 DpA 9.38 RAp 183.18 ECC 1.2156

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2604.25 -26.72 67.71 21.07 99.73 19 O 20 2004.3 -25.11 59.41

4276.33 2.50 I76.24 16.26 61.78 11 28 12 3676.3 -1.29 169.61

2315.70 -27.86 46.24 20,83 101.30 20 25 0 1715.7 -26,02 37.93

4040.12 3.51 158.31 15.70 60.30 12 37 28 3440.1 -.47 151.79

2045.3g -30.83 24.90 20.02 105.55 21 46 53 1445.4 -28.39 16.55

3883.19 6.11 144.80 14.09 56.30 13 24 57 3283.2 _,_ 138.57

MZD-COURS( EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

$GT 1185.6 SGR 1680.2 683 3198.g ST 637.8 SR 788.9 SS 2946.3

RRT .7149 RRF -.9665 RTF -.7198 CRT .9910 CRS .9157 CST .9571

S¢,B 2056.4 R23 -.1790 R13 -.9507 LSA 3096.4 MSA 348.7 SSA 28.9

SGI 1924.9 $G2 723.6 THA 58.23 ELI 1012.3 EL2 66.7 ALF 51.10

LAUNCH DATE OCT 19 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC

RL 146,98 LAL .00

RP 226.17 LAP -.49

RC 247.256 GL 7.07

PLANETOCENTRIC CONIC

C3 13.082 VHL 3.617

LNCH AZMTH LNCH TIME

SO.DO 18 14 50

90.OO 10 20 13

100.00 19 44 32

100.00 11 33 12

110.00 21 11 23

110.00 12 22 51

DIFFERENTIAL CORRECTIONS

TDE .3100 TRA -.5004 TC3 -.2949 8Au .2827

ROE .4640 RRA -.6067 RC3 1.5892 FAu .52726

FOE-4.9244 FRA16.5676 FC-34.8939 BSP 6195

80£ .5381 8RA .7864 BC3 1.6164 FSP 11142

OISTANCE 696,012 EARTH

LOL 25.64 VL 32,708 GAL -5,03 AZL 89,22 HCA 219.13 $144 186.43 ECC .21663 ]NC

LOP 244.77 VP 21.488 GAP -2.86 AZP 90.61 TAt. 331.19 TAp 190.32 RCA 145.67 APO

GP 8.34 ZAL 131.48 Zkp 113.12 ETS I75.23 ZAE 148.96 ETE 162.42 ZAC 95.46 ETC

TO MARS

,7823 Vl 29,909

227.19 V2 24.318

256.38 CLP 113.38

DLA 15.30 RAL 161.93 RAD 6567.5 VEL 11.596 PTH 2.03 VHP 3.035 OPA 9.62 RAP 182.41ECC 1.2153

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2614.25 -26.84 88.42 21.30 99.39 18 58 25 2014.2 -25.26 60.10

4265.38 2.15 175.63 16.43 81.76 11 31 18 3665.4 -1.64 169.00

2324.99 -27.98 46.91 21.07 |00.97 20 23 17 1725.0 -_8.18 38.57

4029.86 3.17 157.75 15.86 60.26 12 40 22 3429.9 -.82 151.23

2053.25 -30.97 25.47 20.27 105.25 21 45 36 1453.2 -28.57 17.09

3874.3? 5.78 144.34 14,24 56.25 13 27 25 3274.4 _.30 138.11

MID-COURSE EXECUTION ACCURA.CY ORBIT DETI[RN|I_ON ACCURACY

SGT 980.9 Sr_ 1889.6 883 3276.8 ST 549.6 SR _794.$ SS 2967.1

RRT .5840 RRF -.9654 RTF -.$594 CRT .9g34 CR8 .9123 CST .9389

SGB 1953.7 R23 -.1473 R13 -.9543 LSA 3099.5 MSA 359.3 SSA 28.6

SG| 1799.8 882 760.5 THA 87.68 EL1 964.g EL2 43.5 ALF 55.36

368



JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL.. I. 1964)

LAUNCH DATE OCT 19 1964 FLIGHT TIM( 304.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CCNIC

RL 148.g8 LAL .00

RP 225.78 LAP -.53

RC 248.959 GL 7.38

PLANETOCENTRIC CO_IC

C3 13.062 VHL 3.614

LNCH AZMTH LNCH TIME

90.00 18 12 57

90.00 10 23 23

100.00 19 42 51

100.00 11 36 10

110.00 21 10 8

110.00 12 25 22

DIFFERENTIAL CORRECTIONS

TO( .2695 TRA -.3565

RDE .4674 RRA -.6061

FDE-4.g844 FRA16.9164

BOE .§396 BRA .7032

DISTANCE 699,945 EARTH TO MARS

LOL 25.64 VL 32.702 GAL -5.05 AZL 89,18 HCA 220.19 SMA 186.34 ECC .21826 |NC .8162 Vl 29.809

LOP 245.83 VP 21.527 GAP -3.13 AZP g0.62 TAL 331.16 TAP 191.35 RCA 145.67 APO 227.01 V2 24.360

GP 8.26 ZAL 131.49 ZAP 111.25 ITS 175.61 ZAE 146.99 ETE 163.79 ZAC 95.20 ETC 256.45 ELF 111.49

DLA 15.57 RAL 162.09 RAD 6567.5 VEL 11.595 PTH 2.03 VHP 3.002 OpA 9.90 RAP 181.62 ECC 1.2150

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2623.74 -26.94 69.09 21.54 99.07 18 56 41 2023.7 -25.41 60.76

4255.23 1.82 175.06 16.61 61.74 11 34 18 3655.2 -1.97 168.43

2333.81 -28.09 47.54 21.32 100.65 20 21 45 1733.8 -26.34 39.18

4020.38 2.85 157.23 16.04 60.23 12 43 10 3420.4 -1.14 150.71

2060.71 -31.10 26.01 20.53 104.95 21 44 29 1460.7 -28.74 17.61

3866.25 5.47 143.91 14.42 56.20 13 29 48 3266.3 .99 137.68

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.5747 8AU .2970 SGT 836.2 SGR 1697.8 SG3 3350.1 ST 462.3 SR 799.9 SS 2988.5

RC3 1.6005 FAU .53864 RRT .2967 RRF ".9643 RTF -.2772 CRT .9975 CRS .9093 CST .9079

FC-35.7009 BSP 5824 SG8 1892.6 R23 -.0912 R13 -.9600 LSA 3106.0 NSA 369.6 SSA 28.3

BC3 1.7006 FSP 11400 SG1 1720.7 $GZ 787.9 THA 79.45 EL1 923.5 ELI 28.3 ALF 60.01

LAUNCH OATS OCT 19 1964 FLIGHT TIME 306.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 225.38 LAp -.56

RC 250.643 GL 7.67

PLANETOCENTRIC CONIC

C3 13.051VHL 3._13

LNCH AZMTH LNCH TIME

90.00 18 11 16

90.00 10 26 26

100.00 19 41 22

100.00 11 39 1

110.00 21 9 4

110.00 12 27 49

OIFFERENTIAL CORRECTIONS

TOE .2281 TRA -.2080

ROE .4708 RRA -.6050

FOE-5.0380 FRAtT.2428

BDE .5231BRA .6397

DISTANCE 703.886

LOt. 25.64 VL 32.697 GAL -5.05 AZL 89,15 HCA 221.25 S14A

LOP 246.90 Vp 21.567 GAp -3.40 AZP 90,64 TAL 331.12 TAP

GP 8.18 ZAL 131.51 ZAP 109.35 ETS 175.97 ZAE 144.98 IT(

EARTH TO MARS

186.25 ECC .21793 INC .8486 vl 29.909

192.37 RCA 145.66 APO 226.84 V2 24.402

165.03 ZAC 94.93 (TC 256.53 CLP 109.56

DLA 15.82 RAL 162.26 RAD 6567.5 VEL 11.595 PTH 2.03 VHP 2.972 DPA 10.18 RAP 180.80 ECC 1.2148

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TiME P_ _1.... ,:M''" ;N_ --_ L-,aT .,..Tut -_ LONG

2632.74 -27.04 69.73 21.80 98.76 18 55 9 2032.7 -25.55 61.38

4245.87 1.52 174.54 16.82 61.72 11 37 12 3645.9 -2.27 167.91

2342.18 -28.20 48.14 21.58 100.35 20 20 24 1742.2 -26.48 39.76

4011.67 2.55 156.75 16.24 60.21 12 45 53 3411.7 -1.43 150.23

2067.80 -31.23 26.53 20.80 104.67 21 43 32 1467.8 -28.90 18.10

3858.82 5.19 143.52 14.61 56.17 13 32 8 3258.8 .71 137.30

NIO-COURSA[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.8677 BAU .3190 $GT 800.9 SGR 1704.0 SG3 3417.3 ST 376.6 SR 805.1 SS 3007.4

RC3 1.6090 FAU .54911 RRT -.0956 RRF -.9631RTF .1220 CRT .9902 CRS .9061CST .8509

FC-36.4244 BSP 5642 SGB 1882.9 R25 _01S5 R13 -.9638 LSA 3112.8 NSA 379.7 SSA 28.0

BC3 1.8281FSP 11644 SG1 1705.8 SG2 797.2 THA 92.95 EL1 887.5 EL2 47.6 ALF 65.07

LAUNCH DATE OCT lg lg64 FLIGHT TIME 508.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 148.96 LAL .00

RP 224.99 LAP -.59

RC 252.307 GL 7.96

PLANETOCENTRIC CONIC

C3 13.050 VHL 3.612

LNCH AZMTH LNCH TIME

gO.Q0 18 9 48

90.00 10 29 22

100.00 19 40 5

100.00 11 41 46

110.00 21 8 10

110.00 12 30 11

DIFFERENTIAL CORRECTIONS

TOE .1821 TRA -.0574

ROE .4720 RRA -.6055

FOE-5.0355 FRAt7.5996

9DE .5059 8RA .6062

DISTANCE 707.834 EARTH TO MARS

LOL 25.64 VL 32.693 GAL -5.06 AZL 89.12 HCA 222.32 SHA )86.17 ECC .21765 INC .6799 Vl 29.909

LOP 247.97 VP 21.607 GAP -3.66 AZP 90.55 TAL 331.06 TAp 193.39 RCA 145.65 Apo 226.69 V2 24.444

GP 8.09 ZAL 131.55 ZAP 107.43 ITS 175.33 ZAE 142.95 IT( 166.17 ZAC 94.66 ETC 256.60 CLP 107.61

DLA 16.06 RAL 162.44 RAD 6567,5 VEL 11.595 PTH 2.03 VHp 2.946 DFA 10.47 RAp 179.96 (CC 1.2148

L-I TIME INJ LAT INJ LONG |NJ RT ASC IHJ AZHTH ]NJ TIME PO CST TIM lNJ Z LAT INJ 2 LONG

2641.23 -27.12 70.34 22.07 98.47 18 53 49 2041.2 -25.67 61.97

4237.34 1.24 174.06 17.04 61.71 11 39 59 3637.3 -2.55 167.43

2350.07 -28.29 48.71 21.86 100.07 20 19 15 1750.1 -26.61 40.31

4003.73 2.28 156.31 16.46 60.19 12 48 30 3403.7 -1.70 149.79

2074.49 -31.34 27.02 21.09 104.40 21 42 44 1474.5 -29.05 18.56

3852.08 4.93 143.16 14.82 56.13 13 34 23 3252.1 .45 136.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.1844 BAU .3484 SGT 908.1 SGR 1705.6 SG3 3475.4 ST 291.3 SR 807.2 SS 3015.2

RC3 1.6081 FAU .55612 flRT -.4412 RRF -.9617 RTF .4859 CRT .9519 CRS .9013 CST .7341

FC-36.8934 BSP 5727 ST, B 1932.3 R23 .0589 R13 -.9623 LSA 3110.6 NSA 389.1 SSA 28.1

8C3 1.9972 FSP 11977 SG1 1764.4 SG2 787.8 THA 106.62 ELI 854.0 EL2 84.4 ALF 70.85

LAUNCH DATE OCT 19 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 224.60 LAP -.63

RC 253.g§1 GL 8.23

PLANETOCENTRIC CONIC

C3 13.057 VHL 3.613

LNCH AZMTH LNCH TIME

90.00 18 8 31

90.00 10 32 11

100.00 19 38 59

100.00 11 44 25

110.00 21 7 25

110.00 12 32 28

DIFFERENTIAL CORRECTIONS

TOE .1420 TRA .1021

ROE .4767 RRA -.6016

FOE-5.1151 FRAI7.8351

BOE .4975 BRA .6102

DISTANCE 711.793 EARTH TO MARS

LOt. 25.64 VL 32.689 GAL -5.06 AZL 89.09 HCA 223.40 SMA 186.10 ECC .21741 INC .9098 vl 29.909

LOP 249.04 VP 21.648 GAP -3.92 AZP 90.66 TAt. 331.00 TAp 194.$9 RCA 145.64 APO 226.56 V2 24.486

GP 8.01 2AL 131.60 ZAP 105.47 ITS 176.68 ZA( 140.84 ETE 167.22 ZAC 94.39 ETC 256.69 CLP 105.63

DLA 16.27 RAL 162.64 RAD 6567.5 VEL 11.595 PTH 2.03 VHP 2.923 DpA 10.77 RAP 179.09 ECC 1.2149

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2649.26 -27.20 70.91 22.36 98.19 18 52 41 2049.3 -25.79 62.53

4229.55 .99 173.63 17,28 6t.70 11 42 41 3629.6 -2.80 167.00

2337.54 -28.38 49.24 22.15 99.80 20 18 16 1757.5 -26.74 40.83

3996.50 2.04 155.92 16,70 60.17 12 51 1 3396.5 -1.95 149.39

2080.84 -31.45 27.48 21,40 104.15 21 42 6 1460.8 -29.19 19.01

3845.97 4.70 142.84 15.04 56.10 13 36 34 3246.0 .22 136.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.4893 BAU .3835 SGT 1112.5 5fAR 1709.2 SG3 3530.4 ST 233.1SR 813.3 SS 3036.2

RC3 1.6151FAU .56617 RRT -.6593 RRF -.9604 RTF .7115 CRT .8125 CRS .8993 CST .4828

FC-37.5390 BSP 5980 SGB 2039.3 R23 .0976 R13 -.9611 LSA 3126.4 MSA 399.9 SSA 27.5

BC3 2.1969 FSP 12103 SG1 1894.6 SG2 754.6 THA 118.06 EL1 835.7 EL2 132.3 ALF 76.55

SS9



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CON|C

RL 148.98 LAL .00

RP 224.21 tap -.66

RC 255.576 GL 8.48

PLANETOCENTR IC CONIC

C3 13.074 VHL 3.616

LNCH AZMTH LNCH TIME

80.00 18 7 27

90.00 10 34 54

100.00 19 38 4

100.00 11 46 58

110.00 21 8 51

110.00 12 34 41

FLIGHT TIME 312.00 ARRIVAL OATE AUG 27 1965

DISTANCE 715.759 EARTH TO MARS

LOL 25.64 VL 32.685 GAL -5.07 AZL 89.06 HCA 224.47 SMA 186.04 ECC .21721 INC .9387 V1 29.909

LOP 250.11 VP 21,690 GAP -4.17 AZF 90.67 TAL 330.92 TAp 185.38 RCA 145.63 APO 226.45 VZ 24.§27

GP 7.92 ZAL 131.67 ZAp 103.50 ETS 177.03 ZkE 138.72 ETE 168.18 ZAC 94.11ETC 256.77 CLP 103.63

DLA 16.47 RAL 162.84 RAD 6567.S VEL 11.596 PTH 2.03 VHP 2.904 DPA 11.07 RAP 178.21 ECC 1.2152

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.80 -27.27 71.45 22.66 97.93 18 51 44 2056.8 -25.89 63.06

4222.55 .77 173.24 17.54 61.69 11 45 16 3622.6 -3.02 166.61

2364.56 -28.46 49.75 22.46 99.55 20 17 29 1764.6 -26.85 .41.32

3990.02 1.82 155.56 16.96 60.16 12 53 28 3390.0 -2.17 149.04

2086.81 -31.55 27.92 21.72 103.90 21 41 38 1486.8 -29.31 19.42

3840.54 4.4g 142.56 15.29 56.08 13 38 41 3240.5 .01 136.34

DIFFERENTIAL CORRECTIONS

TOE .0996 TRA .2647 7C3-1.8083 BAU .4239

ROE .4808 RRA -.5977 RC3 1.6164 FAU .57414

F08-5.1733 FRAtS.0389 FC-38.0195 8SP 6485

BOE .4910 BRA .6537 BC3 2.4254 FSP 12241

LAUNCH DATE OCT 19 1964

HELIOCENTRIC C(_41C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1387.8 SGR 1709.4 SG3 3576.6 ST 208.9 SR 818.2 SS 3052.2

RRT -.7757 RRF -.9589 RTF .8304 CRT .4677 CRS .8968 CST .0340

8GB 2201.9 R23 .t126 R13 -.9621 LSA 3140.4 HSA 408.1 SSA 27.1

$61 2081.0 SG2 719.5 THA 127.43 ELI 824.3 EL2 183.3 ALF 82.83

FLIGHT TIME 314.00 ARRIVAL DATE AUG 29 1965

DISTANCE 719.732 EARTH TO MARS

RL 148.98 LAL .00

RP 223.82 LAP -.69

RC 257.180 GL 8.73

PLANETOCENTRIC CONIC

C3 13.099 VHL 3.619

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 18 G 35 2663.86 -27.34

90.00 10 37 29 4216.33 .57

100.00 19 37 22 2371.14 -28.54

100.00 11 49 24 3984.28 1.62

110.00 21 6 26 2092.43 -31.64

110.00 12 36 49 3835.76 4.31

DIFFERENTIAL CCRRECTIONS

TOE .0563 TRA .4310 TC3-2.1346 BAU .4686

ROE .4845 RRA -.5932 RC3 1.8136 FAU .58059

FOE-5.2212, FRA18.2552 FC-38.3726 8SP 7195

BDE .4878 BRA .7333 8C3 2.6759 FSP 12364

LOt. 25.64 VL 32.681 GAL -5.08 AZL 89.03 HCA 225.55 SHA 185.98 ECC .21706 INC .9668 vl 29.909

LOP 251.19 VP 21.732 GAP -4.42 AZP 90.68 TAt. 330.83 TAP 196.38 RCA 145.61 APO 226.34 V2 24.569

GP 7.82 ZAL 131.76 ZAP 101.51 ETS 177._HI ZAE 136.58 ETE 169,07 ZAC 93.82 ETC 256.87 CLP 101.62

DLA 16.65 RAL 163.06 RAD 6567.5 VEL 11.597 PTH 2.03 VHP 2.888 DPA 11.38 RAP 177.31 ECC 1.2156

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.96 22.98 97.68 18 50 59 2063.9 -25.99 63.55

172.89 17.82 61.69 11 47 46 3616.3 -3.22 166.26

50.23 22.78 99.31 20 16 53 1771.1 -26.95 41.78

155.24 17.23 60.15 12 55 48 3384.3 -2.36 148.72

28.33 22.05 103.68 21 41 19 1492.4 -29.43 19.82

142.30 15.55 _6.06 13 40 45 3235.8 -.17 136.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1703.7 8GR 1706.9 863 3614.1 ST 236.1 6R 822.2 SS 3065.1

RRT -.8372 RRF -.9573 RTF .8933 CRT .0200 CRS .8941 CST -.4260

SGB 2411.7 R23 .1115 RI3 -.9655 LSA 3154.6 HSA 417.4 SSA 26.7

SG1 2311.4 862 688.1 THA 134.94 EL1 822.2 EL2 236.0 ALF 89.64

LAUNCH OATE OCT 19 1964

HELIOCENTRIC CONIC

RL 146.96 LAL .00

RP 223.44 LAp -.72

RC 258.763 GL 8.96

PLANETOCENTR|C CONIC

C3 13.133 VHL 3.624

LNCH AZMTH LNCH T|HE

90.00 18 5 56

90.00 10 39 58

100.OO 19 36 51

tOO.OO 11 51 45

110.00 21 6 12

110.00 12 38 53

FLIGHT TIME 316.00 ARRIVAL DATE AUG 31 1965

DISTANCE 723.713 EARTH TO MARS

LOL 25.64 VL 32.678 GAL -5.10 AZL 89.01 HCA 226.64 SMA 185.92 ECC .21695 INC .9939 Vl 29.909

LOP 252.28 VP 21.774 GAP -4.67 AZP 90.68 TAL 330.73 TAp 197.36 RCA 145.59 APO 226.26 V2 24.611

GP 7.73 ZAL 131.87 ZkP 99.50 ETS 177.69 ZAE 134.41 ETE 169.89 ZAC 93.53 ETC 256.96 CLP 99.59

OLA 16.81 RAL 163.29 RAD 6567,5 VEL 11.598 PTH 2.03 VHP 2.876 DpA 11.68 RAP 176.41 ECC 1.2161

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2670.43 -27.40 72.43 23.32 97.45 18 50 27 2070.4 -26.08 64.01

4210.89 .39 172.59 18.11 61.69 11 50 9 3610.9 -3.40 165.96

2377.27 -28.60 50.67 23.12 99.08 20 16 28 1777.3 -27.05 42.21

3979.28 1.45 154.97 17.52 60.14 12 58 4 3379.3 -2.53 148.45

2097.69 -31.72 28.72 22.40 103.46 21 41 10 1497.7 -29.55 20.19

3831.63 4.15 t42.09 15.84 56.04 13 42 44 3231.6 -.33 135.88

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0116 TRA .6009 TC3-2.4676 BAU .5170 SGT 2045.4 SGR 1701.6 SG3 3642.7 ST 303.1SR 825.4 SS 3074.0

ROE .4879 RRA -.5883 RC3 1.6068 FAU .58545 RRT -.8714 RRF -.9556 RTF .9285 CRT -.2980 CRS .891D CST -.6963

FDE-5.2545 FRA18.4262 FC-38.5926 8SP 8063 SGB 2660.7 R23 .1029 R13 -.9699 LSA 3168.6 MSA 426.2 SSA 26.3

BDE .4880 BRA .8409 BC3 2.9446 FSP 12475 SG1 2576.9 SG2 662.6 THA 141.00 ELI 831.0 EL2 287.3 ALF 97.10

LAUNCH DATE OCT 19 1964 FLIGHT TIME 318.00 ARRIVAL DATE 8EP 2 1965

HELIOCENTRIC CONIC DISTANCE 727.702

RL 148.98 LAL .OO LOt. 25.64 VL 32.675 GAL -3.12 AZL 88.98 HCA

RP 223.05 LAp -.75 LOP 253.37 VP 21.817 GAP -4.91 AZP 90.69 TAL

RC 260.328 GL 9.18 GP 7.63 ZAL 131.99 ZAP 97.49 ETS 178.01 zAE

PLANETOCENTRIC CONIC

C3 13.177 VHL 3.630 DLA

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 18 5 30 2676.54 -27,45 72.87 23.67 97.24 18 50 6

gO.D0 10 42 20 4206.21 .24 172.33 18.43 61.68 11 52 26

tOO.OO 19 36 31 2382.98 -28.66 51.08 23.48 98.87 20 16 14

100.00 11 53 59 3975.00 1.31 154.74 17.83 60.13 13 0 14

110.00 21 6 8 2102.61 -31.80 29.08 22.77 103.26 21 41 11

110.00 12 40 52 3628.14 4.02 141.91 16.14 56.03 13 44 40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0339 TRA .7737 TC3-2.8041 BAU .5685 SGT 2403.6 SGR 1693.8 863 3662.0

ROE .4914 RRA -.5822 RC3 1._971 FAU .38913 RRT -.8913 RRF -.9537 RTF .9496

FDE-5.2865 FRA18.5514 FC-38.7074 BSP 9041 SGB 2940.5 R23 .0916 R13 -.9743

BDE .4926 BRA .9683 8C3 3.2271 FSP 12538 SG1 2869.2 SG2 643.5 THA 145.92

EARTH TO MARS

227.72 SMA 185.87 ECC .21688 |NC 1.0200 vt 29.909

330.61 TAp 198.34 RCA 145.56 APO 226.18 V2 24.653

132.22 ETE 170.65 ZAC 93.24 ETC 257.06 CLP 97.56

16.95 RAL 163.53 RAD 6567.5 VEL 11.600 pTH 2.03 VHP 2.667 DpA 11.98 RAP 175.49 ECC 1.2169

PC, CST TIM INJ 2 LAT INJ 2 LONG

2076.5 -26.16 64.44

3606.2 -3.55 165.69

1783.0 -27.14 42.61

3375.0 -2.68 148.21

1502.6 -29.65 20.53

3228.1 -.47 135.70

ORBIT DETERMINATION ACCURACY

8T 391.5 SR 828.2 SS 3090.8

CRT -.4750 CRS .8882 CST -.8247

LSA 3184.5 MSA 434.5 8SA 25.9

EL1 852.8 EL2 354.6 ALF 105.02

370



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19S4)

LAUNCH DATE OCT 19 1964 FLIGHT TIME 320.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 222.66 LAp -.79

RC 261.869 GL 8.40

PLANETOCENTRIC CONIC

C3 13.228 VHL 3.837

LNCH AZMTH LNCH TSMI[

90.00 18 5 15

90.00 10 44 36

100.00 _ 36 24

tOO.D0 11 56 8

110.00 21 6 14

110._0 12 42 48

DISTANCE 731.698 EARTH TO MARS

LOL 25.64 VL 32.673 GAL o5.14 AZL 88.95 HCA 228.82 SMA 185.83 ECC .21685 INC 1.0453 Vl 29.909

LOP 254.48 VP 21.861 GAP -5.15 AZP 90.69 TAL 330.48 TAp 199.30 RCA 145.53 APO 228.13 V2 24.695

GP 7.52 ZAL 132.13 ZAP 95.47 ETS 178.52 ZAE 130.02 ETE 171.37 ZAC 92.94 ETC 257.17 CLP 95.52

DLA 17.08 RAL 163.78 RAD 6567.5 VEL 11.602 pTH 2.03 VHP 2.862 OpA 12.28 RAp 174.58 ECC 1.2177

L-I TIME INJ LAT lHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2682.17 -27.50 73.28 24.04 97.04 18 49 58 2082.2 -26.24 64.84

4202.30 .11 172.11 18.76 61.88 11 54 38 3602.3 -3.67 165.47

2388.25 -28.72 51.47 23.85 98.68 20 16 12 1788.3 -27.22 42.98

3971.45 1.19 154.54 18.18 60.13 13 2 20 3371.4 -2.80 148.02

2107.18 -31.87 29.42 23.15 103.07 21 41 21 1507.2 -29.74 20.85

3825.28 3.91 141.76 16.46 58.01 13 48 33 3225.3 -.57 135.55

ORBIT DETERMINATION ACCURACY

ST 491.3 SR 830.4 SS 3084.8

CRT -.5751CRS .8852 CST -.8885

LSA 3201.6 MSA 442.6 SSA 25.5

EL1 888.8 EL2 375.6 ALF 113.16

DIFFERENT1AL CORRECTIONS

TDE -.0804 TRA .9502 TC3-3.1428 BAU .6224

ROE .4948 RRA -.5752 RC3 1.5836 FAU .59121

F02-5.3108 FRA18.8402 FC-38.8894 SSP 10112

8DE .5013 BRA 1.1107 SC3 3.5193 FSP 12580

MID-CoURSE EXECUTION ACCURACY

SGT 2774.0 SGR 1683.1 SG3 3671.4

RRT -.9031 RRF -.9516 RTF .9629

SGB 3244.7 R23 .0802 RI3 -.9784

SG1 3182.9 $G2 629.9 THA 149.98

LAUNCH DATE OCT 19 1964 FLIGHT TIME 322.00 ARRIVAL DATE $EP 6 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 222.28 LAp -.82

RC 263.392 GL 9.60

PLANETOCENTRIC CONIC

C3 13,291 VHL 3.646

LNCH AZHTH LNCH T|ME

90.00 18 5 14

90.00 10 48 45

100.00 19 36 28

1(30.00 11 58 11

110.00 21 6 30

110.00 12 44 39

DIFFERENTIAL CORRECTIONS

TOE -.1271 TRA 1.1294

RDE .4980 RRA -.5674

F02-5.3273 FRA18.6932

BDE .5140 BRA 1.2639

DISTANCE 755.701

LOL 25.64 VL 32.670 GAL -5.16 AZL 88.93 HCA 229.91 SMA

LOP 255.55 VP 21.905 GAP -5.38 AZP 90.69 TAL 330.34 TAP

GP 7.41 ZAL 132.29 ZAP 93.43 ETS 178.62 ZAE 127.81 ETE

EARTH TO MARS

185.79 ECC .21686 INC 1.0701 vl 29.909

200.25 RCA 145.50 APO 226.08 V2 24.737

172.03 ZAC 92.65 ETC 257.27 CLp 93.48

DLA 17.19 RAL 164.03 RAD 6567.5 VEL 11.605 PTH 2.03 VHP 2.860 DpA 12.57 RAp 173.66 ECC 1.2187

L-I TIME INJ LAT INJ LONG I_j RT ASC |HJ AL-ni4TH ._.v"' TTuC.._. PO reT.................Tlu TUl _ lit _NJ • LC_NG

2687.33 -27.54 73.63 24.43 96.86 lB 50 1 2087.3 -26.50 65.20

4199o15 .01 171.93 19.11 61.68 11 56 44 3599.2 -3.T7 165.30

2393.11 -28.77 51.82 24.24 98.50 20 16 21 1793.1 -27.29 43.33

3968.61 1.09 154.38 16.51 60.13 13 4 20 3368.6 -2.88 147.86

2111.42 -31.93 29.73 23.55 102.90 21 41 41 1511.4 -29.83 21.15

3823.06 3.83 141.64 16.80 36.01 13 48 22 3223.1 -.66 135.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.4801 BAU .6781 SGT 3151.3 S_ 1669.9 SG3 3671.3 ST 597.0 SR 832.0 SS 3086.1

RC3 1.5664 FAU .59171 RRT -.9100 RRF -.9493 RTF .9717 CRT -.6343 CRS .8822 CST -.9228

FC-38.5429 BSP 11257 SGB 3566.4 R23 .0702 RI3 -.9818 LSA 3220.0 MSA 450.7 SSA 25.1

BC3 3.8164 FSR 12597 SG1 3511.9 SG2 621.1 THA 153.38 ELi 938.8 EL2 409.0 ALF 120.97

LAUNCH DATE OCT 19 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEp 8 196S

HELIOCENTRIC CONIC

RL 148.g8 LAL .DO

RP 221.89 LAp -.85

RC 264.895 GL 9.78

PLANETOCENTRIC CONIC

C3 13.362 VHL 3.655

LNCH AZMTN LNCN TIME

90.00 18 5 24

90.00 10 48 47

100.00 19 36 44

100.00 12 0 9

110.00 21 6 58

110.00 12 48 26

DIFFERENTIAL CORRECTIONS

TOE -.1753 TRA 1.3107 TC3-3.8169 6AU .T357

ROE .5014 RRA -.5585 RC3 1.5467 FAU .59101

FOE-5.3423 FRAIS.7000 FC-38.2925 9SP 12434

80E .5312 6RA 1.4248 BC3 4.1184 FSP 12562

DISTANCE 759.711 EARTH TO MARS

LOL 25.64 VL 32.668 GAL -5.19 AZL 88.91 HCA 231.01 SMA 185.76 ECC .21692 INC 1.0939 Vl 29.909

LOP 256.65 Vp 21.949 GAp -5.62 AZP 90.69 TAL 330.19 TAp 201.20 RCA 145.46 APO 226.05 V2 24.779

GP 7.30 ZAL 132.47 ZAP 91.44 ETS 178.91 ZAE 125.61 ETE 172.65 ZAC 92.35 ETC 257.38 CLP 91.45

DLA 17.28 RAL 164.33 RAO 6567.5 VEL 11.608 pTH 2.03 VHp 2.862 DpA 12.85 RAp 172.75 ECC 1.2199

L*I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2692.03 -27.58 73.99 24.83 96.69 18 50 16 2092.0 -26.36 65.53

4196.76 -.07 171.80 19.48 61.66 11 58 44 3596.8 -3.85 165.16

2397.54 -28.81 52.14 24.85 98.33 20 16 41 1797.5 -27.36 43.64

3966.49 1.02 154.27 18.87 60.12 13 6 15 3366.5 -2.96 147.75

2115.33 -31.99 30.02 23.96 102.73 21 42 11 1515.3 -29.91 21.43

3821.47 3.77 141.56 17.16 56.00 13 50 8 3221.5 -.72 135.35

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3534.4 9GR 1654.3 SG3 3681.7 ST 706.5 SR 833.4 SS 3085.3

RRT -.9140 RRF -.9468 RTF .9778 CRT -.6731CRS .8794 CST -.9435

SGB 3902.4 R23 .0617 RI3 -.9846 LSA 3240.8 MSA 458.1 SSA 24.7

861 3853.5 862 615.7 THA 156.19 EL1 1002.5 EL2 434.3 ALF 128.08

LAUNCH DATE OCT 19 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 221.51 LAp -.88

RC 266.379 GL 9.96

PLANE_TOCENTRIC CONIC

C3 13.442 VHL 3.686

LNCH AZMTH LMCH TIME

90.00 18 3 48

90.00 10 50 43

100.00 19 37 11

100.00 12 2 0

110.00 21 T 32

110.00 12 46 9

OIFFERENTZAL CORRECTIONS

TOE -.2240 TRA 1.4949

RDE .5048 RRA -.5490

F02-5.3463 FRA18.6T57

BOE .5521BRA 1.5926

DISTANCE 743.728 EARTH TO MARS

LOt. 25.64 VL 32.667 GAL -5.22 AZL 88.88 HCA 232.11 SMA 185.73 ECC .21701 INC 1.1172 vl 29.909

LOP 257.73 VP 21.994 GAP -3.84 AZP 90.69 TAL 330.02 TAp 202.14 RCA 145.42 ApO 226.03 V2 24.820

GP 7.19 ZAL 132.68 ZAP 89.43 ETS 179.20 ZAE 123.40 ETE 173.23 ZAC 92.08 ETC 257.49 CLP 89.43

DLA 17.36 RAL 164.62 RAD 6567.5 VEL 11.612 PTH 2.03 VHp 2.868 DpA 13.13 RAp 171.85 ECC 1.2212

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2698.27 -27.61 74.29 25.25 96.34 18 50 44 2096.3 -26.42 65.83

4195.13 -.12 t71.71 19.86 61.68 12 O 38 3595.1 -3.90 185.07

2401.56 -28.83 52.43 25.07 98.19 20 17 13 1801.6 -27.42 43.92

3965.09 .97 154.19 19.25 60.12 13 8 5 3365.1 -3.01 147.67

2118.91 -32.03 30.29 24.39 102.58 21 42 50 1518.9 -29.98 21.68

3820.50 3.73 141.51 17.53 56.00 13 51 50 3220.5 -.76 135.30

HID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.1488 BAU .7943 SGT 3920.3 SGR 1636.2 SG3 3642.5 ST 818.6 SR 834.0 SS 3081.5

RC3 1.5232 FAU .58853 RRT -.9156 RRF -.9440 RTF .9822 CRT -.6989 CRS .8764 CST -.9565

FC-37.9034 9SP 13656 SGB 4248.1 R23 .054T R13 -.9869 LSA 3262.6 MSA 465.4 SSA 24.2

0C3 4.4196 FSP 12516 961 4203.6 962 613.0 THA 156.61 ELI 1077.1 EL2 453.4 ALF 134.24
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC C(_41C

RL 146.98 LAL .DO

RP 221.13 LAP -.91

RC 287.844 GL 10.13

PLAN(TOCENTRIC CONIC

C3 13.532 VHL 3.67S

LNCH AZNTH LNCH TIME

go. Do 16 6 23

gO.DO 10 52 32

lO0.OO 19 37 SO

100.00 12 3 46

110.00 21 8 17

110.00 12 49 48

FLIGHT TIN[ 328.00 ARRIVAL DATE SEP 12 1965

DISTANCE 747.752 EARTH TO MARS

LOt. 25.64 YL 32.865 GAL -S.25 AZL 88.86 HCA 233.22 SNA 185.71 ECC .21715 INC 1.1400 V1 29.909

LOP 258.86 Vp 22,038 ;&p -6.07 AZF 90.68 TAL 329.64 TAP 203.06 RCA 145.38 APO 226.03 V2 24.882

GP 7.07 ZAL 132.87 ZAP 87.44 ETS 179.47 ZA( 121.20 ET( 173.77 ZAC 91.76 (TC 257.60.CLP 87.42

DLA 17.42 RAL 164.92 RAD 6567.5 VEL 11.615 PTH 2.04 VHP 2.877 DpA 13.39 RAP 170.96 ECC 1.2227

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2700.06 -27,64 74.57 25.69 96.41 18 51 23 2100.1 -26.47 66.10

4194.25 -.15 171.66 20.26 61.68 12 2 26 3594.3 -3.93 165.02

2403.17 -26.88 52.69 25.51 98.05 20 17 35 1805.2 -27.47 44.18

3964.$8 .95 154.13 19.65 60.I2 13 9 50 3364.4 -3.03 147.63

2122.17 -32.I0 30.33 24.84 102.45 21 43 39 1322.2 -30.05 21.91

3820.14 3.72 141.49 17.93 36.00 13 33 29 3220.1 -.77 135.28

DIFFERENTIAL _RRECTI(_4_S

TOE -.2737 TRA 1.6808 TC3-4.47§2 6AU

ROE .5078 RRA -.5383

FDE-3.S47D FRAIG.6071

60E .5769 BRA 1.7649

LAUNCH DATE OCT 19 1964

MIO-COURSE EXECUTION ACCuRACy

.8538 SGT 4307.0 SGR 1616.2 SG3 3614.4

RCS 1.4975 FAU .58495 RRT -.9161RRF -.9410 RTF .9834

FC-37.4224 BSP 14688 SG6 4600.3 R23 .0491 RI3 -.9888

BC3 4.7192 FSP 12424 SG1 4559.4 SG2 612.3 THA 160.67

HELIOCENTRIC CCNIC

RL 146.96 LAL .00 LOL 25.84 VL $2.664 GAL

RP 220.75 LAP -.94 LOP 259.97 VP 22.083 GAP

RC 269.292 G_- 10.29 GP 6.96 ZAL 133.10 ZAP

PLAN(TOCENTRIC CONIC

CS 13.632 VHL 3.692

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 7 11 2703.40 -27.67

gO.DO 10 54 14 4194.12 -.15

100.00 19 38 41 2408.37 -28.92

100.00 12 5 26 3964.38 .95

110.00 21 9 13 2123.12 °32.14

110.00 12 31 24 3820.40 3.73

DIFFERENTIAL CCRRECTION$

TOE -.3241 TRA 1.8687 TC3-4.7942 BAU .9138

ROE .5108 RRA -.3274 RC3 1.4686 FAU .57971

F0(-5.3392 FRA18.S065 FC-38.8154 9SP 16149

BOE .6050 BRA 1.9417 BC3 5.0141 FSP 12310

ORBIT DETERMINATION ACCURACY

ST 932.2 SR 834.3 SS 3075.4

CRT -.7168 CRS .8735 CST -.9632

LSA 3286.2 MSA 472.4 SSA 23.7

ELI 1160.5 EL2 467.3 ALF 139.41

FLIGHT TIM( 330.00 ARRIVAL OAT( SEP 14 1965

DISTANCE 751.782 EARTH TO MARS

-5.28 AZL 88.84 HCA 234.33 SMA 185.69 ECC .21732 INC 1.1621 vl 29.909

-6.29 AZP 90.68 TAt. 329.63 TAP 203.98 RCA 145.33 APO 226.04 V2 24.903

85.46 ETS 179.73 ZAE 119.02 ETE 174.28 ZAC 91.47 ETC 237.71 CLP 85.42

DLA 17.47 RAL 165.23 RAO 6567.5 VEL 11.620 PTH 2.04 VHP 2.689 OpA 13,64 RAP 170.09 ECC 1.2244

INJ tONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

74.81 26.15 96.29 18 52 15 2103.4 -26.51 66.33

171.85 20.6f 61.68 12 4 9 3594.1 -3.94 165.02

52.93 25.97 97.93 20 18 49 1808.4 -27.32 '44.40

134.15 20.07 60.12 13 11 31 3364.4 -3.03 147.63

30.73 23.30 102.33 21 44 38 1525.1 -30.11 22.12

141.50 18.34 56.00 13 53 4 3220.4 -.76 135.29

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4693.4 SGR 1393.9 SG3 3577.2 ST 1046.9 SR 834.1 SS 3066.5

RRT -.9152 RRF -.9377 RTF .9878 CRT -.7294 CRS .8705 CST -.9713

SG8 4956.6 RZ3 .0448 R13 -.9903 LSA 3311.4 MSA 479.2 SSA 23.3

861 4918.6 SG2 613.1THA 162.45 ELI 1230.4 EL2 477.8 ALF 143.72

LAUNCH DATE OCT 19 1g64 FLIGHT TIME 332.0D ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC DISTANCE 755.81g EARTH TO MARS

RL 148.98 LAL .00 LOL 25.64 VL 32.663 GAL -3.32 AZL 88.82 HCA 235.43 6HA 185.67 ECC .21754 INC 1.1836 vl 29.909

R_ 220.37 LAP -.gT LOP 261.06 VP 22.129 GAP -6.31AZP 90.67 TAL 329.44 TAp 204.89 RCA 145.28 Apo 226.06 v2 24.945

RC 270.721GL 10.44 GP 6.83 ZAL 133.35 ZAp 83.30 ET6 179.98 Zk( 116.84 ETE 174.76 ZAC 91.18 ETC 257.82 CLP 83.45

PLANETOCENTRIC CONIC

C3 13.742 VHL 3.707 DLA 17.50 RAL 165.56 RAD 6367.3 VEL 11.624 PTH 2.04 VHP 2.905 DPA 13,86 RAP 169.24 ECC 1.2262

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

go.oD 18 6 12 2706.30 -27.69

90.00 10 55 51 4194.73 -.13

100.00 19 39 43 2411.19 -28.94

100.00 12 7 1 3963.08 .97

110.00 21 10 18 2127.76 -32.18

110.00 12 32 53 3821.27 3.76

01FFERENTI AL CORRECTIONS

TOE -.3759 TRA 2.0573 TC3-5.1047 8AU .9743

ROE .3140 RRA -.5134 RC3 1.4577 FAU .57331

FOE-5.3280 FRAI8.3667 FC-$6.1178 8SP 17402

BO( .6368 BRA 2.1209 BC3 5.3032 FSP 12160

LAUNCH DATE OCT 19 19G4

HELIOCENTRIC C(_IC

RL 148.98 LAL .00

RP 220.00 LAp -1.01

RC 272.134 GL 10.38

PLANETOCENTRIC CONIC

C3 13.863 VHL 3.723 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

go. Do 18 9 25 2708.73 -27.T1

90.00 10 37 21 4196.11 -.09

100.00 19 40 56 2413.39 -28.96

100.00 12 8 30 3966.50 1.02

110.00 21 11 33 2130.08 -32.21

110.00 12 54 23 3822.77 S.82

DIFFERENTIAL CCRflECTIONS

TO( -.4238 TRA 2.2542 TC3-5.3923 BAU 1.0324

ROE .3146 RflA -.3054 RCS 1.$970 FAU .36213

FDE-5.2383 FRAIT.2630 FC-33.1050 B_P 18800

BDE .6667 BRA 2.3101 BC3 3.3703 FSP 12140

INJ LONG INJ RT ASC INJ AZMTH INJ _INE PO CST TIM INJ 2 LAT INJ 2 LONG

75.02 26.62 g6.19 18 53 18 2106.3 -26.54 66.54

171.69 21.12 81.68 12 5 46 3594.7 -3.92 165.03

53.13 26.44 97.83 20 19 54 1611.2 -27.36 44.60

154.19 20.51 60.12 13 13 6 3365.1 -3.01 147.67

30.94 25.78 102.22 21 45 46 1527.8 -30.16 22.31

141.35 18.77 56.00 13 36 36 3221.3 -.73 135.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5077.1 _GR 1570.0 SG3 $531.3 ST 1162.3 SR 833.6 SS 3055.5

RflT -.9134 RRF -.9341 RTF .9896 CRT -.7388 CRS .8677 CST -.9758

SGB 5314.3 RES .0413 R13 -.9913 LSA 3338.3 MSA 485.4 SSA 22.8

SGI 5278.6 SG2 614.8 THA 164.01 ELI 1345.5 EL2 485.3 ALF 147.31

FLI;HT TIM( 334.00 ARRIVAL DATE SEP 18 1965

DISTANCE 759.860 EARTH TO MARS

LO(. 25.64 VL 32.663 GAL -5.38 AZI. 88.80 HCA 236.36 SMA 183.66 (CC .2177g INC 1.2047 vl 29.909

LOP 262.20 VP 22.174 GAP -6.72 AZP 90.66 TAL 329.22 TAp 203.79 RCA 145.23 APO 226.10 V2 24.986

GP 6.71 ZAL 135.61 ZAP 81.57 ETS 180.23 ZAE 114.69 (TE 175.20 ZAC 90.90 ETC 257.93 CLP 81.51

17.51RAL 185.90 RAD 6567.3 VEL 11.630 PTH 2.04 VHP 2.924 DpA 14.10 RAP 168.42 ECC 1.2281

INJ LONG INJ RT ASC INJ AZldTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

73.19 27.11 96.10 18 54 33 2108.8 -26.57 66.71

171.76 21.58 61.68 12 7 17 3596.1 -3.87 165.13

53.31 28.94 97.74 20 21 10 1813.6 -27.59 44.78

154.27 20.97 60.12 13 14 37 3366.5 -2.96 147.75

31.12 26.28 102.12 21 47 3 1530.1 -S0.21 22.48

I41.62 19.22 36.00 13 58 5 3222.8 -.67 135.42

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5457.1Sr_ 1540.9 863 3474.3 ST 1277.0 SR 829.4 SS 3029.6

RRT -.9110 RRF -.9298 RTF .9908 CRT -.7433 CRS .8619 CST -.9797

SG8 5670.4 R23 .0377 R13 -.gg23 LSA 3354.8 NSA 4gl.8 SSA 22.6

SGI 3837.0 SG2 613.3 THA 163.40 EL1 1441.1 EL2 491.6 ALF 130.46
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 19 1964

HELiOCENTRiC CONIC

RL 148.98 LAL .DO

RP 219.62 LAP -1.04

RC 273.529 GL 10.71

PLANETOC[NYRIC CONIC

CS 13.993 VHL 3.741

LNCH AZMTH LNCH TiME

90.00 18 10 49

90.00 10 58 45

100.00 19 42 20

100.00 12 9 54

110.00 21 12 57

110.00 12 $5 46

FLIGHT TIM( 336.00 ARRIVAL DATE SEp 20 1965

DISTANCE 763.911 EARTH TO MARS

LOt. 25.64 VL 32.662 GAL -5.41 AZL 88.77 HCA 237.69 9MA 185.66 ECC .21609 INC 1.2253 Vl

LOP 263.32 VP 22.220 GAP -6.93 AZP 90.65 TAL 326.99 TAp 206.68 RCA 145.17 APO 226.14 V2

GP 6.59 ZAL 133.89 ZAP 79.66 ET8 160,46 ZAE 112.56 ETE 175.62 ZAC 90.62 ETC 258.03 CLP

DLA 17.51 RAL 166.25 RAD 6567.6 VEL 11.635 PTH 2.04 VHP 2.947 SpA 14.31 RAp 167.62

L-I TIME INJ LA7 INJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAY

2710.81 -27.72 75.34 27.62 g6.03 18 55 5g 2110.8 -26.60

4198.17 -.02 171.88 22.06 61.68 12 8 43 3598.2 -3.81

2415.65 -28.98 53.46 27.45 97.66 20 22 36 1815.6 -27.62

3968.56 1.09 154.38 21.44 60.13 13 16 2 3368.6 -2.89

2132.14 -32.24 31.27 26.79 102.03 21 48 29 1532.1 -30.25

3824.84 3.90 141.73 19.69 56.01 13 59 31 3224.8 -.59

29.909

25.027

79.59

ECC 1.2303

INJ Z LONG

88.88

165.24

44.92

147.86

22.62

135.52
DIFFERENTIAL CORRECTIOeAS

TOE -.4791 TRA 2.4430 TC3-5.6848 BAU 1.0938

ROE -5169 RRA -.4912 RC3 1.3656 FAD .55491

FOE-5.2519 FRAt8.0282 FC-34.3308 BSP 19996

8DE .7063 BRA 2.4919 BC3 5.8465 FSP 11868

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CONIC

RL 146.98 LAL .00

RP 219.25 LAp -1.07

RC 274.906 6L 10.84

PLANETOCENTRIC CONIC

CS 14.135 VHL 3.760

,_r_...... _ZMTH .H...'r_ TIN( L-I TIM( INJ LAT

90.00 18 12 24 2712.44 -27.73

90.00 11 0 2 4200.97 .07

100.00 19 43 55 2417.33 -29.00

100.00 12 11 12 3971.31 1.18

110.00 21 14 30 2133.91 -32.2S

110.00 12 57 7 3827.30 4.00

DIFFERENTIAL C-_R(CTIONS

TSE -.5355 TRA 2.6331 TC3-5.9836 BAU 1.1547

ROE .5226 RRA -.4771 RC3 1.3314 FAQ .54607

FOE-5.2466 FflA17.7774 FC-33.4457 B3iP 21184

BDE .7484 BRA 2.6739 6C3 6.1104 FSP 11_02

MID-COURSE EXECUTION ACCURACY

SGT 5832.9 3GR 1515.9 663 3415.6

RRT -.9075 RRF -.9258 RTF .9920

S6B 6026.7 R23 .0362 R13 -.9932

SGt 5994.7 $62 619.6 THA 166.58

FLIGHT TiN( 338.00

DISTANCE 767.967

LOt- 25.64 VL 32.662 GAL -5.46 AZI. 88.75 HCA 238.81 SMA 185.65 ECC .21843

LOP 264.45 VP 22.265 GAP -7.14 AZP 90.64 TAL 328.74 TAp 207.56 RCA 145.10

GP 6.46 ZAL 134.19 ZAP 77.78 ETS 180.68 Z/dE 110.46 EYE 176.01 ZAC 90.35

DLA 17.50 RAL 186.61 RAD 6567.6 VEL 11.641 PTH 2.04 _Hp 2.972 SPA 14.50

XMJ LCNG IH_ "" A "_ INJ A_'" IMJ r_ _, "

75.46 28.14 95.97 18 57 37 2112.4

172.03 22.55 61.68 12 10 3 3601.0

53.58 27.97 97.60 20 24 13 1817.3

154.55 21.83 60.13 13 17 24 3371.3

31.40 27.32 101.96 21 30 4 1533.9

141.87 20.t7 56.02 14 O 54 3227.5

MID-COURSE EXECUT|ON ACCURACY

SGT $202.9 8DR 1469.4 SG3 3350.0

RRT °.9035 RRI r -.9213 RTF .9930

S6B 6379.1 R23 .0350 R13 -.9940

SG1 6348.7 _ $23.6 THA 167.64

ORBIT DETERMINATION ACCURACY

ST 1393.0 SR 829.9 SS 3020.5

CRY -.7490 CRS .8806 CST -.9819

LSA 3391.8 MSA 497.5 9SA 22.0

EL1 1543.7 ELI 496.2 ALF 152.93

ARRIVAL DATE SEP 22 1965

EARTH TO MARS

INC 1.2455 vl 29.909

Also 226.20 V2 25.067

ETC 258.14 CLP _7.70

RAp 166.65 (CC 1.2326

• ., i o • v_ i 9• m. - L-T ... - LONG

-28.62 66.97

-3.72 165.40

-27.64 43.04

-2.80 146.01

-30.28 22.75

-.49 135.66

ORBIT DETERMINATION ACCURACY

ST 1509.1 SR 629.4 68 3007.3

CRY -.7533 CRS .8589 CST -.9837

LSA 3428.8 MSA 502.6 SSA 21.4

EL1 1648.0 EL2 499.5 ALF 155.08

LAUNCH DATE OCT 19 1964

HELIOCEHTRIC CONIC

RL 148.98 LAL .00

RP 218.69 LAP -1.10

RC 278.266 GL 10.93

PLANETOCENTRIC CONIC

CS 14.288 VHL 3.780

LNCH AZMTH LNCH TIME

90.00 18 14 12

90.00 11 1 14

100.00 19 43 41

100.00 12 12 28

110.00 21 18 13

110.00 12 38 23

FLI;HT TIM( 340.00 ARRIVAL DATE SEP 24 1965

DISTANCE 772.029 EARTH TO MARS

LOL 25.64 VL 32.862 GAL -5.51 AZL 88.73 HCA 23g.94 SMA 185.65 ECC .21880 INC 1.2632 vl 29.909

LOP 265.58 Vp 22.311 GAP -7.35 AZP 90,63 TAL 328.48 TAp 208.42 RCA 145.03 Apo 226.28 V2 25.108

GP 6.33 ZAL 134.50 ZkP 75.93 ETS 180.89 ZAE 108.38 EYE 176.38 ZAC 90.09 ETC 238.24 CLP 75.64

OLA 17.47 RAL 166.99 RAD 6567.6 VEL 11.648 PTH 2.04 VHP 3.001 DpA 14.67 RAp 166.11 ECC 1.2351

L-I TIME INJ LAT INJ LONG INJ RT ASC I_J AZMTH INJ TIME 1=0 C8T TIM INJ 2 LAY INJ 2 LONG

2713.66 -27.74 75.55 28.69 95.92 18 59 26 2113.7 -28.63 67.08

4204.48 .18 172.23 23.06 61.68 12 11 18 3604.5 -3.60 165.60

2418.65 -29.01 53.68 28.52 97.55 20 26 0 1818.6 -27.66 45.13

3974.74 1.30 154.72 22.44 60.13 13 18 40 3374.7 -2.68 148.20

2135.40 -32.29 31.51 27.87 101.89 21 31 48 1535.4 -30.31 22.86

3830.76 4.12 142.04 20.68 56.04 14 2 14 3230.8 -.37 135.83

DIFFERENTIAL CORRECTIONS

TOE -.5930 TRA 2.8244 TC3-6.2282 BAU 1.2151

ROE -5284 RRA -.4629 RC3 1.2951 FAU .33584

F08-5.2292 FRAIT. 50G9 FC-32.4679 BSP 22367

60E .7930 8RA 2.8621 BC3 6.3613 FSP 11335

LAUNCH DATE OCT 19 1964

HELIOCENTRIC C(_IIC

RL 148.98 LAL .00

RP 218.32 LAp -1.12

RC 277.609 GL 11.03

pLAN(TOCENTRIC CONIC

C3 14.432 VHL 3.802

LNCH AZMTH LNCH TIM(

90.00 18 16 11

90.00 11 2 19

100.00 19 47 38

100.00 12 13 34

110.00 21 18 5

110.00 12 39 36

MID-COURSE EXECUTION ACCURACY

SGT 6366.7 8GR 1461.6 SG3 3277.8

RRT -.8990 RRf -.9165 RTF .9937 CRT -.7563 CRS

SG8 6727.4 R23 .0341 RI3 -.9945 LSA 3466.1 MSA

SOl 6698.1 8(,2 627.6 THA 168.58 ELI 1753.6 EL2

FLIGHT TIM( 342.00 ARRIVAL

DISTANCE 776.096 EARTH

L04. 25.64 VL 32.663 GAL -3.56 AZL 88.72 HCA 241.07 SMA 185.66 (CC .21922

LOP 266.71 VP 22.357 SAP -7.53 AZP 90.62 TAL 328.21 TAp 209.28 RCA 144.96

6P 6.21 ZAL 134.83 ZAP 74.t2 ETS 161.09 ZN[ 106.33 (TE 176.73 ZAC 89.83

OLA 17.42 RAL 187.37 RAD 6567.6 VEL 11.655 PTH 2.09 VHP 3.033 DpA 14.83

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TiM

2714.52 -27.73 75.61 29.25 95.90 19 1 25 2114.5

4208.71 .32 172.47 23.59 61.68 12 12 28 3608.7

2419.62 -29.02 53.73 29.08 97.51 20 27 57 1819.6

3978.84 1.44 154.95 22.86 60.14 13 19 32 3378.8

2139.62 -32.30 31.61 28.43 101.84 21 53 41 1536.6

3834.60 4.27 142.24 21.20 56.05 14 3 30 3234.6

OIFFERENTIAL CCRRECTIONS

TOE -.6505 TRA 3.0179 TC3-8.4732 BAU 1.2745

ROE .3298 RRA -.4488 RC3 1.2388 FAU ,52430

FOE-5.1978 FRA17.2249 FC-31.4068 BSP 23554

BD( .8390 BflA 3.0510 BC3 6.5960 FSP 11069

ORBIT DETERMINATiON ACCURACY

ST 1625.1 SR 828.4 SS 2990.6

.8570 CST -.9852

307.4 SSA 20.9

302.0 ALF 156.91

DATE 9(P 26 1965

MID-COURW[ EXECUTION ACCURACY

SGT 692_.7 Sr_ 1432.9 SG3 3200.2

RRT -.8939 R_ -.9112 RTF .9943

SGB 7089.5 RE3 .0334 R13 -.9950

SG1 7041.2 S_2 631.6 THA 169.43

TO MARS

INC 1.2846 Vl 29.909

APO 226.36 V2 25.148

ETC 258.33 CLP 74.02

RAp 163.41 ECC 1.2379

INJ 2 LAT INJ 2 LONG

-26.64 67.12

-3.47 165.83

-27.67 45.20

-2.55 148.42

°30.33 22.94

-.22 136.03

ORBIT DETERMINATION ACCURACY

ST 1740.2 8R 626.6 99 2970.9

CRT -.7364 CflS .8548 CST -.9864

LSA 3503.6 MSA 512.1 SSA 20.4

EL1 1859.4 ELI 504.3 ALF 136.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 19 1964 FLIGHT TIM( 344.00 ARRIVAL DATE $EP 29 1963

HELIOCENTRIC CONIC OISTANCE 790.169 EARTH TO MARS

RL 148.98 LAL .00 LOL 25.64 VL 52.883 GAL -5.62 AZL 88.70 HCA 242.21 SHA 163.87 ECC .21989 1NC 1.3038 V1 29.906

RP 2|8.16 LAP -t.15 LOP 267.85 VP 22.403 GAp -7.73 AZP 90.81 TAL 327.92 TAp 210.13 RCA 144.86 APO 226.46 V2 25.196

RC 278.933 GL 11.15 GP 8.08 ZAL 135.17 ZAp 72.34 [TS 161.28 ZAE 104.32 ETE 177.05 ZAC 89.39 ETC 238.42 CLP 72.24

PLANETOCENTR IC CONIC

C3 14.829 VHL 3.823 DLA 17,36 RAL 167.77 RAO 6367.6 VEL 11.663 pTH 2.05 VHP 3.068 DpA 14.97 RAp 164.73 ECC 1.2409

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 16 21 2714.98 -27.73 75.64 29.83 95.88 19 3 36 2113.0 -26.63 87.15

90.00 11 3 19 4213.64 .48 172.74 24.13 61.69 12 13 33 3613.6 -5j31 166.11

100.00 19 49 45 2420.23 -29.02 53.79 29.66 97.49 20 30 5 1820.3 -27.68 43.25

1OO.O0 12 14 37 3983.60 1.60 155.21 23.51 60.15 13 21 0 3383.6 -2.38 146,69

110.O0 21 20 3 2157,59 -32.32 31.68 29.01 101.80 21 55 43 1557,6 -30.35 25.01

110.00 13 0 45 3859.03 4.44 142.48 21.74 56.07 14 4 44 3239.0 -.05 136.26

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.7097 TRA 3.2117 TC3-8.7076 BAU 1.3333 SGT 7271.0 6GR 1403.9 SG3 3118.3 ST 1855.0 SR 823.0 SS 2949.3

ROE .3332 RRA -.4345 RC3 1.2179 FAU .51202 RRT -.8882 RRF -.9058 RTF .9948 CRT -.7599 CR8 .8327 CST -.9873

F06-5.1619 FRAI6.9238 FC-30.3012 8SP 24714 SG8 7405.5 R23 .0330 R13 -.9954 LSA 3543.0 MSA 316,3 SSA 19.9

606 .8877 8RA 3.2409 BC3 6.8173 FSP 10787 SG1 7378.0 $4;2 835.6 THA 170.19 ELI 1966.1 EL2 506,0 ALF 159.94

LAUNCH DATE OCT 19 1964 FLIGHT TIN( 346.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC DI STANCE 794.247 EARTH TO MARS

RL 148.98 LAL .00 LOt. 25.64 VL 32.664 GAL -3.88 AZL 88.88 HCA 243.35 SMA 185.68 ECC .22018 1NC 1.3225 vl 29.909

RP 217.60 LAP -1.19 LOP 268.99 VP 22.449 GAp -7.95 AZP 90.59 TAL 327.62 TAP 210.97 RCA 144.80 APO 226.57 V2 25.229

RC 280.240 GL 11.24 GP 5.95 ZAL 135.53 ZAP 70.60 ETS 181.46 ZAE 102.34 ETE 177.36 ZAC 89.55 ETC 239.51 CLP 70.49

PLANETOCENTRIC CONIC

C5 14.818 VHL 3.849 DLA 17.29 RAL 168.18 RAD 6567.8 VEL 11.671 PTH 2.03 VHP 3.106 DpA 15.09 RAp 164.13 ECC 1.2439

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 20 42 2715.07 -27.73 75.65 30.43 95.88 19 5 57 2115.1 -26.65 67.16

90.00 11 4 13 4219.26 .66 173.05 24.69 61.69 12 14 32 3619.5 -5.13 166.42

100.00 19 52 2 2420.56 -29.03 53.82 30.26 97.48 20 32 22 1820.6 -27.69 43.27

100.00 12 13 35 3989.01 1.78 153.50 24.07 S0.16 13 22 4 3389.0 -2.20 149.98

110.00 21 22 15 2138.31 -32.33 31.73 29.61 101.77 21 57 53 1538.3 -30.37 23.06

t10.00 13 I 31 3844.03 4.63 142.74 22.30 56.09 14 3 55 3244.0 .14 136.52

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE -.7896 TRA 3.4071 TC3-8.9220 8AU 1.3910 8GT 7810.6 SGR 1374.7 SG3 3032.6 ST 1968,9 SR 822.8 SS 2925.3

ROE .5365 RRA -.4203 RC3 1.1762 FAU .49889 RRT -.6821 RRF -.8993 RTF .9951 CRT -.7606 CRS .8503 CST -.9883

F0(-5.1179 FRAI6.6090 FC-29.1474 8SP 25870 SG9 7733.7 R23 .0326 R13 -.9957 LSA 3583.3 MSA 520.4 SSA 19.3

6DE .9391 BRA 3.4329 BC3 7.0213 FSP 10503 SGI 7707.3 $62 639.5 THA 170.88 EL1 2072.7 EL2 507.4 ALF 161.20

LAUNCH DATE OCT 19 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT Z 1965

HELIOCENTRIC CO_IIC DISTANCE 786.329 E_RTH TO MARS

RL 146.98 LAL .00 LOL 25.64 VL 32,685 GAL -5,74 AZL 88.66 HCA 244.50 SMA 165.70 ECC .22073 INC 1.340T VI 28.909

RP 217.44 LAP -1.21 LOP 270.14 VP 22.495 GAP -8,15 AZp 90.58 TAL 327.30 TAp 211,80 RCA 144.71 APO 228.89_E 25.266

RC 281.329 GL 11.32 GP 5.83 ZAL 135.91 ZAp 68.91ETS 181.63 ZAE 100.40 ETE 177.64 ZAC 89.I2 ETC 238.39 CLP 68.79

PLANETOCENTRIC CONIC

C3 15.020 VHL 3.876 DLA 17.20 RAL 166.60 RAO 6567.6 VEL 11.679 PTH 2.05 VHp 3.147 OpA 15.19 RAp 163.35 ECC 1.2472

]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.63 31.04 95.88 19 9 2g 2114.8 -26.64 67.14

173.41 25.27 61.70 12 15 27 3625.6 -2.93 166.78

53,62 30.87 97.48 ,20 34 50 1820.6 -27.69 45.27

155.84 24.65 60.17 13 23 5 3395.1 -2.00 149.32

31.77 30.22 101.75 22 0 11 1539.8 -30.38 23.10

143.03 22.88 56.12 t4 7 3 3249.6 .33 136.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7940.9 SGR 1345.6 SG3 2944.0 ST 2082.1 9R 820.6 $S 2900.2

RRT -.8755 RRF -.8931RTF .9954 CRT -.7611CR9 ,9483 C9T -.9890

SG9 8054.1 R23 .0328 R13 -,9959 LSA 3625.6 MSA 324.1SSA 19.1

SGt 8028.4 662 643.3 THA 171.51 ELI 2179.4 EL2 508.5 ALF 162.31

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 18 23 14 2714.82 -27.75

90.00 11 5 2 4225.56 .66

100.O0 19 54 29 2420,55 -29,03

100.00 12 18 28 3995.06 1.99

110.00 21 24 32 2138.79 -32.33

110.00 13 2 54 3849.59 4.84

DIFFERENTIAL CORRECTIONS

TOE -.8309 TRA 3.6052 TC3-7.1195 BAU 1.4478

ROE .5399 RRA -.4061RC3 1.1365 FAU .48822

F06-5.0713 FRA16.2609 FC-27.9679 9SP 26989

6DE .9909 BRA 3.6260 9C3 7.2099 FSP 10207

LAUNCH DATE OCT 19 1964 FLIGHT TIN( 350.00 ARRIVAL OATE OCT 4 1g65

HELIOCENTRIC CONIC DISTANCE 792.416 EARTH TO MARS

RL 149.98 LAL .00 L(X. 28.64 VL 32.666 GAL -5.81AZL 88.64 HCA 245.65 SMA 185.72 _CC .22132 INC 1.3367 vl 29.909

RP 217.09 LAP -1.24 LOP 271.26 VP 22.540 GAp -8.34 AZP 90.56 TAL 326.97 TAp 212.62 RCA 144.62 APO 226.82 V2 25.307

RC 282.801 GL 11.39 GP 3.70 ZkL 136.30 ZAp 67.25 ET$ 18t.79 Z/dE 98.50 ETE 177.91 ZAC 88.90 ETC 258.67 CLP 67.13

PLANETOCENTRIC CONIC

C3 15.233 VHL 3.903 OLA 17.10 RAL 169.03 RAD 6567.6 VEL 11.688 pTH 2.06 VHP 3.1910PA 15.28 RAp 165.01 (CC 1.2507

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

90.00 18 23 56 2714.23 -27.74 75.59 3t.67 95_91 19 11 10 2114.2 -26.84 87.10

90.00 11 5 45 4232.84 1.09 173.80 25.87 81.70 12 16 17 3632.3 -2.70 167.17

100.00 19 37 6 2420.24 -29.02 53.79 31.50 97.49 20 37 26 1820.2 -27.68 45.23

100.00 12 17 16 400|.76 2.22 156.2D 25.25 60.18 13 23 58 3401.8 -1.77 149.6_

110.00 21 26 58 2159.04 -32.34 31.79 30.85 101.74 22 2 37 1539.0 -30.38 23.12

110.00 13 3 53 3855.73 5.07 143.35 23.47 56.15 14 8 9 3255.7 .59 137.13

DIFFERENTIAL CCRflECTIONS MID-CO4JRSE EXECUTIOI ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.8910 TRA 5.8032 TC3-7.2932 9AU 1.5022 _T 8281,0 _ 1315.9 $63 2852.1 ST 2193.2 8R 817.4 SS 2869.?

ROE ,3428 RRA -,3926 RC3 1.0969 FAU .47024 RRT -.9883 RRF -.8861RTF .9957 CRT -,7605 CRS .8457 CST -.9898

FOE-5.0022 FRA13.9§78 FC-26.7206 BSP 28161 St, AS 8365.2 R23 ,0326 R13 -.9961 LSA 3665.4 MSA 327.4 SSA 18.8

BDE 1.0433 BRA 3.8255 BC3 7.3752 FSP 9939 SGt 8340.1 SG2 646.5 THA 172.08 ELI 2264.5 EL2 509.6 ALF 165.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 19 1964 FLIGHT TIME 352.00 ARRIVAL DATE OCT 6 1985

HELIOCENTRIC CONIC

RL 148.98 LAL .DO

RP 216.74 LAP -1.27

RC 284.057 GL 11.45

PLANETC_ENTRIC CONIC

CS 15.4S5 VHL 3.933

LNCH AZMTN LNCH TIME

90.00 18 28 48

90.00 11 6 23

100.00 19 59 52

100.00 12 18 0

110.00 21 29 32

110.00 13 4 49

DISTANCE 796.509 EARTH TO MARS

LOL 25.64 VL 32.667 GAL -5.88 AZL 88.62 HCA 246.80 SMA 185.74 ECC .22195 INC 1.3788 vl 29.909

LOP 272.44 VP 22.586 GAP -6.53 AZP 90.54 TAL 328.63 TAp 213.42 RCA 144.52 Apo 228.98 V2 25.346

GP 5.58 ZAL 136.71 ZAP 65.83 ETS 181.94 ZAE 96.83 ETE 178.18 ZAC 88.70 ETC 25'_.74 CLP 85.51

DLA 16.99 RAL 169.48 RAD 6567.6 VEL 11.698 PTH 2.08 VHp 3.237 DpA 15.35 RAp 182.52 ECC 1.2545

L-I TIME INJ LAT XNJ LONG 1NJ RT ASC [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2713.32 -27.74 75.52 32,52 95,94 Ig 14 1 2115.3 -26.83 87.03

4240.17 1.34 174,22 26.49 61.71 12 17 3 5840.2 -2.48 187.59

2419.66 -29.02 53.75 32.15 97.51 20 40 11 1819.7 -27.68 45.21

4009.07 2.46 156.61 25.86 80.20 13 24 49 3409.1 -1.52 150.08

2139.08 -32.34 31.79 31.50 101.74 22 5 11 1539.1 -30.38 23.12

3882.41 5.32 143.71 24.09 56.18 14 9 11 3262.4 .84 137.48

DIFFERENTIAL CCRRECTIONS

TDE -.9589 TRA 5.9977 TC3-7.4846 8AU 1.3587

ROE .5471 RRA -.3781 _C3 1.0591 FAU .43672

FOE-4.9892 FRA15.5903 FC-25.5879 BSP 29151

BDE 1.1040 BRA 4.0156 BC3 7.5393 FSAP 9593

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 8573.9 Sfd_ 1288.8 863 2760.6 ST 2306.8 SR 818,0 SS 2846.1

RRT -.8808 RRF -,8791 RTF .9959 CRT -.7617 CRS .8451 CST -.9900

SGB 8670.3 R23 .0332 R13 -.9963 LSA 3715.6 MSA 530.1 SSA 18.3

SG1 8645,8 SG2 650.4 THA 172.58 EL1 2393.2 EL2 509.8 ALF 164.16

LAUNCH DATE OCT 19 1984 FLIGHT TIME 354.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CX:_IIC

RL 148.98 LAL .00

RP 218.39 LAP -1.29

RC 285.296 GL 11.51

PLANETOCENTRIC CONIC

C3 1_.709 VHL 3.963

LNCH AZMTH LNCH TIM(

90.00 18 31 50

90.00 11 6 56

100.00 20 2 47

100.00 12 18 40

110.00 21 32 14

110.00 13 5 42

DISTANCE 800.606

LOt. 25.64 VL 32.669 GAL -3.96 AZL 88.61 HCA 247.95 SNA 185.77 ECC .22262

LOP 273.59 VP 22.632 GAP -8.72 AZP 90.52 TAL 326.27 TAp 214.22 RCA 144.41

GP 5.46 ZAL 137.13 ZAP 64.05 ITS 182.08 zA( 94.81 IT( 178.40 ZAC 88.50

DLA 16186 RAL 169,91 RAD 6567,6 VEL 11.709 PTH 2.06 VHP 3.286 DPA 15.40

L-I TIME |NJ LAT lNJ lONG |NJ RT ASC INJ A_mTH IHJ TIME PO CST TIM

2712.11 -27.73 75.44 32.99 95.98 19 17 2 21t2.1

4248.44 1.60 174.68 27.12 61.72 12 17 44 3648.4

2410.80 -29.01 53.69 32.82 97.54 20 43 6 1818.8

4017.00 2.73 157,04 26.50 60.22 13 25 37 3417.0

2138.92 -32.33 31.78 3_,16 101.75 22 7 53 1538.9

3869.64 5.60 144.09 24.72 56.22 14 10 11 3269.6

DIFFERENTIAL CORRECTIONS

TOE-1.0253 TRA 4.1965 TC3-7.6116 BAU 1.6128

ROE .5509 RRA -.3643 RC3 1.0203 FAU .44218

FDE-4.9158 FRA15.2328 FC-24.3682 8SP 30187

BOE 1.1639 8RA 4.2123 BC3 7.6797 FSP 9281

EARTH TO MARS

ZNC 1.3942 Vl 29.909

APO 227.12 V2 25.385

ETC 258.80 CLP 83.93

RAp 162.06 ECC 1.2585

!HJ 2 LkT i_3 2 LONG

-26.61 66.95

-2.19 168.08

-27.66 45.14

-1.25 150.52

-30.38 25.11

1.12 157.86

ORBIT DETERMINATION ACCURACY

ST 2417.9 SR 613.7 SS 2817.8

CRT -.7618 CRS .8437 CST -.9904

LSA 3763.5 MSA 532.7 SSA 17.9

EL1 2499.7 EL2 509.9 ALF 164.98

MID-COURSE EXECUTION ACCURACY

SGT 8876.2 STA_ 1261.4 963 2667.4

RRT -.8528 RRF -.8717 RTF .9961

SGIB 8965.4 R23 .0336 RI3 -.9964

SGI 8941.5 SG2 653.9 THA 173.05

LAUNCH DATE OCT 19 1964 FLIGHT TIME 556.00 ARRIVAL DATE OCT lO 1965

HELIOCENTRIC CCiqIC

RL 148.98 LAL .OO

RP 216.05 LAp -1.32

RC 286.520 _L 11.55

PLANETOCENTRIC CONIC

C3 15,968 VHL 5.998

LNCN AZMTH LNCH TIME

90.00 18 35 1

90.00 11 7 24

tOO.OO 20 5 51

100.00 12 19 15

110.00 21 55 3

110.00 13 6 32

DISTANCE 804.706 EARTH TO MARS

LOL 25.64 VL 32.671 GAL -6.03 AZL 88.59 HCA 249.11 SMA 185.79 ECC .22354 [NC 1.4115 vl

LOP 274.75 VP 22.877 GAp -8.91AZP 90.50 TAL 525.89 TAp 215.01RCA 144.50 Apo 227.29 V2

GP 5.34 ZAL 137.56 ZAP 62.52 ITS 182.21 ZAE 95.02 ETE 178.62 ZAC 88.51ETC 258.86 CLP

OLA 16.75 RAL 170.37 RAD 6567.5 VEL 11.720 PTH 2.06 VHF 5.338 DPA 15.44 RAp 161.86

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT

2710.82 -27.72 75.55 33.67 96.03 19 20 11 2110.6 -26.59

4257.57 1.89 175.18 27.78 81.74 12 18 21 3657.4 -1.90

2417.69 -29.00 55.61 55.50 97.58 20 46 9 1817.7 -27.65

4025.53 5.02 157.51 27.15 60.25 13 26 20 3425.5 -.96

2138.57 -32.33 31.75 32.84 101.76 22 10 42 1538.6 -50.37

3877.42 5.89 144.50 25.57 56.27 14 11 9 5277.4 1.42

ECC

INJ

29.909

25.423

62.59

1.2628

2 LONG

66.84

168.55

45.07

150.99

23.08

138.27

DIFFERENTIAL CORRECTIONS

TOE-1.0934 TRA 4.3968 TC3-7.7410 BAU 1.6658

ROE .5548 RRA -.3509 RC3 .9820 FAU .42754

FDE-4.8580 FRA14.S714 FC-23.1889 BSP 31196

806 1.2261BRA 4.4107 8C3 7.8031FSP 8967

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9189.8 SGR 1234.7 963 2573.4 ST 2528.2 SR 811.2 SS 2788.0

RRT -.8445 RRF -.8638 RTF .9962 CRT -.7619 CRS .8424 CST -.9908

$68 9251.4 R23 .0541 RI3 -.9965 LSA 3812.7 MSA 534.9 SSA 17.6

9G1 9228.0 SG2 657.1 THA 173.48 ELI 2605.8 EL2 509.8 ALF 165.70

LAUNCH DATE OCT 19 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 215.71 LAP -1.34

RC 287.729 GL 11.59

PLAN{TOCENTRIC CONIC

C3 16.245 VHL 4.030

LNCH AZMTH LNCH TIME

90.00 18 38 21

90.(18 11 7 47

100.00 20 9 3

100.00 12 19 46

110.00 21 38 0

110.00 13 T 18

DIFFERENTIAL CCRRECTION8

TDE-I.I_32 TRA 4.5988 TC3-7.9535 BAU 1.7177

ROE .5588 RRA -.33T7 RC3 .9444 FAU .41245

FOE-4.7990 FRA14.5072 FC-21.9831 BSP 32173

BOE 1.2905 BRA 4.6111 8C3 7.9100 FSP 8652

DISTANCE 808.811 EARTH TO MARS

LOt. 25.64 VL 32.672 GAL -6.12 AZL 88.57 HCA 250.28 SMA 185.83 ECC .22411 INC 1.4286 vl 29.909

LOP 275.92 VP 22.722 GAP -9.10 AZP g0.48 TAt. 325.50 TAp 215.78 RCA 16,4.18 Apo 227.47 V2 25.461

GP 5.22 ZAL 138.01 ZAP 61,03 ITS 182.34 zAE 91.27 ETE 178.85 ZAC 88.14 ETC 258.91CLP 60.89

DLA 16.57 RAL 170.84 flAD 6567,7 VEL 11.731PTH 2.07 VHP 3.395 DpA 15.46 RAP 161.29 ICE 1.2673

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2708.85 -27.71 75.20 54.3? 96.10 19 23 30 2108.9 -28.57 66.72

4266.91 2.20 175.71 28.45 61.76 12 18 54 3666.9 -1.59 169.09

2416.34 -28.99 53,51 34.20 97.63 20 49 20 1816.5 -27.63 44.97

4034.66 3.33 158.01 27.82 60.28 15 27 1 3454.7 -.65 151.49

2138.03 -32,32 31.71 33.53 101.78 22 13 58 1538.0 -30.36 23.04

3885.73 6.20 144.93 26.04 56.32 14 12 4 5285.7 1.74 138.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9451.7 Sr_t 1209.0 SG3 2479.5 ST 2637.8 SR 808.8 98 2757.4

RRT -.8357 RRF -.8557 RTF .9963 CRT -.7619 CRS .8414 CST -.9910

SG8 9528.7 R23 .0348 RI3 -.9966 LSA 3863.6 MSA 538.9 SSA 17.3

SGI 9505.8 8GZ 660.1 THA 173.87 EL1 2711.6 EL2 509.8 ALF 166.36

375



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT lg 1964

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 215.38 LAP -1.37

RC 288.924 GL 11.63

PLANETOCENTRIC CONIC

C3 16.535 VHL 4,066

LNCH AZMTH LNCH TIME

90.00 18 41 50

90.00 11 8 6

100.00 20 12 24

100.00 12 20 13

110.00 21 41 4

110.00 13 8 2

PLIGHT TIM( 360.00 ARRIVAL DATE OCT 14 1965

DISTANCE 812.919 EARTH TO MAR9

LOL 25.64 VL 32.675 GAL -6.20 AZL 68.55 HCA 251.44 sMA 165.86 ECC .22492 INC 1.4455 Vl 29.909

LOP 277.08 Vp 22.767 GAP -9.29 AZP 90.48 TAL 325.10 TAP 216.54 RCA 144.06 APO 227.66 V2 25.498

GP 5.11 ZAL 138.48 ZAP 59.56 ETS 182.46 ZAE 99.56 ETE 179.02 ZAC 87.97 (TC 256.95 CLP 59.44

DLA 16.41 RAL 171.31 RAO 6567.7 VEL I1.744 PTH 2.07 VHP 3.449 DpA 15.47

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH IHJ TIME PO CST TIM

2706.84 -27.69 75.06 35.09 96.17 19 26 56 2106.8

4277.07 2.52 176,28 29.14 61.79 lZ 19 23 3677.1

2414.78 -28.97 53.39 34.91 97.69 20 52 39 1814.8

4044.38 3.66 159.55 28,51 60.31 13 27 38 3444.4

2137.39 -32.31 31.66 34.25 101.81 22 18 41 1537.3

3894.57 6.54 145.40 26.72 56.37 I4 12 57 3294.6

RAP 160.97 ECC 1.2721

INJ 2 LAT IMJ 2 LONG

-26.55 68.58

-1.27 169.65

-27.61 44.86

-.32 152.02

-30.35 22.99

2.07 139.16

DIFFEREHTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2359 TRA 4.8029 TC3-7.9496 BAU 1.7887 $GT 9725.5 _ 1184.2 883 2388.1 ST 2746.9 SR 806.5 SS 2726.3

ROE .5631 RRA -.3250 RC3 .9078 FAU .39757 RRT -,8287 RRF -.8474 RTF .9963 CRT -.7621 CRS .8406 CST -.9913

FOE-4.7390 FRAt4.1419 FC-20.8156 BSP 33124 SG8 9797.3 R23 .0353 R13 -.9966 LSA 3916.4 MSA 538.4 SSA 17.0

BDE 1.3576 BRA 4.8133 BC3 8.0012 FSP 8341 $GI 9774.9 $82 662.9 THA 174.23 ELI 2817.2 EL2 509.2 ALF 166.95

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CCNIC

RL 148.98 LAL .00

RP 215.05 LAp -1.40

tiC 290.103 GL 11.65

PLANETOCENTRIC CONIC

C3 16.849 VHL 4.104

LNCH AZMTH LNCH TIME

90.00 18 45 27

90.00 11 8 21

100.00 20 15 52

100.00 12 20 36

110.00 21 44 15

110.00 13 8 44

DIFFERENTIAL CCRRECTIONS

TDE-1.3097 TflA 5.0075 TC3-8.0295 9AU 1.8188

ROE .5875 RflA -.3126 RC3 .8721 FAU .38274

F0(-4.6771 FRA19.7752 FC-19.6709 8SP 34031

BDE 1.4273 BRA 5.0173 9C3 8.0767 FSP 6029

PLIGHT TIM( 362.00 ARRIVAL DATE OCT 16 1965

DISTANCE 817,030 EARTH TO MARS

LOt. 25.64 VL 32.677 GAL -6.29 AZL 88.54 HCA 252.61 SMA 185.90 ECC .22578 INC 1.4623 vl 29.909

LOP 278.25 VP 22,812 GAP -9.47 AZP 90.44 TAL 324.68 TAp 217.30 RCA 143.93 APO 227.87 V2 25.595

GP 4.99 ZAL 138.95 ZAP 58.17 ETS 182.56 ZAE 87.89 (TE I79.21 ZAC 87.62 ETC 258.99 CLP 58.03

OLA 16.23 RAL 171.80 RAD 8567.7 VEL 11.757 PTH 2.08 VHP 3.509 DPA I5.45 RAP 160.70 ECC 1.2772

L-I TIME INJ LAT IMJ I._NG INJ fit ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.59 -27.87 74.89 35.83 96.25 19 30 31 2104.6 -26.52 66.42

4287.62 2.87 I76.88 29.84 6t.62 lZ I9 49 3687.8 -.92 170.25

2412.98 -28.96 53.28 35.65 97.78 20 56 5 1813.0 -27.58 44.73

4094.87 4.00 159.12 29.22 60.35 13 28 I1 $494.7 .02 152.59

2136.48 -32.30 31.60 34.98 101.65 22 19 51 1536.5 -30.33 22.93

3903.93 6.89 145.90 27.43 56.44 14 13 48 3303.9 2.43 139.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9989.7 _ 1160.4 SG3 2293.3 ST 2855.3 SR 804.1S$ 2894.2

flflT -.8174 RRF -.8388 RTF .9964 CRT -.7624 CflS .8399 CST -.9915

SG910058.9 R23 .0359 R13 -.9966 LSA 3970.7 MSA 539.5 SSA 16.7

SG150034.8 $82 665.5 THA 174.55 EL1 2922.5 EL2 508.4 ALF 167.50

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CON|C

RL 148.98 LAL .O0

RP 214.72 LAP -1.42

RC 291.272 GL 11.67

PLANETOCENTRIC CONIC

C3 17.172 VHL 4.144

LNCH AZNTH LNCH TIME

go.o0 16 4g 12

90.00 11 8 51

100.00 20 19 28

100.00 12 20 98

110.00 21 47 32

110.00 13 9 22

PLIGHT TIME 364.00 ARRIVAL DATE OCT 18 1965

DISTANCE 821,144 EARTH TO MARS

LOb 25.84 VL 92.679 GAb -6.38 AZL. 88.52 HCA 253.79 3MA 185.94 ECC .22688 INC 1.4789 Vl 29.909

LOP 279.43 VP 22.858 GAP -9,85 AZP 90.41 TAL 324.25 TAP 218.04 flCA 143.79 APO 228.09 V2 25,572

GP 4.86 ZAL 139.44 ZkP 56.80 (73 182.67 ZAE 88.28 ETE 179.38 ZAC 87.87 ETC 259.02 CLP 58.66

DLA 16.04 RAL 172.29 RAD 8567.7 VEL 11.771 pTH 2.08 VHP 3.571 DPA 15.43 RAP 160.47 ECC 1.2826

L-I TIME INJ LAT INJ LONG INJ RT ASC |HJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2702.13 -27.86 74.72 36.58 96.34 lg 34 14 2102.1 -26.49 66.24

4299.16 3.23 177.52 30.57 61.85 12 20 11 3899.2 -.55 170.88

2411.01 -28.94 53.12 36.40 97.83 20 59 39 1811.0 -27.55 44.59

4065.52 4.37 159.71 29.94 60.40 13 28 42 3465.5 .99 159.18

2135.49 -32.29 31.52 35.72 101.89 22 23 7 1535.5 -30.31 22.86

9913.80 7.26 148.42 26.16 56.51 14 14 36 3313.8 2.81 140.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.3847 TRA 5.2161 TC3-6.O907 GAU 1.8674 88710244.2 SGR II37.6 $83 2201.6

ROE .5719 RflA -.3007 RC3 .8373 FAU .36794 RRT -.8078 RRF -.8299 RTF .9964

F0(-4.6104 FRA13.4124 FC-18.5494 BSP 34941 _10307.1 R23 .0366 RI3 -.9966

BOE 1.4981BRA 5.2247 BC3 8.1339 FSP 7727 S8110285.5 S¢_ 667.8 THA 174.85

LAUNCH DATE OCT 19 1964 FLIGHT TINE 366,00

HELIOCENTRIC C._IC DISTANCE 825.260

RL 148.98 LAL .00 LOL 25.64 VL 32.882 GAL -6.48 AZL 88.50 HCA 254.97 SNA 185.98 ECC .22764

RP 214.40 LAP -1.44 LOP 28_.61 VP 22.900 GAP -9.83 AZP 90.39 TAL 323.80 TAP 218.76 RCA 143.84

RC 292,426 GL 11.68 GP 4.78 zAI, 139.94 ZAP 55.47 ET8 182.76 ZAE 84.67 ET( 179.54 ZAC 87,54

PLANETOCENTRIC CONIC

C3 17.519 VHL 4.186 DLA 15.85 RAL 172.79 RAO 6§67.7 VEL 11.786 PTH 2.06 VHP 3.635 DPA 15.39

LNCH AZMTH LNCH TIM( L-I TIME IMJ bAT INJ I.CNG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

90.00 18 53 9 2899.48 -27.$4 74.52 37.35 96.43 19 38 4 2099.5

90.00 11 8 99 4311.08 3.62 176.19 31.31 61.90 12 20 29 3711.1

100.00 20 23 11 2408.86 -28.92 52.96 37.17 97.91 21 3 20 1808.9

100.OO 12 ZI 12 4078.93 4.75 190.34 30.69 60.45 13 29 9 3476.9

110.00 21 50 55 21J4837 -32.97 51.44 39.48 101.94 22 99 30 1534.4

110.00 13 9 58 3924.18 7.65 148.97 98.90 56.58 14 15 22 3324.2

DIFFERENTIAL C_IRECTION$ NID-COUflS£ EXECUTION ACCURACY

708-1.4626 TRA 5.4271 TC3-8.1373 BAU 1.9152 SG710490.$ _ 1115.9 SG3 B111.4

ROE .5787 RRA -.2993 RC3 .8038 FAU .3539? RRT -.7981W -.8910 RTF .9964

FDE-4.5445 FRAIS.0521 FC-17.4569 Blip 35821 Sr_10549.4 RB$ .0374 R13 -.9966

BOE 1.5721BRA 5.4948 9C3 8.1769 FSP 7429 S8110598.2 Sr_ 669.9 THA 175.13

ORBIT DETERMINATION ACCURACY

ST 2962.1 SIR 601.8 S8 2660.4

CRT -.7624 CR$ .8393 CST -.9916

LSA 4025.2 MSA 940.5 SSA 16.5

ELI 3026.4 EL2 507.7 ALF 166.00

ARRIVAL DATE OCT 20 1965

EARTH TO MARS

INC 1.4953 vl 29.909

APO 228.32 vZ 25.608

ETC 259.04 CLP 55.93

RAP 160.28 ECC 1.2883

INJ 2 LAT INJ 2 LONG

-26.46 66.08

-.17 171.55

-27.52 44.44

.78 153.81

-30.29 22.78

3.20 140.71

ORBIT DETERMINATION ACCURACY

ST 3088.7 M ?99.2 88 2828.9

CRT -.7627 CR$ .8390 CST -.9918

LSA 4081.9 NSA 541.2 SSA 16.2

EL1 o130.4 EL2 508.T ALF 168.48

3T8



JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 19 1964 FLIGHT TIM( 366.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC

RL 148.99 LAL .00

RP 214.09 LAP -1.47

RC 295.588 6L 11.88

PLANETOCENTRIC CONIC

CS 17.897 VHL 4.229

LNCH AZMTH LNCH TIME

90.00 t8 57 4

90.00 11 8 41

100.00 20 27 2

100.00 12 21 25

110.00 21 54 25

110.00 13 10 31

DIFFERENTIAL CCRRECTIONS

T06-1.$426 "IRA 5.6409 TC3-8.1985 BAU 1.9620

ROE .5918 RRA -.2794 RC3 .7711FAU .33893

FDE-4.4785 PRAt2.6942 FC-18.3996 BSP 36675

ROE 1.6486 BRA 5.6477 BC3 8.2048 FSP 7138

DISTANCE 829.379 EARTH TO MARS

LOt. 25_64 VL 32.884 GAL -6.58 AZL 88.49 HCA 256.15 SNA 186.D$ ECC .22865 INC 1.5118 vl 28.909

LOP 281.79 VP 22.944 GAP -10,01 AZP 90.36 TAL 323.33 TAP 219.48 RCA 143.49 APO 228.58 V2 25.644

GP 4,67 ZAL 140.46 ZAP 54.16 ETS 182.85 ZAE 83.11 (TE 179.70 ZAC 87.42 ETC 259.06 CLP 54.04

DLA 15.63 RAL 173.30 RAD 8567.7 V(L 11.801 PTH 2.09 VHP 3.702 DPA 15,33 RAp 160.13 (CC 1.2944

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2898.85 -27.61 74.32 38.13 96.$3 19 42 1 2098.8 -26.42 85.86

4823.$_ 4.02 178.08 32.08 61.95 12 20 45 3723.G .23 172.24

2409.56 -28.90 $2.00 37.95 98.00 21 T 8 1806.6 -27.49 44.28

4088.87 S.15 181.00 31.45 60.51 13 29 34 3488.9 1.19 154.48

Z133.14 -32.25 31.35 37.26 101.99 22 29 58 1533.1 -30.27 22.69

3935.08 8.08 147.55 29.85 56.67 14 16 6 3335.1 3.62 141.28

MID-COURSE EXECUTION ACCURACY (:_BIT DETERMINATION ACCURACY

SGT107Z7. S SGR 10t)5.3 SG3 20t2.8 ST 3174.8 SR 796.8 SS 2591.7

flRT -.7982 RRF -.8120 RTF .9965 CRT -.7631CRS .8388 CST -.9919

SG610783.3 R23 .0392 R13 -.9965 LSA 4139.6 MSA 541.5 SSA 16.0

84_110762.4 8412 671.8 THA 175.38 EL1 3233.6 EL2 $05.6 ALF 168.68

LAUNCH DATE OCT 19 1964 FLIGHT TINE 370.00 ARRIVAL DATE OCT 24 1965

HELIOCENTR|C COLIC

RL 148.99 LAL .DO

RP 216.77 LAP -1.49

RC 294.893 r,.L 11.88

PLANETOCENTR|C CONIC

C3 _&.2T6 VHL 4.275

LNCM AZNTH LNCH TINE

90.00 19 I 11

90.00 11 8 40

100.00 20 30 38

100.00 1R 21 35

110.00 21 $8 O

110.00 13 11 2

DIFFERENTIAL C_RRECT|ON8

TOE-1.8243 TRA 5.9579 TC8-8.1949 RAU 2.0079

ROE .3987 RRA -.2980 RC3 .7398 FAU .3Z483

FD[-4.4089 FRA12.3404 FC-13.$779 BDP 37514

BOE 1.7270 BRA 5.8640 BC3 8.2192 F_MP 6851

DISTANCE 833.499 EARTH TO MARS

LOL 25.84 VL 32.687 GAL -6.69 AZL 88.47 HCA 257.33 _A 186.08 ECE .22971 INC 1.5279 vl 29.909

LOP 282.9T VP 22.997 GAP -10.19 A2P 90.33 TAL 322.85 TAp 220.19 RCA 143.33 APO 229.82 VZ 25.679

GP 4.57 ZAL 140.99 ZAP 52.92 ET$ 192.93 ZN[ 61.59 ETE 179.84 ZAC 87.30 ETC 259.07 CLP 52.79

DLA !9,4t RAL 173:8t BAD 9547.7 VEL 11.818 PTH 2.09 VHp 3.771 DPA 15.27 RAP 160.03 ECC

L-| TIM( INJ LAX INJ L_G iNJ RT A_ ihJ AZHTH ,n'"J TXNE rv'_ re?_.. TlU iNJ 2 LAT INJ 2 LONG

2693.86 -2T.59 74.10 38.94 96.64 19 46 S 2093.7 -26.39 65.64

4338.58 4.43 t79.61 32.86 62.00 12 20 57 3736.6 .65 172.97

2404.12 -29.87 52,82 39.75 98.09 21 1_ 2 1804.1 -27.45 44.10

4101.35 5.57 161.70 32.83 60.59 13 29 56 3501.4 1.61 155.1$

2131.81 -32.23 31.25 38.06 102.05 22 33 32 1531.8 -30.24 22.60

3946.43 8.48 148.16 30.45 56.78 14 18 49 3346.4 4.05 141.87

NIO-COUfl|IE EvI_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI0951.O S_t 1075.T SG3 1938.0 ST 3279.1 SR 794.4 SS 2555.7

RflT -,7783 RRF -.8029 RTF .9963 CRT -.7835 CRS .6388 CST -.9920

Sr811008.7 R26 .0391 R13 -.9965 LSA 4197.8 MSA 541.8 SSA 15.9

$611098R.I IW_ GT3.5 THA 175.61 EL1 3338.0 EL2 504.3 ALF 169.27

1.3008

LAUNCH DATE OCT 19 1964 FLIGHT TIN[ 372.00 ARRIVAL DATE OCT 26 1985

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 213.48 LAP -1.51

RC 293.605 ;L 11.67

PLANETOCENTRIC CONIC

C$ 18.687 VHL 4.323

LNCM AZMTH LNCH TIME

90.00 19 5 25

90.00 11 8 38

100.00 20 35 1

LgO.O0 12 21 4J

110.00 22 1 41

110.00 13 11 31

01FFERENTI AL CORRECTIONS

TDE-I.TO90 TRA 8.0T77 TC5-9.10T3 9AU 2.0531

ROE .5920 RRA -.2581 RC3 .7096 FAU .31069

FDE-4.S370 FflAll.9908 FC-14.3940 DSP 383_8

ROE 1.8096 BRA 8.0832 BC3 8.2180 FSP 6570

DISTANCE 837.621 EARTH TO MARS

LOL 25.64 VL 32.690 GAL -6.80 AZL 88.46 HCA 258.52 SMA 186.13 ECC .23083 INC 1.5439 Vl 29.809

LOP 284.16 VP 23.030 GAP -10.37 AZP 90.31 TAL 322.36 TAp 220.68 RCA 143.16 APO 229.0tFV2 25.714

GP 4.47 ZAL 141.52 ZAP 51.71 ETS 186.01 ZAE 80.11 [TE 1_9.98 ZAC 87.20 ETC 259.07 CLP 51.57

DLA 15.18 RAL 174.33 RAD 6567.8 VEL 11.835 PTH 2.10 VHP 3.843 DpA 15.18 RAp 159.96 ECC 1.3075

L-| T|ME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.$3 -27.$7 73.88 39.76 96.75 19 50 15 2090.$ -26.35 85.42

4550.15 4.87 180.37 33.66 62.07 12 21 7 3750.1 1.09 173.73

2401.56 -28.63 52.43 39.57 90.19 21 13 3 1801.6 -27.42 43.92

4114.35 6.00 162.42 33.04 60.66 13 30 16 3514.3 2.05 155.86

2130.40 -32.21 31.14 38.67 102.10 22 37 11 1530.4 -30.21 22.50

3958.27 8.93 148.79 31.25 56.87 14 17 29 3358.3 4.50 142.49

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AcCuRACY

SGT11178.1SGR 1057.2 SG3 1851.2 ST 3383.2 SR 792.0 SS 2519.4

RRT -.7683 RRF -.7938 RTF .9962 CRT -.7641CRS .8390 CST -.9921

88811226.0 R23 .O40O R,13 -.9964 LSA 4257.6 MSA 541.3 SSA 15.7

S6111205,7 3;2 674.9 THA 175.83 EL1 3438.1 ELI 502.8 ALF 169.63

LAUNCH DATE OCT 19 1964 FLIGHT TIM( 374.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 213.16 LAP -1.35

RC 296.904 GL 11.66

PLANETOCENTR1C CONIC

C3 19.122 VHL 4.373

LNCH AZI4TH LNCH TIM(

90.00 19 9 44

90.00 11 8 29

100.00 20 39 10

100.00 12 21 45

110.00 22 S 27

110.00 13 11 57

DIFFERENTIAL _RECTIONS

TOE-1.7951 'IRA 6.3025 TC3-8.1744 BAU 2.0969

ROE .5975 RRA -.2497 tiC3 .8804 FAU .29894

FOE-4.2847 FRAlI.6465 FC-13.4430 B_P 39126

80E 1.8919 BRA 6.5074 BC3 9.2027 FSP 6300

DISTANCE 841.744 EARTH TO MARS

LOL 25.64 VL 32,693 GAL -6.91AZL 68.44 HCA 259.71 SNA 186.18 ECC .23200 INC 1.5600 vt 29.909

LOtS 285.35 VP 23.073 GAP -10.35 AZP 90.29 TAL 321.85 TAp 221.56 RCA 142.98 APO 229.37 V2 25.748

GP 4.37 ZAL 142.07 ZAP 30.53 ET8 183.08 zAE 78.66 ETE 180.11 ZAC 87.11ETC 259.07 CLP 50.40

DLA 14.94 RAL 174.86 RAD 6387.8 VEL 11.853 PTH 2.10 VHp 3.916 DpA 15.09 RAP 159.94 ECC 1.3147

L-[ TIME INJ LAT INJ LONG INJ fiT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2687.28 -27.34 73.64 40.59 96.86 1_ 54 31 2087.3 -26.30 65.20

4564.23 5.32 181.17 34.48 62.15 12 21 14 3764.2 1.55 174.51

2398.89 -28.82 52.24 40.40 98.28 21 19 9 1798.9 -27.38 43.73

4127.9§ 6.45 163.17 33.98 60.75 13 30 33 3527.9 2.51 156.60

2128.91 -32.19 31.03 30.70 102.17 22 40 $6 1528.9 -30.18 22.39

3970.60 9.38 149.45 32.07 56.98 14 18 8 3370.6 4.97 143.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT11396.1 _ 1039.6 863 1768.4 ST 3486.0 SR 789.6 SS 2481.9

RRT -.7594 RRF -.7949 RTF .9961 CRT -.7646 CR$ .8392 CST -.g921

88811435.4 R23 .0409 R13 -.g963 LSA 4317.7 MSA 540.g SSA 15.5

36111418.4 $G2 876.0 THA 176.03 EL1 353g.0 EL2 501.5 ALF 169.g7

377



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CQ(_IC

RL 148.98 LAL .00

RP 212.87 LAP -1.56

RC 297.989 GL 11.63

PLAN(TOCENTRIC CONIC

C3 19.581VHL 4,425

LNCH AZMTH LNCH TIME

90.00 19 14 10

90.00 11 8 19

100.00 20 43 24

100.00 12 21 46

110.00 22 9 18

110.00 13 12 21

FLIGHT TIME 376.00
ARRIVAL DATE OCT 30 1965

DISTANCE 845.867 EARTH TO MARS

LOL 25.64 VL 32.696 GAL -7.03 AZL 88.42 HCA 260.91 SMA 186.23 ECC .23323 lNC 1.5759 vl 29.909

LOP 286.55 VP 23.I15 ,Ap -10.73 AZP 90.25 TAL 321.32 TAp 222.23 RCA 142.80 APO 229.67 V2 25.782

GP 4.28 ZAL 142.63 ZAP 49.39 ETS 183.15 ZAE 77.25 (TE 180.23 ZAC 87.03 ETC 259.06 CLP 49.25

DLA 14.69 RAL 175.39 RAD 6587.8 VEL 11.873 PTH 2.11 VHP 3.992 DpA 14.98 RAP 159.95 ECC 1.3223

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2683.93 -27.51 73.40 41.45 96.98 19 58 53 2083.9 -26.26 64.96

4378.83 5.78 181.99 35.32 62.23 12 21 18 3778.8 2,02 175.33

2396.13 --28,80 52.04 41.25 98.39 21 23 20 1796.1 -27.34 43.54

4141.88 6.92 183.93 34.70 60.85 13 30 48 3541.9 2.98 157.37

2127.36 -32.17 30,92 40.54 102,23 22 44 45 1527.4 -30.15 2_.28

3983.38 9.86 150.14 32.91 57.10 14 18 45 3383.4 5.45 143.81

DIFFERENTIAL CORRECTIONS

708-1.8844 TRA 6.5305 TC3-8.1502 6AU 2.1404

ROE .6033 RRA -.2399 RC3 .6526 FAU .28360

FDE-4.1924 FRAIl.3069 FC-12.5384 BSP 39894

BDE 1.9786 BRA 6.5349 SC3 8.1763 FSP 6034

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT11592.7 SGR 1023.2 SG3 1687.9 ST 3588.4 8R 787.2 SS 2443.8

RRT -,7486 RRF -.7759 RTF .9960 CRT -.7654 CRS .8397 CST -.9921

S6811637.7 R23 .0418 R13 -.9962 LIA 4379.1 MSA 540.1 SSA 15,4

SG$11618.0 SG2 676.9 THA 176.21 EL1 3639.6 ELI 499.5 ALP 170.28

LAUNCH DATE OCT 19 1964

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 212.57 LAp -1.58

RC 299.061 GL 11.61

PLANETOCENTRIC CONIC

C3 20.0G8 VHL 4.480

LNCH AZMTH LNCH TIME

90.00 19 18 40

90.00 11 8 6

100.00 20 47 44

100.00 12 21 44

110.00 22 13 13

110.00 13 12 44

FLIGHT TIME 378.00 ARRIVAL DATE NOV 1 1965

DISTANCE 849.990 EARTH TO MARS

LOL 25.64 VL 32.700 GAL -7.15 AZL 88.4t HCA 262.10 SNA 186.29 ECC .23452 INC 1.5917 VI 29.909

LOP 287.75 VP 23.157 GAP -10.91 AZP 90.22 TN_ 320.78 TAP 222.88 RCA 142.60 APO 229.98 v2 25.815

GP 4.19 ZAL 143.20 ZAP 48.28 ETS 183.21ZAE 75.86 ETE 180.34 ZAC 86.96 ETC 259.05 CLP 48.15

DLA 14.42 RAL 175,93 RAD 6367.S VEL 11.893 PTH 2,11VHP 4.071DpA 14.86 RAP 160.01ECC 1.3303

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2680.49 -27.48 73.16 42.32 97.10 20 3 21 2080.5 -26.E2 64.72

4393.ff2 6.26 182.84 36.18 62.33 12 21 20 3793.9 2.50 176.17

2393.30 -28.77 51.83 42.12 98.49 21 27 37 1793.3 -27.30 43.34

4156.34 7.40 164.75 35.56 60.96 13 31 1 3556.3 3.47 158.17

2125.78 -32.15 30.80 41.40 102.30 22 48 39 1525.8 -30.12 22.17

3996.63 10.35 150.83 33,78 57.24 14 19 20 3396.6 5.96 144.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11789.4 Sr_R 1007.7 SG3 1609.7 ST 3689.3 SR 784.8 SS 2404.8

RRT -,7389 RRF -.7672 RTF .9959 CRT -.7662 CRS .8403 CST -.9922

SG811832.4 R23 .0429 R13 -.9961 LSA 4440.6 MSA 539.2 SSA 15.2

SG111813.0 SG2 677.6 THA 176.37 ELI $738.9 ELI 497.6 ALP 170.57

DIFFERENTIAL CORRECTION8

TDE-1.9785 TRA 6.7631 TC3-8.1129 BAU 2.1830

ROE .6093 RRA -.2317 RC3 .8259 FAU .27055

FOE-4.1186 FRAiO.9729 FC-11.6718 BSP 40660

8DE 2.0673 BRA 6.7871 SC3 8.1370 FSP 5778

LAUNCH DATE OCT 19 1964

NELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 212.29 LAP -1.60

RC 300.120 GL 11.57

PLANEXOCENTRIC CONIC

C3 20.$82 VHL 4.537

LNCH AZNTH LNCH TIME

90.00 19 28 16

90.00 11 7 51

100.00 20 52 8

100.00 12 21 40

110.00 22 17 14

110.00 13 13 4

PLIGHT TIME 380.00 ARRIVAL DATE NOV 3 1965

DISTANCE 854.112 EARTH TO MARS

LOt. 25.84 VL 32.703 GAL -7.28 AZL 88.39 HCA 263.31 SMA 186.35 ECC .23587 INC 1.6076 Vt 29.909

LOP 288.95 VP 23.198 GAP -11.09 AZP 90.19 TAL 320.22 TAP 223.52 RCA 142.40 APO 230.30 V2 25.847

GP 4.10 ZAL 143.78 ZAP 47,21 ETS 183.27 ZAE 74.52 ETE 180.45 ZAC 88.89 ETC 259.02 CLP 47.08

DLA 14.15 RAL 176.47 RAO 6567.8 VEL 11.915 FTH 2.12 VHp 4.152 OPA 14.73 RAP 160.09 ECC 1.3387

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT tNJ 2 LONG

2678.99 -27.45 72.90 43.20 97.22 20 7 53 2077.0 -26.17 64.47

4409.49 6.75 183.72 37.06 62.43 12 21 20 3809.5 3.00 177.04

2390.41 -28.74 51.62 43.00 98.60 21 31 58 1790.4 -27.25 43.14

4171.31 7.89 165.59 36.44 61.07 13 31 11 3571.3 3.97 150.99

2124.16 -32.12 30.68 42.27 102.37 22 52 38 1524.2 -30.09 22.06

4010.32 10.85 151.59 34.66 57.38 14 19 54 3410_3 6.47 145.24

ORBIT DETERMINATION ACCURACY

ST 3789.9 SR 762.3 SS 2365.4

.6412 CST -.9922

538.0 SSA 13.1

495.6 ALF 170.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-2.0699 TRA 7.0003 TC3-6.0638 BAU 2.2230 SGT11979.0 SGR 993.1SG3 1333.8

ROE .6136 RRA -.2240 RC3 .6003 FAU .23783 RRT -.7293 RRF -.7388 RTF .9938 CRT -.7672 CRS

FOE-4.0451 _'RA10.6442 FC-10.8431 BSP 41394 SG812020.1 R23 .0439 R13 -,9959 LSA 4303_3 NSA

9DE 2.1595 BRA 7.0038 BC3 8.0861FSP 3327 S6112001.0 SG2 678.0 THA 176.33 ELI 3838.0 EL2

LAUNCH DATE OCT 19 1964 FLIGHT TIME 382.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 858.234 EARTH TO MARS

RL 148.98 LAL .00 LOL 25.64 VL 32.707 GAL -7.41 AZL 88.38 HCA 264.31 SMA 186.41 ECC .23728 INC 1.6233 vt

RP 212.01 LAp -1.62 LOP 290.13 VP 23.239 GAP -11.27 AZP 90.16 TAL 319.64 TAP 224.13 RCA 142.18 APO 230.64 VZ

RC 301.167 GL 11.$3 GP 4.02 ZAL 144.36 ZAP 46.17 ETS 163.32 ZAE 73.20 ETE 180.56 ZAC 86.84 ETC 239.00

PLANETOCENTRIC CONIC

C3 21.125 VHL 4.596 OLA 13_67 RAL 177.02 RAO 6367.9 VEL 11.93S PTH 2.12 VHP 4.233 DPA 14.39 RAP 160.22

LNCM AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

90.00 19 27 57" 2673.44 -27.42 72.65 44.11 97.33 20 12 30 2073.4 -26.12

90.00 11 7 33 4425.54 7.23 184.63 37.96 62.33 12 21 18 3823.5 3.52

100.00 20 56 37 2387.48 -28.71 51.41 43.90 96.71 21 36 25 1787.5 -27.21

100.00 12 21 34 4166.73 8.40 166.43 37.33 61.21 13 31 21 3386.7 4.49

110.00 22 21 18 2122.52 -32.10 30.56 43.17 102.43 22 36 40 1522.3 -30.06

110.00 1S 13 22 4024.46 11.37 152.36 35.36 37.34 14 20 27 3424.5 7.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

1DE-2.1673 TRA 7,2419 TC3-8.0032 BAU 2.2667 SGTI216E.Z $GR 979.3 SG3 1460.3

ROE .6221RflA -.2169 RC3 .3739 FAU .24531 RRT -.7203 RflF -.7507 RTF .9936

FOE-3.9716 FRAIO.3202 FC-10.0612 BSAP 42106 S6812201.5 R23 .0450 R13 -.9958

BDE 2.2548 BRA 7.2431BC3 0.0259 FSP 5282 S611Z182.7 SG2 678.2 THA 176.67

29.909

25.879

CLP 46.04

ECC 1.3477

INJ Z LONG

64.22

177.94

42.93

159.83

Zl.g4

145.98

ORBIT DETERMINATION ACCURACY

ST 3889.8 SR 780.2 SS 2325.4

CRT -.7684 CRS .8422 CST -.9921

LSA 4367.1 NSk 536.5 SSA 15.0

ELl 3936.4 EL2 493.4 ALF 171.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE OCT lg lg64 FLIGHT TIM_ 584.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .DO

RP 211.73 LAp -1.63

RC 302.203 GL 11.49

PLANETOCENTRIC CONIC

C3 21.700 VHL 4.658

LNCH AZMTH LNCH TIME

90,00 19 32 42

90.00 11 7 13

lO0.OO 21 I 11

100.00 12 21 25

110.00 22 25 26

110.00 13 13 39

DIFFERENTIAL CORRECTIONS

TDE-2.2670 TRA 7.4892 TC3-7.9356 8AU 2.3077

ROE .6290 RRA -.2104 RC3 .5526 FAU .23351

FDE-3.8969 FRAlO.OOZ5 FC3-9.3162 BSlP 42809

8D( 2.3526 8RA 7.4922 8C3 7.9548 FSP 5049

_ISTANCE 862.354 EARTH TO MARS

LOt. 25.64 VL 32.710 GAL -7.55 AZL 88.36 HCA 265.72 SMA 186.48 ECC .23876 INC 1.6391 vl 29.909

LOP 291.36 VP 23.279 GAP -11.45 AZP g0,12 TAL 319.05 TAp 224.77 RCA 141.95 APO 231.00 V2 25.911

GP 3.93 ZAL 144.96 ZAP 45.16 ETS 165.37 ZAE 71.91 ETE 180.68 ZAC 86.79 ETC 258.97 CLP 45.03

OLA 13.58 RAL 177.58 RAD 6567.9 V(L 11.962 PTH 2.13 VHP 4,320 DpA 14.44 RAP 160.37 ECC 1.3571

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2669.85 -27.39 72.39 45.05 97.47 20 17 12 2069.9 -26.07 63.97

4442.05 7.77 185.57 38.B9 62.68 12 21 15 3842.1 4.05 178.86

2384.53 -28.68 51.20 44.82 98.81 21 40 55 1784.5 -27.16 42.72

4202.61 8.92 167.35 38.27 61.35 13 31 28 3602.6 5.02 160.72

2120.88 -32.06 30.43 44.08 102.50 23 0 47 1520.9 -30.02 21.82

4039.02 11.90 153.16 36.49 57.72 14 20 58 3439.0 7.55 146.76

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36712338,8 SGR 966.6 863 1389.1 37 3988.3 SR 777.9 83 2284.5

RRT -.7115 RRF -.7429 RTF .9955 CRT -.7696 CRS .8434 CST -.9921

S6812376.4 R23 .0462 R13 -.9956 LSA 4630.8 HSA 534.9 SSA 14._

S6112357,8 _2 678.2 THA 176.80 EL1 4033.7 ELI 491.1 ALF 171.33

LAUNCH DATE OCT 19 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

RP 211.47 LAP -1.63

RC 303,228 GL 11.43

PLANETOCENTRIC CONIC

C3 22,307 VHL 4.723

LNCH AZNTH LNCH TIME

90.00 19 37 32

90.00 11 6 50

100.00 21 3 48

100.00 12 21 15

110.00 22 29 38

110.00 13 13 34

DIFFERENTIAL CCRRECTION$

TD£-2.3701 TRA 7.7418 TC3-7.8561 BAU 2.3482

ROE .9361 RRA -.2D44 RC3 .5302 FAU .22188

FDE-3.6218 FRA 9.6888 FC3-8.6110 BSP 43487

BDE 2.4539 BRA 7.7445 BC3 7,8739 FSP 4818

DISTANCE 866.472 EARTH TO MARS

LOL 25.64 VL 32,714 GAL -7.69 AZ1. 88.35 HCA 266.93 Sl4A 186.54 ECC .24031 INC 1.6548 vl 29.909

LOP 292.57 VP 23,318 GAP -15.63 AZP 90.09 TAL 318.45 TAp 225.37 RCA 141.71 APO 231.37 V2 25.941

GP 3.83 ZAL 145.56 ZAP 44.19 ETS 193.42 ZAE 70.65 ETE 180.75 ZAC 86.76 ETC 258.93 CLP 44.05

DLA 13.29 RAL 178.14 RAO 6567.9 V(L 11,967 PTH 2.14 VHP 4,408 DPA 14.27 RAP 160.57 ECC 1.3671

L-I TZME IHJ LAT ZNJ L,_IG .wNt, RT A$C .,,wut..... aTMTN iu.i Tiki_ Pn CST TIN ;14J 6a t.'A'l INJ ._' LONG

2666.25 -27.39 72.13 45.96 97.60 20 21 58 2066.3 -26.03 63.72

4439.01 8.30 186.53 39.63 62.83 12 21 9 3859.0 4.39 179.62

2381.57 -28.85 50.98 45.75 98.92 21 45 30 1781.6 -27.12 42.51

4218.93 9.45 168.27 39.22 61.51 13 31 34 3618.9 5.57 161.63

2119.25 -32.05 30.31 45.00 t02.57 23 4 57 1519.3 -29.99 21.71

4054.01 12.44 153.98 37.44 57.90 14 21 28 3454.0 8.11 147.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G712508.3 Srdt 934.8 SG3 1320.3 ST 4086.2 SR 775.6 SS 2242.8

RRT -.7030 RRF -.7355 flTF .9953 CflT -.7710 CRS .8447 CST -.9921

$G812544.7 R23 .0MT5 fl13 -.9954 LSA 4695.1 t_SA 533.0 SSA 14.8

$6112523.3 $1;2 677.9 THA 176.92 ELI 4130.3 EL2 488.7 ALF 171.56

LAUNCH DATE OCT 19 1964 FLIGHT T|NE 388.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC

RL 148.98 LAL .00

HP 211.20 LAp -1.67

RC 304.242 ;L 11.36

PLANETOCENTRIC CONIC

C3 22.950 VHL 4.791

LNCH AZHTH LNCH T!HE

90.00 19 42 25

90.00 11 6 26

100.00 21 10 29

100.00 12 21 3

110.00 22 33 53

110.00 13 14 8

DIFFERENTIAL C'CRRECTIONS

7DE-2.4773 TRA 7.9993 TC3-7.7702 BAU 2.3691

ROE .6436 RRA -.1990 RC3 .5091 FAU .21070

FDE-3.7482 FRA 9.3803 FC3-7.9482 8_ 44136

BDE 2.5595 9RA 8.0018 BC3 7.7889 FSP 4593

DISTANCE 870.587 EARTH TO HARS

LOt. 25.64 VL 32,716 GAL -7.84 AZL 88.33 HCA 268.14 3NA 166.61 ECC .24193 INC 1.6706 Vl 29.909

LOP 293.79 VP 23.357 GAP -11.81AZP 90.05 TAL 317.82 TAp 225.96 RCA 141.46 APO 231.75 V2 25.971

GP 3.?8 ZAL 146.18 ZAP 43.24 ET3 183.46 ZAE 69.42 ETE 180.84 ZAC 86.73 ETC 258.89 CLP 43.11

DLA 12.98 RAL 178.70 RAD 6567.9 VEL 12.014 PTH 2.14 VHp 4,498 DPA 14.10 RAP 160.79 (CC 1.3777

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZHTH INJ TIM( PO CST TIN ]NJ 2 LAT INJ 2 LONG

2662,65 -27.33 71.87 46.91 97.72 20 26 47 2062.7 -25.98 63.47

4476.41 8.84 ld7.53 40.79 62.99 12 21 2 3876.4 5.15 180.79

2378.91 -28.62 50.77 46.70 99.03 21 50 8 1778.6 -27.07 42.30

4235.68 9.99 169.22 40.18 61.68 13 31 38 3635.7 6.13 162.56

2117.64 -32.03 30.19 45.94 102.64 23 9 11 1517.6 -29.96 21.59

4069.42 13.00 154.82 38.40 58.1D 14 21 57 3469.4 8.69 148.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12678,R S_ 943.4 SG3 1254.0 ST 4183.8 SR 773.3 SS 2201.1

RRT -.6995 RRF -.7287 RTF .9950 CRT -.7726 CR3 .8464 CST -.9920

96812707.9 R23 .0468 R13 -.9952 LSA 4760.8 HSA 530.8 SSA 14.7

96112589.8 SG2 677.3 THA 177.03 EL1 4226.8 EL2 486.0 ALF 171.76

LAUNCH DATE OCT 19 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CCNIC

RL 146.98 LAb .00 LOt.

RP 210.95 LAp -1.58 LOP 295.00 VP 23.395 GAP -11.99 AZP 90.02 TAt, 317.18 TAp 226.54 RCA 141.20 APO

tic 303.247 Gb 11.31 GP 3.70 ZAL 146.80 ZAP 42.32 ET3 103.50 ZAE 68.22 ETE 180.93 ZAC 86.71 ETC

PLAN(TOCENTRIC CONIC

CS 23,629 VHL 4.861 OLA 12.67 RAL 179.28 RAD 6568.0 VEL 12.042 PTH 2.15 VHp 4.591 DPA 13.92 RAP

DISTANCE 674,696 EARTH TO MARS

25.64 VL 32,722 GAL -8.00 AZL 98.31 HCA 269.36 SHA 186.86 ECC .24362 INC 1.6864 Vl 29.909

232.16 V2 26.001

258.84 CLP 42.19

161.04 ECC 1.3889

PO CST TIM [NJ 2 LAT 1NJ 2 LONG

2059.1 -25.93 63.22

3894.2 5.71 181.80

1775.7 -27.03 42.10

3652.8 6.70 163_51

1516.1 -29.93 21.48

3485.2 9.28 149.22

ORBIT DETERMINATION ACCURACY

ST 4279.8 SR 771.0 SS 2158.2

CRT -.7742 CRS .8481 CST -.991g

LSA 4825.9 HSA 528.6 SSA 14.6

EL1 4321.8 ELI 483.3 ALF 171.96

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 47 22 2659.07 -27.29 71.82 47.88 97.85 20 31 41

90.00 11 6 0 4494.23 9.39 188.55 41.78 63.t6 12 20 54

100.00 21 15 14 2375.87 -28.58 50.55 47,66 99.14 21 54 50

100.00 12 20 49 4252.78 10.54 170.19 41.17 61.87 13 31 41

110.00 22 38 12 2118.07 -32.01 30.08 46.90 102.70 23 13 28

110.00 13 14 20 4085.83 13.58 155.70 39.39 58.32 14 22 25

DIFFERENTIAL CGRRECTI¢:_I$ MID-COUflSEEXECUTION ACCURACY

70E-2.5869 TRA 8.2632 TC3-7.6751 BAU 2.4295 SGT12830.8 STAr 932.9 SG3 1189.8

ROE .6313 RRA -.1943 RC3 .4888 FAU .19982 RRT -.6675RR¢ -.7223 RTF .9948

FDE-S.GT29 FRA 9.0766 FC3-7.3211 BSP 44778 SGa12864.7 R23 .0502 R13 -.9949

80E 2.6677 8RA 8.2655 BE3 7.6906 FSP 4377 96112846.9 SG2 678.5 THA 177.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. lSNI4)

LAUNCH DATE 0¢7 IS 1864

HELIOCENTRIC CONIC

RL 148.98 LAL .DO

RP 210.T0 LAP -1.70

RC 306.843 GL lt.25

PLANETOCENTRIC CONIC

C3 24.$45 VHL 4.934

LNCH AZMTH LNCH TIM(

90.00 19 52 22

90.00 11 5 32

100.00 21ZO 2

100.00 12 20 33

110.00 22 42 34

110.00 13 14 31

FLIGHT TIME 392.00 ARRIVAL OATS NOV 15 1955

DISTANCE 878.805 EARTH TO MARS

LOL 25.64 VL 32.726 GAL -8.14 AZL 88.30 HCA 270.58 SNA 186.75 ECC .24538 INC 1.7041 vl 49.909

LOP 296.22 VP 43.435 GAP -12.18 AZP 89.98 TAL 316.52 TAp 247.10 RCA 140.92 APO 232.58 V2 28.029

GP 3.85 ZAL 147.44 ZAP 41.43 ETS 183.54 Z/dE 87.05 ST[ 181.01 ZAC 86.70 ETC 25R.79 CLP 4|.30

OLA 12.35 RAL 179.83 RAO 8568.0 VEL 12.072 PTH 2.16 VHP 4.688 OPA 13.72 RAP 151.33 ECC 1.4007

L-I TIME IHJ LAT INJ LONG INJ RT ASC IHJ AZHTH IHJ TIME PO CST TIM IHJ 2 LAT IHJ 2 LONG

2855.51 -27.26 71.38 48.86 97.97 20 36 37 2055.5 -25.88 62.97

4512.46 9.95 189.60 42.79 63.35 12 TO 44 3912.5 S.29 182.82

2372.77 -28.55 50.34 48.64 99.25 21 $9 35 1772.S -26.R8 41.$9

4270.45 11.11 171.18 42.18 62.07 13 31 43 3870.4 7.28 164.49

2114.54 -31.98 29.88 47.87 102.77 23 17 48 1514.5 -29.R0 21.37

4101.44 14.14 156.60 40.41 58.55 14 22 52 3501.4 9.88 150.09

DIFFERENTIAL CCRRECTIONS

70E-2.7014 TRA 8.5325 TC3-7.5744 8AU 2.4702

ROE .$594 RRA -.1900 RC3 .4685 FAU .18937

F0[-3.5995 FRA 8.7768 FC3-6.7334 BSP 45358

9DE R.7808 BRA 8.5546 8C3 7.5889 FSP 4163

LAUNCH DATE OCT 19 1984

HELIOCENTRIC CC_IC

RL 148.98 LAL .00

RP 210.46 LAP -1.72

RC S07.229 GL 11.17

PLAN[YOCENTRIC CONIC

C3 25,108 VHL 5.021DLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 19 57 25 2642.00 -27.23

90.00 11 5 3 4531.10 10.51

100.00 21 24 53 2369.91 -28.52

100.00 12 EO 16 4288.43 11.68

110.00 22 46 59 2113.07 -31.96

110.00 13 14 40 4118.04 14.73

OIFFERENTIAL C(:RRECTIONS

79E-2.8196 TRA 8.8078 TC3-7.4677 8AU 2.5113

ROE .6579 RRA *.1864 RC3 .4513 FAU .17929

F0[-3.5255 FRA 8.4809 FC3-6.1822 8SP 45920

BOE 2.6976 BRA 6.8096 8C3 7.4814 FSP 3957

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12985.7 9GR 923.1 SG3 1128.0 ST 4375.8 SR 768.8 SS 2115.4

RRT -.6806 RRF -.7166 RT_ .9945 CRT -.7782 CR3 .8501 CST -.9916

S6813016.5 R23 .0517 R13 -.9947 LSA 4892.5 MSA 326.0 SSA 14.5

S6112998.9 SGZ 675.5 THA 177.22 EL1 4416.8 EL2 480.3 ALF 172.14

FLIGHT TIN( 394.00 ARRIVAL DATE NOV 17 1965

DISTANCE 882.907 EARTH TO MARS

LOL 25.64 VL 32.751GAL -2.52 AZt. 88.28 HCA 271.80 SMA 186.82 ECC .24723 INC 1.7180 Vl 29.909

LOP 297.45 VP 23.470 GAP "12.36 AZP 89.95 TAL 315.85 TAp 227.65 RCA t40.64 APO 233.01 V2 26.057

GP 3.56 ZAL 148.08 ZAP 40.57 ETS 185.58 ZAE 65.90 EYE 181.09 ZAC 86.70 ETC 258.74 CLP 40.44

12.02 RAt. 180.40 RAD 6568.0 VEL 12.108 PTH 2.17 VHp 4.783 DPA 13.52 RAP 161.64 [CC 1.4132

INJ LONG INJ RT ANC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAY INJ 2 LONG

71.11 49.87 98.09 20 41 37 2052.0 -45.85 $2.72

190.67 43.82 63.56 12 20 34 3931.1 6.88 183.88

50.14 49.64 99.85 22 4 23 1769.9 -26.93 41.69

172.22 43.21 62._9 13 -31 44 3688.4 T.88 165.49

29.85 48.86 102.83 23 22 11 1513.1 -29.87 21.27

157.53 41.44 58.80 14 23 18 35)6.0 10.49 150.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT13i31.1 _ 914,0 SG3 1088.5 ST 4470.T SR 766.6 SS 2071.8

RRT -.6742 RRF -.7114 RTF .9942 CRT -.7782 CRS .8523 CST -.9917

S6815162.8 R23 .0534 R13 -.9944 LSA 4959.1 NSA 523.3 SSA 14.4

SG113145.6 SG2 674.3 THA 177.31 EL1 4510.8 EL2 477.2 ALF 172.31

LAUNCH DATE OCT tl 1964 FLIGHT TIM( 398.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 887.003 EARTH TO MARS

RL 148.98 LAL .GO LOL 25.64 VL 32.735 GAL -8.49 AZL 86.27 HCA 275.05 SMA 184.90 ECC .24915 INC 1.7339 vl 29.809

RP 210.22 LAP -1.73 LOP 298.67 VP 23.506 GAP -12.55 AZP 89.91 TAL 515.16 TAP 228.18 RCA 140.35 APO 233.47 V2 25.085

RC 306.206 ;L 11.10 GP 3.49 ZAL 148.70 ZAP 39.73 ET3 183.61 EkE 64.78 ETE 181.17 ZAC 86.71 ETC 258.89 CLP 39.S0

pL_NETOCENTRIC CONIC

C3 25.912 VHL 5.090 OLA 11.68 RAL 180.98 RAD 6568.0 VEL 12.136 PTH 2.18 VHp 4.885 DPA 13.30 RAP 161.98 ECC 1.4265

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT IHJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

go. D0 20 2 51 2646.55 -27.19 70.86 50.88 98.21 20 46 40 2048.5 -25.76 $2.48

gO.DO )1 4 32 4550.13 11.09 191.77 44.87 65.78 12 20 22 3950.1 7.47 184.96

100.00 21 29 47 2367.11 -28.49 49.93 50.65 99.45 22 g 14 1767.1 -26.$9 41,50

100.00 12 19 57 4306.80 12.26 173.28 44.27 62.52 13 31 44 3706.6 8.48 186.52

110.00 22 51 25 2111.66 -31.94 29.75 49.87 104.89 23 46 37 1511.7 -29.84 21.17

110.00 13 14 48 4135.02 15.33 158.48 42.50 59.06 14 23 43 3535.0 11.11 151.91

ORBIT DETERMINATION ACCURACy

ST 4564.0 SR 764.4 SS 2027.0

CST -.9916

SSA 14.3

ALF 172.47

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY

70E-2.9406 TRA 9.0904 TC3-7.3539 2AU 2.5520 SGT13273.1 SGR 905.3 SG3 1011.1

ROE .6767 RRA -.1834 RC3 .4338 FAU .16952 RRT -.6683 RRF -.7068 RTF .9939 CRT -.7803 CRg .8546

FOE-3.4497 FRA 6.1900 FC3-5.6638 08P 46480 SG813SO$.9 R23 .0550 Rt3 -.9940 LSA 5025.1 MSA 520.4

80E 3.0174 8RA 9.0922 8C3 7.3667 FSP 3757 36115286.9 SG_ 672.8 THA 177.38 EL1 4603.2 EL2 474.0

LAUNCH DATE OCT 19 1964 FLIGHT TIM( 398.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC DISTANCE 8R1.092 EARTH TO MARS

RL 148.98 LAb .00 LOL 25.64 VL 32.740 GAL -8.87 AZL 88.25 HCA 274.25 Sl4A 186.98 ECC .25117 INC 1.7498 Vl 29.909

RP 209.99 LAP -1.75 LOP 299.90 VP 23.542 GAP -12.75 AZP 8R.87 TAL St4.45 TAP 228.70 RCA 140.01 APO 233.94 V2 26.111

RC 309.174 GL 11.01 r,P 3.43 ZAL 149.35 ZAP 56.92 ETS 183.64 ZAE 63,68 ETE 181.24 ZAC 86.72 ETC 258.62 CLP 36.79

PLANI[TOCENTRIC C_41C

C3 26.7S4 VHL 5.1T3 DLA 11.34 RAt. 181.58 RAO 8562.1 VEL 12.171 PTH 2.18 VHp 4.986 DPA 13.08 RAP 162.35

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT

90.00 20 7 40 2445.16 -27.16 70.82 51.91 98.33 _0 51 45 2045.2 -25.73

90.00 11 4 0 4569.54 11.67 192.90 45.95 64.02 12 20 9 3969.5 8.08

100.00 21 34 43 2354.36 -28.46 49.74 51.68 99._5 22 14 8 1764.4 -26_85

100.00 12 t9 57 4325.56 12.84 174.36 45.55 82.77 13 31 43 3725.6 9.09

110.00 22 55 54 2110.33 -31.92 29.85 50.89 102.94 23 31 5 1510.3 -29.81

110.00 15 14 56 4152.37 15.93 159.46 43.59 58.35 14 24 9 3552.4 li.75

DIFFERENTIAL C._RRECTIONS MID-COURSE EXECUTION ACCURACY

T04-3.0571 TRA 6.$795 TC3'7.2368 BAU 2.5937 $GT13411.0 _*R 897,S 963 955.8

ROE .6559 RRA -.1810 RC3 .4172 FAU ,18015 RRT -.6430 RRF -.7030 RTF. .9936

F04-3.3752 FRA 7.9028 FC3-5.1803 BSP" 46995 86813441.0 RZ$ .0569 R13 -.9937

BDE 3.1429 BRA 6.3813 BC3 7.2488 FSP 3563 S6113424.2 SGE 671.0 THA 177.45

(CC 1.4405

INJ 2 LONG

$2.25

186.06

41.31

147.58

21.08

152.85

ORBIT DETERMINATION ACCURACY

ST 4657.4 SR 782.E SS 1982.1

CRT -.7826 CRS .8571 CST -.9914

LSA 5092.5 H$A 517.3 SSA 14.2

EL1 4695.9 EL2 470.6 ALF 172.65

38O



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .0O

RP 237.48 LAP .49

RC 186.049 GL -26.47

PLANETOCENTRIC CONIC

C3 23.727 VHL 4.871

LNCH AZMTN LNCH TIME

90.00 22 10 5

90.00 5 IT 27

100.00 23 20 $1

100.00 8 49 23

110.00 0 9 $1

110.00 S 20 47

FLIGHT T_IA( 240.00 ARRIVAL DATE JUN 17 1965

DISTANCE 578.397 EARTH TO MARS

LOt. 26.64 VL 33.168 GAL -6.$4 AZL 93.78 HCA 187.41 SI4A 194.58 ECC .25802 INC 3.7764 Vl 29.917

LOP 214.04 VP 20.872 GAP 7.90 AZP 86.25 TAL 328.30 TAP 155.71 RCA 144.36 APO 244.79 V2 23.140

GP 20.24 ZAL 130.80 ZAP 146.46 ETS 144.74 zA( 155.61 ETE 57.11 ZAC 106.89 ETC 255.15 CLp 152.67

DLA -17.94 RAL 154.45 RAD 6568.0 VEL 12.046 PTH 2.15 YHP 5.760 OPA 16.83 RAP 195.32 ECC 1.3905

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1650.96 -3.42 8.89 17.75 118.13 22 37 AS 1061.0 .37 2.28

5494,37 28,30 ZS4,46 25,48 89,03 6 49 2 4894,4 27,87 245.82

1432,63 -4,74 351,36 17,02 119,55 23 44 43 832.6 -.77 344,64

5197.93 29,81 232,60 25,43 87,64 8 16 1 4597.9 29,18 223,06

1291.38 -8.07 338.62 14.97 125.53 0 31 23 691.4 -3.$5 332.34

A911.94 33.70 210.54 25.08 85.91 9 42 39 4311.9 36.49 201.52

DIFFERENTIAL CORRECTIONS

TOE 1.8362 TRA-E.9496 TCS 1.6988 BAU .6813

ROE 1.0646 RRA-l.2139 RC3 1.3142 FAU .16305

FOE-_.1928 FRA 4.9912 FC3-5.9492 BSP 17462

BOE 2.1225 BRA S.1896 BC3 Z.1478 FSP 2676

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .DO

RP 237.13 LAP .46

RC 188.300 GL -22.67

PLANETOCENTRIC CONIC

C3 2!,922 VHL 4.682

LNCH AZNTN LNCH TIM(

90,00 21 39 30

90.00 S 37 0

100,00 22 55 15

100.00 7 25 56

110.00 25 44 30

110.00 8 51 11

DIFFERENTIAL COIRECTIONS

TOE 1,8994 TRA-2,9176 TC3 1,8237 BAU ,6565

ROE .9078 RRA-l. I143 RCS 1.3007 FAU .17220

FOE-4.0536 FRA 5.3865 FC3-6.8005 OSP 17412

60( 1,9231 BRA 3.1232 0C3 2.2400 FSP 2916

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 4549,9 _ 2339,9 $G3 646,5 ST 2421,6 Sit 1331.2 SS 2622.8

RflT .966§ RRF -.9984 RTF -.9589 CRT .9923 CRS .9999 CST .9939

968 5114.8 R23 -.2303 R13 -.9721 LSA 3804.0 MSA 212.0 SSA 6.6

SGI 5086.3 _ SZO.4 THA 26.75 ELI 2758.6 EL2 144.4 ALF 28.70

FLIGHT TIN( ZAZ,O0

DISTAI_E 581,9U

LOL 26,64 VL 33,141GAL -6,25 AZL 93,14 HCA 188,3T SIAA

LOP 215,00 VP 20,867 GAp 7,4T AZP 66,89 TAL 328,52 TAp

GP 18,50 ZAL 151,90 ZAP 146,68 ET9 147,69 ZAE 157,35 ETE

DLA -14:26 RAL 133,37 RAO 6587.9 V(L 11,971PTH 2,13 VHP 5,569 DPA 15,13 RAP 194.62 ECC 1..3608

L-I TIME INJ LAT INJ LONG INJ RT AS_ JNJ A_TH INJ T|ME FO CST TIM |NJ 2 LAT !NJ 2 L_cJwG

1777,00 -7.11 15,42 17,10 117,48 22 9 7 1177,0 -3,37 8,73

5339,84 27,61 243,21 23,50 83,44 T 26 0 4739,8 26.41 234.75

1539.05 -9.28 357.30 18.47 118.83 23 18 54 939.1 -4.37 350.69

5053,06 28,96 221,93 23,32 82,09 8 50 9 4455,0 27.53 213,40

1379.55 -11,30 343,31 14,SS 122,48 24 7 66 778,6 -6,93 336.93

4788.29 32.38 200.98 22.6| 78.40 10 10 57 4186.3 30.44 192.30

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4559.7 S_R 21G7.4 SG3 912.0 ST 2351.2 SR 1168.9 SS 2582.3

RRT ,9682 RRF -,9986 RTF -,9609 CRT ,9920 CRS ,9996 CST .9950

ST, IS 5042.9 RL"J -.2295 R13 -.9718 LSA 3884.2 MSA 191.7 SSA 8.7

961 5024.6 SG2 492.1THA 24.97 EL1 2631.3 EL2 134.1ALF 26.71

ARRIVAL DATE JUN 19 1965

EARTH TO MARS

194.08 ECC .25557 |NC 3.1397 Vl 29.917

156,89 RCA 144,47 APO _43,68 V2 23.174

56,34 2AC 107,27 ETC 259,28 CLP 152.02

LAUMCH DATE OCT 20 1984

HELIOCENTRIC CONIC

RL 148.94 LAL .OO

RP 238.61 LAp .43

RC 190.540 GL -19.45

PLAHETOCENTRIC CONIC

C3 20.$$6 VHL 4.S37

LNCH AZMTN LNCH ?|ME

90.00 21 18 21

90,00 8 27 16

100.00 22 32 5

100.00 7 54 12

110.00 23 2T 39

110.00 9 15 9

PLIGHT TI_ 244.00 ARRIVAL DATE JUN 21 1965

DISTANCE 505,$59 EARTH TO MARS

LOL 26.64 VL 33,115 GAL -6,16 AZL 92.65 HCA 189,33 SNA 193.59 ECC .25923 INC Z,SSII vl 29.917

LOP 215,96 VP 20.865 GAP 7,04 AZP 67,40 TAL 328,74 TAp 158.08 RCA 144,57 APO 2A2,61 V2 23,609

GP 17.09 ZAL 132.$4 ZAP 146.98 ETS 150.52 zAE 158.67 ETE 56.09 ZAC 105.95 ETC 255.30 CLP 151.31

DLA -11,14 RAL 156.46 RAD 6567.6 VEL 11.915 PTH 2.12 VHP 5.401 DPA 13.76 RAP 194.4t ECC 1.3588

L-] TIME INJ LAT INJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1868,17 -9,94 20,63 16,68 116,65 21 47 29 1268,2 -6,28 13,86

5216,42 29,38 234,55 21,92 79,27 7 54 14 4618,A 24.62 ZZS.31

1623.80 -11.02 2.09 16.31 117.96 22 59 9 1025.8 -7.20 355.39

4958,02 27,56 213,65 21,65 77,94 9 16 50 4358,0 25,62 205,39

1449,79 -13.67 347.22 1_,64 121,59 23 51 49 849,8 -9,59 340.73

4684,79 30,74 193,52 20,?5 74,29 10 53 13 4084,8 29,28 185.19

DIFFERENTIAL CORRECTIONS

TOE 1.5886 TRA-2,6747 TCS 1,9398 BAU ,6410

ROE .7973 RRA-I.O298 RC3 1.269_ FAU .19169

FOE-3.9579 FRA 5.7356 FC3-7.1410 BSP 17210

BDE 1.7774 BRA 3.0536 BCS 2.3290 FSP 3120

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4562,0 S_ 2034,4 SG3 975,8 ST 2293,3 sR !085.1 SS 2553.0

RRT ,9679 RRF -,9979 RTF -,9616 CRT ,9916 CRS ,9991 CST ,9960

SGR 4993.1 fl25 -,2273 fl13 -.9718 LSA 3594.4 MSA 173.3 SSA 11.2

SGI 4973.0 SGE 469.3 THA 23.57 EL1 2533.0 EL2 126.7 ALF 25.16

LAUNCH DATE OCT 20 1964 FLIGHT TIN( 246.00

HELIOCENTRIC C(_iIC

RL 148.94 LAL .00

RP 236.46 LAP .40

RC 192,768 GL -16,73

PLAN(TOCENTRIC CONIC

CS 19.550 VHL 4.426

LNCH AZMTH LNCH TIM(

90,00 20 57 42

90,00 6 51 37

100.00 22 14 58

100.00 S 17 4

110.00 23 13 48

110.00 9 34 41

DIFFERENTIAL CCRRECTIONS

TOE 1,5154 111A-2.8119

ROE .7174 RRA -.9555

FOE-5,9970 FRA 6,0499

9DE 1,6766 BflA 2.9701

DISTANCE 589.187

LOL 26.64 VL 33.091 GAL -6.08 AZI. 92.62 HCA 190.30 SNA

LOP 216,93 VP 20_964 GAP 6,62 AZlP $7,82 TAL 328,96 TAp

GP 15.93 ZAL 133.11 ZAP 146.84 ETS 152.65 ZAE 160.21 (TE

TC3 2.0710 BAU .6366

RC3 1.2818 FAu .19161

FC3-8.4852 8SF 16662

BC3 2.4356 FSP 3296

ARRIVAL DATE JUN 23 1965

EARTH TO MARS

195.13 ECC .25097 INC 2.2158 vl 29.917

159.26 RCA 144.66 APO 241.60 V2 23.244

56.32 ZAC 104.86 ETC 255.45 CLP 150.53

OLA -8.47 RAL 157.18 RAO 6567.8 VEL 11.871 pTH 2.11 VHP 5.250 DpA 12.63 RAP 194.08 ECC 1.3217

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME leo CST TIM INJ 2 LAT INJ 2 LONG

1943.17 -12.19 24.99 16.87 1t5.76 61 30 5 1343.2 -8.63 18.12

5116,62 24,91 227,62 20,68 76,09 8 16 56 4516,8 22.76 219,61

1694.01 -13.23 6.13 16.54 117.05 22 43 10 1094.0 -9.50 359.33

4843,21 26,04 207,06 EQ,$5 74,77 9 37 47 4249.2 23,69 199.01

1509.66 -13.99 350.59 14.76 160.63 23 39 59 909.7 -11.79 343.97

4600,33 29,03 187,54 19,52 71,11 10 51 21 4000.3 26,18 179.52

M|D-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG.T 4538,7 8rd_ 1928,9 51;3 1039.1 ST 2254,0 SR 1003.4 SS 2534.0

RRT .99991mF -.9974 RTF -.9641 CRT .9917 CRS .9984 CST .9972

$68 4949.9 RE3 -.6195 R13 -.9729 LSA 5533.5 MSA 150.1SSA 14.5

SG1 4930,1 _;2 441,6 THA 22,48 EL1 2494.4 EL2 117.7 ALF 23.88

581



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE OCT ZO 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUN 25 19GS

HELIOCENTRIC CONIC

RL 148.94 LAL .00

#P 2_E.12 LAP .37

RC 194.983 GL -14.37

PLANETOCENTRIC CONIC

C3 18.719 VHL 4.327

LNCH AZMTH LNCH TIME

90.00 20 42 5

90.00 7 11 52

100.00 22 O 31

100.00 8 36 8

110.00 23 2 4

110.00 9 51 S

DIFFERENTIAL CORRECTIONS

TOE 1.4338 TRA-2.7687

ROE .6342 RRA -.8981

FDE-3.S4Z4 FRA 6.3687

BDE 1.5758 8RA 2.9107

DISTANCE 592.790 EARTH TO MARS

LOL 26.64 VL 33.067 GAL -6.00 AZL 91.87 HCA 191.27 SNA 192.69 ECC .24882 INC 1.8699 vl 29.617

LOP 217.90 VP 20.866 GAF 6.21 AZF 88.17 TAL 329.17 TAP 160.44 RCA 144.74 APO 240.65 V2 23.279

GP 14.97 ZAL 133.39 ZAp 146.53 ETS 154.72 ZAE 161.43 ETA 57.03 ZAC 103.95 ETC 255.51 CLP 149.71

OLA -8.16 RAL 157.76 RAD 6567.8 VEL 11.858 PTH 2.10 VHP 5.1110PA 11.70 RAP 193.79 ECC 1.3081

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMT_ INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2006.68 -14.04 28.73 16.97 114.84 21 15 SZ 1406.7 -10,58 21.77

5054.79 23.42 221.91 19.70 73.61 8 55 47 4434.8 20.95 214.11

1753.71 -13.05 9.63 16.48 116.13 22 29 44 1153.7 -11.42 2.73

4763.00 24.49 201.57 19.$4 72.30 9 55 31 4163.0 21.84 193.77

1561.00 -17.73 553.52 14.99 119.71 23 28 5 961.0 -13.65 $46.80

4328.47 27.35 182.63 t8._1 68.64 11 6 35 59Z8.5 24.20 174.88

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TCS 2.1436 BAU .6234 SGT 4543.6 $GR 1840.5 $65 1101.2 ST 2198.0 SR 938.5 SS 2514.2

RC3 1.2692 FAU .20082 RRT .9678 RRF -.9967 RTF -.9644 CRT .9909 CRS .9974 CST .9978

FC3-9.2880 BSP 16638 SG8 4902.5 R_5 -.2179 R13 -.9726 LSA 3466.0 MSA 139.8 SSA 17.8

8C3 2.4912 FSP 3507 SGI 4883.S SGZ 431.3 ?HA 21.58 EL1 2387.1 EL2 116.5 ALF 22.99

LAUNCH DATE OCT 20 1964 PLIGHT TIM( 250.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CCNIC

RL 148.94 LAL .00

RP 233.77 LAP ._5

RC 197.185 GL -12.31

PLANETOCENTRIC CONIC

CS 16.030 VHL 4.248

LNCH AZMTH LNCH TIME

90.00 20 28 39

90.00 7 2g 8

100.00 21 48 4

100.00 8 52 25

110.00 22 51 52

110.00 10 § 6

DIFFERENTIAL CCNRECTIONS

TOE 1.3582 TRA-2.7260

ROE .6038 RRA -.8"500

F08-3.7911FRA 6.6916

BOA 1.4864 BRA 2.8554

DISTANCE 598.429 EARTH TO MARS

LOL 26.64 VL 53.044 GAL -5.92 AZL 91.58 HCA 192.24 SMA 192.27 ECC .24675 INC _.5781 vl 29.917

LOP 218.88 VP ZO.$?O GAp 5.80 AZP 88.46 TAL 329.38 TAP 181.82 RCA 144.83 APO 239.71 V2 23.315

GP 14.15 ZAL 133.53 ZAP 146.07 ET$ 156.56 ZA( 162.54 EYE 58.22 ZAC 103.18 ETC 255.55 CLP 148.84

DLA -4.13 RAL 158.24 RAD 8587.7 VEL 11.807 PTH 2.09 Yitp 4.982 DPA 10.91 RAP 193.5, ECC 1.2967

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2061.37 -15.59 52.02 17.13 113.94 21 3 1 1461.6 -12.22 24.88

4962.36 21.94 217.12 18.93 71.64 8 51 50 4362.4 19.25 209.49

1805.42 -16.58 12.71 16.65 115.24 22 18 9 1205.4 -13.04 5.70

4693.74 22.95 196.98 18._4 70.$3 10 10 38 4093.7 20.09 189.37

1605.68 -19.22 356.14 15.24 118.83 23 18 37 1005.7 -15.23 349.29

4466.24 25.74 178.51 17.$5 86.68 11 19 32 3866.2 22.36 170.99

NID-CO4JR_ EXECUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1954 9AU .6097 SGT 4520.5 8GR 1767.4 $63 1165.0 ST 2141.5 SR 885.3 SS 2493.3

RCS 1.2560 FAU .20964 RRT .9886 RRF -.9980 RTF -,9646 CRT .9898 CRS .9961 CST .9983

FC-10.0660 ASP 16698 SG6 4853.8 R23 -,2157 RIS -.9724 LSA 3402.7 MSA 131.7 SSA 21.3

BC3 2.5293 FSP 3745 861 4855.2 SG2 423.8 ?HA 20.87 ELI 2314.S EL2 116.7 ALF 22,31

LAUNCH DATE OCT 20 1964 FLIGHT 7[ME Z52.00 ARRIVAL DATE JUN 29 1965

H(LIOCENTRIC CONIC

RL 148.94 LAL .OO

RP 235.42 LAP .30

RC 199.3?2 GL -10.50

PLANETOCENTRIC CONIC

C3 17.447 VHL 4.177

LNCH AZMTH LNCH TIME

90.00 20 16 50

go.0O T 44 6

100.00 21 37 6

100.00 9 6 32

110.00 22 42 50

110.00 10 17 17

DIFFERENTIAL CCRRECTIONS

TOE 1.2940 TRA-2.8774

ROE .5648 RRA -.8083

F08-3.7595 FRA 7.OOGS

BOA 1.4118 8RA 2.7968

DISTANCE 600.084 EARTH TO MARS

LOL. 26.64 VL 55.022 GAL -5.84 AZL 91.33 HCA 195.22 _H4A 191.8T ECC .244TT INC 1.3ZT8 Vt 29.917

LOP 219.85 VP 20.875 GAp 5.40 AzP 88.71 TAL 329.58 TAP 162.80 RCA 144.90 APO 238.83 V2 23.551

GP 13.45 ZAL 133,58 ZAp 145.51 ETS 158.20 ZAE 1GS.S7 ATE 59.90 ZAC 102.52 ETC 255.59 CLP 147.93

DLA -2.34 RAL 158.64 RAD 6567.7 VEL 11.783 PTH 2.08 VHP 4.859 OPA 10.25 RAP 193.29 ECC 1.2071

L-I TIME INJ LA_ INJ LONG |NJ RT ASC [NJ AZIATH [NJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2109.76 -18.89 54.95 17.30 113.07 20 52 0 1509.8 -13.63 27.80

4898.87 20.52 213.00 18.30 70.05 9 5 45 4298.9 17.82 205.53

1850.88 -17.88 15.46 16,85 114.36 22 7 57 1250.9 -14.44 8.38

4632.98 21.53 193.04 17.89 68.75 10 23 45 40S3.0 18.45 185.60

1645.08 -20.50 $58.48 15.48 117.97 23 10 15 1045.1 -18.5g $51.53

441/.55 24.21 174.99 16.65 65.10 11 50 48 3811.5 20.85 167.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 2.2444 BAU .5989 SGT 4491.9 SGR 1708.2 $63 1226.3 ST 2090.4 SR 843.8 SS 2483.7

RCS 1.2477 FAU .21888 RRT .9855 RRF -.9951RTF -.9650 CRT .9887 CRS .9945 CST .9988

FC-10.8613 BSP 16540 $GB 4805.7 R28 -.2122 RI3 -.9724 LSA 3351.7 MSA 125.5 SSA 24.8

BC3 Z.5679 FSP 5970 SGl 4787.6 862 417.4 THA 20.52 ELI 2251.2 ELZ 117.3 ALF 21.82

LAUNCH DATE OCT 20 1964 PLIGHT TIN( 254.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC C_IC

RL 148.94 LAL .O0

RP 235.06 LAP .27

RC 201.544 GL -8.90

PLANETOCENTRIC CONIC

C3 16.942 VHL 4.116

LNCH AZMTH LNCH TIM1[

90.00 20 8 17

90.00 7 57 17

100.00 21 27 17

100.00 9 18 59

110.00 22 34 44

110.00 10 28 1

OIFFERENT|AL CCRRECTIONS

TDE 1.2380 TRA'2.8234 TCS 2.2893 BAU .5901

RDE .5341 MRA -.7720 RC3 1.2436 FAU .22852

FOE-S.7427 FRA 7.$162 FC-1|.8774 BSP 1$506

BOA 1.3483 8RA 2.7547 8C5 Z.6054 FSP 4196

OISTANCE 605.753 EARTH TO MARS

26.64 VL 33.002 GAL -3.77 AZL 91.11HCA 194.19 SMA 191.49 ECC .24288 INC 1.1108 vl 29.917LCL

LOP 220.83 VP 20.883 GAp 5.00 AZP 88.92 TAL 329.77 TAp 163.97 RCA 144.98 APO S)S8.O0 V2 23.$87

GP 12.85 ZAL ISS.54 ZAP 144.84 ET8 159.67 ZN[ 164.52 ETE 62.11 ZAC 101.94 ETC 255.62 CLP 146.99

DLA -.74 RAL 158.97 RAO 65_7.7 VEL 11.761 PTH 2.08 VHP 4.?45 OpA 9.69 RAp 195.07 ECC 1.2788

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2152.6/ -18.02 $7.60 17.47 112.22 20 42 9 1552.6 -14.85 $0.35

4642.45 19.17 209.41 17.78 68.75 9 18 0 4242.5 16.12 202.07

1891.33 -10.99 17.95 17.04 113.52 21 58 48 1291.5 -15.65 10.75

4578.96 20.16 189.62 17.36 6?.45 10 35 18 3979.0 t6.93 182.32

1680.18 -21.60 .60 15.72 117.16 23 2 44 1080.2 -17.79 $53.55

4362.88 22.79 |71.94 16.08 63.80 11 40 48 3762.9 19.08 164.76

M|D-CouRs( EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 4456,5 SGR 1890.1 863 1_91.1 ST 2042.9 SR 811.0 98 2476,0

RRT .9645 RRF -.9941 RTF -.9655 CRT .98?6 CRS .g926 CST .g992

SG8 4735.8 R23 -.2078 R13 -,g723 LSA $310.0 MSA 121.3 SSA 26.2

SGI 4757.7 SG2 412.1 ?HA 19.92 EL1 2194.8 EL2 118.5 ALF 21.47

S8Z



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 20 1964 FLIGHT TIME 256.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .DO

R_ 234.71 LAP .24

RC 203.699 GL -7.46

PLAN(TOCENTRIC CONIC

C3 16.499 VHL 4.062

LNCH AZMTH LNCH TIME

90.00 19 56 43

90.00 B 9 3

100.00 21 18 23

100.00 9 30 5

110.00 22 27 23

110.00 10 37 34

DIFFERENTIAL CORRECTIONS

TOE 1.1872 TRA-2.5671

ROE .3099 RRA -.7405

FDE-3.7392 FRA 7.6253

BOE 1.2921 6RA 2.6718

DISTANCE 607,437 EARTH TO MARS

LOt. 26.64 YL 32.982 GAL -5.70 AZL 90.92 HCA 195.18 SMA 191.13 ECC .24107 INC .9203 vl 29,917

LOP 221.81VP 20.893 GAP 4.61AZP 89.11TAL 329.98 TAp 165.14 RCA 145.05 Apo 237.20 V2 23.424

GP 12.33 ZAL 133.46 ZAp 144.10 ETS 161.00 ZAE 165.40 ETE 64.88 ZAC 101.43 ETC 255.65 CLP 146.01

DLA

L-I TIME INJ LAT

2191.14 -18.99

4791.77 17.89

1927.71 -19.97

4530.44 18.86

1711.76 -22.57

4319.15 21.45

TC3 2.3260 BAU .5818

RC3 1.2432 FAU .23856

FC-12.5175 BgP 16335

BC3 2.6374 FSP 4421

.70 RAL 159.24 RAD 6567.7 VEL 11.742 PTH 2.07 VHp 4.632 DpA 9.22 RAp 192.85 ECC 1.2715

%NJ LONG ]NJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.00 17.64 111.41 20 33 14 1591.1 -15.92 32.68

206.25 17.55 67.68 9 28 55 4191.8 14.71 199.02

20.21 17.22 112.72 21 50 31 1327.7 -16.72 12.93

186.60 16.92 66.37 10 45 35 3930.4 15.51 179.41

2.54 15.95 116.38 22 55 54 1111.8 -18.84 355.39

169.25 15.61 62.72 11 49 33 3719.2 17.62 162.21

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4414.6 8GR 1621.3 863 1357.7 ST 1996.9 SR 785.2 SS 2477.7

RRT .963_ RRF -.9931RTF -.9650 CRT .9864 CRS .9904 CST .9994

SGB 4702.9 R25 -.2032 R13 -.9726 LSA 3275.3 MSA 120.5 SSA 31.0

SGI 4685.1 902 409.2 THA 19.64 EL! 2142.4 ELZ 120.1 ALF 21.27

LAUNCH DATE OCT 20 1964 FLIGHT TIME 258.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 234.33 LAp .21

RC 203.837 GL -6.16

PLANI[TOCENTRIC CONIC

CS 16.106 VHL 4.013

LNCH AZMTH LNCH TIME

90.00 19 47 58

90.00 8 19 40

100.00 21 10 15

100.00 9 40 4

110.00 22 20 38

110.00 10 46 11

DIFFERENTIAL CORRECTIONS

TOE 1.1400 TRA-2.5077

ROE .4906 RRA -.7132

FDE-3.7458 FRA 7.9356

8DE 1.2411 BRA 2.6072

DISTANCE 611.134 EARTH TO MARS

LOL 26.64 VL 32.963 GAL -5.64 AZL 90.75 HCA 196.16 SMA 190.78 ECC .23935 INC .7516 vl 29.917

LOP 222.80 VP 20.904 GAP 4.22 AZP 89.28 TAL 330.14 TAp 166.30 RCA 145.12 APO _6.44 V2 23.461

GP 11.87 ZAL 133.33 ZAP 143.28 ETS 162.20 ZAE 166.19 ETE 68.26 ZAC 100.98 ETC 255.67 CLP 145.00

DLA

L-I TIME 1NJ LAT

2226.09 -19.85

4745.82 16.68

1960.70 -20.82

4486.43 17.64

1740.40 -23.43

4279.51 20.19

TC3 2.3535 BAU .5734

RC3 1.2459 FAU .24898

FC-13.3831BSF 16133

BC3 2.6629 FSP 4649

2.01RAL 159.48 RAO 6567.6 VEL 11.726 PTH 2.07 VHP 4.526 OpA 8.82 RAp 192.63 ECC 1.2631

1NJ _ONG INJ RT AS_ LNJ AZ;4_H iNJ TiHE PO C_T TIH %NJ 2 LAT INJ 2 LONG

42.21 17.81 110.62 20 25 4 1626.1 -!6.86 34.81

203.42 16.99 66.78 9 38 46 4145.8 13.40 196.28

22.29 17.40 111.95 21 42 55 1360.7 -17.66 14.92

183.90 16.55 65.47 10 54 51 3886.4 14.18 176.82

4.33 16.16 115.64 22 49 38 1140.4 -19.78 357.08

166.86 15.21 61.81 11 57 30 3679.5 16.26 159.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4804.8 Sr_ 1590.2 SG3 1426.3 ST 1951.2 SR 764.8 SS 2481.5

RRT .9U3 flRF -.9919 RTF -.9661 CRT .9852 CRS .9880 CST .9996

SGB 46481k_b R25 -.1987 R13 -.9727 LSA 3245.6 MSA 122.5 SSA 33.0

SG1 4627.5 962 408.1THA 19.48 EL1 2092.2 EL2 122.3 ALF 21.19

LAUNCH DATE OCT 20 1954 FLIGHT TIME 260.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .0Q

RP 233.98 LAP .18

RC 207.938 GL -4.98

PLANETOCENTRIC CONIC

C3 15.734 VHL 3.969

LNCH AZHTH LNCH TIME

90.00 19 39 54

90.00 8"29 19

tO0.OO 21 2 44

100.00 9 49 10

110.00 22 14 24

110.00 10 53 59

DIFFERENTIAL CORRECTIONS

TOE 1.0992 TRA-2.4428

ROE .4736 RRA -.6891

FDE-3.7638 FRA 8.2449

9DE 1.1976 BRA 2.5381

DISTANCE 614.846 EARTH TO MARS

LOL 26.64 VL 32.945 GAL -5.57 AZL 9_ GO HCA 197.15 SMA 190.45 ECC .26770 INC .6008 vl 29.917

LOP 223.79 vP 20,918 GAP 3.84 AZP 89.42 TAL 330.32 TAp 167.47 RCA 145.18 APO 235.72 V2 23.498

GP 11.48 ZAL 133.18 ZAP 142.40 ETS 163.30 ZAE 166.90 ETE 72.28 ZAC 100.58 ETC 255.69 CLP 143.95

DLA 3.20 RAL 159.67 RAD 6567.6 VEL 11,711PTH 2.06 VHp 4.424 DpA 8.48 RAp 192.40 ECC ).2593

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2258.05 -20.60 44.25 17.96 109.87 20 17 32 1658.0 -17.71 36.77

4703.81 15.54 200.87 16.66 66.03 9 47 43 4103.8 12.17 193.81

1990.87 -21.58 24.21 17.57 111.21 21 35 55 1390.9 -18.50 16.77

4446.22 16.48 181.47 16.23 64.71 11 3 16 3846.2 12.94 174.47

1766.55 -24.19 5.98 16.56 114.93 22 43 51 1166.6 -20.62 358.64

4243.30 1_i 164.71 14.87 61.04 12 4 42 3643.3 15.00 157.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 2.3806 BAU .5666 8GT 4308.4 SGR 1566.2 SO3 1497.2 ST 1908.8 SR 749.4 SS 2490.3

RC3 1.2527 FAU .25999 RRT .9614 RRF -.9907 RTF -.9665 CRT .9841CRS .9853 CST .9997

FC-14.2875 BSP 15813 SGB 4564.2 R23 -.1930 R13 -.9731 LSA 3223.4 MSA 126.5 SSA 34.2

BC3 2.6901FSP 4869 SG1 4566.2 862 406.5 THA 19.42 EL1 2046.9 EL2 124.0 ALF 21.21

LAUNCH DATE OCT 20 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 233.62 LAp .15

RC 210.060 GL -3.91

PLANETOCENTRIC CONIC

C3 13.436 VHL 3.929

LNCM AZ14TH LNCH TIM(

90.00 19 32 25

90.00 8 38 10

100.00 20 56 46

100.00 9 57 30

110.00 22 8 37

110.00 11 1 8

DIFFERENTIAL CCRRECTIONS

TOE 1.0515 TRA-2.3641

ROE .4621 RRA -.6698

F08-3.7749 FRA 8.5781

BDE 1.1486 6RA 2.4764

DISTANCE 616.569 EARTH TO MARS

LOL 26.64 VL 32.927 GAL -5.51 AZL 90.47 HCA 198.14 SMA 190.14 ECC .23612 INC .4666 vl 29.917

LOP 224.78 VP 20.933 GAP 3.47 AZP 89.56 TAL 330.49 TAp 168.63 RCA 145.24 APO 235.04 v2 23.536

GP 11.12 ZAL 163.01 ZAP 141.46 ETS t64.29 ZAE 167.50 ETE 76.98 ZAC 100.22 ETC 255.71 CLP 142.86

DLA 4.29 RAL 159.84 RAO 6567.6 VEL 11.697 PTH 2.06 VHP 4.326 DpA 8.20 RAp 192.17 ECC 1.2540

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2287.47 -21.27 46.15 18.10 109.15 20 10 32 1687.5 -18.46 36.60

4665.18 14.45 196.55 16,42 65.38 9 55 55 4065.2 11.01 191.56

2018.62 -22.25 26.00 17.72 110.50 21 29 24 1418.6 -19.26 18.48

4409.26 15.40 179.27 15.96 64.06 11 10 59 3809.3 11.78 172.34

1790.60 -24,67 7.51 16.54 114.26 22 38 28 1190.6 -21.38 .10

4210.04 17.90 162.77 14.58 60.38 12 11 18 3610.0 13.83 156.03

HID-COURSE EXI[CUT[OI ACCURACY Oi_BIT DETERMINATION ACCURACY

TC3 2.3747 BAU .5546 SGT 4241.5 SGR 1546.2 SG3 1569.2 ST 1857.1 SR 735.8 SS 2495.8

RE3 1.2580 FAU .27056 flRT .9596 RRF -.9894 RTF -.9662 CRT .9825 CR8 .9822 CST .9997

FC-15.1749 BSP 15691 SG8 4514.5 R23 -.1899 R13 -.9728 LSA 3193.8 MSA 133.9 SSA 34.9

BC3 2.6873 FSP 5134 961 4495.8 SG2 410.4 THA 19.45 ELI 1993.5 EL2 127.8 ALF 21.36

383



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CCN|C

RL 148.94 LAL .00

RP 233.25 LAP .11

RC 212.144 GL -2.92

PLANETOCENTR IC CONIC

C3 15.147 VHL 3.892

LHCH AZHTH LNCH TIME

90.00 19 25 25

90.00 8 46 20

100.00 20 49 15

100.00 10 5 11

110.00 22 3 13

110.00 11 7 43

PLIGHT TIME 264.00
ARRIVAL DATE JUL 11 1965

DISTANCE 622.304 EARTH TO MARS

LOL 26.64 VL 32.911 GAL -5.45 AZL 90.35 HCA 199.13 SMA 189.84 ECC .23463 INC .3470 vl _9.R17

LOP 225.77 VP 20.949 GAP 5.10 AZP 69.67 TAL 330.65 TAP 169.78 RCA 145.30 APO 234.39 V2 23.574

GP 10.81 ZAL 132.82 ZAP 140.47 ET$ 165.21 ZAE 167.98 ETE 82.33 ZAC 99.88 ETC 253.73 CLP 141.74

DLA 5.29 RAL 159.99 RAD 6567.6 VEL 11_685 PTH 2.06 VHP 4.231DpA 7.97 RAP 191.92 ECC 1.2493

L-t TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2314.72 -21.87 47.93 18.24 108.45 20 4 0 1714.7 -19.14 40.31

4629.44 13.43 196.42 16.20 64.84 10 3 30 4029.4 9.93 189.49

2044.31 -22.85 27.67 17.87 109.81 21 23 20 1444.3 -19.94 20.08

4375.09 14.3? 177.25 15.73 63.50 11 18 6 3775.1 10.70 170.39

1812.83 -25.48 8.95 16.72 113.60 22 33 26 1212.8 -22.07 1.46

4179.34 16.86 161.00 14.33 59.81 12 17 22 3579.3 12.72 154.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0006 TRA-2.3279 TC3 2.3456 BAU .5395 SGT 4165.3 8GR 1530.3 SG3 1642.8 ST 1799.8 SR 724.1 63 2499.8

ROE .4302 RRA -.6344 RC3 1.2632 FAU .28094 RRT .9572 RRF -.9881 RTF -.9655 CRT .9803 CRS .9788 CST .9_97

F06-3.7777 FRA 8.9321 FC-16.0571 BSP 15647 SGB 4437.5 R23 -.1883 R13 -.9723 LSA 3160.8 MSA 143.1 SSA 35.3

806 1.0972 8RA 2.4182 BC3 2.6641 FSP 5432 SG1 4417.8 SG2 417.8 THA 19.56 EL1 1935.4 EL2 132.9 ALF 21.63

LAUNCH DATE OCT 20 1964 PLIGHT TIME 268.00

HELIOCENTRIC CCNIC

RL 148.94 LAL .00

RP 232.88 LAp .08

tiC 214.210 GL -2.01

PLANETOCENTRIC CONIC

C3 14.884 VHL 3.858 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L.(_iG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 18 51 2340.11 -22.40 49.59 18.36 107.79 19 57 51

90.00 6 56 56 4596.20 12.46 194_46 16.00 64.37 10 10 32

100.00 20 43 9 2068.22 -23.39 29.24 18.01 109.16 21 17 37

100.00 10 12 19 4343.32 13.40 175.39 15.53 63.03 11 24 42

110.00 21 58 9 1833.48 -26.04 10.30 16.88 112.97 22 28 43

110.00 11 13 48 4150.83 15.88 159.37 14.11 59.32 12 22 59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9673 TRA-2.2339 TC3 2.3460 BAU .5315 8GT 4083.9 8GR 1521.3 803 1720.5

RDE .4431RRA -.6384 RC3 1.2775 FAU .29317 RRT .9563 RRF -.9967 RTF -.9656

F06-3.8195 FRA 9.2569 FC-17.0529 BSP 15210 S¢,B 4358.0 R23 -.1828 R13 -.9726

806 1.0640 8RA 2.3426 BC3 2.0713 FSP 5667 SGI 4337.9 802 419.0 THA 19.80

ARRIVAL DATE JUL 13 1965

DISTANCE 626.054 EARTH TO MARS

LOL 26.64 VL 32.895 GAL -5.40 KZL 90.24 HCA 200.13 844A 169.56 ECC .23320 INC .2352 V1 29.917

LOP 226.77 VP 20.968 GAP 2.73 AZP 89.78 TAL 330.80 TAP 170.93 RCA 145.36 APO 233.77 V2 23.612

GP 10.53 ZAL 132.63 ZAP 139.42 ETS 166.06 ZAE 168.32 ETE 88.30 ZAC 99.58 ETC 255.75 CLP 140.58

6.22 RAL 160.12 RAD 6567.6 VEL 11.673 PTH 2.05 VHP 4.140 DPA 7.78 RAp 191.66 ECC 1.2449

PO CRT TIM INJ 2 LAT INJ 2 LONG

1740.1 -19.76 41.92

3996.2 6.91 187.58

1468.2 -20.57 21.58

3743.3 9.67 168.58

1233.5 -22.70 2.73

3550.8 11.69 152.77

ORBIT DETERMINATION ACCURACY

ST 1757.1 SR 718.2 SS 2517.5

CRT .9795 CRS .9755 CST .9995

LSA 3149.0 MSA 152.2 SSA $5.0

ELI 1893.4 ELI 134.3 ALF 21.94

LAUNCH OATE OCT 20 1964 PLIGHT TIME 268.00 ARR[VAL DATE JUL 15 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 282.51 LAP .05

RC 216.256 GL -1.17

PLANETOCENTR1C CONIC

C3 14.643 VHL 3.627

LNCH AZMTM LHCH TIME

go.o0 19 12 41

90.00 g 1 1

100.00 20 37 24

100.00 10 18 58

110.00 21 53 24

110.00 11 19 28

DISTANCE 629.815 EARTH TO MARS

LOt. 26.64 VL 32.880 GAL -5.35 AZL 90.14 HCA 201.13 SMA 189.2g ECC .23184 |NC .1354 vl 29.917

LOP 227.77 VP 20.988 GAP 2.38 AZP 89,87 TAL 330.95 TAp 172.08 RCA 145.41 Apo 233.18 V2 23.850

GP 10.28 ZAL 132.43 ZAP 138.32 ET8 166.64 ZAE 168.49 ETE 94.76 ZAC 99.29 ETC 255.77 CLP 139.39

OLA 7.08 RAL 160.24 RAD 6567.6 VEL 11.663 PTH 2.05 VHP 4.051 DPA 7.64 RAp 191.38 ECC 1.2410

b-I TIME IHJ LAT INJ LONG |HJ _T ASC IHJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2363.65 -22.89 51.17 18.49 107.14 lg 52 4 1763.9 -20.33 43.43

4565.19 11.54 192.65 15.84 63.96 10 17 6 3965.2 7.95 185.81

2090.57 -23.89 30.72 18.14 108.53 21 12 15 1490.6 -21.13 23.00

4313.72 12.47 173.68 15.35 62.61 11 30 52 3713.7 8.71 166.91

1852.76 -26.54 11.57 17.04 112.37 22 24 17 1252.8 -23.27 3.93

4124.29 14.95 157.88 13.93 58.90 12 28 13 3524.3 10.72 151.$3

ORBIT DETERMINATION ACCURACY

ST 1704.5 $R 712.7 SS 2530.8

CRT .9780 CRS .9719 CST .9993

LSA 3129.0 MSA 162.7 SSA 34.7

EL1 1842.3 ELI 137.6 ALF 22.37

OIFFERENTIkL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .9204 TRA-2.1854 TC3 2.3135 BAU .5186 SGT 3991.4 80_ 1514._ SG3 1799.5

ROE .4863 RRA -.6261RC3 1.2901FAU .30495 RRT .9348 RflF -.9853 RTF -.9651

FOE-3.8471FRA 9.6098 FC-18.0296 BSP 14938 SG8 4299.1 R23 -.1799 Rt3 -.9723

00E 1.0240 BRA 2.2733 BC3 2.6489 FSP 5948 SG1 4247.9 _Z 425.2 THA 20.12

LAUNCH DATE OCT 20 1964 FLIGHT TIME 270.00

HELIOCENTRIC CCNIC DISTANL'IE 935.587

RL 148.94 LAL .00 LOt. 26.64 VL 32.885 GAL -5.30 AZL g0.04 HCA 202.14 SI4A 189.04 ECC .23055

tip 232.14 LAP .02 LOP 228.77 VP 21.009 GAP 2.02 AZP 89.96 TAL 331.08 TAp 173.22 RCA 145.46

RC 218.287 GL -.38 GP 10.06 ZAL 132.24 ZAP 137.18 ET9 197.57 ZA( 166.49 ETE 101.53 ZAC 99.02

PLAMETOCENTRIC CONIC

C3 14.423 VHL 3.798 DLA 7.89 RAL 160.34 flAD 8597.9 VEL 1t.854 PTH 2.05 VHP 3.966 DPA 7.53

LMCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

90.00 19 6 51 2386.16 -23.33 52.95 19.61 106.52 19 46 37 1786.2

90.00 9 7 41 4336.16 10.67 190.948 14.70 63.61 10 23 t7 3936.2

100.00 20 31 59 2111.54 -24.33 32.12 18.27 107.92 21 7 11 1511.5

100,00 10 25 13 4288.01 11.60 172.06 15.21 62.26 11 36 39 3686.0

110.00 21 48 55 1870.81 -27.01 12,77 17.19 111.80 22 20 6 1270.8

110.00 11 24 47 4099.50 14.07 156,49 13.77 59.52 12 33 7 3499.5

DIFFERENTIAL r._RRECTION6 MID-tOUR81[ ExECUTION ACCURACY

10E .8891 TRA-2.1115 TC3 2.2790 8AU .5059 8GT 114119_8 _ 1511.6 SG3 1881.0

ROE .4314 RRA -.6152 RC3 1.3056 FAU .31737 RRT .1325 RRF -.9840 RTF -.9645

FOE-3.6856 FRA 9.9627 FC-19.0504 BS4P 14573 _ 4173,2 R23 -.1768 R13 -.9721

BOE .9892 BRA 2.1993 BC3 2.6239 FSP 6222 SGI 4150.9 SGZ 431.3 THA 20.54

ARRIVAL DATE JUL 17 1965

EARTH TO MARS

INC .0389 vl 29.917

APO 232.62 V2 23.689

ETC 255.79 CLP 138.15

RAP 191.08 ECC 1.2374

INJ 2 LAT INJ 2 LONG

-20.84 44.86

7.04 184,16

-21.65 24.$4

7.80 1_5.36

-23.80 5.06

9.81 149.99

ORBIT OETERMINATION ACCURACY

ST 1653.1SR 709.6 SS 2547.9

CRT .9788 CR8 .9682 CST .9990

LSA 3114._ MSA 173.9 SSA 34.3

ELl 1793.5 EL2 140.2 ALF 22.89

384



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 20 lg64

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 231.76 LAP -.02

RC 220.299 GL .35

PLANETOCENTRIC CONIC

C3 14.221 VHL 3.771

LNCN AZMTN LNCH TIME

90.00 19 I 20

90.00 9 13 57

100.00 20 26 52

100.00 10 31 6

110.00 21 44 41

110.00 11 29 46

FLIGHT TIM( 272.00 ARRIVAL DATE JUL 19 1965

DISTANCE 637.370 EARTH TO MARS

LOL 26.64 VL 32.852 &AL -5.25 AZL 69.96 HCA 203.14 SMA 188.80 ECC .22933 INC .0328 VI 29.817

LOP 229.78 VP 25.032 GAp 1.67 AZP 90.04 TAL 331.21 TAp 174.36 RCA 145.50 APO 232.10 V2 23.729

GP 9.86 ZAL 132.04 ZAP 135.98 ETS 168.25 ZA( 168.29 ETE 108.39 ZAC 98.77 ETC 255.81 CLP 136.88

DLA 6.64 RAL 160.44 RAO 6567.6 VEL 11.645 PTH 2.04 VHP 3.885 DPA 7.46 RAp 190.75 ECC 1.2340

L-I TIME INJ LAT INJ LONG IflJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2407.18 -23.73 54.06 16.72 105.92 19 41 27 1807.2 -21.32 46.22

4508.90 9.84 189.39 15,58 63.31 10 29 8 3906.9 6.18 182.62

2131.29 -24.74 33.44 18.59 107.34 21 2 24 1531.3 -22.13 25.61

4260.03 10.77 170.60 15.09 61.95 11 42 6 3660.0 6.94 163.91

i867.79 -27.43 13.90 17.34 111.25 22 $6 9 1287.8 -24.29 6.14

4076.29 13.24 155.20 13.64 58.20 12 37 43 3476.3 8.94 148.74

DIFFERENTIAL CORRECTIONS

TOE .8503 TRA-2.0369 TC3 2.2207 BAU .4913

ROE .4274 RRA -.6064 RC3 1.3218 FAU .32992

FOE-3.9223 FRAtO.3309 FC-20.0848 BSP 14227

80E .9517 BRA 2.1253 0C3 2.5843 FSP 6516

LAUNCH OATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00 L(X. 26.64 VL 32.839 GAL

RP 235.38 LAp -.05 LOP 230.79 VP 25.056 GAP

HID-COQRSE EXECUTION ACCURACY

SET 3777.9 8GR 1511.3 SG3 $964.6

RRT .9503 RRF -.9826 RTF -.9635

SC,8 4069.0 R23 -.1748 R13 -.97_6

369 4045.2 862 439.4 THA 21.08

FLIGHT TIN( 274.00

DISTANCE 641.165

-5.21 AZL 89.88 HCA 204.15

1,33 AZP 90.11TAL 331.33

RC 222.292 GL 1.03

PLANETOCENTRIC CONIC

C3 14.039 VHL 3.746

LNCM sZ_.,TH LHCH TIME

90.00 18 56 7

90.00 9 19 53

100.00 20 22 2

100.00 10 38 39

110.00 21 40 42

110.00 19 34 29

DIFFERENTIAL CORRECTIONS

TDE .8122 TRA-1.9594 TC3 2.$514 BAU .4755

ROE .4245 RRA -.5992 RC3 $.3392 FAU .34_77

FOE-3.9631 FRA10.7074 FC-21.1499 BSP $3845

BOE .9165 BRA 2.0490 BC3 2.5341 FSP 6855

ORBIT DETERMINATION ACCURACY

ST 1597.9 SIR 707.6 SS 2565.0

CRT .9754 CRS .9643 CST .9966

LS A 3098.0 MSA 185.4 SSA 33.9

EL$ 1741.8 EL2 143.0 ALF 23.53

ARRIVAL DATE JUt. 21 1965

EARTH TO MARS

Sl4A 188.57 ECC .22817 INC ,1160 vl 28.917

TAp 175.49 RCA $45.54 APO 231.60 V2 23.768

ETE 115.10 ZAC 98.53 ETC 255.83 CLP 135.57GP 9.68 ZAL 135.86 ZAP 134.74 ETS $68.69 zAE 167.90

DLA 9.34 RAL 160.52 RAO 8567.8 YEL 11.657 PTH 2.04 VHp 3.606 DpA 7.42 RAP 190.41 ECC 1.2310

t-or TIME vul _ _v ....v'_ LONG v Aer • _.-'NTH lul TIME /'11' "TIM •ldl _ ! &T IM! _ LONG........ N" RT .... ,_J .... _ ...................

2427.08 -24.09 55.4t 18.84 105.35 19 36 34 1827.1 -21.75 47.51

4483.25 9.05 $87.92 15.49 83.05 10 34 37 3883.3 5.36 181.18

2149.95 -23.11 34.70 18.52 106.77 20 37 32 1549.9 -22.58 26.62

4235.59 9.99 $69.21 14.99 61.66 11 47 15 3635.8 6.13 162.53

$903.79 -27.82 14.99 17.49 $$0.71 22 12 25 $303.6 -24.75 7.19

4054.52 12.46 $34.00 13.53 57.95 12 42 3 3454.5 8.13 147.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3655.7 SEt 1513.5 $63 2050.2 ST 1541.2 SR 707.1 SS 2583.7

RRT .9478 RRF -.9819 RTF -.9625 CRT .9742 CRS .9604 CST .9981

SG8 3956.6 R23 -,1735 RI5 -.9710 LSA 3084.0 MSA 197.S 3SA 33.5

SGI 3951.0 $GZ 448.8 THA 21.72 EL1 1689.4 EL2 145.5 ALF 24.27

LAUNCH OAT[ OCT 20 1964

HELIOCENTRIC CONIC

RL 146.94 LAL .00

RP 231.01 LAP -.06

RC 224.299 GL 1.66

PLANE7OCENTRIC CONIC

C3 13.896 VHL 3.724

LNCH AZMTH LNCH TIME

90.00 18 51 10

90.00 9 23 31

100.00 20 17 27

100.00 10 41 55

110.00 21 36 56

FLIGHT TIN( 276.00 ARRIVAL DATE JUL 23 1965

OISTANCE 544.970 EARTH TO MARS

LOL 26.64 VL 32.828 GAL -5.17 AZL 89._1 HCA 205.17 3MA 188.35 ECC .22709 INC .1890 Vl 29.917

LOP 231.61 VP 21.081 GAP .99 AZP g0.17 TAL 531.44 TAp 176.65 RCA 145.58 APO 231.12 V2 23.807

GP 9.51 ZAL 135.67 ZAP 133.45 ET8 $69.50 ZAE 167.32 ETE 129.46 ZAC 98.29 ETC 255.85 CLP $34.81

DLA 10.00 RAL 160.81 RAO 6567.5 VEL 11.630 PTH 2.04 VHp 3.750 DpA 7.41 RAP 190.03 ECC 1.2282

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2445.89 -24.45 56.69 18.g6 104.79 $9 51 56 1845.9 -22.16 46.75

4459.08 8.30 186.54 15.42 62.83 $0 39 50 3859.1 4.59 179.82

2167.61 -25.45 35.90 18.64 106.25 20 53 35 1567.6 -22.98 27.98

4212.60 9.24 167.91 14.92 65.45 $1 52 8 3612.6 5.36 161.28

$918.95 -28.18 16.05 17.64 110.20 22 8 54 $318.9 -25.17 8.14

110.00 11 38 56 4034.06 11.72

DIFFERENT lkL CORRECTIONS

TOE .7748 TRA-$.8782 TC3 2.0694 BAU .4588

ROE .4225 RRA -.5932 RC3 1.3378 FAU .35593

F09-4.0071 FRAll.0907 FC-22.2224 BSP 13433

6OE .6825 BRA 1.9696 BC3 2.4755 FSP 7t23

152.86 13.44 57.66 12 46 $0

MID-COURSE EXECUTION ACCURACy

SET 3522.4 Sr_ 1518.0 SG3 2157.7

RRT .9431 RRF -.9799 RTF -.9604

SGB 3835.6 R25 -.1728 R$5 -.9705

361 3808.0 $GZ 459.0 THA 22.50

LAUNCH DATE OCT 20 1964 FLIGHT TIN( 278.00

HELIOCENTRIC CONIC

RL $48.94 LAL .00

RP 230.62 LAp -.11

RC 226.222 GL 2.28

PLAN(TOCENTRIC CONIC

C3 13.Z1t VHL 3.703

LNCN AZMTH LNCH TIME

9_.00 18 46 29
.00 9 30 53

100.00 20 19 7

100.00 10 46 56

110.00 21 33 22

110.00 11 43 10

DISTANCE 648.787

LOL 26.64 VL 32.813 GAL -5.13 AZI. 89.74 HCA 206.I8

LOP 232.82 VP 21.108 GAP .66 AZP 90.23 TAL 331.55

GP 9.36 ZAL 139.50 ZAP 132.12 [TS 170.07 ZA£ 166.57

DL_A 10.62 RAL 160.70 RAO 6567.5 VEL 11.623 PTH 2.04

L-I TIME INJ LAT INJ t..(_IG INJ RT ASC |NJ AZMTH

2463.78 -24.73 57.91 19.08 $04.25

4436.27 7.59 163._4 15.37 62.84

2184.37 -25.77 37.03 18.77 103.70

4190,92 8,54 166,69 14,86 61,24

1933.24 -28.51 17.00 17.79 109.71

4014.81 $1.09 139,84 13.57 57.43

DIFFERENTIAL CORRECTIONs

TOE .7370 TRA-1.7941 TC3 1,9728 BAU .4410

ROE .4211 RRA -,5887 RC3 1,3787 FAU ,38920

FDE-4.0485 FRAl$.4886 FC-23.3113 BSP 12993

8DE .8488 8flA 1.8882 BC3 2.4055 FSP 7445

3434.$ 7.37 146.49

ORBIT DETERMINATION ACCURACY

ST $482.6 SR 707.7 SS 2603.7

CRT .9732 CRS .9564 CST .9975

LSA 5075.4 MSA 209.3 SSA 33.1

EL1 $636.5 EL2 147.5 ALF 25.14

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

SMA 188.15 ECC .22604 INC .2585 vl 29.917

TAP $77.73 RCA 145.62 APO 230.68 V2 23.847

ETE 127.35 ZAC 98.06 ETC 255.88 CLP 132.82

VHp 3.857 DpA 7.43 RAp 189.63 ECC 1.2257

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$9 27 32 1863.8 -22.53 49.93

10 44 49 3836.3 3.86 178.54

20 49 31 1584.4 -23.36 29.08

11 56 47 3590.9 4.63 160.08

22 5 35 1333.2 -25.56 9.06

12 50 5 3414.8 6.64 145.47

MID-COUR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3378.2 I_R 1524.$ SG3 22_8.9 ST $425.4 SR 709.0 SS 2623.3

RRT .04ZO I_F -.9786 RTF -.9583 CRT .9723 CR8 .9522 CST .9967

S_ 3706.1 fl23 -.1727 R13 -.9694 LSA 3058.5 MSA 221.6 SSA 32.6

SGI 3676.$ _2 470.1 THA 23.43 EL$ $585.4 EL2 148.9 ALF 26.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE OCT 20 1964

HEL|OCEMTRIC C(_|C

RL 148.94 LAL .OO

RP 230.24 LAp -.1§

RC 228.159 GL 2.85

PLANETOCENTRIC CONIC

C3 13.570 VHL 3.684

LNCH AZMTH LNCH T|M(

90.00 18 42 2

90.00 9 36 0

100.00 20 9 0

100.00 10 51 43

110.00 21 30 0

110.00 11 47 12

FLIGHT TIME 260.00 ARRZVAL DATE JUL 27 1965

OISTANCE 652.813 EARTH TO MARS

LOL 26.64 YL 32.804 GAL -5.10 AZL 89.66 HCA 207.21 SMA 187.95 ECC .22507 INC .3207 vl 29.917

LOP 233.84 vP 21.136 GAP .34 AZP 90.29 TAL 331.64 TAp 178.84 RCA 145.65 Apo 230.26 V2 23.887

GP 9.22 ZAL 131.34 ZAp 130.73 ETS 170.61 ZAE 165.64 ETE 132.67 ZAC 97.84 [TC 255.90 CLP 131.38

DLA 11.20 RAL 160.76 RAO 6567.5 VEL 11.617 pTH 2.04 VHp 3.587 DPA 7.47 RAp 189.19 ECC 1.2233

L-| TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T[M INJ 2 LAT INJ 2 LONG

2480.80 -25.01 59.07 19.20 103.73 19 23 23 1880.6 -22.88 51.05

4414.72 6.91 184.02 15.34 62.47 10 49 35 3814.7 3.17 177.33

2200.30 -26.06 38.15 18.90 105.19 20 45 41 1600.3 -23.72 30.13

4170.46 7.86 165.54 14.83 61.07 12 1 13 3570.5 3.94 156.95

1946.83 -28.82 17.93 17.94 109.23 22 2 27 1346.8 -25.93 9.95

3996.69 10.35 150.86 13.33 57.24 12 53 49 3396.7 5.96 144.52

DIFFERENTIAL C.CRRECTIONS

TOE .7001 TRA-1.70GO TC3 1.8617 8AU .4223

ROE .4206 RRA -.5848 RC3 1.3973 FAU .38294

F0(-4.0978 FRAIl.8832 FC-24.4306 8$P 12512

BOE .6168 BRA 1.8035 8C3 2.3277 FSP 7763

LALJ_ICH DATE OCT 20 1964

HEL|OCENTRIC C_IC

RL 148.94 LAL .00

RP 229.66 LAp -.18

RC 230.076 GL 3.39

PLANETOC(NTRIC CONIC

C3 13.441 VHL 3.668

LNCH AZMTH LMCH TIME

90.00 18 37 49

90.00 9 40 54

100.00 20 5 7

100.00 10 56 17

110.00 21 28 51

110.00 11 51 3

DIFFERENTIAL CCRRECTION$

TOE .8631 TRA-1.8147 TC3 1.7348 BAU .4026

ROE .4206 RRA -.5nl RC3 1.4177 FAU .39672

FOE-4.146R FRA12.2903 FC-25.5517 BSP 12001

BOE .7853 8RA 1.7164 BC3 2.2404 FSP 8090

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3222.5 SGR 1532.1SG3 2317.7 ST 1358.7 SR 711.8 SS 2645.3

RRT .9383 RRF -.9773 RTF -.9565 CRT .9717 CRS .9481CST .9956

SG6 3568.2 R23 -.1738 R13 -.9662 LSA 3048.7 MSA 233.7 SSA 32.3

$61 3535.3 $62 483.0 THA 24.53 EL1 1526.4 EL2 149.7 ALF 27.25

FLIGHT TIME 282.00 ARRIVAL DATE JUL 29 1965

DISTANCE 656,453 EARTH TO MARS

LOL 26.64 VL 32.793 GAL -5.07 AZ1. 89.62 HCA 208.23 SMA 187.77 ECC .22415 INC .3797 vl 29.917

LOP 234.67 VP 21,185 GAP .OS AZP 90.33 TAL 331.72 TAP 179.95 RCA 145.68 APO 229.86 V2 23.927

GP 9.10 ZAL 131.18 ZAP 129.31 ET8 171.13 ZA( 164.58 ETE 137.43 ZAC 97.61 ETC 255.93 CLP 129.91

OLA 11.75 RAL 160.87 flAD 6567.5 V(L 11.612 PTH 2.03 VHP 3.520 DpA 7.55 RAp 188.73 ECC 1.2212

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIM( F_) CST TIM INJ 2 LAT 1NJ 2 LONG

2497.02 -25.27 60.19 19.33 103.22 19 19 26 1897.0 -23.20 52.16

4_94.36 6.27 182.86 15.33 62.33 10 54 8 3794.4 2.52 176,20

2215.46 -26.32 39.19 19.04 104.70 20 42 3 1615.5 -24.04 31.13

4151.16 7.23 164.48 14.81 60.92 12 § 28 3551.2 3.29 157.68

1939.74 -29.11 18.93 18.10 108.77 21 59 30 1359.7 -26.27 10.80

3979.63 9.72 149.94 13.30 57.07 12 57 22 3379.6 5.31 143.62

MID-COURSI[ E_IrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 305§.3 SGR 1541.5 9G3 2409.6 ST 1293.6 8R 714.7 SS 2667.7

flRT .9339 ImF -.9761 RTF -.9518 CRT .g713 CRS .9440 CST .9948

$68 3422.2 R23 -.17§7 R13 -.9867 LSA 3039.6 MSA 245.9 SSA 32.0

SG1 3385.8 $62 497.3 THA 25.83 EL1 1470.3 ELI 148.6 ALF 28.54

LAUNCH DATE OCT 20 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 31 1965

OlSTANCE 660.296 EARTH TO MARS

LOt, 26.64 VL 32.783 GAL -5.04 AZL 8g.56 HCA 209.26 SMA 187.60 ECC .22329 |NC .4352 vl 29,917

LOP 235.90 VP 21.195 GAP -.30 AZP 90.38 TAL 331.80 TAP 181.05 RCA 145.71 APO 229.48 V2 23.968

GP 8.gB ZAL 131.04 ZAP 127.83 ETS 171.62 ZAE 163.37 ETE 141.64 ZAC 97.39 ETC 255.96 CLP 128.39

HELIOCENTRIC C_IC

RL 148.94 LAL .00

RP 229.47 LAP -.21

RC 231.976 GL 3.90

PLANETOCENTR IC COMIC

C3 13.325 VHL 3.630 OLA 12.26 RAL 160.95 RAD 6567.5 VEL 11.607 PTH 2.03 VHP 3.456 OpA 7.64 RAp 188.24 ECC 1.2193

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZHTH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

90.00 18 33 50 2512.48 -25.51 61.26 19.47 $02.74 19 16 43 1912.5 -23.50 53.17

90.00 9 45 33 4375.12 5.66 181.78 15.34 62.21 10 58 30 3775.1 1.90 175.12

100.00 20 1 27 2229.90 -26.57 40.20 19.19 104.23 20 38 37 1629.9 -24,33 32.10

100.00 11 0 39 4132.93 6.62 163.45 14.62 60.78 12 9 32 3532.9 2.68 156.86

110.00 21 23 52 1972.03 -29.37 19.69 18.26 108.33 21 56 44 1372.0 -26.59 11.61

110.00 11 54 44 3963.57 9.12 149.07 13.29 56.91 13 0 47 3363.6 4.70 142.77

DIFFERENTIAL CORRECTIONS M[O-COURSE (X(CUTION ACCURACY OR6ITOETERMINATION ACCURACY

TOE .6266 TRA-1.5188 TC3 1.5939 BAU .3825 SGT 2876.2 SGR t551.8 863 2502.6 ST 1226.4 SR 718.4 SS 2690.3

RDE .4211 RRA -.5801 RC3 1.4386 FAU .41089 RRT .9287 RRF -.9749 RTF -.9472 CRT .9713 CRS .9398 CST .9934

FDE-4.1971 FRA12.6999 FC-28.6827 BSP 11452 SG6 3268.2 R23 -.1783 R13 -.9650 LSA 3031.6 MSA 258.3 SSA 31.6

BDE .7560 BRA 1.6268 BC3 2.1471 FSP 8422 $61 3227.7 862 512.8 THA 27.36 EL1 1413.6 EL2 148.2 ALF 30.00

LAUNCM DATE OCT 20 1964 FLIGHT TIME 286.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC DISTANCE 664.153 EARTH

RL 148.94 LAL .00 LOL 26.64 VL 32.774 GAL -5.01 AZL 89.51 HCA 210.29 SMA 187.43 ECC .22248

RP 229.09 LAP -.25 LOP 236.93 VP 21.227 GAP -.61 AZP 90.42 TAL 331.86 TAp 182.15 RCA 145.73

RC 233.848 GL 4.38 GP 8.87 ZAL 130.91 ZAP 126.31 ET8 172.10 ZAE 162.05 ETE 145.35 ZAC 97.17 ETC

PLANETOCENTR IC CONIC

C3 13.220 VHL 3.636 DLA 12.75 RAL 161.05 RAD 6587.5 VEL 11.602 PTH 2.03 VHP 3.395 OPA 7.76 RAP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ L_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIH

90.00 16 30 5 2527.23 -25.72 82.29 19.91 102.27 19 12 12 1927.2

90.00 9 50 5 4356.95 5.08 180.76 15.67 62.11 11 2 42 3756.9

100.00 19 56 0 2243.67 -26.79 41.16 19.34 103.77 20 35 24 1643.7

100.00 11 4 31 4115.74 6.05 162.49 14.64 60.87 t2 13 26 3515.7

110.00 21 21 S 1983.72 -29.62 ZO.St 18.43 107,90 21 54 6 1383.7

110.00 11 58 15 3946.45 8.56 148.28 13.30 56.76 13 4 4 3348.5

DIFFERENTIAL C(:RRECTION8 MID-COURSI[ EXECUTION ACCURACY

SGT 2985.S SGR 1563.2 SG3 2598.1

RRT .9221 RRI r -.9737 RTF -.9410

SGB 3107.4 R23 -.1819 R13 -.9630

$61 3061.8 SG2 530.3 THA 29.19

TD( .5901 TRA-1.4186 TC3 1.4381BAU .3622

RDE .4223 RRA -.5785 RC3 1.4800 FAU .42487

FOE-4.2524 FRAI3.1095 FC-27.8228 BSP 10866

BDE .7256 BRA t.5322 BC3 2.0493 FSP 8748

TO HARS

INC .4870 vl 29.917

APO 229.13 V2 24.009

255.99 CLP 126.82

187.71 ECC 1.2176

INJ 2 LAT INJ 2 LONG

-23.78 34.16

1.31 174.11

-24.63 33.02

2.10 155.94

-26.89 12.39

4.13 141.98

ORBIT DETERMINATION ACCURACY

ST 1156.9 SR 722.6 SS 2714.4

CRT .9717 CRS .9358 CST .9918

LSA 3025.7 MSA 270.2 SSA 31.3

EL1 1356.4 EL2 145.6 ALF 31.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 20 1964 FLIGHT T|IAE 288.00 ARRIVAL DATE AUG A 1965

HELIOCENTRIC CONIC

RL 146,94 LAL .00

RP 228.70 LAP -.28

RC 235.703 GL 4.84

PLANET(_ENTRIC CON|C

C3 13.127 VHL 3.625

LNCH AZMTH LMCH TIME

90.00 18 26 32

90.00 9 54 24

100.00 19 54 45

100.00 11 8 52

110.00 21 18 28

110.00 12 1 39

O|FFERENTIAL CCRRECTION$

TDE .5533 TRA-1.3150 TC3 1.2653 BAU .5418

RDE .4237 RRA -.5777 RC3 1.4808 FAU .43897

FOE-4.5053 FRA15.5258 FC-28.9514 8SP 10259

BOE .6969 BRA 1_4563 BC3 1.9478 FSP 9083

DISTANCE 668.019 EARTH TO MARS

LOL 26.64 VL 32.765 GAL -4.99 AZL 69.46 HCA 211.32 SMA 187.28 ECC .22173 |NC .5380 vl 29.917

L0_37.96 VP 21.259 GAP -.92 AZP 90,46 TAL 331.91 TAp 183.24 RCA 145.75 AFO 228.80 v2 24.049

GP 8.76 ZAL 130.79 ZAP 124.75 ETS 172,$6 ZAE 160.65 ETE 148.61 ZAC 96.95 (TC 256.03 CLP 125.22

DLA 15.20 RAL 161.14 RAO 6567.5 VEL 11.598 PTH 2.03 VHp 3.357 DPA 7.91 RAp 187.15 ECC 1.2160

L-I TIN( INJ LAT INJ L(_qG ]NJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT |NJ 2 LONG

2541.32 -25.92 63.27 19.77 101.81 19 8 53 1941.3 -24.03 55.11

4339.78 4.54 179.79 15.42 62.02 11 6 44 5739.8 .76 173.15

2256.81 -27.00 42.08 19.50 103.33 20 32 22 1656.8 -24.90 55.91

4099.53 5.51 161.59 14.88 60.57 12 17 12 3499.5 1.55 155.05

1994.86 -29.85 21.29 18.61 107.49 21 51 43 1394.9 -27.17 13.15

3934.24 8.05 147.51 13.54 56.66 13 7 13 3334.2 3.59 141.25

MID-COURSE ExECuTION ACCURACy OQDIT DETERMINATION ACCURACY

SGT 2483.8 SGR 1575.1 SG3 2889.8 ST 1084.9 3R 727.5 $S 2758.0

RRT .9137 RRF -.9728 RTF -.9327 CRT .9725 CR3 .9318 CST .9898

SG6 2941.1 R23 -.1868 R13 -.9607 LSA 3020.3 NSA 282.2 SSA 31.0

SG1 2889.2 SG2 550.3 THA 31.36 EL1 1298.6 EL2 141.5 ALF 53.56

LAUNCH DATE OCT 20 1964 FLIGHT TIM( 290.00 ARRIVAL DATE AUG 6 1965

HELIOCEMTRIC CONIC

RL 148.94 LAL .00

RP 228.31 LAP -.31

RC 237.537 GL 5.27

PLAN[TOCENTRIE CONIC

C5 13.044 VHL 3.812

LHCH A-'-_R,.TH LHCH TiME

90.00 18 23 12

90.00 9 58 34

100.00 19 51 42

100.00 11 12 44

110.00 21 16 2

110.00 12 4 54

DIFFERENTIAL CORRECTIONS

TOE .5163 TRA-1.2067 TC3 1.0761 BAU .3220

ROE .4254 flRA -.5773 RC3 1.5009 FAU .45293

FOE-4.3585 FRA13.9410 FC-30.0621 8SP 9626

BOE .6690 BRA 1.3376 BC3 1.8468 FSP 9418

DISTANCE 671.894 EARTH TO MARS

LOL 26.64 VL 32.756 GAL -4.97 AZ1. 69.42 HCA 212.38 SMA 187.13 ECC .22103 INC .5825 vl 29.917

LOP 239.00 VP 21.293 GAP -1.22 AZP 90.49 TAL 331.96 TAp 184.32 RCA 145.77 APO 228.50 V2 24.090

GP 8.67 ZAL 130.69 ZAP 123.14 ET9 173.00 Z_ 159.11 ETE 151.48 ZAC 96.72 ETC 256.07 CLP 123.57

DLA 13.63 RAL 161.25 RAD 6567.5 VEL 11.594 PTH 2.03 VHP 3.282 DPA 8.07 RAp 186.56 ECC 1.2147

L-| _iME INJ LAT ;NJ _G ;NJ gT ASC IMJ .......... T| "r -" C'T TEN T.,, • J iT w_l _ LONG

2554.77 -26.11 64.21 19.93 101.37 19 5 47 1954.8 -24.28 56.02

4323.60 4.02 178.88 15.49 61.95 11 10 37 3723.6 .24 172.25

2269.34 -27.20 42.96 19.67 102.91 20 29 32 1669.3 -25.15 34.76

4084.26 5.00 160.75 14.9r5 60.49 12 20 49 3484.3 1.03 156.21

2005.47 -30.07 22.04 18.79 107.09 21 49 27 1405.5 -27.43 13.84

3920.89 7.53 146.80 13.39 56.56 13 10 15 3320.9 3.08 140.54

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2270.5 Sr_ 1587.0 SG3 2782.6 ST 1010.3 SR 752.4 SS 2761.4

RRT .9024 RRF -,9714 RTF -.9213 CRT .9739 CRS .9278 CST .9872

SG8 2770.2 R23 -.1919 RI3 -.9579 LSA 3015.8 NSA 294.1 3SA 50.7

SG1 2710.3 362 572.9 THA 33.97 ELI 1240.5 EL2 135.5 ALF 55.71

LAUNCH DATE OCT 20 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 227.92 LAP -,35

RC 239.350 GL 5.69

FLANETOCENTRIC CONIC

C5 12.971VHL 3.602

LNCM AZMTM LNCH TIN[

90.00 18 20 5

90.00 10 2 34

tO0.O0 19 48 52

100.00 11 16 26

110.00 21 13 47

110.00 12 8 2

DIFFERENTIAL CORRECTIONS

TOE .4797 TRA-1.0933 TC3 .6729 8AU .3040

ROE .4274 RRA -.5771 RC3 1.5201 FAU .48673

FOE-4.4112 FRAI4.3545 FC-31.1516 BSP 8976

BDE .6425 8RA 1.2363 0C3 1.7529 FSP 9753

OI$TANC[ _75.779 EARTH TO MARS

LOL 26.64 VL 32.748 GAL -4.95 AZL 69.37 NCA 213.60 SNA 187.00 ECC .22038 INC .6289 Vl 29.917

LOP 240.04 VP 21.327 GAP -1.52 kip 90.52 TAL 331.99 TAp 185.39 RCA 145.79 Apo 228.21 V2 2A.132

GP 8.57 ZAL 130.60 ZAP 121.49 ET3 173.63 ZAE 157.50 ETE 156.02 ZAC 96.49 ETC 256.11 CLP 121.89

OLA 14.03 RAL 161.36 RAD 8567.5 VEL 11.591 PTH 2.03 VHP 3.230 DpA 8.28 RAp 185.93 ECC 1.2155

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIN IMJ 2 LAT INJ 2 LONG

2567.60 -26.28 65.12 20.10 100.95 19 2 52 1967.6 -24.50 56.90

4308.35 3.53 178.03 15.57 61.89 11 14 22 3708.3 -.26 171.40

2281.26 -27.38 43.80 19,85 102.50 20 28 55 1681.3 -25.38 35.57

4069.90 4.51 159.96 1$.03 60.42 12 24 18 3469.9 .54 153.42

2015.58 -30.27 22.76 18.99 106.71 21 47 22 _415.6 -27.68 14.52

3908.37 7.06 146.13 13.48 56.47 13 13 10 3508.4 2.60 159.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2047.5 $GR 1599.0 SG3 2874.4 ST 933.9 6R 757.5 SS 2784.7

RRT .8870 RRF -,9703 RTF -.9053 CRT .9760 CRS .9258 CST .9857

SG8 2597.9 R23 -.1970 R13 -.9550 LSA 3012.7 NSA 306.2 SSA 30.4

SG1 2528.2 3G2 597.9 THA 37.14 EL1 1183.2 EL2 126,8 ALF 38.14

LAUNCH DATE OCT 20 1964 FLIGHT TIM( 294.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC C4_41C

RL 148.94 LAL .00

RP 227.53 LAP -.38

RC 241.142 GL 6.08

PLANETOCENTRIC CONIC

C3 12.908 _'tL 3.593

LNCH AZI4TH LNCH TIME

90.O0 18 17 10

90.00 10 6 25

100.O0 19 46 13

100.00 11 20 3

110.00 21 11 42

lID.D0 12 11 3

DIFFERENTIAL C_RRECTION9

TOE .44£8 'IRA -.9795 TC3 .9539 8AU .2886

ROE .4299 flRA -.5769 tiC3 1.5814 FAU .49093

FDE-4.44H)O_FRA14.7586 FC*52.R35E B8P 8307

60E .6171 BRA 1.1333 BC3 1.9723 F_P 10069

DISTANCE 679.673 EARTH TO MARS

LOL 26.64 VL 32.741 GAL -4.94 AZL 89.33 HCA 214.45 SNA 186.87 ECC .21979 INC .6683 vl 29.917

LOP 241.08 VP 21.362 GAP -_.61AZP 90.55 TAL 332.01 TAp 186.46 RCA 145.80 APO 227.94 V2 24.173

GP 8.48 ZAL 130.53 ZAP 119.80 ETS 173.84 2AE 155.82 ETE 156.27 ZAC 96.25 ETC 256.16 CLP 120.16

DLA 14.41 RAt. 161.47 RAO 65_67.5 VEL 11,$89 PTH 2.03 VHP 3.181DpA 8.46 RAp 185.28 ECC 1.2124

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME F_ CST TIN INJ 2 LAT INJ Z LONG

2579.65 -26.43 65.98 20.29 100.55 19 0 10 1979.8 -24.71 57.75

4294.02 3.07 177.23 15.67 61.84 11 17 59 3694.0 -.72 170.60

2292.69 -27.54 44.61 20,04 t02.10 20 24 25 1692.7 -25.60 36.35

4056.42 4.06 159.Z1 15.13 60.36 12 27 59 3456.4 .08 152.68

2025.21 -30.43 23,45 |9.Z0 106.34 21 45 27 1425.2 -27.91 15.18

3896,66 9.62 143.51 13.54 56.39 13 16 0 3296.7 2.15 159.27

M[O-GOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 1819,$ M41 191t.1 $G$ 2965.1 ST 855.0 SIR 743.1 ss 2806.9

RRT .84143 _ -.tASOZ RTF -.9914 CRT .9787 CRS .9200 CST .9792

9427.9 Rt3 -._017 R13 -.9520 LSA 3011.9 MSA 517.6 SSA 30.1

SGI 2345.4 $GZ 627.9 THA 41.04 ELI 112&.9 EL2 115.7 ALF 40.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 20 1964

HELI(_ENTRIC CONIC

RL 148.84 LAL .00

RP 227.14 LAP -.41

RC 242.914 GL 6.46

PLANETOCENTR IC CONIC

C3 12.855 VHL 3.585

LNCH AZMTH LNCH TIM(

90.00 18 14 28

90.00 10 tO 7

100.00 19 43 46

100.D0 11 23 30

110.00 21 9 47

110.00 12 13 58

FLIGHT TIM( 296.00 ARRIVAL DATE AUG 12 1965

26.64 VL

TO WARS

.7080 vl 28.917

Apo 227.69 V2 24,214

ETC 256.21CLp 118.39

LOL

LOP 242.13 yp 21.399 GAP -2.10 AZP 90.59 TAL 332.02 TAp 187.52 RCA 145.81

GP 8.40 ZAL 130.47 ZAP 116.06 ET9 174.25 ZAE 154.07 ETE 158.27 ZA(_ 96.01

DISTANCE 693.577 EARTH

32.734 GAL -4.92 AZL 89.29 HCA 215.50 SMA 186.75 ECC .21924 INC

DLA 14.77 RAL 161.60 RAD 6567.5 VEL 11.586 PTH 2.03 VHP 3.136 DPA 8.68 RAp 184.59 ECC 1.2116

L-I TIM( INJ LAT ZNJ LONG XNJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2591.52 -26.57 66.60 20.46 100.16 18 $7 39 1991.5 -24.90 58.53

4280.57 2.64 176.48 15.80 61.80 11 21 28 3690.6 -1.15 169.85

2303.53 -27.69 45.38 20.24 101.72 20 22 9 1703.5 -25.80 57.09

4043.79 3.64 159.52 15.24 60.31 12 30 54 3443.8 -.34 151.99

2034.37 -30.63 24.11 19.41 105.98 21 43 41 1434.4 -28.13 15.80

3885.71 6.20 144.93 13.65 56.32 13 18 44 3285.7 1.74 138.70

OIFFERENTIAL CORRECTIONS

TO( .4079 TRA -.8510 TC3 .4258 BAU .2777

ROE .4331RRA -.5761RC3 1.5590 FAU .49479

FDE-4.5408 FRA15.1361 FC-33.3222 BSP 7396

5D( .5949 8RA 1.0277 8C3 1.6161FSP 10347

MID-COURSE EXECUTION ACCURACY (_BXT DETERMINATION ACCURACY

SGT 1579.8 6GR 1623.4 963 3054.1 ST 776.5 SR 749.5 85 2835.3

RRT .8311 RRF -.9681 RTF -.8454 CRT .9828 CRS .9168 CST .9726

SGB 2265.2 RZ3 -.2026 R13 -.949§ LSA 3015.7 MSA 329.2 SSA 29.7

SGI 2167.5- 6G2 656.0 THA 45.94 ELI 1074.6 EL2 100.I ALF 43.97

LAUNCH OAT( OCT 20 1964 FLIGHT T|ME 298.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CCN1C

RL 148.94 LAL .00

RP 226.75 LAP -.44

RC 244.666 GL 6.81

PLANETOCENTR IC CONIC

C3 12.811 VHL 3.579

LNCH AZNTH LNCH TIME

90.00 18 11 58

90.00 10 13 41

100.00 19 41 31

100.00 11 26 50

110.00 21 8 3

110.00 12 16 47

DISTANCE 687.486

LOL 26.64 VL 32.728 GAL -4.92 AZL 89.25 HCA 216.55 SMA 186.64 ECC .21874

LOP 243.19 VP 21.436 GAP -2.38 AZP 90.60 TAL 332.02 TAp 188.57 RCA 145.81

GP 8,31 ZAL 130,43 ZAP 116,29 ETS 174,64 ZAE 152,25 ETE 160.06 ZAC 95.77

DLA 13.10 RAL 16|,74 RAO 6567,5 V(L 11,584 PTH 2,03 VHP 3.094 DpA 8.92

L-I TIME ZNJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2602.63 -26,71 67.59 20,69 99,78 18 55 21 2002,6

4268.00 2.23 t75,77 15,94 61,76 11 24 49 3668.0

2313.85 -27.64 46.11 20.45 101.36 20 20 5 1713.9

4032.01 3.24 157.87 15,38 60.27 12 34 2 3432.0

2043.09 -30.79 24,74 19.64 105,64 21 42 6 1443,1

3875,54 5,82 144,40 13,79 56,26 13 21 22 3275,5

DIFFERENTIAL CORRECTIONS

TDE .3693 TRA -,7247 TC3 ,1720 BAU ,2711

ROE .4355 RRA -.5764 RC3 1.5736 FAU .50734

F0(-4.5865 FRAIS.5334 FC-34.2641 BSP 6993

8OE .5710 BRA .9260 6C3 1.5829 FSP 10673

EARTH TO MARS

INC .7461VI 29.917

A PO 227.46 V2 24.256

ETC 256.26 CLP 116.59

RAP 183.87 ECC 1.2108

INJ 2 LAT INJ 2 LONG

-25.08 59.30

-I.56 169.15

-25.99 37.80

-.74 151.34

-28.34 16.40

1.35 138.17

ORBIT OETERMINATXON ACCURACY

ST 692,5 SR 754,6 SS 2856.0

CRT .9869 CR$ .9128 CST .9636

LSA 3014.8 MSA 340.5 8SA 29.4

EL1 I020.8 EL2 82.7 ALF 47.49

MID-COURSE EvfCUTION ACCURACY

SGT 1344,9 9_ _3.5 SG3 3138.7

RRT .773S RRF -,NTD RTF -.7842

SGB 2115,9 R23 -,1962 R13 -.9462

SG1 1997,6 SG2 696,9 THA 52,10

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 226.39 LAP -.48

RC 246.396 GL 7.15

PLANET(_ENTR IC CONIC

C3 12.777 VHL 3.574

LNCH AZMTH LNCH TIME

90.00 18 9 41

90.00 10 17 6

100.00 19 39 28

100.00 11 30 2

110.00 21 6 29

110.00 12 19 30

FLIGHT TIME 300.00 ARRIVAL DATE AUG I6 t965

DISTANCE 691,409

LOL 26.64 VL 32,722.GAL -4.91 AZL 89,22 1_217,61 SMA 186,53 ECC .21829

LOP 244,24 VP 21.473 GAP -2,66 AZP 90.62 TAL 332.01 TAp 169,62 RCA 145.82

GP 8.23 ZAL 130.41 ZAP I14.47 ET$ 175.03 ZAE 150.37 ETE 161.67 ZAC 95.52

EARTH" TO MARS

]NC .782I VI 29.917

APO 227.25 V2 24.297

ETC 256.32 CLP 114.74

DLA 15.41 RAL 161.88 RAO 6567.5 VEL 11.583 PTH 2.03 VHp 3.055 DPA 9.17 RAp 183.12 ECC 1.2103

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2613.20 -26.83 68.34 20.91 99.43 18 53 14 2013.2 -25.25 60.03

4256.29 1.85 175,12 16,09 61.74 11 28 4 3656.3 -1.94 168.49

2323.67 -27.96 46.81 20.68 101.02 20 18 11 1723.7 -26.16 38.48

4021,04 2.87 157,26 15,53 60,23 12 37 5 3421.0 -1.12 150.74

2051,37 -30.94 25,34 19,88 105,32 21 40 41 1451.4 -28.$3 16.97

3866.11 5,46 143,90 13,92 56,20 13 23 56 3266.1 ,99 137.68

O1FFERENTI AL CCRRECTIONS

TDE .3321 TRA -.5920 TC3 -,0896 BAU .2719

RDE .4388 RRA -.5736 RC3 1,5690 FAU .52029

FOE-4.6485 FRA15.6982 FC-35.2538 8SP 6406

8DE ,5503 BflA .8237 8C3 1.5915 FSP 10948

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1120,9 $GR 1643,5 SG3 3220,6 ST 608,8 SR 760,5 SS 2879.1

RRT .6751RRF -.9656 flTF -.6790 CRT .9918 CRS .9094 CST .9498

SG8 1989,4 R23 -,1799 R13 -.9496 LSA 3016.9 MSA 351.4 SSA 29.1

SGI 1648.5 8GZ 735.2 TMA 60.07 EL1 972.2 ELI 60.9 ALF 51.37

LAUNCH DATE OCT 20 1964 FLIGHT TIME 302.00

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 225.97 LAp -.51

RC 248.110 GL 7,48

PLANETOCENTRIC CONIC

C3 12.732 VHL 3.571

LNCH AZMTH LNCM TIM(

90.00 18 7 36

90.00 10 20 26

100.00 19 37 37

100.00 11 33 •

110.00 21 S G

110.00 12 22 •

ARRIVAL OATE AUG 18 1965

DISTANCE 899.338

LOL 26,64 VL 32,716 GAL -4,90 AZL 89,18 HCA 218,66 SMA 186,44 ECC ,21788

LOP 245.30 VP 21.512 GAP "2.93 AZP 90.64 TAL 331.99 TAP 190.66 RCA 145.81

r,,p 8.14 ZAL 130.40 ZAP 112.63 ET8 t75.40 ZAE 148.43 ETE 163.12 ZAC 95.26

DLA 15,70 RAL 162,03 RAD 6567,5 VI[L 11.562 PTH 2,03 VHP 3,019 OpA 9,43

L-I TIME XNJ LAT INJ LONG tNJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2623.23 -26.94 69.05 21,15 99.08 18 51 20 2023.2

4245,40 1,50 174,51 16,27 61,72 11 31 12 3645,4

2332.98 -28.08 47,48 20.92 100.66 20 18 30 1733.0

4010,88 2.52 159.71 15.71 60.20 12 39 58 3410.9

2059,23 -31,08 25,91 20,14 105,01 21 39 25 1459,2

3657.40 5.13 143.44 14.09 58.16 13 28 25 3257.4

DIFFERENTIAL CCRRECTION6

TOE .2943 TRA -.4532 TC3 -.3672 BAU ,2801

ROE ._460 RflA -.5730 RC3 1.6012 FAU .53223

FOE-4,7029 FRAIG,2551 FC-36.1341 9SP 5930

8DE .5310 BRA .7334 BC3 1.6427 FSP 11220

EARTH TO MARS

INC .8167 vl 29.917

APO 227.06 V2 24.339

ETC 256.39 CLP 112.87

RAP 182.34 ECC 1.2099

INJ 2 LAT INJ 2 LONG

025,40 60.72

-2.29 167.88

-26.32 39.12

-1.46 150.18

-26.71 17.51

,65 137.22

ORBIT 0ETERMINATION ACCURACY

ST 524.2 SR 766.0 SS 2900.3

CRT ,9962 CR8 ,9059 CST .9277

LSA 3023.4 MSA 362.4 SSA 26.8

EL1 927.4 ELI 37.9 ALF 55.65

MID-COURSE EXECUTION ACCURACY

SGT 931,3 $GM tGSt.O _3 329?.8

RRT .4953 _ -,9647 RTF -.4881

SG8 1896,4 R23 -.1399 RI3 -.9545

SGI 1732.4 862 771.5 THA 70.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 225.58 LAp -.54

RC 249.803 GL 7.79

PLANETOCENTRIC CONIC

C3 12.745 YHL 3.569

LNCH AZMTH LNCH TIME

90.00 18 5 45

gO.SO 10 23 37

100.00 19 35 57

100.00 11 36 8

110.00 21 3 53

110.00 12 24 39

FLIGHT TIME 304.00 ARRIVAL DATE AUG 20 1965

DISTANCE 699.276 EARTH TO MARS

LOL 26.64 VL 32.711 GAL -4.90 AZL 89.15 HCA 219.73 SMA 186.35 ECC .21752 INC .8499 vl 29.917

LOP 246.36 VP 21.551 GAP -3.20 AZP 90.65 TAL 331.96 TAp 191.68 RCA 145.81 APO 226.88 V2 24.361

GP 8.06 ZAL 130.41 ZAP 110.74 (TS 175.77 ZA( 146.45 ETE 164.43 ZAC 95.00 ETC 256.46 CLP 110.96

OLA 15.97 RAL 162.20 RAO 6567.5 VEL 11.581 PTH 2.03 VHP 2.987 DpA 9.71 RAP 181.54 ECC 1.2096

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2632.73 -27.04 69.73 21.40 96.76 18 49 37 2032.7 -25.55 61.36

4235.35 1.18 173.95 16.47 61.71 11 34 13 3635.4 -2.61 167.32

2341.60 -26.19 48.11 21.18 100.37 20 14 59 1741.8 -26.47 39.73

4001.52 2.21 156.19 15.90 60.18 12 42 47 3401.5 -1.78 149.67

2066.68 -31.21 26.45 20.4I 104.71 21 38 20 1466.7 -28.87 16.02

3849.40 4.83 143.02 14.26 56.12 13 28 49 3249.4 .35 136.80

O]FFERENTIAL CQRRECTION8 HID-COUR$1[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .25§3 TRA -.3159 TC3 -.8597 BAU .2964 SGT 615.2 SGI 1636.7 $G$ 3369.5 ST 439.3 gR 771.1 g8 2919.4

ROE .4451 RRA -.5740 RCS 1.6108 FAU .54333 RRT .1679 RflF -.9634 RTF -.1648 CRT .9969 CRS .9024 CST .8903

FOE-4.7525 FRA16.sg21 FC-38.9347 BSP 5611 $GB 1646.2 R28 -.0716 Rt3 -.9609 LSA 3028.3 NSA 372.9 SSA 28.5

DOE .5131 BRA .6542 BC3 1.7406 FSP 11480 $81 1667.8 SGZ 796.Z THA 83.16 EL1 888.9 EL2 30.0 ALF 60.37

LAUNCH DATE OCT 20 1984 FLIGHT TIME 306.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CCNIC DISTANCE 703.222 EARTH TO MARS

RL 148.94 LAL .00 LOL 26.64 VL 32.708 GAL -4.91AZL 69.1R t4CA 220.80 SMA 186.26 ECC .21720 [NC .8816 vl 29.917

RP ' 225.19 LAp -.58 LOP 247.43 VP 21.591 GAp -3.47 AZP 90.67 TAL 331.91 TAp 192.71RCA 145.81APO 226.72 v2 _4.423

RC 251.477 GL 8.06 GP 7.97 ZAL 130.44 ZAP 1M.8S ET$ 176.13 ZA( 144.42 ETE 165.63 ZAC 94.73 (TC 256.53 CLP t09.02

PLAN(TOCENTRIC CONIC

C3 12.72= VHL 3.568 DLA !8.22 RAL 182.38 RAID 8567.5 VE_L 4*...... ta4 _,u....... • nz VHP 2.959 DpA 9o99 .....nan t_n .....7t rCc 1.2095

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASA_ INJ AZMTH INJ TIME PO CST T|M |NJ Z LAT ZNJ 2 LONG

90.00 18 4 5 2641.70 -27.13 70.57 21.86 98.45 18 48 7 2041.7 -25.68 62.00

90.00 10 26 41 4226.13 .86 175.44 I8.88 61.70 11 37 7 3828.1 -2.91 166.81

100.00 19 34 30 2880.13 -28.29 46.71 21.45 100.07 20 13 40 1750.1 -26.61 40.31

100.00 11 38 57 3992.93 1.92 1§5.72 16.11 60.16 12 45 30 3392.9 -2.07 149.20

110.00 21 2 51 2073.72 -31.33 26.H 20.89 104.43 21 37 25 1473.7 -29.03 18.51

110.00 12 27 8 3842.11 4.55 142.64 |4.46 58.08 I3 31 8 3242.1 .07 136.42

DIFFERENTIAL CCRflECTIONS MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2182 TRA -.1681 TC3 -.9830 BAU .3204 $GT 819.6 _ 1663.8 SG$ $435.3 8T $57.8 SIR 776.2 S$ 2936.2

ROE .4485 RRA -.5723 tiC3 1.8162 FAU .55370 RRT -.20|1W -.9621RTF .2406 CRT .9849 "CRS .6990 CST .8211

FOE-4.8048 FflA18.9030 FC-$7.6620 BSIP 5498 Ve8 16S4.7 R|3 .0109 RIS -.9832 LSA 3035.8 MSA 388.1 SSA 28.2

BOE .4979 8RA .$963 BC3 1.8831FSP 11711 SG1 1974.4 _ 797.9 THA 97.33 ELI 852.9 EL2 56.4 ALF 65.47

LAUNCH DATE OCT 20 1964 FLIGHT T1_ 308.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC

RL 146.94 LAL .00

RP 224.80 LAP -.61

RC 25S.132 GL 8.36

PLANETOCENTRIC CON|C

C3 t2.729 VHL 3.568

LNCH AZMTH LNCH TIME

90.00 18 2 40

90.00 10 29 37

100.00 19 33 18

100.00 11 41 42

110.00 21 1 59

110.00 12 29 28

DIFFERENTIAL CORRECTIONS

TOE .1725 TRA -.0203

ROE .4495 RRA -.5726

FDE-4.7894 FRA17.2839

DOE .4815 8RA .5730

DISTANCE 707.174 EARTH TO MARS

LOt. 26.64 VL 32.701 GAL -4.91 AZL 89.09 HCA 221.87 SNA 186.19 ECC .21693 |NC .9123 Vl 29.917

LOP 248.59 VP 21.832 GAP -3.73 AZIP 90.68 TAL $31.85 TAp 193.72 RCA 145.80 APO 226.57 V2 24.465

GP T.S8 ZAL 130.48 ZAP 106.90 ET8 176.48 Z/dE 142.36 ETE 166.72 ZAC 94.45 ETC 256.61 CLP 107.08

OLA 16.44 RAL 182.57 RAG 6587.5 VEL 11.561PTH 2.03 VHP 2.933 DpA 10.28 RAP 179.86 ECC 1.2095

L-_ TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST T|M |NJ 2 LAT |NJ 2 LONG

2650.14 -27.21 70.98 2t.94 98.16 18 46 50 2050.1 -25.80 62.59

4217.74 .61 172.97 16.92 61.69 11 39 55 3617.7 -3.16 166.34

2357.97 -26.39 49.28 21.73 99.78 20 12 34 1758.0 -28.74 40.86

3985.15 1.65 158.29 16.34 60.15 12 48 7 3385.1 -2.33 148.77

2080.35 -31.44 27.45 20.99 104.16 21 36 40 1480.4 -29.17 18..9_

3835.58 4.30 142.29 14.88 56.06 13 33 23 3235.5 -.18 136.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.2909 OAU .3519 SGT 982.5 SGR 1664.0 $83 3491.5 ST 276.3 8R 777.9 SS 2944.0

RC3 1.6153 FAU .56027 RRT -.5_78 RRF -.9605 RTF .5839 CRT .9320 CRS .8935 CST .6787

FC-$8.1048 68P 5649 STAB 1922.3 R23 .0645 RI3 -.9600 LSA 3082.2 NSA 392.8 SgA 28.3

BC3 2.0678 FSP 12053 SG1 1757.0 SG2 779.8 THA 110.99 ELI 820.7 EL2 95.7 ALF 71.28

LAUNCH DATE OCT 20 1964 FLIGHT TIME 310.00 ARR%VAL DATE AUG 28 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 224141 LAp -.64

RC 234.768 GL 8.63

PLAN(TOCENTMIC CONIC

C3 IR.739 VHL 3.569

LNCH AZMTH LNCH TIME

90.00 18 I 25

DISTANCE

LOL 28.84 VL 32.897 GAL -4.92 AZL

LOP 249.58 VP 21.673 GAP -3.99 AZP

GP 7.79 ZAL 130.54 zAP 104.94 ETS

711.137 EARTH TO MARS

09.06 HCA 222.94 SMA 186.12 ECC .21670 INC .9415 Vl 29.917

90.69 TAL 331.?8 TAp 194.72 RCA 145.78 APO 228.45 v2 24.506

176.82 zAE 140.26 ETE 167.73 ZAC 94.17 ETC 256.69 CLP 105.08

OLA 18.65 RAL 162.76 RAD 6567.5 V[L 11.581 PTH 2.03 VHp 2.911 DPA 10.58 RAp 178.99 ECC 1.2097

L-I TIME INJ LAT INJ i._NG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2658.10 -27.29 71.55 22.24 97.88 18 45 44 2038.1 -25.91 63.15

90.00 10 32 28 4210.12 .37

100.00 19 32 12 2363.38 -28.47

100.00 11 44 21 3978.09 1.41

110.00 21 t 17 2086.82 -31.54

110.00 12 31 45 3829.39 4.08

OIFFERENT|AL CCRRECTION8

TOE .1345 TRA .1382 TC3-1.8060 BAU .3667

ROE .4543 RRA -.5663 RC3 |.8212 FAU .57016

FOE-4.8687 FMA17.4759 FC-36.7465 BSP 5686

DOE .4736 BRA .5844 BC3 2.2820 FSP 12183

172.54 17.16 61.89 11 42 36 3610.1 -3.42 165.91

49.81 22.03 99.52 20 11 3T 1763.4 -26.88 41.38

154.90 |6.56 60.14 12 50 39 3378.1 -2.57 _48.38

27.90 2|.30 103.91 21 36 4 1486.6 -zg.s1 19.41

141.96 14.92 56.03 18 35 35 3229.6 -.41 133.77

MIO-COURAE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT It88.7 SGR 1666.7 S&3 3545.1 3T 229.1 SiR 784.0 88 2964.6

RRT -.6999RRF -.9591 RTF .7Jr26 CRT .7811 CRS .8914 CST .3914

SCM 2047.1 R23 .1149 R13 -.9390 LSA 3048.5 MSA 402.7 SSA 27.7

SI;1 1908.1 SG_ 741.6 THA 121.90 EL1 808.8 EL2 144.9 ALF 77.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 224.02 LAP -.67

RC 256.380 GL 8.88

PLANETOCENTRIC CONIC

C3 12.758 VHL 3.572

LNCH AZNTH LNCH TIME

90.00 18 0 23

90.00 10 35 8

100.00 19 31 21

100.00 11 46 53

110.00 21 O 46

110.00 12 33 57

FLIGHT TIM( 312.00
ARRIVAL DATE AUG 28 1965

DISTANCE 715.107 EARTH TO MAR8

LOL 26.64 VL 32.693 GAL -4.93 AZL 89.03 HCA 224.02 SMA 186.05 ECC .21652 INC .9698 Vl 29.917

LOP 250.65 VP 21.715 GAP -4.24 AZP 90.70 TAL 331.70 TAP 195.72 RCA 145.77 APO 226.33 V2 24.548

GP 7.70 ZAL 130.62 ZAP 102.96 ETS 177.16 _AE 138.12 ETE 168.66 ZAC 93.89 ETC 256.78 CLP 103.08

DLA 18.85 RAL 162.97 RAD 6567.5 VEL 11.582 PTH 2.03 VHP 2.893 DpA 10.88 RAp 178.10 ECC 1.2100

L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2865.53 -27.35 72.08 22.55 97.62 18 44 50 2065.5 -26.02 63.67

4203.31 .15 172.17 17.43 61.68 11 45 12 3603.3 -3.64 165.53

2372.27 -28.55 50.3! 22.36 99.26 20 10 53 1772.3 -26.97 41.86

3971.80 1.20 154.56 16.85 60.13 12 53 5 3371.8 -2.78 148.04

2092.50 -31.64 28.34 21.62 103.67 21 35 38 1492.5 -29.44 19.82

3824.34 3.88 141.71 15.18 56.01 13 37 42 3224.3 -.61 135.50

DIFFERENTIAL CCRRECTZONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0942 TRA .2953 TC3-1.9333 BAU .4308 S_T 1476._ SGR I666.0 SG3 3389.4 ST 215.9 SR 788.7 SS 2979.8

ROE .4§82 RRA -.§641RC3 1.6211FAU .37787 RRT -.7961 RRF -.9_'rE R'TF .8513 CRT .3966 CRS .8885 CST -.0633

FOE-4.9199 FRA17.8887 FC-39.2137 8SP 6564 SGB 2226.0 R23 .1227 R13 -.9610 LSA 3062.2 MSA 412.0 SSA 27.3

BDE .4678 BRA .6368 BC3 2.3247 FSP 12294 SGI 2111.5 SG2 704.9 THA 130.68 ELI 793.6 EL2 197.0 ALF 83.39

LAUNCH DATE OCT 20 1964 FLIGHT TIIIE 314.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC C(3NIC DISTANCE 719.083 EARTH TO MARS

RL 148.94 LAL .00 L04. 26.64 VL 32.690 GAL -4.94 AZL 89.00 HCA 225.10 SMA 185.99 ECC .21637 INC .9972 vl 29.917

RP 223.83 LAP -.71 LOP 251.74 VP 21.757 GAP -4.49 AZlP 90.70 TAL 331.61 TAP 196.71 RCA 145.75 Apo 226.24 V2 24.590

RC 257.974 GL 9.12 GP 7.60 zAL 130.72 ZAP 100.96 ETS 177.48 ZN[ 133.96 ETE 169.51 ZAC 93.60 ETC 256.87 CLP 101.06

PLANETOCENTRIC CONIC

C3 12.785 VHL 3.576 DLA 17.02 RAL 163.20 RAO 8387.3 VEL 11.583 PTH 2.03 VHP 2.878 DpA 11.18 RAp 177.20 ECC 1.2104

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH I NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 59 36 2672.48 -27.42 72.58 22.97 97.38 18 44 9 2072.5 -26.11 64.15

90.00 10 37 43 4197.29 -.05 1T1.83 17.72 61.68 11 47 40 3597.3 -3.83 165.19

100,00 19 30 42 2378.72 -28.62 30.77 22.69 99.03 20 10 20 1778.7 -27.07 -42.31

100.00 11 49 19 3968.28 1.01 134.26 17.13 90.12 12 33 25 3366.3 -2.97 147.73

110.00 21 0 23 2098.00 -31.73 28.74 21.96 103.43 21 35 23 1498.0 -29.55 20.21

110.00 12 36 3 3819.75 3.70 141.47 15.45 35.99 13 39 43 3219.8 -.79 135.26

DIFFERENTIAL CCRRECTIONS MIO-COUI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0328 TRA .4384 TC3-2.2733 BAU .4768 S_T 1800.0 _ 1962.4 $G3 3624.7 ST 230.3 SR 792.3 33 2991.0

ROE .4619 RRA -.3394 tiC3 1.6189 FAU .38400 RRT -.8479 RRF -.9558 RTF .9046 CflT -.0196 CRS .8854 CST -.4783

FOE-4.9603 FRA17.8732 FC-39.3443 8SP 7337 SC_ 2430.3 RZ3 .1169 R13 -.9851 LSA 3073.4 M3A 421.2 SSA 26.9

BOE .4849 BRA .7232 8C3 2.7897 FSP 12409 SGI 2355.9 SG2 673.3 THA 137.68 EL1 792.3 ELI 250.2 ALF 90.39

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 223.24 LAP -.74

RC 259.547 GL 9.35

PLANETOCENTRIC CONIC

C3 12.821VHL 3.581DLA

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

go.00 17 59 1 2678.89 -27.47

90.00 10 40 11 4192.07 -.22

100.00 19 30 15 2384.71 -28.68

100.00 11 51 39 3961.48 .83

110.00 21 0 13 2103.13 -31.81

110.00 12 38 8 3815.83 3.55

DIFFERENTIAL CCRRECTION3

TOE .0108 TRA .6247 TC3-2.6134 BAU .3263

ROE .4654 RRA -.5541 RC3 4.6090 FAU .38860

FOE-4.9931 FRA18.O281 FC-39.7440 8SP 8254

BO( .4653 BRA .8330 8C3 3.0707 FSP 12304

LAUNCH OATE OCT 20 1964

HELIOCENTRIC CONIC

LOL

LOP 252.82 VP 21.600 GAP -4.73 AZP 90.71 TAL 331.50 TAp 197.69 RCA 145.73 V2 24.63_

GP 7.30 ZAL 130.83 ZAP 98.95 ETS 177.80 ZAE 133.78 ETE 170.31 ZAC 93.31 CLP 99.03

17.17 RAL 163.43 RAD 6567.3 VEL 11.383 pTH 2.03 VHp 2.867 DpA 11.49 RAp 176.29 ECC 1.2110

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.04 23.21 97.16 18 43 40 2078.9 -26.19 64.61

171.34 18.02 61.66 11 50 3 3392.1 -4.00 164.90

51.21 23.02 98.81 20 10 0 1784.7 -27.17 42.73

133.99 17.43 60.12 12 37 40 3361.3 -3.13 147.47

29.12 22.32 103.24 21 33 18 1503.1 -29.86 20.57

141.26 15.74 53.98 13 41 44 3215.8 -.94 135.05

PLIGHT TIME 313.00 ARRIVAL DATE SEe I 1965

DISTANCE 723.071 EARTH TO MARS

26.64 VL $2.687 GAL -4.98 AZL 88.g8 HCA 226.19 3MA 185.94 ECC .21627 INC 1.0236 Vl 29.917

APO 228.15

ETC 256.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2143.4 SGR 1636.3 $63 36_0.9 ST 319.3 SR 795.8 SS 2999.7

RRT -.8770 RRF -.9339 RTF .9350 CRT -.3019 CRS .8823 CST -.7128

SG8 2710.4 R23 .1032 R13 -.9TO0 LSA 3089.9 MSA 430.1 $SA 26.6

SG1 2631.6 _G2 648.8 THA 143.31 EL1 802.3 EL2 301.8 ALF 98.06

FLIGHT TIM( 3t8.00 ARRIVAL DATE SEP 3 1965

DISTANCE 727.063 EARTH TO MARS

RL 146.94 LAL .00

RP 222.63 LAP -.77

RC 261.100 GL 9.37

PLANETOCENTRIC CONIC

C3 12.866 VHL 3.387

LNCH AZMTH LNCH TIME

90.O0 17 58 39

90.00 10 42 32

100.00 19 30 0

100.00 11 53 32

110.00 21 0 15

110.00 12 40 T

DIFFERENTIAL CORRECTIONS

TOE -.0323 TRA .7943 TC3-2.9612 8AU .3787

flOE .4688 RRA -.5480 RC3 1.5974 FAU .39168

FOE-5.0199 FRAI8.1483 FC-39.8134 BSP 9275

BO( .4699 BRA .9630 BC3 3.3646 FSP 12370

LOL 26.64 VL 32.684 GAL -4.97 AZI.. 88.93 HCA 227.28 SMA 183.89 ECC .21621 INC 1.0492 vl 29.917

LOP 233.91 VP 21.843 GAP -4.97 AZP 90.T1 TAL 331.38 TAP 198.66 RCA 143.70 APO 226.09 V2 24.674

GP 7.40 ZAL 130.96 ZAP 96.93 ETS 178.11 ZkE 131.39 ETE 171.04 ZAC 93.01 ETC 237.07 CLP 96.99

DLA 17.31RAL 163.68 RAO 6367.3 VEL 11.387 PTH 2.03 VHp 2.860 OPA 11.78 RAP 173.38 ECC 1.2117

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2684.82 -27.32 73.47 23.37 96.93 18 43 24 2084.8 -26.27 65.02

4187.64 -.36 17t.29 18.33 61.69 11 32 19 3387.6 -4.14 164.65

2390.23 -28.T4 31.61 23.39 98.60 20 9 50 1790.2 -27.25 43.12

3957.45 .71 153.77 17.73 60.12 12 39 50 3357.4 -3.27 147.25

2107.90 -31.88 29.47 28.69 103.04 21 35 23 1307.9 -29.76 20.90

3812.36 3.43 141.09 16.03 33.97 13 43 29 3212.6 -1.06 134.88

MID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SET 2506.3 $GR 1647.6 $63 3667.7 ST 407.0 3R 798.3 SS 3005.9

RRT -.8940 RRF -;9318 RTF .9334 CRT -.4632 CRS .8790 CST -.8291

SG8 2999.3 R23 .0924 R13 -.9746 LSA 3103.7 MSA 438.7 SSA 26.2

SG1 2932.2 SG2 631.1THA 147.8g EL1 825.6 EL2 348.g ALF 106.27
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE OCT 20 1964

HELIC_.ENXRIC CONIC

RL 148.94 LAL .00

RP 222.47 LAp -.SO

RC 262.633 GL 9.78

PLANETOCENTRIC CONIC

C3 12.$20 VHL 3.594

LNCH AZNTH LNCH TIME

90.00 17 38 30

90.00 10 44 46

100.00 19 29 57

100.00 11 35 39

110.00 21 0 23

110.00 12 42 I

FLIGHT TIM( 320.00 ARRIVAL DATE SEP S IS65

LOL 26.64 VL 32.682 GAL

LOP 255.00 VP 21.867 GAp

GP 7.30 ZAL 131.11 ZAP

DISTANCE 731.064 EARTH TO MARS

-5.00 AZL 88.93 HCA 228.37 3MA 185.85 ECC .21619 INC 1.0739 Vl 29.917

-5.21 AZP 90.71 TAL 331.25 TAp 199.62 RCA 143.67 APO 226.03 v2 24.716

94.91ETS 178.41 ZAE 129.39 ETE 171.73 ZAC 92.72 ETC 257.17 CLp 94.95

DLA 17.43 RAL 163.94 RAG 6567.S VEL 11.589 PTH 2.03 VNp 2.856 DpA 12.08 RAp 174.46 ECC 1.2126

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.25 -27.36 73.86 23.95 96.76 18 43 20 2090.3 -26.34 65.40

4184.00 -.48 171.09 18.69 61.69 11 34 30 3584.0 -4.26 164.45

2395.34 -28.79 51.98 23.76 98.42 20 9 33 1795.3 -27.33 43.48

3954.15 .60 153.59 16.09 60.11 13 1 54 3334.1 -3.3_ 147.07

2112.31 -31.93 29.60 23.08 102.86 21 35 37 1512.3 -29.85 21.22

3809.94 3.33 140.93 16.36 55.96 13 45 31 3209.9 -1.16 134.75

DIFFERENTIAL CORRECTIONS

TOE -.0763 TRA .9868 TC3-3.3086 8AU .6333

ROE .4724 RRA -.3408 RC3 1.3831FAU .59381

FDE-3.0458 FRA18.2272 FC-39.7771 8SP 10374

8DE .4783 8RA 1.1078 BC3 3.6679 FSAP 12596

LAUNCH OAT( OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 222.08 LAp -.83

RC 264.145 GL 9.97

PLANETOCENTR1C CONIC

C_ !2.982 VHL 3:803

LNCH AZMTH LNCH TII_[

90.00 17 38 34

90.00 10 46 52

100.00 19 30 7

100.00 11 38 1

110.00 21 0 46

110.00 12 43 31

MID-COURSE ExECuTION ACCURACY

SGT 2677.7 SGR 1636.7 SG3 3675.5

RRT -.9041RRF -.9496 RTF .9654

S_ 3310.6 R23 .0803 R13 -.9787

SGI 3252.2 S;2 619.0 THA 151.67

FLIGHT TIM( 322.00 ARRIVAL DATE SEP 7 1965

DISTANCE 735.071 EARTH TO MARS

LOt. 26.64 VL 32.679 GAL -5.02 AZL 88.90 HCA 229.47 SMA 183.81 ECC .21621 INC 1.0979 vl

LOP 236.10 vP 21,930 GAP -5.44 AZP 90.71 TAL 331.10 TAp 200.57 RCA 145.64 APO 223.99 V2

GP 7.19 ZAL 131.28 ZAP 92.89 ETS 178.71 2AE_27.18 ETE 172.36 ZAC 92.42 ETC 257.28

OLA 17.53 RAL 164.21 RAO 6587.3 V(L 11,592 PTH 2.03 VHP 2.855 OpA 12.37 RAp 173.53

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZlqTH |NJ TIHE PO CST TIN INJ 2 LAT

2695.19 -27.60 74.21 24.34 96._8 18 43 29 2095.2 -26.40

4181.14 -.37 170.93 19.05 61.69 11 56 34 3581.1 -4.35

2399.98 -29.83 52.32 24.16 98.24 20 10 7 1800.0 -27.39

3951.58 .51 153.45 18.44 60.11 13 3 52 3351.6 -3.47

2116.36 -32.01 30.10 23.48 102.69 21 36 2 1516.4 -29.93

3807.96 3.25 3208.0 -1.24

DIFFERENTIAL CCmRECTIONS

TOE -.1212 TRA 1.1424 TC3-3.6551 BAU .6901

ROE .4757 flRA -.3330 RC3 1.5648 FAU .58374

FOE-5.0611 FflA18.2701 FC-39.5842 B_P 11330

8OE .4909 BRA 1.2606 9C3 3.9759 FSP 12596

ORBIT DETERMINATION ACCURACY

ST 504.7 SR 801.0 sS 3010.5

CRT -.5374 CRS .6760 CST -.8877

LSA 3124.0 MSA 446.8 8SA 25.8

ELi 863.3 EL2 368.8 ALF 114.68

140.83 16.73 53.95 13 47 19

HID-C.OURS[ EXECUTION ACCURACY

SGT 3256.3 Sr, R 1622.9 863 3672.9

RRT -.9100RRF -.9471RTF .9734

3838.3 R23 .0698 R13 -.9821

SGI 3596.7 SG2 611.0 THA 154.82

29.917

24.758

CLP 92.92

ECC 1.2137

!NJ 2 LONG

65.75

164.29

43.81

146.93

21.50

134.64

ORBIT DETERMINATION ACCURACY

ST 606.3 8R 802.9 S3 3011.5

CRT -.6160 CRS .8728 CST -.9213

LSA 3142.7 NSA 454.6 SSA 25.S

EL1 915.4 EL2 420.3 ALF 122.73

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 146.94 LAL .00

RP 221.70 LAp -.87

RC 265.639 GL 10.16

PLANETOCENTRIC CONIC

CS 13.054 VHL 3.613

LNCH AZMTH LNCH TIME

90.00 17 38 51

90.00 10 48 52

100.D0 19 30 28

rOD.DO 11 59 36

110.00 21 I 17

110.00 12 45 37

FLIGHT TIME 324.00 ARRIVAL DATE SEP 9 1965

LOL 26.64 VL 32.676 GAL

LOP 257.20 VP 21.975 GAP

OF 7.08 ZAL ,131.47 ZAP

OISTANCE 739.086 EARTH TO MARS

-5.05 AZL 80.88 HCA 230.57 SMA 185.78 ECC .21627 INC 1.1213 vt 29.917

-5.67 AZP 90.71 TAL 330.95 TAp 201.31 RCA 145.60 Apo 225.96 V2 24.799

90.88 ETS 176.99 ZkE 124.97 ETE 172.96 ZAC 92.12 ETC 257.38 CLp 90.89

OLA 17.62 RAL 164.50 RAD 6567.5 VEL !1.395 PTH 2.03 VHP 2.856 OpA 12.65 RAP 172.64 ECC 1.2148

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2699.63 -27.64 74.54 24.75 96.42 18 43 51 2099.6 -26.46 66.07

4179.05 -.64 170.81 19.42 61.69 11 38 31 3579.1 -4.42 164.17

2404.18 -28.88 32.62 24.57 98.09 20 10 32 1804.2 -27.46 44.11

3949.75 .45 153.35 18.82 60.11 13 5 46 3349.8 -3.33 146.82

2120.07 -32.06 30.37 23.90 102.54 21 36 37 1520.1 -30.01 21.77

3806.62 3.20 140.78 17.10 55.95 13 49 4 3206.6 -1.29 134.57

DIFFERENTIAL CORRECTION_

TDE -.1663 TRA 1.3203 TC3-3.9987 BAU .7480

ROE .4790 RRA -.3244 RC3 1.5432 FAU .39235

FOE-5.0690 FRAtS.2775 FC-39.2848 BSP 12739

BOE .5071 8RA 1.4206 8C3 4.2862 FSP 12572

LAUNCH DATE OCT 20 1964

HELIOCENTRIC C.C_MIC

RL 148.94 LAL .O0

RP 221.32 LAP -.90

RC 267.114 GL 10.33

PLANETOCENTRIC CONIC

C3 13.135 VHL 3.624

LNCH AZMTH LNCH TIME

90.00 17 59 21

90.00 10 50 46

100.00 19 31 2

100.00 12 1 45

110.00 21 1 58

110.00 12 47 19

MIO-COURSE EXECUTION ACCURACy

SGT 3639.3 $GR 1606.6 SG3 3660.8

RRT -.9131 RRF -,9444 RTF .9789

SGB 3978.2 R23 .0613 R13 -.9848

961 3931.7 SG2 606.5 THA 157.48

FLIGHT TIIAE 326.00

DISTANCE 743.107

LOt. 26.64 VL 32.676 GAL -5.08 AZL 88.86 HCA 231.67 SMA 185.76 ECC .21638 INC

LOP _58.31 VP 22.019 GAP -5.90 AZP 90.71 TAL 330.78 TAP 202.45 RCA 145.56 APO

GP 6.96 ZAL 131.67 ZAP 88.88 ETS 179.26 ZAE 122.76 ETE 173.52 ZAC 91.83 ETC

ORBIT DETERMINATION ACCURACY

ST 715.1 8R 804.1 SS 3009.8

CRT -.6534 CRS .8695 CST -.9415

LSA 3162.7 MSA 462.4 SSA 24.9

ELI 980.2 EL2 444.1 ALF 129.90

ARRIVAL DATE SEP 11 1965

EARTH TO MARS

1.1440 vt 29.917

225.95 V2 24.841

257.49 CLP 88.87

RAP 171.75 ECC 1.2162

INJ 2 LAT INJ 2 LONG

-26.51 66.35

-4.46 164.10

-27.51 44.38

-3.37 146.76

-30.07 22.00

-1.32 134.54

ORBIT DETERMINATION ACCURACY

ST 824.6 SR 805.2 SS 3006.6

CRT -.6794 CR8 .8665 CST -.9345

LSA 3183.4 NSA 469.7 SSA 24.4

ELI 1056.2 EL2 461.3 ALF 136.00

DLA 17.68 RAL 164.80 RAD 6567.3 VEL 11.398 PTH 2.03 VHP 2.864 OpA 12.92

L-I TIME INJ L_T INJ L_NG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN
2703.62 -27.6_ 74.82 25.18 96.28 18 44 24 210_.6

4177.74 -.68 170.74 19.82 61.69 12 0 23 3577.7

2407.95 -28.91 32.90 25.00 97.95 20 11 10 1808.0

3948.63 .41 t53.29 19.21 60.11 13 7 34 3348.6

2123.44 -32.11 30.62 24.34 102.40 21 37 21 1523.4

3805.92 3.t8 140.74 17.48 55.95 13 50 45 3205.9

DIFFERENTIAL CORRECTIONS

TOE -.2128 TRA 1.5004 TC3-4.3373 BAU .8070

ROE .4824 RRA -.3146 RC3 1.5192 FAU .38973

FDE-3.0768 FRAtS.2412 FC-38.8708 BSP 13963

BDE .3273 BRA 1.5863 8C3 4.5957 FSP 12502

MID-COURSlE EXECUTION ACCURACY

SGT 4024.4 SG_ 1588.T SG3 3639.5

RRT -.9143 RRF -.9414 RTF .9830

SG8 4326.6 R23 .0542 R13 -.9871

SOl 4284.2 $62 604.6 THA 159.73

391



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

ARRIVAL DATE SEP 13 1965

EARTH TO MARS

3MA 185.73 ECC .21652 INC 1.1661 vl 29.917

TAp 203.37 RC• 145.52 Apo 225.95 V2 24.883

ETE 174.04 ZAC 91.54 [TC 257.60 CLP 86.86

VHp 2.874 OP• 13.18 RAp 170.87 ECC 1.2176

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16 45 10 2107.1 -26.55 66.60

12 2 9 3577.2 -4.48 164.O7

20 11 58 1811.3 -27.56 44.61

13 9 17 3348.3 -3.58 146.74

21 38 16 1526.5 -30.14 22.22

13 52 22 3205.8 -1.32 134.53

LAUNCH DATE OCT 20 1964 FLIGHT TiM( 328.00

HELIOCENTRIC CONIC DISTANCE 747.136

RL 146.94 L•L .00 LOL 26.64 VL 32,675 G•L -5.11AZL 88.83-HCA 232.78

RP 220.94 LAP -.93 LOP 259.41 Vp 22,064 GAP -6o12 •IF 90.71 TAL 330.59

NC 266.570 ;L 10.49 GP 6.65 ZAL 131.89 ZkP 86.68 (T$ 179.53 ZA( 120.56

PLANE TOCENTRIC CONIC

C3 13.225 VHL 3.637 DLA 17.74 RAL 165.11 RAG 6367.5 VEL 11.602 pTH 2.03

LNCH AZNTN LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH

90.00 18 0 3 2707.13 -27.69 73.06 25.63 96.16

90.00 10 52 32 4177.20 -.70 170.71 20.23 61.69

100.00 19 31 47 2411.30 -28.94 53.14 25.45 97.82

100.00 12 3 29 3846.26 .40 153.27 19.62 60.11

110.00 21 2 49 2126.48 -32.16 30.85 24.79 102.27

110.00 12 46 56 3605.84 3.17 140.74 17.89 55.95

DIFFERENTIAL CCRRECTIONS M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2601 TRA 1.6822 TC3-4.6709 8AU .8670 $GT 4410.5 Sr_t 1568.6 $63 3609.2 ST 935.5 SR 806.0 83 3001.2

RDE .4658 RRA -.5045 RC3 1.4925 FAU .58566 RRT -.9140 RRF -.9382 RTF .9859 CRT -.6975 CRS .8635 C$T -.9634

FOE-5.0794 FRA18.1694 FC-36.3408 8$P 15215 $68 4681.1 R23 .0487 R13 -.9890 LSA 3210.0 MSA 476.7 SSA 24.0

BO( .5510 BRA i.7562 9C3 4.9036 FSP 12402 $G1 4641.9 SG2 604.6 THA 161.67 EL1 1140.3 EL2 473.8 ALF 141.05

LAUNCH DATE OCT 20 1964 FLIGHT TIME 330.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CcNIC DISTANCE 751.171 EARTH TO MARS

RL 148.94 LAL .00 L04- 26.64 VL 32.674 GAL -5.15 AZL 88.81HCA 233.89 $MA 185.72 ECC .21670 INC 1.1875 vl 29.917

RP 220.56 LAP -.96 LOP 260.53 VP 22.109 GAP -G.34 AZP 90.70 TAt. 330.39 TAP 204.29 RCA 145.47 APO 225.96 V2 24,924

RC 270.009 GL 10.65 GP 6.73 ZAL 132.13 ZAP 84,91ETS 179.78 ZAE 118.38 ETE 174.53 ZAC 91.25 ETC 257.71CLP 84.88

PLANETOCENTRIC CONIC

C3 13.324 VHL 3.650 DLA 17.77 RAL 165.43 RAO 6567.5 V(L 11.606 PTH 2.03 VHP 2.888 DPA 13.43 RAp 17.0.00 ECC 1.2193

LNCH AZMTH LNCH TIME L-I TIME INJ LAY |MJ LONG |NJ RT ADD |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ Z LONG

90.00 18 0 58 2710.16 -27.72 7§,30 26.09 96.05 18 46 8 2110.2 -26.59 66.81

90.00 10 54 12 4177.42 -.69 170.72 20.66 61.69 12 3 49 3577.4 -4.47 164.08

100.00 19 32 44 2414.22 -28.97 53.35 25.92 97.71 20 12 59 1814.2 -27.60 44.62

100.00 12 5 7 3948.59 .41 153.29 20.04 60.11 13 10 55 3348.6 -3.57 146.76

110.00 21 3 SO 2129.19 -32.20 31.05 25.26 102.16 21 39 20 1529.2 -30.19 22.41

110.00 12 SO 30 3806.36 3.19 140.77 18.31 55.95 13 53 56 3206.4 -1.30 134.56

DIFFERENTIAL CORRECTIONS MID-CoUR$1[ (xECUTION ACCURACY ORBIT D(TERMINATION ACCURACY

TDE -.3084 TRA 1.6656 TC3-4.9962 9AU .9274 _T 4795.3 8(dl 1546.7 SG3 3570.2 ST 1047.6 SR 806.2 83 2993.1

ROE .4891RRA -.4936 RC3 1.4630 FAU .58021 RRT -.9127 RflF -.9347 RTF .9882 CRT -.7108 CRS .8604 CST -.9697

FDE-5.0746 FRA18.0644 FC-37.6983 BSP 16469 SG6 5038.6 RZ3 .0444 R13 -.9904 LSA 3236.1MSA 483.2 $SA 23.5

80£ .5782 BRA !.9298 6C3 5.2060 FSP 12279 $GI 5002.9 SG2 605.6 THA 163.34 EL$ 1230.6 EL2 482.7 ALF 145.22

LAUNCH DATE OCT 20 1964 FLIGHT TIME 332.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC DISTANCE 755.212 EARTH TO MARS

RL 148.94 LAL .00 LOt. 26.64 VL 32.673 GAL -5.19 AZL 68.79 HCA 235.01 3HA 185.70 ECC .21692 INC 1.2085 vl 29.917

RP 220.18 LAP -.99 LOP 261.64 VP 22.155 GAP -6.55 AZP 90.69 TAL 330.18 TAp 205.19 RCA 145.42 APO 225.99 V2 24.965

RC 271.430 GL 10.79 GP 6.61 ZAL 132.3g ZAP 82.g6 ETS 180.02 ZAE 116.21ETE 174.99 ZkC 90.96 ETC 257.82 CLP 82.91

PLANETOCENTRIC CONIC

C3 13,434 VHL 3.665 DLA 17.79 RAL 165.77 RAD 6567.5 VEL 11.611PTH 2.03 VHP 2,904 DPA 13.66 RAP 169.16 ECC 1.2211

LNCH •ZMTH LNCH TiME L-I TIME INJ LAY IHJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 2 6 2712.74 -27.73 75.48 26.57 95.96 18 47 19 2112.7 -26.62 66.99

gD.0O 10 55 43 4178.40 -.66 170.78 21.11 61.69 12 5 23 3578.4 -4.44 164.13

100.00 19 33 53 2416.74 -26.99 53.54 26.40 97.62 20 14 10 1816.7 -27.63 45.00

100.00 12 6 38 3949.63 .45 153.34 20.49 60.11 13 12 28 3349.6 -3.53 146.82

110.00 21 5 2 2131.59 -32.23 31.23 25.75 102.05 21 40 33 1531.6 -30.24 22.58

110.00 12 51 59 3807.54 3.24 140.83 18.75 53.95 13 55 27 3207.5 -1.25 134.62

ORBIT DETERMINATION ACCURACY

ST 1160.4 SR 606.1 SS 2982.5

CRY -.7204 CRS .8574 CST -.9743

LSA 3263.6 MSA 489.5 $SA 23.0

EL1 1325.4 ELI 489.5 ALF 148.67

DIFFERENT I AL CORRECTIONS

TDE -.3576 TRA 2.0509 TC3-5.3115 BAU .9880

ROE .4924 RRA -.4621 RC3 1.4312 FAU .57339

FDE-5.0643 FR417.9239 FC-36.9514 9SP 17727

8DE .6086 BRA 2.1068 BC3 5.5010 FSP 12120

MID-COURSE EXECUTION ACCURACY

SGT 5177.8 SGR 1523.0 SG3 3522.7

RRT -.9105 RRF -.9508 RTF .9899

SG8 5397.2 R23 .0410 R13 -.9916

SG1 5362.8 SG2 G08.0 THA 164.81

LAUNCH DATE OCT 20 1964 FLIGHT TIME 334.00
ARRIVAL DATE SEP 19 1965

HELIC_ENTRIC CCNIC DISTANCE 759.257

RL 148.94 LAL .OO LOL 26.64 VL 32.672 GAL -5.23 AZL 88.77 HCA

tip 219.81 LAP -1.02 LOP 262.76 VP 22.200 GAP -6.77 AZP 90.68 TAL

RC 272.833 GL 10.93 GP 6.48 ZAL 132.67 ZAP 81.03 ETS t80.25 Z_E

PLAN(T_ENTRIC CONIC

C3 13.554 VHL 3.682 DLA 17.80 RAL 166.12 RAO 6567.5 VEL 11.616 pTH

LNCH AZ14TH LNCH TIME L-| TIME XNJ LAT INJ lONG |NJ RT A$C ]NJ AZMTH |NJ TIME

90.00 18 3 27 2714.84 -27.75 75.63 27.07 95.88 18 48 42

90.00 10 57 11 4180.16 -.60 170.87 21.57 61.69 12 6 51

100.00 19 35 14 2418.83 -29.01 53.69 26.90 97.54 20 15 33

100.00 12 8 5 3951.41 .51 153.44 20.95 60.11 13 13 56

110.00 21 6 23 2133.65 -32.26 31.38 26.25 t01.97 21 41 57

110.00 12 53 28 3809.35 3.31 140.92 19.2t 53.96 13 56 54

DIFFERENTIAL CCRflECT|ONS MID-COUflSI[ EXECUTION ACCURACY

TOE -.4031 TRA 2.2440 TC3-5.6027 BAU 1.0460 SGT 5555.7 _ t494.1 $63 3463.4

ROE .4932 RRA -.4725 tiC3 1.3895 FAU .56168 RRT -.9076 RRF -.9262 RTF .9911

FDE-4.9741 FRA17.8277 FC-35.8770 BSP 19135 SG8 5753.1 R23 .0373 R13 -.9924

9DE .6370 BRA 2.2932 BC3 5.7725 FSP 12101 SGI 5720.8 SG2 608.7 THA 166.12

EARTH TO MARS

236.13 SMA 185.69 ECC .21718 INC 1.2290 vl 29.917

329.96 TAP 206.09 RCA 145.37 APO 226.02 v2 25.006

114.06 ETE 175.41 ZAC 90.68 ETC 257.92 CLP 80.98

2.04 VHP 2.924 DPA 15.88 RAP 168.33 ECC 1.2231

PO CST TIM INJ 2 LAT INJ 2 LONG

2114.8 -26.64 67.14

3580.2 -4.38 164.23

1818.6 -27.66 45.15

3351.4 -3.47 146.92

1533.7 -30.28 22.73

3209.3 -1.18 134.72

oRBIT DETERMINATION ACCURACY

ST 1272.7 SR 802.3 83 2937.1

CRY -.7250 CflS .8510 CST -.9784

LSA 3280.5 MSA 495.8 SSA 22.9

EL1 1420.7 EL2 495.1 ALF 151.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. 1, 1964)

LAUNCH DATE OCT 20 1964 FLIGHT TIME 338.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC C(_IIC

RL 148.94 LAL .DO

RP 219.44 LAP -1.05

RC 274.220 GL 11.05

PLANETOCENTR|C CONIC

C3 13.683 VHL 3.699

LNCH AZMTH LNCH TIME

90.00 19 4 59

90.00 10 58 31

100.00 19 36 46

100.00 12 9 25

110.00 21 7 54

110.00 12 54 47

DIFFERENTIAL CORRECTIONS

TOE -.4584 TRA 2.428? TC3-5.9001 BAU 1.1076

ROE .4977 RRA -.4588 RC3 1.3579 FAU .5542§

FDE-4.9917 FRA17.3805 FC-35.0685 B_P 20315

BOE ._753 BRA 2.4718 BC3 8.0543 FSP 11818

DISTANCE 763.313

LOt. 26.64 VL 32.672 GAL -5.27 AZL 88.75 HCA 237.25 SNA

LOP 263.69 VP 22.246 GAP -8.98 AZP 90.68 TAL 329.72 TAp

GP 6.36 ZAL 132.96 ZAP 79.13 ETS 180.48 ZAE 111.94 ETE

EARTH TO MARS

185.69 ECC .21748 INC 1.2490 vt 29.917

206.98 RCA 14-_.31 Apo 226.07 V2 25.047

175.82 ZAC 90.41ETC 258.03 CLP 79.06

DLA 17.79 RAL 166.48 RAD 6567.5 VEL 11.622 PTH 2.04 VHP 2.948 DpA 14.08 RAp 167.58 ECC 1.2252

L-[ TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2716.$4 -27.76 75.76 27.58 95.82 18 50 15 2116.5 -26.66 67.26

4182.82 -.52 171.01 22.05 61.69 12 8 14 3582.6 -4.30 164.37

2420.56 -29.03 53.82 27.41 97.48 20 17 7 1820.6 -27.69 45.27

3953.84 .59 153.57 21.43 60.11 13 15 19 3353.8 -3.39 147.05

2135.44 -32.29 31.52 26.77 101.89 21 43 29 1535.4 -30.31 22.86

3811.72 3.40 141.05 19.68 55.97 13 58 19 3211.7 -1.09 134.8A

MID-COURSE ExECUTIOIt ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5929.7 SGR 1469.8 863 3403.3 ST 1386.2 SR 803.4 SS 2948.8

RRT -.9039 RRF -.9219 RTF .9922 ERT -.7312 CRS .8499 CST -.9807

SGB 6109.1 R23 .0358 R13 -.9933 LSA 3318.2 MSA 501.4 SSA 22.2

SGt 6078.3 $GZ 613.3 THA 167.24 ELI 1522.5 EL2 499.0 ALF 154.04

LAUNCH DATE OCT 20 1964 FLIGHT TZI( 338.00 ARRIVAL DATE SEP 23 1965

HELIOCENTRIC CONIC DISTANCE 767.374 EARTH TO MARS

RL 148.94 LAL .OO LOt, 26.64 VL 32.672 GAL -5.32 AZL 88.73 HEA 238.38 SMA 185.69 ECC .21782 INC 1.2888 vl 29.917

RP 219.07 LAp -1.08 LOP 265.01 VP 22.292 GAP -7.18 AZP 90.67 TAL 329.47 TAp 207.85 RCA 145.24 APO 228.14 V2 25.088

RC 275.589 GL li.17 GP 6.23 ZAL 133.26 ZAp 77.26 ET$ 180.69 ZN[ 109.84 ETE 176.19 ZAC 90.14 ETC 258.13 CLP 77.18

PLANETOCENTR_C CONIC

C3 13.624 VHL 3.718 DLA 17.76 RAL !68,95 RAD 6567.5 V(L 11;828 PTH 2.04 VHP 2.974 DpA 14.27 RAp 166.80 ECC 1.2275

LNCH AZMTH LNCH TIME L-I TIM1[ |NJ LAT |NJ LONG |NJ fit A$C iNJ A_MTH iN_ T|ME PO CST TIN !_j 2 LAT IN3 2 LONG

90.00 18 6 43 2717.81 -27.77 75.85 28.12 95.78 18 52 1 2117.8 -28.88 67.35

90.00 10 59 45 4185.82 -.42 171.19 22.55 61.69 12 9 31 3585.8 -4.20 164.55

100.00 19 38 29 2421.90 -29.04 53.92 27.95 97.43 20 18 51 1821.9 -27.71 45.37

100.00 12 10 40 3956.96 .70 153.75 21.93 80.11 13 16 37 3357.0 -3.28 147.22

110.00 21 9 34 2136.93 -32.31 31.63 27.30 101.83 21 45 11 1536.9 -30.34 22.97

110.00 12 56 5 3814.70 3.51 141.20 20.18 55.98 13 59 39 3214.7 -.98 134.99

D|FFERENTIAL CORRECTIONS MID-GOUflS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5107 TRA 2.6150 TC3-6.1826 BAU 1.1685 SGT 8297.8 _ 1444.0 963 3336.3 ST 1500.0 SR 803,5 88 2938.5

ROE .5018 RRA -.4452 RE3 1.3233 FAU .54511 RRT -.8996 RRF -.9172 RTF .9931 CRT -.7360 CflS .8483 CST -.9827

FOE-4.9909 FRAt7.3422 FC-34.1384 BSP 21502 S_ 8481.Z R23 .0347 R13 -.9940 LSA 3355.9 MSA 506.4 SSA 21.T

BDE .7160 BRA 2.6526 BC3 6.3226 FSP 11547 361 8481.8 SG2 617.6 THA 168.24 ELI 1625.9 ELI 501.8 ALF 156.06

LAUNCH DATE OCT 20 1964 FLIGHT TIME 340.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC CONIC DISTANCE 771.440 EARTH TO MARS

RL 148.94 LAL .00 LOt. 26.64 VL 32.872 GAL -5.37 AZL 88.71 HCA 239.51_$MA 185.89 ECC .21820 ZNC 1.2877 vl 29.917

RP 218.70 LAp -1.11 LOP 268.15 VP 22.337 GAP -7.3g AZP g0.65 TAL 329.20 TAp 208.72 RCA 145.17 APO 226.21 V2 25.128

RC 276.940 GL 11.2q 6P 6.11 ZAL 133.59 ZAP 75.42 ET8 180.89 ZAE 107.77 ETE 176.55 ZAC 89.88 ETC 258.23 CLP 75.34

PLANETOCENTRIC CONIC

C3 13.975 VHL 3.738 DLA 17.72 RAL 167.23 RAO 8567.6 VEL 11.534 PTH 2.04 VHp 3.004 DpA 14.44 RAp 166.08 ECC 1.2300

LNCH AZMTM LNCH TIME L-I TIME 1NJ LAT IMJ LONG |HJ RT kSC !NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

gO.DO 18 6 40 2718.66 -27.77 75.91 28.67 95.75 18 53 58 2118.7 -28.69 67.41

90.00 11 0 52 4189.75 -.29 171.41 25.07 61.68 12 10 42 3589.8 -4.08 184.77

100.00 19 40 23 2422.87 -2g.05 53.99 28.50 97.39 20 20 48 1822.9 -27.72 45.43

100.00 12 11 50 3980.78 .83 153.95 22.45 6_.12 13 17 51 3360.8 -3.16 147.43

110.00 21 11 23 2138.13 -31.32 31.72 27.86 101.78 21 47 2 1538.1 -30.36 23.05

110.00 12 57 tg 3818.28 3.65 141.39 20.69 55.99 14 0 57 3218.3 -.84 135.18

DIFFERENTIAL CORRECTIONS MXD-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.5656 TRA 2.8029 TC3-6.4487 9AU 1.2286 8GT 6658.7 SGR 1417.0 SG3 3262.9 ST 1613.4 SR 803.0 SS 2920.8

ROE .5057 RRA -.4318 RC3 1.2864 FAU .53453 RRT -.8946 RRF -.9120 RTF .9938 CRT -.7393 CRS .8464 CST -.9842

F0(-4.9T61 FRA17.0784 FC-33.1129 BSP 22690 SG8 6807.8 R23 .0338 Rt3 -.9946 LSA 3393.7 MSA 511.3 SSA 21.1

6DE .7567 BRA 2.8380 6C3 6.5758 FSP 11280 SGt 6779.3 SG2 621.9 THA 169.13 EL1 1730.2 EL2 504.2 ALF 15T.81

LAUNCH DATE OCT 20 1964 FLIGHT TIME 342.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CT_IIC DISTANCE 775.512

RL 148.94 LAL .00 LOt. 26.64 VL 32.673 GAL -5.43 AZL 88.69 HCA

RP 216.34 LAP -1.14 LOP 287.28 VP 22.363 GAP -7.59 AZP 90.64 TAL

RC 278.273 GL 11.38 GP 5.98 ZAL 133.93 ZAP 73.62 ETS 181.08 2AE

PLAMETOCENTRIC CONIC

C3 14.138 VHL 3.760 DLA 17.67 RAL 167.63 RAD 6567.8 VEL 11.841 PTH 2.04 VHp

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ lONG ZNJ RT ASC INJ AZMTH |MJ TIHE

90.00 18 10 47 2719.10 -27.78 75.94 29.23 95.73 18 56 7

90.00 11 1 54 4194.41 -.14 171.67 25.61 61.68 12 11 48

100.00 19 42 28 2423.47 -29.05 54.03 29.07 97.37 20 22 51

100.00 12 12 54 3965.27 .98 154,20 22.98 60.12 13 19 0

110.00 21 13 22 2139.06 -32.34 31.79 28.43 101.74 21 49 1

110.00 12 56 30 3822.45 3.81 141.61 2t.22 56.00 14 2 12

DIFFERENTIAL CORRECTI_N6 MID-COURSE EXECUTION ACCURACY

TOE -.6212 TRA 2.9923 TC3-6.8986 BAU 1.2879 SGT 7012.3 SGR 1389.3 8G3 3184.4

ROE .3093 RRA -.4180 RC3 1.2481FAU .52282 RRT -.8891RRF -.9064 RTF .9944

FDE-4.9302 FRA16.8009 FC-32.0140 BSP 23869 SG8 7148.8 R23 .0332 R13 -.9950

BDE .8032 BRA 3.0214 BC3 6.8139 FSP 11008 SGt 7121.1SG2 626.1 THA 169.95

EARTH TO MARS

240.65 SMA 185.70 ECC .21862 INC 1.3066 vl 29.917

326.93 TAp 209.57 RCA 145.10 APO 226.30 V2 25.168

105.73 ETE 176.88 ZAC 89.63 ETC 258.32 CbP 73.55

3.056 DpA 14.59 RAp 185.39 ECC 1.2327

1=0 CST TIM ]NJ 2 LAT INJ 2 LONG

2119.1 -26.69 67.44

5594.4 -3.93 165.03

1823.5 -27.73 45.48

5365.3 -3.00 147.68

1539.1 -30.38 23.12

3222.4 -.88 135.40

ORBIT DETERMINATION ACCURACY

ST 1726.2 8R 802.0 SS 2902.2

CRT -.7416 CRS .8442 CST -.9855

LSA 5432.0 HSA 515.9 SSA 20.6

ELI 1834.9 EL2 506.2 ALF 159.34

395



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

4AUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.84 LAL .00

RP 21?.98 LAP -1.17

RC 279.589 GL 11.47

PLANETOC(NTRIC CON|C

C3 14.313 VHL 3.783

LNCH AZMTH LNCH TIME

90.00 18 13 7

90.00 11 2 49

100.00 19 44 43

100.00 12 13 54

110.00 21 15 30

110.00 12 59 38

FLIGHT TIME 344.00
ARRIVAL DATE SEP 29 1965

LOL 26.64 VL 32.673 GAL

LOP 268.42 vP 22.429 GAp

GP 5,86 ZAL 134.29 ZAp

DISTANCE 779.589 EARTH TO MARS

-5.49 AZL 88.67 HCA 241.79 SMA 185.71 ECC .21909 INC 1.3250 vl 29.917

-7.79 AZP 90.63 TAL 328.63 TAP 210.42 RCA 145.02 APO 228.40 V2 25.208

71.86 ETS 181.26 ZAE 103.73 ETE 177.19 ZAC 89.39 ETC 258.41 CLP 71.76

DLA 17.60 RAL 168.04 RAO 6567.6 VEL 11.649 PTH 2.04 VHP 3.072 DpA 14.73 RAP 164.75 ECC 1.2358

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2719.15 -27.78 75.95 29.82 95.73 18 58 26 2119.2 -28.69 67.45

4199.78 .03 171.97 24.16 61.68 12 12 49 3599.8 -3.75 165.33

2423.73 -29.05 54.05 29.65 97.36 20 25 7 1823.7 -27.73 45.50

3970.43 1.15 154.48 23.54 60.13 13 20 4 3370.4 -2.83 147.96

2139.72 -32.35 31.84 29.01 101.71 21 51 10 1539.7 -30.39 23.16

3827.21 3.99 141.86 21.77 56.02 14 3 24 3227.2 -.50 135.65

DIFFERENTIAL CCRRECTION3

TOE -.6783 TRA 3.1828 TC3-6.9317 BAU 1.3464

ROE .5_29 RRA -.4045 RC3 1.2090 FAU .51027

FDE-4.9192 FRA16.§072 FC-30.8647 8SP 25029

8DE .8504 6RA 3.2084 BC3 7.0363 FSP 10722

LAUNCH DATE (_[_T 20 1964

H(L|OCENTRIC "CONIC

RL 148.94 LAL .00

RP 217.62 LAp -1.20

RC 280.887 GL 11.35

PLANETC_ENTR|C CONIC

C3 14.5OO VHL 3.808

LNCH AZMTH LNCH TIM(

90.00 18 15 37

90.00 11 3 39

100.00 19 47 9

100.00 12 14 48

110.00 21 17 47

110.00 15 0 40

DIFFERENTIAL CORRECTION9

TOE -.7366 TRA 3.3741 TC3-7.1482 BAU 1.4041

ROE .5166 RRA -.3909 RC3 1.1694 FAU .49699

FOE-4.8819 FRA16.1990 FC-29.8741 6SP 26161

80E .8997 BRA 3.3966 8C3 7.2432 FSP 10434

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7357.8 SGR 1361.4 SG3 3101.7 ST 1839.0 SR 800.9 $S 2881.9

RRT -.8831 RRF -.9004 RTF .9948 CRT -.7434 CRS .6422 CST -.9866

9GB 7482.7 823 .0328 813 -.9954 LSA 3472.4 MSA 520.0 SSA 20.2

SG1 7456.1 962 630.3 THA 170.65 ELI 1940.5 EL2 507.6 ALF 160.69

FLIGHT TIME 346.00 ARRIVAL DATE OCT 1 1965

DISTANCE 783.672 EARTH TO MARS

LOL 26.64 VL 32.674 GAL -5.35 AZL 86.66 HCA 242.93 SMA 185.72 ECC .21959 INC 1.3431 vl 29.917

LOP 269.56 VP 22.475 GAP -7.98 AZP 90.61 TAL 328.32 TAp 211.26 RCA 144.94 APO 226.51 V2 25.248

GP 5.74 ZAL 134.66 ZAP 70.13 ET9 181.43 ZAE 101.76 ETE 177.48 ZAC 89.16 ETC 258.50 CLP 70.03

DLA 17.52 RAL 168.45 RAO 6567.6 VEL 11.657 PTH 2.05 VHP 3.110 OpA 14.85 RAP 164.14 ECC 1.2386

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2718.83 -27.78 75.92 30.42 95.74 19 0 56 2118.8 -26.69 67.42

4205.84 .23 172.31 24.73 61.68 12 13 45 3605.8 -3.56 165.67

2423.66 -29.03 54.04 30.26 97.36 20 27 33 1823.7 -27.73 45.49

3976.25 1.35 154.80 24.11 60.14 13 21 4 3376.3 -2.63 148.28

2140.12 -32.35 31.p7 29.61 101.70 21 53 27 1540.1 -30.40 23.19

3832.55 4.19 142.14 22.34 56.04 14 4 32 3232.5 -.30 135.93

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7694.6 $GR 1333.3 SG3 3015.3 ST 1950.9 SR 799.4 8S 2859.4

RRT -.8766 RRF -.8940 RTF .9952 CRT -.7447 CRS .8402 CST -.9875

SGB 7809.2 823 .0326 813 -.9957 LSA 3513.8 MSA 523.8 SSA 19.7

SG1 7783.4 SG2 634.3 THA 171.30 ELi 2046.0 EL2 508.8 ALF 161.87

LAUNCH DATE OCT 20 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 217.27 LAP -1.22

RC 282.167 GL 11.62

PLANETOCENTRIC CONIC

CS 14.699 VHL 3.834

LNCH AZMTH LNCH TIME

SO.DO 18 18 18

90.00 11 4 23

100.00 19 49 43

100.00 12 15 37

110.00 21 20 12

110.00 13 1 40

DISTANCE 787,759 EARTH TO MARS

LOL 26.f_4 VL 32.675 GAL -5.81 AZ1. 88.54 HCA 244.08 SMA 18_.74 ECC .22014 INC 1.3609 vl 29.917

LOP 270.71 VP 22.521 GAP -8.18 AZP 90.59 TAL 328.00 TAp 212.08 RCA 144.85 Apo 22_.63 V2 25.287

GP 5.61 ZAL 135.05 ZAP 68.45 ETS 181.59 ZAE 99.83 ETE 177.75 ZAC 88.93 ETC 258.58 CLP 68.34

OLA 17,42 RAL 168.88 RAO 6567.6 VEL 11.666 PTH 2.05 VHp 3.152 DpA 14.95 RAp 163.57 ECC 1.2419

L-I TIME INJ LAT IHJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2718.15 -27.77 75.87 31.05 95.77 19 3 37 2118.1 -26.68 67.38

4212.60 .45 172.68 25.32 61.69 12 14 35 3612.6 -3.34 166.05

2423.26 -29.05 54.01 30.88 97.38 20 30 8 1823.3 -27.73 45.46

3982.72 1.57 155.16 24.69 60.15 13 22 0 3382.7 -2.41 148.64

2140.28 -32.35 31.88 30.23 101.69 21 55 52 1540.3 -30.41 23.20

3838.46 4.41 142.45 22.92 36.07 14 5 38 3238.5 -.07 136.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.7964 TRA 3.5867 TC3-7.3467 8AU 1.4607 SGT 8022.4 8GR 1305.5 $63 2926.3 ST 2062.5 SR 797.9 83 2836.1

ROE .5203 RRA -.3774 RC3 1.1297 FAU .48323 RRT -.8696 RRF -.8873 RTF .9955 CRT -.74§6 CRS .8384 CST -.9883

FDE-4.8423 FRA15.8787 FC-28.4603 BSP 27274 SG8 8128.0 823 .0326 813 -.9959 LSA 3557.5 MSA 527.3 SSA 19.3

BDE .9513 6RA 3.5867 BC3 7.4330 FSP 10134 SG1 8102.9 SG2 638.3 THA 171.89 EL1 2151.9 ELI 509.7 ALF 162.92

LAUNCH DATE C_T 20 1964 FL|GHT TIME 350.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC DISTANCE 791.85t EARTH TO MARS

RL 148.94 LAL .00 LOL 26.64 VL 32.676 GA_ -5.68 AZt, 88.62 HCA 245.23 SMA 185.76 ECC .22072 INC 1.3784 vl 29.917

RP 216.91 LAP -1.25 LOP 271.86 vP 22.366 GAP -8.37 AZP 90.58 TAL 327.67 TAP 212.90 RCA 144.76 APO 226.76 V2 25.327

RC 283.431GL 11.69 GP 5.49 ZAL 135.46 ZAP 66.80 ETS 181.75 ZAE 97.94 ETE 178.01 ZAC 88.72 ETC 258.65 CLP 66.69

PLANETOCENTRIC CONIC

C3 14.912 VHL 3.862 DLA 17.31RAL 169.32 RAD 6567.6 VEL 1t.675 PTH 2.05 VHP 3.196 OPA 15.03 RAP 163.05 ECC 1.2454

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 21 10 2717.12 -27.76 75.80 31.69 95.80 19 6 28 2117.1 -26.67 67.30

go.o0 11 5 1 4220.04 .69 173.10 25.93 61.69 12 15 21 3620.0 -3.10 166.4T

100.00 19 52 31 2422.55 -29.04 53.96 31.52 97,40 20 32 54 1822.6 -27.72 45.41

100.00 12 18 22 3989.84 1.81 155.53 25.30 60.16 13 22 52 3389.8 -2.17 149.03

110.00 21 22 45 2140.21 -32.35 31.87 30.87 101.69 21 58 26 1540.2 -30.40 23.20

110.00 15 2 37 3844.93 4.66 142.79 23.53 36.10 14 6 42 3244.9 .18 136.,57

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8530 TRA 3.T656 TC3-7.5160 BAU 1.5140 SGT 8339.3 $61 1276.6 SG3 2833.6 ST 2171.3 SR 795.1 SS 2805.3

ROE .5232 RRA -.3649 RC3 1.0875 FAU .46767 RRT -.8620 RRF -.8797 RTF .9957 CRT -.7446 CRS .8351CST -.9890

F0(-4.7699 FflA15.5733 FC-27.1513 BSP 28490 _ 6439.5 R23 .0322 R13 -.9961 LSA 3396.4 MSA 530.8 SSA 19.0

BDE 1.0006 8RA 3.7833 8C3 7.5943 FSP 9888 SGt 8412.0 6G2 641.5 THA 172.44 EL1 2255.1 ELI 511.0 ALF 163.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 20 1964 FLIGHT TIME 352.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 148,94 LAL ,00 26,64 VL

RF 216,57 LAp -1,28

RC 284.679 GL 11.74

PLANETOCENTRIC CONIC

C3 15,138 VHL 3,891

LNCN AZMTH LNCM TIME

9O,00 18 24 12

90.00 11 5 35

100.00 19 55 28

100.00 12 17 2

110.00 21 25 27

110.00 15 3 30

DIFFERENTIAL CORRECTIONS

TOE -,9206 TRA 3.9554 TC3-7,8906 BAU 1,5709

ROE ,5280 RRA -,3508 RC3 1,0509 FAU ,45453

F08-4,7529 FRAtS,2093 FC-25,9937 BSP 29430

BDE 1.0613 BRA 3.9709 0C3 7.7621 FSP 9520

DISTANCE 795.949 EARTH TO MARS

LOt. 32.678 GAL -5.75 AZL 88.60 HCA 246.38 SMA 185.79 ECC .22155 %NC 1,3957 vl 29.917

LOP 273,01VP 22,612 GAP -8,56 AZP 90,56 TAL 527,32 TAp 213,70 RCA 144,66 Apo 226,91 V2 25,365

GP 5,37 ZAL 135,88 ZAP 65,19 ETS 181,89 ZAE 96,08 ETE 178,25 ZAC 88,52 ETC 258.72 CLP 65,08

DLA 17.18 RAL 169.77 RAD 6567.6 VEL 11.684 PTH 2.05 VHP 3.243 DPA 15.10 RAP 162.57 ECC 1.2491

L-I TIME INJ LAT INJ LONG INJ RT AID INJ AZMTH |NJ TIME PO CST TIM INJ t LAT INJ 2 LONG

2715,78 -27,76 75,70 32,34 95.85 19 9 28 2115.8 -28,85 67,21

4228,13 ,95 173.55 26,55 61.70 12 16 3 3628,1 -2,84 166,92

2421,57 -29,04 53,89 32,17 97,44 20 35 47 1821,6 -27,70 45,34

3997,57 2,07 155,97 25,92 60,17 13 23 39 3397,6 -1,91 149,45

2139,93 -32.35 31,85 31.52 101>70 22 1 7 1539.9 -30,40 23,18

3851,98 4,93 143,16 24,15 56,13 14 7 42 3252,0 ,,45 136,94

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

8GT 8650,0 $GR 1251,3 363 2742,7 8T 2283,8 SR 794,7 SS 2785.4

RRT -,8541 RRF -,8726 RTF ,9959 CRT -,7488 CR8 ,8352 C$T -.9894

SGB 8740,1 R25 ,0330 R13 -,9963 LSA 3649,8 MSA 533,3 SSA 18,5

$61 8716,2 $62 645,8 THA 172.92 ELI 2363.5 EL2 510.7 ALF 164,70

LAUNCH DATE OCT 20 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC DISTANCE 800.050 EARTH TO MARS

RL 148,94 LAL ,aO LOL 2G,64 VL 32,679 GAL -5,83 AZL 88,59 HCA 247,54 $MA 185,81ECC ,22205 INC 1,4127 vl 29,917

RP 216,22 LAp -1,31 LOP 274,17 VP 22,657 GAP -8_75 AZP 90,54 TAL 326,95 TAp 214,49 RCA 144,56 APO 227,07 v2 23,404

RC 285,910 GL 11,79oGP 5,25 ZAL 136,32 ZAP 63,63 (78 182,02 ZAE 94,27 ETE 178,48 ZAC 88,33 ETC 258,78 CLP 63.51

PLAN(TOCENTRIC CONIC

C3 5_._79 VHL 3.922 DLA 17,05 RAL 170,23 RAD 6567,6 VEL 11,695 PTH 2,06 VHP 3,293 DpA 15,15 RAP 162,14 ECC 1,2531

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT [NJ LONG iNJ kT ksC iNJ A_TH INJ TIME PO CST T!N I_J H L_T iNJ _ LC_G

90,00 18 ZT 23 2714,12 -27,74 75,58 33,02 95,91 19 !2 38 2114,1 -26.64 67,09

90,00 11 6 3 4236,87 1,23 174,04 27,19 61,71 12 16 40 3636,9 -2,SE 187,41

100,00 19 58 30 2420,31 -29,02 53,80 32,84 97,49 20 38 50 1820,3 -27,88 45,25

100,00 12 17 37 4005,92 2,36 156,43 26,57 60,19 13 24 23 3405,9 -1,83 149,9!

110,00 21 28 16 2139,43 -32,34 31,82 32,19 101,72 22 3 56 1539,4 -30,39 23,14

110,00 13 4 20 3859,57 5,22 143,56 24,79 56,17 14 8 40 3259,6 ,74 137,33

DIFFERENTIAL CCNRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,9854 TRA 4,1515 TC3-7,8359 BAU 1,6245 SGT 8949,3 SGR 1225,1 SG3 2649,1 ST 2393,5 SR 793,0 68 2758,2

ROE ,5321RRA -,3379 RC3 1,0121 FAU ,43972 RRT -,8438 RRF -,8647 RTF ,9961 CRT -,7472 CR8 ,8339 CST -.9898

FDE-4,7037 FRA14,8639 FC-24,7528 93P 30463 SG8 9032,8 R23 ,0334 R13 -,9964 LSA 3698,4 MSA 535,7 SSA 18,2

BD( 1,1198 BRA 4,1652 BC3 7,9008 FSP 9210 361 9009,4 SG2 649,3 THA 173,36 ELI 2469,1 ELI 510,8 ALF 165.46

LAUNCH DATE OCT 20 1964 FLIGHT T_14E 356.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC

RL 148,94 LAL ,OO

RP 215,88 LAp -1,33

RC 287,127 GL 11,84

PLANETOCENTRIC CONIC

C3 15.635 VHL 3.954

LNCH AZNTH LNCH TIM_

90.00 18 30 44

90.00 11 6 26

100.00 20 1 43

100.00 12 18 8

110.00 21 31 14

110,00 13 5 7

DIFFERENTIAL CORRECTIONS

70E-1.0§23 TRA 4,3488 TC3-7.9651 BAU 1.6773

ROE ,$363 RRA -,3251 RE3 ,9742 FAU ,42490

F08-4,6§40 FRA14,5130 FC-23.5273 B_P 31459

80E 1,1810 BRA 4,3809 BC3 8,0245 FSP 8896

DISTANCE 804.156 EARTH TO MARS

LOt. 26.84 VL 32.681 GAL -5.91 AZL 88.57 HCA 248.70 8MA 185.84 ECC .22275 INC 1.4295 vt 29.917

LOP 275.33 VP 22.702 GAP -8.94 AZP 90.52 TAL 326.57 TAp 215.27 RCA 144.45 Apo 227.24 V2 25.442

GP 5,13 ZAL 136,77 ZAP 62,11 ET8 182,15 ZAE 92,49 ETE 178,69 ZAC 88,14 ETC 258,85 CLP 61,99

DLA 16.89 RAL 170.70 RAD 6567.6 VEL 11.706 PTH 2.06 VHp 3.345 DpA 15.18 RAp 161.74 ECC 1.2573

L-i TIME INJ LAT |NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2712.18 -27.73 75.44 33.71 95.98 19 15 57 2112.2 -26.61 66.95

4246.26 1.53 174.56 27.85 61.72 12 17 12 3646.3 -2.26 167.93

2418,78 -29,01 53,69 33.55 97,54 20 42 2 1818.8 -27,86 45.14

4014,89 2.66 156.93 27.23 60.22 13 25 3 3414,9 ol.32 150.40

2138,74 -32,33 31,76 32,88 101,75 22 6 52 1538,7 -30,38 23,09

3867.70 5.52 143.96 25.45 56.21 14 9 55 3267.7 1.05 137.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9239,8 8GR 1199,9 SG3 2555.3 ST 2502,8 SR 791,3 Ss 2730.5

RRT -,8370 RRF -,8565 RTF ,9962 CRT -,7478 CRS ,8329 CST -,9902

9317.4 fl23 .0338 R13 -.9965 LSA 3749.2 MSA 537.7 SSA 17.8

SGI 9294,5 SG2 652,7 THA 173,77 EL1 2574,8 EL2 510,7 ALF 166,14

LAUNCH DATE OCT 20 1964 FLIGHT TIME 358,00 ARRIVAL DATE OCT 13 1965

EARTH TO MARS

185,88 ECC ,22351 INC 1,4460 V1 E_,917

216.04 RCA 144.33 Apo 227.42 V2 25,480

178,89 ZAC 87,97 ETC 258,88 CLP 60,50

HELIOCENTRIC CONIC DI3TANCE 608,265

RL 146,94 LAL ,00 LOL 26,64 VL 32,683 GAL -5,99 AZL (18,55 HCA 249,87 5MA

RP 215,54 LAP -1,36 LOP 276,50 VP 22,747 GAP -9,12 AZP 90,50 TAL 326,18 TAP

RC 288,329 GL 11,87 GP 5,02 ZAL 137,23 ZAP 60,63 ETS t62,27 ZAE 90,75 ETE

PLANI[TOCENTRIC CONIC

C3 15,907 VML 3,968 DLA 16,73 RAL 171,18 RAD 6567,6 VEL 11,717 PTH 2,06 VHP 3,400 DpA 15,20 RAP 161,40 ECC 1_2618

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME

90.00 18 34 14 2709.97 -27.71 75.26 34.41 96.06 19 19 24

90.00 11 6 45 4256.28 1.85 175.12 28.53 61.74 12 17 41

100,00 20 5 5 2417,02 -28,99 55,56 34,24 97,61 20 45 22

100,00 12 18 35 4024,45 2,98 157,45 27,91 60,24 13 25 40

110,00 21 34 18 2137,87 -32,32 31,70 33,58 101,79 22 9 56

110,00 13 5 51 3876,37 5,85 144.44 26,13 56,26 14 10 28

DIFFERENTIAL CORRECTIONS NI0.CoUflSE EXECUTION ACCURACY

TOE-1.1211TRA 4.5476 TC3-8.0766 BAU 1.7291 SGT 95_0.3 _ 1175.6 $63 2461.7

ROE ,5407 RRA -,3127 RC3 ,9371FAU ,41007 RRT _,8279 RRF -,8481RTF ,9963

F08-4,6036 FRA14,1591 FC-22,3185 BSP 32423 $GB 9592,6 R23 ,0344 R13 -,9965

BDE 1,2446 8RA 4,5584 BE3 8,1308 FSP 8581 SGI 9570,2 362 655,9 THA 174,13

PO CST TIM INJ 2 LAT INJ 2 LONG

2110.0 -26,59 66,80

3656,3 -1,94 168,49

1817.0 -27,64 45.02

3424,5 -1.00 150,93

1537.9 -30.36 25.03

3276.4 1,58 138.21

ORBIT DETERMINATION ACCURACY

ST 2611.4 SR 789.7 $S 2702.2

CRT -,7484 CRS ,8322 CST -,9905

LSA 3801,8 MSA 539.5 83A 17,5

EL1 2680,0 EL2 510,4 ALF 166.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94. LAL .00

RP 215.21 LAP -1.38

RC 289.516 r*L 11.90

PLANETOCENTR IC CONIC

CS 16.195 VHL 4.024

LNCH AZMTH LNCH TIME

90.00 16 37 53

go.o0 11 8 59

100.00 20 8 35

100.00 12 18 58

110.00 21 37 30

110.00 13 6 33

FLIGHT TIME 360.00 ARRIVAL DATE OCT 15 1965

DISTANCE 812.378 EARTH TO MARS

LOL 26.64 VL 32.685 GAL -6.08 AZL 88.54 HCA 251.04 SHA 185.91ECC .22432 INC 1.4624 vl 29.917

LOP 277,67 VP 22.792 GAP -9.30 AZP 90.48 TAL 325.77 TAP 216.80 RCA 144.21Apo 227.62 V2 25,517

GP 4.91ZAL 137.71 ZAp 59.19 ETS 182.38 ZAE 89.06 ETE 179.08 ZAC 87.81ETC 258.92 CLp 59.06

OLA 16.56 RAL 171.66 RAO 6567.6 VEL 11.729 PTH 2.07 VHp 3.457 DPA 15.20 RAP 161.09 ECC 1.2665

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.50 -27.70 75.10 35.14 96.14 19 23 1 2107.5 -26.56 66.62

4266.90 2.20 175.71 29.23 61.76 12 18 6 3666.9 -1.60 169.09

2415.03 -28.98 53.41 34.96 97.68 20 48 50 _815.0 -27.61 44.88

4034.60 3.33 158.01 28.60 60.28 13 26 13 3434.6 -.66 151.49

2136.83 -32.31 31.62 34.30 101.83 22 13 7 1536.8 -30.34 22.96

3885.58 6.20 144.93 26.82 56.32 14 11 18 3285.6 1.73 138.69

DIFFERENTIAL CORRECTIONS

TDE-1.1922 TRA 4.7484 TC3-8.1712 BAU 1.7799

ROE .5452 RRA -.3007 RC3 .9008 FAU .39516

FOE-4.§494 FRAtS.8036 FC-21.1244 BSP 33353

BDE 1.3109 8RA 4.7579 BC3 8.2207 FSP 8269

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9791.7 SGR 1152.2 363 2368.5 ST 2719.7 SR 788.0 SS 2672.6

RRT -.8186 RRF -.8394 RTF .9963 CRT -.7490 CRS .8318 CST -.9908

SGB 9859.2 R23 .0349 R13 -.9966 LSA 3855.9 MSA 540.7 SSA 17.2

_1 9837.2 SG2 658.7 THA 174.47 EL1 2785.3 EL2 509.8 ALF 167.32

LAUNCH DATE OCT 20 1964 FLIGHT TIME 362.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 214.88 LAP -1,41

RC 290.691 GL 11.91

PLANETOCENTRIC CONIC

C3 16.300 VHL 4.062 DLA

LNCH AZMTH LNCH TIME L-I TIME lNJ LAT

90.00 18 41 40 2704.80 -27.68

90.00 11 7 9 4276.13 2.56

100.00 20 12 12 2412.84 -28.96

100.00 12 19 18 4043.33 3.69

110.00 21 40"48 2135.63 -32.29

110.00 13 7 11 3893.30 6.57

DIFFERENTIAL CORRECTIONS

T08-1.2643 TRA 4.9524 TC3-8.2468 BAU 1.8292

ROE .5498 RRA -.2891 RE3 .8654 FAU .38028

F08-4.4920 FRA13.4529 FC-19.9526 8SP 34286

BDE 1.3767 9RA 4.9608 BC3 8.2921 FSP 7964

DISTANCE 816.494 EARTH TO MARS

LOL 26.64 VL 32.688 GAL -6.17 AZL 88.52 HCA 252.21 SMA 185.95 ECC .22918 1NC 1.4786 vl 29.917

LOP 278.84 VP 22.837 GAP -9.48 AZP 90.45 TAL 325.34 TAP 217.55 RCA 144.08 APO 227.82 V2 25.554

GP 4.80 ZAL 138.20 ZAP 57.79 ETS 182.48 ZAE 87.40 ETE 179.25 ZAC 87.67 ETC 258.96 CLP 57.66

16.37 RAL 172.16 RAO 6567.7 VEL 11.74_ PTH 2.07 VHP 3.517 DpA 15.19 RAp 160.83 ECC 1.2715

INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.91 35.88 96.24 19 26 45 2104.8 -26.52 66.43

176.34 29.94 61.79 12 18 27 3678.1 -1.23 169.71

53.25 35.70 97.77 20 52 25 1812.8 -27.59 44.72

158.60 29.32 60.31 13 26 43 3445.3 -.29 152.07

31.53 35.03 101.88 22 16 24 1535.6 -30.32 22.87

145.44 27.54 56.38 14 12 6 3295.3 2.10 139.20

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10053.§ SGR 1129.7 SO3 2276.2 ST 2826.9 SR 766.2 SS 2641.7

flRT -.6089 RRF -.8304 RTF .9963 CRT -.7495 CRS .8310 CST -.9910

SG810118.9 R23 .0356 R13 -.9_66 LSA 3910.7 MSA 541.9 SSA 16.9

86110095.1 SG2 661.5 THA 174.78 EL1 2889.6 ELI 509.2 ALF 167.84

LAUNCH OATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 214.56 LAp" -1.43

RC 291.851 GL 11.93

PLANETOCENTRIC CONIC

CS 16.826 VHL 4.102

LNCN AZMTH LNCH TIME

90.00 18 45 35

90.00 11 7 14

100.00 20 15 58

100.00 12 19 $3

110.00 21 44 13

110.00 13 7 47

FLIGHT TIME 364.00 ARRIVAL DATE OCT 19 1965

DISTANCE 820.613 EARTH TO MARS

LOL 26.64 VL 32.6g0 GAL -6.26 AZL 88.51 HCA 253.38 SHA 185.g9 ECC .22608 INC 1.4946 vl 29.917

LOP 280.02 VP 22.881 GAP -9.67 kZP 90.43 TAL 324.91 TAp 218.29 RCA 143.94 APO 226.04 V2 25.390

GP 4.69 ZAL 138.71 ZAp 56.43 ET3 182.§8 2AE 85.78 (TE 179.42 ZAC 87.53 ETC 258.98 CLP 56.31

DLA 16.17 RAL 172.66 RAD 6567.7 VEL 11.736 PTH 2.08 VHp 3.579 DpA 15.16 RAp 160.62 (CC 1.2769

L-I TIME IHJ LAT IHJ LONG INJ RT ASC |HJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2701.90 -27.65 74.70 36.64 96.34 19 30 37 2101.9 -26.49 66.23

4289,94 2.94 177.00 30.68 61.82 12 18 44 3689.9 -.85 170.37

2410.45 -28.93 53.08 36.46 97.85 20 58 8 1810.§ -27.55 44.55

4036.62 4.07 159.22 30.05 60.36 13 27 10 3456.6 .09 152.69

2134.30 -32.27 31.43 35.78 101.94 22 19 48 1334.3 -30.29 22.78

3903.54 6.95 145.98 28.27 56.45 14 12 52 3305.5 2.49 139.73

OIFFERENTIAL CORRECTION3

708-1.3390 TRA 5,1578 TC3-8.3067 BAU 1.8776

ROE ,3546 RRA -.2778 RC3 .9312 FAU .36553

FDE-4.4345 FRA13.1002 FC-18.8102 8SP 35177

6OE 1.4493 BRA 5.1632 8C3 8.3482 FSP 7861

LAUNCH OATE OCT 20 1964

HELIOCENTRIC CQNIC

RL 146.94 LAL .00 LOL 26.64 VL 32.693 GAL

RP 214.24 LAP -1.46 LOP 281.20 VP 22,925 GAP

RC 292.998 GL 11.93 GP 4.39 ZAL 139.22 ZAp

PLAN£TOCENTRIC CONIC

C3 17.166 VHL 4,143

LNCN AZMTH LNCH TIM£

90.00 18 49 39

90.00 11 7 16 4302.33 3.34

100.00 20 19 30 2407.90 -28.91

100.00 12 19 45 4068.45 4.47

110.00 21 47 45 2132.84 -32.25

110.00 13 8 20 3916626 7.36

DIFFERENTIAL CDRRECTIONS

TOE-1.4157 TRA 5.3961 TC3-8.3519 BAU 1.9254

ROE .3596 RRA -.2671RC3 .7980 FAU .33098

F08-4.3749 FRA12.7504 FC-17.7012 BSP 38035

BOE 1.3223 BRA 5.3727 BC3 8.3899 FSP 7362

HID-COURSE EXECUTION ACCURACY

SGT10305.6 SGR 1108.3 SG3 2184.9

RRT -.7990 RRF -.9213 flTF .9964

S6810365.0 R23 .0364 R13 -.9966

S6110343.7 SG2 664.0 THA 175.07

ORBIT DETERMINATION ACCURACY

ST 2933.4 SR 784.4 SS 2610.4

CRT -.7501 CRS .8308 CST -.9912

LSA 3967.4 MSA 542.7 SSA 16.7

EL1 2993.7 ELI 308.3 ALF 168.32

FLIGHT TIME 366.00 ARRIVAL DATE OCT 21 1965

DISTANCE 824.734 EARTH TO MARS

-6.36 AZL 88.49 HCA 254.56 St4A 186.04 ECC .22704 INC 1.5104 vl 29.917

-9.84 AZP 90.40 TAt. 324.45 TAp 219.01 RCA 143.80 _PO 228.27 V2 23.626

35.12 ETS 182.67 ZAE 84.19 ETE 179.57 ZAC 87.40 ETC 259.00 CLP 54.99

DLA 15.96 RAL 173.17 RAO 6567.7 VEL 11.771PTH 2.08 VHp 3.644 DpA 15.12 RAP 160.44 ECC 1.2623

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INI TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2698.79 -27.63 74.47 37.42 96.43 19 34 36 2098.8 -26.45 66.01

177.69 31.43 61.86 12 18 59 3702.3 -.43 171.06

52.89 37.23 97.95 20 59 58 1807.9 -27.51 44.$7

139.88 30.81 60.41 13 27 34 3468.5 .49 133.34

31.32 38.55 102.00 22 23 17 1532.8 -30.28 22.67

146.55 29.02 56.52 14 13 36 3316.3 2.90 140.29

MtO-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10549.7 SER 1088.0 SG3 2095.2 ST 3039.3 SR 782.7 SS 2378.2

flRT -.T890 RRF -.8121 flTF .9963 CRT -.7508 CflS .8308 CST -.9914

S6810603.7 R23 .0371 R13 -.9965 LSA 4025.1 HSA 543.2 SSA 16.5

S6110584.7 SG2 666.2 THA 175.33 EL1 _097.2 EL2 507.3 ALF 168.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 20 1964

HELI(_ENTRIC C(_AIC

RL 148.94 LAL .DO

RP 213.93 LAp -1.48

RC 294.131 GL 11.93

PLANETOCENTRIC CONIC

C3 17.528 VHL 4.187

LHCH AZNTN LNCH TIME

90.00 18 53 47

90.00 11 7 15

100.00 20 23 49

100.00 12 19 54

110.00 21 51 22

110.00 13 8 51

FLIGHT TIME 368.00 ARRIVAL DATE OCT 23 1965

DISTANCE 628.858 EARTH TO MARS

LOt. 26.64 VL 32.695 GAL -6.48 AZL 88.47 HCA 255.75 SNA 186.08 ECC .22804 ]NC 1.5262 Vl 29.917

LOP 282.38 VP 22.968 GAP -10.02 AZP 90.38 TAL 323.98 TAp 219.73 RCA 143.65 APO 228.52 V2 25.662

GP 4.49 ZAL 139.75 ZAP 53.84 ETS 182.75 ZAE 82.65 ETE 179.72 ZAC 87.28 ETC 259.02 CLP 53.71

OLA 15.73 RAL 173.69 RAD 6567.7 VEL 11.786 PTH 2.06 VHp 3.711 DPA 15.06 RAp 160.51 ECC 1.2665

L-I TIME INJ LAT ]NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON$

2695.52 -27.81 74.24 38.21 96.57 19 38 43 2095.5 -25.41 65.78

4315.27 3.75 178.42 32.20 61.91 12 19 10 3715.3 -.03 171.78

2405.19 -28.88 52.70 38.02 98.05 21 3 54 1805.2 -27.47 44.18

4060.83 4.88 160.56 31.58 60.47 13 27 55 3480.8 .91 154.02

2131.27 -52.23 3_.21 37.34 102.07 22 26 53 1531.3 -30.25 22.56

3927.52 7.78 147.15 29.80 56.61 14 14 18 3527.5 3.33 140.88

DIFFERENT] AL CORRECTIONS

TDE-1.4948 TRA 5.5780 TC3-8.3785 BAU 1.9716

RDE .5648 RRA -.2566 RC3 .7658 FAU .33652

F0(-4.3134 FRA12.4050 FC-16.6212 BS@ 36888

8D( 1.5977 BRA 5.5839 BC3 8.4135 FSP 7072

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710784.3 3;R 1068.6 SG3 2007.1 ST 3144.6 SR 780.9 SS 2545.1

RRT -.7789 RRF -.8028 RTF .9968 CRT -.7516 CRS .8308 CST -.9915

8G810837.1 R28 .0379 R13 -.9965 LSA 4084.1 NSA 543.5 SSA 16.2

SG110818.5 $1_2 668.2 THA 175.57 ELI 3200.3 EL2 506.1 ALF 169.15

LAUNCH DATE OCT 20 1964 FLIGHT TIME 370.00 ARRIVAL OATE OCT 25 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 213.62 LAp -1.50

RC 295.251 GL 11.92

PLANETOCENTRIC CONIC

C3 17.912 VHL 4.232

LNCH AZM1H LN_H TIME

90.00 18 58 4

90.00 11 7 9

100.00 20 27 55

100.00 12 20 0

110.00 21 55' 5

110.00 13 9 19

DISTANCE 832.983

LOL 26.64 VL 32.698 GAL -6.57 AZL 88.46 HCA 256.93 SMA 186.13 ECC .22910

LOP 283.§_ VP 23.012 GAP -10.20 AZP 90.35 TAL 323.50 TAP 220.43 RCA 143.49

GP 4.39 ZAL 140.29 ZAp 52.60 ETS 182.83 ZAE 81.14 ETE 179.86 ZAC 87.18

OLA 15.50 RAL 174.21 flAD 6567.7 VEL 11.802 PTH 2.09 VHP 3.780 DPA 14.99

L-| TIME INJ LAT _NJ LONG INJ RT A3C !NJ AZMTH !HJ T!.U k- .......

2692.09 -27.38 73.99 39.02 96.69 19 42 56 2092.1

4328.78 4.18 179.17 32.99 6t.97 12 19 18 3728.8

2402.34 -28.86 52.40 38.63 98.16 21 7 57 1802.3

4093.74 3.31 161.27 32.37 60.54 13 28 13 3493.7

2129.60 -32.20 31.08 38.14 102.14 22 30 34 1529.6

3939.25 8,22 147.77 30.59 56.70 14 14 58 3339.2

DIFFERENTIAL CCRRECTION9

TOE-1.5759 TRA 5.7929 TC3-8.3916 BAU 2.0172

ROE .5702 RRA -.2471 RC3 .7349 FAU .32238

FDE-4.2509 FRA12.0682 FC-15.5810 BSP 37718

80E 1.6759 BRA 5.7982 BCS 8.4237 FSP 6789

EARTH TO NARS

INC 1.5418 vl 29.917

APO 228.78 V2 25.697

ETC 259.03 CLp 52.47

RAp 160.22 ECC 1.2948

INJ Z LAT IHJ 2 LONG

-26.37 65.53

.40 172.53

-27.43 43.98

1.35 154.73

-30.20 22.44

3.78 141.50

ORBIT DETERMINATION ACCURACY

ST 3249.3 SR 779.1 SS 2511.3

CRT -.7525 CRS .8311 CST -.g_46

LSA 4144.4 NSA 543.4 SSA 16.1

EL1 3303.1EL2 504.8 ALF 169.52

N|O-COURSE EXECUTION ACCURACY

SGTllOtO.8 S6R t030.4 SG3 1920.9

RRT -.7807 RRF -.7933 RTF .9963

SG8t1060.8 R23 .0388 R13 -.9965

SG111040.5 SG2 670.0 THA 175.79

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .OO

RP 213.31 LAp -1.52

RC 296.356 GL 11.90

PLANETOCENTRIC CONIC

C3 18.317 VHL 4,280

LNCH AZNTH LNCH TIME

90.00 19 2 27

gO.DO 11 7 1

100.00 20 32 6

100.00 12 20 2

110.00 21 58 53

110.00 13 9 45

FLIGHT T]M( 372.00 ARRIVAL DATE OCT 27 1965

DISTANCE 837.110 EARTH TO MARS

LOL 26.64 VL 32.701GAL -6.68 AZL 88.44 HCA 258.12 SNA 186.18 ECC .23021 INC 1.5574 Vl 29_917

LOP 284.76 VP 23.054 GAP -10.38 AZP 90.52 TAL 322.99 TAp 221.12 RCA 143.32 APO 229.05 V2 25.731

GP 4.2g ZAL 140.85 ZAP 51.39 ET$ 182.90 ZAE 79.66 ETE 179.99 ZAC 87.08 ETC 259.03 CLP 51.27

DLA 15.26 RAL 174.75 RAD 6567.7 VEL 11.819 PTH 2.09 VHP 3.852 Opk 14.91 RAp 160.17 ECC 1.3015

L-I TINE [NJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2688.52 -27.55 73.73 39.65 96.82 19 47 15 2088.5 -26.32 65.28

4342.78 4.63 179.96 33.80 62.03 12 19 24 3742.8 .85 173.32

2399.37 -28.83 52.27 39.65 98.27 21 12 6 1799.4 -27.39 43.77

4107.17 5.76 162.02 33.18 60.62 13 28 30 3507.2 1.81 155.47

2127.64 -32.18 30.95 36.95 102.21 22 34 21 1527.8 -30,16 22.32

3951.46 8.67 148.43 31.40 56.80 14 15 36 3351.5 4.24 142.14

DIFFERENT1AL CORRECTIONS

TDE-1.6390 TRA 6.0119 TC3-8.3894 BAU 2.0617

RDE .5757 RRA -.2378 RC3 .7051 FAU .50842

FDE-4.185T FRAIl.7259 FC-14.5771 8SP 36528

BDE 1.7561 BRA 6.0168 BC3 8.4190 FSP 6513

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711229.2 3GR 1033.0 SG3 1836.6 ST 3353.0 SR 777.3 SS 2476.2

RRT -.7583 RRF -.7842 RTF .9962 CRT -.7534 CRS .8315 CST -.9917

S6811276.6 R23 .0396 R13 -.9964 LSA 4205.1 MSA 543.0 SSA 15.9

S6111256.6 3G2 671.5 THA 175.99 ELI 3404.9 EL2 503.3 ALF 169.87

LAUNCH DATE OCT 20 1964 FLIGHT TIME 374.00 ARRIVAL DATE OCT 29 1g65

HELIOCENTRIC CONIC DI3TANCE 641.238

RL 148.94 LAL .00 LOt. 28.84 VL 32.704 GAL -6.79 AZl. 88.43 HCA

RP 213.01 LAp -1.55 LOP 283.93 VP 23.097 GAP -10.56 AZ1P 90.20 TAL

RC 297.448 GL 11.88 GP 4.20 ZAL 141.41ZAP 50.23 ETS 182.97 ZAE

PLANETOCENTRIC CONIC

C3 18.746 VHL 4.330 DLA 15.00 RAL 173.28 RAD 6367.8 VEL 11,638 PTH

LNCH AZMTN LNCH TIME L-I TIN( INJ LAT INJ LONG ZNJ RT ASC

SO.DO 19 6 56 2684.84 -27.32 73.47 40.69

go.oo 11 6 49 4337.32 3.10 180.78 34.63

100.00 20 36 24 2398.30 -29.80 52.05 40.49

100.00 12 20 2 4121.10 6.23 162.79 54.01

110.00 22 2 47 2126.02 -32.15 30.82 30.79

110.00 13 10 9 3964.14 9.14 149.10 32,23

DIFFERENTIAL CORRECTIONS

TOE-1.7445 "iRA 6.2347 TC3-8.3731BAU 2.1053

ROE .5815 RRA -.2291RC3 .6784 FAU .29477

FOE-4.1198 FRAIl.3930 FC-13.6130 BSP 39320

BDE 1.8389 BRA 8.2889 BC3 8.4004 FSP 6243

EARTH TO MARS

259.31 SNA 186.24 ECC .23138 INC 1.5726 vl 29.g17

322.48 TAP 221.79 RCA 143.15 APO 229.33 V2 25.765

78.23 ETE 180.11 ZAC 86.99 ETC 259.02 CLP 50.10

2.10 VHP 3.926 DpA 14.81 RAP -160.16 ECC 1.3085

INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

96.9§ 19 $1 40 2084.8 -26.27 65.02

62.11 12 19 27 3757.3 1.32 174.13

98.38 21 16 20 1796.3 -27.34 43.55

60.70 13 28 43 3521.1 2.28 156.23

102.29 22 38 13 1526.0 -30.13 22,19

56.92 14 16 13 3364.1 4.72 142.80

ORBIT DETERMINATION ACCURACY

ST $455.9 SIR 775.4 S8 2440.S

CRT -.7544 CRS .8820 CST -.9918

LSA 4266.8 MSA 542.5 SSA 15.7

ELi 3506.1 EL2 501.7 ALF 170.19

MID-COURSE EXECUTION ACCURACY

SGT11439.4 SGR 1016.7 3G3 1754.4

RRT -.7484 _r -.7750 RTF .9961

SGa11484.5 R23 .0405 RS3 -.9963

S6111464.8 SG2 672.8 THA t76.18
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00 LOL

RP 212.72 LAP -1.57 LOP 287.15 VP 23.139 GAP -10.73 AZP 90.26 TAL 321.95 TAp 222.46 RCA 142.96 APO 229.63

RC 298.526 GL 11.65 GF 4.11ZAL 141.98 ZAp 49.108_S 183.03 ZAE 76.82 ETE 180.23 ZAC 86.92 ETC 259.01CLP 48.97

PLANE TOCENTRIC CONIC

C3 19.200 VHL 4.382 0LA 14.74 RAL 175.83 RAO 6567.8 VEL 11.857 pTH 2.10 VHp 4.002 DpA 14.70 RAP 160.18 ECC 1.3160

LMCN AZMTH LNCH TIME L-I TIME INJ LAX |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 11 30 2681.07 -27.49 73.20 41.55 97.08 19 56 11 2081.1 -26.22 64.76

90.00 11 6 35 4372,37 5.57 181.62 55.48 62.19 12 19 27 3772.4 1.81 174.97

100.00 20 40 47 2393.15 -28.77 51.82 41.55 98.50 21 20 40 1793.2 -27.29 43.33

100.00 12 19 59 4135.52 6.71 163.59 34.86 60.80 15 28 55 3535.5 2.76 157.02

110.00 22 6 45 2124.15 -32.12 30.68 40.63 102.37 22 42 9 1524.1 -30.09 22.05

FLIGHT TIME 576.00 ARRIVAL DATE OCT 31 1965

01STANCE 845.366 EARTH TO MARS

26.64 VL 32.708 GAL -6.9t AZL 88.41HCA 260.51 SMA 185.29 ECC .23260 INC 1.5882 vl 29.917
V2 25.798

110.00 13 10 30 3977.29 9.63

01FFERENTIAL CORRECTIONS

TOE-1.8329 TRA 6.4614 TC3-8.3443 8AU 2.1485

ROE .5875 RRA -.2209 RC3 .6490 FAU .28149

F0(-4.0537 FRAll.0847 FC-12.6928 8SP 40094

80E 1.9247 ERA 6.4652 BC3 8.3895 FSP 5981

LAUNCH OATE _OC_ 20 1964

HELIOCENTRIC COMIC

RL 148.94 LAL .00 LOt. 26.64 VL 52.711GAL

149.81 33.08 57.04 14 16 48

MID-COL_RSE EXECUTION ACCURACY

96711842.2 $GR 1001.4 SG3 1674.5

RRT -.7385 RRF -.7660 RTF .9960

86611885.2 R23 .0415 R13 -.9962

96111665.7 SG2 673.9 THA 176.35

FLIGHT TIME 378.00

3377.3 5.22 143.49

ORBIT DETERMINATION ACCURACY

ST 3558.2 SR 773.6 SS 2404.2

CRT -.7555 CRS .8328 CST -.9918

LSA 4329.7 MSA 541.7 SSA 15.6

ELI 3606.9 EL2 500.0 ALF 170.49

ARRIVAL DATE NOV 2 1965

DISTANCE 849.495

-7.03 AZL 88.40 HCA 261.71 SMA 186.55 ECC .23389

RP 212.45 LAp -1.59 LOP 288.35 VP 23.180 GAP -10._1 AZP 90.23 TAL 321.40 TAp 223.11 RCA 142.77

RC 299.592 GL 1_.82 GP 4.02 ZAL 142.57 ZAP 48.00 ET8 183.09 zA( 75.45 ETE 180.34 ZAC 86.85

PLANETOCENTRIC CONIC

C3 19.680 VHL 4.436 DLA 14.46 RAL 178.38 RAD 8587.8 VEL 11.677 PTH 2.11 VHP 4.080 DPA 14.58

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN

90.00 19 16 10 2677.22 -27.46 72.92 42.43 97.21 20 0 47 2077.2

90.00 11 6 18 4367.91 6.07 182.50 36.35 62.29 12 19 26 3787.9

100.00 20 45 15 2389.93 -26.73 51.59 42.22 98.62 21 25 5 1789._

100.00 12 19 54 4150.42 7.20 164.42 35.73 60.91 13 29 5 3550.4

110.00 22 10 48 2122.23 -32.10 30.53 41.50 102.45 22 46 11 1522.2

110.00 13 10 50 5990.69 10.13 150.54 33.95 57.18 14 17 21 5390.9

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

86T11837.8 SGR 987.1 883 1597.0

RRT -.7287 RRF -.7572 RTF .9959

SG611878.9 R23 .0425 R13 -.9960

96111859.7 SG2 674.7 THA 176.51

TOE-1.9241 TRA 6.6922 TC3-8.3039 9AU 2.1909

ROE .5938 RRA -.2132 RC3 .6227 FAU .26854

F08-3.9869 FRA10.7415 FC-11.8133 BSP 40836

BDE 2.0136 8RA 6.6956 8C3 8.3273 FSP 5728

EARTH TO MARS

INC 1.6034 vl 29.917

APO 229.94 V2 25.851

ETC 258.99 CLP 47.87

RAp 160.25 ECC 1.3239

INJ 2 LAT INJ 2 LONG

-26.17 64.49

2.31 175.83

-27.24 43.10

3.27 157.84

-30.05 21.92

5.74 144.21

ORBIT DETERMINATION ACCURACY

ST 3660.0 SR 771.8 SS 2367.2

CRT -.7568 CRS .8338 CST -.9919

L_A 4593.4 MSA 540.5 SSA 15.4

EL1 3707.1 EL2 498.0 ALF 170.76

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 146.94 LAL .00

RP 212.15 LAp -1.61

RC $00.645 GL 11.78

PLANETOCENTRIC CONIC

C3 20.187 VHL 4.493

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4"TH INJ TIME

90.00 19 20 55 2673.30 -27.42 72.64 43.32 97.55 20 5 28

90.00 11 5 58 4403.92 6.57 183,40 37,24 62.39 12 19 22

100.00 20 49 46 2386.66 -28.70 51.35 43.11 98.74 21 29 34

100.00 12 {9 4_ 4185.80 7.71 165.28 36.62 61.03 13 29 12

110.00 22 14 56 2120.29 -32.07 30.39 42.38 102.53 22 50 16

110.00 13 11 8 4004.94 10.65 151.30 34.85 57.33 14 17 55

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

70E-2.0175 TRA 6.9280 TC3-8.2509 BAU 2.2325 _G712026.0 SGR 973.5 SG3 1521.6

ROE .6003 RRA -.2081RC3 .5975 FAU .25590 RRT -.7t92 RRF -.7487 RTF .9957

FOE-3.9190 FRAtO.4227 FC-10.9748 BSP 41567 S6812065.3 R23 .0436 R13 -.9959

808 2.1049 BRA 6.9310 BC3 8.2725 FSP 5477 36112046.4 962 675.3 THA 176.66

LAUNCH DATE OCT 20 1964

FLIGHT TIME 380.00 ARRIVAL DATE NOV 4 1965

DISTANCE 853.622 EARTH TO MARS

LOL 26.64 VL 32.715 GAL -7.18 AZL 86.38 HCA 262.91 SMA 186.41ECC .23523 INC 1.6187 vl 29.917

LOP 269.55 vP 23.221 GAP -11.09 AZP 90.20 TAL 520.83 TAp 223.75 RCA 142.56 Apo 230.26 V2 25.863

GP 3.94 ZAL 143.16 ZAP 46.94 ETS 183.14 ZAE 74.11ETE 180.44 ZAC 66.79 ETC 258.97 CLP 46.81

DLA 14.18 RAL 176.93 RAD 6567.8 VEL 11.898 pTH 2.11VHp 4.1610pA 14.45 RAp 160.35 ECC 1.3322

PO CST TIM |NJ 2 LAT INJ 2 LONG

2073.3 -26.12 64.21

3803.9 2.83 176.73

1786.7 -27.20 42.87

3565.6 5.79 158.65

1520.3 -30.01 21.78

3404.9 6.27 144.95

ORBIT DETERMINATION ACCURACY

ST 3760.5 SR 770.0 SS 2529.3

CRT -.7582 CRS .8349 CST -.9919

LSA 4457.5 MSA 539.3 SSA 15.3

EL1 3806.4 £L2 496.0 ALF 171.02

FLIGHT TIME 382.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC DISTANCE 857.749 EARTH TO MARS

RL 146.94 LAL .00 LOL 26.64 VL 32.718 GAL -7.29 AZL 88.37 HCA 264.12 SNA 186.48 ECC .23664 INC 1.6339 vl 29.917

RP 211.87 LAP -1.63 LOP 290.76 VP 23.261 GAP -11.26 AZP 90.17 T/d. 320.25 TAp 224.57 RCA 142.35 APO 250.60 v2 25.895

RC 301.687 GL 11.73 GP 3.85 ZAL 143.76 ZAP 45.91 ET8 183.19 zAE 72.80 ETE 180.54 ZAC 86.74 ETC 258.94 CLP 45.78

PLANETOCENTRIC CONIC

C3 20.723 VHL 4.552 DLA

LNCH AZMTH LNCH TIME L-I TII4£ INJ LAT

90.00 19 25 44 2889.35 -27.38

90.00 11 5 38 442Q.41 7.09

100.00 20 54 25 2383.36 -28.67

100.00 12 19 37 4181.83 8.23

110.00 22 19 7 2118.33 -32.04

110.00 15 11 24 4019.42 11.18

DIFFERENTIAL CORRECT|ONS

TOE-2.1140 TRA 7.1688 TC3-8.1871 BAU 2.2738

R0E .6071 RflA -.1995 RC3 .5734 FAU .24383

FOE-3.8505 FRAIO.I096 FC-IO.tTSO BSP 42278

BOE 2.1995 BRA 7.1713 BC3 8.2072 FSP 5236

13.89 RAL 177.49 RAD 6367.8 ¥EL 1t.921 pTH 2.12 VHP 4.244 DPA 14.51 RAp 160.48 ECC 1.3410

INJ LONG INJ RT A�C INJ AZHTH INJ TIME PC) C$T TXM INJ 2 LAT XNJ 2 LONG

72.35 44.23 97.49 20 10 14 2069.4 -26.07 63.94

184.34 38.15 62.51 12 19 17 3820.4 3.35 177.65

51.11 44.02 98.66 21 34 8 1783.4 -27.14 42.64

166.1_ 37.54 61.16 t3 29 18 5581.6 4.32 159.56

30.84 43.28 102.81 22 54 26 1588._ -29.97 21.64

152.09 35.76 57.49 14 18 23 3419.4 6.82 145.72

NIO-COURIME EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S¢,T12207.5 _ 980.9 SG3 1448.7 8T 3860.6 SR 788.2 88 2290.8

RRT -.7100RRF -.7405 flTF .9958 CRT -.7597 CRS .8361 CST -.9919

S6812245.3 R23 .0447 R13 -.9957 LSA 4522.5 MSA 537.8 SSA 15.2

_112228.8 882 675.8 THA 176.79 EL1 3905.2 EL2 493.8 ALF 171.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC C(3NIC

RL 148.94 LAL .DO LOt. 28.64

RP 211.60 LAp -1.64 LOP 291.97

RC 302.717 GL 11.68 GP 3.77

PLANETOCENTRIC C0441C

C3 21.290 VML 4.614 DLA 13,59

LNCH AZMTM LNCH TIME L-I TIME

90.00 19 30 38 2665.37

90.00 11 § 12 4437.34

100.00 20 59 7 2380.04

100.00 12 19 25 4197.91

110.00 22 23 22 2116.38

110.00 13 11 38 4034.34

FLIGHT TIME 384.00 ARRIVAL OATE NOV 8 1965

OISTANCE 861.875 EARTH TO MARS

32.722 GAL -7.43 AZL 68.35 HCA 285.33 SMA 188.54 ECC .23811 INC 1.6491 Vl

23.301 GAP -11.44 AZP 90.13 TAL 319.66 TAp 224.99 RCA 142.12 Apo 230.96 V2

144.37 ZAP 44.91 ET6 183.24 ZA( 71.52 ETE 180.64 ZAC 86.70 ETC 258.91 CLP

I
AL 178.05 RAD 6567.9 VEL 11.944 PTH 2.13 VHp 4.530 DpA 14.15

INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

-27.35 72.07 45.15 97.63 20 15 4 2065.4

7,_ 185.30 39.08 62.65 12 19 9 3837.3

-28.63 50.87 44,94 98.98 21 38 47 1780.0

8.76 167.08 38.47 61.31 13 29 23 3597.9

-32.01 30.10 44.19 102.69 22 58 39 1516.4

11.73 152.80 36.69 57.66 14 18 53 3434.3

DIFFERENTIAL CORRECTIC_NS HID-COURSE ExECUT|ON ACCURACY

TDE-2.2136 TRA 7.4141 TC3-8.1137 BAU 2.3147 SGT12382.9 SGR 949.1SG3 1378.2

ROE .6142 RRA -.1935 RC3 .5504 FAU .23176 RRT -.7012 RRF -.7328 RTF .9954

FDE-3.7817 FRA 9.8009 FC3-9.4242 BSP 42967 S6812418.9 R23 .0459 R13 -.9955

BOE 2.2972 ERA 7.4166 8C3 8.1324 FSP 5001 S6112400.S $62 873,7 THA 176.91

LAU_NCH DATE OCT 20 1964

HELIOCENTRIC C(_AIC

RL 148.94 LAL .00

RP 211.33 LAP -1.66

RC 303.738 GL 11.62

PLANETOCENTRIC CONIC

C3 21.889 VHL 4.679 DLA

LNCH AZIdTH LNCH TIME L-I TIME INJ LAT

90.00 19 35 36 2661.39 -27.32

90.00 11 4 46 4454.72 8.17

100.00 21 3 52 2376.72 -28.90

100.00 12 19 11 4214.63 9.81

110.00 22 ZT 41 2114.44 -31.98

110.00 13 11 §1 4049.67 12.28

DIFFERENTIAL CORRECTIONS

TDE-2.3139 TRA 7.6655 TC3-8.0301 BAU 2.3550

ROE .8215 RRA -.1880 RC3 .5285 FAU .22021

FDE-3.7121 FRA 9.4973 FC3-8.7098 B3P 43649

8DE 2.3979 BRA 7.6678 BC3 8.0475 FSP 4774

29.917

25.926

44.78

RAp 180.65 ECC 1.3504

INJ 2 LAT INJ 2 LONG

-26.01 63,66

3.90 178.60

-27.09 42.41

4.87 160.46

-29.93 21.50

7.38 146.51

ORgIT DETERMINATION ACCURACY

ST 3959.8 SR 766.4 SS 2251.6

CRT -,7613 CRS .8376 CST -.9918

LSA 4587.9 MSA 536.0 SSA 15.1

EL1 4003.2 EL2 A91.5 ALF 171.49

FLIGHT TIME 386.00 ARRIVAL DATE NOV 10 1965

DISTANCE 865.998 EARTH TO MARS

LOL 26.64 VL 32.726 GAL -7.38 AZI. 88.34 HCA 286.54 Sl4A 186.61 ECC .25965 INC 1.6642 V1 29.917

LOP 293.18 VP 23.340 GAP -11.92 AZP 90.10 TAL 319.04 TAp 225.59 RCA 141.89 APO 231.33 V2 25.956

GP 3.70 ZAL 144.99 ZAP 43.94 ET8 183.28 ZN[ 70.27 ETE 180.73 ZAC 86.67 ETC 258.87 CLF 43.81

13.28 RAL 178.62 RAO 6587.9 VEL 11.869 PTH 2.13 VHP 4.417 DpA 13.99 RAp 160.85 ECC 1.3602

WNI LONG w_ * aT aQr 1_* AZN.TH iNJ T;_F _ C_T TIM ;NJ Z LAT |NJ 2 LONG

71.78 46.09 97.77 20 19 57 2061.4 -25.96 63.38

188.29 40.03 62.79 12 19 1 3854.7 4.45 179.57

50.63 45.68 99.10 21 43 29 1776.7 -27.04 42.17

168.02 39.42 61.47 13 29 26 3614.6 5.43 161.39

29.96 45.12 102.77 23 2 56 1514.4 -29.89 21.37

153.74 37.65 57.85 14 19 21 3449.7 7.95 147.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12351.3 SGR 937.9 SG3 1310.0 ST 4058.0 SR 764.5 SS 2211.5

RRT -.69_8 RRF -.7254 RTF .9952 CRT -.7630 CRS .8392 CST -.9918

S6812898.3 R23 .0471 R13 -.9953 LSA 4653.8 MSA 534.1 SSA 15.0

S9112868.1SG2 675.5 THA 177.03 ELI 4100.3 ELI 489.1 ALF 171,70

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 211.08 LAp -1.68

RC 304.746 GL 11.55

PLANETOCENTRIC CONIC

C3 22.523 VHL 4.746

LNCH AZMTN LNCH TIME

90.00 19 40 37

90.D0 11 4 18

100.00 21 8 41

100.00 12 18 55

110.00 22 32 4

110.00 13 12 2

FLIGHT TIME 388.00 ARRIVAL DATE NOV 12 1965

DISTANCE 870.118 EARTH TO MARS

LOL 26.64 VL 52.730 GAL -7.73 AZI.. 88,32 HCA 287.76 SMA 186.68 ECC .24125 INC 1.6793 vl 29.917

LOP 294.39 VP 23.578 GAP -11.6U AZP 90,07 TAL 318.41 TAp 226.17 RCA 141.64 APO 231.71 V2 25.986

GP 3.62 ZAL 145.62 ZAP 43.00 ET8 183.32 ZAE 69.05 ETE 180.62 ZAC 86.65 ETC 258._3 CLP 42.88

OLA 12.96 RAL 179.19 RAD 6567.9 vEL 11.996 PTH 2.14 VHp 4.507 DpA 13.81 RAp 161.09 ECC 1.3707

L-] TIME INJ LAX INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ Z LONG

2657.41 -27.28 71.50 47.05 97.91 20 24 55 2057.4 -25.90 63.10

4472.53 8.72 187.30 41.01 62.95 12 18 50 3872.5 5.02 180.57

2373.41 -28.56 50.39 46.83 99.22 21 48 15 1773.4 -26.99 41.94

4231.77 9.86 168.99 40.40 61.64 13 29 27 3631.8 6.00 162.34

2112.53 -31.95 29.81 46.07 102.85 23 7 16 1512.5 -29.85 21.23

4065.42 12.85 154.60 36.65 58.05 14 19 46 3465.4 8.54 148.16

DIFFERENTIAL CORRECTIONS

T08-2.4224 TRA 7.9223 TC3-7.9387 BAU 2.3954

ROE .6292 RRA -.1831 RC3 .5078 FAU .20907

FDE-3.6427 FRA 9.1984 FC3-8.0359 9SP 44286

8OE 2.5028 9RA 7.9244 BC3 7.9549 FSP 4552

MID-COURSE ExECUT%ON ACCURACY ORBIT DETERMINATION ACCURACY

39712714.3 SGR 927.6 SG3 1244.2 ST 4156.1 SR 762.8 SS 2171.1

RRT -.6649 flRF -.7186 RTF .9950 CRT -.7650 CRS .8410 CST -.9917

SG812748.1 R23 .0484 R13 -.9951 LSA 4720.7 MSA 531.9 SSk 14,9

86112730.2 _2 675.1THA 177.13 ELI 4197.4 ELI 486.4 ALF 171,90

LAUNCH DATE OCT 20 1964 FLIGHT TIM( 390.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 210.82 LAp -1.69

RC 305.746 GL 11.48

PLANETOCENTRIC CONIC

C3 23.194 VHL 4.816

LNCM AZMTH LNCH TIME L-I TIME IMJ LAT

90.00 19 45 42 2653.46 -27.24

90.00 11 3 48 4490.76 9.28

100.00 21 13 33 _*370.13 -28.52

100.00 12 18 38 4249.32 10.43

110.00 22 36 29 2110.66 -31.92

110.00 13 12 12 4081.56 13.43

DIFFERENTIAL CORRECTIONS

TDE-2.5320 TRA 8.1842 TC3-7.8398 BAU 2.4357

ROE .6371 RRA -.1787 RC3 .4876 FAU .18830

FOE-3.5732 FRA 8.9030 FC3-7.4018 9SP 44914

ODE 2.6109 BRA 8.1862 BC3 7.8549 FSP 4337

DISTANCE 874.235

LOL 26.64 VL 32.734 GAL -7.88 AZL 80.31 HCA

LOP 295.61 VP 23.417 GAP -11.98 AZP 90.03 TAL

GP 3.55 ZAL 146.26 ZAP 42.09 ET9 183.36 ZN[

EARTH TO MARS

268.98 SMA 186.75 ECC .24293 INC 1.6945 vl 29.917

317.77 TAp 226.74 RCA 141.38 Apo 232.11 v2 26.015

67.86 ETE 180.90 ZAC 86.64 ETC 258.78 CLP 41.97

DLA 12.63 RAL 179.77 RAD 6567.9 Vl[L 12.024 PTH 2.15 VHP 4.600 DpA 13.63 RAp 161.35 ECC 1.3817

INJ LONG INJ RT kSC INJ AZMTH INJ TIME

71.21 48.03 98.04 20 29 56

168.35 42.00 63.13 12 10 3g

50.13 47.80 99.34 21 53 4

169.99 41.40 61.83 13 29 27

29.69 47.03 102.93 23 11 39

155.49 39.63 58.27 14 20 14

H|O-COUR$E EXECUTION ACCURACY

$GT12871.0 _ 917.9 8G3 1180.6

RRT -.9774 RRF -.7124 RTF .9947

S6612903.7 RZ3 .0498 R13 -.9949

S6112889.1 SG2 674.4 THA 177.23

PC) CST TIM INJ 2 LAT INJ 2 LONG

2053.5 -25.85 62.82

3890.8 5.60 181.60

1770.1 -26.94 41.71

3649.3 6.58 163,31

1510.7 -29.82 21.10

3481.6 9.14 149.03

ORBIT DETERMINATION ACCURACY

ST 4252.8 SR 780.9 SS 2129.9

CRT -.7670 CRS .8431CST -.9917

LSA 4787.6 MSA 529.5 SSA 14.8

ELI 4293.2 ELI 483.7 ALF 172.08
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JPL. TM 33-100

/

EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 210.58 LAP -1.71

RC 306.737 GL 11.41

PLAN(TOCEHTRIC CONIC

C3 23.903 VHL 4.889

LNCN AZMTH LNCH TIME

90.00 19 50 50

90.00 11 S 17

100.00 21 18 29

100.00 12 18 19

110.00 22 40 57

110.00 13 12 21

/

FLIGHT TIME 392.00 ARRIVAL DATE NOV 16 1965

DISTANCE 878.348 EARTH TO MARS

LOL 26.64 VL 32.738 GAL -8.04 AZL 88.29 HCA 270.20 SMA 186.82 ECC .24469 INC 1.7097 Vl 29.917

LOP 296.84 VP 23.454 GAP -12.17 AZP 89.99 TAL 317.10 TAP 227.30 RCA 141.11 APO 232.53 V2 26.043

GP 5.48 ZAL 146.90 ZAP 41.21 ETS 183.39 ZA( 66.69 ETE 180.98 ZAC 86.63 ETC 258.73 CLP 41.09

DLA 12.30 RAL 180.34 RAD 6568.0 VEL 12.053 pTH 2.15 VHP 4.695 DPA 13.43 RAP 161.64 ECC 1.$934

L-I TIME INJ LAT INJ L(_iG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2649.55 -27.20 70.93 49.02 98.18 20 35 O 2049.6 -25.79 52.55

4509.40 9.85 189.42 43.02 63.32 12 18 26 3909.4 6.19 182.65

2368.89 -28.49 49.92 48.79 99.46 21 57 56 1766.9 -26.89 41.48

4267.39 11.01 171.01 42.42 62.03 13 29 27 3667.3 7.18 164.31

2108.84 -31.90 29.54 48.01 103.00 23 16 6 1508.8 129.78 20.97

4098.10 14.02 158.41 40.65 58.50 14 20 39 3498.1 9.75 149.91

DIFFERENTIAL CORRECTI(_S

T0(-2.6460 TRA 6.4526 TC3-7.7341 8AU 2.4761

ROE .6455 RRA -.1749 RC3 .4686 FAU .18791

FOE-3.5040 FRA 8.6123 FCS-6.8OS9 BSP 4§_97

BOE 2.7236 8RA 8.4546 BC3 7.7482 FSP 4128

LAUNCH DATE OCT 20 1964

HELIOCENTRIC CcNIC

RL 146.94 LAL .00

RP 210.34 LAp -1.72

RC 307.719 GL 11.33

PLANETOCENTRIC CONIC

C3 24.654 VHL 4.965

LNCH AZMTH LMCH TIME L-[ TIME INJ LAT

90.00 19 56 1 2645.69 -27.17

90.00 11 2 44 4328.43 10.43

100.00 21 23 27 2363.71 -28.45

100.00 12 17 59 4285.65 11.59

110.00 22 45 28 2107.09 -31.87

110.00 13 12 28 4115.03 14.62

DIFFERENTIAL CCflRECTIONS

70E-2.7623 TflA 8.7287 TC3-7.6203 8AU 2.5180

ROE .6541 RRA -.1717 RC3 .4504 FAU .17783

F06-3.4326 FRA 8.3261 FC3-6.2443 BSP 46080

_DE 2.8387 BRA 8.7304 BC3 7.6336 FSP 3824

MID-COURSE EXECUTION ACCURACY ORBIT DETERN'INATION ACCURACY

SGT13023.I SGR 908.9 SG3 1119.4 ST 4349.5 SR 759.2 SS 2088.3

RRT -.6706 RRF -.7067 RTF .9943 CRT -.7693 CRS

S6813054.8 R23 .0313 R13 -.9946 LSA 4855.7 MSA

SG113037.4 SG2 673.6 THA 177.31 ELI 4389.0 EL2

FLIGHT TINE 394.00 ARRIVAL

DISTANCE 882.456 EARTH TO MARS

LOL 26.64 VL 32.742 GAL -8.20 AZL 88.28 HCA 271.42 SNA 186.89 ECC .24652 ZNC 1.7249 vl 29.917

LOP 298.08 VP 23.491 GAp -12.35 AZP 89.96 TAL 316.42 TAP _27.84 RCA 140.62 Also 232.97 V2 26.071

GP 3.42 ZAL 147.53 ZAP 40.35 ETS 183.42 Z/dE 65.53 ETE 181.06 ZAC 86.63 ETC 258.67 CLP 40.23

DLA 11.96 RAL !80.92 RAD 6568.0 VEL 12.084 PTH 2.16 VHP 4.792 DPA 13.23 RAp 161.97 ECC 1.4057

INJ LONG INJ RT ASC INJ AZMTH INJ TIME I_0 CST TIN INJ 2 LAT INJ 2 LONG
62.28

70.68 30.02 98.31 ZO 40 7

190.32 44.06 63.33 12 18 13

49.69 49.79 99.58 22 2 51

172.06 43.48 62.23 13 29 25

29.41 48.00 103.07 23 20 35

157.36 41.70 58.75 14 2t 3

N|D-COURSE EY.I[Ct_TION ACCURACY

SG713169.4 Sr, R 900.4 SG3 1060.3

RflT -.6642 RRF -.7016 RTF .9942

SG813200.1 R23 .0529 R13 -.9943

S6113183,0 SG2 672.4 THA 177.39

2045.7 -25.74

3928.4 6.79

1763.7 -26.84

3685.6 7.79

1307.1 -29.74

3515.0 10.38

.8453 CST -.9916

326.9 SSA 14.7

480.7 ALF 172.26

DATE NOV 18 1965

183.73

41.26

165.3A

20.85

150.83

ORBIT DETERMINATION ACCURACY

ST 4444.4 SR 757.3 89 204§.S

CRT -.7714 CRS .8476 CST -.9915

LSA 4922.8 NSA 524.2 SSA 14.6

EL1 4483.1 EL2 477.7 ALF 172.42

LAUNCH DATE OCT 20 196A FLIGHT TIME 396.00 ARRIVAL DATE NOV 20 1965

DISTANCE 886,556 EARTH TO MARS

LOL 26.84 VL 32.747 GAL -8.36 AZL 88.26 HCA 272.65 SMA 186.97 ECC .24844 INC 1.7402 Vl 29.917

LOP 299.29 VP 23".527 GAP -12.54 AZP 89.92 TAL 315.73 TAP 228.37 RCA 140.52 APO 233.42 V2 26.096

GP 3.35 ZAL 148.20 ZAP 39.52 ET8 183.45 ZAE 64.43 ETE 181.13 ZAC 66.64 ETC 258.62 CLP 39.40

HELIOCENTRIC CONIC

RL 148.94 LAL .00

RP 210.10 LAP -1.74

RC 308.891GL 11.25

PLAHETOCEMTRIC CONIC

C3 25.448 VHL 5.045 DLA 11.82 RAL 181.51RAD 6568.0 VEL 12,117 PTH 2.17 VHP 4.892 OPA 13.01 RAP 162.32 ECC 1.4188

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 1 14 2641.90 -27.13 70.39 51.04 98.44 20 45 16 2041.9 -25.68 62.02

90.00 11 2 10 4547.84 11.02 191.64 45.13 63.75 12 17 58 3947.8 7.40 184.83

100.00 21 28 28 2960.59 -28.42 49.46 30.81 99.89 22 7 49 1760.G -26.79 41.04

100.00 12 17 38 4304.39 12.18 173.14 44.32 62.49 13 29 22 3704.4 8.40 166.39

i10.00 22 50 1 2105.41 -31.84 29.29 30.01 103.14 23 23 6 1505.4 -29.71 20.73

110.00 13 12 34 4132.33 15.23 139.33 42.77 59.02 14 21 27 3532.3 11.01 151.76

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.8842 IRA 9.0096 TC3-7.3043 BAU 2.5573 SGT15311.5 SGR 892.6 SG3 1003.3 ST 4339.3 SR 755.5 SS 2002.4

ROE .6631RRA -.1690 RC3 .4333 FAU .16823 RRT -.6383 RRF -.6973 RTF .9938 CRT -.7740 CRS .8502 CST -.9913

FOE-3.3628 FRA 6.0428 FC3-5.7230 9SP 46619 SG813341.4 R2S .0346 R13 -.9940 LSA 4991.4 MSA 521.2 SSA 14.5

BOE 2.9594 BRA 9.0112 BC3 7.5168 FSP 3725 S6113324.5 SG2 671.0 THA 177.47 EL1 4377.2 EL2 474.5 ALF 172.58

LAUNCH DATE OCT 20 1964 FLIGHT TIM( 398.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC COLIC

RL 148.94 LAL .00

RP 209.68 LAp -1.75

RC 309.654 GL 11.16

PLANETOCENTRIC CONIC

C3 26.289 VHL 5.127

LNCH AZMTH LNCH TIME

90.00 20 6 30

90.00 11 I 35

100.00 21 33 31

100.00 12 17 13

110.00 22-34 36

110.00 13 12 39

OIFFERENTIAL CalRECTION$

TDE-3.0103 TRA 9.2969 TC3-7.3819 8AU 2.5985

ROE .6725 RRA -.1670 RC3 .4188 FAU .13890

FOE-S.2923 FRA 7.7628 FC3-5.2328 85P 47J_4

BDE 3.0845 BRA g.2984 BC3 7.3936 FSP 3531

DISTANCE 890.653 EARTH

LOL 26.64 VL 32.751 GAL -8.§5 AZL 86.24 I'_A 273.88 SMA 187.03 ECC .23044 INC

LOP 300.52 VP 23,562 GAP -12.75 AZP 89.88 TAt. 313.01 TAP 228.89 flCA 140.20 APO

GP 3.29 ZAL 148.86 ZAP 38.72 ETS 183.48 ZAE 63.34 ETE 161.20 ZAC 86.66 ETC

DLA 11.27 RAL 182.09 RAD 6368.1 VEL 12.152 PTH 2.18 VHP 4.994 DPA 12.79 RAP

L-I TIME INJ LAT INJ I.C_IG INJ RT ASC INJ AZMTH INJ TIME

2638.19 -27.09 70.12 52.08 98.37 20 30 28

4567.63 11.61 192.79 46.21 63.99 12 17 43

2357.56 -28.38 49.23 31.85 99.80 22 12 49

4323.30 12.78 174.24 45.61 62.73 13 29 19

2103.62 -31.82 29.17 51.04 103.21 23 29 40

4150.00 15.85 159.33 43.86 39.31 14 21 49

MID-COURSE EXECUTION ACCURACY

SGT13447.4 Sr_ 885.2 SG3 948.7

RRT -.6535 RRF -.6936 RTF .9933

Sr_13476.3 R23 .0364 R13 -.9938

S6113459.9 SG2 669.4 THA 177.53

TO MARS

1.7555 vl 29.917

233.89 V2 26.124

258.35 CLP 36.60

162.69 ECC 1.4326

PO CST TIM INJ 2 LAT INJ 2 LONG

2038.2 -23.63 61.76

3967.6 8.02 185.95

1737.6 -26.74 40.63

3723.3 9.03 167.46

150_.8 -29.67 20.62

3330.0 11.66 132.73

ORBIT DETERMINATION ACCURACY

ST 4633.3 SR 753.7 SS 1958.7

CRT -.7786 CR9 .8330 CST -.9912

LSA 5059.9 NSk 316.0 SSA 14.3

ELI 4670.3 EL2 471.0 ALF 172.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 237.31 LAp .47

RC 187.176 GL -27.81

PLANETOCENTRIC CONIC

C3 23.483 VHL 4.846

LNCH AZMTH LNCH TIME

90.00 22 17 19

90.00 4 58 t8

100.00 23 26 48

100.00 6 31 30

110.00 0 13 19

110.00 8 5 25

FLIGHT TIME 240.00 ARRIVAL DATE JUN 18 196S

DISTANCE 577.579 EARTH TO MARS

LOL 27.63 VL 33.171 GAL -6.16 AZL 93.93 HCA 186.90 SMA 194.49 ECC .25661 INC 3.9311 Vl 29.926

LOP 214.52 VP 20.883 GAp 7.78 AZP 86.10 TAL 329.10 TAp 156.00 RCA 144.58 APO 244.39 V2 23.157

GP 20.91ZAL 129.48 ZAP 145.90 ETS 144.17 ZAE 155.12 ETE 58.30 ZAC 109.59 ETC 255.08 CLP 152.43

DLA -19.19 RAL 153.94 RAD 6568.0 VEL 12.036 PTH 2.15 VHP 5.751 DpA 17.33 RAp 195.85 ECC 1.3865

L-I TIME INJ LAX INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

1808.83 -1.74 5.98 17.41 118.27 22 44 8 1008.8 2.05 359.35

5541.43 28.31 257.90 25.30 90.76 6 30 40 4941.4 28.11 249.24

1384.63 -3.12 348.73 16.65 119.74 23 49 52 784.6 .86 342.21

5240.88 29.89 235.79 25.30 89.3t 7 $8 51 4640.9 29.47 227.01

1251.20 -6.58 336.48 14.52 123.82 O 34 10 651.2 -2.10 330.24

4947.07 33.92 213.26 25.09 85.50 9 27 52 4347.1 32.93 204.16

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8348 TRA-Z.9582 TC3 1.7270 BAU .8939 9GT 4518.3 SGR 2415.8 SG3 844.9

ROE 1.1142 RRA-l.2147 RC3 1.3795 FAU .16502 RRT .9883 RRF -.9986 RTF -.9585

FD(-4.2732 FRA 4.8023 FC3-8.0100 BSP 17529 SG6 5123.5 R23 -.2291 R15 -.9725

BOG Z.1838 BRA 3.1056 BC3 Z.210Z FSP 2681 SG1 5095.4 9GZ 555.5 THA 27.70

LAUNCH DATE OCT 2_ 1984 FLIGHT TIME 242.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC _1C O|8TANCE 581.158 EARTH TO MARS

RL .148.89 LAL .00 LOL 27.65 VL 55.144 GAL -6.07 AZL 93.25 HCA 187.88 SMA 195.98 ECC .25419 INC 3.2318 vl 29.926

RP 238.98 LAp .44 LOP 215.48 VP 20.878 GAp 7.55 AZP 86.80 TAL 329.55 TAp 157.19 RCA 144.67 AlSO 243.29 V2 23.191

RC 189.421GL -23.82 GP 18.97 ZAL 130.72 ZAp 146.46 (TS 147.50 ZAE 157.04 ETE 57.38 ZAC 107.78 ETC 255.25 CLP 151.81

PLANETOCENTRIC C_IC

C3 21.312 VHL 4.858 DLA -15.14 RAL 155.21 RAO 6567.9 VEL 11.954 PTH 2.13 VHP 5.550 OPA 15.45 RAP 195.27 ECC 1.3540

LNCH AZMTH LNCH TIME L-I TIME IL_J LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 21 42 10 1741.02 -5.98 13.59 16.56 117.75 22 11 11 1141.0 -2.22 6.72

90.00 5 43 $6 5568.70 27.80 245.15 23.18 84.40 7 13 3 4766.7 26.73 236.65

100.00 22 55 16 1505.13 -7.16 355.40 15.92 119.10 25 20 21 905.1 -3.23 $48.82

100.00 7 13 10 5077.82 29.14 223.74 25.02 83.02 8 57 48 4477.8 27.87 215.17

110.00 23 45 9 1548.87 -10.21 541.70 14.07 lZZ.8O 24 7 58 748.9 -5.81 335.36

110.00 8 39 47 4806.85 52.65 202.52 22.38 79.27 9 59 54 4206.8 30.83 193.78

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.7012 TRA-Z.8254 TC5 1.8769 8AU .6682 SGT 4550.1 _.R 2228.5 883 914.9 ST 2565.6 SR 1231.4 SS 2622.3

ROE .9350 RRA-1.1074 RC5 1.3598 FAU .17521 RRT .9881RRF -.9984 RTF -.98D0 CRT .9925 CRS .9997 CST .9947

FDE-4.1178 FRA 5.2094 FC5-S.9709 BSP 17517 SCAS 5047.8 R23 -.2288 R13 -.9722 LSA 5755.0 MSA 196.5 SSA 7.8

BOG 1.9413 BRA 3.0346 BC5 2.3235 FSP 2913 SG1 5022.5 SG2 503.3 THA 25.72 EL1 2663.5 EL2 135.5 ALF 27.39

ORBIT DETERMINATION ACCURACY

ST 2442.2 SR 1394.7 SS 2668.0

CRT t9926 CRS .9999 CST .9936

LSA 5870.4 MSA 218.2 SSA 5.8

EL1 2808.5 ELI 147.7 ALF 29.64

LAUNCH DATE OCT 21 1954

HELIOCENTRIC CONIC

RL 143.89 LAL .DO

RP ZTS.S4 LAP .41

RC 151.S55 GL -20.12

PLANETOCENTRIC CONIC

C3 20.095 VHL 4.485

LNCH AZMTH LNCH T!ME

90.00 21 18 27

90.00 S 17 15

100.00 22 31 50

100.00 7 44 34

110.00 23 28 $6

110.00 9 8 17

FLIGHT TIM( 244.00 ARRIVAL DATE JUN 22 1965

DISTANCE 584.751 EARTH TO MARS

LCA_ 27.83 VL 33.118 GAL -5.99 AZL 82.68 HCA 186.82 SMA 193.50 ECC .25187 INC 2.6825 vl 29.926

LOP 218.45 VP 20.678 GAP 8.91 AZP 87.55 TAL 329.56 TAp 158.38 RCA 144.76 APO 242.24 V2 23.226

GP 17.42 ZAL 151.54 ZAP 148.G4 ETS 150._7 ZA( 158.68 ETE 57.02 ZAC 108.33 (TC 255.34 CLP 151.10

DLA -11.75 RAL 158.21RAD $587.8 VEL 11.894 PTH 2.11VHP 5.376 DPA 13.95 RAp 194.81ECC 1.3307

L-I TIME !NJ LAT INJ LONG [HJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1842.08 -9.14 19.13 16.28 116.92 21 47 9 1242.1 -5.45 12.39

3232.99 26.$4 235.58 21.49 79.76 7 44 28 4633.0 24.68 227.31

1598.86 -10.22 .87 15.71 118.24 22 58 29 998.9 -6.37 354.00

4951.45 27.75 _14.61 21.22 76.41 9 7 5 4551.4 25.87 206.31

1427.37 -15.07 345.98 14.03 121.67 25 50 23 827.4 -8.76 339.53

4695.70 30.94 194.51 20.55 74.69 10 24 35 4095.7 28.53 185.94

DIFFERENTIAL CORRECTIONS

TOE 1.5844 TRA-2.7829 TCS 2.0084 BAU .8511

ROE .8099 RRA-1.0178 RC5 1.5584 FAU .18527

FDE-4.0005 FRA 5.$687 _C3-7.8932 BSP 17048

ODE 1.7794 BRA 2.9630 BCS 2.4255 FSP 5121

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CCNIC

RL 148.69 LAL .00

RP 236.29 LAP .38

RC 193.877 GL -17.18

PLANI[TOCENTRIC CONIC

CS 19.024 VHL 4.$82

LNCH AZMTH LNCH TIMI[

90.00 20 56 10

90.00 6 43 51

100.00 22 15 12

100.00 8 9 31

110.00 23 11 36

110.00 9 27 36

MID-COURSE ExECuT|OR ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4552.2 S_t 2077.5 SG3 981.7 ST 2300.3 SR _109.9 SS 2584.0

RRT .9879 RRF -.9981 flTF -.9614 CflT .9920 CRS .9994 CST .9958

SGB 4985.6 R25 -.2271RI5 -.9721 LSA 3629.0 MSA 176.3 SSA 10.3

SGI 4982.7 S;2 477.1THA 24.16 ELI 2551.0 ELI 126.2 ALF 25.64

FLIGHT TIM( 246.00 ARRIVAL DATE JUN 24 1965

DISTANCE 588.565 EARTH TO MARS

LOt, 27.65 VL 33.094 GAL -5.90 AZL 92.24 HCA 189.79 SMA 193.04 ECC .24965 INC 2.2395 Vl 29.926

LOP 217.42 UP 20.877 GAP 6.49 AZP 87.79 TAL 329.78 TAp 159.57 RCA 144.85 AFt) 241.24 vZ 23.281

GP 16.16 ZAL 152.06 ZAP 146.56 ETS 152,52 ZA( 160.11 ETE 57.18 ZAC 105.14 ETC 255.42 CLP 150.32

OLA -8.87 RAL 157.00 RAD 8567.8 V(L 1t.849 PTH 2.10 VHP 5.222 DPA 12.73

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

1923.98 -11.62 23.85 16.27 116.00 21 28 14 1324.0

5125.13 25.02 228.05 20.17 76.28 8 9 16 4525.1

1875.47 -12.66 5.06 15.74 117.31 22 41 7 1075.5

4848.84 26.14 207.41 19.86 74.95 9 3t) 20 4248.8

1492.80 -15.38 349.62 14.18 120.91 23 38 28 892.6

4604.47 29.12 187.85 19.83 71.26 10 44 21 4004.5

DIFFERENTIAL C_MRECTIONS

TOE 1.5000 TRA-Z.726D TC3 2.1429 9AU .$433

ROE .7195 RRA -.9426 RC5 1.3439 FAU .19330

FDE-3.9150 FRA 5.8981 FC3-8.7989 RSP 16580

60E 1.6637 8RA 2.8843 OC3 2.5294 FSP 3517

MID-COURSE EXECUTION'ACCURACY

_,T 4529.1 Sr,R 1959.2 SG3 1048.9

RRT .9t588 W -.9977 flTF -.9639

SG8 4954.7 R23 -.2203 fl13 -.9731

SG1 4914.3 SG2 447.8 THA 22.94

RAp 194.42 ECC 1.3131

INJ 2 LAT INJ 2 LONG

-8.03 17.02

22.88 220.03

-8.90 $58.29

23.81 199.38

-11.17 343.04

28.29 179.80

ORBIT DETERMINATION ACCURACY

ST 2251.3 SR 1017.9 88 2_53.S

CRT .9921 CRS .9987 CST .9971

LSA 5550.0 MSA 152.4 SSA 13.5

EL1 2468.0 EL2 116.7 ALF 24.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH I_ATE OCT 21 1984

HELIOCENTRIC CONIC

FLIGHT TIME 248.00 ARRIVAL DATE JUN 26 1965

DISTANCE 591.983 EARTH TO MARS

-5.82 AZL 91.88 HCA 190.76 SMA 192.61 ECC .24752 INC 1.8749 VI 29.926

APO 240.28 V2 23.297

ETC 255,48 CLP 149,49

27,83 VL 33.070 GALRL 148.89 LAL ,00 LOL

RP 235.94 LAP .35/LOp 218.39 VP 20.879 GAP 6,08 AZP 88,1E TAL 329.99 TAp 160.75 RCA 144,93

RC 196.088 GL -14.63 GP 15.12 ZAL 132.37 ZAP 146.28 ETS 154.68 ZAE 161.40 ETE 57.85 ZAC 104.16

PLANETOCENTRIC CONIC

C3 18.179 VHL 4.264 DLA -6.39 RAL 157.64 RAD 6557.7 VEL 11.814 PTH 2.09 VHP 5.081DpA 11.72 RAp 194.10 ECC 1.2992

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 20 39 26 1992,55 -13,64 27,89 16,39 115,06 21 12 38 1392,6 -10,15 20,95

SO.DO 7 5 42 5035,21 23,43 221,94 19,17 73,62 8 29 37 4435,2 20,96 214.14

100,00 21 57 44 1739,95 -14,64 8,82 15,90 116,36 22 26 44 1139,9 -10,98 1,94

100,00 8 SO 5 4763,05 24,49 201,57 18,81 72,30 9 49 28 4163,0 21,84 193,78

110,00 22 59 2 1548,05 -17,29 352,78 14,42 119,96 23 24 50 948,0 -13,18 346,08

110.00 g 45 18 4527,71 27,33 182,58 17,69 68,62 11 0 44 3927,7 24,18 174.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,4094 TRA-2,6879 TC3 2,2131BAU ,6268 SGT 4512,2 STeR 1860,6 SG3 1110,1 ST 2186,2 SR 943,1 SS 2521,4

ROE ,6487 RRA -,8833 RC3 1,3242 FAU ,20236 RRT ,9678 RRF -,9971 RTF -,9641 CRT ,9912 CRg ,9978 CST ,9977

F08-3,8334 FRA 6,2325 FC3-9,6370 BSP 16622 SGB 4880,7 R23 -,2193 R13 -,9727 LSA 3465,1MSA "140,6 SSk 16,8

DOE 1,5515 ERA 2,8294 BC3 2,5790 FSP 35§2 SG1 4861,2 SG2 435,8 THA 21,94 EL1 2378,2 ELI 114,7 ALF 23,21

LAUNCH OAT[ OCT 21 1964

HELIOCENTRIC CONIC

RL 148,89 LAL ,00

RP 235,59 LAP ,32

RC 198,280 GL -12,43

PLANETOCENTRIC CONIC

CS 17,490 VHL 4,182

LNCH AZMTH LNCH TIME

90.00 20 25 10

90,00 7 24 8

100.00 21 44 31

100.00 8 47 27

110.00 22 48 12

110.00 10 0 15

DIFFERENTIAL CORRECTIONS

TOE 1,3324 TRA-2,6439 TC3 2,2744 §AU ,6138

RDE ,5948 RRA -,8325 RC3 1,3091 FAU ,21172

FOE-3,7744 FRA 6,5518 FC-10,4798 9SP 16597

DOE 1.4591 BRA 2.7718 BC3 2,6242 FSP 3780

FLIGHT TIM( 250.00 ARRIVAL DATE JUN 28 1965

DISTANCE 595,837 EARTH TO MARS

LOL 27,63 VL 33,048 GAL -5,74 AZL 9t,57 HCA 191,73 SMA 192,19 ECC ,24548 INC 1,5689 Vt 29,926

LOP 219,36 VP 20,883 GAP 5,67 AZP 88,46 TAt. 330,20 TAP 151,93 RCA 145,01 APO 239,37 V2 23,833

GP 14,24 ZAL 132,52 ZAP 145,84 ETS 156,60 ZAE 162,56 ETE 59,02 ZAC 103,33 ETC 255,53 CLP 148.62

OLA -4,23 RAL 158,18 RAD 6567,7 VEL 11,784 pTH 2,08 VHP 4,950 DpA 10,88 RAp 193,81 ECC 1,2878

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2051,36 -15,30 31,40 16,58 114,12 20 59 21 1451,4 -11,92 24,36

4958,41 21,86 216,86 18,38 71,54 8 46 46 4358,4 19,14 209,24

1795.37 -_6.29 12.11 16.10 115.42 22 14 26 1195.4 -12.73 5.12

4689,64 22,88 196,71 18.00 70,22 10 5 37 4089,6 19,98 189,12

1595,97 -18,90 355,56 14,69 119,03 23 14 48 996,0 -14,89 348,75

4461,80 25,62 178,22 16,81 66,55 11 14 37 3861,8 22,22 170,71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4488,1 SGR 1780,7 963 1173,8 ST 2126,6 SR 884,8 SS 2497,5

RRT °9685 RRF -,9964 RTF -,9644 CRT ,9902 CRS ,9966 CST ,9982

SGB 4828,4 R23 -,2172 R13 -,9724 LSA 3394,9 MSA 131,1 SSA 20,5

SG1 4809,5 SG2 426,5 THA 21.15 EL1 2300,5 EL2 114.1 ALF 22,45

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 2S5.24 LAp .29

RC 200.460 GL -10.52

PLANETOCENTR IC CONIC

C3 16,913 VHL 4,112

LNCH AZMTH LNCH TIME

90.00 20 12 42

90.00 7 40 0

100.00 21 32 57

100.00 9 2 26

110.00 22 38 42

110.00 10 13 10

FLIGHT TIME 252.00 ARRIVAL DATE JUN 30 1965

27,63 VL 33,026 GALLOL

LOP 220.34 VP 20.890 GAP 5.27 AZP 88.72 TAL 330.40 TAp 163.11 RCA 145.09 APO 238.51

GP 13.49 ZAL 132.57 ZAP 145.29 ET$ 158.30 ZAE 163.63 ETE 60.72 ZAC 102.61 ETC 255.57

DISTANCE 598.297 EARTH TO MARS

-5.67 AZL 91.31 HCA 192.71 SMA 191.80 ECC .24553 [NC 1.3089 vt 29.928

V2 23,369

CLP 147.71

OLA -2.34 RAL 158.59 RAO 6567.7 VEL 11.760 FTH 2.08 VHP 4.827 OPA 10.18 RAP 193.55 ECC 1.278]

L-I TIME |MJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2102.66 -16.70 34.52 16.78 113.20 20 47 45 1502.7 -13.42 27.38

4891,60 20,36 212,54 17,76 69,88 _ _ 32 4291,6 17,43 205,08

1843,78 -17,68 15,03 16,33 114,51 22 3 41 1243.8 -t4,22 7,94

4625.72 21.35 192.58 17.36 68.57 10 19 32 4025.7 18.25 185.16

1637.97 -20.27 358.05 14.98 118.13 23 6 0 1038.0 -18.35 351.12

4404,30 24,01 174,53 16,12 64,90 11 26 35 3804.3 20.42 167.22

DIFFERENTIAL CORRECTIOkiS

TDE 1,2657 TRA-2,5962 TC3 2,3263 BAU ,6022

ROE ,5528 RRA -,7895 RC3 1.2970 FAU .22115

FOE-3,7293 FRA 6,8686 FC-11,3202 DSP 16532

BOE 1,381.1 8RA 2,7136 BC3 2,6634 FSP 4016

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4456,2 3GR 1715.5 SG3 1238.3 ST 2071.7 8R 838,6 SS 2479,1

RRT ,9655 RRF -,9955 RTF -,9648 CRT ,9892 CRS ,9950 CST ,9967

SGB 4776,9 R23 -,2138 R13 -,9724 LSA 3335,5 MSA 123,4 SSA 24,3

SGt 4758,5 SG2 418,5 THA 20,55 EL1 2232,1 ELI 114,2 ALF 21,88

LAUNCH DATE OCT 21 1964 FLIGHT TIME 254.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC

RL 148,89 LAL ,00

RP 234,89 LAP ,26

RC 202,623 GL -8,82

PLANETOCENTRIC CONIC

C3 16,418 VHL 4,052

LNCH A2MTH LNCH TIME

90.00 20 1 38

90.00 7 53 54

100.00 21 22 40

100.00 9 15 33

110.00 22 30 13

110.00 10 24 29

EARTH TO MAR3

INC 1.0841 vl 29.926

APO 237.68 V2 23.405

ETC 255.61 CLP 146.76

RAP 193,30 ECC 1,2702

INJ 2 LAT INJ 2 LONG

-14,72 30,08

15.85 201.48

-15.51 10.47

16.64 181.73

-17.62 353.26

|8.77 164.21

ORBIT DETERMINATION ACCURACY

ST 2020.7 SR 802,6 SS 2469.0

CRT ,9880 CRS ,9931 CST ,9991

LSA 3287.5 MSA 119.0 SSA 27.9

ELI 2171.1 EL2 115.2 ALF 21.49

OISTANCE 602,971

LOt. 27,63 VL 33,006 6AL -5,60 AZL 91,08 HCA 193,69 SMA 191,42 ECC ,24167

LOP 221,32 VP 20,898 GAP 4,87 AZP 88,95 TAL 330.60 TAp 164,29 RCA 145,16

6P 12,86 ZAL 132,53 ZAP 144,63 ETS 159,82 ZAE 164,62 ETE 62,98 ZAC 102,00

DLA -,65 RAL 158,94 RAD 6567,7 VEL 11,739 PTH 2,07 VHP 4,711 DpA 9,59

L-I TIME INJ LAT %NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2148,05 -17,90 37,31 16,99 112,31 20 37 26 1548,0

4832,61 18,93 208.80 17,26 68,54 9 14 27 4232,6

1886,64 -18.h87 17,66 16,56 113,63 21 54 7 1286,6

4569.25 19.90 189.01 16.84 67.22 10 31 42 3969.3

1675,20 -21,45 ,30 15,25 117,28 22 58 8 1075,2

4353,45 22,50 171.35 15.56 63,56 11 37 3 3753,5

DIFFERENTIAL CORRECTIONS

TOE 1.Z075 TRA-2,5485 TC3 2,3709 BAU ,5925

ROE ,5204 RRA -,7517 RC3 1.2901 FAU .23110

FOE-3,7045 FRA 7.1748 FC-12,1880 8SP 16394

BDE 1.3149 8RA 2.6522 De3 2.6992 FSP 4241

MID-COURSE EXECUTION ACCURACY

SGT 4420,9 SGR 1662,7 SG3 1304,3

RRT ,9644 RRF -,9946 RTF -,9651

SG8 4723.2 R23 -.2102 R13 -.9724

SOt 4705.1 SG2 413.2 THA 20.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 234.$3 LAP .22

RC 204.770 GL -7.32

PLAHETOCENTRIC CONIC

CS 15.988 VHL 3.998

LNCH A_MTH LNCM TIME

90.00 19 51 39

90.00 9 6 14

100.00 21 13 23

100.00 9 27 11

110.00 22 22 32

FLIGHT TiME 256.00 ARRIVAL DATE JUL 4 1965

DISTANCE 606.660

LOL 27.63 VL 32.986 GAL -5.55 AZL 90.89 HCA 194.67 SMA

LOP 222.31 VP 20.908 GAP 4.48 AZP 89.14 TAL 530.79 TAp

GP 12.31 ZAL 132.44 ZAP 143.88 ETS 161.18 ZAE 165.52 ETE

EARTH TO MARS

191.06 [CC .23989 INC .8883 Vl 29.926

165.46 RCA 145.23 APO 236.90 V2 23.442

65.83 ZAC 101.46 ETC 2§§.64 CLP 145.77

DLA .85 RAL 159.24 RAD 6567.6 VEL 11.721 PTH 2.07 VHp

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TiME

2180.65 -18.93 39.85 17.19 111.46 20 28 7

4779.8g 17.58 205.51 16.85 67.44 g 25 54

1925.00 -19.90 20.04 16.78 112.78 21 45 28

4518.78 18.54 185.88 16.41 66.12 10 42 50

1708.54 -22.47 2.54 15.51 116.46 22 51 1

110.00 10 34 31_4308.00 21.10

DIFFERENTIAL CORRECTIONS

TDE 1.1545 TRA-2.488_ TC3 2.4070 BAU .5834

RDE .4945 RRA -.719_ RC3 1.2866 FAU .24134

FOE-3.6898 FRA 7.4t_3_ FC-13.0686 BSP 16212

806 1.2560 BRA 2.5904 BC3 2.7295 FSP 4469

168.57 15.11 62.46 11 46 19

MID-COURSE EXECUTION ACCURACY

SGT 4377.3 SCAq 1619.8 SG5 1372.0

RRT .9633 RRF -.9935 RTF -.9654

8GB 4687.4 R23 -.2060 R13 -.9724

SG1 4649.4 862 409,6 THA 19,78

4.600 DpA 9.09 RAp 193.06 ECC 1.2631

PO CST TIM INJ 2 LAT INJ 2 LONG

1588.7 -15.85 32.53

4179.9 14.37 198.31

1525.0 -16.64 12.76

3918.8 15.16 178.72

1108.5 -18.74 355.20

5708.0 17.24 161.57

ORBIT DETERMINATION ACCURACy

ST 1971.0 SR 773.8 SS 2463.1

CRT .9868 CRS .9909 CST .9994

LSA 3245.9 MSA 117.5 SSA 31.0

EL1 2114.5 EL2 116.9 ALF 21m24

LAUNCH DATE OCT 21 1964 FLIGHT TIN( 258.00 ARRIVAL DATE JUL 6 19G5

HELIOCENTRIC CIVIC DISTANCE 610.362 EARTH TO MARS

RL 148.89 LAL .OO LOL 27.63 VL 32.967 GAL -5.46 AZL 90.72 HCA 195.66 SMA 190.72 ECC .23819 INC .7164 Vl 29.926

RP 234.17 LAP .19 LOP 223.29 VP Z0.920 GAP 4.10 AZP 89.31 TAL 330.97 TAp 166.65 RCA 145.30 APO 236.15 v2 23.479

RC 206.900 GL -5.96 GP 11.83 ZAL 132.30 ZAp 143.06 ETS 162.40 ZAE 166.33 ETE 69.31 ZAC 100.99 ETC 255.66 CLP 144.74

PLANETOCENTRIC CONIC

C3 15.607 VHL 3.951DLA 2,21RAL 159.49 RAO 6567.6 VEL 11.704 PTH 2.06 VHP 4.494 DpA 8.67 RAp 192.83 ECC 1.2569

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME FO CST TIM iNJ 2 LAT INJ 2 LONG

90.00 19 42 33 2225.35 -19.83 42.16 17.38 110.54 20 19 38 1625.3 -16.84 34.76

90.00 8 17 18 4732._ 16.32 202.59 16.50 66.53 9 36 11 4132.3 13.00 195.48

100.00 21 4 55 1959.65 -20.79 22.22 16.98 111.97 21 37 35 1359.7 -17.63 14.86

100.00 9 37 37 4473.22 17,26 183.10 16.06 65.21 10 52 10 3873.2 13.78 176.04

110.00 22 15 32 1738.65 -23.37 4.22 15.75 115.68 22 44 31 1158.7 -19.73 356.98

110.00 10 43 30 4266.98 19.78 166.11 14.73 6t.54 11 54 57 3667.0 15.83 159.22

DIFFERENTIAL _RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.1050 TRA-2.4314 TC3 2.4306 BAU .5737 8GT 4325.4 SGR 1584.9 SG3 1441.3 ST 1921.5 SR 750.7 SS 2460.5

ROE .4736 RRA -.6919 RC3 1.2856 FAU .25174 RRT .9620 RRF -.9924 RTF -.9656 CRT .9855 CRS .9885 CST .9996

F06-3.6822 FRA 7.7961 FC-13.9638 BSP 16040 _ 4606.7 R23 -.2017 R13 -.9725 LSA 5208.5 MSA 119.1 SSA 33.3

BDE 1.2022 BRA 2.5279 BC3 2.7496 FSP 4712 SG1 4588.6 SG2 407.8 THA 19.58 EL1 2059.5 EL2 119.0 ALF 21.13

LAUNCH DATE OCT 21 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC DISTANCE 614.078

RL 148.89 LAL .00 LOL 27.65 VL 52.949 GAL -5.40 AZL 90.56 HCA 196.65 SMA 190.40 ECC

RP 233.80 LAp .16 LOP 224.28 VP 20.954 GAP 3.72 AZP 89.46 TAL 331.15 TAp 167.80 RCA

RC 209.011GL -4.74 GP 11.41 ZAL 132.14 ZAP 142.17 ETS 163.52 ZAE 167.04 ETE 75.47 ZAC

PLAMETOCENTRIC CONIC

C3 15.268 VHL 3.907 DLA 5.45 RAL 159.70 RAD 6567.6 VEL 11.690 PTH 2.06 VHP 4.392 DPA

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 19 34 11 2258.78 -20.62 44.50 17.56 109.85 20 11 50

90.00 8 27 20 4688.94 15.12 199.97 16.22 65.77 9 45 29

100.00 20 57 8 1991.22 -21.58 24.25 17.17 111.20 21 50 19

100.00 9 47 4 4431.74 16.06 180.60 15.76 64.45 11 0 56

110,00 22 9 5 1766.06 -24.17 5.95 15.98 114.94 22 58 51

110.00 10 51 37 4229.66 18.56 165.91 14.4t 60.77 12 2 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0637 TRA-2.3676 TC3 2.4576 BAU .5665 SGT 4268.5 SGR 1558.0 SG3 1513.3

RDE .4577 RRA -.6673 RC3 1.2899 FAU .26291 RRT .9612 RRF -.9912 RTF -.9661

FOE-3.6924 FRA 8.1041 FC-14.9079 SSP 15706 SGB 4543.7 R25 -.1959 R13 -.9728

BOE 1.1580 8RA 2.4599 8C3 2.7755 FSP 4938 SG1 4525.6 SG2 405.3 THA 19.50

LAUNCH DATE OCT 21 1964 FLIGHT TIME 262.00

HELIOCENTRIC CC_IC

RL 148.89 LAL .00

RP 233.44 LAp .13

RC 211.104 GL -3.63

PLANETOCENTRIC CONIC

C3 14.964 VHL 3.868

LNCH AZMTH LNCH TIME

90.00 19 26 27

90.00 8 36 31

100.00 20 49 57

100.00 9 55 43

110.00 22 3 7

110.00 10 59 2

EARTH TO MARS

• 23656 INC .5635 vl 29.926

i45.56 Apo _$5.44 V2 63.5i7

100.56 ETC 255.G9 CLP 143.68

8.32 RAp 192.58 ECC 1.2513

PO CST TIM iNJ 2 LAT INJ 2 LONG

1658.8 -17.72 36.82

4088.9 11.73 192.94

1591.2 -18.51 16.79

5831.7 12.49 173.63

1166.1 -20.61 358.61

3629.7 14.52 157.12

ORBIT DETERMINATION ACCURACY

ST 1877.5 SR 733.4 SS 2465.1

CRT .9844 CRS .9855 CST .9997

LSA 3181.7 NSA 122.9 SSA 34.6

EL1 2012.0 EL2 120.4 ALF 21.11

DISTANCE 617.804

LCX. 27.63 VL 32.932 GAL -5.34 AZL 90.43 HCA 197.64 SMA 190.09 ECC

LOP 225.27 VP 20.950 GAP 3.35 kIP 89.59 T/_. 331.31 TAp 168.96 RCA

GP 11.04 ZAL 131.9e ZAP 141.22 ETS 164.53 ZAIE 167.64 ETE 78.51 ZAC

ARRIVAL DATE JUL 10 1965

EARTH TO MARS

• 23502 INC .4265 vl 29.926

145.42 APO 234.76 V2 23.555

100.18 ETC 255.71 CLP 142.59

DLA 4.57 RAL 159.88 RAD 6567.6 VIEL 11.677 PTH 2.05 VHP 4.295 DpA 8.03

L-[ TIME INJ LAT INJ LONG INJ RT kgC INJ AZMTH INJ TIME PO CST TIM

2289.46 -21.31 46.28 17.73 109.10 20 4 37 1689.5

4649.24 14.00 197.60 15.98 65.13 9 54 0 4049.2

2020.17 -22.29 26.10 17.55 110.46 21 25 37 1420.2

4393.77 14.93 178.35 15.52 63.80 11 8 56 3793.8

1791.17 -24.88 7.55 16.19 114.23 22 32 58 1191.2

4195.54 17.41 161.93 14.14 60.11 12 8 57 5595.5

MID-COURSE EXECUTION ACCURACY

SGT 4195.0 SGR 1533.5 SG3 1584.7

RRT .9575 RRF -.9898 RTF -.9644

SGB 4466.5 R25 -.1981 R13 -.9715

SG1 4447.0 5G2 417.4 THA 19.47

DIFFERENTIAL CORRECTION8

TOE 1.0010 TRA-2.3240 TC3 2.4095 BAU .5465

ROE .4416 RRA -.6495 RC3 1.2877 FAU .2'T263

FOE-3.6704 FRA 8.4578 FC-15.7732 9SP 15910

BOE 1.0941 BRA 2.4131 BC3 2.7520 FSP 5254

RAP 192.54 ECC 1.2463

INJ 2 LAT INJ 2 LONG

-18.51 38.73

10.53 190.65

-19.30 18.58

11.29 171.45

-21.40 .13

13.31 155.23

ORBIT DETERMINATION ACCURACY

ST 1809.6 SR 716.0 $9 2458.7

CRT .9814 CRS .9820 CST .9997

LSA 3132.7 MSA 132.4 SSA 35.6

EL1 1941.6 EL2 128.2 ALF 21.32
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNC_ DATE OCT 21 1964

HELIOCENTRIC C(_IlC

RL 148.$9 LAL .OO

RP 233,07 LAP .10

RC 213.179 GL -2.61

PLANETOCENTRIC CONIC

C3 14.687 VHL 3.832

LNCH AZMTH LNCH TIME

90.00 19 19 14

90.00 6 44 58

100.00 20 43 13

100.00 10 3 39

110.00 21 57 S2

110.00 11 S SO

FLIGHT TIN( 264.00 ARRIVAL DATE JUL 12 1965

DISTANCE 621.546 EARTH

LOt. 27.63 VL 32.916 GAL -S.29 AZL 90.31 HCA 198.64 sMA 189.80 ECC .23354 INC

LOP 226.27 VP 20.967 GAF 2.98 AZP 89.71 TAI. 331.48 TAP 170.11 RCA 145.47 APO 234.12

GP 10.71 ZAL 131.76 ZAP 140.22 ETS 185.46 ZAE 168.11 ETE 83.8S ZAC 99.83 ETC 2S5.7S

TO MARS

.3042 Vt 29.926

V2 23.593

CLP 141.46

OLA S.61RAL 160.03 RAD 6567.6 VEL 11.665 PTH 2.05 VHP 4.201DpA 7.79 RAP 192.07 ECC 1.2417

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2317.82 -21.93 48.13 17.89 108.37 19 §7 51 1717.8 -19.22 40.51

4612.56 12494 195.42 15.77 64.59 10 1 SO 4012.6 9.41 188.52

2046.90 -22.91 27.84 17.52 109.74 21 17 20 1446.9 -20.01 20.24

4358.71 13.87 176.29 15.30 63.25 11 16 18 3758.7 10.17 169.45

1814.31 -25.$2 9.04 16.38 113.§S 22 27 47 1214.3 -22.12 1.55

4184.06 16.34 160.13 13.9t 59.55 12 15 14 3564.1 12.17 153.49

OIFFERENTIAL CORRECTIONS

TD( .9868 TRA-2.2526 TC3 2.4211 BAU .5394

ROE .4318 RRA_-.6308 RC3 1.2976 FAU .28456

FDE-3.8934 FRA 8.7750 FC-16.7733 BSP 15470

BDE 1.0589 8RA 2.3693 BC3 2.7469 FSP 5492

LAUNCH DATE OCT 21 19G4

HELIOCENTRIC CCNIC

RL 148.89 LAL .OQ

RP 232.70 LAP .07

RC 213.266 GL -1.68

PLAN(TOCENTRIC CONIC

C$ 14.436 VHL 3.799

LNCH AZMTH LNCH TIM(

90.00 19 12 28

go.o0 8 52 48

100.00 20 36 56

100.00 10 11 1

110.00 21 52 20

110.00 11 12 6

DIFFERENTIAL CORRECTIONS

TOE .9307 TRA-Z.1818 TC3 2.4140 9AU .$300

RDE .4237 RRA -.6149 RC3 |.3090 FAU .28673

FDE-3.7213 FRA 9.1027 FC-17.7931 9SP 15072

80E 1.0226 BRA 2.2668 BC3 2.7461 FSP 5743

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4121.Z SGR 1517.6 SG3 1661.0 ST 1767.2 SR 706.0 SS 2469.8

flRT .9369 RRF -.9885 RTF -.9630 CRT .9803 CRS .9787 CST .9996

$68 4391.8 R23 -.1916 RI3 -.9720 LSA 3114.6 MSA 139.7 SSA 3S.7

$61 4572.1 SG2 415.8 THA 19.60 EL1 1898.6 EL2 129.1 ALF 21.50

FLIGHT TIME 266.00 ARRIVAL DAT1E JUL 14 1963

DISTANCE 625.300 EARTH TO MARS

LOt. 27.63 VL 32.900 GAL -5.23 AZL 90.19 HCA 199.64 SMA 189.52 ECC .23214 INC .1931 vl 29.926

LOP 227.27 VP 20.988 GAP 2.62 AZlP 89.82 TAL 331.83 TAP 171.27 RCA 145.52 APO 233.31 V2 23.631

GP 10.42 ZAL 131.5S ZAP 130.16 ETS 166.31 ZAE 168.42 ETE 90.00 ZAC 99.51 ETC 25S. 75 CLP 140.28

OLA 6.56 RAL 160.18 RAO 8567.6 VEL 11.654 PTN 2.03 VHP 4.110 DpA 7.60 RAP 191.80 ECC 1.2376

L-I TIN( INJ LAT INJ L(_iG INJ fit ASC |NJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT 1NJ 2 LONG

2344.16 -22.49 49.86 18.03 107.68 19 $1 32 1744.2 -19.86 42.17

4578.56 11.94 193.43 13.59 84.13 10 9 6 3978.6 8.36 186.58

2071.71 -23.47 29.47 IT.68 109.06 21 11 28 1471.7 -20.65 21.81

4328.23 12.87 174.40 15.12 62.78 11 23 7 3726.2 9.12 167.62

1833.76 -26.10 10.43 16.57 112.90 22 22 56 1235.8 -22.77 2.87

4134.95 IS.$Z 158.46 13.71 59.06 12 21 1 3335.0 11.11 151.91

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4037.8 Sr_ 1506.3 SG3 1739.3 ST 1720.S SR 698.3 SS 2481.6

flRT .9SS7 RRF -.9871RTF -.9830 CRT .9794 CRS .9732 CST .9995

SG8 4309.6 _5 -.1864 RI3 -.9722 LSA 3095.5 MSA 149.4 SSA 35.4

SG1 4299,3 _1_2 417.3 THA 19.82 ELI 1852.2 EL2 130.8 ALF 21.79

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 146.69 LAL .00

RP 232.32 LAP .03

RC 217.273 GL -.81

PLANETOCENTR IC CONIC

C3 14.207 VHL 3.769

LNCH AZHTH LNCH TIME

90.00 19 6 •

90.00 9 0 S

100.00 20 31 2

100.00 10 17 $2

110.00 21 47 27

110.00 11 17 56

FLIGH; TIME 266.00 ARRIVAL DATE JUL 16 1965

LOL

LOP 228.27 VP 21.006 GAP 2.26 AZP 89.91 TAL 331.77 TAp 172.41 RCA 14§;57

GP 10.16 ZAL 131.35 ZAF 138.05 ETS 167.10 ZAE 168.57 ETE 96.61 ZAC 99.21

TO MARS

.0679 vl 29.928

APO 232.93 V2 25.870

ETC 233.77 CLP 159.08

DISTANCE 629.066 EARTH

27.63 VL 32.885 GAL -S.18 AZL 90.09 HCA 200.64 SMA 189.25 ECC .23080 INC

OLA 7.45 RAL 160.28 RAO 6567.6 VEL 11.644 PTH 2.04 VHP 4.022 DpA 7.45 RAP 191.50 ECC 1.2336

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2368.74 -22.99 51.49 18.17 107.01 19 45 36 1768.7 -20.44 43.74

4346.91 10.g9 191.59 15.45 63.74 10 15 52 3g46.9 7.37 184.77

2094.85 -2_.98 31.00 17.83 108.41 21 § $7 1494.9 -21.24 23.27

4296.03 11.92 172.66 14.97 62.38 11 29 28 3696.0 8.13 165.92

1855.73 -26.62 11.76 16.74 112.28 22 18 22 1255.7 -23.36 4.12

4107.91 14.37 156.96 13.54 58.65 12 26 24 3507.9 10.12 150.44

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8929 TRA-2.1114 TC3 2.3831BAU .$179 SGT 3943.7 SGR 1498.4 SG3 1819.6

ROE .4172 RflA -.6013 RC3 1.3216 FAU .30907 RRT .9540 RRF -.9857 RTF -.9646

FDE-3.7SO0 FRA 9.4408 FC-18.8342 8SP 14721 SG8 4218.7 R23 -.1830 R13 -.9720

8DE .9836 8RA 2.1934 0C3 2.7267 FSP 6010 SGI 4197.6 SG2 422.2 THA 20.14

LAUNCH DATE OCT 21 1964 FLIGHT TIME 270.00

HELIOCENTRIC CONIC DISTANCE 632.842

RL 148.89 LAL .00 LOt. 27.63 VL 32.871GAL -S,14 AZL 90.00 HCA 201.85 SIAA 189.00 ECC .22954

RP 231.93 LAP .00 LOP 229.28 VP 21.028 GAP 1.91 AZ1P 90.00 TAL 331.91 TAp 173.56 RCA 145.62

RC 219.293 GL -.01GP 9.93 ZAL 131.15 ZAP 136.89 ETS 167.83 Z/dE 169.52 ETE 103.50 ZAC 98.93

PLANETOCENTRIC CONIC

C3 13.99• VHL 3.7410LA 8.27 RAL 180.39 RAO SSET.6 VEL 11.833 PTH 2.04 VHP 3.938 DpA 7.33

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_iG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 19 0 8 2391.76 -23.44 53.03 18.31 106.36 19 40 0 1791.8

90.00 9 6 $6 4517.33 10.09 189.88 15.33 63.40 10 22 13 3917.3

100.00 20 25 29 2116.52 -24.44 32.45 17.97 107.78 21 0 45 1516.5

100.00 10 24 16 4267.83 11.02 171.04 14,94 62,04 11 35 24 3667.8

110.00 21 42 51 1874.39 -27.10 13.00 16.91 111.68 22 14 S 1274.4

110.00 11 23 23 4082.72 13.47 ISS.S6 13.40 58.28 12 31 26

DIFFERENTIAL CCRRECTIONS N|O-C(_tlllSE EXECUTION ACCURACY

TOE .8530 TRA-2.0417 TC3 2.3343 BAU .S031 SGT 3839.4 SGR 1493.1 SG3 1901.5

ROE .4114 RRA -.$910 RC3 1.$337 FAU .32122 RRT .9318 RRF -.9843 RTF *.9637

FOE-3.7712 FRA 9.8001 FC-19.8673 BSP 14419 SG8 4119.5 R23 -.1807 R13 *.9713

80E .9470 BRA 2.1236 0C3 2.6886 FSP 6309 SG1 4097.1 862 42g.3 THA 20.$5

ORBIT DETERMINATION ACCURACY

ST 1669.8 SR 6g2.s SS 2494.6

CRT ,9781CRS .9714 CST _99g2

LSA 3076.4 MSA 160.2 SSA 33.0

EL1 1802.8 EL2 133.6 ALF 22.21

ARRIVAL DATE JUL 18 196S

EARTH TO MARS

INC .0000 V1 29.926

APO 232.,39 V2 23.70g

ETC 233.79 CLP 137.83

RAP 191.19 ECC 1.2304

INJ 2 LAT INJ 2 LONG

-20.97 45.22

6.44 183.10

-21.78 24.66

7.20 164.34

-23.91 s.2g

3482.7 g.18 149.09

ORBIT DETERMINATION ACCURACY

ST 1614.9 SR 687.8 83 2506.1

CRT .9765 CRS .g672 CST .9988

LSA 3054.6 MSA 172.0 SSA 34.S

EL1 1749.g EL2 136.7 ALF 22.73
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JPL TM 33-100 E AR'rH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 272.00

HELIOCENTRZC C(_lIC

RL 148.89 LAL .00

RP 231.57 LAp -.03

RC 221.297 GL .73

PLANETOCENTRIC CONIC

CS 13.606 VHL 3.716

LNCH AZMTH LNCH TIME

90.00 16 54 29

90.00 9 13 22

100.00 20 20 14

100.00 10 30 18

110.00 21 38 32

110.00 11 28 30

DIFFERENTIAL CORRECTIONS

TOE .8162 TRA-I.9669

ROE .4076 RRA -.5814

FOE-3.8066 FRAlO.155T

BDE .9123 BRA 2.0511

ARRIVAL DATE JUL 20 1965

DISTANCE 636.650 EARTH TO MARS

LOL 27.63 VL 32.857 GAL -5.09 AZL 89.92 HCA 202.65 SMA 188.77 ECC .22834 INC .0782 Vl 29.926

LOP 230.29 VP 21.051 GAP 1.57 AZP 80.08 TAL 332.04 TAp 174.69 RCA 145.66 APO 231.87 V2 23.748

GP 9.72 ZAL 130,95 ZAP 135.68 ET8 168,51 ZAE 168.28 ETE 110.42 ZAC 98.67 ETC 255.81 CLP 136.54

LAUNCH DATE OCT 21 1964

DLA 9.03 RAL 160.49 RAD 6567.5 VEL 11.827 PTH 2.04 VHP 3.857 DPA 7.26 RAP 190.85 ECC 1.2272

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2413.45 -23.84 54.49 18.44 105.74 19 34 43 1813.4 -21.46 46.63

4489.61 9.25 188.28 15.25 83.12 10 28 11 5889.6 5.57 181.54

2136.88 -24.85 33.82 18.11 107.17 20 55 51 1536.9 -22.27 25.97

4241.42 10.18 169.54 14.74 61.74 11 40 59 3641.4 6.32 162.87

1891.89 -27.55 14.18 17.08 111.11 22 10 5 1291.9 -24.41 6.40

4059.17 12.63 154.26 15.28 57.97 12 36 g 3459.2 8.31 147.83

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 2.2768 BAU .4885 9GT 3725.4 8GR 1491.5 SG3 1986.0 ST 1560.5 SR 685.6 SS 2522.4

RC3 1.3493 FAU .33417 RRT °9495 RRF -.9829 RTF -.9628 CRT .9752 CRS .9631 CST .9984

FC-20.9544 BSP 14029 SG8 4012.8 R28 -.1788 R15 -.9710 LSA 3038.6 MSA 183.9 SSA 34.1

BC3 2.6466 FSP 6592 SG1 3989.0 SG2 437.2 THA 21.08 EL1 1698.8 EL2 139.4 ALF 23,36

HELZOCENTRIC CONIC

RL 148.89 LAL .00

RP 231.20 LAp -.OG

RC 223.281GL 1.43

PLANETOCENTRIC CONIC

C3 13.631 VHL 3.692

LNCH AZMTH LNCH TIN(

90.00 16 49 9

90.00 9 19 26

100.00 20 15 17

100.00 10 35 59

110.00 21 34 27

110.00 11 33 18

DIFFERENTIAL CORRECTIONS

TOE .7782 TRA-1,8905 TC3 Z,2019 BAU ,4721

ROE ,4044 RRA -.5738 RC3 1.3654 FAU .34719

F06-3.8386 FRAlO.5258 FC-2210509 BSP 13649

BOE .8770 BRA 1,9757 BE3 2.5909 FSP 6898

FLIGHT TIME 274,00 ARRIVAL DKTE JUL 22 1965

DISTANCE 640,429 EARTH TO MARS

LOt. 27.63 VL 32,845 GAL -5,05 AZL 89,84 HCA 203,67 SNA 188.54 ECC ,22720 INC ,1586 vl 29.926

LOP_231.SD VP 21.075 GAP 1.22 AZ1P 90.15 TM. 332.t6 TAp 175.83 RCA 145.70 APO 231.38 V2 23.788

GP 9.53 ZAL 130.75 ZAP 134.43 ETS 169.15 ZA( 167.85 ETE 117.13 2AC 98.42 ETC 255.83 CLP 135.22

DLA 9.75 RAL 160.58 _AD 6567.5 V(L 11.820 pTH 2.04 VHp 3.778 DpA 7.22 RAP 190.49 ECC 1.2243

L-I TIME INJ LAT INJ I.(_IG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2433.90 -24.22 55.87 18.57 105.14 19 29 43 1835.9 -21.90 47.96

4463,58 8,44 188,79 15,18 62,87 10 33 50 3863.6 4.74 180.07

2156,07 -25,23 35,12 16,25 106,58 20 51 13 1556,1 -22,72 27.22

4218,65 9,37 168,14 14,66 61,49 11 46 15 5616,6 5,49 161.50

1908,35 -27,93 15,29 17,24 110,56 22 6 15 1308.4 -24.8T 7.45

4037,13 11.83 153.05 13,19 57,89 12 40 35 5437,1 7,48 146,66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3600.5 SGR 1492.2 SG5 2072.3 ST 1502.9 SR 664.3 SS 2538.2

RRT .9468 _ -.9815 RTF -.9612 CRT .9759 CRS .9588 CST .9978

ST_ 3897,5 flZ3 -,1778 R13 -,9703 LSA 3021,5 MSA 196.1SSk 33.7

SGI 3871.8 8G2 446.7 THA 21.75 EL1 1645.2 EL2 142.0 ALF 24.10

LAUNCH DATE OCT 21 lg64

HELIOCENTRIC CONIC

;L 148.89 LAL .00 LOL 27,_3 VL

RP 230,82 LAp -.10 LOP 232.31VP

RC 225.247 GL 2.08 GP

PLANETOCENTRIC CONIC

C3 13.471VHL 3.570

LNCH AZNTH LNCH TiME

90.00 18 44 5

90.00 9 25 12

100.00 20 10 36

100.00 10 41 22

110.00 21 SO 36

110.00 11 37 51

FLIGHT TIME 276.00 ARRIVAL DATE JUL 24 1965

DISTANCE 644.23g

37:832 GAL -5.01AZL 89.77 HCA 204.68 SMA

21.101 GAP ,89 AZP 90,21TAL 332,27 TAp

9,36 ZAL 130,56 ZAP 153,12 ETS 169,75 ZAE 167.22 ETE

EARTH TO MARS

188.33 ECC ,22612 INC .2332 V! 29.926

176.95 RCA 145.74 Apo 230.91 V2 28.827

123.45 ZAC 98.17 ETC 255.85 CLP 133.65

DLA 10,42 RAL 160.67 MAD 6567,5 VEL 11,613 PTH 2.03 VHP 3,703 DPA 7,20 RAP 190.10 ECC 1,221T

L-| TIME INJ LAT IHJ LONG !NJ RT ASC !NJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

2453.25 -24.55 57,19 18,70 104,57 19 24 59 1853,2 -22,31 49.23

44,39.08 7.68 185.40 15.10 62.66 10 39 11 3859.1 3.95 178.70

2174,20 -25,58 36,35 18,39 106,02 20 46 51 1574.2 -23,13 28.41

4193,36 8,62 166,83 14,80 61,27 11 51 15 3595.4 4,71 160.21

1923.68 -28.30 16.35 17.40 110.05 22 2 40 1323.9 -25.30 8.46

4016,45 11,07 151,93 15,12 57,45 12 44 48 3416,4 6.70 145.56

OIFFERENTIAL CORRECTIONS

TOE .7407 TRA-1.8114 TC3 2.1118 8AU .4545

ROE .4019 RRA -.5677 RC3 1.3818 FAU .36028

FOE-S.8685 FRAtD.9084 FC-23.1545 8SP 15242

BDE .8427 BRA 1.8983 BC3 2,5238 FSP 7221

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3465,0 _ 1494.9 SG5 2160.2 ST 1443.3 SR 683.8 SS 2553.9

RRT .9438 RRF -.9801 RTF -.9595 CRT .9727 CRS .9543 CST .9971

SG8 3773.7 RZ3 -.1773 R13 -.9695 LSA 3004.8 NSA 208.9 SSA 83.2

SGI 3746.0 862 456.9 THA 22.51 EL1 1590.6 EL2 144.0 ALF 24.96

LAUNCH DATE OCT 21 1964 FLIGHT TIME 278.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 148.89 LAb .00

RP 230.43 LAp -.13

RC 227.193 GL 2,69

PLAN[TOCENTRIC CONIC

C3 13.325 VHL 3.650

LNCH AZMTH LNCN TIM(

90.00 18 39 16

90.00 9 30 40

100.00 20 6 11

100.00 10 46 26

110.00 21 26 59

110.00 11 42 10

DIFFERENTIAL CCRRECTIONS

TOE .7048 TRA-1.7275

ROE .4006 RRA -,5624

FOE-3.9083 FRAll.2904

BOE .8107 BRA 1.8168

DISTANCE 648,059 EARTH TO MARS

LOL 27,63 VL 32,821GAL -4,97 AZL 89.70 HCA 205,70 SMA 188.12 ECC ,22511 INC .3005 vl 29.g26

LOP 233,33 VP 21,128 GAP ,56 AZP 90,27 TAL 332,37 TAP 178,07 RCA 145.77 APO 230.47 v2 23.867

GP 9.20 ZAL 130.39 ZAP 131.77 ETS 170.32 Z/_ 166.41 ETE 129.24 ZAC 97.93 ETC 255.88 CLP 182.44

DLA 11.04 RAL 160.75 RAD 6567.5 V(L 11,606 PTH 2.03 VHP 3.631DPA 7.22 MAP 189.68 ECC 1.2193

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2471.59 -24.86 58.44 18.83 104.01 19 20 30 1871.6 -22.69 50.44

4416,00 6,95 184,09 15,07 62,48 10 44 16 3816.0 3,21 177,40

2191.38 -25.90 37.53 18.5"3 105.48 20 42 42 1591.4 -23.52 29.54

4171.44 7.90 165.60 14.56 61.08 11 56 0 5571.4 5.98 159.00

1938.55 -28.63 17.36 17.56 109.52 21 59 17 1338.6 -25.70 9.41

3997.03 10.36 150.87 13.07 57.24 12 48 47 5597.0 5.97 144.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0099 BAU ,4364 $GT 3319.1SGR 1499.8 SG3 2250.0 8T 1383.1 SR 685.0 SS 2572.9

RC3 1.4003 FAU .37390 RRT .940S RRF -.9787 RTF -.9570 CRT .9719 CRS .9498 CST .9962

FC-24.2930 BSP 12770 SG8 3641.3 R23 -.1774 R15 -.9685 LSA 2991.9 NSA 221.5 SSA 32.8

BC3 2.4496 FSP 7534 SG1 3611.1SG2 468.1 THA 23.45 EL1 1536.5 EL2 145.2 ALF 25.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 280.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC DISTANCE 651,890 EARTH TO MARS

RL 148.89 LAL .00 LOL 27.65 VL 52.810 GAL -4.94 AZL 89.64 HCA 206.72 SMA 187.93 ECC .22415 INC .3634 vl 29.926

RP 250.05 LAP -.16 LOP 234.56 Vp 21,157 GAP ,23 AZP 90.32 TAL 352.46 TAP 179.19 RCA 145.81 APO 230.06 V2 23.907

RC 229.120 GL 3.27 GP 9.06 ZAL 130.22 ZAP 130.38 ETS 170.86 ZAE 165.44 ETA 134.44 ZAC 97.70 ETC 255.90 CLp 131.00

PLANETOCENTR IC CONIC

C3 13.191VHL 3.532 DLA 11.63 RAL 160.84 RAO 6567.5 VEL 11.601PTH 2.03 VHP 3.552 DpA 7.27 RAP 189.25 ECC 1.2171

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 18 34 46 2489.01 -25.14 59.64 18.97 103.47 19 16 15 1889.0 -23.04 51.60

90.00 9 35 53 4394.22 6.27 182.86 15.05 62.33 10 49 7 5794.2 2.51 176.19

100.00 20 2 0 2207.68 -26.19 38.66 18.67 104.96 20 38 48 1607.7 -23.88 30.62

100.00 10 51 20 4150.79 7.21 164.44 14.54 60.91 12 0 31 3550.8 3.28 157.86

110.00 21 23 34 1952.45 -28.95 18.32 17.72 109.03 21 56 6 1352.5 -26.08 10.32

110.00 11 46 16 3978.78 9.69 149.89 13.04 57,06 12 52 34 3378,8 5,28 143.57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OdRBIT DETERMINATION ACCURACY

TOE .6687 TRA-1.6410 TCS 1.8905 BAU .4169 SGT 3159.8 SGR 1506.4 SG3 2341.3 ST 1320.3 SR 686.8 SS 2592.2

ROE .3999 RRA -.5583 RE3 1.4191FAU .38764 RRT .9365 RRF -.9774 RTF -.9539 CRT .9712 CRS .9453 CST .9952

F06-3.9475 FRAIl.6827 FC-25.4399 BSP 12270 SG8 3500.5 R23 -.1788 R13 -.9672 LSA 2979.7 MSA 234.2 9SA 32.4

BOA .7791BRA 1.7334 6C3 2.3638 FSP 7858 SG1 3467.2 SG2 481.3 THA 24.56 ELI 1481.1 EL2 145.9 ALF 27.09

FLIGHT TIME 282.00

HELIOCENTRIC C(3_1C OISTANCE 655.731 EARTH TO MARS

RL 148.89 LAL .00 LOt. 27.63 VL 32.800 GAL -4.91 AZL 89.58 HCA 207.75 SMA 187.75 ECC .22326 INC .4215 V1 29.926

RP 229.67 LAP -.20 LOP 235.38 VP 21.186 GAP -.09 AZP 90.37 TAL 332.55 TAp 180.30 RCA 145.83 APO 229.67 V2 25.948

RC 231.027 GL 3,81GP 8.92 ZAL 130.06 ZAP 128.93 ETS 171.37 zAE 164.33 ETE 139.07 ZAC 97.47 ETC 255.93 CLP 129.50

PLANI[TOCENTRIC CONIC

_ENL PTH 2.03 VHP 3.496 OPA 7.34 RAP 188.76 ECC 1.2151
C3 13.071 VHL 3.615 DLA 12.18 RAL 160.93 RAD 6567.5 11.596

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG J RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 30 29 2505.58 -25.40 60.79 19.11 102.95 19 12 15 1905.6 -23.37 52.71

90.00 9 40 52 4373.68 5.62 181.70 15.06 62.20 10 53 46 3773.7 1.85 175.04

100.00 19 58 3 2223.16 -26.45 39.73 18.82 104.45 20 35 6 1623.2 -24.21 31.65

100.00 10 55 59 4131.33 6.57 163.36 14.54 60.77 12 4 50 3531.3 2.62 156.79

110.00 21 ZO 21 1965.63 -29.24 19.24 17.89 108.56 21 53 7 1365.6 -26.42 11.19

110.00 11 50 10 3961.63 9.05 148.97 13.02 56.90 12 56 12 3361.6 4.63 142.67

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .6325 TRA-I.5509 TC3 1.7358 6AU .3966 SGT 2989.9 $GR 1514.3 SG3 2433.7 ST 1255.1 SR 689.4 96 2612.3

ROE .3997 RRA -.55§1 RC3 1.4385 FAU .40158 RRT .9317 RRF -.9761 RTF -.9499 CRT .9707 CRS .9407 C$T .9940

FDE-3.9886 FRAI2.0797 FC-26.5986 8SP 11753 SG8 3351.5 R23 -.1812 R13 -.9656 LSA 2968.6 MSA 246.7 $SA 32.1

BOA .7482 BRA 1.6473 BC3 2.2698 FSP 8187 SGI 3314.6 $62 496.1 THA 25.89 ELI 1424.5 EL2 145.9 ALF 28.39

LAUNCH DATE OCT 21 1964
ARRIVAL DATE JUL 30 1965

LAUNCH DATE OCT 21 1964
FLIGHT TIME 284.00 ARRIVAL DATE AUG 1 1965

DISTANCE 659.582 EARTH TO MARS

LOL 27.65 VL 32.790 GAL -4.88 AZL 89.52 HCA 208.78 SMA 187.58 ECC _22241 INC .4757 V1 29.926

LOP 236.41VP 21.217 GAP -.40 AZP 90.42 TAL 332.62 TAp 181.40 RCA 145.86 APO 229.30 V2 25.988

GP 8.80 ZAL 129.92 ZAP 127.45 ETS 171.86 ZAE 163.09 ETA 143.14 ZAC 97.24 ETC 255.96 CLP 127.97

HELIOCENTRIC CONIC

RL 148.8g LAL .DO

RP 229.28 LAP -.23

RC 232.913 GL 4.33

pLANETOCENTR 1C CONIC

C3 12.962 VNL 5.600 OLA 12.70 RAL 161.02 RAO 6567.5 VEL 11.591 pTH 2.03 VHP 3.432 DpA 7.44 RAP 188.25 ECC 1.2155

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 26 26 2521.36 -25.64 61.88 19.25 102.45 19 8 28 1921.4 -23.67 53.77

90.00 9 45 38 4354.29 5.00 180,61 15.08 62.09 10 58 12 3754.3 1.23 175.96

100.00 19 54 20 2237.89 -26.70 40.75 18.98 103.97 20 31 38 1637.9 -24.52 32.63

100.00 11 0 25 4112.99 5.96 162.34 14.56 60.65 12 8 58 3513.0 2.00 155.79

110.00 21 17 20 1978.15 -29.50 20.12 18.06 108.10 21 50 19 1378.1 -26.75 12.02

110.00 11 53 54 3945.50 6.45 148.11 13.03 56.75 12 59 40 3345.5 4.02 141.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5974 TRA-1.4562 TC3 1.6086 BAU .3763 SGT 2808.7 SGR 1523.7 663 2527.2 ST 1188.7 6R 692.8 99 2634.0

ROE .4003 RRA -.5524 RC3 1.4590 FAU .41588 RRT .9261RRF -.9748 RTF -.9449 CRT .9708 CRS .9362 CST .9925

FOE-4.0352 FRAI2.4772 FC-27.7774 BSP 11180 SGB 3195.4 R23 -.1841 R13 -.9637 LSA 2960.2 MSA 259.2 SSA 31.7

BOA .7191BRA 1.5575 BC3 2.1717 FSP 8512 661 3154.1 SG2 511.9 THA 27.46 EL1 1368.3 EL2 144.4 ALF 29.87

LAUNCH DATE OCT 21 1964 FLIGHT TIME 286.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC DI STANCE 663.443 EARTH

RL 148.89 LAL .OO LOt. 27.63 VL 32.780 GAL -4.86 AZL 89.47 HCA 209.81 SMA 187.42 ECC .22163

RP 228.89 LAp -.26 LOP 237.44 VP 21.249 GAP -.71 AZP 90.46 TAL 332.68 TAP 182.49 RCA 145.88

RC 234.778 GL 4.81 GP 8.69 ZAL 129.79 ZAP 12_.91 ETS 172.33 ZAE 161.73 ETA 146.72 ZAC 97.01 ETC

PLANETOCENTRIC CONIC

C3 12.864 VHL 3.587 OLA 13.19 RAL 161.11 RAD 6567.5 VEL 11.587 PTH 2.03 VHP 3.372 DPA 7.56 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 18 22 37 2536.38 -25.85 62.93 19.41 101.97 19 4 54 1936.4

90.00 9 50 12 4336.00 4.42 179.58 15.12 62.00 11 2 28 5736.0

100.00 19 50 50 2251.91 -26.93 41.75 19.14 103.50 20 28 22 1651.9

100.OO 11 4 41 4095.71 5.38 161.38 14.59 60.55 12 12 56 3495.7

110.00 21 14 31 1940.03 -29.75 20.95 t8.24 107.67 21 47 41 1390.0

110.00 11 57 29 3930.35 7.88 147.30 13.05 56.63 13 2 59 3330.3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 2815.2 SSR 1533.5 SG3 2620.6

RRT .9189 RRF -.9735 RTF -.9381

$68 3031,6 R23 -.1883 R13 -.9615

SG1 2984.9 $62 530.1THA 29.33

TOE .5619 TRA-1.3578 TC3 1.4424 BAU .3552

ROE .4012 RRA -.5506 RC3 1.4785 FAU .42996

FOE-4.0791 FRAI2.S810 FC-28.9366 BSP 10564

BDE .6905 BRA 1.4651 BC3 Z.0656 FSP 8845

TO MARS

INC .5275 vl 29.926

APO 228.96 V2 24.029

255.99 CLP 126.39

187.71 ECC 1.2117

INJ 2 LAT INJ 2 LONG

-23.94 54.78

.64 172.94

-24.80 33.58

1.42 154.84

-27.05 12.81

3.44 141.03

oRBIT OETERNINATION ACCURACY

ST 1119.6 9R 696.6 SS 2555.3

CRT .9712 CRS .9317 CST .9905

LSA 2952.0 MSA 271.8 SSA 31.4

EL1 1311.0 EL2 141.7 ALF 31.55
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.69 LAL .00

RP 226.51 LAP -.30

RC 236.623 GL 5.27

PLANETOCENTRIC CONIC

C3 12.776 VHL 3.574

LNCH AZMTH LNCH TIME

90.00 18 19 2

90.00 9 54 35

100.00 19 47 32

100.00 11 8 45

110.00 21 11 53

110.00 12 0 54

LOL

LOP 238.48 VP 21.281 GAp -1.01 AZP 90,49 TAL 332.73 TAp 183.58 RCA 145.90 Apo 228.63 V2 24.070

GP 8.58 ZAL 129.67 ZAp 124.33 ETS 172,78 ZAE 160,27 ETE 149.87 ZAC 96.78 ETC 256.05 CLP 124.78

DLA 13.64 RAL 161.21 RAD 656_.5 VEL 11.583 PTH 2.03 VHp 3.315 DpA 7.71 RAp 187.14 ECC 1.2103

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2550,70 -26.05 63.93 19.57 101.51 19 I 32 1950.7 -24.20 55.75

4318.75 3.86 178.61 15.18 61.93 11 6 34 3718.8 .08 171.98

2265.25 -27.14 42.67 19.31 103.05 20 25 18 1665.2 -25.07 34.48

4079.44 4.83 160.48 14.65 60.47 12 16 45 3479,4 .87 153.94

2001.33 -29.98 21.75 18.43 107.24 21 45 14 1401.3 -27.33 15.56

3916.12 7.35 146.54 13.10 56.52 13 6 10 3316.1 2.90 140.29

FLIGHT TIME 288.00 ARRIVAL DATE AUG 5 1965

DISTANCE 667.313 EARTH TO MARS

27.65 VL 32.772 GAL -4.84 AZL 89.42 HCA 210.85 SMA 187.27 ECC .22089 |NC .5757 Vl 29.926

DIFFERENTIAL CORRECTIONS

TOE .5266 TRA-1.2555 TC3 1.2614 BAU .3345

ROE .4025 RRA -.5492 RC3 1.4884 FAU .44420

FDE-4.1249 FRA13.2863 FC-30.0993 BSP 9958

BDE .6628 8RA 1.3704 BC3 1.9586 FSP 9176

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

148.89 LAL .OO

RP 228.12 LAp -.33

RC 238.446 GL 5.71

PLANETOCENTRIC CONIC

C3 12.699 VHL 3.564

LNCH AZMTH LNCH TIME

90.00 18 15 40

90.00 9 58 48

100.00 19 44 28

100.00 11 12 41

110.00 21 9 26

110.00 12 4 12

MIO-G_RSE EXECUTION ACCURACY

SGT 2411.3 SGR 1544.1 $63 2714.4 ST 1048.4 SR

RRT .9095 RRF -.9723 RTF -.9289 CRT .9722 CRS

SGB 2863.4 R23 -.1934 R13 -.9589 LSA 2945.5 MSA

861 2809.9 862 550.7 THA 3!.57 ELI 1253.6 EL2

FLIGHT TIME 290,00 ARRIVAL

DISTANCE 671.193 EARTH

LOL 27.63 VL 32.763 GAL -4.82 AZL 89.38 HCA 211.89 SMA 187.12 ECC ,22021 [NC

LOP 239.52 vp 21.315 GAP -1.31 AZP 90.53 TAL 332.77 TAp 184.66 RCA 145.92 Apo 228.33

GP 8.48 ZAL 129.57 ZAP 122.71 ET8 173.22 ZAE 158.72 ETE 152.63 ZAC 96.55 ETC 256.07

DLA 14.07 RAL 161.32 RAO 6567.5 VEL 1t.580 PTH 2.03 VHP 3.261 DpA 7.87 RAp 186.53

L-I TIME ]NJ LAT ]NJ LONG INJ RT ASC XNJ A214TH INJ TIME PO CST TIM ]NJ 2 LAT

2564.33 -26.23 64.89 19.74 101.06 18 58 24 1964.4 -24.44

4302.51 3.34 177.70 15.26 61.86 11 10 30 3702.5 -.45

2277.95 -27.33 43.57 19.48 102.61 20 22 26 1678.0 -25.52

4064.14 4.32 159.64 14.72 60.39 12 20 25 3464.1 .35

2012.07 -30.20 22.51 18.62 106.84 21 42 58 1412.1 -27.60

3902.79 6.85 145.84 13.16 56.43 13 9 14 3302.8 2.39

DIFFERENTIAL CORRECTIONS

TOE .4915 TRA-1.1486 TC3 1.0635 BAU .3146

ROE .4042 RRA -.5482 RC3 1.5176 FAU .45833

FDE-4.1736 FRA13.6887 FC-31.2458 BSP 9315

BDE .6364 8RA 1.2727 BC3 1.8532 FSP 9508

ORBIT DETERMINATION ACCURACY

700.8 SS 2677.2

.9272 CST .9882

284.1 SSA 31._

137.3 ALF 33.47

DATE AUG 7 1965

TO MARS

.6215 vl

MID-COURSE EXECUTION ACCURACy

SGT 2196.3 SGR 1555.0 863 2807.4

RRT .8970 RRF -.9711 RTF -.9162

2691.1 R23 -.1992 R13 -.g559

SG1 2629.1SG2 574.2 THA 34.28

29.926

V2 24.111

CLp 123.12

ECC 1.2090

INJ 2 LONG

56.68

171.07

35.34

153.11

14.29

139,59

ORBIT DETERMINATION ACCURACY

ST 975.4 SR 705.5 SS 2699.7

CRT .9737 CRS .9228 CST .9851

LSA 2940.9 MSA 296.4 SSA 30.8

ELI 1196.6 EL2 130.9 ALF 35.65

LAUNCH DATE OCT 21 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 227.73 LAP -.56

RC 240.248 GL 6.12

PLANETOCENTRIC CONIC

CS 12.632 VHL 3.554

LNCH AZMTH LNCH TIME

90.00 18 12 31

90.00 10 2 51

100.00 19 41 36

100.00 11 16 26

110.00 21 7 10

110.00 12 7 21

DIFFERENTIAL CORRECTIONS

TOE .4560 TRA-l.0378

ROE .4061 RRA -.5476

FOE-4.2184 FRA14.0920

8DE .6106 GRA 1.1754

DISTANCE 675.082 EARTH TO MARS

LOL 27.63 VL 32.756 GAL -4.80 AZL 89.33 HCA 212.93 SMA 186.99 ECC .21958 INC .6650 vl 29.926

LOP 240.56 VP 21.350 GAP -1.61 AZP 90.56 TAL 332.81 TAp 185.74 RCA 145.93 APO 228.05 v2 24.152

GP 8.38 ZAL 129.48 ZAP 121.04 ET8 175.64 ZA( 157.08 ETE 155.07 ZAC 96.31ETC 256.11CLP 121.42

OLA 14.47 RAL 161.43 RAO 6567.5 VEL 11.577 PTH 2.02 VHp 3.210 DpA 8.05 RAp 185.90 ECC 1.2079

L-| TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2577.35 -26.40 65.80 19.92 100.65 18 55 28 1977.4 -24.67 57.56

4287.24 2.85 176.85 15.36 61.82 11 14 18 3687.2 -.94 170.22

2290.04 -27.50 44.42 19.67 102.19 20 19 46 1690.0 -25.55 36.17

4049.78 3.84 158.85 14.81 60.33 12 23 56 3449.8 -.14 152.32

2022.29 -30.40 23.24 18.83 106.45 21 40 53 1422.3 -27.84 14.98

3890.31 6.38 145.18 13.24 56.35 13 12 12 3290.3 1.91 138.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8484 BAU .2963 5GT t972.1SGR 1565.7 SG3 2899.1 ST 899.6 SR 710.2 SS 2721.3

RC3 1.5358 FAU .47219 RRT .8792 RRF -.9699 RTF -.8978 CRT .9759 CRS .9184 CST .9811

FC-32.3617 BSP 8659 SGB 2518.1 R23 -.2053 R13 -.9526 LSA 2936.5 MSA 308.5 SSA 30.5

8C3 1.7545 FSP 9841 SG1 2445.2 SG2 601.7 THA 37.58 EL1 1139.6 EL2 122.3 ALF 38.13

LAUNCH DATE OCT 21 1964 FLIGHT TIM( 294.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 227.34 LAp -.39

RC 242.030 GL 6.51

PLANETOCENTRIC CONIC

CS 12.574 VHL 3.546

LNCH AZNTH LNCH TIME

90.00 18 9 35

90.00 10 6 44

100.00 19 38 56

100.00 11 20 4

110.00 21 5 5

110.00 12 10 24

DIFFERENTIAL CORRECTIONS

TOE .4208 TRA -.9219_TC3 .6189 BAU .2811

ROE .4083 RRA -.5471 RE3 1.5533 FAU .48594

FDE-4.2664 FRA14.4870 FC-33.4563 8SP 7985

BOE .5863 BRA 1.0720 BC3 1.6720 FSp 10160

DISTANCE 678.981 EARTH TO MARS

LOt. 27.63 VL 32.748 GAL -4,78 AZL 89.29 HCA 213.98 SMA 186.86 ECC .21900 INC .7062 vt 29.926

LOP 241.61 VP 21.385 GAP -1.90 AZP 90.59 TAL 332.83 TAp 186.80 RCA 145.94 APO 227.79 V2 24.193

GP 8.28 ZAL 129.41 ZAP 119.33 ET8 174.05 ZAE 155.37 ETE 157.23 ZAC 96.07 ETC 256.16 CLP 119.68

DLA 14.85 RAL 161.55 RAD 6567.5 VEL 11.574 PTH 2.02 VHP 3.163 DpA 8.26 RAp 185.23 ECC 1.2069

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2589.73 -26.55 66.68 20.11 100.22 18 52 45 1989.7 -24.87 58.41

4272.91 2.39 176.05 15.47 61.78 11 17 57 3672.9 -1.40 169.42

2301.54 -27.67 45.24 19.87 101.79 20 17 18 1701.5 -25.76 36.95

4036.33 3.38 158.11 14.92 60.28 12 27 20 3436.3 -.60 151.58

2031.99 -30.58 23.94 19.04 106.08 21 38 57 1432.0 -28.07 15.64

3878.63 5.94 144.56 13,34 56.27 13 15 3 3278.6 1.47 138.33

MID-COURSE ExECuTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1740.8 8GR 1576.4 SG3 2989.2 ST 822.3 SR 715.3 SS 2743.4

RRT .8533 RRF -.9687 RTF -.8705 CRT .9790 CRS .9141 CST .9757

SGB 2348.4 R23 -.2100 R13 -.9494 LSA 2934.3 MSA 320.5 SSA 30.2

SG1 2261.5 862 632.7 THA 41.68 EL1 1084.2 EL2 110.6 ALF 40.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. !, 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 146.89 LAL .O0

RP 226.95 LAP -.43

RC 243.792 GL 6.89

PLANETOCENTRIC CONIC

C3 12.526 VHL 5.539

LNCH AZMTN LNCH TIME

90.00 18 6 52

90.00 10 10 29

100.00 19 56 29

100.00 11 23 33

110.00 21 3 11

110.00 12 13 20

FLIGHT TIME 296.00 ARRIVAL DATE AUG 13 1965

DISTANCE 682.889 EARTH TO MARS

LOL 27.63 VL 32.742 GAL -4.77 AZL 89.25 HCA 215.03 SNA 186.7$ ECC .21846 INC .7453 VI 29.926

LOP 242.66 vP 21.422 GAp -2.18 AZP 90.61 TAL 332.8_ TAp 187.86 RCA 145,95 APO 227.54 v2 24.235

GP 8.19 ZAL 129.36 ZAP 117.59 ETS 174.45 ZAE 155.59 ETE 159.16 ZAC 95.82 ETC 256.21CLP 117.89

OLA 15.20 RAL 161.68 RAD 6567.5 VEL 11.572 PTH 2.02 VHP 3.118 DpA 8.49 RAp 184.53 ECC 1.2061

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2601.51 -26.69 67.51 20.31 99.82 18 50 13 2001.5 -25.06 59.22

4259.49 1.96 175.30 15.61 61.75 11 21 28 3659.5 -1.83 168.67

2312.48 -27.82 46.01 20.08 101.41 20 15 2 1712.5 -25.96 37.71

4023.75 2.96 157.41 15.05 60.24 12 30 36 3423.7 -1.02 150.89

2041.21 -30.75 24.60 19.26 105.72 21 37 12 1441.2 -28.29 16.27

3867.78 5.55 143.99 13.46 56.21 13 17 48 3267.8 1.05 137.76

DIFFERENT IAL CORRECTIONS

TOE .3872 TRA -.7999 TC3 .3793 BAU .2707

ROE .4113 RRA -.5460 RC3 1.5711 FAU .49990

FOE-4.3274 FRAI4.8601 FC-34.5506 BSP 7287

90E .5649 BRA .9684 DC3 1.6162 FSP 10447

LAUMCH DATE OCT 21 1964

HELIOCENTRIC CC_IIC

RL 148.89 LAL .00

RP 226.56 LAP -.46

RC 245.534 GL 7.24

PLANETOCENTRIC CONIC

C3 12.487 VHL 3.534

LNCH AZMTH LNCH TIME

90.00 18 4 22

90.00 10 14 5

100.00 19 34 15

100.00 11 26 54

110.00 21 1 28

110.00 12 16 10

OIFFERENTIAL CORRECTIONS

TOE .3504 TRA -.6756 TC3 .1147 BAU .2653

ROE .4138 RRA -.5436 RC3 1.5850 FAU .51259

FDE-4.3694 FRAIS.2406 FC-35.5386 BSP 6683

DOE .5423 BRA .6683 9C3 1.5891 FSP 10760

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1505.2 SGR 1587.2 SG3 3077.4 ST 745.0 SR 721.1 SS 2767.7

RRT .8141 RRF -.9675 RTF -.8263 CRT .9833 CRS .9103 CST .9678

SGB 2187.4 R23 -.2104 R13 -.9469 LSA 2936.6 MSA 332.5 SSA 29.8

8G1 2083.6 SG2 665.8 THA 46.86 EL1 1032.5 EL2 94.7 ALF 44.05

FLIGHT TIME 298.00 ARRIVAL DATE AUG 15 1965

DISTANCE 686.804 EARTH TO MARS

LOL 27.63 VL 32.735 GAL -4.77 AZL 89.22 HCA 216.08 SMA 186.64 ECC .21798 INC .7823 vl 29.926

LOP 243.71 VP 21.459 GAP -2.46 AZP 90.63 TAt. 332.83 TAp 188.91 RCA 145.95 AlSO 227.32 V2 24.277

GP 8.10 ZAL 129.32 ZAP 115.80 ETS 174.83 ZAE 151.75 ETE 160.87 ZAC 95.57 ETC 256.27 CLP 116.08

DLA 15.53 RAL 161.82 RAD 6567.5 VEL 11.570 pTH 2.02 VHP 3.077 OpA 8.72 RAp 183.80 ECC 1.2055

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2612.69 -26.82 68.30 20.53 99.44 18 47 55 2012.7 -25.24 59.99

4246.97 1.55 174.60 15.76 61.72 11 24 52 3647.0 -2.24 167.97

2322.86 -27.95 46.76 20.30 101.04 20 12 38 1722.9 -26.15 38.42

4012.03 2.56 156.77 15.20 60.21 12 33 46 3412.0 -1.42 150.25

2049.95 -30.91 25.23 19.50 105.38 21 35 38 1449.9 -28.49 16.87

3857.71 5.14 143.46 13.59 56.16 13 20 27 3257.7 .67 137.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1273.6 8reR 1596.2 863 3161.4 ST 662,7 8R 726.1 $9 2787.6

RRT .7437 RRF -.9663 RTF -.7558 CRT .9877 CRS .9060 CST .9571

SGB 2042.0 R23 -.2036 R13 -.9461 LSA 2935.7 NSA 343.7 SSA 29.6

$61 1915.7 SG2 707.1 THA 53.49 ELI 980.0 EL2 76.7 ALF 47.64

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 226.1T LAP -.49

RC 247.256 GL 7.58

PLANETOCENTRIC CONIC

C3 12.456 VHL 5.529

LNCH AZMTH LNCH TIME

90.00 18 2 6

90.00 10 17 33

100.00 19 32 12

100.00 11 3g 7

110.00 20 59 55

110.00 12 18 53

FLIGHT TIME 300.00 ARRIVAL DATE AUG 17 1965

DISTANCE 690.730 EARTH TO MARS

LOL 27.65 VL 32.729 GAL -4.76 AZL 89.18 HCA 217.14 SMA 186.53 ECC .21754 [NC .8177 V1 29.926

LOP 244.77 VP 21.497 GAP -2.74 AZP 90.65 TAL 332.82 TAp 189.96 RCA'145.96 kpo 227.11 v2 24.318

GP 8,02 ZAL 129.30 ZkP 113.97 _78 175.21 ZAE 149.85 ETE 162.42 ZAC 95.31ETC 256.33 CLP 114.22

OLA 15.84 RAL 161.97 RAD 6567.5 VEL 11.569 PTH 2.02 VHP 3.039 DpA 8.98 RAp 183.04 ECC 1.2050

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2623.30 -26.94 69.06 20.76 99.06 18 45 49 2023.3 -25.40 60.73

4235.32 1.18 173.95 15.93 61.71 11 28 8 3635.3 -2.61 167.32

2332.70 -28.08 47.46 20.53 100.69 20 11 5 1732.7 -26.32 39.10

4001.15 2.19 156.17 15.36 60.18 12 36 48 3401.2 -1.79 149.65

2058.24 -31.06 25.83 19.75 105.05 21 34 14 1458.2 -28.68 17.44

3848.38 4.79 142.97 13.75 56.11 13 23 2 3248.4 .31 136.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0( .3157 TRA -.5451 TC3 -.1571 BAU .2676 $GT 1058.8 $¢d_ 1605.1 SG3 3242.5 ST 582.1 9R 731.8 SS 2810.1

ROE .4171 RRA -.5443 RC3 1.5992 FAU .52549 RRT .6277 RRF -.9650 RTF -.6298 CRT .9929 CRS .9023 CST .9404

FOE-4.4272 FRA15.5911 FC-36.5216 BSP 6109 SGB 1922.9 R23 -.1796 R13 -.9487 LSA 2940.1 MSA 355.1 SSA 29.2

DOE .5231 BRA .7703 8C3 1.6069 FSP 11026 SGl 1772.0 9;2 746.6 THA 62.15 ELI 933.5 EL2 34.3 ALF 51.54

LAUNCH DATE OCT 21 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 19 1965

EARTH TO MARS

216.20 SMA 186.44 ECC .21715 INC .8518 vl 29.926

332.79 TAP 190.99 RCA 145.95 APO 226.92 V2 24.360

147.89 ETE 163.81 ZAC 95.05 ETC 256.39 CLP 112.34

HELIOCENTRIC CONIC DISTANCE 694.663

RL 148.89 LAL .00 LOL 27.63 VL 32.724 GAL -4.76 AZL 89.15 HCA

RP 225.78 LAP -.33 LOP 245.83 VP 21.536 GAP -3.01 AZP 90.67 TAt.

RC 248.959 GL 7.90 GP 7.93 ZAL 129.29 ZAP 112.11 ETS 175.58 ZAE

PLANETOCENTRIC CONIC

C3 12.433 VHL 3.526 DLA 16.12 RAL 162.13 RAO 6367.5 V(L 11.568 PTH 2.02 VHp 3.004 DpA 9.24 RAp 182.25 ECC 1.2046

LNCH _ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

90._0 18 0 2 2633.34 -27.04 69.78 21.00 98.74 18 43 55

90.00 10 20 52 4224.54 .83 173.35 16.12 61.69 11 31 17

100.00 19 30 22 2342.01 -28.20 48.13 20.78 100.36 20 9 24

100.00 11 33 13 3991.11 1.85 155.62 15.35 60.16 12 39 44

110.00 20 56 34 2066.08 -31.20 26.40 20.01 104.74 21 33 0

110.00 12 21 31 3839.80 4.47 142.52 13.92 56.07 13 25 31

DIFFERENTIAL CORRECTION8 MID-COURS4[ EXECUTION ACCURACY

TOE .2791 TRA -.4110 TC3 -.4479 BAU .2777 SGT 888.0 SGR 1612.0 SG3 3318,1

ROE .4199 RflA -.5434 RC3 1.6094 FAU .53706 RflT .4119 RRF -.9637 RTF -.4017

FOE-4.4690 FRA15.9387 FC-37.3908 BSP 5673 S_ 1840.4 R23 -.1282 fl13 -.9552

90E .5042 BRA .6613 BC3 1.6705 FSP 11302 SG1 1665.4 SO2 783.2 THA 73.46

PO CST TIN INJ 2 LAT INJ 2 LONG

2033.3 -25.56 61.42

3624.5 -2.96 166.72

1742.0 -26,48 39.75

3391.1 -2.13 149.10

1466.1 -28.86 17.98

3239.8 -.02 136.30

ORBIT DETERMINATION ACCURACY

ST 499.2 SR 736.7 SS 2828.7

CRT .9968 CRS .8982 CST .9139

LSA 2942.6 MSA 366.2 SSA 29.0

EL1 889.3 EL2 33.2 ALF 55.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 225.38 LAP -.56

RC 250.643 GL 8.21

PLANETOCENTRIC CONIC

C3 12.422 VHL 3.§24

LNCH AZNTH LNCH TIME

90.00 17 58 12

90.00 10 24 4

100.00 19 28 45

100.00 11 36 12

110.00 20 57 23

110.00 12 24 3

DIFFERENTIAL CORRECTIONS

TCE .2423 TRA -.2725 TC3 -.7507 BAU .2962

ROE .4231 RRA -.5418 RC3 1.6179 FAU .54810

FDE-4.5148 FRA16.2623 FC-38.1998 BSP 5405

BOE .4876 BRA .6085 BC3 1.7836 FSP 11553

DISTANCE 698.605 EARTH TO MARS

LOL 27.63 VL 32.719 GAL -4.76 AZL 89.12 HCA 219.27 SMA 186.35 ECC .21680 INC .8842 V1 29.926

LOP 246.90 VP 21.576 GAP -3.28 AZP 90.68 TAL 332.75 TAp 192.02 RCA 145.95AP0 226.75 V2 24.402

GP 7.84 ZAL 129.31 ZAP 110.22 ETS 175.94 ZAE 145.89 ETE 165.08 ZAC 94.78 ETC 256.46 CLP 110.42

DLA 16.39 RAL 162.29 RAD 6567.5 VEL 11.568 PTH 2.02 VHp 2.973 DpA 9.52 RAp 181.44 ECC 1.2044

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2642.82 -27.14 70.45 21.25 98.41 18 42 15 2042.8 -25.69 82.08

4214.62 .51 172.80 16.32 61.69 11 34 19 3614.6 -3.28 168.16

2350.80 -28.30 48.78 25.04 100.04 20 7 56 1750.8 -26.62 40.36

3981.87 1.54 155.11 15.75 60.14 12 42 34 3381.9 -2.44 148.59

2073.49 -31.32 26.94 20.29 104.44 21 31 56 1473.5 -29.02 18.49

3831.95 4.17 142.11 14.11 56.04 13 27 55 3231.9 -.32 135.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 805.2 SGR 1617.7 SG3 3388.7 ST 417.8 SR 741.7 SS 2847.4

RRT .0702 RRF -.9824 RTF -.0432 CRT .9955 CRS .8944 CST .8687

SGB 1807.0 R23-.0484 R13 -.9616 LSA 2947.8 MSA 376.8 SSA 28.7

SG1 1819.0 SG2 802.6 THA 87.35 EL1 850.6 EL2 34.3 ALF 60.66

LAUNCH DATE OCT 21 1964 FLIGHT TIME 306.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 224.99 LAp -.§9

RC 252.307 GL 8.50

PLANETOCENTRIC CONIC

C3 12.417 VHL 3.524

LNCH AZMTH LNCH TIME

90.00 17 56 34

90.00 10 27 8

100.00 19 27 20

100.00 11 39 4

110.00 20 56 23

110.00 12 26 30

DIFFERENTIAL CCRRECTIONS

TOE .2052 TRA -.1294

ROE ,4265 RRA -.3398

FOE-4.5808 FRA16.5604

808 .4733 8RA .5650

DISTANCE 702.555 EARTH TO MARS

LOL 27.63 VL 32.714 GAL -4.76 AZL 89.08 HCA 220.34 SMA 186.27 ECC .21650 INC .9151 Vl 29.926

LOP 247.97 VP 21.818 GAP -3.34 AZP 90.70 TAL 332.75 TAp 193.04 RCA 145.94 APO 226.60 V2 24.444

GP 7.75 ZAL 129.34 ZAP 108.30 ETS 176.29 ZAE 143.85 ETE 166.23 ZAC 94.51 ETC 256.54 CLP 108.48

DLA 16.63 RAL 162.48 RAD 6567.5 VEL 11.567 PTH 2.02 VHp 2.945 DPA 9.80 RAp 180.60 ECC 1.2044

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2651.75 -27.23 71.09 21.52 98.10 t8 40 46 2051.8 -25.82 62.71

4205.53 .22 172.29 16.55 61.68 11 37 13 3605.5 -3.57 165.66

2359.08 -28.40 49.36 21.32 99.74 20 6 39 1759.1 -26.76 40.94

3973.44 $.26 $54.65 $5.97 60.$3 12 43 17 3373.4 -2.73 148.13

2080.47 -_1.44 27.45 20.57 104.16 21 31 3 1480.5 -29.18 18.98

3824.81 3.90 141.73 14.32 56.01 13 30 15 3224.8 -.59 135.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.0856 BAU .3225 9GT 830.6 SgR 1621.7 SG3 3453.2 ST 340.8 SR 746.7 SS 2865.0

RC3 1.6242 FAU .5§836 RRT -.3097 RRF -.9610 RTF .3518 CRT .9772 CRS .8907 CST .7847

FC-38.9286 BSP 5334 Sr_ 183!.3 RZ3 .0418 R$3 -.9617 LSA 2954.9 MSA 387.1 SSA 28.4

BC3 1.9425 FSP 11778 981 1849.7 SG2 795.1 THA 102.07 EL1 818.1 EL2 66.1 ALF 65.79

LAUNCH DATE OCT 21 1964 FLIGHT TIME 308.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .OD

RP 224.60 LAp -.63

RC 253.951GL 8.78

PLANETOCENTRIC CONIC

CS 12.422 VHL 3.524

LNCH AZMTH LNCH TIME

90.00 17 55 11

90.00 10 30 4

100.00 19 26 8

100.00 11 41 49

110.00 20 55 34

110.00 12 28 52

DIFFERENTIAL CORRECTION9

TOE .1639 TRA .0156 TC3-1.4036 BAU .3§60

ROE .4276 RRA -.5396 RC3 1.6201 FAU .56475

FOE-4.5419 FRA16.8980 FC-39.3602 BSP 5590

BDE .4580 8RA .5398 BC3 2.1435 FSP 12110

DISTANCE 706.511 EARTH TO MARS

LOL 27.63 VL 32.709 GAL -4.76 AZL 89.05 HCA 221.41 SHA 186.20 ECC .21624 INC .9451 vl 29.928

LOP 249.04 VP 21.656 GAP -3.80 AZP 90.71 TAL 332.64 TAp 194.05 RCA 145.93 APO 226.46 V2 24.488

GP 7.66 ZAL 129.39 ZAP 106.36 ETS 175.63 ZAE 141,77 ETE 167.28 ZAC 94.23 ETC 256.61 CLP 106.51

DLA 16.85 RAL 162.67 RAD 6567.5 VEL 11.568 PTH 2.02 VHP 2.921 DPA 10.09 RAp 179.74 ECC 1.2044

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2660.$2 -27.30 75.69 21.01 97.85 18 39 31 2060.1 -25.94 63.Z9

4197.35 -.05 $71.83 15.79 61.68 11 40 1 3597.3 -3.83 165.20

2366.84 -28.49 49.92 21.S! 99.46 20 § 35 1766.8 -26.89 41.48

3965.82 1.00 154.23 $6.21 60.$2 12 47 54 3365.8 -2.99 147.71

2087.02 -39.55 27.93 20.88 103.90 21 30 21 1487.0 -29.32 19.44

3818.41 3.65 141.40 14.55 55.99 13 32 30 3218.4 -.84 135.19

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1025.0 SGR $620.9 SG3 3507.6 ST 268.3 SR 748.3 SS 2870.6

RRT -.5832 RRF -.9593 RTF .6307 CRT .9068 CRS .8846 CST .6143

SG8 $957.8 R23 .$093 R$3 -.9570 LSA 2952.0 MSA 396.9 SSA 28.5

SG$ $757.3 $82 788.0 THA $15.43 EL1 787.7 EL2 107.4 ALF 71.64

LAUNCH DATE OCT 21 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 27 1965

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

110.00

HELIOCENTRIC CONIC DISTANCE 710.479 EARTH TO MARS

RL 148.89 LAL .00 LOL 27.63 VL 32.705 GAL -4.77 AZL 69.03 HCA 222.49 SHA 186.13 ECC .21602 INC .9739 vl 29.926

RP 224.21 LAp -.68 LOP 250.15 VP 21.698 GAP -4.06 AZP 90.72 TAL 332.57 TAp $95.06 RCA 145.92 APO 226.33 V2 24.527

RC 255.576 GL 9.04 GP 7.57 ZAL 129.46 ZAp 104.39 ETS $76.96 ZAE 139.63 ETE 168.25 ZAC 93.95 ETC 256.70 CLP $04.52

PLANETOCENTRIC CONIC

C3 12..434 VHL 3.526 DLA 17.06 RAL $62.87 RAD 6367.5 VEL ll. SG8 PTH 2.02 VHP 2.900 DpA 10.39 RAp 178.87 ECC 1.2046

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO csT TIM INJ 2 LAT INJ 2 LONG

17 54 0 2667.98 -27,38 72.28 22.11 97.54 18 38 28 2068.0 -26.05 63.84

10 32 53 4189.87 -.29 175.42 17.05 65.68 $1 42 43 3589.9 -4.07 164.78

19 25 7 2374.$3 -28.57 50.44 21.91 99.20 20 4 42 1774.1 -27.00 41.99

11 44 27 3958.96 .76 153.85 $6.46 80.$2 12 50 26 3359.0 -3.22 147.33

20 54 55 2093.19 -31.§5 28.39 21.19 103.84 21 29 48 $493.2 -29.45 19.87

12 31 9 3812.66 3.43 $45.09 14.80 53.97 $3 34 41 3212.7 -I.08 134.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .1283 TRA .1695 TC3-$.7308 BAU .3945 SGT $271.Z $GR 1622.1 SG3 3558.7 ST 228.5 SR 753.9 SS 2889.0

ROE .4320 RRA -.5352 RC3 1.6236 FAU .57403 RRT -.7338 RRF -.9577 RTF .7869 CRT .7054 CRS .8819 CST .2950

F08-4.8074 FRA17.1134 FC-39.9678 BSP 6059 S_ 2060.9 R23 .1307 R$3 -.9588 LSA 2966.5 MSA 407.3 SSA 28.0

BDE .4507 BRA .5613 BC3 2.3731 FSP $2226 SG$ 1928.5 $82 726.6 THA 123.72 EL1 771.7 EL2 158.2 ALF 77.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .OO

RP 223.62 LAP ".69

RC 257_180 GL "- 9.29

PLANETOCENTRIC CONIC

CS 12.455 VHL 3.529

LNCH AZMTH LNCH TIME

90.00 17 53 3

90.00 lO 35 34

100.00 19 24 20

100.00 11 46 58

110.00 20 54 27

110.00 12 33 20

LOL

LOP 251.19 Vp 21.740 GAP -4.31 AZP 90.73 TAL 332.49 TAp 196.05 RCA 145.90 APO 226.23

GP 7.47 ZAL 129.54 ZAP 102.40 ET$ 177.29 ZAE 137.51 ETE 169.14 ZAC 93.66 ETC 256.79 CLP 102.51

DLA 17.24 RAL 163.09 RAD 6567.5 VEL 11.569 PTH 2.02 VHP 2.883 DpA 10.69 RAp 177.98 ECC 1.2050

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2675.29 -27.44 72.78 22.43 97.28 18 37 38 2075.5 -26.15 64.35

4183.27 -.50 171.05 17.33 61.69 11 45 17 3583.3 -4.28 164.41

2380.92 -28.64 50.93 22._3 98.95 20 4 1 1780.9 -27.11 42.47

3952.87 .56 155.52 16.74 60.11 12 52 51 3352.9 -3.42 147.00

2098.95 -31.74 28.81 21.52 103.41 21 29 26 1498.9 -29.57 20.27

3807.61 5.24 140.83 15.06 55.95 15 36 48 3207.6 -1.25 154.62

FLIGHT TIME 312.00 ARRIVAL DATE AUG 29 1965

DISTANCE 714.454 EARTH TO MARS

27.63 VL 32.702 GAL -4.78 AZL 89.00 HCA 223.57 SMA 186.07 ECC .21584 INC 1.0016 Vl 29.926
V2 24.569

DIFFERENTIAL CORRECTIONS

TOE .0904 TRA .3252 TC3-2.0699 8AU .4379

RDE .4360 RRA -.5307 RC3 1.6222 FAU .56147

FDE-4.6564 FRAtT,3129 FC-40.4187 BSP 8678

8DE .4452 8RA .6224 8C3 2.6299 FSP 12344

LAUNCH DATE OCT 21 1984

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 223.44 LAP -.72

RC 238.263 GL 9.33

PLANETOCENTRIC CONIC

CS 12.484 VHL 3.533

LNCH AZNTH LNCH TIME

gO.DO 17 52 19

90.00 10 38 8

lOO.O0 19 23 43

100.00 11 49 23

110.00 20 54 10

110.00 12 35 27

DIFFERENTIAL CORRECTIONS

TOE .0514 TRA .4848 TC3-2.4175 8AU .4854

ROE .4398 RRA -.5257 RC3 1.6172 FAU .58745

F08-4.6983 FRA17.4848 FC-40.7391 BSP 7506

808 .4428 BRA .7130 BC3 2.9085 FSP 12445

ORBIT DETERMINATION ACCURACY

ST 225.8 SR 758.5 SS 2903.3

MID-COURSE EXECUTION ACCURACY

SGT 1569.0 S¢_ 1620.5 SG3 3601.1

RRT -.8133 RRF -.9580 RTF .8692 CRT .3359 CRS .8788 CST -.1489

SG8 2255.6 R2S .1309 RI3 -.9600 LSA 2980.1 NSA 416.9 SSA 27.5

Sgl 2147.8 8G2 688.8 THA 133.86 EL1 762.6 EL2 211.5 ALF 83.81

FLIGHT TIME 314.00 ARRIVAL

DISTANCE 718.436 EARTH TO MARS

LOL 27.65 VL 32.699 GAL -4.80 AZL 88.97 HCA 224.65 SI4A 186.01 ECC .21571 INC 1.0281 Vl 29.926

LOP 252.28 VP 21.782 GAP -4.55 AZP 90.73 TAL 332.39 TAP 197.04 RCA 145.89 APO 226.13 V2 24.611

GP 7.57 ZAL 129,65 ZAP 100.40 ETS 177.61 ZAE 135.34 ETE 169.96 ZAC 93.37 ETC 256.88 CLP 100.48

DLA 17.41 RAL 163.32 RAD 6567.5 VEL 11.570 pTH 2.02 VHP 2.869 DpA 10.99 RAp 177.08 ECC 1.2055

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

2682.07 -27.50 73.27 22.76 97.04 18 37 1 2082.1 -26.24 64.83

4177.48 -.69 170.73 17.62 61.89 11 47 45 3577.5 -4.47 164.08

2387.22 -28.71 51.39 22.57 98.72 20 3 32 1787.2 -27.20 42.91

3947.57 .38 153.23 17.03 60.11 12 55 11 3347.6 -3.60 146.70

2104.32 -31.83 29.21 21.87 103.19 21 29 14 1504.3 -2g.68 20.65

3803.24 3.07 140.60 15.34 55.94 13 38 50 3203.2 -1.42 134.40

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1898.4 SGR 1616.4 863 3634.7 ST 265.8 9R 762.7 86 2915.1

RRT -.8566 RRF -.9541 RTF .9143 CRT -.0420 CRS .8757 CST -.5157

8r_ 2493.3 R23 .1206 R13 -.9649 LSA 2994.6 MSA 426.0 SSA 27.1

SOl 2404.8 962 658.3 THA 140.34 EL1 762.7 EL2 265.5 ALF 90.96

DATE AUG 31 1965

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.8g LAL .00

RP 223.05 LAP -.75

RC 260.326 GL 9.75

PLANETOCENTRIC CONIC

C3 12.521 VHL 3.539

LNCH AZMTH LNCH TIME

90.OQ 17 51 48

9O.OO 10 40 34

100.00 19 23 22

100.00 11 51 41

110.00 20 54 4

110.00 12 37 29

FLIGHT TIME 316.00 ARRIVAL DATE SEP 2 1965

LOL 27.63 VL 32.696 GAL

LOP 253.37 VP 21.825 GAP

GP 7.27 ZAL 129.77 ZAP

DISTANCE 722.426 EARTH TO MARS

-4.81 AZL 88.g5 HCA 225.74 SMA 185.96 ECC .21562 INC !.0559 vl 29.926

-4.79 _ZP 90.74 TAL 332.28 TAp 1g8.01 RCA 145.86 Apo 226.05 V2 24.653

g8.38 ET8 177.92 ZAE 133.15 ETE 170.72 ZAC 93.08 ETC 256.97 CLP 98.45

DLA 17.55 RAL 163.56 RAD 6567.5 VEL 11.572 pTH 2.02 VHP 2.859 OPA 11.29 RAp 176.17 ECC 1.2061

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2688.32 -27.55 73.72 23.11 96.82 18 36 37 2088.3 -26.32 65.27

4172.51 -.85 170.45 17.94 61.69 11 50 7 3572.5 -4.63 163.80

2393.04 -26.77 51.81 22.92 98.50 20 3 15 1793.0 -27.29 43.32

3943.03 .22 152.98 17.34 60.11 12 57 24 3343.0 -3.75 146.45

2109.29 -31.90 29.57 22.23 102.98 21 29 13 1509.3 -29.79 21.00

3799.54 2.93 140.41 15.65 55.93 13 40 49 3199.5 -1.56 134.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0115 TRA .6476 TC3-2.7703 BAU .5362 $GT 2248.0 $GR 1609.4 $63 3658.4 ST 335.7 SR 765.9 SS 2922.9

ROE .4433 RRA -.5202 RC3 1.6076 FAU .59159 RRT -.8814 RRF -.9520 RTF .9406 CRT -.2960 CRS .8721CST -.7232

FDE-4.7261 FRAtT.6293 FC-40.9029 8SP 8471 8r_ 2764.7 R23 .1067 R13 -.9702 LSA 3008.8 MSA 434.9 SSA 26.8

8DE .4454 BRA .8307 8C3 3.2029 FSP 12534 SGt 2690.8 SG2 835.1THA 145.56 EL1 773.6 EL2 317.4 ALF 98.90

LAUNCH DATE OCT 21 lg84 FLIGHT TIME 318.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC C(_IC DI�TANCE 726.423 EARTH

RL 148.89 LAL .00 LOt. 27.63 VL 32.893 GAL -4.83 AZL 88.92 HCA 226.83 SMA 185.91 ECC .21557 INC

RP 222.66 LAp -.79 LOP 254.48 VP 21.868 GAP -5.03 AZP 90,74 TAL 332.15 TAP 198.98 RCA 145.84 APO

RC 261.869 GL 9.96 GP 7.17 ZAL 129.91 ZAP 96.36 ETS 178.22 ZAE 130.g5 ETE 171.43 ZAC 92.78 ETC

PLANETOCENTRIC CONIC

C3 12.587 VML 3,543 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME

90.00 17 51 31 2694.05 -27.59 74.13 23.47 96.62 18 36 25

90.00 10 42 53 4168.35 -.90 170.22 18.27 61.70 11 52 22

100.00 19 23 12 2398.38 -28.82 52.20 23.29 98.30 20 3 11

100.00 11 53 53 3969.25 .10 152.77 17.67 60.11 12 59 33

110.00 20 54 8 2113.89 -31.97 29.92 22.61 102.79 21 29 22

110.00 12 39 27 3796.51 2.82 140.25 15.97 55.92 13 42 44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0291 TRA .8136 TC3-3.1256 8AU .5896 SGT 2811.2 SGR 1600.0 SG3 3673.0

ROE .4467 RRA -.5140 tiC3 1.5947 FAU .59431 RRT -.8959 RRF -.9498 RTF .9569

F08-4.7483 FRA17.7418 FC-40.9403 BSP 9528 SG8 3062.4 R23 .0926 R13 -.9749

BDE .4476 BRA .9624 8C3 3.5089 FSP 12594 $G1 2999.2 SG2 618.8 THA 149.82

TO MARS

1.0788 vl 29.926

225.99 V2 24.695

257.07 CLP 96.41

17.68 RAL 163.82 RAD 6567.5 VEL 11.574 PTH 2.02 VHP 2.853 DPA 11.59 RAP 175.25 ECC 1.2068

PO CST TIM INJ 2 LAT INJ 2 LONG

2094.0 -26.39 65.67

3568.4 -4.76 163.57

1798.4 -27.37 43.70

3339.3 -3.88 146.25

1513.9 -29.88 21.33

3196.5 -1.68 134.05

ORBIT DETERMINATION ACCURACY

ST 422.0 SR 768.6 88 2928.4

CRT -.4455 CRS .8685 CST -.8291

LSA 3024.4 HSA 443.6 sSA 26.4

ELi 797._ EL2 364.0 ALF 107.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 320.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .OO

RP 222.28 LAP -.62

RC 283.392 GL 10.17

PLANETOCENTRIC CONIC

C3 12.622 VHL 3.553

LNCN AZMTH LNCH TIME

90.00 17 51 28

90.00 10 45 5

100.00 19 23 15

100.00 11 55 59

110.00 20 54 23

110.00 12 41 20

DIFSrERENTI AL CORRECTIONS

TOE -.0706 TRA .9824

RDE .4503 RRA -.5069

FDE-4.7704 FRA17.8123

GOE .4558 BRA 1.1054

DISTANCE 730.427 EARTH TO MARS

LOL 27.63 VL 32.691GAL -4.86 AZL 88.90 HCA 227.92 SMA 185.87 ECC .21555 INC 1.1029 vl 29.926

LOP 255.55 VP 21.912 GAp -5.27 AZP 90.74 TAL 332.02 TAp 199.94 RCA 145.81 APO 225.94 v2 24.737

GP 7.06 ZAL 130.07 ZAp 94.34 ETS 178.51 ZAE 128.74 ETE 172.08 ZAC 92.48 ETC 257.18 CLp 94.38

DLA 17.79 RAL 164.09 RAD 6567.5 VEL 11.576 PTH 2.02 VHp 2.850 OpA 11.88 RAp 174.34 ECC 1.2077

L-[ TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME RO CST TIM INJ 2 LAT INJ 2 LONG

2699.26 -27.63 74.51 23.86 96.44 18 36 27 2099.3 -26.46 66.04

4165.00 -1.09 170.03 18.62 61.70 11 54 30 3565.0 -A.87 163.38

2403.26 -28.87 52.56 23.68 98.12 20 3 18 1803.3 -27.44 44.04

3936.23 -.01 152.61 18.01 60.11 13 1 35 3336.2 -3.98 146.08

2118.12 -32.04 30.23 23.01 102.62 21 29 41 1518.1 -29.97 21.63

3794.14 2.73 140.13 16.31 55.91 13 44 34 3194.1 -1.77 133.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.4824 BAU .6452 SGT 2984.0 S_ 1588.4 SG3 3678.0 ST 517.4 SR 771.2 SS 2932.4

RC3 1.5788 FAU .59566 RRT -.9045 RRF -.9473 RTF .9676 CRT -.5358 CRS .8652 CST -.8859

FC-40.8558 BSP 10652 SGB 3380.4 R25 .0800 R13 -.9790 LSA 3042.5 MSA 451.7 SSA 26.0

BC3 3.6235 FSp 12612 SG1 3325.3 SG2 607.8 THA 153.33 EL1 836.9 EL2 402.5 ALF 116.29

LAUNCH DATE OCT 21 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 221.89 LAp -.85

RC 264.895 GL 10.36

PLANETOCENTRIC CONIC

C3 12.685 VHL 3.562

LNCH AZNTH LNCH TIME

90.00 17 51 58

90.00 10 47 10

100.00 19 23 30

100.00 11 57 58

110.00 20 54 49

110.00 12 43 9

OIFFERENTIAL CORRECTIONS

TOE -.1127 TRA 1.1541

ROE .4537 RRA -.4991

FDE-4.7849 FRAt7.8472

BD( .4675 BRA 1.2574

DISTANCE 734.439 EARTH TO MARS

LOt, 27.63 VL 32.688 GAL -4.88 AZL 88.87 HCA 229.02 SMA 185.84 ECC .21558 INC 1.1263 vt 29.926

LOP 256.65 VP 21.956 GAP -5.50 AZP 90.74 TAL 351.87 TAp 200.89 RCA 145.77 Apo 225.90 V2 24.779

G,P 6.95 ZN.. 130.25 ZAp 92.32 ETS 178.79 ZAE 126.53 ETE 172.70 ZAC 92.19 ETC 257.28 CLP 92.34

DLA 17.89 RAL 164.37 RAD 6567.5 VEL 11.579 PTH 2.02 VHp 2.850 OpA 12.16 RAp 173.43 ECC 1.2088

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2703.95 -27.67 74.85 24.26 96.27 18 36 42 2103.9 -26.51 66.37

4162.44 -1.17 169.89 18.98 61.71 11 56 32 3562.4 -4.95 163.24

2407.66 -28.91 52.88 24.08 97.96 20 3 38 1807.7 -27.51 44.35

3933.96 -.08 152.48 18.38 60.11 13 3 32 3334.0 -4.06 145.95

2121.97 -32.09 30.51 25.42 102.46 21 30 11 1522.0 -30.05 21.90

3792.42 2.66 140.04 16.66 55.91 13 46 21 3192.4 -1.83 133.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.8368 BAU .7024 SGT 3362.8 SGR 1574.4 SG3 3673.2 ST 618.2 SR 773.3 SS 2933.4

RC3 1.5596 FAU .59548 RRT -.9093 RRF -.9447 RTF .9748 CRT -.5924 CRS .8617 CST -.9184

FC-40.6400 BSP 11834 SGJB 3713.1 R23 .0694 R13 -.9824 LSA 3061.5 MSA 459.8 SSA 25.6

BC3 4.1417 FSP 12605 $61 3664.1SG2 601.2 THA 156.26 ELI 890.5 EL2 432.5 ALF 124.57

LAUNCH DATE OCT 21 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 221.51 LAP -.88

RC 266.379 GL 10.54

PLANETOCENTRIC CONIC

C3 12.757 VHL 3.572

LNCH AZMTH LNCH TIME

90.00 17 52 1

90.00 10 49 7

100.00 19 23 58

100.00 11 59 51

110.00 20 55 25

110.00 12 44 53

DIFFERENTIAL CORRECTIONS

TOE -.1559 TRA 1.3281

ROE .4573 RRA -.4904

F06-4.7971 FRA17.8442

BOE .4831 BRA 1.4157

DISTANCE 738.458 EARTH TO MARS

LOL 27.63 VL 32.687 GAL -4.91AZL 88.85 HCA 230.13 SMA 185.81ECC .21565 INC 1.1489 vl Z9.926

LOP 257.75 VP 22.000 GAP -5.75 AZP 90.74 TAL 331.71 TAp 201.83 RCA 145.74 APO 225.88 V2 24.820

GP 6.84 ZAL 130.45 ZAp 90.31ETS 179.06 ZAE 124.31ETE 173.27 ZAC 91.89 ETC 257.39 CLP 90.31

OLA 17.96 RAL 164.66 RAD 6567.5 VEL 11.582 PTH 2.03 VHp 2.854 DPA 12.44 RAp 172.53 ECC 1.2100

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2708.13 -27.70 75.15 24.67 96.12 18 37 9 2108.1 -26.56 66.67

4160.68 -1.23 169.79 19.37 61.71 11 58 28 3560.7 -5.00 163.14

2411.61 -28.95 53.16 24.50 97.81 20 4 9 1811.6 -27.56 44.63

3932.44 -.14 152.40 18.76 60.11 13 5 24 3332.4 -4.11 145.87

2125.47 -32.14 30.77 23.64 102.31 21 50 51 1525.5 -30.12 22.15

3791.35 2.62 139.98 17.04 55.91 15 48 4 3191.3 -1.87 133.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.1882 BAU .7609 SGT 3743.6 SGR 1558.2 SG3 3659.0 ST 722.5 SR 775.1 Ss 2932.7

RC3 1.5373 FAU .59386 RRT -.9117 RRF -.9417 RTF .9800 CRT -.6306 CRS .8584 CST -.9388

FC-40.3001BSP 13050 SGB 4056.6 R23 .0606 R13 -.9851 LSA 3082.9 MSA 467.2 SSA 25.1

BC3 4.4615 FSP 12560 SG1 4012.6 SG2 597.5 THA 158.73 EL1 957.5 EL2 433.9 ALF 131.82

LAUNCH DATE OCT 21 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 12 1965

EARTH TO MARS

185.78 ECC .21576 INC 1.1710 vl 29.928

202.76 RCA 145.70 Apo 225.87 V2 24.862

173.80 ZAC 91.60 ETC 257.49 CLP 88.30

HELIOCENTRIC CONIC DISTANCE 742.484

RL 148.89 LAL .OO LOL 27.63 VL 32.685 GAL -4.94 AZL 88.83 HCA 231.23 SNA

RP 221.15 LAp -.91 LOP 258.86 VP 22.045 GAP -5.95 AZP 90.73 TAL 331.53 TAP

RC 267.844 GL 10.70 GP 6.73 ZAL 130.66 ZAP 88.31 ETS 179.32 ZAE 122.11 ETE

PLANETOCENTRIC CONIC

C3 12.836 VHL 3.583 OLA 18.02 RAL 164.97 RAD 6567.5 VEL 11.586 PTH 2.03 VHP 2.861 DpA 12.71 RAp 171.64 ECC 1.2113

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90,00 17 52 37 2711.82 -27.73 75.42 25.11 95.99 18 57 49

90.00 10 30 58 4139.72 -1.26 169.73 19.77 61.71 12 0 17

100.00 19 24 $8 2415.11 -28.98 53.42 24.94 97.68 20 4 53

100.00 12 1 38 3931.66 -.16 152.36 19.16 60.11 13 7 10

110.00 20 56 12 2128.61 -32.19 31.01 24.29 102.18 21 31 41

110.00 12 46 33 3790.92 2.60 139.96 17.43 55.90 13 49 44

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTIC_ ACCURACY

TOE -.2000 TRA 1.5042 TC3-4.5350 BAU .8205 $GT 4130.6 $GR 1540.2 $G3 $635.8

ROE .4608 RRA -.4811 RC3 1.5124 FAU .59085 flRT -,9124 RRF -.9386 RTF .9837

FDE-4.8042 FRA17.6066 FC-39.6432 BSP 14283 5¢,I) 4408.4 R23 .0336 R13 -.987S

BOE .5023 BflA 1.5792 BC3 4.7806 FSP 12484 SG1 4367.9 SG2 596.3 THA 160.84

PO CST TIN INJ 2 LAT INJ 2 LONG

2111.8 -26.61 66.93

3559.7 -5.03 163.09

1815.1 -27.61 44.88

3331.7 -4.14 145.83

1528.6 -30.18 22.37

3190.9 -1.89 133.75

O_BIT OETERNINATION ACCURACY

ST 829.2 SR 776.5 SS 2929.8

CRT -.6570 CRS .8551 CST -.9522

LSA 3106.2 NSA 474.4 SSA 24.7

EL1 1034.6 EL2 469.2 ALF 137.86

411



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 220.75 LAP -.94

RC 289.292 GL 10.86

PLANETOCENTRIC CONIC

C3 12.928 VHL 3.596

LNCN AZMTH LNCH TIME

90.00 17 53 27

90.00 10 52 41

100.00 19 25 30

100.00 12 3 19

110.00 20 57 9

110.00 12 48 9

FLIGHT TIME 328.00 ARRIVAL DATE SEP 14 1965

DISTANCE 746.517 EARTH TO MARS

LOL 27.63 VL 32.684 GAL -4.98 AZL 88.81HCA 232.34 SMA 185.76 ECC .21591 INC 1.1925 vl 29.926

LOP 259.97 VP 22.090 GAP -6.17 A 7P 90.73 TAL 3_1._4 TAp 203.69 RCA 145.66 APO 225.87 V2 24.903

GP 6.61 ZAL 130.89 ZAP 86.32 (TS 179.58 ZAE 119.91ETE 174.50 ZAC 91.50 ETC 257.60 CLP 86.30

OLA 18.07 RAL 165.29 RAD 6567.5 VEL 11.589 PTH 2.03 VHP 2.872 DPA 12.97 RAp 170.76 ECC 1.2128

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2715.00 -27.75 75.65 25.56 95.88 18 38 42 2115.0 -26.65 67.15

4159.54 -1.27 169.72 20.19 61.71 12 2 0 3559.5 -5.04 163.08

2418.16 -29.01 53.64 25.39 97.57 20 5 46 1818.2 -27.65 45.10

3931.61 -.16 152.36 19.58 60.11 13 8 50 3351.6 -4.14 145.82

2131.40 -32.23 31.22 24.74 102.06 21 32 41 _531.4 -30.25 22.57

3791.14 2.61 139.97 17.84 55.90 13 51 20 3191.1 -1.88 133.77

DIFFERENTIAL CORRECTIONS

TDE -.2446 TRA 1.6827 TC3-4.8734 BAU .8805

ROE .4642 RRA -.4712 RC3 1.4842 FAU .58816

FOE-4.8037 FRAt7.7344 FC-39.2514 BSP 15545

BOE .5247 BRA 1.7474 BCS 5.0944 FSP 12387

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .O0

RP 220.37 LAp -.97

RC 270.721GL 11.O1

PLANETOCENTRIC CONIC

C3 13.028 VHL 3.609 0LA

LNCH A2MTH LNCH TIM( L-I TIME INJ LAX

90.00 17 54 30 2717.71 -27.77

gO.DO 10 54 17 4160.15 -1.25

100.00 19 26 35 2420.78 -29.03

100.00 12 4 54 3932.29 -.14

110.00 20 58 17 2133.86 -32.26

110.00 12 49 40 3791.98 2.64

DIFFERENTIAL CORRECTIONS

TDE -.2904 TRA 1.6622 TC3-5.Z048 BAU .9412

ROE .4677 RRA -.4605 RC3 1.4540 FAU .58028

FDE-4.8013 FRA17.6250 FC-38.5611 BSP 16803

BDE .5505 8RA L.9183 8CS 5.4039 FSP 12247

HID-COURSE ExECuTION ACCuhACY C_BIT DETERMINATION ACCURACY

SGT 4515.4 SGR 1519.9 SG3 3602.9 ST 937.5 SR 777.4 SS 2923.9

flhT -.9116 RRF -.9351 RTF .9865 CRT -.6753 CRS .8518 CST -.9612

SGB 4764.3 R23 .0482 R13 -.9891 LSA 3130.5 MSA 481.5 SSA 24.2

SG1 4726.8 662 596.8 THA 162.66 EL1 1119.2 ELI 480.3 ALF 142.79

FLIGHT TIME 350.00 ARRIVAL DATE SEP 16 1965

DISTANCE 750.557 EARTH TO MARS

LOt. 27.63 VL 52.683 GAL -5.01 AZL 88.79 HCA 233.46 SMA 185.75 ECC .21609 INC 1.2183 vl 29.926

LOP 261.08 VP 22.135 GAP -6.39 AZP 90.72 TAL 331.14 TAp 204.60 RCA 145.61 APO 225.89 V2 24..945

GP 6.49 ZAL 131.15 ZAP 84.38 ETS 179.82 Z/ME 117.73 ETE 174.77 ZAC 91.02 ETC 257.71 CLP 84.32

18.09 hAL 165.62 RAD 6567.5 VEL 11.594 PTH 2.0S VHP 2.886 OPA 15.21 RAP 169.91 ECC 1.2144

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

75.84 26.03 95.78 18 39 48 21-17.7 -26.68 67.34

169.76 20.63 6f.71 12 3 37 3560.1 -5.02 163.11

53.83 25.86 97,47 20 6 55 1820.8 -27.69 45.29

152.39 20.01 60.11 13 10 26 3332.3 -4.12 145.86

51.40 25.22 101.96 21 33 51 1533.9 -30.28 22.75

140.01 18.27 55.91 13 52 52 3192.0 -1.85 133.81

MID-COURSE EXECUTION ACCuhACY ORBIT DETERMINATION ACCURACY

S_T 4898.9 S6R 1498.1 SG3 3561.6 ST 1046.7 SR 778.1 88 2916.3

RhT -.9098 RRF -.9313 RTF .9885 CRT -.6889 CRS .8486 C$T -.9677

SG8 5122.9 R23 .0439 R13 -.9905 LSA 3157.1 MSA 488.2 SSA 23.8

SGI 5087.8 SG2 598.6 THA 164.23 ELI 1209.4 ELI 488.2 ALF 146.80

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148,89 LAL .OO

RP 220.00 LAP -1.01

RC 272.154 GL 11.15

PLAMETOCENTRIC CONIC

C3 13.137 VHL 5.624

LNCH AZMTH LNCH TIME

90.00 17 55 46

90.00 10 55 46

100.00 19 27 51

100.00 12 6 22

110.00 20 59 35

110.00 12 51 8

LOL

LOP 262.20 VP 22.181 GAP -6.60 AZP 90.72 TAL 350.95 TAp 205.50 RCA 145.56 Apo 225.91 V2 24.986

GF 6.37 ZAL 131.41 ZAp 82.41ETS 180.05 ZAE 115.56 ETE 175.21 ZAC 90.73 ETC 257.82 CLP 82.36

BLA 16.11RAL 165,96 RAO 6567.5 VEL 11.598 PTH 2.03 VMP 2.904 DpA 13.44 RAP 169.07 ECC 1.2162

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.95 -27.78 76.00 26.52 95.70 18 41 6 2119.9 -26.70 67.50

4161.50 -1.20 169.83 21.09 61.71 12 5 8 5561.5 -4.98 163.19

2422.97 -29.05 53.99 26.55 97.39 20 8 14 1823.0 -27.72 45.44

3933.69 -_09 152.47 20.47 60.11 13 11 56 5333.7 -4.07 145.94

2135.98 -32.29 31.56 25.71 101.87 21 35 11 1556.0 -30.32 22.90

5795.45 2.70 140.09 18.72 55.91 13 54 21 3193.5 -1.79 133.89

FLIGHT TIME 352.00 ARRIVAL DATE SEP 18 1965

DISTANCE 754.605 EARTH TO MARS

27.65 VL 32.682 GAL -5.05 AZL 88.77 NCA 254.58 9MA(185.74 ECC .21632 INC 1.2337 vl 29.926

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3374 TRA 2.0438 TC5-5.5254 BAU 1.0020 SGT 5279.7 SGR 1474.9 SG3 3512.4 ST 1156.8 8R 778.6 SS 2906.7

ROE .4712 RRA -.4498 RC3 1.4218 FAU .57321 RRT -.9072 RRF -.9272 RTF .9902 CRT -.6990 CRS .8457 CST -.9725

FOE-4.7954 FRAt7.4817 FC-$7.7759 BSP 18062 SGB 5481.9 RZS .0406 R13 -.9917 LSA 3185.7 MSA 494.4 $SA 23.3

BOE .5796 BRA 2.0921 8C3 5.7054 FSP 12082 661 5448.8 SG2 601.3 THA 165.60 ELI 1304.0 EL2 493.9 ALF 150.09

LAUNCH DATE OCT 21 1964 FLIGHT TIME 334.00 ARRIVAL DATE SEP 20 1965

EARTH TO MARS

235.70 SMA 185.73 ECC .21659 INC 1.2536 vl 29.926

330.70 TAP 206.39 RCA 145.50 Apo 225.95 V2 25.027

113.42 ETE 175.62 ZAC 90.46 ETC 257.92 CLP 80.44

HELIOCENTRIC CONIC DISTANCE 758.653

RL 148.89 LAL .00 LOt. 27.63 VL $2.682 GAL -5.10 AZL 88.75 HCA

RP 219.62 LAP -1.04 LOP 263.32 VP 22.226 GAP -6.61 AZP 90.71 TAL

RC 273.529 GL 11.28 GP 6.25 ZAL 131.70 ZAP 80.49 ETS 180.28 ZAE

PLANETOCENTRIC CONIC

C3 13.256 VHL 3.6410LA 18.10 hAL 166.32 RAO 6567.5 VEL 11.604 PTH 2.03 VHP 2.925 DPA 13.66 RAp 168.27 ECC 1.2182

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG |NJ hT ASC INJ AZMTH INJ TIME

90.00 17 57 15 2721.67 -27.8_ 76.13 27.02 95.64 18 42 37

90.00 10 57 9 4165.67 -1.15 169.96 21.58 61.70 12 6 53

100.00 19 29 20 2424.7S -29.06 54.12 26.86 97.52 20 9 45

100.00 12 7 45 3985.85 -.02 152.59 20.94 60.11 13 13 21

110.00 21 1 3 2187.77 -32.32 31.69 26.22 101.79 21 36 41

110.00 12 52 31 3795.57 2.78 140.20 19.19 55.92 13 55 47

DIFFERENTIAL CCIRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3802 "IRA Z.2S50 TC3-5.8199 BAU 1.0600 SgT 5655.6 SgR 1446.5 SG3 3451.3

ROE .4722 RRA -.4401RCS 1.$796 FAU .56109 RRT -.9041 RhF -.9222 RTF .9915

FOE-4.7055 FRAt7.S688 FC-36.6447 BSP 19476 SG8 5857.6 R23 .0368 R13 -.9925

8DE .6062 BRA 2.2760 BC3 5.9812 FSP 12061 961 5606.5 SG2 602.2 THA 166.84

PO CST TIN INJ 2 LAT INJ 2 LONG

2121.7 -26.7_ 67.63

3563.7 -4.91 163.51

1824.7 -27.75 45.57

3335.8 -4.00 146.06

1557.8 -30.36 25.02

3195.6 -1.71 184.00

ORBIT DETERMINATION ACCURACY

ST 1266.6 SR 775.2 SS 2881.4

CRT -.7057 CRS .8586 CST -.9769

LSA 3202.6 NSk 500.4 SSA 23.2

EL1 1398.T EL2 498.7 ALF 152.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 336.00 ARRIVAL DATE 3EP 22 1963

HELIOCENTRIC CONIC

RL 148.69 LAL .00

RP 219.25 LAP -1.07

RC 274.906 GL 11.40

PLANETOCENTRIC CONIC

C3 13.384 VHL 3.658 OLA

LNCH AZMTH LNCH TIME L-I T|ME INJ LAX

90.00 17 58 56 2722.98 -27.80

90.00 10 58 25 4166.55 -1.04

100.00 19 31 0 2426.10 -29.07

100.00 12 9 2 3938.66 .08

110.00 21 2 40 2139.26 -32.34

110.00 12 53 51 3798.26 2.88

DIFFERENTIAL CORRECTIONS

TOE -.4319 TRA 2.4131 TC3-6.1216 BAU 1.1216

ROE .4771 RRA -.4268 RC3 1.3476 FAU .55339

F08-4.7298 FRAt7.1513 FC-33.7947 8SP 20649

BDE .6433 BRA 2.4306 BC3 6.2681 FSP 11766

DISTANCE 762.713 EARTH TO MARS

LOL 27.63 VL 32.682 GAL -5.14 AZL 88.73 HCA 236.82 SMA 185.72 ECC .21689 INC 1.2729 vl 29.926

LOP 264.45 VP 22.272 GAP -7.02 AZP 90.70 TAL 330.45 TAp 207.28 RCA 145.44 APO 226.01 V2 25.067

GP 6.13 ZAL 132.01 ZAP 78.60 ETS 180.49 ZAE 111.30 ETE 176.01 ZAC 90.19 ETC 258.02 CLP 78.53

18.08 RAL 166.69 RAO 6367.5 VEL 11.609 pTH 2.03 VHp 2.949 OpA 13.86 RAp 167.49 ECC 1.2203

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

76.22 27.54 95.59 18 44 19 2123.0 -26.74 67.72

170.12 22.05 61.70 12 7 51 3566.6 -4.82 163.47

54.22 27.38 97.27 20 11 26 1826.1 -27.76 45.66

132.74 21.43 60.11 13 14 41 3338.7 -3.90 146.21

31.80 26.75 101.73 21 38 20 1339.3 -30.39 23.13

140.34 19.68 55.92 13 57 9 3198.3 -1.61 134,14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6027.0 SGR 1423.0 863 3389.7 ST 1377.6 SR 777.0 33 2873.0

RRT -.8998 RRF -.9176 RTF .9924 CRT -.7109 CRS .8379 CST -.9794

SGB 6192.7 R23 .0355 R13 -.9933 LSA 3242.1MSA 303.8 SSA 22.5

SG1 6162.9 SG2 607.1 THA 167.89 ELI 1499.9 EL2 501.9 ALF 155.19

LAUNCH DATE OCT 21 1964 FLIGHT TIME 338.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 218.89 LAP -1.10

RC 276.286 GL 11.31

PLANETOCENTR1C CONIC

C3 13.324 VHL 3.677

LNCH AZMTH LNCH TIME

90.00 18 0 49

90.00 10 39 34

100.00 19 32 51

100.00 12 10 14

110.00 21 4 28

110.00 12 35 6

DIFFERENTIAL CORRECTIONS

TOE -.4838 TRA 2.5936 TC3-6.4076 BAU 1.1825

ROE .4814 RRA -.4138 RC3 1.3128 FAU .34394

F08-4.7333 FRA16.9070 FC-34.8212 BSP 21829

BDE .6825 8RA 2.6284 BC3 6.5406 FSP 11490

DISTANCE 766.778 EARTH TO MARS

LOt. 27.63 VL 32.682 GAL -5.19 AZL 88.71 HCA 237.95 SMA 185.73 ECC .21723 INC 1.2919 Vl 29.926

LOP 265.58 VP 22.317 GAP -7.23 AZP 90,69 TAt. 330.20 TAp 208.13 RCA 143.38 APO 226.07 V2 25.108

GP 6.00 ZAL 132.33 ZAP 76.74 ETS 180.69 ZAE 109.21 ETE 176.37 ZAC 89.92 ETC 238.12 CLP 76.66

DLA 18.04 RAL 167.07 RAD 6567.5 VEL 11.613 PTH 2.04 VHp 2.976 DpA 14.04 RAp 166.75 ECC 1.2226

L-I TIME INJ LAX INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2723.84 -27.81 76.29 28.08 93.56 18 46 13 2123.8 -26.73 67.78

4170.19 -.92 170.32 22,56 61.70 12 9 4 3570.2 -4.70 163.67

2427.08 -29.08 54.29 27.92 97.23 20 13 18 1827.1 -27.78 45.73

3942.19 .20 152.94 21.94 60.11 13 15 56 3342.2 -3.78 146.41

2140.43 -32.36 31.89 27.29 101.68 21 40 6 1540.3 -30.41 23.22

3801.58 3.01 140.51 20.18 55.93 13 58 28 3201.6 -1.48 134.31

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6392.8 _ 1398.0 SG3 3321.4 ST 1488.7 SR 777.7 33 2863.9

RRT -.8950 RRF -.9125 RTF .9932 CRT -.7161 CRS .8363 CST -.9814

S_ 6543.9 R23 .0344 RI3 -.9940 LSA 3280.4 MSA 510.9 SSA 21.9

SG1 8513,2 SG2 611.8 THA 168.83 EL1 1602.1 EL2 304.3 ALF 157.09

LAUNCH DATE OCT 21 1964 FLIGHT TIME 340.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC DISTANCE 770.849 EARTH TO MARS

RL 148.89 LAL .00 LOL 27.63 VL 32.682 GAL -5.24 AZL 88.69 HCA 239.09 3HA 185.73 ECC .21762 INC 1.3105 V1 29.926

RP 216.52 LAp -1.12 LOP 266.71 VP 22.363 GAP -7.43 A ZP 90.67 TAL 329.93 TAp 209.01 RCA 145.31 Ap_ 226.15 V2 25.148

RC 277.609 GL 11.61GP 5.88 ZAL 132.67 ZAP 74.91 [TS 180.88 ZAE 107.15 ETE 176.71 ZAC 89.67 ETC 258.22 CLP 74.83

FLANETOCENTRIC CONIC

C3 13.674 VHL 3.698 DLA 17.99 RAL 167.47 RAD 6367.5 VEL 11.622 pTH 2.04 VHP 3.006 DpA 14.21 RAp 166.04 ECC 1.2250

LNCH AZMTH CNCH _IME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 18 2 53 2724.28 -27.81 76.32 28.64 95.33 i8 48 19 2124.3 -26.75 67.81

90.00 11 0 37 4174.57 -.78 170.56 23.08 61.69 12 10 12 3374.6 -4.56 163.92

100.00 19 34 34 2427.67 -29.09 54.34 26.46 97.21 20 15 21 1827.7 -27.79 43.78

100.00 12 11 20 3946.41 .34 133.17 22.46 60.11 13 17 6 3346.4 -3.64 146.64

110.00 21 6 24 2141.35 -32.37 31.96 27.85 101.64 21 42 6 _341.3 -30.43 23.28

110.00 12 36 18 3805.49 3.16 140.72 20.70 55.95 13 59 44 3205.5 -1.33 134.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5366 TRA 2.7796 TC3-6.6774 SAU 1.2427 SOT 6751.8 SGR 1372.0 SG3 3247.2 ST 1599.7 SR 777.8 33 2648.9

ROE .4834 RflA -.4009RC3 1.2757 FAU .33315 RRT -.8897 RRF -.9070 RTF .9939 CRT -.7199 CRS .8344 CST -.9831

FDEm4.TZlK FRA16.6300 FC-33.7366 BSP 23011 SGB 6889.8 R23 .0335 R13 -.9946 LSA 3318.7 MSA 513.6 SSA 21.4

BDE .7236 BRA 2.8083 8C3 6.7982 FSP 11217 SG1 6862.2 SG2 616.2 THA 169.67 EL1 1703.1 EL2 306.4 ALF 158.74

LAUNCH DATE OCT 21 1964 FLIGHT TIHE 342.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC DISTANCE 774.926 EARTH TO MARS

RL 148.69 LAL .00 LOL 27.63 VL 32.683 GAL -3.30 AZL 88.67 HCA 240.22 SMA 18§.74 ECC .218041NC 1.3287 Vl 29.926

RP 218.16 LAP -1.13 LOP 267.85 VP 22.409 GAP -7.63 AZP 90.66 TAL 329.64 TAp 209.87 RCA 145.24 APO 226.24 V2 25.188

RC 278.933 GL 11.71GP 3.76 ZAL 133.02 ZAP 73.12 ET6 181.07 ZAE 105.12 ETE 177.02 ZAC 89.42 ETC 258.31CLp 73.03

PLANETOCENTRIC CONIC

C3 13.635 VHL 3.719 DLA 17.93 RAL 167.87 RAD 6567.5 VEL 11.628 PTH 2.04 VHP 3.040 DpA 14.36 RAp 165.37 ECC 1.2277

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 5 12 2724.29 -27.81 76.32 29.22 95.55 18 50 37 2124.3 -26.73 67.81

90.00 11 1 34 4179.67 -.62 170.85 23.63 61.69 12 11 14 3579.7 -4.40 164.21

100.00 19 37 7 2427.89 -29.09 54.35 29.06 97.20 20 17 35 1827.9 -27.79 45.79

100.00 12 12 20 3951.31 .51 153.44 23.00 60.11 13 18 11 3331.3 -3.48 146.91

110.00 21 8 31 2141.93 -32.38 32.00 28.42 101.62 21 44 13 1342.0 -30.44 23.32

110.00 12 57 26 3810.01 3.33 140.96 21.24 55.96 14 0 56 3210.0 -1.16 134.73

DIFFERENTIAL CCRRECTION8 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5903 TRA 2.9656 TC3-6.9284 BAU 1.3017 STeT 7102.5 S_ 1345.2 SG3 3167.5 ST 1710.6 SR 777.3 33 2831.8

RDE .4893 RRA -.3879 RE3 1.2372 FAU .32113 RRT -.8638 RRF -.90tl RTF .9944 CRT -.7228 CRS .8324 CST -.984§

FDE-4.7018 FRA16.3768 FC-32.6113 BSP 24184 $GB 7228.7 R23 .0329 RI3 -.9930 LSA 3358.4 MSA 320.0 SSA 20.9

BOE .7669 BRA 2.9909 BE3 7.0380 FSP 10941 SO1 7202.t SG2 620.6 THA 170.42 ELI 1809.0 EL2 508.0 ALF 160.19
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. I, 1964)

LAUNCH OATE OCT 21 1964 FLIGHT TIRE 344.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC DISTANCE 779.008 EARTH TO MARS

RL 148.89 LAL .DO LOL 27.63 VL 32.683 GAL -5.56 AZL 88.65 HCA 241.37 SHA 185.75 ECC .21851 INC 1.3465 vl Z9.926

RP 217.80 LAP -1.18 LOP 268.99 Vp 22.455 GAP -7.82 AZp 90.65 TAt 329.3_ TAp 210.71RCA 145.16 Apo 226.34 V2 25,228

RC 280.240 GL 11.79 GP 5.64 ZAL 133.39 ZAp 71.37 ETS 181.24 ZAE 103.13 ETE 177.32 ZAC 88.18 ETC 258.40 CLP 71.27

PLANETOCENTRIC CONIC

C3 14.007 VHL 3.743 OLA 17.85 RAL 168.29 RAD 6567.6 VEL 11.636 _TH 2.04 VHP 3.076 DPA 14.49 RAp 164.74 ECC 1.2305

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 7 41 2723.91 -27.81 76.29 29.81 95.56 18 53 3 2123.9 -26.75 67.78

90.00 11 Z 25 4185.50 -.43 171.17 24.19 61.69 12 12 10 3585.5 -4.21 164.53

100.00 19 59 32 2427.75 -29.09 54.34 29.65 97.21 20 ZO 0 1827.7 -27.79 45.78

tOO.DO 12 13 15 3956.90 .69 153.74 23.56 60.11 13 19 12 3356.9 -3.29 147.22

110.00 21 10 46 2142.29 -32.38 32.03 29.01 101.60 21 46 28 1542.3 -30.44 23.35

llO.OO 12 58 30 3815.12 3.53 141.22 21.80 55.98 14 2 6 3215.1 -.96 135.02

DIFFERENTIAL CORRECTIONS HID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATICAM ACCURACY

TOE -.6456 TRA 3,1325 TC3-7.1636 BAU 1.3601 SGT 7445.5 SGR 1318.5 SG5 3084.1 ST 1821.1 SR 776,9 SS 2812.8

ROE .4932 RRA -.3750 RC3 1.t983 FAU .50844 RRT -.8774 RRF -.8947 RTF .9949 CRT -.7250 CRS .8305 CST -.9857

FOE-4.6763 FRAI6.0895 FC-31.4249 BSP 25334 SG8 7561.4 R23 .0326 R13 -.9954 LSA 3399.5 MSA 524.1 SSA 20.4

SOE .8125 SRA 3.1747 BC3 7.2631FSP 10652 SG1 7535.5 SG2 624.9 THA 171.11 EL1 1913.3 EL2 509.3 ALF 161.45

LAUNCH DATE OCT 21 1964 FLIGHT TIM( 346.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 217.44 LAp -1.21

RC 281.529 GL 11.87

PLANETOCENTR IC CONIC

C3 14.192 VHL 3.767

LNCH AZMTH LNCH TIME

9o.ob 18 10 22

90.00 11 3 9

100.00 19 42 7

100.00 12 14 S

110.00 21 13 10

110.00 12 59 31

DIFFERENTIAL CORRECTIONS

TOE -.7018 TRA 3.3411 TC3-7.3800 BAU 1.4174

ROE .4971RRA -.3622 RC3 1.1587 FAU .49498

FOE-4.6437 FRAIS.7925 FC-30.1952 BSP 26472

BOE .8600 BRA 3.3607 BC3 7.4704 FSP 10362

DISTANCE 783.095 EARTH TO MARS

LOt- 27.63 VL 32.684 GAL -5.42 AZL 88.64 HCA 242.51 SMA 185.77 ECC .21901 INC 1.3641 vl 29.926

LOP 270.14 VP 22.501 GAP -8.02 AZP 90.65 TAL 329.03 TAP 211.54 RCA 145.08 APO 226.45 V2 25.268

GP 5.51ZAL 133.78 ZAp 69.55 ETS 181.40 ZAE 101.17 ETE 177.60 ZAC 88.96 ETC 258.48 CLP 69.56

DLA 17.75 RAL 168,72 RAD 6567,8 VEL 11,644 pTH 2.04 VHp 5,115 DPA 14.61 RAp 164,14 ECC 1,2336

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZT4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2723.14 -27.81 76.24 30.42 95.59 18 55 45 2123.1 -26.74 67.73

4192.04 -.22 171.54 24.77 61.68 12 13 1 3592.0 -4.00 164.90

2427.27 -29.08 54.31 30.26 97.23 20 22 34 1827.3 -27.78 45.75

3963.15 .91 154.08 24.14 60.12 13 20 9 3363.1 -3.08 147.56

2142.36 -32.38 32.03 29.62 101.60 21 48 53 1542.4 -30.45 23.35

3820.81 3.74 141.52 22.37 56.00 14 3 12 3220.8 -.75 135.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7779.8 SGR 1291.6 SG5 2997.3 ST 1931.1SR 776.2 $9 2791.8

RRT -.8705 RRF -.8880 RTF .9952 CRT -.7266 CRS .8286 CST -.9866

SG8 7886.3 R23 .0324 R13 -.9957 LSA 5441.9 MSA 527.8 SSA 20.0

SG1 7881.2 SG2 629.1 THA 171,72 EL1 2017.7 EL2 510.4 ALF 162.57

LAUNCH DATE OCT 21 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 787.187 EARTH TO MARS

RL 148.89 LAL .DO LOL 27.63 VL 32.685 GAL -5.49 AZL 88.62 HCA 243.66 SMA 185.79 ECC .21956 |NC 1.5813 V1 2g.926

RP 217.09 LAP -1.24 LOP 271.28 VP 22.546 GAp -8.21AZF 90.61TAL 328.71 TAp 212.36 RCA 144.99 Apo 226.58 V2 25.307

RC 262.801GL 11.93 GP 5.39 ZAL 134.19 ZAp 67.98 ETS 181.55 2AE,-89.25 ETE 177.86 ZAC 88.74 ETC 258.56 CLP 67.88

PLANETOCENTR IC CONIC

C3 14.389 VHL 5.793 DLA 17.64 RAL 169.16 RAD 6567.6 VEL 11.652 PTH 2.05 VHp 3.157 DpA 14.70 RAp 163.59 ECC 1.2368

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 13 13 2722.01 -27.80 76.15 31.05 95.63 18 58 35 2122.0 -26.73 67.65

90.00 11 3 48 4199.27 .01 171.94 25.36 61.68 12 13 48 3599.3 -3.77 165.30

100.00 19 44 52 2426.46 -29.08 54.25 30.89 97.26 20 25 18 1826.5 -27.77 45.69

100.00 12 14 51 3970.05 1.14 154.46 24.74 60.13 13 21 1 3370.0 -2.84 147.94

110.00 21 15 43 2142.19 -32.38 32.02 30.25 101.61 21 51 26 1542.2 -30.44 23.34

110.00 13 0 28 3827.08 3.98 141.85 22.97 56.02 14 4 16 3227.1 -.51 135.64

DIFFERENTIAL C(_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7601 TRA 3,5299 TC3m7,5795 BAU 1.4739 SGT 8104.7 SGR 1265,2 SG3 2907,9 ST 2040.9 SR 775.4 S$ 2770.2

ROE .5012 RRA -.5493 RC3 1.1193 FAU .48108 RRT -.8631RRF -.8808 RTF .9955 CRT -.7282 CRS .8270 CST -.9874

FOE-4.6116 FRAI5.4796 FC-28.9452 BSP 27573 SGB 8202.9 RZ3 .0323 R13 -.9959 LSA 3486.9 MSA 531.0 SSA 19.6

6DE .9105 BRA 3.5471 8C3 7.6617 FSP 10061 SG1 8178.4 S62 633.3 THA 172.28 EL1 2122.6 EL2 511.0 ALF 163.56

LAUNCN DATE OCT 21 1964 FLIGHT TIN( 350.00 ARRIVAL DATE OCT 6 1985

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 216.74 LAP -1.27

RC 284,037 GL 11.99

PLANETOCENTR IC CONIC

C3 14.599 VHL 3.821

LNCH AZMTH LNCH TIME

90.00 18 16 15

90.00 11 4 22

100.00 19 47 47

lOO.OO 12 15 31

110.00 21 18 25

110.00 13 1 22

DIFFERENTIAL CA3RRECTIONS

TOE -.8133 TRA 3.7280 TC3-7.7425 BAU 1.5257

RDE .5040 RRA -.33_8 RC3 1.0763 FAU .46478

FOE-4.5351 FRAtS.1940 FC-27.5821 BSP 2882?

BDE .9568 BRA 3.7433 BC3 7.8170 FSP 9838

DISTANCE 791.283 EARTH TO MARS

LOt. 27.63 VL 32.687 GAL -5.55 AZL 88.60 HCA 244.81 SNA 185.61 ECC .22015 1NC 1.3982 vl 29.926

LOP 272.44 VP 22.592 GAP -8.40 AZp 90.60 TAL 328.36 TAP 213.18 RCA 144.90 APO 226.71 V2 25.346

GP 5.27 ZAL 134.81 ZAP 68.35 ETS 18|.70 ZAE 97.37 ETE 178.11 ZAC 86.53 ETC 258.63 CLP 66.24

DLA 17.52 RAL 169.61 RAD 6567,6 VEL 11,861 PTH 2.05 VHp 3,202 DPA 14,78 RAP 163.09 ECC 1.2403

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.51 -27.79 76.04 31.70 95.68 19 1 36 2120.5 -26.71 67.54

4207.19 .27 172.38 25.98 61.68 12 14 29 3607.2 -3.52 165.75

2423.33 -29.07 54.17 31.53 97.30 20 28 13 1825.3 -27.75 45.$1

3977.61 1.40 154.88 25.35 60.14 13 21 48 3377.6 -2._9 148.36

2141.77 -32.37 31.99 30.89 101.63 21 54 7 1541.8 -30.48 23.31

3833.94 4.24 142.21 28.$8 56.05 14 5 16 3233.9 -.24 136.00

HID-COURSE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

SGT 8417.8 8GR 1236.9 SO3 2613.9 ST 2147.5 SR 772.8 SS 2739.1

RRT -.8550 RRF -.8727 RTF .9957 CRT -.7269 CRS .8231 CST -.9882

SG8 8308.2 R23 .0318 RI3 -.9960 L$A 3525.0 MSA 534.4 SSA 19.3

8GI 8484,4 SG2 636.5 THA 172.80 ELI 2224.1 EL2 512.5 ALF 164.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 352.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 216.39 LAp -1.29

RC 265.296 GL 12.04

PLANETOCENTRIC CONIC

C3 14.822 VHL 3.850

LNCH AZMTH LNCH TIME

90._HO 18 19 27

90.00 11 4 50

100.00 19 50 52

100.00 12 16 6

110.00 21 21 15

110.00 13 2 15

LOL 27.63 VL 32.688 GAL

LOP 273.59 VP 22.637 GAp

GP 5.16 ZAL 135.04 ZAp

DISTANCE 795.586 EARTH TO MARS

-5.63 AZL 88.59 HCA 245.97 SMA 185.83 ECC .22078 INC 1.4149 vl 29.926

-8.59 AZP 90.58 TAL 328.01 TAp 213.98 RCA 144.80 Apo 226.86 V2 25.585

64.75 ET$ 181.85 ZA[ 95.52 ETE 178.34 ZAC 88.34 ETC 258.69 CLP 64.64

DLA 1-;L. 38 RAL 170.07 RAD 6567.6 VEL 11.671PTH 2.05 VHP 3.250 DpA 14.85 RAp 162.62 ECC 1.2439

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2718.71 -27.78 75.91 32.36 95.75 19 4 46 2118.7 -26.69 67.42

4215.76 .55 172.86 26.61 61.69 12 15 6 3615.8 -3.24 166.25

2423.92 -29.06 54.06 32.19 97.33 20 31 16 1823.9 -27.73 45.51

3985.78 1.67 155.33 25.98 60.15 13 22 32 5385.8 -2.31 148.81

2141.14 -32.37 31.94 31.55 t01.65 21 56 56 1541.1 -30.42 23.27

5841.33 4.52 142.60 24.21 56.08 14 6 14 3241.3 .04 136.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8727.0 S_R 1215.7 883 2723.8 ST 2259.2 SR 773.7 SS 2723.4

RRT -.8468 RRF -.8653 RTF .9959 CRT -.7305 CRS .8244 CST -.9887

SGB 8811.0 R23 ,0528 R13 -.9962 LSA 3582,1MSA 536,6 SSA 18.8

SG1 8787.7 SG2 641.1THA 173.25 EL1 2332.5 EL2 511.8 ALF 165.25

DIFFERENT IAL CORRECTIONS

TOE -.8817 TRA 3.9117 TC3-7.9241BAU 1.5837

ROE .5095 RRA -.3241RC3 1.0412 FAU .45220

FDE-4.5376 FRA14.8276 FC-26.4117 BSP 29895

8OE 1.0183 8RA 3.9251 BC3 7.9922 FSP 9443

LAUNCH DATE OCT 21 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 216.05 LAp -1.32

RC 286.320 GL 12.09

PLANETOCENTRIC CONIC

C3 15.060 VHL 5.881

LNCH AZMTH LNCH TIME

90.00 18 22 49

90.00 11 3 13

100.00 19 54 5

100.00 12 16 38

110.00 21 24 12

110.00 13 3 0

DISTANCE 799.492 EARTH TO MARS

LOt. 27.63 VL 32.690 GAL -5.70 AZL 88.57 HCA 247.13 SMA 185.86 ECC .22145 INC 1.4313 vl 29.926

LOP 274.75 VP 22.683 GAP -8.77 A ZP 90.56 TAL 527.64 TAp 214.77 RCA 144.70 APO 227.02 V2 25.423

GP 5.04 ZAL 155.49 ZAP 63.20 ETS 181.96 ZAE 93.72 ETE 178.55 ZAC 88.15 ETC 258.75 CLP 63.09

DLA 17.24 RAL 170.54 RAD 6567.6 VEL 11.681 PTH 2.05 VHp 3.500 DpA 14.90 RAp 162.20 ECC 1.2479

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT [NJ 2 LONG

2716.59 -27.76 73.78 33.04 95.82 19 8 5 2116.6 -26.66 67.27

4224.99 .85 173.57 27.26 61.69 12 15 58 3625.0 -2.94 166.74

2422.23 -29.04 53.94 32.87 97.41 20 34 28 1822.2 -27.71 45.39

3994.58 1.97 155.81 26.63 60.17 15 23 12 3394.6 -2.01 149.29

2140.29 -52.55 51.88 52.22 101.69 21 59 52 1540.3 -30.41 23.21

3849.28 4.85 143.02 24.86 56.12 14 7 10 5249.5 .34 136.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9023.5 SGR 1189.0 983 2630,4 ST 2367.4 SR 772.6 SS 2697.9

RRT -.8380 RRF -.8571 RTF .9961 CRT -.7314 CRS .8233 CST -.9892

8GB 9101.5 R25 .0551 R15 -.9965 LSA 5631.7 MSA 338.9 SSA 18.4

881 9078.6 SG2 644.8 THA 173.67 ELI 2457.1 EL2 511.8 ALF 165.94

DIFFERENTIAL CORRECTIONS

TOE -.9446 TRA 4.1050 TC3-8.0680 BAU 1.6369

ROE .5138 RRA -.3119 RC3 1.0028 FAU .45737

FDE-4.4945 FRA14.4940 FC-25.1426 BSP 30718

BDE 1.0753 8RA 4.1168 BC5 6.1301 FSP 9151

LAUNCH DATE OCT 21 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RF 215.71 LAp -1.34

RC 287.729 GL 12.12

PLANE TOCENTRIC CONIC

C3 15.312 VHL 3.913

LNCH AZMTH LNCH TIME

90.00 18 26 20

90.00 11 5 31

100.00 19 57 28

tO0.O0 12 17 4

110.00 21 27 17

110.00 13 3 45

DIFFERENTIAL CORRECTIONS

TOE-1.0101 TRA 4.2995 TC3-8.1950 BAU 1.6892

RDE .5183 RRA -.2999 RC3 .9652 FAU .42247

FDE-4.4513 FRA14.155I FC-23.8855 BSP 31717

9DE 1.1353 BRA 4.3100 8C3 8.2516 FSP 8820

DISTANCE 803.603 EARTH TO MARS

LOL 27.63 VL 32.692 GAL -5.78 AZL 88.55 HCA 248.29 SMA 185.89 ECC .22217 INC 1.4475 vl 29.926

LOP 275.92 VP 22.728 GAP -8.96 A ZP 90.54 TAL 327.25 TAp 215.54 RCA 144.59 Apo 227.19 V2 25.461

GP 4.93 ZAL 155.96 ZAP 61.69 ET9 182.08 ZAE 91.96 ETE 178.75 ZAC 87.97 ETC 258.80 CLP 61.58

DLA 17.07 RAL 171.02 RAD 6567.6 VEL 11.692 PTH 2.06 VHp 3.352 DpA 14.93 RAp 161.83 ECC 1.2520

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2714.17 -27.74 75.59 35.74 95.91 19 11 34 2114,2 -26.64 67.09

4234.87 1.16 173.93 27.93 61.70 12 16 6 3634.9 -2.63 167.50

2420.28 -29.02 55.80 33.57 97.49 20 37 48 1820.3 -27.68 45.25

4004.00 2.29 158.33 27.50 60.19 15 23 48 5404.0 -1.69 149.81

2139.25 -52.34 31.80 32.92 101.75 22 2 57 1539.2 -30.39 23.13

3857.79 5.15 143.46 25.58 56.16 14 8 2 3257.8 .67 137.24

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 9310.8 SGR 1165.1 883 2556.7 ST 2475.4 8R 771.6 SS 2672.0

RRT -.8289 RRF -.8485 RTF .9962 CRT -.7324 CRS .8226 CST -.9896

SG8 9583.4 R25 .0536 R15 -.9964 LSA 5683.7 NSA 540.8 SSA 18.1

881 9361.0 SG2 648.3 THA 174.05 EL1 2542.0 EL2 511.6 ALF 166.59

LAUNCH DATE OCT 21 1964 FLIGHT TINE 358.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC _IC

RL 148.89 LAL .00 LOt.

RP 215.38 LAp -1.37 LOP 277.08 VP 22.773 GAP -9.14 AZP 90.31 TAL V2 25.498

RC 286.924 GL 12.15 GP 4.82 ZAL 136.44 ZAP 60.23 ETS 182.19 ZAE CLP 60.11

PLAN[TOCENTRIC CONIC

C3 15.580 VHL 3.947 DLA 16.90 RAL 171.51RAD 6387.8 VEL 11.703 PTH 2.06 VHP 3.408 DpA 14.94 RAp 161.49 ECC 1.2564

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZtATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 30 0 2711.48 -27.72 75.39 54.45 96.00 19 15 12 2111.5 -26.60 66.90

90.00 11 5 45 4245.37 1.50 174.51 28.61 61.72 12 16 30 3645.4 -2.29 167.88

100.00 20 0 59 2418.08 -29.00 53.64 54.28 97,57 20 41 17 1818.1 -27.65 45.09

100.00 12 17 27 4014.01 2.63 156.88 27.9g 66.21 13 24 21 3414.0 -1.35 150.36

110.00 21 50 30 2138.02 -32.32 31.71 35.82 101.78 22 6 8 1538.0 -30.36 23.04

110.00 13 4 26 3866.83 5.49 145.94 26.21 56.21 14 8 53 3266.8 1.01 137.71

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTIC_¢ ACCURACY ORBIT DETERMINATION ACCURACY

TDE-l.0771 TRA 4.4989 TC5-8.3034 BAU 1.7403 SGT 9589.2 SGR 1142.1 SG3 2443.2 ST 2583.0 8R 770.6 SS 2645.0

RDE .5229 RRA -.2883 RC3 .9283 FAU .40747 RRT -.8194 RRF -.8397 RTF .9962 CRT -.7333 CRS .8220 CST -.9899

FDE-4.4053 FRA13.8154 FC-22.6412 BSP 32684 SG8 9857.0 R23 .0341 R13 - 9965 L_A 5757.2 MSA 542.5 SSA 17.7

BDE 1.1973 BRA 4.5062 8C3 8.5551FSP 8311 881 9635.0 $G2 651.6 THA 174.40 EL1 2646.5 EL2 511.4 ALF 167.17

DISTANCE 807.717 EARTH TO MARS

27.63 VL 32.894 GAL -5.86 AZL 88.54 HCA 249.46 SMA 185.93 ECC .22293 INC 1.4635 vl 29.926

326.85 TAp 216.31 RCA 144.48 Apo 227.38

90.25 ETE 178.94 ZAC 87.81 ETC 258.85
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JPLTM 33-t00 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 215.05 LAP -1.40

RC 290.105 GL 12.17

PLANETOCENTRIC CONIC

C3 15.864 VHL 3.983

LNCH AZMTH LNCH TIME

90.00 16 33 49

90.00 11 5 54

100.00 20 4 39

100.00 12 17 46

110.00 21 35 50

110.00 15 § 4

FLIGHT TIME 560.00 ARRIVAL DATE OCT 16 1965

OISTANCE 811.855 EARTH TO MARS

LOL 27.65 VL 32.696 GAL -5.95 AZL 88.52 HCA 250.65 SRA 185.96 ECC .22374 INC 1.4795 vl 29.926

LOP 278.25 VP 22.817 GAP -8.52 k ZP 90.48 TAL 326.44 TAp 217.07 RCA 144.56 Apo 227.57 V2 25.555

GF 4.71 ZAL 136.95 ZAP 58.80 ETS 182.29 ZAE 88.54 ETE 179.12 ZAC 87.66 ETC 258.8g CLP 58.68

DLA 16.71RAL 172.00 RAO 6567.6 VEL 11.715 pTH 2.06 VHp 5.465 OpA 14.94 RAp 161.21ECC 1.2611

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1Hi 2 LAT INJ 2 LONG

2708.54 -27.70 75.18 35.19 96.11 19 18 58 2108.5 -26.57 66.70

4256.50 1.86 175.13 29.32 61.74 12 16 51 5656.5 -1.95 168.50

2415.66 -28.98 53.45 35.01 87.66 20 44 54 1815.7 -27.62 44.92

4024.61 2.99 157.46 28.69 60.24 13 24 50 3424.6 -.99 150.94

2136.62 -32.30 31.61 34.35 101.84 22 9 26 1536.6 -50.53 22.94

3876.41 5.85 144.44 26.92 56.26 14 9 41 3276.4 1.38 158.21

ORBIT OETERMINATION ACCURACY
DIFFERENTIAL CORRECTIONS

TOE-1.1470 TRA 4.6947 TC3-8.3958 DAU 1.7907

RDE .5277 RRA -.2789 RC3 .8926 FAU .39260

F06-4.6581FRA13.4717 FC-21.4247 9SP 53610

8DE 1.2625 BRA 4.7029 SC3 8.4431FSP 8199

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .OO

RP 214.72 LAp -1.42

RC 291.272 GL 12.18

PLANETOCENTRIC CONIC

C3 16.166 VHL 4.021

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

go.o0 18 57 47 2705.38 -27.68

90.00 11 5 59 4268.21 2.24

100.00 20 8 26 2413.05 -28.96

100.00 12 18 1 4035.78 3.33

110.00 21 57 16 2135.07 -32.28

110.00 13 5 40 5886.51 6.23

DIFFERENTIAL CORRECTIONS

TDE-1.2188 TRA 4.8954 TC3-8.4707 8AU 1.8400

ROE .5326 RRA -.2660 RE3 .8579 FAU .37780

FDE-4.3102 FRA15.1296 FC-20.2330 BSP 34507

8DE 1.5301 BRA 4.9027 BE5 8.5140 FSP 7891

MID-COURSE EXECUTION ACCURACY

SGT 9857.5 SGR 1120.2 $63 2350.5

RRT -.8097 RRF -.8306 RTF .9963

9GB 9920.9 R23 .0347 R13 -.9965

SG1 9899.3 SG2 654.6 THA 174.72

FLIGHT TIME 362.00

DISTANCE 815.958

LOt. 27.63 VL 32.698 GAL -6.04 AZL 88.51 HCA 251.80 SMA 186.00 ECC .22460 ZNC 1.4949

LOP 279.43 VP 22.862 GAP -9.50 AZP 90.47 TAL 326.01 TAp 217.81 RCA 144.23 APO 227.78

GP 4.60 ZAL 137.44 ZAP ,37.41 ET8 182.39 ZAE 86.90 ETE 179.29 ZAC 87.51 ETC 258.92

OLA 16.51 RAL 172.51 RAD 6567.6 VEL 11.728 PTH 2.07 VHP 3.525 DPA 14.93 RAp 160.96

ST 2690.2 SR 769.6 SS 2617.1

CRT -.7345 CRS .8216 CST -.9903

LSA 3792.5 MSA 543.5 SSA 17.4

EL1 2751.1 EL2 510.7 ALF 167.70

ARRIVAL DATE OCT 18 1965

EARTH TO MARS

vl 29.926

V2 25.572

ELP 57.30

ECC 1.2660

INJ 2 LONG

66.47

169.16

44.74

151.55

22.85

138.74

ORBIT DETERMINATION ACCURACY

ST 2797.0 SR 768.5 SS 2588.8

CRT -.7357 CRS .8216 CST -.9905

LSA 3849.6 MSA 544.4 SSA 17.2

ELI 2855.5 EL2 509.9 ALF 168.19

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

74.96 35.94 96.22 19 22 52

175.79 30.04 61.76 12 17 7

53.27 35.76 97.76 20 48 39

158.08 29.42 60.28 13 25 17

31.49 35.09 10|.91 22 12 51

144.98 27.64 56.32 14 10 26

MID-COURSE EXECUTION ACCURACY

96T10117.1 SGR 1099.2 SG3 2258.A

RRT -.7997 RRF -.8214 RTF .9963

$G810178.7 R23 .0353 R13 -.9965

$6110155.4 862 657.5 THA 175.01

PO CST TIM INJ 2 LAT

2105.4 -26.53

3688.2 -1.55

1813.0 -27.58

5435.8 -.62

1535.1 -30.30

3286.5 1.77

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.8g LAL .00 LOt. 27.65 VL 32.701 GAL

RP 214.40 LAP -1.44 LOP 280.61 VP 22.906 GAP

RC 292,426 GL 12.19 &p 4.50 ZAL 157.96 ZAP

PLANE TOCENTRIC CONIC

C3 16.484 VHL 4.060

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 41 52 2702.00 -27.66

90.00 11 6 0 4280.51 2.64

100.00 20 12 21 2410.21 -28.93

100.00 12 18 12 4047.52 3.76

110.00 21 40 49 2133.38 -32.26

110.00 16 6 13 3897.12 8.63

DIFFERENTIAL CORRECTIONS

706-1.2918 TRA 5.0993 TC3-8.5269 9AU 1.8879

ROE .5377 RRA -.2555 RE3 .8240 FAU .38301

FOE-4.2576 FRA12.7904 FC-19.0648 DSP 35397

80( 1.3991 BRA 5.1037 BC3 8.5666 FSP 7590

LAUNCH DATE OCT 21 1964

FLIGHT TIME 564.00 ARRIVAL DATE OCT 20 1965

DISTANCE 820.080 EARTH TO MARS

-6.14 AZL 88.49 HCA 252.98 SMA 186.05 ECC .22550 INC 1.5105 vt 29.926

-9.88 AZP 90.44 TAL 325.56 TAp 218.54 RCA 144.09 Apo 228.00 V2 25.608

56.07 ETS 182.48 ZAE 85.29 ETE 179.45 ZAC 87.58 ETC 258.95 CLP 55.95

DLA 16.30 RAL 173.02 RAO 6567.7 VEL 11.742 pTH 2.07 VHP 3.588 DpA 14.89 RAp 160.76 ECC 1,2715

1NJ LONG INJ RT A$C INJ AZMTH IqJ TIME

74.71 36.70 96.34 19 26 54

176.47 30.78 61.80 12 17 20

53.06 36.52 97.86 20 52 51

158.72 30.16 60.32 13 25 40

31.38 35.85 101.98 22 16 23

145.54 28.38 56.39 14 11 10

MID-COURSE EXECUTION ACCURACY

86T10367.0 $GR t079.1 SG3 2167.6

RRT -.789§ RRF -.8119 RTF .9963

S6910423.0 R23 .0361 R13 -.9965

96110402.1 SG2 660.1THA 175.28

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2102.0 -26.49 66.23

3680.5 -1.16 169.84

1810.2 -27.54 44.54

3447.5 -.22 152.19

1533.4 -30.27 22.71

3297.1 2.17 139.29

OR91T DETERMINATION ACCURACY

87 2902.5 SR 767.4 SS 2559.0

CRT -.7366 CRS .8215 CST -.9907

LSA 3906.9"MSA 545.2 SSA 16.9

ELI 2958.7 EL2 509.1 ALF 168.64

FLIGHT TIME 366.00 ARRIVAL DATE OCT

HELIOCENTRIC CONIC DISTANCE 824.206 EARTH TO MARS

RL 148.89 LAL .00 LOL 27.66 VL $2.703 GAL -6.24 AZL 86.47 HCA 254.16 SMA 166.09 ECC .22645 INC 1.5256 Vt 29.926

RP 214.08 LAP -1.47 LOP 261.79 VP 22.949 GAP -9.86 AZP 90.42 TAL 325.10 TAP 219.26 flCA 143.95 APO 228.23 V2 25.644

RE 293.566 GL 12.18 GP 4.40 ZAL 186.49 ZAP 54,76 ETS 182.57 zAE 83.72 ETE 179.60 ZAC 87.26 ETC 258.96 CLP 54.64

PLANETOCENTRIC CONIC

C3 16.822 VHL 4.101 OLA 16.07 RAL 173,55 RAD 6567.7 VEL 11.756 PTH 2.08 9HP 3.653 DpA 14.85 RAP 160.60 ECC 1.2768

LNCH AZMTH LNCH TIME L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16-46 5 2698.48 -27.63 74.45 37.49 96.47 19 31 3 2098.4 -26.44 65.98

22 1965

90.00 11 5 57 4295.38 3.05 177.19 31.54 61.83 12 17 30 3693.4 -.74 170.56

100.00 20 16 23 2407.25 -28.90 52.85 $7.30 97.97 20 56 30 1807.2 -27.50 44.32

100.00 12 18 20 4059.81 4.17 159.40 30.92 60.$7 13 26 0 3459.8 .20 152.87

110.00 21 44 29 2131.56 -32.23 3t.23 36.62 102.06 22 20 0 1531.8 -30.24 22.58

110.00 13 6 43 3908.24 7.05 146.13 29.14 56.47 14 11 51 3308.2 2.60 139.87

DIFFERENT-IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.3676 TRA 5.3057 TC3-8.5691 BAU 1.9354 SGT10609.2 SGR 1060.2 863 2078.5 ST 3008.2 9R 766.2 SS 2528.7

ROE .5429 RRA -.2454 RE3 .7914 FAU .34851 RRT -.7792 RRF -.8024 RTF .9963 CRT -.7379 CRS .8218 CST -.9909

FOE-4.2049 FRA12.4528 FC-17.9359 BSP 36284 S6810662.1 R23 .0368 RI3 -.9965 LSA 3966.4 MgA 545.5 SSA 16.7

BDE 1.4715 BRA 5.3114 BE3 8.6056 FSP 7296 S6110641.5 SG2 662.5 THA 175.53 EL1 3062.4 EL2 508.0 ALF 169.05
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 368.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 213.77 LAp -1.49

RC 294.893 GL 12.17

PLANETOCENTRIC CO_IC

C3 17.180 VHL 4.145

LNCH AZMTH LNCH TIME

90.00 18 50 24

90.00 11 5 50

100.00 20 20 31

100.00 12 18 25

110.00 21 48 14

110.00 13 7 11

DISTANCE 828.335 EARTH TO MARS

LOt. 27.63 VL 32.706 GAL -6.34 AZL 88.46 HCA 255.34 SMA 186.14 ECC .22746 INC 1.5408 vl 29.926

LOP 282.97 VP 22.993 GAP -10.04 AZP 90,39 TAL 324.63 TAp 219.97 RCA 143.80 APO 228.48 V2 25.679

GP 4.30 ZAL 139.04 ZAP 53.50 ETS 182.64 ZAE 82.18 (TE 179.74 ZAC 87.15 [TC 258.98 CLP 53.38

DLA 15.84 RAL 174.07 RAD 6567.7 VEL 11.771PTH 2.08 VHp 3.720 DpA 14.79 RAp 160.48 ECC 1.2827

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2694.69 -27.60 74.18 38.29 96.60 19 35 19 2094.7 -26.40 65.72

4306.80 3.48 177.94 32.32 61.88 12 17 37 3706.8 -.31 171.31

2404.09 -28.87 52.62 38.10 98,09 21 0 35 1804,1 -27,45 44.10

4072.63 4,61 160.11 31.70 60.43 13 26 17 3472.6 .63 153.57

2129.64 -32.20 31.08 37.41 102.14 22 23 44 1529.6 -30.20 22.44

3919.85 7.49 146.74 29.9] 56,55 14 12 31 3319.8 3.04 140.48

(_6IT DETERMINATION ACCURACY

ST 3113.0 8R 765.1 38 2497.5

CRT -.7392 CRS .8222 CST -.9911

LSA 4026.8 MSA 545.6 SSA 16.5

EL1 3165.3 EL2 506.8 ALF 169.43

DIFFERENTIAL CORRECTIONS

708-1.44§6 TRA 5.5150 TC3-8.5937 BAU 1.9814

ROE .5484 RRA -.2358 RC3 .7§98 FAU .33415

FOE-4.1506 FRA12.117§ FC-16.8389 BSP 37099

BOE 1.5481 BRA 3.5200 BC3 8.6272 FSP 7006

MID-COURSE EXECUTION ACCURACY

58710841.5 SGR 1042.2 SG3 1990.8

RRT -.7688 RRF -.7929 RTF .9963

5G810891.5 R23 .0376 R13 -.9965

38110871.2 SG2 664.7 THA 175.76

LAUNCH DATE OCT 21 1964 FLIGHT TIME 370.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 213.46 LAP -1.51

RC 295.805 GL 12.16

PLANETOCENTRIC CONIC

C3 17.558 VHL 4.190

LNCH AZMTH LNCH TIME

90.00 18 54 51

90.00 11 5 40

100.00 20 24 46

100.00 12 16 26

110.00 21 52 5

110.00 13 7 36

DISTANCE 832.465 EARTH TO MARS

LOt. 27.63 VL 32.709 GAL -6.44 AZL 88.44 HCA 256.53 SMA 186.19 ECC .22851 INC 1.5558 vl 29.926

LOP 284.16 VP 23.036 GAP -10.21 AZP 90.36 TAL 324.14 TAP 220.67 RCA 143.64 Apo 228.74 V2 25.714

GP 4.20 ZAL 139.59 ZAP 52.27 ETS 182.72 ZAE 80.68 ETE 179.87 ZAC 87.05 ETC 258.98 CLP 52.15

OLA 15.59 RAL IT4.61 RAD 6567.7 VEL 11.787 PTH 2.08 VHP 3.790 OpA 14.72 RAp 160.41 ECC 1.2890

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.80 -27.57 73.90 39.10 96.74 19 39 42 2090.8 -26.35 65.44

4320.77 3.93 178.73 33.12 61.93 12 17 41 3720.8 .14 172.09

2400.82 -28.84 52.38 38.91 98.21 21 4 47 1800.8 -27.41 43.87

4085.98 5.05 160.84 32.50 60.50 13 26 32 3486.0 1.09 154.30

2127.61 -32.17 30.93 38.22 102.22 22 27 33 1527.6 -30.16 22.30

3931.95 7.94 147.38 30.73 56.64 14 13 8 3332.0 3.50 141.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T11085.8 STd_ 1025.1 383 1905.2 ST 3217.3 8R 763.9 SS 2465.3

RRT -.7584 RRF -.7833 RTF .9962 CRT -.7405 CRS .8228 CST -.9912

S8611113.2 R23 .0384 R13 -.9964 LSA 4088.4 MSA 545.4 SSA 16.3

S8111093.2 SG2 666.6 THA 175.97 EL1 3267.9 EL2 505.4 ALF 169.78

DIFFERENTIAL CCRRECTIONS

TDE-1.5258 TRA 5.7264 TC3-8.6021 BAU 2.0264

ROE .5540 RRA -.2267 RC3 .7293 FAU .32000

F08-4.0938 FRAIl.7877 FC-15.7788 BSP 37926

BDE 1.6232 BRA 5.7329 BC3 8.6329 FSP 6725

LAUNCH DATE OCT 21 1964 FLIGHT TIME 372.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC

RL 140.89 LAL .00

RP 213.16 LAP -1.53

RC 296.904 GL 12.14

PLANETOCENTRIC CONIC

CS 17.958 VHL 4.238

LNCH AZMTH LNCH TIME

90.00 18 59 24

90.00 11 5 27

100.00 20 29 7

100.00 12 18 25

110.00 21 56 1

110.00 13 8 0

DIFFERENTIAL CORRECTIONS

708-1.8081 TRA 5.9458 TC3-8.5966 BAU 2.0707

ROE .5598 RRA -.2181RC3 .7000 FAU .30614

F08-4.0353 FRA11.4625 FC-14.7588 ESP 38726

DOE 1.7028 BRA 5.9498 BC3 8.6251 FSP 6452

DISTANCE 836.59T EARTH TO MARS

LOL 27.63 VL 32.712 GAL -6.56 AZL 88.43 HCA 257.72 SMA 186.24 ECC .22962 INC 1.5708 vl 29.926

LOP 285.35 VP 23.078 GAP -10.39 A ZP 90.33 TAL 323.63 TAp 221.36 RCA 143.48 Apo 229.01 V2 25.748

GP 4.11 ZAL 140.16 ZAP 51.06 ET3 182.78 ZAE 79.22 ETE 180.00 ZAC 86.95 ETC 258.98 CLP 50.96

DLA 15.34 RAL 175.15 RAD 6567.7 VEL 11.804 PTH 2.09 VHF 3.8610pA 14.63 RAp 160.37 ECC 1.2955

L-I TIME INJ LAT INJ LONG %NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2686.78 -27.54 T3.6i 39.93 96.66 !9 44 10 2086.8 -26.30 65.16

4335.26 4.39 179.54 33.94 62.00 12 17 42 3735.3 .61 172.90

2397.43 -28.81 52.13 39.74 98.34 21 9 4 1797.4 -27.36 43.63

4099.84 5.52 161.61 33.32 60.57 13 26 45 3499.8 1.56 155.06

2125.51 -32.14 30.78 39.04 102.31 22 31 27 1525.5 -30.12 22.15

3944.53 8.41 148.06 31.55 56.75 14 13 44 3344.5 3.98 141.77

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

88T11282.7 SGR 1009.1 $G3 1821.5 ST 3321.0 SR 762.6 SS 2432.2

RRT -.7480 RRF -.7738 RTF .9962 CRT -.7419 CRS .8235 CST -.9913

S8611327.7 R23 .0393 R13 -.9963 LSA 4150.8 MSA 545.0 SSA 16.1

S8111308.0 SG2 668.2 THA 176.16 EL1 3370.0 EL2 504.0 ALF 170.11

LAUNCH DATE OCT 21 1964 FLIGHT TIME 374.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 212.87 LAp -1.56

RC 297.989 GL 12.11

PLANETOCENTRIC CONIC

C3 18.381 VHL 4.287

LNCH AZMTH LNCH TIME

90.00 19 4 2

90.00 11 5 11

100.00 20 33 33

100.00 12 18 21

110.00 22 0 3

110.00 13 8 21

DIFFERENTIAL CORRECTIONS

708-1.6937 TRA 6.1861 TC3-8.5782 BAU 2.1144

ROE .§659 RRA -.2099 RC3 .6719 FAU .29263

FDE-3.gT74 FRAll.1398 FC-13.7830 BSP 39499

BDE 1.7858-BRA 6.1697 BC3 8.6045 FSP 6183

DISTANCE 840.730 EARTH TO MARS

LOL 27.63 VL 32.715 GAL -6.87 AZL 88.41 HCA 258.92 SMA 186.30 ECC .23078 INC 1.5856 vl 29.926

LOP 286.55 VP 23.120 GAP -10.56 AZP 90.30 TAL 323.11 TAp 222.03 RCA 143.30 APO 229.29 V2 25.782

GP 4.02 ZAL 140.74 ZAP 49.92 ETS 182.85 Z/dE 77.79 ETE 180_11 ZAC 86.87 ETC 258.97 CLP 49.80

OLA 15.07 RAL 175.70 RAO 6567.7 VEL 11.822 PTH 2.09 VHp 3.935 DpA 14.54 RAp 160.37 ECC 1.3025

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2682.66 -27.30 73.31 40.78 97.02 19 48 45 2082.7 -26.24 64.87

4350.27 4.87 180.38 34.78 62.07 12 17 41 3750.3 1.10 173.73

2393.95 -28.78 51.88 40.59 98.47 21 13 27 1794.0 -27.30 43.39

4114.21 6.00 162.41 34.16 60.66 13 26 55 3514.2 2.04 155.85

2123.34 -32.11 30.62 39.88 102.40 22 35 26 1523.3 -30.07 22.00

3957.58 8.90 148.75 32.39 56.86 14 14 18 3357.6 4.48 142.46

MZO-COAJRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1149t.5 Sr_R 994.1 SG3 1740.1 ST 3424.4 SR 761.5 $8 2398.8

RRT -.7378 RRF -.7645 RTF .9961 CRT -.7435 CRS .8245 CST -.9914

SGB11334.4 R23 .0402 R13 -.9962 LSA 4214.8 MSA 544.2 8SA lS.9

SGl11514.9 SG2 669.7 THA 176.34 ELI 3471.9 EL2 502.3 ALF 170.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 212.57 LAP -1.58

RC 299.061 GL 12.07

PLANETOCENTRIC CONIC

C3 18,828 VNL 4.339

LNCH AZN_H LNCH TIME

90.00 19 8 46

90.00 11 4 52

100.00 20 38 5

tOO.DO 12 18 14

110.00 22 4 9

110.O0 13 6 40

LOL

LOP 287.75 Vp 23.162 GAp -10.74 AZP 90.27 TAL 322.57 TAP 222.69 RCA 143.12

GP 3.94 ZAL 141.33 ZAp 48.80 ETS 182.90 ZAE 76.39 ETE 180.23 ZAC 86.80 ETC _58.96 CLP 48.68

OLA 14.79 RAL 176.26 RAD 6567.8 VEL 11.841PTH 2.10 VHp 4.012 OpA 14.42 RAp 160.41ECC 1.3099

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2678.44 -27.47 73.01 41.65 97.17 19 53 25 2078.4 -26.19 64.57

4365.78 5.36 181.25 35.64 62.15 12 17 38 3785.8 1.60 174.60

23g0.39 -28.74 51.62 41.45 98.60 21 17 56 1790.4 -27.25 43.13

4129.06 6.49 163.23 35.02 60.76 13 27 3 3528.1 2.55 156.67

2121.12 -32.08 30.45 40.73 102.49 22 39 30 1521.1 -30.03 21.84

3971.10 9.40 149.48 33.25 56.98 14 14 51 3371.1 4.99 143.17

ORBIT DETERMINATION ACCURACY

ST 3526.4 SR 760.2 SS 2365.9

CRT -.7450 CRS .8255 CST -.9915

LSA 4278.6 MSA 543.5 SSA 15.8

EL1 3572.5 EL2 500.5 ALF 170.69

FLIGHT TIME 376.00 ARRIVAL DATE NOV 1 1965

OISTANCE 844.863 EARTH TO MARS

27.65 VL 52.719 GAL -6.79 AZL 88.40 HCA 260.12 SMA 186.55 ECC .23200 [NC 1.6004 vt 29.926

APO 229.59 V2 25.815

DIFFERENTIAL CORRECTIONS

7DE-1.7808 TRA 6.5912 TC3-8.5442 BAU 2.1568

ROE .5721RRA -.2022 RC3 .6448 FAU .27937

FDE-3.9163 FRAlO.8224 FC-12.8458 8SP 40267

BDE 1.8705 BRA 6.3944 BC3 8.5685 FSP 5923

LAUNCH DATE OCT 21 1964

MID-COURSE ExECuTION ACCURACY

56711691.7 SGR 979.9 SG3 1660.8

RRT -.7277 RRF -.7554 RTF .9960

86811732.7 R23 .0412 R13 -.9961

86111713.5 SG2 670.9 THA 176.50

FLIGHT TIM( 378.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC C_IC

RL 148.89 LAL .00

RP 212.29 LAp -1.60

RC 300.120 GL 12.03

PLANETOCENTRIC CONIC

C3 19.301VHL 4.393

LNCN AZMTH LNCH TIME

90.00 19 13 38

90.00 11 4 30

1OO.00 20 42 42

100.00 12 18 3

110.00 22 8 20

110.00 13 6 57

DIFFERENTIAL CORRECTIONS

TDE-1.8718 TRA 6.6204 TC3-8.4995 BAU 2.1990

ROE .5787 RRA -.1931 RC3 .6190 FAU .28650

FOE-3.8562 FRAIO.5094 FC-11.9536 8SP 41002

BDE 1.9592 ERA 6.6233 8C3 8.5220 FSP 5670

DISTANCE 648.997 EARTH TO MARS

LOL 27.66 VL $2.722 GAL -6.91 AZL 88.38 HCA 261.32 SNA 186.41 ECC .23327 INC 1.6151 vt 29.926

LOP 288.95 VP 23.206 GAP -10.91 AZP 90.24 TAt. 322.02 TAP 223.34 RCA 142.93 APO 229.90 V2 25.847

GP 3.83 ZAL 141.93 ZAP 47.71 ETS 182.96 ZAE 75.03 ETE 180.33 ZAC 86.74 ETC 258.94 CLP 47.59

OLA 14.51RAL 176.61 RAD 6567.8 VEL 11.861PTH 2.10 VHP 4.090 DPA 14.30 RAp 160.49 ECC 1.3177

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.16 -27.43 72.70 42.53 97.32 !9 58 10 2074.2 -26.13 64.27

4381.77 5.87 182.15 36.52 62.25 12 17 32 3781.8 2.11 175.49

2386.77 -28.70 51.36 42.33 98.73 21 22 29 1786.8 -27.20 42.88

4144.39 7.00 164.09 35.90 60.87 13 27 9 3544.4 3.06 157.51

2118.86 -32.03 $0.28 41.60 102.59 22 43 39 1518.9 -29.98 21.68

3985.06 9.92 150.23 34.13 57.12 14 15 22 3385.1 5.52 143.90

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

86711885.7 SGR 966.6 SG3 1583.8 ST 3628.7 6R 758.9 89 2326.9

RRT -.7179 RRF -.7465 RTF .9958 CRT -.7468 CRS .8268 CST -.9915

SGB11925.0 R23 .0422 R13 -.9960 LSA 4344.4 MSA 542.1 SSA 15.6

S6111906.0 882 671.8 THA 176.65 ELI 3673.6 ELZ 498.5 ALF 170.95

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 212.01LAF -1.62

RE 301,167 GL 11.98

PLANE TOCENTRIC CONIC

C3 19.802 VHL 4.450

LNCH AZMTH LNCH TIME

90.00 19 18 30

90.00 11 4 7

100.O0 20 47 24

100.00 12 17 53

110.00 22 12 35

110.00 13 9 12

FLIGHT TIME 380.00 ARRIVAL DATE NOV 5 1965

DISTANCE 853.130 EARTH TO MARS

LOL 27.63 VL 52.726 GAL -7.04 AZL 88.37 HCA 262.52 SMA 166.48 ECC .25461 INC 1.6297 vl 29.926

LOP 290.15 VP 23.244 GAP -11.09 AZP 90.21TAL 321.45 TAp 225.97 RCA 142.75 APO 230.22 v2 25.879

GP 3,77 ZAL 142.54 ZAP 46.66 ET_ 183.01 ZAE 75.70 ETE 160.45 ZAC 86.69 ETC 258.92 CLP 46.54

DLA 14.21RAL 177.38 RAO 6567.8 VEL 11.882 pTH 2.11VHP 4.171DpA 14.17 RAP 160.60 ECC 1.3259

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2669.82 -27.39 72.39 43.43 97.47 20 2 59 2069.8 -26.07 63.97

4398.24 6.39 183.08 37.41 62.36 12 17 25 3798.2 2.64 176.41

2383.11 -28.66 51.09 43.23 98.87 21 27 7 1785.1 -27.14 42.62

4160.18 7.52 164.97 36.80 60.98 13 27 14 3560.2 3.60 158.58

2116.59 -32.01 30.11 42.49 102.68 22 47 51 1516.6 -29.94 21.52

3999.47 10.45 151.01 35.03 57.27 14 15 52 3399.5 6.06 144.66

oRBIT DETERMINATION ACCURACY

ST 3729.2 SR 757.6 SS 2292.3

CRT -.7484 CR8 .B281 CST -.9915

LSA 4409.4 MSA 540.8 SSA 15.5

EL1 3772.8 EL2 496.6 ALF 171.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70E-1.9636 TRA 6.8558 TC3-8.4408 8AU 2.2401 SGT12072.5 SGR 954.1 SG3 1509.2

ROE .5853 RRA -.1885 RC3 .5941 FAU .23391 RRT -.7086 RRF -.7379 RTF .9957

FOE-5.7925 FRAlO.2030 FC-11.1012 8SP 41749 S6812110.1 R23 .0432 R13 -.9958

BDE 2.0491 8RA 6.8584 8C3 8.4617 F6P 5427 S6112091.4 SG2 672.5 THA 176.79

LAUNCH DATE OCT 21 1964 FLIGHT TIME 382.00 ARRIVAL DATE NOV 7 1965

EARTH TO MARS

HCA 263.73 SMA 186.54 ECC .23601 INC 1.6443 vl 29.926

TAL 320.86 TAP 224.59 RCA 142.51Apo 230.56 V2 25.911

ZN[ 72.40 ETE 180.53 ZAC 86.64 ETC 258.89 CLP 45.52

PTH 2.12 VHP 4.254 OPA 14.02 RAP 160.75 ECC 1.3346

INJ lONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.07 44.35 97.63 20 7 54 2065.5 -26.01 63.66

184.04 38.$3 62.48 12 17 16 3815.2 3.19 177.36

50.83 44.14 99.00 21 31 49 1779.4 -27.08 42.36

165.88 37.72 61.12 13 27 16 3576.4 4.15 159.2"8

29.93 43.39 102.78 22 52 8 1514.3 -29.89 21.36

151.81 35.95 57.43 14 16 20 3414.3 6.62 145.45

MID-COURSE EXECUTioN ACCURACY oRBIT DETERMINATION ACCURACY

SGT12253.1SGR 942.6 SG3 1437.0 ST 3830.1SR 756.3 68 2255.8

RRT -.6991 RRF °.7298 RTF .9955 CRT -.7505 CRS .6298 CST -.9915

86812289.3 R23 .0443 R13 -.9957 LSA 4476.5 MSA 539.2 8SA 15.4

S6112270.9 SG2 676.0 THA 176.91 EL1 3872.6 EL2 494.4 ALF 171.43

HELIOCENTRIC CONIC DISTANCE 857.263

RL 148.89 LAL .00 LOL 27.63 VL 32.730 GAL -7.18 AZL 88.36

RP 211.73 LAP -1.63 LOP 291.36 VP 26.284 GAP -11.26 AZP 90.18

RE 302.203 GL 11.93 GP 3.69 ZAL 143.16 ZAP 45.64 ETS 183.05

PLANE TOCENTRIC .CONIC

C3 20.331VHL 4.509 DLA 13.91RAL 177.95 RAO 6567.8 VEL 11.904

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.D0 19 25 28 2665.45 -27.35

90.00 11 3 40 4415.17 6.93

100.00 20 52 10 2379.42 -28.62

100.00 12 17 40 4176.43 8.06

110.00 22 16 53 2114.30 -31.98

110.00 13 9 26 4014.31 11.00

DIFFERENTIAL C_RRECTION6

70E-2.0604 TRA 7.0948 TC3-8.3739 8AU 2.2613

ROE .5924 RRA -.1824 RC3 .5705 FAU .24178

FOE-3.7309 FRA 9.8993 FC-10.2956 8SP 42444

BDE 2.1439 8RA 7.0971 BC3 8.5933 FSP 5187
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 21 1964 FLIGHT TIME 384.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 211.47 LAP -1.65

RC 303.228 GL 11.87

PLANETOCENTRIC CONIC

C3 20.890 VHL 4.571

LNCH AZMTH LNCH TIME

90.00 19 28 31

90.00 11 3 12

100.00 20 57 0

100.00 12 17 25

110.00 22 21 16

110.00 13 9 37

DIFFERENTIAL CORRECTIONS

TDE-2.1593 TRA 7.3393 TC3-8.2947 8AU 2.3216

ROE .5997 RRA -.1769 RC3 .5479 FAU .22993

FOE-3.6670 FRA 9.6008 FC3-9.5290 BSP 43134

BDE 2.2411BRA 7.3415 8C3 8.3128 FSP 4954

DISTANCE 861.393 EARTH TO MARS

LOL 27.63 VL 32.733 GAL -7.32 AZL 88.34 HCA 264.94 SMA 186.61ECC .23747 INC 1.6589 vl 29.926

LOP 292.57 VP 23.323 GAp -11.44 AZp 90.15 TAL 320.26 TAp 225.20 RCA 142.29 APO 230.92 V2 25.941

GP 3.61 ZAL 143.78 ZAp 44.65 ETS 185.10 ZAE 71.13 ETE 180.62 ZAC 86.61ETC 258.85 CLP 44.53

DLA 13.59 RAL 178.52 RAD 6567.8 VEL 11.928 PTH 2.12 VHp 4.339 DpA 13.87 RAp 160.93 ECC 1.3438

L-I T|_E INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2661.07 -27.31 71.76 45.28 97.78 20 12 52 2061.1 -25.95 63.36

4432.54 7.47 185.03 39.27 62.61 12 17 5 3832.5 3.74 178.33

2375.72 -28.59 50.56 45.06 99.14 21 36 35 1775.7 -27.03 42.10

4193.12 8.61 166.81 38.66 61.26 13 27 18 3593.1 4.71 160.20

2112.03 -31.94 29.78 44.31 102.87 22 56 28 1512.0 -29.84 21.20

4029.58 11.55 152.64 36.90 57.60 14 16 47 3429.6 7.20 146.26

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT12426.4 SGR 931.6 8G3 1367.0 ST 3929.7 8R 755.0 SS 2218.1

RRT -.6903 RRF -.7220 RTF .9954 CRT -.7525 CRS .8315 CST -.9915

8G812461.3 R23 .0455 R13 -.9955 LSA 4543.5 HSA 537.3 $SA 15.3

8G112443.1SG2 673.2 THA 177.03 EL1 3971.2 EL2 492.0 ALF 171.64

LAUNCH DATE OCT 21 1964 FLIGHT TIME 386.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 211.20 LAp -1.67

RC 504.242 GL 11.80

PLANETOCENTRIC CONIC

C3 21.482 VHL 4.635

LNCH AZNTH LNCH TIME

90.00 19 33 37

90.00 11 2 42

100.00 21 I 53

100.00 12 17 7

110.00 22 25 42

110.00 13 9 48

DISTANCE 865.522 EARTH TO MARS

LOt. 27.63 VL 32.737 GAL -7.48 AZL 88.33 HCA 266.16 SMA 186.67 ECC .23900 INC 1.6735 vl 29.926

LOP 293.79 VP 25.362 GAP -11.62 AZP 90.11 TAL 319.64 TAp 225.80 RCA 142.06 Apo 231.29 V2 25.971

GP 3.54 ZAL 144.42 ZAp 43.69 ET8 183.14 ZkE 69.89 ETE 180.71 ZAC 86.58 ETC 258.81CLP 43.57

DLA 13.27 RAL 179.10 RAD 8587.9 VEL 11.952 PTH 2.13 VHP 4.427 DpA 13.70 RAP 161.14 ECC 1.3535

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.89 -27.27 71.45 46.23 97.93 20 17 54 2056.7 -25.89 63.05

4450.35 8.03 186.04 40.24 62.75 12 16 52 3850.4 4.31 179.33

2372.03 -28.54 50.29 46,01 99.27 21 41 25 1772.0 -26.97 41.84

4210.24 9.17 187.78 39.63 61.42 13 27 18 3610.2 5.28 161.14

2109.77 -31.91 29.61 45.24 102.96 23 0 52 1509.8 -29.80 21.04

4045.27 12.12 153.50 37.88 57.79 14 17 13 3443.3 7.79 147.09

ORBIT DETERMINATION ACCURACY

ST 4028.6 SR 753.6 SS 2179.6

CRT -.7546 CRS .8334 CST -.9915

LSA 4611.0 MSA 535.3 SSA 15.1

ELI 4069.2 EL2 489.6 ALF 171.85

DIFFERENTIAL CORRECTIONS

TDE-2.2614 TRA 7.5895 TC3-8.2064 BAU 2.3616

ROE .6072 RRA -.1719 RC3 .5262 FAU .21845

FDE-3.6027 FRA 9.3069 FC3-8.8040 BSP 43802

BOE 2.3415 ERA 7.5914 BC3 8.2233 FSP 4730

HID-COURSE ExECuTION ACCURACY

SGT12593.8 5GR 921.4 SG3 1299.4

RRT -.6819 RRF -.7147 RTF .9952

8G812627.5 R23 .0467 R13 -.9953

8Gl12609.5 SO2 673.1 THA 177.14

LAUNCH DATE OCT 21 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 210.95 LAP -1.69

RC 305.247 GL 11.73

PLANETOCENTRIC CONIC

C3 22.107 VHL 4.702

LNCH AZNTH LNCH TIME

90.00 19 38 47

90.00 11 2 10

100.00 21 6 50

100.00 12 16 48

110.00 22 30 11

110.00 13 9 57

DISTANCE 869.648 EARTH

LOL 27.63 VL 32.741 GAL -7.61 AZL 88.31 HCA 267.37 SMA 186.74 ECC .24060 INC

LOP 295.00 VP 23.401 GAp -11.80 AZP 90.08 TAL 319.01 TAp 226.38 RCA 141.81 APO

GF 3.47 ZAL 145.06 ZAp 42.76 ETS 183.17 ZAE 68.67 ETE 180.79 ZAC 86.57 ETC

TO MARS

1.6880 vl 29.926

231.67 V2 26.001

258.77 CLP 42.64

DLA 12.94 RAL 179.68 RAD 6567.9 VEL 11.979 pTH 2.13 VHp 4.517 OpA 13.52 RAp t61.38 ECC 1.3638

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2652.32 -27.23 71.13 47.19 98.08 20 22 59 2052.3 -25.83 62.74

4468.58 8.60 187.08 41.22 62.92 12 16 39 3868.6 4.90 180.35

2368.35 -28.50 50.02 46.97 99.41 21 46 18 1768.4 -26.91 41.59

4227.78 9.74 168.77 40.61 61.60 13 27 16 3627.8 5.87 162.12

2107.55 -31.88 29.45 46.19 103.06 23 5 19 1507.5 -29.75 20.88

4061.36 12.71 154.38 38.85 58.00 14 17 38 3461.4 8.39 147.95

HID-COURSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT12755.9 9GR 912.0 8G3 1234.2 ST 4126.9 SR 752.3 SS 2140.5

RRT -.8741RRF -.7080 RTF .9949 CRT -.7569 CR8 .8355 CST -.9915

_T,012788.S R23 .0480 R13 -.9951 LSA 4679.2 HSA 533.1 SSA 15.0

SGl12770.7 SG2 672.8 THA 177.23 EL1 4166.6 EL2 487.0 ALF 172.03

OIFFERENTIAL CORRECTIONS

TOE-2.3669 TRA 7.8453 TC3-8.1106 9AU 2.4018

ROE .6151 RRA -.1674 RC3 .5057 FAU .20741

FDE-3.5380 FRA 9.0171 FC3-8.1224 BSP 44439

BOE 2.4455 BRA 7.8471 BC3 8.1264 FSP 4511

LAUNCH DATE OCT 21 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL 148.89 LAL .00

RP 210.70 LAp -1.70

RC 306.243 GL 11.66

PLANETOCENTRIC CONIC

C3 22.769 VHL 4.772

LNCH AZMTH LNCH TIME

90.00 19 44 0

90.00 11 1 37

100.00 21 11 50

100.00 12 16 28

110.00 22 34 43

110.00 13 10 4

DIFFERENTIAL CORRECTIONS

TDE-2.4761 TRA 8.1065 TC3-8.0063 BAU 2.4416

ROE .6232 RRA -.1634 RC3 .4860 FAU .19869

F08-3.4729 FRA 8.7311 FC3-7.4788 BSP 45060

BDE 2.5533 BRA 8.1081 8C3 8.0210 FSP 4298

DISTANCE 873.770 EARTH TO MARS

LOt. 27.63 VL 32.746 GAL -7.76 A21, 88.30 HCA 268.59 _AA 186.81ECC .24227 INC 1.7025 vl 29.926

LOP 296.22 VP 23.438 GAP -11.98 AZP 90.04 TAL 318.35 TAp 226.95 RCA 141.55 Apo 232.07 V2 26.029

GP 5.40 ZAL 145.71 ZAP 41.86 ETS 163.21 ZAE 67.49 ETE 180.87 ZAC 86.56 ETC 258.72 CLP 41.74

DLA 12.61RAL 180.26 RAD 6587.9 VEL 12.006 PTH 2.14 VHP 4.609 DpA 13.34 RAP 161.66 ECC 1.3747

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2648.00 -27.19 70.82 46.17 98.23 20 28 8 2048.0 -25.77 62.44

4487.23 9.17 188.15 42.22 63.09 12 16 24 3887.2 5.49 181.40

2364.72 -28.46 49.76 47.94 99.54 21 51 15 1764.7 -26.85 41.33

4245.73 10.32 169.79 41,62 61.79 13 27 14 3645.7 6.47 163.11

2105.37 -31.84 29.28 47.16 103.14 23 9 49 1505.4 -29.71 20.73

4077.85 13.30 155.29 39.86 58.22 14 18 2 3477.8 9.00 148.83

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SG712911.5 9GR 903.1SG3 1171.1 8T 4224.4 SR 750.9 SS 2100.6

RRT -.6668 RRF -.7018 RTF .9947 CRT -.7593 CRS .8377 CST -.9914

9GI812943.0 R23 .0494 R13 -.9948 LSA 4747.7 MSA 530.6 SSA 14.9

SGl12925.5 SG2 672.3 THA 177.32 ELI 4263.3 EL2 484.2 ALF 172.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 146.89 LAL .00

RP 210.46 LAP -1.72

RC 307.229 GL 11.51

PLANETOCENTRIC CONIC

C3 23.469 VHL 4.845

LNCH AZNTH LNCH TIME

90.00 19 49 16

.9O.O0 11 1 2

100.00 21 16 53

100.00 12 16 6

110.00 22 39 18

110.00 13 10 11

FLIGHT TIME 392.00 ARRIVAL DATE NOV 17 1965

DISTANCE 877.889 EARTH TO MARS

COL 27.65 VL 32.750 GAL -7.92 AZL 88.28 HCA 269.81 SHA 186.89 ECC .24402 INC 1.7171 vl 29.926

LOP 297.45Vp 23.475 GAP -12.16 AZP 90.01 TAL 317.68 TAp 227.50 RCA 141.28 APO 2]2.49 V2 26.057

_p 3.33 ZAL 146_i7 ZAP 40.96 ET8 183.24 ZAE 66.33 (TE 180.84 ZAC 86.56 ETC 258.67 CLP 40.87

DLA 12.26 RAL 180.85 RAD 6568.0 VEL 12.035 PTH 2.15 VHP 4.704 OPA 13.14 RAp 161.96 ECC 1.3862

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN XNJ 2 LAT INJ 2 LONG

2643.72 -27.15 70.52 49.17 98.38 20 33 20 2043.7 -25.71 62.14

4506.27 9.76 189.24 43.25 63.29 12 16 8 3906.3 6.09 182.47

2361.14 -28.42 49.50 48.94 99.67 21 56 14 1761.1 -26.79 41.08

4264.08 10.90 170.83 42.65 61.99 13 27 10 3664.1 7.07 164.13

2103.26 -31.81 29.13 48.14 103.23 23 14 21 1503.3 -29.66 20.58

4094.72 13.90 156.22 40.89 58.45 14 18 25 3494.7 9.65 149.73

DIFFERENTIAL CORRECTIONS

TOE-2.5890 TRA 8.3742 TC3-7.8950 BAU 2.4815

ROE .6317 RRA -.1601 RC3 .4672 FAU .18636

FDE-S.4079 FRA 8.4491 FC3-6.8744 8SP 45658

908 2.6650 8RA 8.3757 0C3 7.9088 FSP 4090

LAUNCH DATE OCT 21 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

86T13062.0 SGR 894.8 8G3 1110.4

RRT -.6600 RRF -.8963 RTF .9944

86813092.7 R23 .0509 R13 -.9945

S6113075.4 862 671.6 THA 177.40

FLIGHT TIME 394.00

DISTANCE 882.002

ORBIT DETERMINATION ACCURACY

ST 4321.3 8R 749.5 SS 2060.3

CRT -_7618 CRS .8402 CST -.9913

LSA 4816.8 MSA 528.0 SSA 14.8

ELI 4359.4 EL2 481.3 ALF 172.38

70E-2.7062 TRA 8.6482 TC3-7.7781 BAU 2.5217

ROE .6406 RRA -.1572 RCS .4494 FAU .17641

F0(-3.3420 FRA 8.1708 FC3-6.3082 BSP 46221

8DE 2.7810 8RA 8.6496 8C3 7.7910 FSP 3889

ARRIVAL DATE NOV 19 1965

RL 148.89 LAL .00 LOt. 27.63 VL 32.754 GAL -8.09 AZL 88.27 HCA

RP 210.22 LAP -1.73 LOP 298.67 VP 23.512 GAP -12.34 AZP 89.97 TAL

RC 308.206 GL 11.49 GP 3.27 ZAL 147.03 ZAP 40.13 ETS 183.27 2A(

PLANETOCENTRIC CONIC

CS 24.210 VHL 4.920 OLA 11.91 RAL 181.44 RAD 6568.0 VEL 12.066 FT H 2.16 VHP 4.801 OpA 12.93

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L(_IG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIN

90.00 19 54 35 2639.50 -27.10 70.22 50.18 98.53 20 38 34 2039.5

90.00 11 0 26 4525.70 10.35 190.36 44.30 63.49 12 15 52 3925.7

100.00 21 21 59 2357.62 -28.38 49.25 49.95 99.80 22 I 17 1757.6

100.00 12 15 43 4282.82 11.50 171.90 43.70 62.22 -43 27 6 3682.8

110.00 22 43 55 2101.21 -31.78 28.96 49.14 103.32 23 18 57 1501.2

110.00 13 10 16 4111.98 14.52 157.19 41.95 58.71 14 18 48 3512.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SGT13207.7 SGR 887.1 963 1051.9

RRT -.6539 RRF -.6914 RTF .9941

86E13237.5 R23 .0525 R13 -.9942

SG113220.5 862 670.5 THA 177.48

EARTH TO MARS

271.04 SMA 186.96 ECC .24584 INC 1.7317 vl 29.926

317.00 TAP 228.04 RCA 141.00 APO 232.93 V2 26.085

65.19 ETE 181.02 ZAC 86.56 ETC 258.61 CLP 40.02

RAp 162.29 ECC 1.3984

INJ 2 LAT INJ 2 LONG

-25.65 61.85

6.71 183.57

-26.74 40.83

7.69 165.18

-29.62 20.43

10.27 150.66

ORBIT DETERMINATION ACCURACY

ST 4417.7 8R 748.1 SS 2019.1

CRT -.7646 CRS .8428 CST -.9912

LSA 4886.4 NSA 525.1 9SA 14.7

EL1 4455.1 EL2 478.2 ALF 172.54

LAUNCH DATE OCT 21 1964 FLIGHT TIME 596.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC DISTANCE 886.110 EARTH TO MARS

RL 148.89 LAL .00 LOt. 27.65 VL 32.759 GAL -6.26 A ZL 88,25 HCA 272.27 SMA 187.04 ECC .24774 INC 1.7464 vl 29.926

RP 209.99 LAP ol.75 LOP 299.90 VP 23.547 GAP -12.53 AZP 89.93 TAL 516.30 TAp 228.56 RCA 140.70 APO 253.38 V2 26.111

RC 309.174 GL 11.40 GP 5.21 ZAL 147.70 ZAp 59.31ET9 I83.29 ZAE 64.08 ETE 181.09 ZAC 86.58 ETC 258.55 CLP 39.20

PLANETOCENTRIC CONIC

C3 24.994 VHL 4.999 DLA 11.56 RAL 182.03 RAD 6568.0 VEL 12.098 PTH 2.17 VHp 4.901DpA 12.72 RAp 162.65 ECC 1.4113

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

90.00 19 59 56 2655.37 -27.06 69.92 51.21 98.67 20 43 51 2035.4 -25.59 61.56

90.00 10 59 49 4545.50 10.95 191.51 45.37 63.72 12 15 34 3945.5 7.33 184.69

100.00 21 27 7 2354.18 -28.34 49.00 50.97 99.92 22 6 21 1754.2 -26.68 40.59

100.00 12 15 19 4301.92 12.10 173.00 44.78 62.46 13 27 1 3701.9 8.32 166.25

110.00 22 48 35 2099.25 -31.75 28.83 50.16 103.40 23 23 34 1499.5 -29.58 20.30

110.00 13 10 20 4129.61 15.14 158.18 43.03 58.98 14 19 10 3529.6 10.91 151.62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.8274 TRA 6.9283 TCS-ToGS60 8AU 2.5623 SGT13348.3 8GR 879.9 SG3 995.6 ST 4513.2 8R 746.7 SS 1977.4

ROE .6488 RRA -.1549 RC3 .4324 FAU .16682 RRT -.6484 RRF -.8872 RTF .9958 CRT -.7674 CRS .8457 CST -.9911

FOE-3.2764 FRA 7.8954 FC3-5.7782 BSP 46750 96813377.3 R23 .0542 R13 -.9939 LSA 4956.2 MSA 522.1 SSA 14.6

808 2.9010 BRA 8.9297 BC3 7.6682 FSP 3692 86113360.5 SG2 669.3 THA 177.55 ELI 4549.9 EL2 475.0 ALF 172.68

LAUNCH DATE OCT _1 1964

HELIOCENTRIC CCNIC

FLIGHT TIME 398.00 ARRIVAL DATE NOV 23 1965

DISTANCE 690.211 EARTH TO MARS

RL 146.89 LAL .00 LOt. 27.63 VL 32.763 GAL -8.44 AZL 88.24 HCA 273.50 5HA 187.12 ECC .24973 INC 1.7611 vl 29.926

RP 209.77 LAP -1.76 LOP 301.13 VP 23.582 GAP -12.71 AZP 89.89 TAL 313.58 TAP 229.08 RCA 140.39 APO 233.85 V2 26.137

RC 310.132 GL 11.30 GP 3.15 ZAL 148.37 ZAP 38.51 ETS 183.32 ZAE 62.99 ETE 181.16 ZAC 86.60 ETC 258.49 CLP 38.40

PLANETOCENTRIC CONIC

C3 25.824 VHL 5.062 OLA 11.19 RAL 182.63 RAD 6568.0 VEL 12.133 PTH 2.17 VHP 5.005 DPA 12.49 RAP 165.05 ECC 1.4250

LNCH AZMTH LNCH TIM( L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 5 19 2631.32 -27.02 69.83 52.25 98.81 20 49 10 2031.3 -25.53 61.28

90.00 10 59 10 4565.67 11.55 192.68 46.47 63.97 12 15 16 3965.7 7.96 185.84

100.00 21 32 17 2350.83 -28.30 46.76 52.01 100.04 22 11 28 1750.6 -26.62 40.36

100.00 12 14 53 4321.40 12.72 174.12 45.87 62.72 13 26 55 3721.4 8.96 167.35

110.00 22 53 16 2097.39 -31.72 28.70 51.19 103.47 23 28 14 1497.4 -29.54 20.16

110.00 13 ID 23 4147.60 15.77 159.19 44.13 59.27 14 19 31 3547.6 11.57 152.59

DIFFERENTIAL CCRRECTIONS HID-COURSI[ EXECUT|C_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.9522 TRA 9.2161 TC3-7.5287 8AU 2.6032 _T13484.4 8GR 873.2 $63 941.3 ST 4607.6 SR 745.3 SS 1934.7

ROE .6593 RRA -.1533 RC3 .4162 FAU .15757 RRT -.6435 RRF -.6837 RTF .9934 CRT -.7702 CR9 .8486 CST -.9910

FOE-3.2096 FRA 7.6239 FCS-5.2825 88P 47266 86813512.6 R23 .0560 R13 -.9935 LSA 5025.8 MSA 519.0 SSA 14.5

BOE 3.0250 BRA 9.2174 BC3 7.5402 FSP 3501 86113496.1 SG2 667.8 THA 177.61 EL1 4643.6 EL2 471.6 ALF 172.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 22 1964

HELIOCENTRIC C(_iIC

RL 148.85 LAL .00

RP 237.15 LAp .4_

RC 188.300 GL -29.31

PLANETOCENTRIC CONIC

C3 23.351 VHL 4.830

LNCH AZNTH LNCH TIME

90.00 22 26 41

gO,DO 4 36 16

100.00 23 34 30

100.00 6 11 8

110.00 0 17 53

110.00 7 48 10

FLIGHT TIME 240.00
ARRIVAL DATE JUN 19 1965

DISTANCE 576.758 EARTH

LOL 28.63 VL 33.173 GAL -5.98 AZL 94.11 HCA 186.39 SMA 194.59 ECC .25521 INC

LOP 215.00 VP 20.893 GAp 7.62 AZP 85.91 TAL 329.92 TAp 156.30 RCA 144.78 APO

GP 21.66 ZAL 128.08 ZAP 145.28 ETS 143.54 ZAE 154.56 ETE 59.57 ZAC 110.37 ETC

TO MARS

4,1098 vl 29.934

244.00 V2 23,t74

254,99 CLP 152,18

DLA -20.58 RAL 155.34 RAO 6567.9 VEL 12,030 PTH 2.15 VHP 5.746 DpA 17,91 RAp 196.39 ECC 1.3840

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT ]NJ 2 LONG

1549.17 .18 2.65 17.17 118.32 22 52 30 949.2 3,97 356.01

5597,92 28,19 262,03 25,13 92,82 6 9 34 4997.9 28.28 253,36

1530,33 -1,29 345,75 16.35 119,87 23 56 40 730.3 2.70 539.22

5291,99 29,87 259,59 25,20 91,31 7 39 20 4692,0 29,73 230,79

1206.69 -4,88 334.14 14,12 123,88 0 37 59 606,7 -,40 327,92

4988.40 34.10 216.48 25.14 87.40 9 11 19 4388.4 33.36 207.31
DIFFERENTIAL CORRECTIONS

TDE 1.8825 TRA-2.7645 TC3 1.7510 BAU .7089

RDE 1.1763 RRA-1.2149 RC3 1.4489 FAU .16303

F08-4.3781 FRA 4.5954 FC3-6.0496 BSP 17573

8DE 2.2198 BRA 3,0197 BC3 2,2727 FSP 2670

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148,85 LAL ,00 LOt. 28,63 VL 33,146 GAL

RP 236.81 LAp .43 LOP 215.96 Vp 20.890 GAP

MID-COURSE ExECUTIC_I ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4483.2 SGR 2505.1SG3 842.1 ST 2468.5 SR 1470.4 SS 2720.3

RRT .9879 RRF -.9987 RTF -.9578 CRT .9928 CRS 1.0000 CST .9933

ST, B 5137.4 R23 -.2278 R13 -.9730 LSA 3950.2 MSA 225.3 SSA 5.0

SGt 5107.6 SG2 552.8 THA 28.76 EL1 2869.2 EL2 152.0 ALF 50.69

FLIGHT TIME 242.00 ARRIVAL DATE JUN 21 1965

DISTANCE 580.340 EARTH TO MARS

-3.89 AZL 93.34 HCA 187.35 SMA 193.89 ECC .25282 INC 3.3371 Vl 29.934

7.19 AZP 86.69 TAL 330.15 TAp 157.50 RCA 144.87 APO 242.91 V2 23.209

ETC 255.17 CLP 151.58
RC 190.540 GL -24.67

PLANETOCENTRIC CONIC

C3 21.149 VHL 4.599

LNCH AZNTH LNCH TIME

90,00 21 45 33

90.00 5 28 56

100.00 22 57 55

1OO,00 6 59 16

110.00 23 46 14

110.00 8 27 26

GP 19.49 ZAL 129.49 ZAP 146.00 ETS 146.87 ZAE 156.68 ETE 58.48 ZAC 108.35

DLA -16.11 RAL 154.79 RAO 6567.9 VEL 11.939 PTH 2.12 VHP 5.532 OpA

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1701.91 -4.73 11.18 16.03 117.95 22 13 55

5397.61 27.99 247.40 22.87 85.51 6 58 54

1468.44 -5.94 353.36 15.37 119.35 23 22 23

5106.32 29.36 225.83 22.73 84.10 8 24 22

1317.05 -9.03 339.99 13.48 123.11 24 8 11

4830.47 32.94 204.31 22.15 80.29 9 47 56

15.81 RAp 195.73 ECC 1.3481

PC) CST TIM INJ 2 LAT 1NJ 2 LONG

1101.9 -.96 4,54

4797.6 27.07 238.85

868.4 -1.98 346.80

4506.3 28.23 217.21

717.0 -4.81 333.69

4230.5 31.25 195.49

ORBIT DETERMINATION ACCURACY

ST 2379.0 SR 1278.0 SS 2661.5

CRT .9926 CRS .9998 CST .9945

LSA 3786.3 MSA 201,5 SSA 7.0

ELI 2697.0 EL2 137.1 ALF 28.15

DIFFERENTIAL CCRRECTIONS

TOE 1.7071 TRA-2.7362 TC3 1.9210 8AU .6786

ROE .9658 RRA-1.1023 RC3 1.4387 FAU .17373

FOE-4.1809 FRA 5.0334 FC3-7.1116 BSP 17336

BOE 1.9614 BRA 2.9499 BC3 2.4001 FSP 2928

MID-COURSE ExECuTZON ACCURACy

$GT 4498.5 SGR 2289.8 SG3 918.5

RRT .9679 RRF -.9986 RTF -.9597

SGB 5047.6 R23 -,2278 R13 -.9727

SG1 5021.3 SG2 315.2 THA 26.53

LAUNCH OATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 236.46 LAp .40

RC 192.768 GL -20.83

PLANETOCENTRIC CONIC

C3 19.634 VHL 4.431

LNCH AZMTH LNCH TIME

90,00 21 16 47

90.00 S 8 38

100.00 22 31 48

100.00 7 34 21

110.00 23 25 39

110.00 8 58 57

FLIGHT TIME 244,00 ARRIVAL DATE JUN 23 1965

DISTANCE 583.940 EARTH TO MARS

LOL 28.63 VL 53.121GAL -5.81AZL 92_74 HCA 188.31 SMA 193.41ECC .25053 INC 2.7410 Vl 29.934

LOP 216.93 VP 20.888 GAp 6.77 AZP 87.29 TAL 330.38 TAp 158.69 RCA 144.96 Apo 241.87 v2 25.244

GP 17.78 ZAL 130.41 ZAP 146.29 ETS 149.81 ZAE 158.46 ETE 58.00 ZAC 106.74 ETC 255.30 CLP 150.88

DLA -12.40 RAL 155.91RAD 6567.8 VEL 11.875 pTH 2.11VHp 5.352 DpA 14.16 RAp 195.20 ECC 1.3231

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT lHJ 2 LONG

1814.66 -8.29 17.56 15.67 117.17 21 47 2 1214.7 -4.58 10.84

5249.35 26.74 236.74 21.04 80.31 7 34 8 4649.4 25.12 228.44

1572.75 -9.38 359.19 15.09 118.51 22 57 59 972.7 -5.50 352.55

4966.50 27.95 215.68 20,79 78.94 8 57 7 4366.5 26.14 207.35

1403.97 -12.22 344.69 13.39 122.17 23 49 3 804.0 -7.89 338.28

4708.04 31.16 195.21 19.94 75.18 10 15 25 4108.0 28.81 186.79

DIFFERENTIAL CORRECTIONS

TOE 1.5706 TRA-2.7033 TC3 _.0530 8AU .6549

RDE .8205 RRA-I.0108 RCS 1.4180 FAU .18365

FDE-4.02SG FRA 3.4241 FC3-8.0981 BSP 17205

BOE 1.7720 BRA 2.8861 BC3 2.4951 FSP 3175

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4499.3 3GR 2120.3 SG3 985.6 ST 2297.9 8R 1135.0 SS 2605.9

RRT .9676 RRF -.9984 RTF -.9610 CRT .9922 CRS .9995 CST .9955

SGB 4973.9 R23 -.2275 R13 -.9723 LSA 3650.5 MSA 180.5 SSA 9.4

SG1 4950.0 $62 486.9 THA 24.77 EL1 2559.7 EL2 126.9 ALF 26.18

LAUNCH DATE OCT 22 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 236.12 LAp .ST

RC 194.983 GL -17.62

PLANETOCENTRIC CONIC

CS 18.517 VHL 4.303

LNCH AZMTH LNCH TIME

90.00 20 54 38

90.00 6 35 49

100.00 22 11 26

100.00 8 1 42

110.00 2S 9 20

110,00 9 20 17

DISTANCE 587.560 EARTH TO MARS

LOt. 28.63 VL 33.097 GAL -5.72 AZL 92.27 HCA 189.28 SMA 192.96 ECC .24834 INC 2.2664 Vl 29.984

LOP 217.90 VP 20.889 GAP 6.36 AZP 87.76 TAL 330.60 TAp 159.88 RCA 145.04 APO 240.88 V2 23.279

GP 16.40 ZAL 130.98 ZAP 146.27 ET8 152.39 ZAE 160.00 ETE 58.08 ZAC 105.44 ETC 255.39 CLP 150.10

OLA -9.28 RAL 156.78 RAO 6567.7 VEL 11.828 PTH 2.09 VHP 5.194 DpA 12.83

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1904.36 -11.04 22.72 15.65 116.24 21 26 22 1304.4

5132.02 25.13 228.32 19,65 76.50 8 I 21 4532,0

1656.39 -12.06 3.97 15,12 117.36 22 39 2 1056.6

4855.02 26.25 207.84 19,33 75.15 9 22 37 4255.0

1475.27 -14.77 348.64 13o55 t21.18 23 3S 55 875.3

4609.11 29.22 188.16 16.32 71.42 10 37 6 4009.1

DIFFERENTIAL CORRECTIONS

TOE 1.4811 TRA-2.6444 TC3 2.2038 BAU .8474

ROE .7208 RRA -.9303 RCS 1.4050 FAU .19445

FOE-3.9234 FRA 3.7555 FCS-9.0911 BSP 16603

BDE 1.6472 BRA 2.8033 BC3 2.6153 FSP 3362

RAp 194.77 ECC 1.3047

ZNJ 2 LAT INJ 2 LONG

-7.42 15.91

23.02 220.49

-8.28 357.22

23.95 199.79

-10,54 342.10

26.41 180.10

ORBIT DETERMINATION ACCURACY

ST 2244.5 SR 1031.6 SS 2568.8

CRT .9924 CRS .9989 CST .9989

LSA 3560.4 MSA 154.6 SSA 12.5

EL1 2467.5 EL2 115.8 ALF 24.58

MID-COURSE EXECUTION ACCURACY

9GT 4498.8 S_ 1909.6 SG3 1053.9

RRT .9686 RRF -.9980 RTF -.9636

SG8 4917.3 RZS -.2209 R13 -.9733

SG1 4896.3 SG2 454.2 THA 23.41

421



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 22 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUN 27 lg65

HELIOCENTRIC CONIC

RL 148.85 LAL .DO

RP 235.77 tap .33

RC 197.185 GL -14.89

PLANETOCENTRIC CONIC

C3 17.656 VHL 4.202

LNCH AZMTN LNCH TIME

go. Do 20 36 37

90,00 6 59 26

100.00 21 54 49

100.O0 8 23 58

110.00 22 55 51

110.00 9 39 23

DIFFERENTIAL CORRECTIONS

TOE 1.3842 TRA-Z.6079 TC3 2.2820 9AU .6296

RDE ,6431RRA -.8882 RC3 1.3813 FAU .20388

FDE-3.8239 FRA 6.0931 FC3-9.9972 BSP 16636

DOE 1.5283 BRA 2.7487 8C3 2.6675 FSP 3604

DISTANCE 591.195 EARTH TO MARS

LOL 28.63 VL 33.073 GAL -5.64 AZL 91.88 HCA 190.25 SNA 192.53 ECC .24624 INC 1.8602 V1 29.934

LOP 218.88 VP 20,892 GAp 5.95 AZP 88.15 TAL 330.82 TAP 161.07 RCA 145.12 APO 239.94 vZ 23.315

GP 15.27 ZAL 131.32 ZAp 146.02 ETS 154.65 ZAE 161.36 ETE 58.70 ZAC 104.36 ETC 255.46 CLP 149.27

DLA -6.61RAL 157.49 RAD 6567.7 VEL 11.791PTH 2.08 VHp 5.050 DpA 11.75 RAp 194.40 ECC 1.2906

L-[ TiME INJ LA7 INJ LOnG [NJ RT ASC INJ AZNTH INJ TIME PO CST TEN |NJ 2 LAT INJ 2 LONG

1978.63 -13.23 27.07 15.79 115.26 21 9 36 1378.6 -9.72 20.15

5035.52 23.43 221.96 18.61 73.63 8 23 22 4435.5 20.96 214.16

1726,58 -14.23 8.02 15.30 116.57 22 23 35 1126.4 -10.55 1.17

4763.00 24.49 201.57 18.25 72.50 9 43 19 4163.0 21.84 193.77

1535.28 -16.86 352.04 13.82 120.19 23 21 26 935.3 -12.72 345.38

4528.86 27.31 182.52 17.14 68.59 10 54 50 3926.9 24.15 174.78

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4478.4 SOR 1880.7 SG3 1119.1 ST 2172.4 SR 947.7 85 2527.6

RRT .9674 RRF -.9974 RTF -.9638 CRT .9915 CR$ ,99J_l CST .9975

SG8 4857.3 R23 -.2207 R13 -.9727 LSA 3462.0 MSA 141.8 SSA 15.9

SG1 4837.2 SG2 440.g THA 22.31 EL1 2367.4 EL2 113.2 ALF 23.45

LAUNCH DATE OCT 22 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 148.83 LAL .00

RP 235.42 LAp .30

RC 199.372 GL -12.55

PLANETOCENTRIC CONIC

C3 16.965 VHL 4.119

LNCN AZMTH LNCM TIME

SO.DO 20 21 26

9O.OO 7 19 9

100.00 21 40 45

100.00 8 42 32

110.00 22 44 21

110.00 9 55 25

DIFFERENTIAL CORRECTIONS

TOE 1.3035 TRA-2.5652

ROE .5847 RRA -.8134

FOE-3.7492 FR4 6.4177

BDE 1.4287 BRA 2.6917

DISTANCE 594,842 EARTH

LOL 28.63 VL 33,051 GAL -5.57 AZL 91.56 HCA 191.23 SMA 192.12 ECC .24423 INC

LOP 219.85 VP 20.897 GAp 5.54 AZP 88.47 TAL 331.03 TAp 162.26 RCA 145.20 APO

GP 14.32 ZAL 131.48 ZAp 143.61 ETS 156.65 ZAE 162.59 ETE 59.86 ZAC 103.47 ETC

TO MARS

1.5591 vl 29,934

239.04 V2 23.351

255.52 CLP 148.39

DLA -4.32 RAL 158.06 RAD 6567.7 VEL 11.762 pTH 2.08 VHp 4.918 DpA 10.85 RAp 194.08 ECC 1.2792

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2041.74 -15.03 30.83 16.01 114.28 20 55 28 1441.7 -11.63 23.80

4953.95 21.76 216.57 17.81 71.42 8 41 43 4353.9 19.02 208.96

1783.87 -16.01 11.34 15.54 115.59 22 10 31 1185. 9 -12.43 4.37

4683.05 22.78 196.41 17.45 70.10 10 0 37 4085.0 19.86 188.83

1586.76 -18.80 355.02 14.13 119.21 23 10 48 986.8 -14.56 348.23

4456.9S 25.48 177.91 16.25 66,,41 11 9 42 3856.9 22.07 170.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TC3 2.3483 BAU .6158 SGT 4453.8 SGR 1792.8 $63 1184.4 ST 2108.1 SR 882.7 8S 2495.6

RC3 1.3620 FAU .21353 RRT .9663 RRF -.9987 RTF -.9640 CRT .9905 CR8 .9969 CST .9981

FC-10.8968 BSP 18572 SGB 4801.1 R23 -.2190 R13 -,9724 LSA 3381.4 MSA 131.0 8SA 19.7

BC3 2.7149 FSP 3836 $61 4781.9 SG2 429.8 THA 21.44 ELI 2282.7 EL2 111,9 ALF 22.58

LAUNCH DATE OCT 22 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUL ! 1965

HELIOCENTRIC CONIC

RL 148.85 LAL .OD

RP 235.06 LAP .27

RC 201.544 GL -10.32

PLANETOCENTRIE CONIC

C3 16.393 VHL 4.049

LNCH AZNTH LNCH TIME

90.00 20 8 17

90.00 7 36 0

100.00 21 28 36

100.00 8 58 25

110.00 22 54 19

110.00 lO 9 8

DIFFERENTIAL CCRRECTIONS

TOE 1.2356 TRA-2.5168 TC3 2.4071 BAU .6046

ROE .5403 RRA -.7701RC3 1.$473 FAU .22346

F06-3.6960 FRA 6.7301 FC-11.8009 9SP 16451

BOE 1.3486 BRA 2.6320 BC3 2.7585 FSP 4065

DISTANCE 598.507 EARTH TO MARS

LOL 28.63 VL 33.030 GAL -5.49 AZL 91.29 HCA 192.21 SNA 191.7_ ECC .24231 INC 1.2880 vl 29.934

LOP 220.83 VP 20.904 GAp 5.14 AZP 88.74 TAL 331.23 TAp 163.44 RCA 145.27 APO 238.18 V2 23.387

GP 13.53 ZAL 131.53 ZAp 145.06 ET8 158.A1 ZAE 163.71 ETE 61.38 ZAC 102.71 ETC 233.38 CLP 147.47

DLA -2.31RAL 158.52 RAD 6567.7 VEL 11.738 pTH 2.07 VHp 4.795 DpA IQ.11 RAp 193.79 DEC 1.2698

L-I TIME ]NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2096.41 -16.54 34.14 16.25 113.32 20 45 13 1496.4 -13.24 27.01

4883.56 20.17 212.O2 17.20 69.69 8 57 24 4283.6 17.22 204.59

1837,48 -17.50 14.65 15.80 114.63 21 59 10 1237.5 -14.03 7.37

4617.72 21.15 192.07 16.79 68.37 10 15 23 4017.7 18.03 184.67

1631.57 -20.06 357.67 14.45 118.27 23 I 31 1031.6 -16.13 350.76

4598.39 23,78 174.03 15.56 64.69 11 22 25 3796.4 20.17 166.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4422.9 SGR 1721.8 $63 1250.6 ST 2050.4 SR 832.2 86 2472.4

RRT .9653 RRF -.9959 RTF -.9645 CRT .9895 CRS .9954 CST .9986

sGB 4746.2 R23 -.2159 R13 -.9723 LSA 3315.7 MSA 122.0 SSA 23.7

SG1 4727.5 SG2 420.5 THA 20.77 EL1 2210.1 ELI 111.4 ALF 21.94

LAUNCH DATE OCT 22 1964 FLIGHT TINE 254.DD ARRIVAL DATE JUL 3 1965

HELIOCENTRIC _IC

RL 148.85 LAL .00

RP 254.71 LAP .24

RC 206.699 GL -8.75

PLANETOCENT_IC CONIC

C3 15.909 VHL 3.98g

LNCH AZMTH LNCH TIME

90.00 19 56 40

go.o0 7 50 40

100.00 21 17 45

100,00 9 12 16

110.00 22 25 28

110.00 10 21 4

DIFFERENTIAL CORRECTIONS

TOE 1.1767 TRA-2.4645 TCS 2.4587 BAU .5950

ROE .3062 RRA -.7808 RC3 1.3381 FAU .23389

FDE-3.6639 FRA 7.0618 FC-12.7276 8SP 18261

BDE 1.2809 BRA 2.5704 BC3 2.7975 FSP 4283

DISTANCE 602.186 EARTH

LOt. 28.63 VL 33.009 GAL -5.42 AZI. 91.06 HCA 193.19 SMA 191.35 ECC .24047 INC

LOP 221.81 VP 20.913 GAP 4.75 AZP Q8.97 TAL 331.43 TAP 164.62 RCA 145.$4 APO

GP 12.83 ZAL 131.49 ZAp 144.40 ET9 159.98 ZAE 164.72 ETE 63.88 ZAC 102.05 ETC

TO MARS

1.0550 vl 29.934

237.37 V2 23.424

235.60 CLP 146.51

DLA -.54 RAL 158.90 RAD 6567.6 VEL 11,717 pTH 2.06 VHP 4.679 DPA 9.49 RAp 193.52 ECC 1.2618

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZqATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2144.49 -17.81 37.09 16.49 112.39 20 32 24 1544.5 -14.62 29.87

4821.82 18.66 208.12 16.71 68.31 9 11 2 4221.8 15.55 200.82

1882.91 -18.76 17.43 16.07 113.70 21 49 8 1282.9 -15.40 10.25

4538.68 19.62 188.35 16.29 66.99 10 28 14 3958.6 16.34 181.09

1671.08 -21.32 .05 14.77 117.38 22 53 17 1071.1 -17.48 353.02

4343.23 22.19 170.72 13.02 63.3t 11 $3 28 5743.2 18.43 163.61

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4385.2 SGR 1664.4 $63 1318.3 ST 1997.1 SR 793.1 ss 2458.1

RRT .9642 RRF -.9950 RTF -.9648 CRT .9884 CR$ .9935 CST .9990

SG8 4690.4 R23 -.2126 RI3 -.9722 LSA 3262.7 MSA 116.7 6sk 27.6

SGI 4672.1 SG2 414.3 THA 20.27 EL1 2145.9 ELI 112.2 ALF 21.49

422



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 146.65 LAL .00 LOL

RP 234.35 CAP .21 LOP 222.80 vP 20.924 GAP 4.36 AZP 89.17 TAL 331.62 TAp 165.79 RCA 145.40 Apo 236.60

RC 205.837 GL -7.15 GP 12.27 ZAL 131.38 ZAp 143.65 ETS 161.37 ZAE 165.64 ETE 66.81 ZAC 101.48 ETC 255.63

PLANETOCENTRIC CONIC

C3 15.491VHL 3.936 DLA 1.04 RAL 159.22 RAD 6567.6 VEL 11.699 PTH 2.06 VHp 4.568 DpA 8.96 RAp 193.26

FLIGHT TZME 256.00 ARRIVAL DATE JUL 5 1965

DISTANCE 605.880 EARTH TO MARS

28.63 VL 32.990 GAL -5.36 AZL 90.65 HCA 194.17 SMA 191.00 ECC .23872 INC .8546 Vl 29.934

LNCH AZMTH LNCH TIME L-] TIME ]NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT

90.00 19 46 14 2187.30 -18.90 39.76 16.73 111.49 20 22 42 1587.3 -15.81

90.00 8 3 36 4766.95 17.24 204.71 16.32 67.19 9 23 3 4166.9 14.01

100.00 21 8 4 1923.36 -19.85 19.94 16.32 _12.82 21 40 7 1323.4 -16.59

100.00 9 24 28 4506.12 18.19 185.10 15.89 65.86 10 39 34 3906.1 14.78

110.00 22 17 23 1706.29 -22.41 Z.20 15.06 116.52 22 45 51 1106.3 -18.66

110.00 10 31 36 4295.96 20.72 167.85 14,58 62.18 11 43 12 3696.0 16.83

V2 23.461

CLP 145.52

ECC 1.2549

|NJ 2 LONG

32.44

197.53

12.66

177.97

355.07

160.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.1212 TRA-2.4111 TC3 2.4894 8AU .5845 SGT 4339.1 $GR 1618.7 SG3 1386.7 ST 1943.3 SR 760.7 SS 2444.5

RDE .4782 RRA -.6982 RC3 1.3297 FAU .24408 RRT .9631RRF -.9940 RTF -.9651 CRT .9872 CRS .9912 CST .9994

FDE-3.6329 FRA 7.3439 FC-13.6409 BSP 16101 SG,B 4630.5 R23 -.2085 R13 -.9723 LSA 3212.0 MSA 114.1 SSA 31.1

6DE 1.2189 8RA 2.5101 0C3 2.8223 F SP 4529 SG1 4612.3 SG2 409.4 THA 19.90 ELI 2083.8 EL2 113.3 ALF 21.19

LAUNCH DATE OCT 22 1964 FLIGHT TIME 258,00 ARR[VAL DATE JUL 7 1965

HELIOCENTRIC CONIC DISTANCE 609.587 EARTH TO MARS

RL 148.85 LAL .00 LOt- 28.63 VL 32.971 GAL -5.29 AZL 90.68 HCA 195.16 SMA 190.66 ECC .23704 INC .6781 vl 29.934

RP 233.98 LAp .18 LOP 223.79 VP 20.936 GAP 3.98 AZP 89.34 TAL 331.80 TAp 166.96 RCA 143.47 APO 235.86 V2 23.498

RC 207.958 GL -5.74 GP 11.76 ZAL 131.24 ZAP 142.83 ETS 162.63 Z/ME 166.47 ETE 70.41 ZAC 100.98 ETC 253.66 CLP 144.48

PLANETOCENTRIC C(_IC

C5 15.123 VHL 3.889 DLA 2.45 RAL 159.48 RAD 6567.6 VEL 11.684 PTH 2.06 VHp 4.462 DpA 8.32 RAp 193.01 ECC 1.2489

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM 1NJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 19 36 47 2223.82 -19.84 42.19 16.95 110.63 20 13 53 1623.8 -16.86 34.79

90.00 8 13 9 4717.64 13.92 201.70 16.00 66.27 9 33 47 4117.6 12.57 194.62

100.00 20 59 16 1959.76 -20.80 22.23 16.56 111.97 21 31 56 1339.8 -17.63 14.86

100.00 9 35 21 4458.93 16.85 182.24 15.56 64.94 10 49 40 3858.9 13.34 175.21

110.00 22 10 8 1737.95 -23.35 4.17 15.34 113.70 2239 6 1137.9 -19.70 356.94

110.00 10 40 59 4253.57 19.35 165.31 14.23 61.25 11 51 52 3653.6 13.36 138.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.0728 TRA-2.3532 TC3 2.5172 BAU .3753 SGT 4286.4 SGR 1578.7 883 1457.4 ST 1893.3 SR 733.9 SS 2439.3

ROE .4568 RRA -.6693 RC3 1.3269 FAU .23494 RRT .9619 RRF -.9928 RTF -.9653 CRT .9859 CRS .9886 CST .9996

FDE-3.6213 FRA 7.6488 FC-14.3942 8SP 15860 SGJB 4567.9 R23 -.2041 R13 -.9723 LSA 3172.1MSA 115.1 SSA 33.6

BOE 1.1660 BRA 2.4463 9C3 2.8456 FSP 4761 981 4549.8 $82 408.4 THA 19.67 EL1 2028.2 EL2 113.0 ALF 21.04

LAUNCH DATE OCT 22 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC

RL 148.83 LAL .00

RP 253.62 LAP .15

RC 210.060 GL -4.47

PLANETOCENTRIC CONIC

C5 14.797 VHL 3.847

LNCH AZMTH LNCN TIME

90.00 19 28 7

90.00 8 25 36

100.00 20 51 12

100.00 9 45 11

110.00 22 3 27

110.00 10 49 25

DISTANCE 613.308 EARTH TO MARS

LOL 28.63 VL 32.954 GAL -5.23 AZL 90.52 HCA 196.15 SMA 190.34 ECC .23544 INC .5228 vt 29.934

LOP 224.78 vP 20.950 GAP 3.60 AZp 89.50 TAL 331.98 TAp 168.13 RCA 145.53 APO 235.16 V2 23.536

GP 11.32 ZAL 131.06 ZAp 141.93 ETS 163.76 ZAE 167.19 ETE 74.72 ZkC 100.53 ETC 253,66 CLP 143.41

DLA 3.74 RAL 159.70 RAD 6567.6 VEL 11.670 PTH 2.05 VHp 4.361DpA 8.16 RAp 192.75 EEL 1.2435

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2260.80 -20.66 44.43 17.16 109.80 20 5 47 1660.8 -17.78 36.94

4672.92 14.67 199.01 15.74 65.51 9 43 29 4072.9 11.25 192.01

1992.79 -21.62 24.34 15.78 111.16 21 24 25 1392.8 -18.56 16.88

4416.16 15.60 179.68 15.28 64.17 10 58 48 3816.2 12.00 172.74

1766.65 -24.19 5.98 15.59 114.92 22 32 54 1166.6 -20.63 358.65

4215.06 18.07 163.06 13.93 60.48 11 59 41 3615.1 14.00 156.31

DIFFERENTIAL CORRECTIONS

TOE 1.0264 TRA-2.2945 TC3 2.5307 BAU .5652

ROE .4393 RRA -.6448 RE3 1.3265 FAU .26596

FOE-3.6143 FRA 7.9619 FC-15.3599 BSP 15631

BDE !.1165 ERA 2.3834 BC3 2.8572 FSP 5010

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4225.8 $GR 1548.0 883 1529.8 ST 1842.9 SR 715.9 S9 2436.5

RRT .9606 RRF -.9916 RTF -.9654 CRT .9845 CRS .9856 CST .9997

SGB 4500,4 R23 -.1998 R13 -.9724 LSA 3135.2 MSA 119.6 SSA 35.2

SGt 4482.1 $82 405.5 THA 19.55 EL1 1973.6 EL2 117.3 ALF 21.01

LAUNCH DATE OCT 22 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 233.23 LAp .11

RC 212.144 GL -3.32

PLANETOCENTR]C CONIC

C3 14.506 VHL 3.809

LNCH AZMTH LNCH TIME

90.00 19 20 6

90.00 8 33 6

100.00 20 43 45

100.00 9 54 8

110.00 21 37 17

110.00 10 37 6

DIFFERENTIAL CORRECTIONs

TOE .9773 TRA-2.2382

ROE .4242 RRA -.6248

FDE-3.6010 FRA 8.2928

BDE 1.0654 BRA 2.3237

DISTANCE 617.040

LOL 28.63 VL 32.937 GAL -5.17 AZL 90.39 HCA 197.15 SNA

LOP 225.77 VP 20.966 GAP 3.23 AZP 89.63 TAL 332.15 TAp

GP 10.94 ZAL 130.87 ZAp 140.98 ETS 164.78 Z/_[ 167.78 ETE

EARTH TO MARS

190.04 ECC .23392 INC .3863 vl 29.934

169.29 RCA 145.58 APO 234.49 V2 23.574

79.74 ZAC 100.13 ETC 255.70 CLP 142.30

OLA 4.90 RAL 159.89 RAO 6567.6 VEL 11.657 PTH 2.05 VHp _4.263 DPA 7.85 RAP 192.48 ECC 1.2387

L-I TIME INJ LAT tNJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2292.79 -21.39 46.50 17.35 109.01 19 58 19 1692.8 -18.60 38.93

4632.06 13.51 196.58 15.52 64.87 9 52 18 4032.1 10.01 189.64

2022.99 -22.35 26.28 16.98 110.38 21 17 28 1423.0 -19.38 18.75

4377.10 14._3 177.37 15.06 63.53 11 7 $ 3777.1 10.76 170.50

1792.86 -24.93 7.66 15.83 114.18 22 27 10 1192.9 -21.45 .24

4179.99 16.88 161.04 15.68 59.83 12 6 46 3580.0 12.75 154.37

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 2.5170 BAU .5517 SGT 4154.2 SGR 1522.3 SG3 1603.2 ST 1786.8 SR 698.8 SS 2432.3

RC3 1.3258 FAU .27685 RRT .9587 RRF -.9903 RTF -.9651 CRT .9827 CRS .9822 CST .9997

FC-16.5115 BSP 15498 SG8 4424.3 R23 -.1969 R13 -.9721 LSA 3093.0 MSA 127.3 SSA 35.9

BC3 2.8449 FSP $293 SG1 4405.5 9G2 408.2 THA 19.$3 EL1 1914.8 EL2 120.9 ALF 21.11

423



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 22 Z964 FLIGHT T|ME 264.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC

RL 148,85 LAL .DO

RP 252.88 LAp ,08

RC 214.210 GL -2.27

PLANETOCENTRlC CONIC

C3 J4.242 VHL 3.774

LNCH AZHTH LNCH TIME

90.00 19 12 40

90.00 8 AS 50

100.00 20 36 50

100.00 10 2 21

110.00 21 51 33

110.00 11 4 7

DIFFERENTIAL CORRECTIONS

TOE .9]04 TRA-2.1799

ROE .4124 RRA -.607]

FDE-].5990 FRA 8,6254

DOE 1.0177 BRA 2.2629

DISTANCE 620.785 EARTH TO MARS

LOL 28.65 VL 32.920 GAL -5.12 AZL 90.26 HCA 198.14 SNA 189.75 ECC .25247 INC .2614 Vt 29.954

LOP 226.77 vP 20.984 GAp 2.66 AZP 89.75 TAL 332.31 TAp 170.45 RCA 145.64 APO 253.88 vZ 25.612

GP 10.60 ZAL 110.67 Zkp 119,98 ETS 165.72 ZAE 168.24 ETE 85.46 ZAC 99.77 ETC 255.72 CLP 141.16

DLA S.97 RAL 160.05 RAD 6587.6 VEL 11.646 pTH 2.04 VHp 4.170 DpA 7.60 RAP 192.21ECC 1.2344

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2522.26 -22.05 -48.42 17.54 108.26 19 51 22 1722.3 -19.33 40.79

4594.49 12.41 194.56 15.35 64.34 10 0 25 3994.5 8.86 187.49

2050.78 -25.00 28.09 17.17 109.64 21 11 1 1450.8 -20.11 20.49

4341,21 13,53 175,27 14,87 63,00 11 14 42 3741,2 9,60 168,46

1816.94 -25.59 9.22 t6.05 113.47 22 21 50 1216.9 -22.20 1.71

4147.81 15.77 159.20 13.46 39.27 12 15 15 3547.6 11.38 152.61

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.4930 BAU .3380 SGT 4075.4 SGR 1502.8 SG3 1679.4 ST 1730.6 SR 685.7 SS 24]3.2

RC] 1,3296 FAU ,28800 RRT ,9564 RRF -,9889 RTF -,9644 CRT ,9806 CRS ,9784 CST ,9996

FC-17,5066 BSP 15329 SG8 4343,6 R23 -,1949 R13 -,9716 LSA 5060,4 MSA 136,7 SSk ]6.2

8C3 2,6254 FSP 5571 SGI 4323,9 SG2 413,7 THA 19,61 ELI 1857,3 EL2 125,3 ALF 21,34

LAUNCH DATE OCT 22 1964 FLIGHT TIM( 266,00 ARRIVAL OATS JUL 13 1965

HELIOCENTRIC CONIC

RL 148,85 LAL ,00

RP 232.51 LAP ,05

RE 216,258 GL -1.31

PLANETOCENTRIC CONIC

C3 14.00] VHL ].742

LNCH AZMTH LNCH TIME

90.00 19 5 42

90,00 8 $1 54

100.00 20 30 22

100,00 10 9 56

110.00 21 46 11

110.00 11 10 33

DIFFERENTIAL CORRECTIONS

TOE ,8965 TRA-2,1085

ROE ,4044 RRA -,5907

FDE-3,6224 FRA 8,9434

DOE ,9834 BRA 2,1897

DISTANCE 624.544 EARTH TO MARS

LOt. 28.63 VL 32.905 GAL -5.07 AZL 90.15 HCA 199.14 SNA 189.47 ECC .23109 INC .1490 vl 29.9]4

LOP 227.77 VP 21.003 GAP 2.50 AZP 89.86 T/U- 332.46 TAp 171.61 RCA 145.69 APO 253.26 V2 2].680

GP 10,29 ZAL 130,45 ZAP 138,89 ET8 166,58 ZAE 168,53 ETE 91,79 ZAC 99,43 ETC 255,75 CLP 139,98

DLA 6.95 RAL 160.19 RAD 6567.6 VEL 1_.636 PTH Z.04 VHp 4.080 DpA 7.40 RAP 191.92 ECC 1.2305

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A]BATH INJ TIME PC) CST TIM INJ 2 LAT |NJ Z LONG

2349.57 -22.60 50.22 17.70 107,33 19 44 51 1749.6 -19.99 42.52

4559,72 11,38 192,33 13,18 63,89 10 7 54 5959,7 7,77 185,$0

2076,51 -23,58 29,79 17,35 108,93 21 4 58 1476,5 -20,78 22,11

4308.01 12.30 173.55 14.71 62.34 11 21 44 3708.0 8.52 166.59

1839.19 -26.19 10.67 16.26 112.60 22 16 51 1239.2 -22.87 3.08

4118,09 14,73 137,53 13,30 56,80 12 19 13 3518,1 10,49 150,99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2,486_ BAU ,5288 9GT 3990,S 8GR 1489,6 SG3 1758,9 ST 1685.0 SR 677,4 SS 2443.6

RC3 1,3398 FAU ,30053 RRT ,9554 RRF -°9873 RTF -,9643 CRT ,9796 CRS ,9747 CST ,9994

FC-18,§798 BSP 14881 SGB 4259,5 R23 -,1895 R13 -,9718 LSA 3040,8 NSA 146,8 SSA 35,7

BC3 2,8246 FSP 5815 861 4239,5 $62 414,2 THA 19,82 EL1 1811,6 EL2 126,6 ALF 21,61

LAUNCH DATE OCT 22 t964 FLIGHT T|ME 268.00 ARRIVAL DATE JUL 17 1955

HELIOCENTRIC CONIC

RL 148.85 LAL ,00

RP 222.!4 LAp .02

RC 2t8.287 GL -.43

PLANETOCEHTRIC CONIC

C3 13.786 VHL 3,713

LNCM AZMTH LNCH TIME

90.00 18 59 10

90.00 6 59 25

100.00 20 24 18

100.00 10 16 58

110.00 21 41 11

110.00 11 16 35

DIFFERENTIAL CORRECTIONS

TOE .8372 TRA-2.0405

ROE .3972 RRA -.5772

FDE-],638] FRA 9,2802

6DE ,9447 8RA 2.1205

OISTANCE 628.314 EARTH TO MARS

LOL 28.63 VL 32.890 GAL -5.02 AZL g0.03 HCA 200.15 SNA 189.21 ECC .22978 INC .0453 Vt 29.g]4

LOP 228.77 VP 21.024 tAp 2.15 AZP 8q:9_ TA L _?;KI TAp 177_7_ RCA 145.73 Apo 232._g v2 23.669

GP 10.02 ZAL 150.24 ZAp 137.77 ETS 167.37 ZAE 168.64 ETE 98.57 ZAC 99.12 ETC 255.77 CLP 138.76

OLA

L-I TIME INJ LAT

2573,00 -23,11

4527,43 10,40

2100,44 -24,10

4277.22 11,32

1859.85 -26.73

4090,57 13.76

TC3 2,4498 BAU .5155

RC3 1,3497 FAU ,31290

FC-19,6495 8SP 14553

BC3 2,7970 FSP 6094

7,85 RAL 160,31 RAO 6387,$ VEL 11,626 PTH 2,04 VHP 3,993 DpA 7,25 RAP 191,61 ECC 1,2269

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

51.91 17.86 106.83 19 38 43 1775.0 -20.59 44.14

190.46 15o06 63.51 10 14 52 3927.4 6.76 183.67

31,37 17,52 108,24 20 59 18 1500,4 -21,38 23,63

171.58 14.37 62.15 11 28 16 3677.2 7.51 164.87

12.04 16.45 112.15 22 12 11 1259.9 -23.46 4.37

155,99 15,15 58,39 12 24 46 3490,6 9,47 149,51

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

9GT 3893,8 8GR 1479,5 SG3 1839,8 ST 1631,5 SR 670,4 SS 2452.0

RRT ,9554 RRF -,9861 RTF -,9639 CRT ,9780 CRS ,9705 CST ,9991

SGB 4165,4 R23 -,1866 R13 -,9715 LSA 3016,2 NSA 158.3 SS4 35,2

SGt 4144.2 8G2 419.6 THA 20.13 ELI 1759.1 EL2 129.7 ALF 22.02

LAUNCH DATE OCT 22 1964 FLIGHT TIM( 270.00 ARRIVAL DATE JUL 19 196S

HELIOCENTRIC CONIC

RL 148,85 LAL ,00

RP 231,76 LAp -,02

RC 220,299 &L ,39

PLANETOCENTRIC CONIC

C3 13.588 VML 3.686

LNCH AZMTH LNCM TIME

90,00 18 33 2

90.00 9 6 26

100.00 20 18 36

100.00 10 23 33

110.00 21 36 26

110.00 11 22 10

OIFFERENTIAL CORRECTIONS

TOE ,8185 TRA-1.9709 TC3 2.3966 BAU .5007

ROE .3916 RRA -.3659 RC3_|.3612 FAU .32549

FOE-3.6570 FRA 9,6272 FC-20,7384 BSP 14216

DOE ,9073 BRA 2,0505 8C3 2.7562 FStP 6383

DISTANCE 632,095 EARTH TO MARS

LOL 28.63 VL 32.876 GAL -4,97 AZL 89,96 HCA 201,15 SMA 188,96 ECC ,22854 INC ,03§7 Vt 29,934

LOP 229.78 VP 21.046 GAP 1.80 k_ g0.04 TAL 332.75 TAp 173.90 RCA 145.78 APO 232.15 V2 23.728

GP 9,78 ZAL 130,D3 ZAp |36,60 ET8 168,10 ZAE 168,$6 ETE 105,37 ZAC 98,83 ETC 255,79 CLp 137,50

OLA 6.69 RAL 160.42 RAD 6567.5 VEL 11.616 PTH 2.04 VHp 3.909 DPA 7.13 RAP 191.28 ECC 1.2236

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

2398.77 -23.57 33.50 18.01 106.16 19 33 1 1798.8 -21.13 45.68

4497,32 9,48 188,72 14,93 63,19 10 21 23 3897,3 5,81 181,97

2122.80 -24.57 32.87 17.68 107.59 20 53 59 1522.8 -21.93 25.07

4248.52 10.41 169.94 14.47 61.82 11 34 21 3648.5 _.56 163.27

1879,11 -27,21 13.32 16,64 111,53 22 7 48 1279,1 -24,04 S,59

4064,98 12,84 134,$8 13,03 58,04 12 29 55 3465,0 8,$2 148,14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3787.4 8GR 1472.8 363 1922.7 87 1576.6 SR 665.3 SS 2462.2

RRT ,93|0 RRF -,9846 RTF -,8629 CRT ,9763 CRS ,9661CST ,9986

SG8 4063,7 R23 -,1848 R13 -,9710 LSA 2993,4 MSA 170,3 SSA 34,8

SGt 4041,2 $62 426,8 THA 20,33 ELI 1706,1 EL2 132,9 ALF 22,54

424



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE OCT 22 1964 FLIGHT TIME 272.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 231.38 LAP -.05

RC ZZZ.2gZ GL 1.15

PLANETOCENTR]C CONIC

C3 13.407 VHL 3.662 DLA

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

90.00 18 47 15 2421.10 -23.99

90.00 9 13 1 4469.16 8.61

1_0.00 20 13 14 2143.77 -24.99 "

100.00 10 29 43 4221.72 9.54

110.00 21 32 3 1897.13 -27.66

110.00 11 27 24 4041.12 11.97

DIFFERENT] AL CORRECTIC_NS

TOE ,7809 TRA-1.8981TC3 2.3301BAU .4848

ROE .3871RRA -.§563 RC3 1.3741FAU .33834

FDE-3.6773 FRA 9.9830 FC-21.8485 BSP 13845

8DE .8716 8RA 1.9780 BE3 2.7051FSp 6684

DISTANCE 635.887 EARTH TO MARS

LOL 28.63 VL 32.863 GAL -4.93 AZL 89.87 HCA 202.16 SMA 188.73 ECC .22736 INC .1267 Vt 29,934

LOP 230.79 VP 21.070 GAp 1.46 AZP 90.12 TAL 332.88 TAp 175.04 RCA 145.82 APO 231.64 V2 23.768

GP 9.56 ZAL 129.82 ZAP 135.37 ETS 168.78 ZAE 168.27 ETE 112.54 ZAC 98.55 ETC 255.81ELP 136.20

9.47 RAL 160.52 RAO 8567.5 VEL 11.610 PTH 2.03 VHP 3.829 OpA 7.05 RAp 190.93 ECC 1.2206

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.00 18.16 105.52 1g 27 36 1821.1 -21.62 47.13

187.11 14.88 62.92 10 27 30 3869.2 4.91 180.38

34.28 17.84 106.96 20 48 58 1543.8 -22.43 26.42

168.42 14.38 61.54 11 40 5 3621.7 5.66 161.78

14.53 16.82 110.94 22 3 40 1297.1 -24.56 6.74

153.27 12.93 57.74 12 34 45 3441.1 7.63 146.87

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT 3670.4 SGR 1469.1 963 2007.6 ST 1520.5 SR 661.8 SS 2473.6

RRT .9485 RRF -.9832 RTF -.9617 CRT .9749 CRS .9615 CST .9981

SG,6 3g53.§ R23 -.1829 R13 -.9704 LSA 2972.2 MSA 183.0 SSA 34.3

SGI 392g.5 SG2 434.7 THA 21.06 ELI 1652.7 EL2 135.7 ALF 23.16

LALH_CH DATE OCT 22 1964 FLIGHT TIME 274.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 231.01 LAP -.08

RE 224.266 GL 1.86

PLANETOCENTRIC COdNlC

C3 13.241VHL 3.639

LNCH AZMTH LNCH TIME

90.00 18 41 47

90.00 9 19 14

tOO.D0 20 8 11

100.00 10 35 32

110.00 21 27 53

110.00 11 32 18

DIFFERENTIAL CORRECTIONS

TOE .7442 TRA-1.8228 TC3 2.2495 BAU .4679

ROE .3838 RRA -.5484 RC3 1.3863 FAU .35143

FOE-3.7007 FRAlO.3485 FC-22.9771 DSP 13433

BDE .8373 BRA 1.9035 BE3 2.6434 FSP 6993

DISTANCE 639.691 EARTH

L04_ 28.63 VL 32.850 GAL -4.89 AZL 8g.79 HCA 203.18 8MA 188.51 ECC .22625 INC

LOP 231.81 VP 21.095 GAP 1.12 AZP 90.19 TAL 332.99 TAp 176.17 RCA 145.86 APO

GP 9.37 ZAL 129.62 ZAP 134.10 ETS 169.42 ZAE 167.78 ETE 119.24 ZAC 98.29 ETC

TO MARS

.2063 Vl 29.934

231.16 V2 23.807

255.83 CLP 134.86

OLA 10.19 RAL 160.62 RAD 6567.5 VEL 11.603 PTH 2.03 VHP 3.751 OpA 7.01 RAp 190.53 ECC 1.2179

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST T1M INJ 2 LAT INJ 2 LONG

2442.12 -24.36 56.43 18.30 104.90 19 22 29 1842.1 -22.08 48.50

4442.75 7.79 185.61 14.82 62.69 10 33 17 3842.7 4.07 178.90

2163.49 -23.37 35.62 17.99 106.36 20 44 14 1563.5 -22.89 27.71

4196.61 8.72 167.01 14.32 61.30 11 45 28 3596.6 4.82 160.39

1914.05 -28.06 15.68 16.99 110.37 21 59 47 1314.0 -25.03 7.82

4018.82 11.16 152.05 12,85 57.48 12 39 17 3418.8 6.79 143.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3543.5 SGR 1468.2 SG3 2094.3 ST 1463.2 SR 659.8 SS 2486.8

RRT .9438 RRF -.9817 RTF -.9602 CRT .9735 CRS .9367 CST .9974

8GB 3633.7 R23 -.1819 R13 -.9696 LSA 2953.1 MSA 196.0 SSA 33.8

SGt _809.9 862 443.6 THA 21.71 ELI 1599.1 EL2 138.0 ALF 23.89

LAUNCH DATE OCT 22 1g64 FLIGHT llME 276.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC DISTANCE 643.305 EARTH

RL 148.83 LAL .DO LOL 28.63 VL 32.838 GAL -4.85 AZL 89.72 HCA 204.20 SMA 188.30 ECC .22519 INC

RP 230.62 LAp -.11 LOP 232.82 VP 21.121 GAP .78 AZP 90.25 TAL 333.10 TAp 177.30 RCA 145.89 APO

RC 226.222 GL 2.32 GP 9.1g ZAL 129.42 ZAP 132.79 ETS 170.02 ZAE 167,10 ETE 125.48 ZAC 98.04 ETC

PLANETOCENTRIC CONIC

C3 13.090 VHL 3.618 OLA 10.87 RAL 160.71RAD 6567.3 VEL 11.596 PTH 2.03 VHp 3.677 DpA 7.00 RAp

LNCH AZMTH iNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 18 36 37 2461.97 -24.70 57.78 18.45 104.30 19 17 39

90.00 9 25 7 4417.94 7.0I 164.20 14.78 62.50 tO 38 43

100.00 20 3 24 2182.09 -25.73 36.89 18.14 105.77 20 39 46

100.00 10 41 1 4173.05 7.95 165.69 14.28 61.09 11 50 34

110.00 21 2_ 38 1929.97 -28.44 16.77 17.17 109.82 21 56 8

110.00 11 36 56 3_97.94 10.39 150.92 12.80 57.25 12 43 34

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .7073 TRA-1.7443 TC3 2.1538 BAU .4500 SGT 3405.5 St,dR 1469.7 803 2183.3

ROE .3814 RflA -.3416 RC3 1.4042 FAU .36494 flRT .9425 RRF -.9802 RTF -.958!

FOE-3.7273 FRAlO.7184 FC-24.1350 BSP 13001 sGB 3708.9 R23 -.1818 R13 -.9687

8DE .8038 BRA 1.8265 BC3 2.5712 F_P 7306 961 3681.0 SG2 454.5 THA 22.50

TO MARS

• 2776 vl 29.934

230.70 v2 23.847

255.85 CLP 133.48

190.15 ECC 1.2154

PO CST TIM INJ 2 LAT INJ 2 LONG

1862.0 -22.49 69.81

3817.9 3.28 177.31

1582.1 -23.31 28.93

3575.0 4.03 139.09

1330.0 -25.47 8.85

3397.g 6.00 144.38

ORBIT DETERMINATION ACCURACY

ST 1403.4 SR 639.1 SS 2301.6

CRT .9722 CRS .9518 CST .9966

LSA 2935.3 MSA 208.9 SSk 33.4

ELI 1344.1 EL2 140.3 ALF 24.76

LAUNCH DATE OCT 22 1984 FL|GHT TIME 278.00 ARRIVAL DATE JUL 27 1963

HELIOCENTRIC COliC

RL 148.85 LAL .00

RP 230.24 LAp -.13

RC 228.139 GL 3.13

PLANETOCENTRIC CONIC

C3 12.983 VHL 3.599

LNCH AZlATM LNCH TIM(

90.00 18 31 44

90.00 9 30 42

100.00 19 88 53

100.00 10 46 14

110.00 21 20 17

110.00 11 41 20

DIFFERENTIAL CC_RECT|ON8

TOE .6723 TRA-t.86B2

ROE .3800 RflA -.8360

FOE-3.7889 FRA11.0944

BOE .7723 BRA 1.7464

DISTANCE 647.330 EARTH TO MARS

LOL 28.63 VL 32.827 GAL -4.81 AZL 89.66 HCA 205.22 SMA 188.10 ECC .22420 INC .3441 Vt 29.934

LOP 233.84 VP 21.149 GAP .46 AZlP 90.31 TAL 333.20 TAp 178.42 RCA 145.93 APO 230.27 V2 23.887

GP 9.02 ZAL 129.24 ZAP 131.42 ET8 170.58 ZSE 166.24 ETE 131.16 ZAC 97.79 ETC 233.88 CLP 132.06

OLA 11.50 RAt. 160.80 RAO 6567.5 V(L 11.390 PTH 2.03 VHP 3.605 DpA 7.01 RAP 189.72 ECC 1.2132

L-I TIME IN3 LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2480.76 -25.01 39.07 18.59 103.73 19 13 5 1880.8 -22.88 31.05

4394.59 6.28 182.88 14.76 62.33 10 43 57 3794.6 2.32 176.21

2199.66 -26.05 39.10 18.29 105.21 20 35 33 1399.7 -23.70 30.09

4150.91 7.22 164.45 14.25 60.91 11 53 23 3550.9 3.28 157.87

1944.99 -28.78 17.81 17.34 109.30 21 32 42 1343.0 -25.88 9.83

3978.37 9.67 149.87 12.76 37.05 12 47 38 3378.4 3.26 143.53

MIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0431BAU .4310 SGT 3255.0 _ 1473.3 $63 2273.8 9T 1343.1 SR 659.7 SS 2518.1

RC3 1.4212 FAU .37868 RRT .9308 NRF °.9798 RTF -.9535 CRT .9712 CRS .9469 CST .9956

FC-25.3100 BSAP 12526 _ 3373.7 R23 -.1826 R13 -.9675 LSA 2920.5 MSA 221.9 SSA 32.9

BC3 2.4888 FSP 7624 SGI 3343.1 862 466.3 THA 23.45 ELI 1489.6 ELI 141.6 ALF 23.73

4Z5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 229.B6 LAP -.!8

RC 230.076 GL 3.72

PLANETOCENTRIC CONIC

C3 12.828 VHL 3.582

LNCH AZNTH LNCH TIME

90.00 le 27 7

90.00 9 36 1

100.00 19 54 38

100.00 10 51 11

110.00 21 16 48

110.00 11 45 30

FLIGHT TIME 280.00 ARRIVAL DATE JUL 29 1965

DISTANCE 651.165 EARTH TO MARS

LOt. 28.63 VL 32.816 GAL -4.78 AZL 89.59 HCA 206.24 SMA 187.91 ECC .22326 ]NC .4069 vl 29.934

LOP 234.87 VP 21.177 GAP .13 AZF 90.36 TAL 333.30 TAp 179.§4 RCA 145,95 APO 229.86 V2 23.927

GP 8.87 ZAL 129.07 2Ap 130.01 [TS 171.11 ZAE 165.23 (TE 136.24 ZAC 97.55 ETC 255.90 CLP 130.59

DLA 12.09 RAL 160.88 RAD 6567.5 VEL 11.585 PTH 2.03 VHP 3.537 OpA 7.06 RAp 189.26 ECC 1.2111

L-1 TIME [NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2498.58 -25.29 60.30 18.74 103.17 19 8 46 1898.6 -23.23 52.24

4372.61 5.58 181.64 14.76 62.19 10 48 54 3772.6 1.82 174.98

2216.34 °26.34 39.25 18.45 104.67 20 31 34 1616.3 -24.06 31.19

4130.08 6.53 163.29 14.25 60.76 12 0 1 3530.1 2.58 156.73

1959.18 -29.09 18.79 17.51 108.79 21 49 27 1359.2 -26.25 10.76

3960.01 8.99 148.88 12.74 56.88 12 51 30 3360.0 4.57 142.59

DIFFERENTIAL CORRECTIONS

TOE .6367 TRA-1.5773 TC3 1.9159 BAU .4109

ROE .3790 RRA -.5316 RC3 1.4383 FAU .39246

FD(-3.7868 FRA11.4807 FC-26.4864 8SP 12037

BDE .7409 9RA 1.6645 BC3 2.3957 FSP 7958

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3095.1 SGR 1478.3 SG3 2365.3 8T 1280.0 SR 660.7 SS 2534.2

RRT .9345 RRF -.9774 RTF -.9521 CRT ,9704 CRS .9418 CST .9944

SG6 3430.0 R23 -.1843 R13 -.9660 LSA 2905.3 NSA 235.2 SSA 32.5

SGI 3398.3 SG2 479.7 THA 24.58 EL1 1433.4 EL2 142.4 ALF 26.89

LAUNCH DATE OCT ZZ 1964 FLIGHT TIME 282.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 146.85 LAL .00

RP 229.47 LAP -.21

RC 231.973 GL 4.26

PLAN(TOCENTR IC CONIC

CS 12.713 VHL 3.366

LNCH AZNTH LNCH TIME

90.00 18 22 46

90.00 9 41 5'

1OO.OO 19 50 37

100.00 10 55 34

110.00 21 13 34

110.00 11 49 27

DIFFERENTIAL CGRRECTIONS

TOE .6026 TRA-1,4882

ROE .3789 RRA -.5279

FD(-S.8226 FRAII.8689

SOE .7118 8RA 1.5790

DISTANCE 655.010 EARTH TO MARS

LOt. 28.63 VL 32.806 GAL -4.75 AZL 89.54 HCA 207.27 SMA 187.73 ECC .22238 INC .4646 vl 29.934

LOP 235.90 VP 21.207 GAP -.18 AZP 90.41 TAL 333.38 TAp 180.64 RCA 145.98 APO 229.48

GP 8.74 ZAL 128.91 ZAP 128.55 ETS 171.62 Z/dE 164.07 ETE 140.73 ZAC 97.31 ETC 255.93

DLA 12.65 RAL 160.97 RAO 8567.5 VEL 11.580 PTH 2.03 VHp 3.472 DpA 7.13 RAP 188.77

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2515.50 -25.55 61.47 18.89 102.64 19 4 41

4351.89 4.92 180.47 14.78 62.08 10 53 37

2232.13 -26.61 40.35 18.61 104.16 20 27 49

4110.49 5.87 162.20 14.26 60.64 12 4 25

1972.61 -29.39 19.73 17.69 108.31 21 46 28

3942.76 8.35 147.96 12.74 56.73 12 55 10

MID-COURSE EXECUTION ACCURACY

TC3 1.7752 BAU .3903 SGT 2923.4 SGR 1485.1 SG3 2458.3

RC3 1.4567 FAU .40661 RRT .9294 RRF -.9760 RTF -.9479

FC-27.6853 BSP 11480 SG,B 3279.0 R23 -.1868 R13 -.9843

BC3 2.2963 FSP 8283 SG1 3241.5 362 494.2 THA 25.92

V2 23.968

CLP 129.09

ECC 1.2093

PC) CST TIM INJ 2 LAT INJ 2 LONG

1915.5 -23.56 53.37

3751.9 1.15 173.82

1632.1 -24.40 32.25

3510.5 1.92 155.65

1372.6 -26.60 11.65

3342.8 3.91 141.68

ORBIT DETERMINATION ACCURACY

ST 1216.4 SR 663.0 Sg 2553.2

CRT .9701CRS .9368 C3T .9929

LSA 2894.0 MSA 248.3 SSA 32.1

ELI 1378.1 EL2 141.9 ALF 28.20

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 229.09 LAP -.25

RC 233.846 GL 4.78

PLANETOCENTRIC CONIC

C3 12.613 VHL 3.$51

LNCH AZNTH LNCH TIME

90.00 18 18 39

90.00 g 45 $6

100.00 19 46 51

100.00 11 0 25

110.00 21 10 $1

110.00 11 53 14

FLIGHT TIME 284.00 ARRIVAL DATE AUG 2 1965

DISTANCE 658.866 EARTH TO MARS

LOL 28.63 VL 32.7g6 GAL -4.73 AZL 89.48 HCA 208.30 6MA 187.56 ECC .22156 INC .5185 Vl 29.934

LOP 236.93 VP 21.238 GAP -.50 AZP 90.46 TAL 333.45 TAp 181.75 RCA 146.01 Apo 229.12 V2 24.009

GP 8.61 ZAL 128.76 ZAp 127,05 [T8 172.11 ZAE 162.79 ETE 144.66 ZAC 97.07 ETC 255.96 CLP 127.54

OLA 13.17 RAL 151.06 RAO 6567.5 VEL 11.576 PTH 2.02 VHP 3.409 DpA 7.23 RAp 188.25 ECC 1.2076

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2531.57 -25.79 62.59 19.04 102.13 19 0 50 1931.6 -23.86 54.45

4332.37 4.30 179.38 14.82 61.98 lO 58 8 3732.4 .52 172.74

2247.15 -26.85 41.40 18.77 103.66 20 24 18 1647.1 -24.71 33.26

4092.05 5.26 161.18 14.29 60.53 12 8 37 3492.0 1.29 154.64

1985.33 -29.65 20.62 17.87 107.84 21 43 56 1385.3 -26.93 12.49

3926.61 7.74 147.10 12.76 56.60 12 58 41 3326.6 3.30 140.84

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

TOE .5683 TRA-1.3946 TC3 1.6188 9AU .3694 SGT 2739.1SGR 1493.0 SG3 2551.9 ST 1150.2 SR 665.9 SS 2572.3

ROE .3793 flRA -.3248 RC3 1.4757 FAU .42096 RRT .9232 RRF -.9746 RTF -.9423 CRT .9702 CRS .9317 CST .9911

FOE-3.8595 FRA12.2565 FC-29.8942 BSP 10895 SGB 3119.6 R23 -.1902 R13 -.9623 LSA 2883.3 MSA 261.3 SSA 31.8

BOE .6834 9RA 1.4901 BC3 2.1904 FSAP 8610 SGX 3077.5 SG2 510.6 THA 27.53 EL1 1321.6 EL2 140.4 ALF 29.69

LALN_CH DATE _T 22 1964 FLIGHT TIME 266.00 ARRIVAL DATE AUG 4 1965

DISTANCE 662.731 EARTH TO MARS

LOL 28.63 VL 32.787 GAL -4.70 AZI. 89.43 HCA 209.33 SldA 187.40 ECC .22079 INC .5690 V1 29.934

LOP 237.96 VP 21.270 GAP -.80 AZP 90.50 TAt. 333.51 TAP 182.84 RCA 146.03 APO 228.78 V2 24.049

GP 8.49 ZAL 128.63 ZAP 125.50 ET8 172,57 Z/dE 161.39 ETE 148.11 ZAC 96.84 ETC 255.99 CLP 125.95

HELIOCENTRIC CCNIC

RL 146.83 LAL .00

RP 228.70 LAP -.28

RC 235.703 GL 5.26

PLAN[T_ENTNIC CONIC

CS 12.522 VHL 3.539 DLA 13.66 RAt. 161.16 RAO 6567.5 VI[L 11.572 PTH 2.02 VHP 3.350 DPA 7.36 RAp 187.69 ECC 1.2061

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 18 14 47 2546.66 -26.00 63.68 19.20 101.63 18 57 13

90.00 9 50 34 4313.96 3.71 178.35 14.87 81.91 11 2 28

100.00 19 43 18 2261.37 -27.08 42.40 18.94 103.18 20 20 59

100.00 11 4 44 4074.70 4.68 160.22 14.34 60.44 12 12 39

110.00 21 7 40 1997.40 -29.90 21.47 18.06 107.39 21 40 57

110_0D 11 56 51 3911.44 7.17 146.30 12.80 56.49 13 2 3

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5342 TRA-1.2982 TC3 1.4426 BAU .3477 SGT 2545.9 S_At 1501.7 863 2645.7

ROE .3801RflA -.5225 RC3 1.4942 FAU .43520 flflT .9151 RRF -.9733 RTF -.9347

FOE-3.8968 FRA12.6514 FC-30.089T 6SP 10295 SG8 2953.8 R23 -.1953 R13 -.9597

BDE .6556 9RA 1.3994 BC3 2.0789 FSP 6944 SGI 2905.9 SG2 530.1 THA 29.46

PO CST TIM INJ Z LAT INJ 2 LONG

1946.9 -24.13 55.49

3714.0 -.08 171.71

1661.4 -24.99 34.22

3474.7 .70 153.68

1397.4 -27.23 13.30

3311.4 2.72 140.04

ORBIT DETERMINATION ACCURACY

ST 1081.8 8R 669.3 SS 2592.1

CRT .9706 CRS .9267 CST .9889

LSA 2874.2 MSA 274.1 88A 31.5

EL1 1264.6 EL2 137.7 ALF 31.40
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JPL TM 33_100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE _T 22 tS64 FLIGHT TIN| 288.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC DISTANCE SGS.606 EARTH TO MARS

RL 146.85 LAL .DO LOL 28.S3 VL 32.778 GAL -4.66 AZL 89.38 HCA 210.37 _4A 167.25 ECC .Z2OD7 INC .6169 Vl 29.934

RP ZRS.31 LAp -.31 LOft 239.00 VP 21.303 GAP -1.11 AZP 90.53 TAL 333.56 TAp 183.93 RCA 146.04 APO 228.48 V2 24.090

RC 237.537 GL 5.7Z GP 8.38 ZAL 126.51 ZAP 123,90 (78 173.02 ZA_ I59.SO ETE 15|.14 ZAC 96,60 ETC 256.06 CLP 124.32

PLAN[TOCENTRIC CONIC

CS 16.440 VHL 3.527 OLA 14.11 9AL 161.26 RAO 6587o5 V[L 11.568 PTH 2.02 VHP 3.294 OpA 7.50 RAP I97.11 ECC 1.2047

LNCH AZNTH LNCH TIRE b-1 TIME |MJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 11 6 2561.40 -26,20 64.69 19.37 101.16 18 53 50 1861.4 -24.39 56.46

90.00 9 55 1 4296,87 3.15 177.38 14.95 61.84 11 6 37 3696.7 -.66 170.75

100.00 19 39 $8 2274.91 -27.28 43.36 19.11 I02.72 20 17 53 1874.8 -25.26 35,13

SOD.DO 11 8 S2 4058.40 4.13 159.32 14,41 60.37 1_16 30 3458.4 .|S 152.79

110.00 21 5 O 2008.84 -30.13 22.28 18.25 108.96 21 38 29 1408.8 -27.52 14.07

110.00 12 0 18 3897.23 6.64 145.S4 19.88 56.39 13 5 16 329•.2 2.18 139.30

DIFFERENTIAL C¢SRRECTIDNS MID-COURI_ [XECUTION ACCURACy ORBIT DETERIRINATION ACCURACY

TOE .5003 TRA-1.1973 TC3 t.2517 BAU .3285 SGT 2337.1 SGR |SiD.S SG3 2739.3 ST 1011.5 SR 673.1 SS 2612.0

R09 .$916 RRA -.S2DT RC3 1.$128 FAU .44948 RRT ,•047 RRf -.9T20 RTF -.9245 CRT .9717 CRS .9217 CST .9861

iro(-S.9337 FRA13.0461 FC-31.2784 Bllff 785T _ 2783.0 925 -.Lq)|O 913 -.8368 LSA 2866.3 MSA 286.8 SSA 31.2

906 .9290 BRA 1.3056 •C3 1.9633 Flip 92T7 861 2797,8 _ 55t.5 •HA 3t.77 EL1 1207.7 EL2 133.1 ALF 33.35

LAUNCH DATE OCT 22 19t4 FLIGHT TIRE HO.OO ARRIVAL DATE AUG 6 1965

HELIOCENTRIC C041C DISTANCE 870.4•0 EARTH TO MARS

NL 148.88 LAL .00 LOL 28.63 VI. 32.770 GAL -4,78 AZI. 89.54 HCA 911.41SMA 18T.11ECC .21941 INC .6619 vl 29.934

RP 91T.72 LAP -.35 LOP 240.04 _p 91.337 GAP -1.40 AZP 80.57 TAL 333.60 TAP 185.01 RCA" 146.06 AF_ 228.17 VZ 24.132

RC 239.330 64. 9.16 GP 8.27 ZAL 129.41 ZAP 12_.98 ETS |73,44 ZAl[ 158.31ETE 153.79 ZAC 96.36 ETC 256.0• CLP 122.65

PLAN[TOCE]MlrR|C C_N|C

C3 It.397 V_L 3.517 DLA 14.54 RAL 181.37 RAD 7567.§ VEL 11.585 PTH 2.02 VHp 3.240 DPA 7.67 RAP 186.49 ECC 1.2066

t.NCJ4 AZNTH iNCH TIM( L-I TIME INJ LAT

90.00 18 T 44 2573._ -29.37

RO.O0 • 57 17 4280.40 2.93

IOO.OO 19 $8 52 2287.7T -97.47

100.00 11 12 49 4043.01 5.61

110.00 21 2 33 2017.80 -30.35

110.00 It 3 3• 3883.98 9.14

DIFFERENTIAL C¢RRECTIONI

M .4191 TRA-I.09$O TC$ 1.040tIAU .30•0

NO( .3897 RRA -.8194 RC3 $°$300 FAU .48348

IrDE-3.•TII FNAIS.4430 FC-39.4317 lift •018

90[ .9032 •RA 1.2101 IC8 1.8501 fff •tl8

|NJ I,CNG |NJ IT ASC INJ AZMTH |NJ TIM( PO CST TIM INJ 2 LAT INJ 9 LONG

85.85 19.55 _OO.TD 18 SO 39 1975.2 -24.63 S?.4Z

178.47 15.04 81.80 11 10 37 3680.4 -1.16 169.64

44.98 19.30 109.27 20 15 O 1697.8 -25.50 36.01

158.48 14.50 60.31 12 20 13 3443.1 -.3• 151.95

23.0t 18.46 101.85 2t 36 13 1419.7 *27.•8 14.80

144.84 12.85 58.31 18 8 22 3283.9 1.8• 138.61

NID-COURIE [XECUTlaN ACCURACY ORBIT DETERIRINATION ACCURACY

8ST 1190.1 8DR 1610.3 SG3 2832.0 9T 939.1SR 67•.9 S6 9632.2

RflT .0901 RRI r -.l_rOT RTF -.9098 CRT .9764 CR6 .9168 CST .9825

9609.1RLr5 -.9080 913 -.9534 LSA 2859.8 NSA 999.4 66A 31.0

8G1 9544.5 8_ 577.3 •HA 34.58 ELl 115b.8 EL2 126.7 ALF 35.59

LAUNCH DATE OCT 22 1964 FLIGHT TIN[ 292.00

HELIOCENTRIC CONIC DISTANCE 674,385

RL 146.85 LAL .DO LOL 28.63 VL 36,78) GAL -4,85 AZL 88.30 HCA 212.46 SMA

RP 22•.53 LAp -.36 LOP 241.08 VP 21.372 GAP -1.70 AZF 90.59 TAL 333.63 TAp

9C 241.142 GL 6.57 GP 8.17 ZAL 128.35 ZAP 120.58 (TS 175.86 ZA( 156.65 ETE

PLANETOCENTRIC CONIC

C3 12.307 YHL S.508 OLA 14.94 RAL 161.48 RAD 6§67.S VEL 11,563 PTH 2.02 VNP

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT

90.00 18 4 34 2588.38 -28.54

90.00 10 3 22 4265.12 2.14

100.00 19 33 59 2299,98 -27.65

100.00 11 16 36 40_0.75 3.13

110.00 21 D 17 2029.99 °30.54

110.00 12 6 50 3871.50 5.67

DIFFERENTIAL C_RRECTIONS

TOE .4325 TRA *.9835 TC3 .8186 BAU .2878

ROE .3946 NRA *.5182 RC3 1.5472 FAU .47748

F0(-4.0112 FRA15.6321 FC-33.§881 9SP 8341

ROE .S789 BRA 1.1117 RC3 1.7494 FSP 9941

LAUNCH DATE OCT 22 1964

ARRIVAL DATE AUG 10 1965

EARTH TO MARS

186.98 ECC .21879 INC .7044 vl 29.934

186,08 RCA 146.07 APO 227.69 V2 24.173

156,13 ZAC 86.12 [TC 256.12 CLP IEO.93

3,190 DPA •.86 RAP 185.84 ECC 1.2025

INJ LONG |NJ RT ASC IHJ AZNTH INJ TIME F_ CST TIN INJ 2 LAT INJ 2 LONG

68.59 19.74 100.26 18 47 42 1988.4 -24.85 58.32

175.61 15.15 61.76 11 14 27 3685.1 -1.65 168.99

45.13 19.49 101.85 20 12 19 l•OO.O -25.73 _6.65

157.88 14.60 60.26 12 23 46 3428.7 -.65 151.16

23.80 18.67 |08.15 21 34 7 1430.0 -28,03 iS.SO

144.18 15.02 56.23 13 11 21 3271.5 l.lg 167.96

N|D-COURS[ EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1895.0 SGIt 1529.9 SG3 2923.5 ST 864.9 SR 681.• SS 2652.Q

RRT .8698 RRI r -.9894 RTF -.8889 CRT .9758 CRS .9117 CST .9777

SG8 2435.5 RZ3 -.9145 R13 -.9498 LSA 2855.2 MSA 311.8 ssA 30.•

SG1 2358.0 _ 806.1 •HA 38.04 EL1 1096,0 EL2 117.6 ALF 38.09

FLIGHT TIN( 294.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC C_NIC DISTANCE 678.286 EARTH TO MARS

RL 148.85 LAL .DO LOL 28.63 VL 32.758 GAL -4.83 Alq. 89.25 HCA 213.51 SNA 186.86 ECC .21823 INC .7449 vl 29.93A

RP 297.14 LAP -.41 LOP 242.13 _p 21.408 GAP -!.98 A_P 80.82 TAL 333.64 TAp 187.15 RCA 146.06 APO 22•.64 v2 24.214

RC 242.914 GL 6,97 _p 8.OT ZAL 198.28 ZA_ 118,88 ITS IT4.2S zAE 154.91 (T[ 158.20 ZAC 85,87 [TC 256.16 CLP 119.18

PLAN(TOCENTRIC CGNIC

C3 12.255 VHt. 3.$01DLA 15.32 HAL 111.11RAO i567.5 VEL 1|.560 pTH 2.02 VHP 3.144 DPA 8.06 RAP 185.16 ECC 1.2017

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

go.Do 18 1 37 2800.88 -28.89 67.47 19.94 99.84 18 44 58 2000.9 -25.05 59.18

90.00 10 • 18 4250.79 1.68 174.81 15.27 61.73 11 18 g 3650.8 -2.11 160.19

100.00 19 31 19 2311.58 -97.40 45.95 18.70 |01.44 20 9 51 1711.6 -25.94 37.64

100.00 11 20 17 4015.33 9.67 158.85 14.72 60.22 |2 27 12 34i5.3 -1.31 150.43

110.00 20 58 12 9039.75 -30.73 24.50 18.89 105.77 21 32 12 1439.8 -28.26 16.17

110.00 12 9 54 3859.92 5.23 143.57 13.13 56.17 13 14 13 3259.9 .75 13•.35

DIFFERENTIAL C_RECTIa_iS NID-COURSi[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3997 TRA -.99_ TC3 .5758 8AU .279• SGT 1083.8 _ |58•.3 SG3 3013.2 ST 789.0 $R 686.4 SS 2673.4

RD[ .3868 RRA -.$173 RC3 1.8833 FAU .49117 RRT .0398 RRF -.9801RTF -.8573 CRT .9?92 CRS .9069 CST ,9713

FDE-4.0SD6 FRAI4.2178 FC-34.0916 BSP 7687 _ 2288.5 923 -.2195 R13 -.9464 LSA 2852.2 NSA 394.1 SSA 30.4

BOE .5656 DRA 1.0190 BC3 1.6680 F_P 10280 SG| 2174.4 SG2 639.4 •HA 42.35 EL1 I040.S EL2 106.6 ALF 40.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT ZZ 1964

MELiO£ENTMI C CONIC

RL 148.85 LAL .00

RP ttl. 75 LAP -.44

RC 244.666 GL ?,34

PLANETO¢ENTR 1C CONIC

CS 18.211 YHL 3.484

LNCM AZNTN LNCH TIRE

90.00 IT 58 54

90.00 tO 11 5

100.00 18 29 52

100.00 11 23 47

110.00 ZO 56 18

110.00 I2 12 50

FLIGHT TIM( 296,00 ARRIVAL DATE AUG 14 1965

DISTANCE 682.196 EARTH TO MARS

LOL 28.63 VL 52.I48 GAL -4.62 AZL 89.22 HCA 254.56 SMA 186.74 ECC .21771 INC .7833 vl 29.934

LOP 248,19 vP 81.448 GAP -2.27 AZP 40.65 TAL 333.85 TAp 188.21RCA 146.09 APO 227.40 v2 24.256

GP 7.98 ZAL 128.21 ZAP 117.10 ITS 174.65 ZAE 153.10 ETE 160.04 ZAC 95.62 ETC 256.22 CLP 117.38

OLA 15.67 RAL 181.74 flAD 6567.5 VEL 11.558 PTH 2.02 VHP 3.100 DpA 8.zg RAp 184.45 ECC _.2010

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

Z812.74 -26.82 68.31 20.15 99.44 18 42 26 2052.7 -25.24 60.00

4237.42 1.25 174.07 15.42 61.71 11 21 42 3837.4 -2.54 167.44

2322.58 -27.95 48.74 $9.91 101.05 20 7 38 1722.6 -26.14 38.40

4002.81 2.IS 158.28 14.86 60.18 12 30 30 3402.8 -1.73 149.74

2049.00 -30.90 25.18 19.12 105.41 21 30 27 1449.0 -28.47 16.80

3849.$5 4.82 143.01 13.26 56.12 13 17 0 3249.2 .34 136.79

DIFFERENTIAL C_RRECTION8

TOE .5676 TRA -.T494 TC3 .3289 BAU .2834

ROE .3898 RRA -.5158 RC3 1.5800 FAU .50§18

FOE-4.$059 FRA14.ST61 FC-35.8150 981P 6962

BO( .5358 RA .9099 Be3 1.6135 FSP 10539

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

VeT 1429.T SGR 1546.8 963 3100.7 ST 714.1 SR 692.0 SS 2696.4

RflT .7959 RRF -.9668 RTF -.8079 CRT .9840 CRS .9027 CST .9618

STAB 2507.8 R23 -.2168 fl13 -.9440 LSA 2854.0 MSA 336.6 6SA 29.9

SG1 11)97.1 $62 874.1 THA 47.88 ELI 990.5 EL2 88.8 ALF 44.09

LAUNCH DATE OCT 22 15H_4 FLIGHT TIN[ 298.00 ARRIVAL DATE AUG 16 1965

Ht[LIOCENTRIC C_NIC

RL 148.85 LAL .00 28.83 VL 32.743 GAL

R1P 228.38 LAP -.40

RC 248.398 GL 7.69

PLANETOCENTRIC CONIC

C3 12.178 VRL 3.489

LNCN AZRTH I.NCH TIM(

90.00 17 59 24

90.00 10 14 42

100.00 19 26 38

100.00 tl 2T 9

110.00 20 54 39

110.00 12 15 41

DIFFERENTIAL CORRECTION8

TOE .3329 "IRA -.8277 TC3 .0514 BAU .2894

ROE .3922 RRA -.5149 RC$ $.5R24 FAU .31778

FOE-4.$401 FRA14.9422 FC-39.e13T BSP 9363

BIDE .5144 2RA .8119 RC3 $.5933 FIMP 10850

DISTANCE Q86.118 EARTH TO RARS

LOL -4.82 AZL 89.18 HCA 215.62 $44A 186.64 ECC .21724 INC .8197 vl 29.934

LOP 244.24 VP 21.483 GAP -2.55 AZP R0.67 TAL 333.64 TAP 189.28 RCA 146.09 APO 227.18 V2 24.297

GP 7.89 ZAL 128.17 ZAP 115.30 ITS 175.03 ZN[ 151.23 IT( 161.69 ZAC 95.36 ETC 256.27 CLP 115.55

DLA 15.99 RAt. 161.88 RAO 6567.5 VEL |1.557 PTH 2.02 VHp 3.080 OPA 8.52 RAP 183.71 ECC 1.Z004

L-I TIRE IRJ LAT INJ L.(_4G INJ RT AS(; INJ A_q4TH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2828.98 -28.94 69.11 20.37 99.08 18 40 8 2024.0 -25.41 60.77

4224.97 .84 173.37 15.58 61.69 $1 25 7 3625.0 -2.95 166.74

2332.99 -28.08 47,48 20.14 100.88 20 S 31 1735.0 -26.32 39.12

3998,19 1.89 155.62 15.02 60,18 12 33 41 3391.2 -2.13 149.10

Z037.75 -31.05 25.20 19.36 105.07 21 28 54 1457.8 -28.67 17.41

UIH).19 4.44 142.49 13.41 56.07 13 19 40 3239.2 -.04 136.27

NIO-COUR$1[ EXECUTION ACCURACY ORBIT DETI[RtlINATION ACCURACY

SGT 1204.0 SGR 1558.7 _3 3184.2 ST 634.2 SIR 696.7 89 2715.3

RRT .7122 RRF -.9884 RTF -.7215 CRT .9887 CflS .8978 CST .9488

868 19S8.0 R23 -.2067 R13 -.9438 LSA 2852.8 MSA 348.2 SSA 29.8

SG1 1832.3 _2 718.0 THA 55.02 EL$ 939.5 EL2 70.4 ALF 47.72

LAUNCM DATE OCT Z2 1964

HELIOCENTRIC CONIC

RL 148.65 LAL .00

RP 225.87 LAP -.51

RC 248.110 GL 8.02

FLANETOCENTRIC CONIC

C3 12.149 VHL 3.486

LNCH AZMTH LNCH TIME

90.00 17 54 8

90.00 lO 18 11

100.00 19 24 37

100.00 1I 30 24

110.00 20 53 5

110.00 12 18 25

FLIGHT TIME 300.00 ARRIVAL DATE AUG II 1965

DISTANCE 690.048 EARTH TO MARS

LOt. 28.63 VL 32.737 GAL -4.61 AZL 89.15 HCA 216.68 SNA 186.54 ECC .21681 INC .8544 Vl 28.934

LOP 245.30 VP 21.521 GAP -2.82 AZP 90.69 7AL 333.63 TAp 180.30 RCA 146.09 APO 226.88 V2 24.339

GP 7.79 ZAL 128.18 2AP 113.46 ITS 175.40 ZkE 149.51 ETE 165.17 ZAC 95.10 [TC 256.33 CLP 115.69

OLA 16.29 RAL 162.03 RAO 6567.5 VEL 11.556 PTH 2.02 VHP 3.023 DPA 8.70 RAP 162.94 ECC 1.199_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2654.81 -27.05 69.87 20,60 96.69 18 38 3 2034.6 -25.57 61.51

4213.42 .47 $72.73 15.76 61.69 11 28 25 3613.4 -3.32 146.10

2342.84 -28.21 48.19 20.36 100.33 20 3 39 1742.8 -26.49 39.80

8980.42 1.49 155.03 15.19 60.14 12 38 44 3380.4 -2.49 148.51

2088.03 -31.20 29.40 19.62 104.74 21 27 31 1466.0 -26.86 17.98

3630.00 4.09 142.00 13.57 56.03 13 22 15 3230.0 -.$9 135.79

OIFFERENTIAL C(SRRECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8996 TRA -.4998 TC3 -.2329 BAU .2834 $GT 1000.8 SGR 1564.2 863 3264.0 ST 555.4 SR 702.0 SS 2735.5

ROE .3952 RRA -.5853 RC3 1.6050 FAU .53046 flflT .59R0 flRF -.9641RTF -.5693 CRT .9939 CRS .8936 CST .9286

F08-4.18T? FRA15.2869 FC-3T.7994 9SP 5818 SG8 1856.9 R23 -._768 R13 -.9481 LSA 2855.6 MSA 559.6 SSA 29.4

BiDE .4959 BRA .7164 6C3 1.6218 FSP 11116 SGI $694.4 $4;2 759.T THA 64.52 EL1 893.8 EL2 48.2 ALF 51.69

LAUNCH DATE OCT 22 1964 FLIGHT TIN[ 302.00 ARRIVAL DATE AUG ZO 1965

HELIOCENTRIC r._NIC DISTANCE 693.985

RL 148.85 LAL .00 LOL 28.63 VL 32.781 GAL -4.81AZL 89.11HOk

lip 225.58 LAP 0.54 LOP 248.36 VP 21.560 GAP -3,09 A_P 90.70 TAL

RC 249.803 TA. 8.34 GP 7.70 ZAL 128.$6 ZAP 111.59 ITS 575.76 ZA(

PLAN[TOCENTItIC C_NIC

C3 $2.131 _4L 3.483 OLA 18.57 RAL 192.20 NAO 8567.5 VI[L 11.555 PTH 2,02 VHp

LNCH AZRTR L_H TIN[ L-I TIM( INJ LAT INJ L_G INJ RT AS(: INJ AZHTH INJ TIME

90.00 17 52 6 2844.$4 -27.19 70.58 20.85 98.35 18 36 11

90.00 tO 25 82 4202.75 .$3 172.13 15.98 61.68 11 31 34

100.00 11 22 48 23_.18 -28.32 48.85 20.84 100.00 20 2 0

tO0.O0 11 33 30 3970.50 1.18 154.49 15.39 60.13 12 39 41

110.00 20 51 45 t073.83 -31.33 26.97 19.29 104.43 21 26 19

110.00 12 21 3 3821,57 3.77 141.58 13.76 56.00 13 24 44

DIFFERENTIAL CDRRECTIONS MID-COURSE (XECUTION ACCURACY

TOE .2851 TRA -.3983 TC3 -.5345 BAU .2758 SGT 953.4 _ 1570.0 SG3 3338.6

ROE .3981 lIRA -.5119 RC3 1.8141FAU .54200 RRT .3151 RRF -.9827 RTF -.3018

F08-4.2248 FRAI5.6214 FC-39.8T90 BSP 5422 _ 1TRS.R R23 -.11rl R13 -.9562

90E .4783 BRA .6306 BC3 1.7003 FSP 11385 $61 1800.7 $62 794.4 THA 77.04

EARTH TO MARS

217.74 SRA 186.44 ECC .21643 INC .8875 vl 29.934

333.60 TAp 191.34 RCA 146.09 APO 226.60 V2 24.381

147.34 ETE 164.51 ZAC 94.83 ETC 256.40 CLP 111.79

2.989 DPA 9.04 RAP 182.14 ECC 1.1997

PQ CST TIM INJ 2 LAT INJ 2 LONG

2044.8 -25.72 62.21

3602.8 -3.66 165.50

1752.1 -26.85 40.45

3370.5 -2.83 147,97

1475.8 -29.03 18.52

3221.6 -.72 135.35

ORBIT DETERMINATION ACCURACY

87 475.6 SR 706.8 SS 2753.5

CRT .9971 CRS .8891 CST .8967

LSA 2858.2 MSA 370.8 SSA 29.2

ELI 851.4 EL2 30.1 ALF 56.09

428



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUHCH DATE OCT 22 1944

HELIOCENTRIC CONIC

RL 148.85 LAL .DO

RP 225.19 LAp -.58

RC 251.477 GL 8.65

PLANEYOCENYRIC CONIC

C3 12.122 VHL 3.482

LNCH AZNTH LHCH TIME

go.o0 17 50 17

90.OO 10 24 44

100.00 19 21 13

100.00 11 35 29

110.00 20 50 36

110,00 12 23 38

FLIGHT TIN[ 304.00

DISTANCE 697.931

LOL 28.63 VL 32.726 GAL -4.61 AZL 69,08 HCA 218.81

LOP 247.43 VP 21.600 GAP -3.36 AZP 90.72 TAL 333.56

GP 7.61 ZAL 128.18 ZAP 109.68 (T9 176.11 ZAE 145.32

OLA 16.63 RAL 162.37 RAO 6567.5 V(L 11.555 PTH 2.02

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH

2654.09 -27.25 71.26 21,11 98.02

4192.97 -.19 171.59 16.18 61.68

2360.67 -28.42 49.48 20.91 99.68

3961.42 .85 153.99 15.60 60.12

2081.17 -51.45 27.51 20.17 104.13

3813,88 3,48 141.16 13,96 55,97

ARRIVAL DATE AUG 22 1965

EARTH TO MARS

SMA 186.36 ECC .21610 INC ,9195 vl 29.934

TAp 192.36 RCA 146.09 APO 226.63 V2 24.423

ETE 165.72 ZAC 94.56 ETC 256.47 CLP 109.87

VHP 2.959 DPA 9.32 RAp 181.32 ECC 1.1995

INJ_TIME PO CST TIM INJ Z LAT [NJ 2 LONG

18 34 31 2054.1 -25.86 62.87

11 34 37 3593,0 -3,97 164,95

20 0 34 1760.9 -26.79 41.06

12 42 31 3361.4 -3,13 147.47

21 25 18 1481,2 -29.19 19,03

13 27 9 3213,9 -1.01 134.95
DIFFERENTIAL CCRRECTIONS

TOE .2303 TRA -.2321 TC3 -.8492 BAU .2966

ROE .4012 RRA -.3099 RC3 1,6211 FAU ,55278

F08-4.2623 FRA15.9323 FC-39,4804 BSP 5216

BOE .4627 8RA .5603 BC3 1.8300 FSP 11632

LAUNCH DATE OCT 22 1964

HELIOCENTRIC _IC

RL 148.85 LAL .00

RP 224,60 LAp -,61

MID-COURSE EXECUT|(_i ACCURACy ORBIT DETERMINATION ACCURACY

SGT 807.9 Sr_ 1574.4 SG3 3407.4 ST 398.2 SR 711.5 $S 2770.5

RRT -,0528 RRF -,9612 RTF ,0837 CRT .9931CRS ,8847 CST .8413

SGa 1769.6 R25 -,0148 R13 -,9616 LSA 2862.5 NSA 381,8 SSA 28.9

SG1 1575.2 SG2 806.4 THA 92,10 ELl! 814,S ELI 40.9 ALF 60.86

FLIGHT TIH( 306.00 ARRIVAL DATE AUG 24 1965

RC 253.132 GL 8.93

PLAN(TOCENTRIC CONIC

C3 12.120 VHL 3.481

LNCH AZMTH LNCH TIN(

90.00 17 48 42

90.00 10 27 48

100.00 19 19 50

100.00 11 39 21

110.00 20 49 $9

DISTANCE 701,886 EARTH TO MARS

LOi. 28,63 VL 32,722 GAL -4,61 AZL 89,05 HCA 219,88 SMA 186,28 ECC .21581 INC ,9495 vl 29.934

LOP 248,50 VP 21.640 GAP -3,62 AZP 90,73 TAL 333,50 TAp 193,38 RCA 146.08 APO 226,48 V2 24.465

GR 7,52 ZAL 128,22 ZAP 107,75 ETS 176,45 zAE 143,26 ETE 166,82 ZAC 94,28 ETC 256,54 CLP 107.91

DLA 17.07 RAL 162.56 RAD 6567.5 VEL 11.555 PTH 2.02 VHP 2.933 DPA 9.60 RAP 180.48 ECC 1.1995

L-I TIME INJ LAT |NJ L_G |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2662.96 -27.33 71.90 21.39 97.71 18 33 5 2063.0 -25.98 63.49

4184.04 -.48 171.09 16.41 61.69 11 37 32 3584.0 -4.26 164.45

2369.08 -28.51 50.08 21.19 99.38 19 59 19 1769.1 -26.92 41.64

$953.16 .57 153.54 15.85 60.11 12 45 14 3353.2 -3.41 147.01

2088,08 °31,57 28,01 Z0,46 103,85 21 24 27 1488.1 -29,34 19.51

140,79 14,18 55,95 13 29 29 3206,9 -1.28 134.59

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 893.3 8DR 1577.3 963 3470.2 ST 326.6 SR 716.3 SS 2787.4

RRT -,4071 RRF -,9596 RTF ,4518 CRT .9664 CRS ,8805 CST .7397

SCAS 1812,7 R25 ,0748 R13 -,9590 LSA 2869,6 MSA 392.3 8SA 28.6

_;1 |832,3 8;2 788,5 THA 107.09 ELI 783,5 EL2 76.7 ALF 65,98

110.00 12 26 Z 3808,92 3,21

DIFFERENTIAL C-CRRECTIONS

TOE .1998 TRA -.0917 TC8-1.1750 BAU .3L_50

ROE .4045 RRA -.5079 RCS 1.6257 FAU .56274

FOE-4.5028 FRA18.2192 FC-40.$870 BSP 5247

BDE .4494 8RA .5157 BC3 2.0058 Flip 11852

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148,85 LAL .OO

RP 27_1...41 LAp -.64

RC 254.766 GL 9.21

PLANETOCENTRIC CON|C

C3 12.127 VHL 3.482

LNCH AZMTH LNCH TIME

90,DO 17 47 22

90.00 10 30 44

100,00 19 18 41

100.00 11 42 5

110.00 20 48 53

LOL

LOP 249.56 VP 21,681 GAP -3.87 AZP 90.74 TAL 335,44 TAp 194.39 RCA 146.07 APO 226.34 v2 24.506

GP 7.43 ZAL 128.27 ZAp 105.80 ETS 176.78 ZAE 141.16 ETE 167.83 ZAC 94.00 ETC 256.62 CLP 105.94

DLA 17.28 RAL 162.76 RAD 6567.5 VEL 11.555 PTH 2.02 VHp 2.909 DpA 9.89 RAp 179.62 ECC 1.1996

L-I TIME INJ LAT INJ LONG [NJ RT A$C ]NJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2671.23 -27.40 72.49 21.66 97.42 18 31 53 2071.2 -26.09 64.07

4176.01 -.74 170.64 16.66 61.69 11 40 20 3576.0 -4.51 164.00

2376.74 -28.60 50.63 21.48 99.10 19 58 18 1776.7 -27.04 42.17

3945.73 .32 153.13 16.05 60.11 12 47 51 3345.7 -3.66 146.60

2094,53 -31,67 28,49 20,77 103,59 21 23 48 1494.5 -29.46 19.96

FLIGHT TIME 308.00 ARRIVAL DATE AUG 26 1965

DISTANCE 705.846 EARTH TO MARS

28.63 VL 32,718 GAL -4.62 AZL 69.02 HCA 220.95 8MA 186.21 ECC .21556 INC .9786 Vl 29.93A

110,00 12 28 23 3800,71

DIFFERENTIAL CCRRECTION9

TOE .1560 TRA .O503 TC3-1,5250 BAU

ROE .4058 RRA -.5069

F08-4,2795 FRA16.3425

BOE .4350 BRA .S094

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 224.02 LAp -,6T

RC 256.390 GL 9.46

PLANETOCENTRIC CONIC

C3 12,141VHL 3,484

LNCH AZI4TH LNCH TIME

90.00 17 49 14

90.00 10 33 32

100.00 19 17 44

100.00 11 44 43

110.00 20 48 18

2.98 140.47 14.42 55.93 13 31 44 3200.7 -1.51 134.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.SSOT SGT 1096,4 SGR 1575,4 SG3 3522,5 ST 261,3 SR 718.0 SS 2792.7

RC3 1,6203 FAU ,56889 RRT -,6380 RRF -,9578 RTF ,8867 CRT ,9761CRS ,8738 CST .5399

FC-40,6136 88P 5563 SG8 1919,4 R23 ,1331 R13 -.9535 LSA 2867.1MSA 402.1 SSA 28.8

BC3 2.2251FSP 12173 SGI 1765.4 SG2 753.5 THA 119.93 EL1 754.6 EL2 119.9 ALF 71.84

FLIGHT TIME 310,00 ARRIVAL DATE AUG 28 1965

DISTANCE 709.818 EARTH TO MARS

L04. 28,63 VL 32.714 GAL -4,63 AZL 88,89 HCA 222,03 SIdA 186,14 ECC ,21535 INC 1,0067 Vl 29.934

LOP 250.65 VP 21.723 GAP -4.13 AZP 90,75 TAt. 333.36 TAp 195.39 RCA 146.05 APO 226.22 v2 24.548

GP 7,33 ZAL 128,35 ZAP 103,82 ET8 177,10 ZN[ 139.03 ETE 168.76 ZAC 93,71ETC 256.71 CLP 103.94

OLA 17,48 RAL 182,97 RAO 6567,5 VEL 11,555 PTH 2,02 VHP 2,890 DPA 10.19 RAp 178.73 ECC 1.1998

L-| TIM_ INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2678.96 -27.47 73.05 21.99 97.15 18 30 53 2079.0 -26.20 64.61

4168.78 -.97 170.24 16.93 61.70 11 43 1 3568.8 -4.75 163.59

2383.90 -28.67 51.15 21.80 98.84 19 57 28 1783.9 -27.15 42.64;

3939.07 .09 152.76 16.34 60.11 12 50 22 3339.1 -3.89 146.24

2100.58 -31.77 28.95 21.09 103.34 21 23 18 1500.6 -29.61 20.39

2.77 140,18 14,67 55.92 13 33 54 3195.2 -1.73 133.98

ORBIT DETERMINATION ACCURACY

ST 231.3 SR 723.6 SS 2810.6

CRT ,6494 CR$ ,8710 CST .1990

LSA 2882.0 MSA 412.5 SSA 28.2

EL1 740.0 EL2 172.0 ALF 77.59

110.00 18 30 39 3785.18

DIFFERENTIAL (_NRECTI(_4S

TOE .1RS9 111A .ROOD

ROE .4101 RRA -.SORI

FOE-4.3435 IrRA18.7432

DO( .4294 8RA .5407

TC3-1,8824 BAU ,4009

RC3 1.8227 FAU ,57801

FC-41,2149 BSP 6079

BC3 2,4702 FSP 12278

MID-COURSE EXECUTION ACCURACY

$GT 1358,4 SGR 1575,8 963 3571,9

RRT -.7615 RRF -,9561 RTF .8157

SG8 2080, S R23 ,1440 R13 -,g546

SG1 1955.8 SG2 709.4 THA 129.48

429



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I, 1964)

LAUNCH DATE OCT 2Z 1964

HELIOCENTMIC CONIC

RL 148.85 LAL .00 LOt. 28.63

np 223,66 LAP -.71 LOP 25!,74

RC 257.974 GL 9.71GP 7.23

PLANETOCENTMIC CONIC

CS 12.164 VHL 3.488 DLA 17.66

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

90.00 17 45 21 2666.16 -27.$3

90.O0 lO 36 12 4162.40 -1.18

1011.00 19 17 1 2390.$4 -26.74

100.00 11 47 IS $936.22 -.11

110.00 20 47 $4 2106.20 -31.99

110.00 12 32 SO 3790.33 2.58

DIFFERENTIAL CORRECTIONS

TOE .0879 TRA _3536 TC3-2.2133 BAU .4460

ND[ .4142 MRA -.4974 RC3 1.6200 FAU .59516

FOE-4.3896 FRA16.9302 FC-41.8472 BSIP 6608

8DE .4235 BRA .6103 BC3 2.7429 FSP 12389

LAUNCH DATE OCT 22 1964

FLIGHT TIN( 312.00 ARRIVAL DATE AUG 30 1965

DISTANCE 715.798 EARTH TO MARS

VL 32.710 GAL -4.64 AZL 88.97 HCA 223.11 SMA 186.08 ECC .Z151g INC 1.0336 vl 29.934

VF 21.785 GAP -4.37 AZP 90.75 TAL 333.27 TAP 196.39 RCA 148.04 Apo 226.12 V2 24.§90

ZAL 128,44 ZAP 101.83 ET6 177.42 ZJd[ 136,87 ETE 169.61 ZAC 93.42 ETC 256.79 CLP 101.92

RAL 163.19 RAD 6567.5 VEL ll.556PTH 2.02 VHP 2.873 DPA 10.49 RAP 177.84 ECC 1.2002

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.56 22.31 96.90 18 30 7 2086.1 -26.29 68.1I

169.66 17.22 61.71 II 45 34 3562.4 -4.9§ 163.24

$1.63 22.12 98.59 19 56 51 1790.5 -27.25 43.14

152.44 16.63 60.11 12 52 47 3333.2 -4.08 145.91

29.35 21.43 103.11 21 23 0 1506.2 -29.72 20.78

139.93 14.95 55.90 13 36 0 3190.3 -1.91 133.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1666.1 $GAR 1573.3 SG3 3612.2 ST 237.6 SR 728.3 SS 2824.5

RRT -.6274 RRF -.9542 RTF .8843 CRT .2870 CRS .8677 CST -.2221

SG8 2291.6 R23 .1375 R13 -.9592 LSA 2895.8 HSA 422.2 $SA 27.8

SG1 2190.9 SG2 671.9 THA 136.98 ELI 731.8 EL2 226.5 ALF 84.08

HELIOCENTRIC CONIC

RL 148.96 LAL .OO LOt. 26.63

RP 223.24 LAP -.74 LOP 252.82

RC 259.547 GL 9.94 GIP 7.13

PLAN(TOCENTRICCOMIC

C3 12.195 VHt. 3.492 OLA 17.61

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT

90.00 17 44 41 2692.73 -27.58

90.00 10 36 44 4156.87 -1.35

100.00 19 16 30 2396,67 -26.60

100.00 11 4R 37 3928.16 -.28

110.00 20 47 41 2111.41 -31.93

110.00 12_34 56 3766.19 2.42

FLIGHT TIM( 314.00 ARRIVAL DATE SEP 1 1965

DISTANCE 717.784 EARTH TO MARS

VL 32.707 GAL -4.66 AZL 88.94 HCA 224.20 SMA 186.02 ECC .21507 INC 1.0696 vl 29.964

VP 21.807 GAP -4.62 AZIP 90.76 TAL 333.17 TAP 197.37 RCA 146.02 APO 226.06 V2 24.632

ZAL 128.56 ZAP 99.82 (TS 177.73 Z_ 134.69 ETE 170.40 ZAC 93.13 ETC 256.89 CLP 99.90

RAL 163.43 RAO 6367.5

DIFFERENTIAL CCRRECTION6

TOE .0513 TRA .5098 TC3-2.5712 BAU .4949

MD( .4178 flRA -.4924 RE3 1.6129 FAU .59062

FDE-4.4204 FRAIT.0962 FC-41.9226 BSP 7699

BDE .4210 BRA .7088 9C3 $.0362 FSP 12498

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

ML 148.65 LAL .00 LOL 28.63

RP 222.86 LAP -.77 LOP 253.91

RC ZGI.IOD GL 10.16 GP 7.03

PLANETOCENTRIC CONIC

C3 12.234 VHL 3.496 DLA 17.96

LNCH AZMTH LNCH TIME b-I TIME

90.00 I7 44 16 2698.78

90.00 10 41 9 4152.17

100,00 18 16 12 2402.29

100.00 I1 51 54 3923.89

11D.00 20 47 39 2116.21

110.00 12 38 57 3782.74

Vl[L 11.558 PTH 2.02 VHp 2.661 DPA 10.79 RAp 176.93 ECC 1.2007

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.04 22.65 96.67 18 29 34 2092.7 -26.37 65.58

169.56 17.52 61.71 11 48 1 3556.9 -5.13 162.96

52.08 22.47 98.37 19 56 27 1796.7 -27.35 45.50

152.17 18.93 60.11 12 55 5 3328.2 -4.26 145.63

29.73 21.78 102.90 21 22 52 1511.4 -29.63 21.15

139.71 15.24 55.89 13 36 2 3166.2 -2.07 133.51

M|D-Coufl_ [xECUTIORACCURACY ORBIT DETERMINATION ACCURACY

SGT 2000.9 $GR 1568.1 SG3 3643.1 ST 261.9 SR 732.1 SS 2834.4

flflT -.N39 RRF -.2521 RTF .9227 CRT -.0542 CflS .8639 CST -.5464

SGB 2542.2 R23 .1254 R13 -.9648 LSA 2909.0 MSA 431.6 SSA 27.4

SG1 2459.7 _ 642.5 THA 142.95 EL1 732.3 EL2 281.4 ALF 91.40

PLIGHT TIME 316.00 ARRIVAL DATE SEP 3 2965

DISTANCE 721.778 EARTH TO MARS

VL 32.704 GAL -4.67 AZL 88.92 HCA 225.29 9MA 185.96 ECC .21498 INC 1.0847 VI 29.934

VP 21.850 GAP -4.86 AZP 90.76 TAL 533.06 TAP 198.36 RCA 145.99 ApO 225.96 V2 24.674

ZAL 128.69 zAP 97.80 ETS 176.05 ZAE 152.50 ETE 171.13 ZAC 92.83 ETC 256.98 CLP 97.66

RAL 165.68 RAO 6567.5 VEL

INJ LAT INJ LONG |NJ

-27.63

-1.51

-26.86

-.43

-52.01

2.29

OIFFERENTIAL CCRRECTIONS

TOE .0140 1RA .6693 TC3-2.9333 BAU .5466

ROE .4214 RRA -.4868 RC3 1.6022 FAU .59435

FOE-4.4471 FRA17.2314 FC-42.0600 98P 8709

9OE .4217 8RA .8276 BC3 3.3424 FSP 12568

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .OO LOL 28.63

_P 222.47 LAP -.60 LOP 255.00

RC 262.633 GL 10.37 GP 6,93

PLA_TOCENTllZC CONIC

C3 12.291 VHL 3.504 DLA 18.07

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT

90.00 17 44 5 2704.28 -27.67

90.00 10 43 26 4149.30 -1.63

100.00 19 16 6 2407.42 -28.91

100.00 11 54 4 3920.40 -.54

110.00 20 47 48 2120.62 -32.07

110.00 12 38 53 3779.96 2.19

11.559 PTH 2.02 VHP 2.852 OpA 11.09 RAP 176.02 ECC 1.2013

RT ASC INJ AZ14TH INJ TIME PO C$T TIM lNJ 2 LAT INJ 2 LONG

74.47 23.00 96.45 18 29 15 2098.8 -26.46 66.01

169.31 17.85 61.72 11 50 21 3552.2 -S.27 162.66

52.49 22.82 98.16 19 $6 15 1802.5 -27.43 43.97

151.93 17.25 60.11 12 57 18 3323.9 -4.4_0 145.40

30.09 22.15 102.70 21 22 55 1516.2 -29.93 21.49

139.53 15.55 55.66 13 40 0 3182.7 -2.20 133.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2353.5 SGR 1560.6 SG3 3664.8 ST 351.9 SR 735.5 SS 2842. S

RRT -.8849 RRF -.9499 RTF .9456 CRT -.2827 CRS .8600 CST -.7303

$G62823.9 R23 .1073 RI3 -.9704 LSA 2923.8 MSA 440,7 SSA 27.0

SG1 2754.8 SO2 621.1 THA 147.76 EL1 743.9 EL2 333.7 ALF 99.67

FLIGHT TIME 318.00 ARRIVAL DATE SEP 5 1965

OISTANCE T25.780 EARTH TO MARS

VL 32.702 GAL -4.69 AZL 68.89 HCA 226.38 SMA 185.93 ECC .21494 INC 1.1089 vl 29.934

VP 21.824 GAP -5.10 AZP 90.76 T/M. 332.93 TAP 199.31 RCA 145.97 APO 225.90 V2 24.716

ZAL 126.84 ZAP 95.78 ETS 178.32 ZAE t30.29 ETF,_,171.81 ZAC 92.54 ETC 257.08 CLP 95.83

DIFFERENTIAL C_RRECT|ONS

TOE -.0243 TRA .6315 TC3-3.2979 BAU .6010

ROE .4250 RRA -.4804 RC3 1.5884 FAU .59690

F0(-4.4700 FRAl?.3297 FC-42.0714 B_P 9798

BD( .4257 BRA .9603 BC3 3.6605 FSP 12615

RAL 163.94 RAD 6567.5 VEL 11.561PTH 2.02 VHP 2.846 DPA 11.38 RAP 175.11 _C 1.2021

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.87 23.38 96.26 18 29 9 2104.3 -26.52 66.39

169.10 18.19 61.73 11 52 35 3648.3 -5.40 162.44

$2,86 23.20 9?.97 19 56 15 1807.4 -27.50 44.$4

151.74 17.58 60.11 12 $9"24 3320.4 -4.52 145.21

30.41 22.54 102.51 21 23 9 1520.6 -30.02 21.80

139.39 15.98 $5,88 13 41 53 3180.D e_2.31 133.18

MIO-CoURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2719.3 _ 1560.8 SG3 3677.0 ST 436.4 SR 738.6 $S 2647.9

RRT -.9973 RRF -.9475 RTF .9601 CRT -.4228 CRS .6563 CST -.6266

3129.6 R23 .0922 R13 -.9753 LSA 2940.1MSA 449.1 6SA 26.6

_M;1 3070.3 SG2 606.2 THA 151.69 EL1 769.3 EL2 379.7 ALF 108.76

43O



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 222.08 LAp -.83

RC 264.145 GL 10.57

PLANETOCENTRIC CONIC

C3 12._36 VHL 3.512

LNCH AZMTH LNCH TIME

90.00 17 44 7

90.00 10 45 36

100.00 19 16 16

100.00 11 56 ?

110.00 20 48 8

FLIGHT TIME 320.00 ARRIVAL DATE SEp 7 1965

DISTANCE 729.799 EARTH TO MARS

LOL 28.63 VL 32.699 GAL -4.72 AZL 88.87 HCA 227.48 SMA 185.89 ECC .21494 INC 1.1323 vl 29.934

LOP 256.10 VP 21.937 GAP -5.33 AZP 90.77 TAL 332.79 TAp 200.27 RCA 145.94 APO 225.85 V2 24.758

GP 6.82 ZAL 129.01 ZAp 93.76 ETS 178.60 ZAE 128.08 ETE 172.44 ZAC 92.24 ETC 257.18 CLp 93.79

DLA 18.16 RAL 184.21 RAD 6567.5 VEL 11.664 PTH 2.02 VHp 2.844 DpA 11.67 RAp 174.20 ECC 1.2030

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.23 -27.71 75.23 23.76 96.08 18 29 16 2109.2 -26.58 66.74

4145.26 -1.73 168.93 18.55 61.73 11 54 41 3545.3 -5.49 162.27

2412.05 -28.95 53.20 23.59 97.79 19 56 28 1912.I -27.57 44.67

3917.67 -.64 151.59 17.94 60.11 13 1 25 3317.7 -4.61 145.06

2124.63 -32.13 30.71 22.94 102.35 21 23 33 1524.6 -30.10 22.09

110.00 12 40 45 3777.86 2.10

DIFFERENTIAL CORRECTIONS

TOE -.0632 TRA .9970 TC3-3.6828 BAU .6573

ROE .4286 RRA -.4734 RC3 1.5710 FAU .59763

F06-4.4883 FRA17.3952 FC-41.9403 BSP 10953

80E .4533 BRA 1.1037 9C3 3.9855 FSP 12621

1_9.28 16.23 55.87 13 43 43

MID-COURSE EXECUTION ACCURACY

$GT 3092.1 SGR 1538.8 SG3 3679.5

RRT -.9044 RRF -.9448 RTF .9696

SGB 3453.8 R23 .0792 R13 -.9794

SG1 3401.8 $62 596.7 THA 154.95

3177.9 -2.39 133.07

OA_BIT DETERMINATION ACCURACY

ST 529.4 SR 741.3 SS 2851.5

CRT -.5092 CRS .8525 CST -.6828

LSA 2958.2 MSA 457.5 SSA 26.2

ELI 809,8 EL2 417.1 ALF 118.02

LAUNCH DATE OCT 22 1964 FLIGHT TIN( 322.00 ARRIVAL DATE SEp 9 1965

HELIOCENTRIC CONIC

RL 148.65 LAL .OQ

RP 221.70 LAp -.87

RC 265.639 GL 10.75

PLAN(T(_£NTR|C CONIC

CS 12.400 VHL 3.521

LNCH AZMTH LNCH TIME

90.00 17 44 23

90.00 10 47 38

100.OO 19 16 38

1OO.00 11 $8 4

110.00 20 48 40

110.00 12 42 32

LCL 28.63 VL 32.697 GAL

LOP 257.20 VP 21.982 GAP

GP 6.71 ZAL 129.20 ZAP

DISTANCE 753.806 EARTH TO MARS

-4.74 AZl. 88.84 HCA 228.58 SNA 185.86 ECC .21497 INC 1.1549 Vl 29.934

-5.56 AZP 90.76 TAL 332.64 TAp 201.22 RCA 145.91 APO 225.82 V2 24.799

91.74 ET$ 178.87 ZN[ 125.86 ETE 173.03 ZAC 91.94 ETC 257.29 CLP 91.76

DLA 15.28 RAt. 184.50 RAO 8587.5 V(L 11.567 PTH 2.02

L-I TINS INJ LAT INJ LONG IHJ RT ksC INJ AZNTH

2713.65 -27.74 75.55 24.17 95.93

4143.04 °1.60 16.80 18.92 61.74

2418.20 -28.99 53.50 24.00 97.64

3915.72 -.70 151.48 18.31 60.12

2120.27 -32.18 30.98 23,35 102.19

3776.42 2.05 139.20 18.69 55.87

DIFFERENTIAL _RRECTIONS

TD( -.1024 TRA 1.1647 TC3-4.0262 BAU .7153

ROE .4324 RRA -.4855 RC3 1.5311 FAU .59719

FOE-4.5068 FRA!T.4201 FC-41.8840 DSP 12145

BOE .4444 BRA 1.2543 DC3 4.3146 FSP 12600

VHP 2.845 OPA 11.96 RAP 173.29 ECC 1.2041

INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

18 29 37 2113.6 -26.63 67.06

11 56 41 3543.0 -5.56 162.15

19 56 54 1816.2 -27.63 44.96

13 3 20 3315.7 -4.67 144.95

21 24 8 1528.3 -30.17 22.35

13 45 28 3176.4 -2.44 133.00

N|D-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3471.4 _JI t924.6 SG3 3672.6 ST 627.4 SR 743.8 SS 2853.5

RRT -.9083 RRF -.9419 RTF .9762 CRT -.5652 CRS .8490 CST -.9149

ST_ 3791.4 R23 .0588 R13 -.9827 LSA 2979.6 HSA 465.4 SSA 25.8

$61 3745.D _2 591.5 THA 157.67 ELI 865.4 EL2 444.8 ALF 126.58

LAUNCH DATE OCT 22 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC DISTANCE 737.82g

RL 148.85 LAL .OO LOL 28.63 VL 32.696 GAL -4.77 AZL 88.82 HCA 229.69

RP 221.32 LAp -.90 LOP 258.31 VP 22.028 GAP -5.78 AZP 90.76 TAL 332.47

RC 267.114 ;L 10.92 GP 6.60 ZAL 129.49 ZkP 89.73 ETS 179.13 ZAE 123.65

PLANETOCENTRIC CONIC

C3 12.472 YHL 3.532 DLA 18.33 RAL 164.81RAD 8567.5 VEL !1.570 PTH 2.02

LNCH AZMTH LNCH TiME L-| TIME INJ LAY

90.00 17 44 54 2717.53 -27.77

go.o0 10 49 32 4141.63 -1.65

100.00 19 17 12 2419.87 -29.02

100.00 11 59 55 3914.53 -.74

110.00 20 49 22 2131.52 -32.23

110.00 12 44 14 3775.64 2.02

DIFFERENTIAL CCRRECTION8

TOE -.1457 TRA 1.3349 TC3-4.3858 BAU .7744

ROE .4360 RRA -.4571 RC3 1.5278 FAu .58509

FOE-4.5166 FRA17.4135 FC-41.3056 SSP 13372

80E .4590 BRA 1.4110 BC3 4.8441 FSP 12549

EARTH TO MARS

SMA 185.83 ECC .21505 IMC 1.1769 vl 29.934

TAp 202.15 RCA 145.87 APO 225.90 V2 24.841

ETE 173.56 ZAC 91.65 ETC 257.39 CLP 89.73

VHp 2,850 DpA 12.23 RAp 172.39 ECC 1.2053

|MJ LONG INJ RT ASC INJ A_TH !NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

75.85 24.59 95.79 18 30 11 21t7.5 -26.68 67.33

169.73 19.32 61.74 11 58 34 3541.6 -5.61 162.07

53.77 24.43 97.50 19 57 32 1819.9 -27.69 45.22

151.42 18.70 60.12 13 5 g 3314.5 -4.71 144.88

31.25 23.78 102.06 21 24 53 1531.5 -30.23 22.58

139.16 16.98 55.87 13 47 10 3175.6 -2.47 132.96

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT 3854.1SGR 1508.3 SG3 3656.1 ST 729.0 SR 745.8 SS 2852.5

RRT -.9100 RRF -.9387 RTF .9809 CRT -.6038 CRS .8454 CST -.9356

SG8 4138.8 R23 .0598 R13 -.9854 LSA 3000.1MSA 472.8 SSA 25.4

SG1 4095.7 362 588.5 THA 139.97 ELI 934.0 EL2 464.0 ALF 133.92

LAUNCH DATE OCT 22 1984 FLIGHT TIME 326.00 ARRIVAL DATE SEP 13 1965

HELI(_ENTRIC C(_AIC

RL 148.85 LAL .00

RP 220.94 LAp -.93

RC 268.570 GL 11.09

PLAN(TO¢ENTRIC CONIC

C3 12.553 VHL 3.543

LNCH AZMTH LNCH TIIAE

90.00 17 45 38

90.00 10 51 19

100.OO 19 17 59

100.OO 12 1 39

110.O0 20 50 15

110.00 12 45 52

OIFFERENTIAL CCRRECTIONS

TOE -.1850 TRA 1.5075

ROE .4395 RRA -.4480

FOE-4.5218 FRA17.3713

BOE .4769 SRA 1.5727

LOt. 28.63 VL 32.694 GAL

LOP 259.41VP 22.071 GAP

GP 8.45 ZAL 129.83 ZAP

DISTANCE 741.860 EARTH TO MARS

-4.80 AZL 88.80 HCA 230.79 SMA 185.81ECC .21516 IMC 1.1984 Vl 29.934

-8.00 AZP 90.76 TkL 332.29 TAp 203.08 RCA 145.83 APO 225.79 V2 24.883

87.74 ETS 179.38 Z_[ 121.44 ETE 174,09 ZAC 91.35 ETC 257.50 CLP 87.72

DLA 18.38 RAL 185.12 RAD 6567.5 VEL 11.573 PTH 2.02 VHP 2.859 DpA 12.50 RAp 171.51ECC 1.2066

L-I TIM( INJ LAT |NJ L_NG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.89 -27.79 76.07 25.03 95.67 18 30 58 2120.9 -26.71 67.57

4141.04 -I.SG 168.69 19.73 61.74 12 0 20 3541.0 -5.63 162.03

2423,07 -29.03 54.00 24.87 97.38 19 58 22 1823.1 -27.72 45.45

3914.09 -.76 151.39 19.11 80.12 13 6 53 3314.1 -4.73 144.86

2134.41 -32.27 31.44 24.23 101.94 21 25 49 1534.4 -30.29 22.79

3775.51 2.02 1391t5 17.38 55.87 13 48 48 3175.5 -2.48 132.95

NID-COUR|ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.7384 9AU .8342 8ST 4258.2 SGR 1490.0 SG3 3630.2 ST 832.9 SR 747.4 SS 2849.2

RC3 1.5018 FAU .59132 RRT -.9100 RRF -.8333 RTF .9844 CRT -.6302 CRS .8418 CST -.9491

FC-40.7532 9SP 14824 SGB 4492.3 R23 .0529 R13 -.9876 LSA 3023.1MSA 480.2 SSA 24.9

8C3 4.9706 FSP 12469 SGI 4453.9 362 588.0 THA 161.93 ELI 1012.0 ELI 477.5 ALF 159.88

45!



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT ZZ 1964

HELIOCENTRIC CONIC

RL 146.85 LAb .00

RP 220.5S LAP -.96

RC 270.009 GL 11.24

PLANETOCENTRIC CONIC

C3 1Z.S4S VHL 3.556

LNCH AZMTH LNCM TIME

90.00 17 46 35

90.00 tO 52 59

100.00 19 10 59

100.00 12 3 16

110.00 20 51 18

110.00 IZ 47 2G

FLIGHT TIM( 328.00 ARRIVAL OATE SEP 15 1965

LOt. 28.63 VL 32.693 GAL

LOP 260.53 VP 22,116 GAP

GP 6.37 ZAL 129.88 ZAP

DISTANCE 745.897 EARTH TO MARS

-4.84 AZL 88.78 HCA 291.91 SHA 185.79 ECC .21532 INC 1.2192 vl 29.934

-6.22 AZP 90.75 TAL 332.10 TAp Z04.00 RCA 145.79 _PO 225.79 V2 24.924

85.75 (TS 179.63 ZA( 119.25 ETE 174.57 ZAC 91.08 (TC 257.61 CLP 85.73

OLA 18.41 RAL 165.45 RAD 6587.5 VEL 11.577 PTH 2.02 VHP Z.870 DPA 12.75 RAP 170.64 ECC 1.2081

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2723.73 -27.61 76.28 25.49 95.57 18 31 59 2123.7 -26.75 67.77

4141.24 -1.66 166.70 20.16 61.74 12 2 O 3541.2 -5.62 162.05

2425.80 -29.07 54.20 25.33 97.28 19 59 24 1825.8 -27.76 45.64

3914.41 -.75 151.41 19.54 60.12 13 8 31 3314,4 -4.72 144.88

2136.94 -32.31 31.63 6 24.70 101.63 21 26 55 1538.9 -30.34 22.97

3776.03 2.03 139.18 17.80 55.87 13 50 22 3176.0 -2.46 132.98

OIFFERENTIAL CORRECTIONS MID-COURSE ExECUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2274 TRA 1.6815 TC3-5.0840 BAU .8947 $GT 4621.8 8GR 1470.1 SG3 3595.3 ST 938.1 SR 748.9 SS 2644.4

ROE .4432 flRA -.4362 RC3 1.4730 FAU .586§7 RRT -.9087 RRF -.93t5 RTF .9869 CRT -.6498 CRS .8385 CST -.9588

FOE-4.5259 FRAIT.2930 FC-40.1647 BSP 15883 ST_ 4850.0 223 .0476 213 -.9893 LSA 3048.6 MSA 487.1 3SA 24.5

SO( .4982 BRA 1.7377 BC3 5.2931 FSP 12356 _I 4814.1 SG2 589.2 THA 163.63 EL1 1097.3 EL2 486.8 ALF 144.64

LAUNCH DATE OCT 22 1964

HELIOCENTRIC C._NIC

RL 148.85 LAL .00

RP 220.18 LAP -.99

RC 271.430 GL 11.36

PLAN(TOCENTRIC CONIC

C3 12.742 VHL 3,570

LNCM AZMTH LNCH TIM(

90.00 17 47 48

90.00 10 54 31

100.00 19 20 11

100.00 12 4 48

110.00 20 52 32

110,00 12 48 55

LOL 28.63 VL 32,692 GAL

LOP 261.64 VP 22.181 GAP

GP 6.25 zAL 130.14 ZAP

FLIGHT TIME 330.00 ARRIVAL DATE SEP 17 1965

DISTANCE 749.941 EARTH TO MARS

-4.88 AZL 88.76 HCA 233.02 SMA 185.78 ECC .21551 |NC 1.2394 vl 29.934

-6.44 AZP 90.TS TAL 331.89 TAp 204.91RCA 145.74 Also 225.81 V2 24.965

83.79 ET$ 179.86 ZAE 117.07 ETE 175.01ZAC 90.78 ETC 257.71CLP 83.75

DLA 12.43 RAL 165.79 RAD 6567.5

L-I TIME INJ LAT INJ lONG

2726.0? -27.92 76.45

4142.24 -1.83 188.76

2426.06 -29.09 54.37

3915.46 -.71 151.47

2139.18 -32.34 31.79

3777.19 2.06 139.24

DIFFERENTIAL CCRRECTION6

TOE -.2709 TRA 1.867E TC3-5.4208 BAU .9556

ROE .4469 RRA -.4279 RC3 1.4422 FAU .§8030

FOE-4.5244 FRA17.1639 FC-39.4288 BSl e 17145

BUS .5226 BRA 1.9058 9C3 5.6094 FW I 12211

VEL 11.581PTH 2.03 VHp 2.888 DPA 12.99 RAP 169.80 ECC 1.2097

INJ fit A$C |NJ AZMTH |NJ TIN( PQCST TIM INJ 2 LAT INJ 2 LONG

25.97 95.48 18 33 12 2126.1 -26.77 67.94

20.80 61.74 12 3 33 3542.2 -5.59 162.10

25.81 97.19 20 0 39 1828.1 -27.79 45.61

19.98 60.12 13 10 3 3315.5 -4.68 144.93

25.18 101.74 21 28 11 1539.1 -30.38 23.12

18.24 55.87 13 51 53 3177.2 -2.41 133.04

MID-COURW[ EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

SGT 5003.9 _fR 1448.7 $G3 3552.1 87 1044.5 SR 750.1 SS 8637.3

RRT -.9085 RRF -.9274 RTI r .9889 CRT -.6639 CRS .8352 CST -.9655

Sr_ 5209.4 223 .0434 213 -.9907 LSA 3075.7 MSA 493.5 SSA 24.0

SG1 5175.7 $82 591.3 THA 165.10 EL1 1187.6 ELI 493.3 ALF 148.46

LAUNCH OATS 0C1 22 1964

HELIOCENTRIC CONIC

RL 148.85 LAL .OO

RP 219.81 LAP -1.02

RC 272.833 GL 11.52

PLANETOCENTflIC CONIC

C3 12.851 VHL 3.585

LNCH AZMTH LNCH TIME

go.o0 17 49 11

go.o0 10 55 56

100.00 19 21 35

100.00 12 S 13

110.00 20 53 57

110.00 12 50 21

OIFFERENTIAL C(_RRECTIONS

TOE -.3153 TRA 2.0344 TC3-5.7455 BAU 1._163

ROE .4506 RRA -.4171 RC3 1.4091 FAU .57268

FOE-4.5163 FRA17.0422 FC-36.5808 9SP 16412

BOE .5499 BRA 2.0768 BC3 5.9158 FSP 12044

LAUNCH DATE OCT 22 1964

HELIOCENTRIC COMIC

RL 146.85 LAL .DO LOL 28.63 VL 32.691 GAL

RP 219.44 LAP -1.05 LOP 283.89 V1P 22,252 GAP

RC 274.220 r,,L 11.64 GP 6.01 ZAL 130.72 ZAP

PLAN[TOCENTRIC CCNIC

FLIGHT TIM( 332.00 ARRIVAL OATE SEP 13 1935

DISTANCE 753.992 EARTH TO MARS

LOt. 28,63 VL 32.692 GAL -4.92 AZL 88.74 HCA 234.14 SMA 185.77 ECC .21574 INC 1.2591 vl 29.934

LOP 262.76 VP 22.206 GAP -6.65 AZP 90.74 TAL 331.67 TAP 205.81 RCA 145.69 APO 225.64 VZ 25.009

GP 6.13 ZAL 130.42 ZAP 81.85 ETS 160.06 ZAE 114.91 ST( 175.43 ZAC 90.50 ETC 257.$2 CLP 81.81

DLA 18.43 RAL 166.15 RAO 6567.5 VEL 11,566 PTH 2.03 VHP 2,904 DpA 13.22 RAP 166.98 ECC 1.2115

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2727.91 -27.64 76.58 26.46 95.42 18 34 39 2127.9 -26.79 68.07

4144.03 -1.77 166.86 21.07 61.73 12 5 0 3544.0 -5.53 162.20

2429.92 -29.11 54.50 26.30 97.13 20 2 5 1829.9 -27.82 45.94

3917.26 -.65 151.57 20.44 60.11 13 11 30 3317.3 -4.SZ 145.03

2140.95 -32.36 31.93 25.66 101.66 21 29 38 1541.0 -30.42 23.25

3778.99 2.15 139.33 18.69 55.88 13 53 2_ 3179.0 -2.34 133.13

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT_ION ACCURACY

SGT 5382.4 _q. 1425.8 SG3 3500.7 ST 1151.7 SR 751.0 69 2828.1

RRT -.9034 RRF -.9230 RTF .9904 CRT -.6745 CRS .6320 CST -.9705

$GB 5566.0 223 .0401 213 -.9918 LSA 3104.6 MSA 499.7 SSA 23.6

SGt 5536.2 S_2 594.4 THA 166.38 EL1 1281.5 EL2 498.3 ALF 151.58

FLIGHT TIME 334.00 ARRIVAL DATE SEP 21 1965

DISTANCE 758.046

-4.98 AZL 88.72 HCA

-6.86 AZP 90.73 TAL

79.94 (T$ 180.30 ZA[

EARTH TO MARS

235.27 SI4A 165.76 (CC .21601 INC 1.2784 vl 29.934

331.44 TAP 206.70 RCA 145.63 APQ 225.89 V2 _5,047

112.78 ETE 175.83 ZAC 90.22 ETC 257.92 CLP 79.89

C3 12.989 VHL 3.801 OLA 18.41 RAt. 168.51 RAD 6567.5 VEL 11.591 PTH 2.03 VHP 2.926 OpA 13.43 RAP 166.18 ECC 1.2134

INCH AZMTH LNCH TIM( L-I TIN( INJ LAY INJ L.OIG INJ RT ASC INJ AZNTH IHJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 50 49 2789.24 -27.64 78.69 26.96 95.37 18 36 18 2129.2 -26.81 68.16

90.00 10 57 14 4148.64 -1.68 160,00 21.§5 61.73 12 6 21 3546.6 -5.45 162.35

100.00 19 23 13 2431.31 -29.18 54.60 26.82 97.07 20 3 44 1831.3 -27.83 46.04

100.00 lZ 7 32 3919.81 -.56 151.71 20.92 80.11 13 12 52 3319.8 -4.54 145.17

110.00 20 55 32 214£.44 -32.38 32.04 26.19 101.80 21 31 15 1542.4 -30.45 23.36

110.00 12 51 42 3781.44 2.24 139.46 19.17 55.88 13 54 43 3181.4 -2.25 133.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3553 TRA 2.2210 TC3-8.0429 BAU 1.0742 $GT 575_.1 $GR 1398.1 883 343?.9 ST 1259.0 SR 748.3 SS 2804.8

ROE .4518 RRA -.4084 RC$ 1.3685 FAU .56016 RRT -.8999 RRF -.9176 RTF .9915 CRT -.6792 CRS .6246 CST -.9751

FOE-4.4326 FRA16.95_ FC-37.3941 B81P 19835 _ 5923.4 fl23 .0364 R13 -.9925 L$A 3123.3 MSA 505.9 662 23.4

BDE .5748 9RA 2.2562 BC3 6.1954 FSP 12016 SGI 5893.4 $82 595.9 THA 167.54 £L1 1375.6 EL2 502.6 ALF 154.35

432



JPL TM 33-1OO EARTH--MAR_ TRAJECTORIES (VOL. I. 19645

LA,_N GATE C_T ZZ 1914

M(LLO(ENTRIC _IC

NL t48.$5 LAL .DO LOt. ZS.S) VL 5Z.$91GAL

IP 219.07 LAP -S.OS LOP 255.01 VP ZZ.ZRT GAP -7.09 AZP

aC 275.589 GL |9.75 GP 5.D9 ZA_ 131.04 ZAp 71.06 ET9

PLANCTOCENTRIC C_gl|C

C5 15.056 VHL 5.SI9 DLA 10.55 RAL 155.89 RAO $557,5 VEL

L)KM AZNTM LKN TIM( L-i TIN( INJ LAT

SO.O0 I? 5Z 39 Z730.14 -ZT.I5

90.OO IO Sl Zl 4149.99 -S,5l

lOS.00 19 25 1 243E.30 -29.13

I00.00 1Z f 45 59Z3.09 -,45

110.00 20 57 17 2143.52 -32.40

110,OO IZ 52 58 3704,40 Z,3S

DIFF[IENTIAL CCIIRECTIONS

TOE -.4051 TRA Z.5971 TC3-9,3499 BAU 1.1390

iRE .4519 RNA -,595l RC3 1,334l FAU .552}4

F0(-4.4621FRAIS.71S| FC-_J.5130 B_ 205_2

SO( _107 BRA 2.4215 BC$ 4.4484 FIP 11713

FLIGHT TIN( 531.00 ARRIVAL DATE IEP 25 Ill5

DISTANCE 71Z.llO EAITH TO NANI

-S.Ol AZL 11,70 H(A 258.39 SMA 185.7l [CC .ZliSZ INC 1.2971 Vl 29.934

19.72 T/_ 531.19 YAp ZO?,Sl ICA 145,5l APO 229,94 V2 25.Oil

190.50 ZN£ 110.$6 EYE 17S.20 ZAC $9.94 [TC 258,02 CLP 75.O0

11.597 PTN 2.03 _4p 2.951 DPA 13.03 RAp IS?.SZ ECC 1.2155

|NJ L_04G IMJ tT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

7E.74 27.51 95.34 IS 32 9 Z|30,1 -ZS.$Z SS,Z3

lit.ll 22.05 S|.7Z 12 7 36 3550.0 -S.34 162.56

54.68 27.35 97.D4 20 5 33 1632.3 -27.95 46.11

151.88 21.4Z 60.11 13 14 8 3323.0 -4.43 145.35

32,19 26,72 101.55 21 33 1 1543.6 -30.47 Z5.44

139.tZ 19,$S 55.29 13 56 3 3184.5 -2.15 135.42

N|O-COURK (xECuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

KT tlf5o0 SGR 1375.5 K3 3375.2 ST 13s7,4 N 750,l S$ 2798.8

NIT -,RRSZRNF -°9t27 NTF ,R925 CRT -.9175 CRS ,8240 CST -.9777

I_1 t278.4 RZ3 °0350 R13 -.1934 LEA 51S3,1MSA 510.9 SEA 22.4

I01 8249.5 I_Z 801.0 THA 168.53 EL1 1475.9 EL2 505.0 ALF 155.40

LAUNCH DATE OCY 22 1914 FLIGHT TIN[ 331.00 ARRIVAL DATE S(p 25 1965

_LIO((NTRIC CCIIIC DIITAIK[ 731.111

RL 14S.85 LAL .00 LGI. Zl.S3 _1. 31°492 GAL -3.0t AZL 11,18 HCA

RP 211.70 LAP -1,11 LOP Iit.13 _1e 22.343 GAP -7.Z? AZP 10.71TN.

NC ZTI,140 ;L 11,99 _ 3.77 ZAL 131.37 ZAP 7t.11 (TI 190.69 ZA(

PLAN(YOC(NTRIC C_MIC

C5 15.234 V_L S.939 DLA 18.34 R_L 197._ RAO 6547.5 VEL 11.603 PTH

L;SC.H AZlSYH L/SCH TIN( L-I T|I INJ LAY

90,OO IT 34 42 2730.S7 -27.85

90.00 10 59 30 4134o03 -1.44

1OO.00 19 27 1 2432,2R -_.13

I00.00 12 I 53 312l.ll -.32

110.OO ZO 59 12 2144.4l -32.4|

110.OO 12 54 IS 3Y88.13 2.50

DIFFERENTIAL CAJKCTION9

TD[ -.4547 TRA 2.5792 TC_-S.SSll |AU 1.|_J7

NOR .4914 nA -.3932 NC3 1,2tt3 FAU .54253

FOE-4.4690 FflA|S,4TS6 FC-33.4907 19P 22174

DO( .$479 BRA 2.$045 0C3 S,YS40 FDP 11433

EARTH TO MARS

237.53 W4A 195.76 ECC .21997 INC 1.3155 VI _.934

330.93 TAP 204.45 RCA 145.51 APO 225.0| V2 25.128

108.58 (T( |76,54 ZAC 89.70 ETC 258.12 CLP 7S.14

2.03 VHp 2.979 DPA 13,81 gap 165.99 ECC 1.2179

INJ _ INJ RT AJC IxJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

79.77 Zl.O5 15.32 18 40 13 2130.6 -ZS.lZ II.Zl

J11.42 Zl.5l 11,72 IZ 8 45 3554.| -5.21 1S2.77

54,72 27.89 i?.O$ 20 7 34 1132,9 -IT.iS 41.13

152,10 21.34 t0.11 13 15 20 3327.0 -4.30 145.57

32.19 27.27 101.51 21 34 56 1544.5 -30.49 23.51

tSJ.ll 20.18 95.90 13 57 20 3198.1 -2.00 133.61

N|D-COURRE (_CUTICN ACCURACY ORBIT DETERNINATION ACCURACY

_T 0489.1 JEN 1351.3 SG3 3305.5 ST 1475.9 SN 751.9 IS l?ll.5

RflT -.881tll r -.1073 RTF .9933 CRT -.9931CRS .0226 CST -.9799

I_l ltll,5 I_ .034| R13 -.9941 LIA 3ZOl.l NIA 511,1 IIA ll.l

K| HOD.? JG2 t05,l THA 169.41 [LI 1576,8 ELZ 50T.3 ALF Ill. ll

LAUNCH DATE OCT 22 1954 FLIGHT TIME 340.00 ARRIVAL DATE SEP ZT 191_J

HELIOCENTRIC CQNIC

RL 148.85 LAL .00

RP 218.34 LAp -1.14

RC 278.273 GL 11.95

PLANETOCENTRIC CONIC

C3 13.362 YHL 5.658

LNCH AZMTH LNCH TIME

DR,DO 17 55 58

90.00 11 O 29

100.00 19 29 13

100.O0 12 10 54

110.00 21 1 15

110.00 12 $5 ZO

DISTANCE 770.258 EARTH TO MARS

LOt. 28.63 VL 32.$92 GAL -5.11 AZL 88.67 HCA 238.66 SNA 185.77 ECC .21706 INC 1.3535 Vl 29.954

LOP 267.28 VP 22.389 GAP -T,47 AZP 90.69 TAL 330.65 TAp 209.31 RCA 145.45 APO 226.09 V2 25.150

GP 5.65 ZAL 131.73 ZAP 74.39 ETS 180.87 ZAE 106.53 ETE 176.66 ZAC 89.45 (TC 256.21 CLP 74,32

DLA 18.27 RAL 167.69 RAO 6567.5 VEL 11.609 PTH 2,03 VHp 3.010 DPA 13.97 RAP 165.99 ECC 1.2202

L-I TIME INJ LAY INJ LONG INJ RT ASC |NJ A_4TH INJ TIME PO CST TIN |NJ E LAT INJ 2 LONG

2730.56 -27.85 76.77 28.62 95.32 16 42 28 2130.6 -25.82 $6.25

4158.90 -1.29 169.99 23.09 61.71 12 9 47 3556.9 -5.06 153.04

2435.07 -29,13 54.73 28.48 97.01 20 9 46 1633.1 -27.SS 46.16

3931.63 -,16 152.36 22.47 60.11 13 16 26 3331.S -4,14 145.83

2145.06 -32.42 32.24 27.84 101.49 21 37 1 1545.1 -30.50 23.55

3792.40 2.66 140.04 20.70 55.91 13 58 33 3192.4 -1.85 133.83

DIFFERENTIAL CORRECTIONS

TOE -.5057 TRA 2,7569 TC3-6.9095 BAU 1.2566

ROE ,455T flRA -.3708 RC3 1.2622 FAU .53139

FOE-4.4537 FRAIS.2228 FC034.3771 BSP 23349

BDE .6875 BRA 2.7816 BC3 7.0239 FSP 11154

HID-COURSE [XECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6845.4 _ 1320.3 $03 3229,9 ST 1584.7 _R 752.6 SS 2775.

RRT -.8842 RRF -.9014 RTF .9940 CRT -.6975 CRS .8209 CST -.9817

$972,7 R23 .0332 R13 -,9946 LSA 3241,4 MSA 520,6 SEA 21.6

SG1 8945.9 3G2 610.5 THA 170.20 EL1 1673.9 EL2 S06.9 ALF 159.72

LAUNCH DATE OCT 22 1964 FLIGHT TINS 342.00 ARRIVAL DATE SEP 29 1965

HELIOCENYRIC CASNIC

RL 148.85 LAL .00

RP 217.98 LAP -1o17

RC 279,589 04. 12.04

PLANETOCENTRIC CCOIIC

C3 13.542 VHL 3.680

LNCH AZNTH LNCH TIME

90.00 17 59 25

90.00 11 I 20

100.00 19 31 39

100.00 12 11 51

110.00 21 3 30

110.00 12 59 29

DISTANCE 774.338 EARTH TO MARS

LOt. 29.63 VL 32.692 GAL -5,17 AZL 88_65 HCA 239.80 SI4A 185.76 ECC .21748 INC 1.$511 vl 29.934

LOP 269.42 V1P 22.435 GAP -7.66 AZP 90.68 TAL 330.36 TAp 210.10 RCA 145.37 APO 226.18 V2 25.208

GP 5.53 ZAL 132.O9 ZAP 72.91 ITS 191.05 ZA( 104.51 ETE 1T?.17 ZAC 89.21 ETC 255.30 CLP 72.53

DLA 18.Z0 RAL 169.11 RAO 6567.5 VEL 11.616 PTH 2.04 VHp 3.044 DpA 14.12

L-I TIN[ INJ LAY INJ LONG |NJ RT ASC INJ A_STH INJ TI_ PO CST TIN

2730.12 -27.95 73.74 29.20 95.34 19 44 55 2630.t

4164.49 -1.11 170.00 93.65 91.70 12 10 45 3564.5

2432.87 -L_l,13 54.?2 29.04 97.01 _0 12 9 1832.9

393t.97 .02 152.65 2).02 60.11 13 17 28 333?.0

2143.33 -32,42 32._6 29,42 101,48 21 39 16 1545.3

3797.29 2,85 140.29 21.2S 55o92 13 59 43 3197.3

OIFF[RENTIAL C.GRN(CTIONS

TOE -.$574 TRA _.9397 TC3-7.1931 RAU 1.3159

ROE .4999 RRA -.3595 RC3 1.E23R FAU ._1917

FOE-4.4490 FRA|5.9574 FC-33.191Y BSP 24521

SO( .7290 BRA 2.9605 BC3 7.2669 FSP 10873

gAp 165.34 (CC 1.2_29

INJ 2 LAT INJ 2.LONG

-25.92 $8.25

-4.88 165.35

-27.86 46.15

-3.96 146.12

-S0.50 25.57

-1.65 134,09

ORBIT OETERNINATION ACCURACY

ST 1692.9 Nit 753.0 SS 2759.1

CRT -.7012 CRS .8190 CST -.9852

LSA 3251.7 MSA 524.9 SEA 21.2

EL1 1781.2 EL2 510.2 ALF 161.07

NIO-COURS_EX(CUTIGN ACCURACY

SGT 7193.3 IGR 1300.T S_3 3149.4

RRT -,8773 RRF -.8951RTF .9945

M,B 7310.0 R23 .0327 R13 -.9950

SG1 7284.0 SGE 615.1 THA 170.92
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JPL TM 33-100 EARTH--MARS TRAJEC'TORIES (VOI.. 1, 1964)
i

LAUNCH DATE OCT Z2 1964

HELIOCENTRIC C(_4IC

RL 146.85 LAL .OQ

RP 217.62 LAP -1.20

RC 280.687 GL 12.12

PLANETOCENTRIC CONIC

C3 16.712 VHL 3.703

LNCH AZMTH LNCH TIME

90.00 18 2 5

90.00 11 2 6

100.00 19 34 10

100.00 12 12 42

110.00 21 S $4

110.00 12 $7 ZT

FLIGMT TIM( 344.00 ARRIVAL DATE OCT I 1965

LOt. 28.93 VL 32.983 GAL

LOF 269.56 VP 22.4806Ap

GP 5.41 ZAL 132.48 ZAP

O|6TANCE 778.424 EARTH TO MARS

-5.23 AZL 88.63 HCA 240.94 SMA 185.79 ECC .21795 INC 1.5682 Vl 29.964

-7.86 AZP 90.66 TAL 330.09 TAp 211.00'bRCA 145.30 APO 226.28 V2 25.248

70.87 ITS 181.21 ZAE 102.52 (TE 177.45 ZAC 88.98 ETC 258.39 CLP 70.76

OLA 16.11RAL 168.53 RAO 6567.5 V(L 11.623 PTH 2.04 VHP 3.081DPA 14.25 RAP 164.72 ECC 1.2257

L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2729.27 -27.84 76.68 29.80 95.37 18 47 34 2129.3 -28.81 88.17

4170.80 -.90 170.35 24.21 61.70 12 11 37 3570.8 -4.68 163.71

2432.31 -29.13 54.68 29.64 97.04 20 14 42 1832.3 -27.85 46.11

3943.00 .ZZ 152.98 23.59 80.11 13 18 25 3343.0 -3.76 146.45

2145.32 -32.42 32.29 29.02 101.48 21 41 39 |545.3 -30.50 23.57

3602.75 3.0§ 140.58 21.12 55.94 14 0 50 3202.8 -1.44 134.37

DIFFERENTIAL _RECT|ON6

TOE -.6107 1RA 3.1223 TC3-T.3989 BAU 1.3736

ROE .4?40 RRA -.3463

FDE-4.4295 FRAI5.6T92

ROE .7731 BRA S.1414

LAUNCH DATE OCT 22 1964

M|D-COUR$E EX[CUT|CN ACCURACY ORBZT DETERMINATION ACCURACY

SGT 7533.5 S_t 1275.1SG3 3065.3 ST 1801.4 89 753.2 SS 2741.8

RCS 1.1849 FAD .50620 RRT -.8710 RRF -.083 RTF .9949 CRT -.7041CRS .8173 CST -.9845

FC-31.9S98 BSF 25897 SG8 7640.6 926 .0523 913 -.9954 LSA 3324.1MSA 528.7 SSA 20.7

OCS 7.4832 FSP 10592 $61 7615.4 S_ 6|9.8 THA 171.56 ELI 1884.4 EL2 511.S ALF 162.25

HELIOCENTRIC C_HIC

RL 148.86 LAL .O0

RIP 217.27 LAP -1.22

RC 262.197 GL 12.19

PLAN_TOCENTRIC CONIC

CS 13.894 VHL 3.728

LNCH AZMTH LNCH TIN(

90.00 18 4 SS

90.00 11 2 45

100.00 19 36 54

100.00 12 13 27

110.00 21 8 26

110.00 12 58 25

DIFFERENTIAL CCRRECTION6

TOE -.6655 TRA $.5008 TC3-7.8175 BAU t.4309

ROE .4782 RNA -.3640 RC3 1.1460 FAU .49273

FOE-4.4060 FRAIS.3857 FC-30.7015 BSiP 26788

80E .8195 BRA 3.3238 BC3 7.7032 FSP 10292

FLIGHT TINS 348.00 ARRIVAL DATE OCT 3 1965

DISTANCE 782.$16 EARTH TO MARS

LCt. 28.63 VL 32.694 GAL -5.29 AZL 68.61 I.iCA 242.09 SMA 185.81 ECC .21848 INC 1.3852 vl 29.934

L(:P 270.71 VII 22.526 GAP -8.06 AZ1P 90.65 TAt. 329.74 TAp 211.83 RCA 145.22 APO 226.40 V2 25.287

GP 5.29 ZAL 132.88 ZAP 60.17 ITS 181.36 ZAE 100.58 ETE 177.72 ZAC 88.75 ETC 258.47 CLP 69.08

OLA 18.00 RAIL. 188.97 RAO 6567.5 VEL 11.631 PTH 2.04 VHP 3.120 DPA 14.$6 RAP 164.14 ECC 1.2287

L-X TIME INJ LAT |NJ L._NG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

2729.03 -27.84 76.59 30.42 95.41 18 50 23 2128.0 -26.60 68.08

4177.83 -.88 170.74 24.80 61.69 12 12 25 3577.8 -4.46 164.10

2431.40 -_9.12 54.61 30.28 97.07 20 17 26 1831.4 -27.84 46.04

3949.68 .45 153.35 24.17 60.11 13 19 17 3349.7 -3.53 146.82

2145.04 -32.42 32.23 29.63 10|.49 21 44 11 1545.0 -30.50 23.55

3804.82 3.29 140.89 22.40 55.96 14 I 54 3208.8 -1.20 134.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7865.0 SGR 1249.7 866 2978.1 ST |909.4 SR 753.2 SS 2782.6

RRT -.8637 RRF -.8812 RTF .9952 CRT -.7064 CRS .8157 CST -.9856

SG8 7965.7 923 .0321 R13 -.9956 LSA 3368.0 MSA 532.2 SSA 20.S

SGI 7939.2 $62 624.0 THA 172.14 ELI 1967.7 EL2 512.1 ALF 163.29

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CONIC

RL 148.66 LAL .DO

RP 216.91 LAP -1.25

RC 286.461 GL 12.25

PLANETOCENTRI( CONIC

CS 14,099 VHL 3.754

LNCH AZMTH LHCH TIME

90.00 18 7 57

90.00 II 3 19

100.00 19 39 49

100.00 12 14 8

lt0.00 21 11 ?

110.00 12 59 19

FLIGHT TIME 348.00 ARRIVAL OATE OCT 5 19S5

DISTANCE 786.613 EARTH TO MARS

LOt. 28.63 VL 32.695 GAL -5.36 AZL 88.60 HCA 243.24 SMA 185.83 ECC .21900 INC 1.4018 Vl 29.934

LOP 271.86 VP 22,572 GAP -8.24 AZP 90.63 TAL 329.41 TAP 212.65 RCA 145.13 ApO 226.52 V2 25.327

GP 5.17 ZAL 133.30 ZAP 67.51 ITS 181.51 ZAE 98.67 ETE 177.97 ZAC 88.54 ETC 259.54 CLP 67.41

DLA 17.88 RAL 169.42 RAO 6567.6 ¥EL 11.639 pTH 2.04 VHP 3.163 OPA 14.45 RAP 193.61 ECC 1.2319

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2726.41 -27.83 76.47 31.05 95.47 18 53 24 2126.4 -26.78 67.9&

4185.56 -.43 171.18 23.40 61.69 12 13 5 3585.6 -4.21 164.54

2430.15 -29.11 54.52 30.89 97.12 20 20 20 1830.1 -27.6"2 45.95

3957.05 .70 153.75 24.78 60.11 13 20 5 3357.1 -3.28 147.23

2144.51 -32.41 32.19 30.26 101.51 21 46 §2 1544.5 -30.49 23.51

3815.46 3.54 14t.24 23.01 55,96 14 2 55 3215.5 -.95 135.03

DIFFERENTIAL _RECTION6

TOE -.7217 TRA 3.4930 TC3-7.8165 BAU 1.4670

RDE .4625 RRA -.3220 RC3 1.1067 FAU .47883

F0(-4.3780 FRAIS.D842 FC'29.4110 B_P 27885

ROE .8661RRA 3.5078 6C3 7.8944 FSP 9990

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8187.3 SGR 1224.5 8G3 2888.2 ST 2017.3 SR 753.0 96 2702.4

RRT -.8658 RRF -.8736 RTF .9965 CRT -.7084 CRS .8142 CST -.9665

868 8278.4 923 .0321 913 -.9959 LSA 3413.6 MSA 535.4 SSA 19.8

SG1 8254.5 862 628.3 THA 172.66 EL1 2091.3 EL2 512.7 ALF 164.21

LAUNCH DATE OCT 22 1964 FLIGHT TIN( 350.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC COLIC

RL 148.85 LAL .00

MP 216.57 LAP -1.28

RC 294.979 GL 12.30

PLAN_TOCENTRIC CONIC

C3 14.296 VHL 3.781

LNCH AZ1NTH LNCH T|M(

90.00 18 11 10

90.00 11 3 47

100_00 19 4Z 56

100.00 lZ 14 44

110.00 21 13 37

110.00 13 0 10

DISTANCE 790.713

LOL 26.93 VL 32.697 GAL -5.43 AZL 88.58 HCA 244.39 _4A 185.85 ECC .21959

LOP 273.01 VP 22.617 GAP -8.43 AZP 90.61 TAL 329.06 TAP 213.46 RCA 145.04

G.P 5.05 ZAL 133.74 ZAP 65.89 ITS 181.85 zAE 96.80 ETE 178.20 ZAC 88.34

EARTH TO MARS

INC 1.4181 vl 29.934

APO 226.66 V2 25.365

ETC 258.61 CLP 65.79

OLA 17.74 RAt. 169.89 RAO 8567.8 VEL 11.648 PTH 2.04 VHP 3.208 OPA 14.53

L-I TENS INJ LAT INJ LONG |NJ RT ASl_ INJ AZM'Tlq 1123 T/lPlE PO CST TIM

2724.42 -27.61 78.33 31.71 95.54 18 58 33 2124.4

4194.00 -.16 171.95 26.03 6|.68 12 t3 41 3594.0

2428.57 -29.10 54.40 31.55 97.18 20 23 23 1828.6

3965.08 ,97 154.19 23.40 60.12 13 20 49 3365.1

2143.72 -32.40 32.14 30.91 101.54 21 49 41 1543.7

3822.89 3.81 141.62 23.63 58.00 14 3 53 3222.7

NID-COURW[ EXECUTION ACCURACY

SGT 8496.9 _ 1197.2 863 2793.8

RRT -.9472 ItRt" -.8649 RIF .9957

SG8 8580.8 923 .0313 R13 -.9960

SG1 8557.6 SG2 631.4 THA 173.16

blFFERENTIAL CCRRECTIONS

TOE -.7720 "IRA 3.6897 TC3-7.974F BALI 1.5377

ROE .4864 RRA -.3114 RC3 $.0Q35 FAU .4910§

FDE-4.3000 FRA14.81T8 FC-27.9885 28P 29184

ROE .9119 BRA 3.7028 BC3 8.0453 FSP 9780

RAP 163.12 ECC 1.2353

INJ 2 LAT INJ 2 LONG

-26.75 67.62

-3.94 165.01

-27.80 45.64

-3.01 147.67

-30.47 23.45

-.ST 135.41

ORBIT OETERNINAT|ON ACCURACY

ST 2122.0 $R 750.8 S6 2671.6

CRT -.7071 CflS .8097 CST -.9874

LSA 3451.8 MSA 538.5 $SA lt.6

EL1 2191.4 EL2 514.1 ALF 165.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 2=' 1964

HEL|OCENTRIC CCIMIC

RL 146.85 LAL .00

RP 216.22 LAP -1.31

RC 285.g10 GL 12.35

PLANETOCENTR1C CONIC

C3 14.517 VHL 3.$10

LNCH AZMTN LNCH TIME

90.00 18 14 32

90.00 11 4 10

100o00 19 46 9

100.00 12 15 15

110.00 21 16 56

110.00 13 0 58

FLI;HT TIN( 352.00 ARRIVAL DATE OCT 9 1965

DISTANCE 794.822 EARTH TO MARS

LOL 28.63 VL 32.698 GAL -5.50 AZL 88.57 HCA 245.55 SMA 185.88 ECC .22022 INC 1.4342 VI 29.934

LOP 274.17 VP 22.663 GAP -8.62 AZP 90.59 TAL 328.70 TAp 214.25 RCA 144.94 APO 226.81 V2 25.404

GP 4.94 ZAL 134.19 ZAP 64.31 ETS 181.77 ZAE 94.96 ETE 178.42 ZAC 88,15 ETC 258.67 CLp 64.21

DLA 17.60 RAL 170.36 RAD 6567.6 VEL 11.658 PTH 2.05 VHP 3.256 OpA 14.59 RAP 162.67 ECC 1.2389

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2722.13 -27.80 76.16 32,38 95.62 18 59 55 2122.1 -26.73 67.66

4203.06 .I4 172.15 26,67 61.68 12 14 13 3603.1 -3.65 165.52

2426.72 -29.08 54.27 32.2| 97.25 20 26 36 1826.7 -27.77 45.71

39T3.70 1.26 154.66 26.04 60.13 13 21 28 3373.7 -2.72 148.14

2142.75 -32.39 32.06 31.58 101.59 21 52 39 1542.7 -30.45 25.36

3830.46 4.11 142.03 24.27 36.03 14 4 48 3230.5 -.38 155.62

OIFF[RENTIAL CORRECTIONS

TOE -.8401 TRA 3.8685 TC3-8.1599 BAU 1.5962

ROE .4914 RRA -.2962 RC3 1.0296 FAU .44961

FOE-4.3171 FRA14.4529 FC-26.9140 BSP 29990

BOE .9733 BRA 3.8800 9C3 8.2246 FSP 9371

LAUNCH OATE OCT 22 1964

HELIOCENTRIC CONIC

flL 148.65 LAL .00

RP 215.88 LAp -1.55

RC 287.12T ;L lZ.39

PLANETOCENTRIC CONIC

C3 14.751VHL 3.641

LNCH AZMTH LNCM Tlti_

90.00 16 16 5

90.00 11 4 28

100.00 19 49 33

100.00 12 15 41

110.00 21 20 1

110.00 13 I 42

MID-COURSE EXECUTI¢_I ACCURACY

SGT 8803.7 3GR 1175.9 SG3 2704.1

RRT -.6367 RRF -.6573 RTF .9959

SG8 8881.9 R23 .0325 R13 -.9962

$61 8659.I SG2 636.4 THA 173.57

FLIGHT TIME 334.00

DISTANCE 798.933

LOL 28.63 VL 32.700 GAL -5.58 AZi. 88.55 HCA 246.71 SMA 185.91 ECC .22090

LOP 275.55 VP 22.706 GAp -8.80 AZP 90.57 TAL 328.33 TAp 215.0A RCA 144.84

GP 4.83 ZAL 134.66 ZAP 62.77 ET9 181.89 Z/q[ 93.17 ETE 178.62 ZAC 87.97

OLA 17.43 RAL 170.84 RAO 6567.6 VI[L 11.668 pTH 2.05 VHp 3.307 DpA 14.64

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM

2719.31 -27.78 75.97 33.07 95.72 19 3 25 2119.5

4212.60 .45 172.69 27.32 61.69 12 14 40 3612.8

2424.38 -29.06 54.11 32.90 97.33 20 29 57 1624.6

3962.97 1.58 155.17 26.70 60.13 13 22 4 3383.0

2141.51 -32.37 31.97 32.26 101.64 21 55 42 1541.5

3838.80 4.43 142.46 24.92 56.07 14 5 41 3238,9

DIFFERENTIAL CORRECTIONS

TDE -.9021 1RA 4.0388 TC3-6.3059 BAU 1.6692

ROE .4960 RRA -.2966 RC3 .99|9 FAU .43477

FOE-4.2633 FRA14.1291 FC-25.3169 29P 30996

BOE 1.0295 6RA 4.0699 BC3 8.$628 FSP 9056

ORBIT DETERMINATION ACCURACY

ST 2232.3 SIR 752.7 69 2659.0

CRT -.7120 CRS .8122 CST -.9879

LSA 3511.0 MSA 540.5 SSA 19.0

EL1 2299.2 EL2 513.1 ALF 165.78

ARRIVAL DATE OCT 11 1965

EARTH TO MARS

INC 1.4300 Vl 29.934

APO 226.97 V2 25.442

ETC 258.73 CLP 62.67

RAP 162.27 ECC 1.2428

INJ Z LAT INJ 2 LONG

-26.70 67.47

-3.34 166.06

-27.74 45.56

-2.41 148.65

-30.43 23.29

-.06 156.25

ORBIT DETERMINATION ACCURACY

ST 2339.4 9R 752.4 SS 2635.9

CRT -.7136 CRS .8115 CST -.9664

LSA 3562.6 MSA 542.6 SSA 18.7

EL| 2403.3 EL2 513.1 ALF 166.44

MID-COURSE EXECUTION ACCURACY

SGT 9098.0 SGR 1152.7 SG3 2610.7

RRT -.9295 RRF -.8487 RTF .9960

SGB 9|70.7 R23 .0329 R13 -.9963

$G1 9148.4 S_ 640.3 TMA 173.97

LAUNCH DATE OCT 22 196A

HELIOCENTRIC CONIC

RL 146.85 LAL .00

RF 215.54 LAP -1.56

RC 288.$29 GL 12.4t

PLANETOCENTRIC CONIC

C3 15.000 VHL 3.073

LHCH AZNTH LNCH TIME

90.00 16 21 47

90.00 11 4 49

100.00 19 53 5

100.00 12 16 3

110.00 21 23 13

110.00 13 2 24

FLIGHT TIIIE 356.00 ARRIVAL DATE OCT 13 1965

DISTANCE 803.048 EARTH TO MARS

LOt. 28.63 VL 32.702 GAL -5.66 AZL 88.53 HCA 247.88 SMA 185.94 ECC .22162 INC 1.4655 Vl ='9.934

LOP 276.50 VP 22.753 GAP -6.96 AZP 90.55 TAL 327.94 TAP 215.81 RCA 144.73 APO 227.15 V2 25.480

GP 4.72 ZAL 135.14 ZAP 61.26 (T$ 182.01 ZAE 91.42 ETE 178.62 ZAC 87.80 ETC 259.78 CLP 61.17

OLA 17.26 RAL 171.33 RAD 6567.6 VEL 11.676 PTH 2.05 VHP 3.360 DPA 14.67

L-I TIME INJ LAT ZNJ LONG tNJ RT ASC INJ AZRTH INJ TIME PO CIT TIM

2716.60 -27.76 75.76 33.77 95.62 19 T 4 2116.6

4223.19 .Tg 173.27 28.00 61.69 12 15 4 3623.2

2422.17 -29.04 53.93 33.60 97.42 20 33 28 1622.2

3992.65 1.91 155.71 27,t7 60.t6 13 22 36 3392.8

2140.10 -32.35 31.87 32.95 101.70 21 58 55 1540.1

3847.69 4,76 142.93 25.80 56.11 14 6 31 3247.7

RAp 161.91 ECC 1.2469

INJ 2 LAT INJ 2 LONG

-26.66 67.27

-S.OO 166.64

-27.71 45.39

-2.0T 149.19

-30.40 23.19

.26 136.71

DIFFERENTIAL CORRECTIONS

TOE -.965T TRA 4.2509 TC3-8.4260 BAU 1.7009

ROE .5007 RflA -.2754 RCS .9545 FAU .41971

F0(-4.2450 FRA13.6019 FC-24.2242 OSP 31992

BIDE 1.0676 OflA 4.2598 8CS 8.4619 FSP 8749

RIO-COURSE EXECUTION ACCURACY

SGT 9382.t SGR 1130.2 SG3 2517.0

RRT o,8199 RRF -.8397 RTF .9961

STA_ 9450.0 R23 .0333 R13 -.94)64

SGI 9428.0 SGE 643.9 THA 174.33

LAUNCH OAT( OCT 22 1964 FLIGHT TIN( 358.00

HELIOCENTRIC CONIC

RL 148.85 LAL .00

RP 215.21 LAP -1.38

RC 269.516 GL 12.43

PLAMETOC(NTRIC CONIC

C3 15.264 VHL 3.907

LNCH AZI4TH LNCH TIME

90.00 16 25 39

90.00 11 4 49

100.00 19 56 47

100.00 12 16 22

110.00 21 26 36

110.00 15 3 2

ORBIT DETERMINATION ACCURACY

ST 2443.6 SR 752.0 SS 2611.5

CRT -.7151 CRS .8109 CST -.9689

LSA 3615.2 MSA 544.S 66A 18.3

ELI 2506.9 EL2 512.9 ALF 167.05

ARRIVAL DATE OCT 15 1965

DISTANCE 807.167

LOt. 28.63 VL 32.704 GAL -5.74 AZL 66.52 HCA 249.05 SMA 185.98 [CC .22238

LOP 277.67 VP 22.796 GAP -9,16 AZP 90,§3 TAL 327.53 TAp 216.S8 flCA 144.62

6P 4.61 ZAL 135.63 ZAP 59.62 (T6 t62.1t ZA( 89.70 ETE 179.00 ZAC 87.64

OLA 17.07 RAL 171.93 RAD 6367.6 VEb 11.690 PTH 2.06 VHp 3.4t6 OpA 14.68

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIM( PO CST TIM

2713.41 -27.T4 75.53 34.49 95.93 19 10 32 2113.4

4234.20 t.14 173.99 26.89 61.70 12 15 23 3634.2

2419.52 -29.02 53.74 34.32 97.32 20 37 6 1819.5

4003.33 2.27 156.,9 29.07 60.19 13 ,3 S 3403.3

2138.50 -32.33 31.75 35.87 101.76 ,, , 14 1538.5

3637.11 3.12 143.43 26.29 56.16 14 T 19 3257.1

DIFFERENTIAL CQRRECTION6

TOE-1.0326 TRA 4.4444 TC3-6.$367 BAU 1,7521

ROE .5057 RRA -.2643 RCS .9186 FAU .40490

F0(-4.2099 FRA13.4703 FC-22.9650 9SP 32936

B0( 1.1497 6RA 4.4523 BC3 8.5860 FSP 8433

NIO-COQII_I(EXECUTION xCCURACY

9GT 96ST.I l_t 1108.9 SG3 2424.1

RRT -.6101RRF -.8305 RTF .9962

SGB 9721.4 R23 .0338 313 -.9965

SGI 9699.8 SG2 647.3 'THA 174,66

EARTH TO MARS

IN( 1.4810 vl 29.934

APO 227.33 V2 25.517

ETC 256.62 CLP 59.71

RAP 161.59 ECC 1.2512

INJ 2 LAT INJ 2 LONG

-26.63 67.04

-2.65 167.26

-27.67 45.20

-1.72 149.77

-30.3T 23.08

.64 157.21

ORBIT DETERMINATION ACCURACY

ST 2552.8 SIR 751.8 SS 2587.0

CRT -.7170 CRS .8109 CST -.9693

LSA 3671.1MSA 545.7 SSA 16.0

ELI 2611.5 EL2 512.3 ALF 167.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 22 1964

HELIOCENTRIC CQN1C

RL 148.85 LAL .DO

RP 214.66 LAP ol.41

RC 290.091 GL 12.44

PLANETOCENTR ! C ¢(_41C

CS 15.544 VHL 3.943

LNCH AZMTH LNCH TIME

90.00 18 29 58

90.00 11 4 52

100.00 20 D 36

100.00 12 16 36

110.00 21 30 4

110.00 13 3 37

FLIGHT TIME 360.00 ARRIVAL DATE OCT 17 1965

DISTANCE 611.290 EARTH TO MARS

LOL 26.63 YL 32.706 GAL -5.83 AZL 88.50 HCA 250.22 SMA 186.01 ECC .22318 INC 1.4961 vl 29.934

LOP 276.64 yp 22.842 GAP -9.34 AZP 90.51 TAL 527.!! TAp 217,33 RCA 144.50 APO 227.53 VZ 25.554

GP 4.51 ZAL 136.14 ZAP 58.41 (TS 182.21 ZAE 88.03 ETE 179.17 ZAC 87.49 ETC 258.86 CLp 58.30

OLA 16.67 RAL 172.34 RAD 6567.6 VEL 11.702 PTH 2.06 VHP 3.474 DPA 14.68 RAP 161.32 ECC 1.2558

L-| T|ME INJ LAT |NJ Lq_4G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2709.96 -27.71 75.28 35.23 96.06 19 14 48 2110.0 -26.59 66.80

4245.63 1.52 174.54 29.41 61.72 12 15 38 3645.8 -Z.Z7 167.91

2416.64 -28.99 53.53 35.06 97.62 20 40 53 1816.6 -27.65 44.99

4014.39 2.64 156.90 28.76 60.21 13 23 30 3414.4 -1.34 150.38

2136.73 -32.30 31.61 34.40 101.84 22 5 41 1536.7 -30.34 22.95

3867.07 5.50 143.95 27.01 56.21 14 8 4 3267.1 1.02 137.73

DIFFERENTIAL CQRRECT|(XqS MIO-COURSE ExECuT|(_N ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.1003 TRA 4.6404 TC3-8.6255 8AU 1.8018 _T 9923.4 8GR |088.3 SG3 2331.4 ST 2658.6 SR 751.4 SS 2560.7

ROE .5107 RRA -.2537 RC3 .8833 FAU .38996 flRT -.7999 RRF -.8211 RTF .9963 CRT -.7165 CRS .8109 CST -.9896

FOE-4.1680 FRA13.1394 FC-21.7189 BSP 33857 _ 9982.9 R23 .0344 R13 -.9965 LSA 3727.0 MSA 546.8 SSA 17.7

ROE 1.2131 BRA 4.6473 BC3 8.6706 FSP 8124 SG1 9981.7 802 650.5 THA 174.96 ELI 2714.9 EL2 511.7 ALF 168.09

LAUNCH DATE OCT 22 1964 FLIGHT TIME 362.00 ARRIVAL OATE OCT 19 1965

HELIOCENTRIC C_NIC O|9TAt_CE 815.415 EARTH TO "MARS

flL '148.85 LAL .00 L(:L 28.63 VL 32.709 GAL -5.92 AZL 88.49 HCA 251.40 SMA 186.06 ECC .22404 INC 1.5112 vl 29.934

RP 214.58 LAP -1.43 LOP 280._02 VP 22.888 GAP -9.52 AZP 90.48 TAL 326.67 TAP 218.07 RCA 144.37 APO 2Z7.74 VZ 25.$90

RC 291.8510L 12.45 r_P 4.40 ZAL 136.67 ZAP 57.03 ET$ 182.30 zA( 86.39 (TE 179.33 ZAC 87.56 ETC 258.89 CLP $6.92

pLAN(TOCENTRIC C(_I|C

C3 15.841 VHL 3.980 DLA 16.66 RAL 172.85 RAO 6567.6 VEL 11.714 PTH 2.06 VHP 3.534 OPA 14.66 RAP 161.09 ECC 1.2607

LNCH AZttTH LNCH TIM( L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH [NJ TIME _ CST T|M ;NJ 2 LAT ]NJ 2 LONG

90.00 18 33 48 2706.31 -27.69 75.02 35.99 96.19 19 18 53 2106.3 -26.54 66.54

90.00 11 4 52 4258.05 1.91 175.22 30.14 61.74 12 15 50 3658.1 -1.88 168.59

100.00 20 4 $3 2413.58 -28.96 53.31 35.81 97.74 20 44 47 1813.6 -27.59 44.77

100.00 12 16 46 4026.03 3.04 157.54 29.51 60.25 15 23 52 3426.0 -.95 151.02

110.00 21 33 39 2154.80 -32.28 31.47 35.15 101.92 22 9 14 1534.8 -30.30 26.81

110.00 13 4 10 3877.56 5.90 144.50 27.74 56.27 14 8 47 3277.6 1.42 138.27

DIFFERENTIAL C(JRECT|_I$ MID-COUflS( (X[CUT|ON ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE-1.1709 TRA 4.8392 TC3-8.8970 RAU 1.8508 SGTIOI80.6 $_ 1068.T SG3 2240.0 ST 2764.6 SR 751.0 58 2534.4

ROE .5159 RflA -.2435 RC3 .8490 FAU .37512 RRT -.7896 R_ r -.8115 RTF .9963 CRT -.7203 CRS .8111 CST -.9899

FDE-4.126T FRAlZ.8105 FC-20.5008 BSP 34764 S08|0_38,5 R23 .0351 R13 -.9985 LSA 3785.5 MSA 547.6 9SA 17.4

BIDE 1.2795 BRA 4.8434 BC3 8.7383 FSP 7821 S0110215.6 802 653.5 THA 175.24 EL1 2818.9 EL2 510.9 ALF 186.55

LAUNCH DATE OCT EE 1964 FL|GHT TIM( 364.00 ARRIVAL OAT( OCT 21 1965

HELIOCENTRIC CQNIC

RL 148.65 LAL .00

RP 214.24 LAP -1.46

RC 291.898 GL 12.45

PLANETOCENTRIC ¢ON|C

C3 16.155 VHL 4.019

LNCH AZMTH LNCH T|M(

gO.D0 18 38 2

90.00 11 4 4T

100.00 20 8 38

100.00 12 16 53

110.00 21 37 20

110.00 13 4 40

D|STAHCE 819.544 EARTH TO MARS

LOL 28.63 VL 32.711 GAL -6.01 AZL 88.47 HCA 252.57 8MA 186.10 ECC .22494 INC 1.5260 Vl 29.934

LOP 261.20 VP 22.930 GAP -9.70 AZP 90.46 TAL 326.22 TAP 218.80 RCA 144.24 APO 227.96 V2 25.626

GP 4.30 ZAL 137.20 ZkP 55.70 ETS 182.38 ZAE 84.79 ETE 179.48 ZAC 8?.23 (TC 258.91 CLP 55.59

OLA 16.43 RAL 175.38 RAO 8587.6 ¥EL 11.728 PTH 2.07 VHP 3.597 OPA 14.63 RAP 160.90 (CC 1.2659

L-I TIM( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2702.44 -27.68 74.74 38.76 96.32 19 23 5 2102.4 -26.49 66.26

4270.88 2.32 175.93 30.89 61.77 12 15 58 3670.9 -1.47 169.31

2410.30 -28.93 53.07 36.58 97.86 20 48 48 1810.3 -27.54 44.54

4038.23 3.45 158.21 30.27 60.29 13 24 11 3438.2 -.53 151.98

2132.74 -32.25 31.32 35.91 102.01 22 12 53 1532.7 -30.26 22.67

3688.55 6.31 145.08 28.49 56.33 14 9 28 3288.6 1.84 138.85

DIFFERENTIAL CORRECTIONS MIO-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE-1.2436 TRA 5.0407 TC3-8.7527 BAU 1.6986 SG710429.3 SGR 1050.2 803 2149.9 ST 2870.2 $R 750.5 8S 2506.6

flOE .5212 RRA -.2336 RC3 .8139 FAU .36046 RflT -.7791 flRF -.8017 RTF .9983 CRT -.7221CRS .8115 CST -.9902

FDE-4.0822 FRAtE.4827 FC-19.3162 BSP 35641 Sr_10482.1 fl23 .0357 fl13 -.9965 LSA 3845.1MSA 547.9 SSA 17.2

ROE 1.3484 BRA 5.0461BC3 8.7907 FSP 7522 S0110461.5 802 856.3 THA 175.50 ELI 2922.6 EL2 510.0 ALF 168.97

LAUNCH DATE OCT 22 1964

HELIOCEMTRIC C_;C

FLIGHT TIM( 366.00 ARRIVAL DATE OCT 23 1965

DISTANCE 823.876 EARTH TO MARS

RL 148.65 LAL .DO LQL 28.63 VL 32.714 GAL -6.11 AZL 88.46 MCA

RID 213.93 LAP -1.48 LOP 282.38 VIP 2.974 GAP -9.87 AZP 90.45 TAL

RC 294.131 GL 12.44 GP 4.21 ZAL 137.75 ZAP 54.41 ET$ 182.46 ZN[

PLAN(TOCENTRIC C(_4|C

CS 16.4R8 VHL 4.061 OLA 16.20 RAL 173.91 RAD 6567.7 VI[L 11.742 PTH

LNCH AZMTH INCH T|NE L-| TIM( |NJ LAT

90.00 1442 2S 2898.38 -27.63

90.00 11 4 $9 4284,23 2.75

100.00 20 12 49 2406.88 -28.90

100.00 12 18 36 4050,98 3.88

110.00 21 41 8 2130.55 -32.22

110.00 13 5 7 3900.05 6.75

OIFF(R(NTIAL COIRECTIONS

TOE-1.3182 TRA 5.2450 TC3-8.7697 BAU 1.9452

ROE .5267 RflA -.2242 RC3 .7888 FAU .34593

F06-4.0358 FRA12.1366 FC-|8.1636 BSP 36487

BOE 1.4196 BRA 5.2498 BC3 8.8246 FSP 7227

253.78 SI4A 186.15 ECC .22589 INC 1.5407 vl 29.934

325.76 TAp 219.52 RCA 144.10 APO 228.19 VZ 25.662

83.23 (TE 179.82 ZAC 87.11 ETC 258.92 CLP 54.30

2.07 VHp 3.662 OPA 14.58 RAP 160.76 ECC 1.2714

INJ L(_4G INJ RT ASC INJ AZMTH INJ TIN( leo CST TIM INJ 2 LAT INJ 2 LONG

74.44 37.55 96.47 19 27 24 2098.4 -26.44 65.98

176.68 51.66 61.81 12 16 3 3684.2 -1.04 170.05

52.82 3?.57 97.99 20 52 56 1806.9 -27.49 44.30

158.91 31,04 60.34 13 24 27 3451.0 -.10 152.38

31.15 3S.69 102.10 22 16 39 1530.5 -30.22 22.51

145.69 29.26 58.41 14 10 7 3300.1 2.28 139.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10668.1 MM 1032.5 803 2061.1 ST 2975.1 SR 750.0 SS 2478.2

RRT -.7685 limF -.7919 RTF .9963 CRT -.7238 CRS .8121 CST -.9904

S0810717.9 R23 .0365 R13 -.9965 LSA 3905.7 MSA 548.2 SSA 16.9

54;110897.7 SG2 658.8 THA 175.73 EL1 3025.7 EL2 508.9 ALF 169.35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT[ OCT 22 1584 FLIGHT TIM( 565.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTANCE 82T.809 EARTH TO MARS

RL 145.85 LAL .00 LOL 28.63 VL 52.717 GAL -8.62 AZL 88.44 HCA 254.94 _lA 186.20 ECC .22888 INC 1.5554 VS 29.934

RP 613.62 LAp -1.50 LOP 283.57 VP 25.017 GAP -10.05 AZ1P 90.40 TAL 525.28 TAp E20.ZE RCA 145.95 AI_ 228.44 V2 25.497

RC 295.251 GL 12.42 GP 4.11 ZAL 138.31 ZAP 53.15 ET$ 182.55 Z/q[ 81.71 [TE 178.T8 ZAC 87.01 ETC 258.93 CLP 55.04

PLAN(TOCIrNTR I C CONIC

C3 16.841 VML 4.104 DLA 15.95 RAL 174.45 flAO 6887.7 VrL lI.757 PTH 2.08 VHP 5.730 OPA 14.52 RAP 160.68 ECC |.2772

.LMCH AZtITH LNCH TIME L-I TINS INJ LAT INJ LONG

90.410 18 46 58 2894.15 -27.80 74.14 55.36 96.82 16 51 50

90.00 11 4 27 4256.15 5.20 177.48 32.44 61.65 12 16 8

1DO.DO ZO 17 8 240$.18 -28.67 52.58 55.17 96.12 20 57 11

1OO,OO 12 16 57 4OS4.26 4.32 159.64 31.82 60.39 15 24 41

110.00 21 45 E =.126.25 -32.16 30.98 37,48 102.16 22 20 30

110.00 15 S 32 5912.05 7.20 146.33 50.05 58.49 14 10 44

DIFFERENTIAL C(:RRECT|QNS MID-COURSE EXECUTION ACCURACY

TOE-I.SSS2 TRA 5.4550 TC.3-8.6104 BAU 1.6906 $GT|0818.T SGR 1015.8 SG5 1974.1

ROE .5324 RRA -.2155 RC3 .7527 FAU .35158 RRT -.7576 RRF -.762| RTF .9983

FDE-S.9270 FRA11.8544 FC-17.0459 BSP 57551 S8810945.9 R23 ,0575 R13 -.9964

DOE 1.4955 liRA 5.4573 BC5 8.6425 FSP 6944 $4;1109"25.9 SG2 661.1 1144 175.94

LAUNCH DATE OCT ='2 19Qal FLIGHT TIN[ 570.00

HELIOCENTRIC CONIC DISTANCE 851.945 EARTH TO MARS

RL 148.85 LAL .00 LOL 26._ VL 52.720 GAL -6.52 AZL 88.43 HCA 256.15 SNA 186.25 ECC .22795 INC 1.5898 Vl 29.934

|NJ RT ASC INJ _Z14TH INJ T|N[ PO CST TIN IHJ =' LAT |NJ 2 LONG

2084.=. -=.6.39 65.88

3898.1 -.59 170.83

1805.5 -27.44 44.04

5464.3 .$5 155.11

1528.3 -$0.17 =.='.$5

3512.1 ='.74 140.07

CRBIT DETERMINATION ACCURACY

ST 3079.7 SR 749.4 SS ='448.7

CRT -.7258 CRS .8128 CST -.9906

L$A 5967.6 NSA 548.1 SSA 16.7

ELI 5128.8 EL2 507.6 ALF 189.71

ARRIVAL DATE OCT 27 1965

RP RIS.51 LAP -1.52 LOP 284.76 VP 25.060 GAP -10.22 AZP 90.36 TAL 324.78 TAp 220.91 RCA 145.79 APO 21.8.70 V=' 25.731

RC 298.556 GL 12.40 GP 4.02 ZAL 158.86 ='Ap 51.94 ET9 182.60 ZAE 60.2=' ETE 179.68 ZAC 88.91 ETC 258.94 CLP 51.83

PLAN(TOCENTRIC CONIC

C3 17.215 VIAL 4.149 OLA 15.69 RAL IT5.00 RAO 8SST.T VI[L 11.773 PTH 2.08 VHp 3.799 DPA 14.44 RAP 160.59 ECC 1.2855

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT ;NJ i.CNG |NJ RT ASC INJ A]_ATH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 51 $3 2689.76 -27,56 ?5.65 36.18 96.T7 19 36 22 2089.8 -26.54 65.$7

$0.00 11 4 12 4312.61 5.67 |TS.S)T 55.25 61.90 12 18 5 5712.6 -.11. 171.65

100.00 20 251 52 2599.57 -26.83 52.29 50.99 96.26 21 I 32 1799.8 -27.58 45.78

1OO.OO 12 16 54 40T6.00 4.?1) 160.41 52.85 60.46 15 24 52 5478.1 .81' 153.87

110.00 21 46 1 2125.81 -52.15 50.60 38.29 102.29 22 24 27 1525.9 -50.11' 21'.18

110.00 13 5 55 5924.54 Y,17 146.9R 30.86 56.59 14 11 19 3524.5 3.2=' 140.73

DIFFERENTIAL CCIIflECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-I.4748 TNA 5.613t) TC5-6.6171 BAU 2.0551 SGT11121.5 _ 1000.2 SG5 1669.1 8T 5185.9 SR 748.9 SS ='418.7

ROE .5583 RRA -.2067 RC5 .7229 FAU .51756 2RT -.7475 RNF -.7724 RTF .9962 CRT -.7276 CRS .8159 CST -.$907

FDE-5.SSII FR411.5147 FC-15.9725 Blip 56156 S8811166.t R25 .0561 R15 -.9564 LsA 4030.9 MSA 547.7 SSA 16.5

BOE |.5700 BRA 5.6677 BC5 6.$466 FSP _65 86t11|46.5 IK_ 665.2 THA 176.14 EL1 5251.4 EL=' 506.=. ALF 170.04

LAUNCH BASE OCT =.2 1884 FLIGHT TIN( 572.00 ARRIVAL DATE OCT Z9 1965

HELIOCENTRIC CONIC 01 STANCE 858.082

RL 148.85 LAL .00 LQL 28.63 VL 52.725 GAL 06.43 AZL 88.4=. HCA 257.53 SMA

RP =.15.01 LAP -1.55 LOP ='85.95 Vp 25.102 GAP -10.40 AZP 90.35 TAL 524.27 TAp

RC 297.448 GL 1R.37 GP 5.83 ZAL 159.47 ZAP 50.76 [TS 182.88 ZAE 78.77 ST(

PLANETOCENTRIC CONIC

C$ 17.800 VNL 4.198 DLA 15.41. RAL 175.55 RAD 6567.7 VEL 11.789 PTH 2.08 VHP

LMCH AZ_'_TH LHCH TIME L-| TIN( INJ LAT

90.00 18 56 15 =.885.50 027.5=.

SO.DO 11 S 54 43_7.59 4.15

1OO.O0 20 28 5 2395.75 -28.76

100.O0 16 18 48 4062.56 5.27

110.00 Rt 55 5 2125.39 -52.11

110.00 13 6 15 5957.50 8.15

DIF, FERENTIAL CCRRECTION6

TOE-t.5SS5 TRA S.8790 TC3-6.8079 BAU 2.0796

ROE .5445 RRA -.1967 tiC5 .6942 FAU .50581

FDE-5.SSGS FRAIt.l_)AS FC-14.6375 81P 56955

ROE 1.8459 liRA 5.8824 BC5 8.6552 FSP 8591

LAUNCH DATE OCT 22 1984

EARTH TO MARS

186.30 ECC .22904 INC 1.5841 Vl ='9.954

221.60 RCA 143.$3 APO 225.97 VZ 25.745

180.00 ZAC 86.85 (TC 258.95 CLP 50.64

5.871DpA 14.36 RAp 160.57 ECC 1.2895

IHJ LONG INJ RT ASC IHJ A_HTH IHJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

73.50 40.02 96.93 19 41 1 2085.3 -=.6.=.8 65.06

179.11 34.08 61.96 12 16 2 $727.6 .35 172.47

52.01 59.83 98.40 21 5 58 1795.7 -=.7.33 43.51

16t.20 35.46 80.55 13 25 1 5492.4 1.$0 154.65

50.62 59.12 102.40 22 28 29 1523.4 -50.07 21..00

!47.66 51.&9 56.69 14 11 52 3337.5 3.71 141.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S8711555.8 SGR 985.4 SG5 1806.1 ST 3287.3 SR 748.2 SS 2387.7

RRT -.7357 RRF -.7628 RTF .9961 CRT -.7255 CRS .8150 CST -.9908

SG811578.5 R25 .0390 RI5 -.9983 LSA 4094.9 NSA 547.2 SSA 16.3

88111859.1Sr_ 665.0 THA 176.52 EL1 3333.4 EL=. 504.7 ALF 170.35

FLIGHT TIN( 374.00 ARRIVAL DATE OCT 31 1965

DISTANCE 840.220

52.726 GAL -6.55 AZL 86.40 HCA 258.52 SHA

23.144 SAP -10.57 AZP t0.52 TAL 525.74 TAp

EARTH TO MARS

186.56 ECC .='3019 INC 1.5984 Vl ='9.954

222.28 RCA 145.46 APO ='29.='5 V=' ='5.798

180.11 ='AC 86.75 ETC 256.95 CLP 49.50

HELIOCENTRIC CONIC

RL 148.85 LAL .00LOL 26.63 VI.

RP 212.72 LAP -1.5T LOP 287.15 VP

RC 298.526 Gi. 12.5_ GP 3.64 ZAL t40.Os zAP 49.81ET5

PLAN(TOCENTRIC CA3NI.C

C5 IS.ORS VHL 4.246 DLA 15.14 RAL 176.11 RAO 6567.7 V(L

LNCH AZNTH LNCH TIN( L-g TIN( INJ LAT

90.00 19 1 4 L_RO.72 -27.49

DO.DO 11 3 34 4343.08 4.64

100.00 20 SO 31) 23tl.84 -26.T5

100.00 It 16 40 4107.19 5.76

110.00 21 57 15 t|_0.86 -51.08

110.00 13 6 53 5650.92 6.85

DIFFERENTIAL C_NRI[CTIQN6

T06-1.6408 TRA 6.0987 TC3.*I.T253 BAU 2.1227

ROE .5508 RRA -.1911RC5 .6Q65 FAU .29050

FDE-S.8355FRA10.IRO0 FC-15.9428 68P 58717

BOG 1.7506 BRA 6.1017 BC5 8.8086 FSP 6128

182.72 =.RE 77.35 ETE

1|.607 PTH 2.09 VHp 5.946 OPA 14.26 RAp 160.58 ECC 1.2966

INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.17 40.86 67.05 19 45 45 2080;7 -26.=.=. 64.73

179.98 34.92 82.05 12 15 57 3745.1 .86 175.33

55.Y3 40.68 98.$5 21 10 30 1791.8 -=.7.=.7 45.24

161.02 54.31 60.62 15 25 7 3507.=' 1.81 155.47

30.45 59.97 102.50 22 32 38 1520.9 -30.02 21.81'

146.40 52.54 56.80 14 12 ='4 5550.9 4.22 142.11

MID-COURSE EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

_k_T11541.4 Sr_ 971.5 SG3 1725.5 ST $590.5 SR 747.5 SS =.355.6

RRT -.11_83 _ -.7555 RTF .9960 CRT -.7515 CRS .8162 CST -.9910

SGIt1585.t R23 .0596 R15 -,9962 LSA 4159.S MSA 546.4 SSA 16.1

S8111564.0 _2 666.S THA 176.49 ELI 3438.3 EL=' 503.1 ALF 170.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I, 1964)

LAUNCH DATE OCT 22 1984 FLIGHT TIMI[ 376.00 ARRIVAL OATE NOV 2 1965

NELIOCENIR|C CONIC DISTANCE 844.559 EARTH TO MARS

RL 148.65 LAL .00 LOt. 28.63 VL 52.730 GAL -6.87 AZL 86.59 HCA 259.72 SMA 186.42 ECC .23140 INC 1.6126 vl 29.934

RP 212.43 LAp ol.59 LOP 288.35 VP 25.185 GAP -10.74 AZP 90.29 TAL 525.20 TAP 222.92 RCA 145.28 APO 229.55 V2 25.851

RC 299.592 GL 12.29 GP 3.76 ZAL 140.67 ZAP 48.50 ETS 182.78 ZAE 75.96 ETE 180.22 ZAC 86.69 ETC 258.91CLP 48.39

PLANETOCENTfllC CO_iC

C3 18.488 VHL 4.297 DLA 14.85 RAL 176.68 RAD 6567.7 VEL 11.828 PTH 2.09 VHP 4.022 DPA 14.14 RAp 160.64 ECC 1.3039

LNCN AZMTH LNCH TIME L-I TIM£ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 5 58 2676.05 -27.45 72.84 41.75 97.26 19 50 54 2076.0 -26.16 64.41

90.00 11 5 10 4359.06 5.15 180.87 35.79 62.12 12 15 49 3759.1 1.38 174.22

100.00 20 55 20 2387.85 -26.71 51.44 41.55 98.69 21 15 8 1787.9 -27.21 42.98

100.00 12 18 29 4122.48 6.27 162.87 35.18 60.71 13 25 12 3522.5 2.32 158.31

110.00 22 I 29 2118.29 -32.04 30.24 40.62 102.61 22 36 47 1518.3 -29.97 21.64

110.00 13 8 49 3964.61 9.17 149.14 33.41 56.92 14 12 54 5564.6 4.75 142.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7261 TRA 6.3215 TC3-8.7476 8AU 2.1854 $G711741.7 Sr_ 958.6 SG3 1646.7 ST 3493.5 SR 746.9 SS 2525.1

RDE .5571 flRA -.1840 RC3 .6401 FAU .27715 RRT -.7162 RRF -.7441 RTF .9959 CRT -.7337 CRS .8177 CST -.9910

F9E-3.7802 PRAtO.5823 FC-12.9953 SSP 40458 S6811750.8 R23 .0408 R13 -.9961 LSA 4226.1 MSA 545.3 SSA 16.0

BOE 1.8157 BRA 6.3242 BC3 8.7710 FSP 5867 S6111761.9 SG2 667.9 THA 176.64 EL1 5556.9 EL2 501.2 ALF 170.90

LAUNCH OATE OCT 22 1964 FLIGHT TIME 378.00

HELIOCENTRIC CONIC DISTANCE 848.497

RL 148.85 LAL .00 LOL 28.63 VL 32.733 GAL -6.80 AZL 86.37 HCA 260.93 544A 186.48 ECC

RP 212.15 LAP -1.61 LOP 299.55 VP 23.Z28 GAP -IO.SZ AZP SO.IS TAL 322.64 TAp 223.56 RCA

RC 300.645 GL 12.24 GP 3.68 ZAL 141.28 ZAP 47.42 ET8 182.83 ZAE 74.61 ETE 180.32 ZAC

PLANETOCENTMIC CONIC

C3 18.933 VHL 4.331DLA 14.55 RAL 177._5 RAD 6567.8 VEL 11.845 PTH 2.tO VHP 4.101DPA

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ ION; INJ RT ASC INJ AZHTH INJ TIME

90.00 19 10 57 2671.31 -£7,41 72.50 42.64 97.42 19 55 28

90.00 11 2 44 4375.52 5.67 181.80 36.68 62.21 12 15 39

100.00 20 40 6 2383.62 -28.87 51.14 42.43 98.84 21 19 50

100.00 12 16 16 4138.25 6.80 163.74 35.06 60.82 15 25 15

110.00 22 5 47 2115.68 -32.00 30.05 41.70 102.72 22 41 3

110.00 15 7 4 3979.15 8.70 149.91 34.30 57.06 14 13 23

OIFFEflENTIAL CORRECTIONS NID-COUflW[ (XECUTIQN ACCURACY

T0(-1.6175 TRA 6.5505 TC3-8.6966 SAU 2.2067 SGT11933.9 SGR 946.3 SG3 1570.3

ROE .5838 flflA -.1775 RC3 .6146 FAU .26434 flflT -.7083 RRF -.7351RTF .9958

FOE-3.7240 FRAIO.2016 FC-12.0874 BSP 41206 SGB11871.4 R23 .0418 RI3 -.9959

BOE 1.9029 BRA 6.55ZS SC3 8.7183 FSP 5618 $6111952.7 862 868.8 THA 176.78

ARRIVAL DATE NOV 4 1965

EARTH TO MARS

.23268 INC 1.6267 Vl 29.954

143.09 APO 229.86 V2 25.863

86.63 ETC 258.89 CLP 47.32

14.02 RAP 160.73 ECC 1.3116

PO CST TIM XNJ 2 LAT XNJ 2 LONG

2071.3 -26.09 64.07

3775.5 1.91 175.14

1783.8 -27.15 42.67

3538.2 2.86 157.17

1515._ -29.92 21.45

3379.1 5.29 143.59

ORBIT DETERMINATION ACCURACY

ST 3595.5 SR 746.1 SS 2289.4

CRT -.7559 CRS .8192 CST -.9911

LSA 4292.8 MSA 543.9 SSA 15.8

ELI 3637.8 EL2 499.5 ALF 171.15

LAUNCH OATE OCT 22 1964 FLIGHT TIM( 580.00 ARRIVAL OATE NOV 6 1965

HELIOCENTRIC CONIC DISTANCE 852.656 EARTH TO MARS

RL 148.85 LAL .00 LOt. 28.63 VL 52.737 GAL -6.92 AZL 88.38 HCA 262.13 SMA 186.54 ECC .23400 INC 1.6407 vl 29.934

RP 211.67 LAP -1.63 LOP 290.78 VP 23.268 GAP -11.09 AZP 90.22 TAL 322.06 TAp 224.19 tick 142.89 Apo 230.19 v2 25.895

RC 301.687 GL 12.19 GP 5.60 ZAL 141.91 ZAP 46.58 ET3 182.87 ZAE 73.29 (72 180.42 ZAC 86.58 ETC 258.87 CLP 46.27

PLANETOCENTRIC CONXC

C3 19.428 VHL 4.408 DLA 14.25 RAL 177.82 RAD 8557.8 V(L 11.866 PTH 2.11VHP 4.181DpA 13.89 RAp 160.85 ECC 1.3197

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO C$7 TIM INJ 2 LAT |NJ 2 LONG

90.00 19 16 0 2666.54 -27.36 72.15 43.54 97.59 20 0 27 2086.5 -26.03 65.74

90.00 11 2 18 4392.45 6.21 182.76 37.59 62.32 12 15 28 5792.4 2.46 176.09

100.00 20 44 58 2379.75 -28.63 50.85 43.34 98.99 21 24 36 1779.7 -27.09 42.38

100.00 12 16 1 4154.47 7.34 164.65 36.97 60.94 13 25 16 3554.5 3.40 158.07

110.00 22 10 10 2113.06 -31.96 29.85 42.59 102.85 22 45 23 1515.1 -29,86 21.27

110.00 15 7 16 3993.92 10.25 150.71 35.21 57.21 14 13 50 5395.9 5.85 144.37

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9098 TRA 6.7836 TC3-8.6347 BAU 2.2478 SG712119.1 $GR 934.9 865 1496.3 ST 3696.7 SR 745.3 SS 2254._

ROE .5705 RRA -.1714 RC3 .5903 FAU .25186 RRT -.6967 RRF -.7265 RTF .9957 CRT -.7382 CRS .8209 CST -.9912

FDE-3.6672 FRA 9.$842 FC-11.2241SSP 41938 $6812155.1 R25 .0428 R13 -.9958 LSA 4360.1M$A 542.4 SSA 15.7

8DE 1.9933 8RA 6.7857 BC3 8.6548 FSP 5376 S6112136.7 SG2 669.7 THA 176.91 EL1 5758.1 ELI 497.2 ALP 171.38

8 1965
LAUNCH OAYE OCT 22 1964 FLIGHT TIM[ 382.00 ARRIVAL DATE NOV

HELIOCENTRIC CCI41C DISTANCE 856.77_ EARTH TO MARS

RL 148.85 LAL .00 LOL 28.63 VL 32.741 GAL -7.06 AZL 88.35 14CA 263.34 SMA 186.60 ECC .23540 INC 1.6548 vl 29.934

RP 211.60 LAP -1.64 LOP 291.97 Vp 25.306 GAP -11.26 AZP 90.19 TAL 321.47 TAP 224.81 RCA 142.68 APO 230.53 V2 25.926

RC 302.717 GL 12.13 GtP 3.53 ZAL 142.54 ZAP 45.37 ET$ 182.91 ZAE 71.99 ETE 180.51 ZAC 86.55 ETC 258.83 CLP 45.26

PLANETOCENTMIC CONIC

C3 15.946 VHL 4.466 OLA 15.93 RAt. 178.40 RAD 8567.8 VEL 11.888 pTH 2.11VHP 4.265 DPA 13.74 RAP 181.01ECC 1.3283

LNCM AZI4TN L_H TIM( L-I TIM1[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 21 6 2861.74 -27.32 71.81 44.47 97.76 20 5 30 2061.7 -25.96 63.40

90.00 11 I 45 4409.65 6.76 153.74 38.51 62.44 12 15 15 3809_8 3.01 177.06

100.00 20 49 51 2375.66 -28.58 50.55 44.25 99.14 21 29 26 1775.7 -27.03 42.10

100.00 12 15 44 4171.14 7.89 165.58 37.90 61.07 13 25 15 3571.1 3.97 158.99

110.00 22 14 37 2110.43 -31.92 29.66 43.50 102.94 22 49 47 1510.4 -29.81 21.08

110.00 13 7 27 4009.13 10.61 151.53 36.14 57.37 14 14 17 5409.1 6.43 145.17

DIFFERENTIAL CGRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.0052 'IRA 7.OL_I TC3-8.5516 SAU 2.2858 SG712298.1 $GR $24.3 $63 1424.7 ST 3797.6 SR 744.5 SS 2219.8

flOE .5780 RRA -.1655 tiC3 .5571FAU .23977 RflT -.8575 RRF -.7154 RTF .9955 CflT -.7405 CRS .8229 CST -.9912

F0(-3.6104 FRA 9.6912 FC-10.4058 084P 42517 _!2332.8 R23 .0440 R15 -.8956 L$A 4428.4 MSA 540.8 SSA 15.6

80E 2.0869 8RA 7.0240 BC3 8.5803 FSP 5135 $6112314.6 $62 670.5 THA 177.03 ELI 3858.1 EL2 495.1 ALF 171.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. !, 1964)

LAUNCH OATE OCT 2Z 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC DISTANCE 660.910 EARTH TO MARS

RL 148.65 LAL .00 LOt. 26,63 VL 32,745 GAL -7,20 AZL 88,55 HCA 264,55 SMA 166,67 ECC .23685 INC 1,6687 vl 29.934

RP 211,35 LAp -1.66 LOP 293,18 VP 23,345 GAP -11,44 AZP 90,16 TAL 320,86 TAp 225,42 RCA 142,46 APO 230,68 V2 25.95S

RC 303.736 GL 12,06 GP 3,45 ZAL 143,19 ZAP 44,39 ETS 182,95 ZA[ 70,73 ETE 160,60 ZAC 86.52 ETC 256.80 CLP 44.28
PLANETOCENTRI¢ CONIC

C3 20.500 VHL 4.528 OLA 13.60 RAL 178.98 RAO 6567.6 VEL 11.911PTH Z.12 VHP 4.350 DpA 13.58 RAp 161.20 ECC 1.3374

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 lg 28 20 2656,94 -27,27 71,46 45,40 97,92 ZO 10 57 Z056,9 -25.90 63.07

go.oo 11 1 13 44ZT.65 7.32 164.75 39.46 6Z.57 12 15 1 38Z7.6 5.59 178.06

100.00 20 54 49 2371,56 -28.54 50,26 45,19 99.Z9 21 34 21 1771,6 -26.96 41.81

100.00 12 15 25 4188,Z5 8,45 166,54 58,85 61,ZZ 13 25 13 3588,5 4,54 159.93

110.00 Z2 19 6 2107,82 -31,88 29,47 44,42 103,04 22 54 14 1507.8 -29.76 Z0.90

110.00 13 7 37 4024,76 11,38 152,39 37,09 57,55 14 14 4Z 3424,8 7,02 146.00

DIFFERENTIAL CORRECTIONS MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-Z,1039 TRA 7.2650 TC3-8,4769 BAU 2,3286 S6T12470,3 STA_ 914,4 SG3 1355,4 ST 3897,9 SR 743,7 SS 2183.8

ROE .5855 RRA -,1607 RC3 ,5449 FAU ,22904 RRT -,6T97 RRF -,7107 RTF ,9953 CRT -,7451CRS ,6250 CST -.9912

F06-3,55Z5 FRA 9.4019 FC3-9,6302 BSP 43311 $6812503,9 R23 ,0451 913 -,9954 LSA 4497,2 MSA 538.9 SSA 15.4

DOE Z.1838 9RA 7.2667 BC$ 8,49S4 FSP 4908 $6112485,0 SGZ 870,7 THA 177,14 EL1 395?,5 ELZ 492,7 ALF 171.80

LAUNCH DATE OCT Z 2 1964 FLIGHT TEl4[ 386.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC DISTANCE 965.044 EARTH TO MARS

RL 148.85 LAL ,00 LOt. 28,85 VL 32,749 GAL -7,34 AZL 88,32 HCA 265,77 $MA 186,74 ECC ,25857 INC 1,6827 vl 29.934

RP 211.08 LAP -1,69 lOP Z94,$9 VP 23,$94 GAP -11,61 AZP 90,12 TAL 320,24 TAp 226,01 RCA 142,23 APO 231,25 VZ 25.996

RC $04.746 GL 11,99 GP 3,38 ZAL 143,$4 ZAP 43,44 ET9 182,99 ZAE 69,50 ETE 160,68 ZAC 86, 50 ETC 258.T6 CLP 43.33
PLAN[TOCENTRIC CONIC

CS 21,064 VHL 4,592 DLA 13,27 RAL 179,57 RAID 6567,9 VI[L 11,936 FTH 2,12 VHp 4,437 DpA 13,41 RAp 161.42 ECC 1.6470

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 19 31 $5 2652,15 -27,23 71,12 46,39 99,09 20 15 47 2052,1 -25,66 62.73

90.00 11 0 39 4445.89 7.89 195.79 40.43 62.72 12 14 45 3645.9 4.17 179.08

100,00 ZO 59 51 2667,49 -29,49 49,96 46,14 99,44 21 39 19 1767,5 -26,90 41.52

100,00 12 15 4 4205,79 9,02 167,53 39,83 61,39 13 25 10 3605,S 5,15 160,90

110,00 22 23 40 2105,Z4 -31,94 29,27 45,36 103,15 22 59 45 1505.2 -29,70 20.72

110.00 1S 7 45 4040.80 11.96 153.25 39.0T 57.74 14 15 G 3440.8 7.S2 146.65

DIFFERENTIAL C_RRECTIONs NID-COURSI[ EvtrcuTl_N ACCURACY OR21T DETERMINATION ACCURACY

T06-2,2055 TRA 7.5142 TC3-8,3962 8AU 2,3694 _M;T12936,2 I_R 905,1 $63 1269,5 ST 3997,5 SR T42.8 SS 2147,0

ROE .595Z RRA -.1561RC3 ,5237 FAU ,21669 RRT -,GT_5 RRF -,7055 RTF ,9951 CRT -.7456 CRS ,$272 CST -.9912

F06-3.4956 FRA 9,1176 FC3-S,$971BSP 43979 S6812999,_ 923 ,0494 913 -,9952 LSA 4586,5 NSA 536,7 SSA 15.3

BIDE 2,2839 BRA 7,5156 BC3 8,4025 FSP 4686 S6112951,4 SiT2 670,9 THA 177,24 ELi 4036,2 EL2 490,Z ALF 171.99

LAUNCH gATE OCT 2Z lgG4
FLIGHT TIME 588,00 ARRIVAL gATE NOV 14 1965

OISTANCE 869.175 EARTH TO MARS

28,65 YL 32.753 GAL -7.49 AZL 88.50 HCA 266,99 SMA 166,81 ECC .23996 INC 1.6966 Vl 29.934

HELIOCENTRIC CONIC

RL 149,86 LAL ,00 LOL

RP 210.82 LAp -1.69 LOP 295,61 VP 23,422 GAP -11,79 AZP 90,09 TAL 319,60 TAp 226,58 RCA 141,98 APO 231,64 V2 Z$.015

RC 305.746 GL 11.91GP 3.31ZAL 144.49 ZAP 42.52 ETS 183.02 ZAE 68.29 ETE IS0.76 ZAC 86.48 ETC 258.71CLP 42.41

PLANETOCENTRIC CONIC

C3 21,701VHL 4,656 DLA 12.96 RAL 180,16 RAD 6567.9 VEL 11,962 PTH 2,15 VHP 4.527 DPA 15,23 RAp 161.69 ECC 1.3571

LNCN AZM.TH LNCH TIME L-I TIME !NJ LAT INJ LONG !NJ RT ASC INJ kZMTH !NJ TIME _ CST TIN INJ 2 LAT 1NJ 2 LONG

90,00 19 36 54 2S47,39 -27,18 ?0,78 47,35 98,25 20 21 1 2047.4 -25.76 62,40

90,00 11 0 3 4464,58 8,47 166,65 4|,43 62,88 12 14 28 6864,6 4,77 180.13

100.00 21 4 56 2363,44 -26,45 49,67 47,10 99,59 21 44 20 1763,4 -26,$3 41.24

100.00 IR 14 41 4223,73 9,60 168,54 40,62 61,56 13 25 6 3623,7 5.73 161.89

110.00 22 26 16 2102,70 -31,80 29,09 46,32 103,25 25 3 19 1502,7 -29.65 20.54

110.00 13 T 61 405?.24 12.56 154.15 39.07 57.94 14 15 28 6457.2 8.Z3 147.73

DIFFERENTIAL CatR[CTION$ MID-COIJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.6112 TRA T,7680 TC506,2657 BAU 2,4093 SGT12797,1 _ 996,5 $63 1223,8 ST 4096.6 SR 741,9 SS 2109.4

ROE ,$016 RRA -,1520 RC3 ,5035 FAU ,20571 RRT -,_29 R�F -,6968 RTF ,9949 CRT -.7484 CRS .8296 CST -.9912

FOE-3,4339 IrRA S,8364 FC3-8.2063 8SP 44595 S6812926,5 RZ3 ,0476 Rt3 -,9950 LSA 4636.5 MSA 534,3 SSA 15.2

DOE t,3881 lIRA T,7695 Be3 8.3010 FSP 4468 $6112910,9 662 670,6 THA 177.33 EL1 4134.6 EL2 487,5 ALF 172.17

LAUNCH DATE OCT 22 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 148.85 LAL ,00 LOL 28,63 VL 32,757 GAL -7,95 AZI.

RP 210,56 LAP -1,71 LOP 298,64 VlP 23,459 GAP -11,97 AZP

RC 306,737 GL 11,93 SIP 3,25 ZAL 145,16 ZAP 41,$2 [TS

PLAN[TOCENTRIC CONIC

CS 22,354 VHL 4,728 DLA 12,58 RAL 160,76 RAO 6567,9 V[L

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 19 42 13 2642.67 o27.14 70.44

90.00 10 59 26 4463,62 9,06 187,94

100.00 21 10 4 2359,45 -29,40 49,36

100.00 12 14 18 4242.07 10,20 169.38

110.00 22 62 55 2100.21 -31.76 29.60

110.00 lS ? ST 4074.08 13.1S 155.08

DIFFERENTIAL CORRECTIONs

70E-2,4192 TRA 8,0291 TC3-S,1759 BAU 2,4476

ROE .6096 RRA -,1485 RC3 ,4941FAU ,19309

FDE-S.STSO FRA 8,5600 FC3-7,5542 8_P 45229

DOE 2,4948 BRA 8.0305 BC3 S,1900 FSP 4259

DISTANCE 873,30.3 EARTH TO MARS

99,29 HCA 268,21 _AA 186,98 ECC ,24162 INC 1.7105 Vl 29.934

90,05 TAL 319,94 TAp 227,15 RCA 141,73 APO 232.04 V2 26.043

185;05 ZN[ $7,11ETE 180,84 ZAC 86.46 ETC 256.66 CLP 41.52

11.989 PTH 2.14 VHP 4.$20 DpA 13.05 RAP 161.96 ECC 1.3679

|NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49,31 99,42 20 26 18 2042,7 -25.69 62,07

42.44 63,06 12 14 10 3865.6 5.36 181,20

49.09 99.73 21 49 24 1759.4 -26.77 40.96

41.94 61.75 13 25 0 3642.1 6.34 162.91

47,29 103,36 23 7 55 1500.2 -29.60 20,36

40.09 58.17 14 15 5t 3474.1 8.86 146.63

ORBIT DETERMINATION ACCURACY •

ST 4194.4 SR 740.9 SS 2070.9

CRT -.7511CRS .6321CST -.9911

LSA 4706,1 MSA 531,8 SSA 15.1

ELI 4231.7 EL2 484,8 ALF 172,54

MIO-COURIM[ EXECUTION ACCURACY

$GT12951.9 M,R 288.4 $1;3 1161.4

RRT -.9955 R2F -.9908 RTF .9946

S6812992,2 923 .0490 913 -.9947

S6112964.9 SG2 $70.2 THA 177.42
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT EZ 1964 FLIGHT TIME 392.00 ARRIVAL DATE NOV 18 1968

HELIOCENTRIC CONIC G|8TANC( 877.427 EARTH TO MARS

RL 148.88 LAL .GO LOL =*8.63 VL 32.781 GAL -7,81 AZL 88.28 HCA :)88.43 SMA 188.96 ECC .24336 |NC 1.7245 vl 29.934

RP 210.54 LAP -1.?E LOP 298.08 VP 25.496 GAP -lZ.15 AZP 90.02 TAL 318.26 TAp 227.70 RCA 141.46 APO 232.46 ¥Z 26.071

RC 307.719 GL 11.74 r,,p 3.18 ZAL 145.83 ZAP 40.76 ET8 188.08 ZAE 85.96 ST( 180.91 ZAC 86.48 ETC ='58.81 CLP 40.65

PLANE TOCENTR 1C C_IIC

C3 E$.04S VHL 4.80| DLA 11'.23 RAL 181.35 RAD 6567.9 VlrL 12.018 PTH Z.|4 VHP 4.714 DPA 11'.85 RAP 181'.='7 ECC 1.3793

LNCH AZI4TH LNCH TIME L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIN( PO CST TIM INJ =' bAT INJ 2 LONG

SO.OO 19 47 $8 2838.02 -2Y.09 70.1| 49.32 98.$8 ZO 31 37 ZO36.D -25.61' $1.75

90.00 10 58 48 4503.08 9.68 189.06 43,48 83.='S 12 13 51 3903.1 5.99 181'.='9

lOG.GO 21 15 15 2355.51 -28,38 49.10 49.08 99.87 21 54 30 1755.5 -26.70 40.$9

tOO.OG 11' 13 33 4280.82 10.80 170.64 42.88 81.96 13 24 54 3660.8 6.97 163.95

110.00 21 37 ST 2097.79 -31.72 28.73 48.29 103.46 23 |2 35 1497.8 -='9.55 ='0.19

110.00 13 8 1 4091.30 13.79 IS8.03 41.13 58.40 14 IG 12 3491.3 9.$0 149.55

DIFFERENTIAL CCRRECTIONS MID-CouRK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

T02-2.5822 TRA 8.2982 TC3-8.0597 BAU Z.4973 SG713101.9 $GR 880.9 SG3 110|.3 ST 4291'.6 SIR 740.0 sS ='032.0

ROE .8183 RRA -.1455 RC3 .4858 FAU .19480 RRT -.6490 RRF -.68S4 RTF .9943 CRT -.7541CRS .8349 CST -.9910

FGE-S.3127 FRA 8.2R47 FC3-6.9423 B84P 48908 Sr_13131.§ R23 .O§os R13 -.9944 LEA 4777.3 NSA 529.1 SEA 15.0

BOE 2.GOEs BRA 8.2974 9C3 8.0732 FSP 4053 $6113114.4 IG2 899.8 THA 177.49 ELI 431'9.=' EL2 481.9 ALF 172.50

LAUNCH DATE OCT ='2 1964

HEL|OCENTRIC CONIC

RL 148.85 LAL .GO

RP 210.10 LAP -1.74

RC 308.$91GL 11.8S

PLAINETOCENTIIIC CONIC

CS ='3.777 VHL 4.R76

LNCH AZ14TH LNCH TIME L-I TIHE INJ LAT

90.00 19 $3 S 2833.44 -27.04

90.GO 10 58 8 4522.91 10.26

100.00 21 26 28 2381.85 -29.31

100.00 l=' 13 27 4279.93 11,41

110.00 28 42 21 2095.45 -31.89

110.00 13 8 4 4108.90 14.41

DIFFERENTIAL CCRRECTION8

TDE-2.$480 TRA 8.5@91 TC3-7.9377 BAU 2.5272

ROE .6273 flRA -.1431 RC3 .4481 FAU .17493

FDE-S.E509 FRA 8.0185 FC3-8.3895 B$1P 49370

BO( E.7212 BRA 8.5703 8C3 7.9504 FSP 3853

PLIGHT TIH( 394.00 ARRIVAL GATE NOV 20 1965

DISTANCE 881.346 EARTH TO HARE

LOL 28.83 VL 32.788 GAL -7,97 AZL 88.29 HCA 270.88 SMA 187.03 [CC .24§17 INC 1.7384 vl ='9.934

LOP 299.28 VP 23.532 GAP -12.33 AZP 89.98 TAL 317.57 TAP 228.23 RCA 141.18 APO ='32.89 V2 ='6.098

GP 3.12 ZAL 148.5t ZAP 39.91 ET$ 183.11 Z/_ 64.83 EYE 180.98 ZAC 86.50 ETC ='58.55 CLP 39.81

OLA 11.88 RAL 181.95 RAO 6568.0 VEL 12.048pTH 2.18 VHp 4.811 DpA 12.64 RAP 162.61 (CC 1.3913

INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIH |NJ 2 LAT INJ =' LONG

89.78 30.33 98.73 20 36 59 2033.4 -25.56 61.43

190.20 44.54 63.46 12 13 31 3922.9 6.82 183.41

48.82 50.10 100.01 21 59 40 1751.6 -26.64 40.42

171.74 43.94 82.18 13 24 47 3679.9 7.60 165.01'

28.58 49.29 103.55 23 17 18 1495.4 -29.50 20.03

187.01 42.18 58.66 14 16 32 3508.9 10.18 150.50

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13249.2 8GR 873.9 SG3 1043.3 ST 4388.9 SIR 739.0 8S 1992.0

RRT -.6430 _ -.GEOT RTF .9940 CRT -.7571 CRS .8378 CST -.9909

$6813275.0 R23 .0S21 R13 -.9941 LEA 4847.6 NSA 526.3 SEA 14.9

84;113259.2 _ 998.7 THA 177.56 EL1 4424.8 EL=' 478.9 ALF 172.65

LAUNCH DATE OCT E=' 1964 FLIGHT TIME 396.00 ARRIVAL DATE NOV Z2 I985

HELIOCEMTRIC CONIC

RL 148.88 LAL .00 LOL 28.83

RP E08.88 LAP -1.75 LOP 30O.S='

RC 309.S54 GL 11.$5 GP 3.06

PLANETOCENTRIC CONIC

C3 24.$51 VHL 4.953 GLA 11.50

LNCH AZNTH LNCH TIME L-I T|N[ INJ LAT

gO.GO 18 58 35 2828.85 -27.00

SO.GO IO 57 27 4543.11 10.88

lOG.DO ='1 23 44 2347.87 -28.27

100.00 IE 12 58 4299.4=' 12.03

110.00 ='=' 47 7 2093.20 -31.65

110.00 13 8 6 4125.86 15.04

DISTANCE 885.680 EARTH TO MARS

YL 32.770 GAb -8.14 AZL 88.25 HCA 271.89 SNA 187.11 ECC .2470S INC 1.7525 Vl 29.934

Yp 23.587 GAP -12.51 AZP 89.94 TAL 316.67 TAp 228.75 RCA 140.88 APO ='33.34 V2 28.124

ZAL 147.19 ZAP 39.10 (T$ 183.13 ZAE 83.73 (TE 181.05 ZAC 88.52 ETC 258.49 CLP 39.00

DIFFERENTIAL C._RRECTI(_¢8

TOE-E.7684 TRA 6.8490 TC3-7.8103 BAU 2.5874

ROE .S3SG RRA -.1412 RC3 .4314 FAU .18343

F02-3.1891 FRA 7.7498 FC3-5.8335 9SP 48912

BOE ='.8407 IRA 8.8502 BC3 7.8222 FSP 3880

LAUNCH DATE OCT 22 1964

RAL 182.55 RAG 8588.0 VEL 12.080 PTH 2.16 VHP 4.911 DpA 12.42 RAP 162.98 ECC 1.4040

INJ LONG INJ RT ARC |NJ AZHTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

69.48 51.37 98.89 20 42 23 2028.9 -25.49 61.12

191.37 45.62 63.69 12 13 11 3943.1 7.25 184.56

48.55 51.13 100.15 22 4 51 1747.9 -26.58 40.16

172.95 45.02 62.43 13 24 39 3698.4 8.24 186.11

28.39 50.31 103.84 23 22 G 1483.2 -29.45 IS.87

158.02 43.29 58.94 14 18 52 35='6.9 10.81 151.47

MID-COURSE (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13396.2 $GR 887.4 SG3 987.5 ST 4485.0 SR 738.0 SS 1951.4

RRT -.8377 RRF -.8767 RTF .9937 CRT -.7602 CRS .8408 CST -.9908

$Ga13414.2 R23 .0338 R13 -.9938 LEA 4918.8 NSA 523.3 SEA 14.8

S8113397.8 SG2 667.6 THA 177.63 ELI 4320.4 EL2 475.7 ALF 172'.79

HELIOCENTRIC CGNIC

RL 140.83 LAL .GO LCL 28.43

Re 209.88 LAP -!.76 LOP S01.75

RC 310.807 GL 11.45 GP 3.01

PLA_TOCENTRlC CONIC

C3 25.370 VI4L 5.037 OLA 11.12

LNCH AZNTH LNCH TIME L-I T|ME INJ LAT

90.00 ='O 4 S 2624.56 -28.95

90.00 10 56 48 4563.87 11.49

100.00 ='1 31 1 2344.20 -28.22

100.00 IZ 12 31 4319.28 12.83

110.60 ='2 $1 53 2091.05 -31.82

110.00 13 8 7 4145.18 13.99

DIFFERENTIAL CORRECTIONS

T02-2.8928 1RA 8.1384 TC3-7.8785 GAU 2.8075

ROE .6488 RRA -.1398 RC3 .41§3 FAU .15818

FOE-3.1282 FRA 7.4861 FC3-5.3298 BSP 47430

BDE 2.9642 2RA 9.1375 BC3 7.6877 FSP 3472

FLIGHT TINE 398.00 ARRIVAL DATE NOV 24 I965

DISTANCE 889.798

VL 32.775 GAL -8.32 AZL 88.23 HCA 273.12 SNA

YP 23.902 GAP -12.70 AZP 89.90 TAL 316.14 TAp

ZAL 147.88 ZAP 38.51 ET8 183.15 ZAE 62.85 EYE

EARTH TO MARS

187.19 ECC .24904 INC 1.7665 vl 29.934

229.26 RCA 140.57 APO 233.81 V2 26.149

181.11 ZAC 88.$4 ETC 238.43 CLP 38.='1

RAL 193.19 RAiD 9589.0 V[L 12.114 PTH 2.17 VHP 5.013 DpA 12.20 RAP 163.37 ECC 1.4175

INJ L_NG ;NJ RT AS(; INJ AZHTH INJ TIME PO CST TEN INJ 2 LAT INJ =' LONG

69.15 52.42 99.04 20 47 SO 2024.6 -='5.42 60.8|

192.59 46.73 63.94 12 12 SO 3963.7 7.90 185.73

49.29 32.17 100.29 22 10 5 1744.2 -26.51 39.90

174.00 48.13 62.69 13 24 31 3719.3 8.69 167.23

29.23 51.34 103.73 23 28 46 1491.0 -29.41 19.72

159.05 44.40 59.23 14 17 12 3543.2 11.48 152.46

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTt3520.9 SGR 861.3 SG3 933.7 _8T 4580.3 SR 738.9 88 1910.0

RRT -.6330 RRF -.9734 RTF .9933 CflT -.7634 CRS .8440 CST -.9907

S6813548.4 R23 .0588 R13 -.9934 LEA 4990.0 NSA $20.1 SEA 14.7

S6113332.0 SG2 668.2 THA 177.69 EL1 4615.1 (LZ 472.4 ALF 172.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT Z3 1964

HELIO((NTRIC CONIC

RL 148.81 LAL .OQ

RP 23S.98 LAP .44

RC ISg.4Z1 GL -31,01

PLANETOCENTRIC CONIC

C3 23.294 VHL 4,92_

LNCH AZNTH LNCH TIM(

90.00 22 39 15

90.00 4 10 8

100.00 23 44 43

100.00 5 47 21

110.00 0 24 0

110.00 7 28 SO

FLI;HT TIR( 240.00 ARRIVAL DATE JUN 20 1965

DISTANCE 575.934 EARTH TO MARS

LOL 29.62 VL 33.175 GAL -5.80 AZL 94.32 HCA 185.87 SMA 194.28 ECC .25383 IMC 4.3205 vl z9.g4z

LOP 215.48 VP 20.904 RAP 7.48 AZP 85.70 TAL 330.74 TAp 156.62 RCA 144.97 APO 245.60 v2 23.191

SiP 22.51 ZAL 126.50 ZkP 144.58 ETS 142.84 ZAE 153.90 _TE 60.93 ZAC 111.25 ETC 254.69 CLP 151.9I

9LA -22.13 RAL 152.63 RAD 6567.9 VEL 12.028 PTH 2.15 YMP 5.746 DpA 18.59 RAp 196.97 ECC 1.3634

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1478.63 "2.46 359.71 17.08 118.22 23 3 53 079.6 G.2I 352,04

5667.70 27.85 267.10 24.93 95.35 -5 44 36 5067.7 28.30 258.47

1267.30 .85 342.29 16.18 119.98 24 5 51 667.3 4.82 335.75

5354.26 29.99 244.21 25.10 93.74 7 16 35 4754.3 29.86 235.41

1158.51 -2.97 331.51 13.80 124.07 0 43 18 556.5 1.52 325.30

3037.82 34.18 220.33 25.26 89.68 8 52 27 4437.9 33.76 211.11

DIFFERENTIAL C(:RRECTIONS

TOE 1.9128 TRA-2.6749 TC3 1.7562 RAU .7215

ROE 1.2477 flRA-1.2210 RC3 1.5112 FAU .19184

FOE-4.4717 FRA 4.3931 FC3-9.0147 BSP 17923

BDE Z.2938 BRA 2.9403 BC3 2.3169 FSP 2697

LAUNCH DATE OCT 23 1964

HELIOCENTRIC C_41C

ML 148.81 LAL .00

RP ZS6.64 LAP .41

MC 191.$33 _ -25.84

PLAN(TOCENTRIC CONIC

C3 20.84E VHL 4.565

LNCH A2_tTH LNCH Title

90.00 21 49 55

90.00 5 12 45

100.00 23 1 23

100.00 6 43 56

110.00 23 47 53

110.00 8 13 56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUq_ACy

SGT 4447.6 SC,R 2802.1 $63 835.8 ST 2493.3 SR 1554.5 SS 2767.0

RRT .9978 RRF -.9989 RTF -.9575 CflT .9930 CRS 1.0000 CST .9931

SG8 5152.9 R23 -.R251 R13 -.9738 LSA 4029.4 MSA 230.9 SSA 4.3

SGI 512t.4 Sl;2 588._THA 29.93 EL1 2934.1 EL2 158.2 ALF 31.66

FLIGHT TIME 242.00 ARRIVAL DATE JUN 22 196!

DISTANCE 579.521

LOL 29.62 VL 33.148 GAL -5.71 &_ 93.49 HCA 186.84 SttA 193.79 ECC .25147 INC

LOP 216.45 VP 20.901 GAP 7.06 AZIP 86.57 TAL 330.98 TAp 157.81 RCA 145.06 APO

GP 20.07 zAL 129.20 ZAP 145.50 ET$ 146.40 _Al[ 156.27 ET_ 59.65 ZAC 108.96 ETC

EARTH TO MARS

3.4576 vl 29.942

242.52 V2 23.226

255.11 CLP 151.34

DLA -17.17 RAL 154.29 RND 8587.8 VI[L 11.928 pTH 2.12 VHP 5.517 DpA 16.24 RAp'IDG.20

L-I TIN( INJ LAT INJ L(:NG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIM INJ 2 bAT

1650.85 -$.35 8.TT 15.52 118.13 22 17 34 1058.8 .43

5433.65 28.15 250.02 22.58 86.81 G 43 16 4833.6 27.41

1429.25 -4.59 351.13 I4.84 119.57 23 25 12 828.3 -.82

51_.47 _9.56 £18._ e2.45 85.37 8 g 36 4539.5 28.61

1281._0 -?.74 338.15 12.90 123.40 24 9 15 682.6 -3.30

4257.2R 33.23 909.39 91.95 81.49 9 34 54 4257.9 31.70

DIFFERENTIAL CCRRECTION9

TOE 1.7181 TRA-2.6460 TC3 1.9ti18 BALI .9909

ROE 1.0036 RRA-I.0969 RC5 1.5123 FAU .17492

FOE-4.6568 FRA 4.9453 FC3-7o9370 BSP I7339

ROE 1.9898 BRA 2.9643 BC3 9.4770 FSP 2933

NID-COUflR( EXECUTI(:N ACCURACY

SGT 4495.3 M,R 8359.9 SG3 917.3

RRT .94177 _ -.9988 RTF -.9593

S_8 5050.8 R23 -.9267 R15 -.9731

SGI 509R.8 SG2 598.9 THA 27.42

ECC 1.3430

INJ 2 LON6

2.14

241.43

344.60

619.6Q

331.88

197.50

ORBIT DETERMINATION ACCURACY

ST 2595.8 SR 1332.4 SS 2705.9

CflT .9928 CRS .9999 CST .9942

LSA 3846.5 MSA 207.1 SSA 6.1

EL1 2737.8 EL2 139.7 ALF 28.99

LAUMCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 143.RI LAL .00

RP 636.29 LAP .38

RC 193.877 ;L -21.61

PLANETOCENTRIC CONIC

C3 19.E03 VHL 4.382

LNCH AZMTH LNCH TiME

gO.DO 21 17 23

gO.O0 5 55 19

100.00 22 31 57

100.00 7 23 28

110.00 23 24 52

110.00 6 47 2

FLIGHT TIME 244.00 ARRIVAL DATE JUN 24 1965

DISTANCE 583.127 EARTH TO MARS

LOt. 29.82 VL 33.123 GAL -5.63 AZL 92.81 HCA 187.80 SMA 195.32 ECC .24921 INC 2.8062 vl 29.942

LOp217.42 VP 20.900 GAP 6.64 AZP 87.22 TAL 551.21 TAp 159.01RCA 145.14 APO 241.50 VZ 23.261

6P 18.17 ZAL 129.24 ZAP 145.91ET9 149.52 ZAE 158.22 ETE 59.03 ZAC 107.17 ETC 255.26 CLP 150.65

DLA -13.10 RAL 155.55 RAO 6567.8 V_L 1t.957 PTH 2.10 VHP 5.529 DpA 14.41 RAP 195.60 ECC 1.3160

L-I TIME |MJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM XNJ 2 CAT INJ 2 LONG

1785.92 -7.38 15.91 15.04 117.42 21 47 lO 1185.6 -3.65 9.22

5297.68 26.94 238.05 20.58 60.94 7 23 7 4667.9 25.41 229.72

1545.14 -8.48 357.84 14.45 116.77 22 57 42 945.1 -4.57 351.03

4983.59 28.17 216.91 20.54 7R.55 8 46 51 4583.6 26.44 208.53

1379.39 -11.33 545.35 12.74 122.47 23 47 52 779.4 -6.97 $36.97

4722.11 31.40 199.95 19.52 75.74 lO 5 44 4122.1 29.13 187.77

DIFFERENTIAL CQRRECTIONS

TOE 1.5641 TRA-2.6177 TC3 2.1090 BAU .6927

ROE .8363 RRA-I.O010 RC3 1.4886 FAU .19489

FOE-4.0652 FRA 5.2590 FC3-8.3251 BSP 17200

ROE 1.7736 8RA 2.8029 9C3 2.5814 FSP 3199

NID-C_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4466.2 SGR 2168.7 865 990.1 ST 2301.4 SR 1166.1 SS 2636.I

RflT .9673 RRF -.9996 RTF -.9906 CRT .9924 CRS .9997 CST .9952

SGB 4994.R R25 -.L_T4 RI$ -.R726 LSA 3683.9 NSA 185.1 SSA 8.4

$G1 4940.0 SG9 497.1 THA 25.44 ELI 2576.8 EL2 127.9 ALF 26.77

LAUNCH DATE OCT 23 19Q4 FLIGHT TIN( 946.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CX:NIC

ML 148.81 LAL .00

RP 235.94 LAP .35

RC 196.086 GL -19.11

PLANETOCENTRIC CONIC

C3 18.031VHL 4.246

LNCH AZMTH LNCH TIN(

90.00 20 53 5

90.00 9 27 29

1DO.DO 22 9 39

100.00 7 53 35

110.00 29 T 2

110.00 9 12 41

DIFFERENTIAL CORRECTIONS

TOE 1.4361 TRA-R.S803

RDE .7249 RRA -.9159

F06-3.9450 FRA 5.5920

BOE 1.6555 BRA 2.7192

DISTANCE 586.752 EARTH TO MARS

29.92 VL 33.099 GAL -5.54 AZt. 92.30 HCA 168.77 SMA 192.87 ECC .24704 INC 2.2952 vl 29.942

LOP 218.39 VP 80.R01 GAP 6.22 AZP 87.73 TAL 331.43 TAp 160.21 RCA 145.22 APO 240.52 V2 23.297

GP 18.95 ZAL 199.97 ZAP 145.R6 ETS 152.95 ZN[ 159.98 ETE 59.02 ZAC 105.74 ETC 255. $6 CLP 149.67

DLA -9.70 RAt. 159.53 RAO 6597.7 VI[L 11.807 PTH 2.09 VHp 5.165 DPA 12.96 RAP 195.11 ECC 1.2967

L-I TIN( INJ LAT INJ lONG |NJ fit ASC INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1984.31 -10.4_ 91.56 15.00 116.48 21 24 29 1284.3 -6.7R 14.77

5139.93 25.95 929.05 19.10 76.73 7 53 8 4539.6 23.17 220.R9

1937.30 -11.45 2.86 14.47 117.80 29 36 58 1037.3 -7.64 556,14

4881.88 29.39 908.51 18.70 75.38 9 14 37 4261.9 24.10 200.25

i457.80 -14.15 347.85 12.R0 191.45 95 31 19 837.6 -9.88 $41.15

4814.35 29.34 180.59 IT.79 71.91 lO _9 38 4014.3 26.54 180.45

MIO-COURllI[ [vlrCUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3 2.9?74 BAU .9539 SGT 4495.1 SGit 2029.5 SG3 1091.9 ST 2241.1 SR 1048.6 SS 2589.9

RC3 1.4755 FAU .19814 RRT .DGR41iStl r -.9909 RTF -.9859 CRT .9926 CRS .9992 CST .9966

FC3-9.4173 BRP 16533 SGB 4909.2 R93 -.L_IG R13 -.9754 LSA 3578.4 HSA 158.0 SSA il.5

BC3 R.7125 F9P 3394 SGI 4R80.4 SG2 462.0 THA 23.92 EL1 2471.6 EL2 115.5 ALF 24.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 28 1984 FLIGHT TIM( 248.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC COMIC DISTANCE 590.390 EARTH TO MARS

RL 149.91 LAL .OO LOt. 29.82 VL 33.076 GAL -§.47 AZL 91.89 HCA 189.75 SMA 192.44 ECC .24498 INC 1.8846 vl 29.942

RP 235.59 LAP .32 LOP 219.36 VP 20.905 GAP 5.81 AZP 88.14 TAL 331.65 TAp 161.40 RCA 145.30 APO 239.59 V2 23.333

RC 196.290 GL -15.16 GP 15.42 ZAL 130.24 ZAP 145.76 ET8 154.83 Z/dE 181.33 ETE 59.59 ZAC 104.57 ETC 255.44 CLP 149.04

PLANETOCENTR I C CONIC

C3 17,149 VHL 4.141 DLA -6.83 RAL 157.31 RAD 6567.7 VEL 11.770 PTH 2.08 VHP 5,020 OPA 11.78 R_P 194.70 ECC 1.2822

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 20 33 39 1964.93 -12.83 26.28 15.17 115.46 21 6 24 1364.9 -9.30 19.36

go. Do 6 53 5 5035.74 23.44 221.96 18.02 73.64 8 17 1 4435.7 20.97 214.17

100.00 21 51 44 1713.04 -13.82 7.24 14.67 116.77 22 20 17 1113.0 -10.12 .41

100.00 $ 17 42 4782.86 24.48 201.56 17.88 72.29 9 37 4 4162.9 21.83 193.76

110.00 22 52 31 1522.72 -16.43 352.33 13.20 120.41 23 17 54 922.7 -12.27 344.69

110.00 9 33 24 4525.94 27.28 182.48 18.56 88.56 10 49 50 3925.9 24.13 174.72

DIFFERENTIAL C_RR(CTION3 MID-COUR$1[ (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.3647 TRA-2.5234 TC3 2.3664 9AU .6358 8GT 4446.4 S6R 1903.4 SG3 1129.5 ST 2163.6 SR 954.7 SS 2540.1

ROE .6399 RRA -.8505 RC3 1.4462 FAU .20817 RRT .9873 RRF -.9977 RTF -.9635 CRT .9918 CRS .9964 CST .9978

FOE-3.8292 FRA 5.9402 FC-10.4079 BSP 16482 SGB 4839.7 RZ3 -.2218 R13 -.9728 LSA 3467.8 MSA 143.3 SSA 14.9

BOE 1.5072 BRA 2.6829 BC3 2.7733 FSP 3622 $81 4816.1 SG2 445.9 THA 22.70 EL1 2362.3 ELI 111.6 ALF 23.69

LAUNCH DATE OCT 23 1964 FL|GHT TIRE 250.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC COLIC D|8TANC( 594.044 EARTH TO MARS

RL 148.81 LAL .00 LOt. 29.62 VL 33°054 GAL -5.39 AZL 91.55 HCA 190.72 SI4A 192.04 ECC .24300 IHC 1.5469 vl

RP 235.24 LAP .29 LOP 220.34 VP 20,910 GAP 5.41 AZlP 89.48 TAL 331.86 TAP 162.58 RCA 145.37 kl=_ 238.70 V2

RC 200.460 GL -12.68 GP 14.41 ZAL 130.42 ZAP 145.36 ET8 159.71 ZAE 162.62 ETE 60.73 ZAC 103.60 ETC 255.50 CLP

PLAN(TOCENTR|C CONIC

C3 16.455 VHL 4.038 DLA -4.38 RAIL. 157.93 RAO 8397.7 VI[L 11.740 PTH 2.07 VHP 4.888 DPA 10.82 RAP 194.34 ECC

LNCH AZNTH iNCH TIM( L-| TIN( |NJ LAT |NJ LONG

90.00 20 17 27 2032.77 -14.78 30._ 15.42 $14.43 20 51 20

90.00 7 14 14 4948.91 25.85 218.24 17.21 71.29 8 36 43

100.00 21 38 44 $777.00 -15.75 15.01 14.95 |15.74 22 6 21

100.00 9 57 38 4679.91 22.88 198.07 16.83 69.96 9 55 38

110.00 22 40 16 1578.10 -18.31 354.32 13.56 119.39 23 6 55

110.00 9 50 35 4451.57 25.34 177.38 15.95 66.25 11 4 47

DIFFERENTIAL CCRRECT|ON8 M|O-CouflsI[ EXI[CUT|OI ACCURACY

TOE 1.2799 111A-2.4813 TC3 2.4388 BAU .8211 Sr, T 4420.2 Sr_ 1809.7 SG3 1196.6

RDE .5786 RRA -.7954 RC3 1.422_ FAU .21921 RflT .9Q62 W -.9971RTF -.9658

FD(-3.7898 FRA 6.2943 FC-11.3758 BSP 16405 _ 4775.2 fl23 -.2204 R13 -.9724

BOE 1.4038 BRA 2.6058 9C3 2.8232 FSP 3658 SG| 4755.5 $82 433.1 THA 21.74

29.942

23.369

148.16

1.2708

|NJ RT ASC INJ AZMTH |NJ TIME I=Q CST TIM INJ 2 LAT IHJ 2 LONG

1432.8 -11.36 23.28

4348.9 18,90 208.65

1177.0 -12.15 4.06

4079.9 19.72 198.51

978.1 -14.25 347.75

3851.6 25.91 170.09

ORBIT DETERMINATION ACCURACY

ST 2093.7 SR 882.5 SS 2499.9

CRT .9909 CRS .9973 CST .9960

LSA 3575.6 MSA 131.1 SSA 19.8

EL1 2269.5 EL2 109.6 ALF 22.72

LAUNCH DATE OCT 23 1964 FL|GHT TIME 252.00

HELIOCENTRIC CONIC DISTANCE 597.714

RL 148.81LAL .DO LOt. 29.62 VL 33.033 GAL -5.32 AZL 91.27 HCA 191.70 SMA

RP 234.89 LAP .26 LOP 221.32 VP 20.918 GAP 5.01 A ZP 88.76 TAL 352.07 TAp

RC 202.623 GL -10.50 GP 13.56 ZAL 130.46 ZAP 144.63 ETS 159.54 ZAE 163.79 ETE

PLANETOCEMTRIC CON|C

C3 15.889 VHL 3.986 DLA -2.25 RAL 158.43 RAD 6567.6 VEL 11.716 PTH 2.06 VHp

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT

gO.DO 20 3 33 2091.09 -16.39

gO.DO 7 32 9 4874.65 18.95

100.00 21 23 51 1832.07 -17.34

100.00 8 54 32 4608.89 20.93

110.00 22 29 41 1_23.97 -19.88

110.00 10 5 11 4367.76 23.52

DIFFERENT|AL CCRRECTION3

TOE 1.2080 TRA-2.4352 TC3 2.4978 BAU .8084

RDE .5284 RRA -.7490 RC3 1.4020 FAU .22833

FDE-3.6GDG FRA 6.3900 FC-12.3321 9SP 16288

BDE 1.3186 BRA 2.5478 BC3 2.8643 FSP 4095

ARR|VAL DATE JUL 2 1965

LAUNCH DATE OCT 23 1964

EARTH TO MARS

191.65 _CC .24110 |NC 1.2644 vl 29.942

163.77 RCA 145.44 APO 237.86 V2 23.405

62.47 ZAC 102.79 ETC 255.55 CLP 147.23

HELIOCENTRIC C_N|C

RL 146.81LAL

RP 234.53 LAP

4.762 DpA 10.03 RAp 194.03 ECC 1.2615

|NJ LONG INJ RT kSC |NJ AZIATH INJ T|ME PO CST TIM INJ 2 LAT ]NJ 2 LONG

33.61 15.70 113.42 20 38 24 1491.1 -15.09 26.69

211.45 18.61 69.48 8 53 23 4274.6 16.98 204.04

14.32 15.26 114.75 21 54 23 1232.1 -13.87 7.26

191.51 16.21 68.15 10 11 21 4008.9 17.78 184.13

357.34 13.92 118.40 22 56 47 1026.0 -15.93 350.44

173.49 14.98 64.45 11 18 19 3787.8 19.89 166.23

M|O-COURS( EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4387.7 SGR 1728.3 SG3 1264.1 ST 2030.6 SR 826.1SS 2467.6

RRT .9651RRF °.9985 RTF -.9641 CRT .9899 CRS .9958 CST .9985

$68 4715.8 RZ3 -.2179 R13 -.9722 LSA 3298.6 MSA 120.9 SSA 23.1

SG1 4898.8 862 422.6 THA 20.99 EL1 2189.5 EL2 108.6 ALF 21.99

FL|GHT T|NE 254.00 ARRIVAL DATE JUL 4 1965

OIDTANCE 601.398 EARTH TO MARS

.00 LOL 29.62 VL 33.018 GAL -S.25 AZl. 91.03 HCA 192.68 SMA 191.28 ECC .23929 INC 1.0247 Vl 29.942

.22 LOP 222.31VIP Z0.927 GAP 4.62 AZP 69.00 TAL 332.27 TAp 164.95 RCA 145.51 APO 237.06 V2 23.442

RC 204.770 GL -8.82 r,de

PLANETOCENTRIC CON|C

C3 15.415 VHL 3,928 OLA

LNCH AZ14TH LI_H T|NE L-I TIN( INJ LAT

90.00 t9 5t 21 2142.03 -17,74

90.00 7 47 38 48011.98 19.86

100.00 21 12 31 1880.25 -18.99

100.00 9 9 8 4547.02 19.31

110.00 22 20 21 1887.91 -21.22

110.00 10 17 47 4332.12 21.85

DIFFERENTIAL CDRR2CT|ON$

TDE 1.1443 TRA-2.3842 TC3 2.5414 BAU .5995

ROE .4908 RRA -.7098 RC3 1.3851 FAU .23847

FOE-3.8132 FRA 6.8934 FC-13.2909 BSP 1854g

BOE 1.2451 9RA 2.4898 9C3 2.8943 FSff 4341

12.84 ZAL 130.41 ZAP 144,17 ET$ 160.15 ZN[ 164.84 ETE 64.83 ZAC 102.09 ETC 255.59 CLP 146.26

-.39 RAL 159.84 RJU) |5S?.1 _ 11.696 PTH 2.06 VHP 4.646 DpA 9.37 RAP 193.73 ECC 1.2537

|NJ _ _lAJ RT A$C |NJ AZNTM INJ T|ME I_ CST TIM INJ 2 LAT INJ 2 LONG

38.94 $5.99 112.44 20 27 3 1542.1 -14.55 29.72

207.36 _l.14 88.06 9 7 46 4210.0 15.22 200.11

1T.2T 15.59 113.76 21 43 51 1280.2 -15.32 10.09

197.62 15.72 66.73 10 24 55 3947.0 16.00 180.40

359.N 14.28 117.45 22 48 9 1067.9 -17.37 352.84

170.04 |4.45 63.03 11 29 59 3732.1 18.06 162.96

NIO-CoURW[ Lr_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 4347.1 _ 1814.0 983 1332.2 ST 1970.6 SR 761.4 Ss 2441.8

RRT .9941 _ -.9954 RTF -.9845 CRT .9886 CRS .9939 CST .9990

4854.9 R23 -.2148 R13 -.9721 LSA 3231.5 MSA 113.9 SSA 27.4

SG1 4838.3 Sl;2 414.5 THA 20.43 EL1 2117.1 EL2 108.7 ALF 21.47

442



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 23 1964 FLIGHT TIM( 256.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CC_iIC 01STANCE 605.097 EARTH TO MARS

RL 148.81LAL .00 LOt. 29.62 VL 32.994 GAL -5.18 AZL 90.82 HCA 193.67 SMA 190.93 ECC .23757 INC .8179 vl 29.942

RP 234.17 LAp .19 LOP 223.29 VP 20.939 GAP 4.23 kip 89.20 TAL 332.46 TAp 166.13 RCA 145.57 APO 236.29 V2 23.479

RC 206.900 GL -6.96 GP 12.22 ZAL 130,30 ZAP 143.42 ET8 161.59 ZAE 185.78 ETE 67.85 ZAC 101.48 [TC 255.62 CLP 145.25

PLANETOCENTRIC CONIC

C3 13.009 VHL 3.874 OLA 1.26 RAL 159.18 RAO 8567.6 VEL 11.679 PTH 2.05 V44R 4.535 DpA 8.82 RAp 193.45 ECC 1.2470

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

90.00 19 40 28 2187.20 -18.89

90.00 8 1 11 4752.85 16.87

100.00 21 2 24 1922.92 -19.84

100.00 9 21 56 4492.36 17.81

110.00 22 12 0 1705.09 -22.37

110.00 10 28 50 4282.98 20.30

DIFFERENTIAL CORRECTIONS

TOE 1.0871 TRA-2.3340 TC3 2.5745 BAU .§855

ROE .4616 RRA -.8780 RC3 1.3735 FAU .24705

FDE-3.3740 FRA 7.2009 FC-14.2§05 SSP 15976

8OE 1.1811BRA 2.4299 BC3 2.9180 FSP 4584

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

39.75 16.26 111.49 20 16 58 1587.2 -15.81 32.44

203.85 15.77 88.92 9 20 24 4152.9 13.60 196.70

19.91 15.86 112.83 21 34 27 1322.9 -16.58 12.64

184.28 15.34 65.59 10 36 48 3892.4 14.36 177.16

2.t3 14.61 116.55 22 40 25 1105.1 -18.62 355.00

167.06 14.04 61.89 11 40 13 3683.0 16.38 160.13

MIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4299.§ SGR 1E12.0 SG3 1402.0 ST 1913.5 SR 746.4 38 2423.6

RRT .HI8 RRF -.9944 RTF -.9847 CRT .9874 CRS .9915 CST .9993

SG,8 4591.8 R23 -.2111 R13 -.9721 LSA 3174.8 MSA 111.1 SSA 31.2

SGI 4373.5 ST,2 409.4 TMA ZO. 02 EL1 2051.0 EL2 110. D ALF 21.t 3

LAUNCH DATE OCT 23 1984 FLIGHT TIME 238.00 ARRIVAL DATE JUb 8 1965

HELIOCENTRIC CONIC DISTANCE 608.809 EARTH TO MARS

RL 148.81LAL .00 LOt. 29.62 VL 32.975 GAL -3.12 AZL 90.84 HCA 194.66 SMA 190.60 ECC .23592 INC .6388 vl 29.942

RP 233.80 LAp .18 LOP 224.28 VP 20.952 GAP 3.85 AZI= 89.38 TAL 332.84 TAp 167.30 RCA 145.64 APO 235.37 V2 23.317

RC 209.011GL -3.49 GP 11.69 ZAL 130.13 ZAP 142.59 ETS 162.87 ZAE 166.62 ETE 71.57 ZAC 100.95 ETC 255.65 CLP 144.21

PLANETOCENTRIC CONIC

C3 14.633 VHL 3.828 OLA 2.74 RAt. 159.48 RAO 6567.6 VEL 11.664 PTH 2.05 VHP 4.429 DpA 8.36 RAp 193.18 ECC 1.2412

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 30 38 2227.64 -19.88 42.31 18.62 110.59 20 7 48 1627.6 -16.90 34.90

90.00 8 13 15 4701.77 15.48 200,74 15.48 65.99 9 31 37 4101.8 12.11 193.69

100.00 20 53 15 1961.15 -20.83 22.32 18.13 111.94 21 25 56 1361.1 -17.87 14.95

100.00 9 33 19 4443.49 16.41 181.31 15.04 64.66 10 47 22 3843.5 12.86 174.31

110.00 22 4 26 173R.37 -23.37 4.20 14.92 113.69 22 33 24 1138.4 -19.72 356.96

110.00 10 38 38 4239.02 18.87 164.46 13.71 60.95 11 49 17 3639.0 14.85 157.63

DIFFERENTIAL CORRECTION8 RID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE _.0389 TRA-2.2781 TC3 2.5983 SAU .5751 SET 4244.7 SSR 1569.7 $G3 1473.4 ST 1860.2 8R 718.6 69 2410.7

ROE .4386 RRA -.8489 RC3 1.3658 FAU .25786 RRT .9617 RRI r -.9832 RTF -.9649 CRT .9862 CRS .9888 CST .9996

F0(-3.5435 FRA 7.3096 FC-13.2332 BSP 15758 $G8 4525,7 R23 -.2068 RI3 -.9721 LSA 3126.4 MSA 111.4 SSA 34.1

BOE 1.1238 BRA 2.3681 BC3 2.9354 FSP 4835 SGI 4507.5 SG2 405.2 THA 19.74 EL1 1991.1 EL2 111.3 ALF 20.92

LAUNCH DATE OCT 23 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL lO 1965

HELIOCENTRIC CONIC DISTARCE 612.555

RL 146.61LAL .00 LOL 29.62 VL 32.958 GAL -5.DE AZL 90.48 HCA 195.65 SNA

RP 285.44 LAp .13 LOP 225.27 VP 20.967 GAP 3.48 AZF 89.54 TAL 332.82 TAp

RC 211.104 GL -4.17 GP 11.23 ZAL 129.96 ZAP 141.69 ETS 164.02 ZAE 167.35 ETE

PLANETOCENTRIC CONIC

C3 14.342 VHL 3.787 DLA 4.07 RAL 159.69 RAD 6367.6 VEL 11.650 pTH 2.05 VHP

LNEH AZMTH LNCH TiME L-I TIME INJ LAT

90.00 19 21 39 2264.21 -20.74

90.00 6 24 6 4633.63 14.18

tOO.DO 20 44 53 1995.70 -21.69

100.00 9 43 32 4399.38 15.10

110.00 21 57 30 1788.43 -24.24

110.00 10 47 23 4199.41 17.54

0IFFERENTIAL CORRECTIONS

TDE .9930 TRA-2.2166 TC3 2.6197 8AU .§863

RDE .4210 RRA -.6210 RC3 1.3643 FAU .26949

FDE-3.5366 FRA 7.8093 FC-16.2670 8_P 15415

BOE 1.0786 BRA 2.3019 6C3 2.9536 FSP 5085

EARTH TO MARS

lg0.28 ECC .23435 INC .4796 vl 29.942

168.47 RCA 14§.69 Apo 234.88 v2 23.555

76.03 ZAC 100.48 ETC 255.68 CLP 145.13

4.329 DpA 7.98 RAp 192.90 ECC 1.2360

INJ LONG INJ RT A$C |NJ 42!4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

44.63 16.76 109.72 19 39 23 1664.2 -17.87 37.t6

197.98 15.24 65.23 9 41 42 4055.6 10.73 191.00

24.52 16.38 111.08 21 18 9 1395.7 -18.64 17.06

178.68 14.79 63.89 10 56 52 379g.4 11.47 171.77

6.10 15.21 114.87 22 26 59 1168.4 -20.68 358.76

162.15 13.44 60.18 11 57 24 3599.4 13.45 155.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4162.9 SGR 1536.4 SG3 1547.3 ST 1810.5 SR 697.5 Ss 2406. t

RRT .9606 RRF -.R820 RTF -.9652 CRT .9849 CRS .9858 CST .9997

4456.2 R23 -.2019 R13 -.9722 LSA 3088.5 MSA 115.5 SEA 35.7

SGI 4438.0 SGR 402.3 THA 19.60 EL1 1936.9 EL2 112.8 ALF 20.85

LAUNCH DATE OCT 23 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC DI STANCE 616.270 EARTH TO MARS

RL 148.81 LAL .00 LOL 29.62 VL 32.641 GAL -5.01 AZL 90.34 HCA 196.85 SMA 189.98 (CC .23285 INC .3396 V1 29.942

RP 233.07 LAp .10 LOP 228.27 Vp 20.983 GAP 3.11 AZP 89.67 TAL 332.99 TAp 169.64 RCA 145.75 APO 234.22 v2 23.593

RC 213.179 GL -2.98 GP 10.82 ZAL 129.76 ZAP 140.72 ET8 185.05 ZAE 167.94 ETE 81.24 ZAC 100.06 ETC 235.70 CLP 142.01

PLANETOCENTRIC CONIC

C3 14.064 VHL 3.750 OLA 5.27 RAL 139.89 RAD 6567.G VEL 11.638 PTH 2.04 VHP 4.232 DpA 7.66 RAp 192.62 ECC 1.2315

LNCH AZMTN LNCH TIME L-I TIM( INJ LAT INJ I,_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 13 23 2297.54 -21.49 46.81 16.98 108.89 19 51 40 1697.5 -18.72 39.23

90.00 8 33 57 4613.66 12.97 195.49 13.05 64.61 9 50 51 4013.7 9.45 188.58

100.00 20 37 12 2027.18 -22.4§ 26.55 16.61 110.27 21 10 59 1427.2 -19.49 19.01

100.00 9 52 49 4339.27 13.89 176.32 14.39 63.26 11 5 28 3759.3 10.19 169.49

110.00 21 51 9 1795.76 -23.01 7.84 15.47 114.10 22 21 4 1195.8 -21.54 .41

110.00 10 53 22 4163.44 16.31 160.09 13.22 59.54 12 4 45 3563.4 12.15 153.48

DIFFERENTIAL CORRECTIONs MIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9309 TRA-2.1748 TC3 2.5653 8AU .5436 SET 4106.1 SGR 1506.3 SG3 1620.5 ST 1740.2 9R 677.1 SS 2891.3

ROE .4038 RRA -.6024 RC3 1.3561 FAU .27950 RRT .9568 RRF -.990T RTF -.9635 CRT .9818 CRS .9818 C3T .9997

FOE-3.4954 FRA 8.1596 FC-17.20§0 SS4P 15584 SGS 4373.7 R23 -.2041 R13 -.9709 LSA 3031.2 MSA 123.1 SSA 36.7

BOE 1.0147 BRA 2.2567 BC3 2.9019 FSP 5394 SGI 4354.2 $62 412.8 THA 19.53 EL1 1863,4 EL2 120.1 ALF 21.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE OCT 23 1964 FLIGHT TIH4[ 264.00 ARRIVAL DATE JUL t4 1965

HELIOCENTRIC CONIC OISTANCE 820.020 EARTH TO MARS

RL 148.81 LAL .00 LOt. 29.62 VL 32.925 GAL -4.95 AZL 90.22 HCA 197.65 SMA 189.70 ECC .23143 INC .2138 vl 29.942

tip 232.70 LAP .07 LOP 227.27 VP 21.00! GAP 2.75 AZP 89.79 TAL 333.15 TAp 170.80 RCA 145.80 Apo 233.60 V2 23.651

RC 215.236 GL -1.90 GP 10.47 ZAL 129.54 ZAP 139.70 ETS 186.00 ZkE 168.38 ETE 87.16 ZAC 99.68 ETC 255.72 CLp 140.85

PLAN(TOCENTRIC CONIC

C3 13.814 VHL 3.717 OLA 8.38 RAL 160.08 RAG 8567.5 VEL 11.828 pTH 2.04 VHp 4.139 DpA 7.40 RAp 192.33 ECC 1.2273

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 5 42 2328.16 -22.15

90.00 8 42 39 4575.14 11.84

100.00 20 30 4 2058.04 -23.12

100.00 10 I 18 4322.50 12.75

110.00 21 45 14 1820.79 -2§.70

110.00 11 2 37 4130.51 15.17

DIFFERENTIAL CCRRECTION8

TOE .8904 TRA-2.1109 TC3 2.3560 BAU .5347

ROE .3924 RRA -.5835 RC3 1.3596 FAU .29149

F0(-3.4934 FRA 8.4767 FC-16.2882 084P 15257

BOE .9730 BRA 2.1900 BC3 2.8951 FSP 5657

INJ LONG ]NJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

48.81 17.19 108.10 19 44 30 1728.2 -19.47 41.16

193.23 14.89 64.09 9 59 14 3975.1 8.26 186.38

28.44 16.83 109.49 21 4 20 1456.0 -20.25 20.82

174.18 14.42 62.73 11 13 20 3722.5 8.99 167.41

9.47 15.72 113.36 22 15 35 1220.8 -22.31 1.95

156.23 13.03 58.99 12 11 27 3530.5 10.95 151.66

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

ST, T 4026.8 SGR 1485.4 SG3 1698.1 8T 1688.8 SR 863.7 SS 2391.6

RRT .9553 RRF -.9893 flTF -.9634 CRT .9802 CRS .9779 CST .9996

SG8 4292.0 R23 -.1999 R13 -.9709 LSA 2998.8 MSA 133.9 SSA 36.8

SG1 4272.0 862 414.1 THA 19.60 EL1 1810.4 EL2 122.7 ALF 21.17

LAUNCH DATE OCT 23 1964 FLIGHT TIM( 268.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CCNIC OISTANCE 823.785 EARTH TO MARS

RL 148.81LAL .00 LOL 29.62 VL 32.910 GAL -4.90 AZL 90.10 HCA 198.65 Sl4A 189.43 ECC .23007 INC .1018 Vl 29.942

RP 232.32 LAP .03 LOP 228.27 VP 21.021 GAP 2.39 AZP 89.90 TAL 333.31 TAp 171.96 RCA 145.85 Apo 233.01 V2 23.670

RC 217.275 GL -.926P 10.15 ZAL 129.32 ZAP t38.81ET9 168.88 ZAE 168.64 ETE 93.69 ZAC 99.33 ETC 255.74 CLP 139.66

PLANETOCENTRIC CONIC

C3 13.387 VHL 3.686 DLA 7.37 RAL 160.20 RAO 8567.5 VEL 11.618 pTH 2.04 VHp 4.049 DpA 7.20 RAp 192.02 ECC 1.2236

LNCH AZMTH LNCH TIH( L-I TIM( |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH 1NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 58 32 2386.46 -22.74 50.87 17.38 107.34 19 37 48 1756.5 -20.15 42.96

90.00 8 51 18 4538.80 10.77 191.18 14.76 63.85 10 6 57 3939.6 7.14 184.36

100.00 -20 23 24 2082.70 -23.71 30.Z0 IT.03 108.75 20 58 7 1482.7 -20.93 22150

100.00 10 9 6 4288.89 11.88 172.23 14.29 62.29 11 20 35 3688.6 7.88 163.50

110.00 21 39 43 1843.86 -28.31 10.98 15.95 112.65 22 10 27 1243.9 -23.01 3.37

110.00 11 8 16 4100.19 14.10 158.53 lZ.88 58.33 12 17 36 3500.2 9.83 150.03

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTioN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8598 TRA-2.0370 TC3 2.5560 BAU .3288 _T 3940.8 _ 1470.4 $63 1778.9 ST 1645.0 SR 634.8 SS 2399.9

ROE .3844 RRA -.3660 RC3 1.3687 FAU .30448 RRT .9§47 RRF -.9879 RTF -.9638 CRT .9795 CRS .9739 CST .9993

FOE-3.5128 FRA 8.7838 FC-18.4001 BSP 14712 _ 4206.2 R23 -.1932 R13 -.9713 LSA 2978.6 HSA 144.5 SSA 36.1

BOE .9418 BRA 2.1142 9C3 2.8894 FSP 5894 SGI 4185.9 SG2 411.9 THA 19.81 ELI 1766.2 EL2 123.0 ALF 21.41

LAUNCH OATE OCT 25 1964 FLIGHT TIME 258.00 ARRIVAL CATE JUL 18 1965

HELIOCENTRIC CONIC DISTANCE 627.559 EARTH TO MARS

RL 148.81LAL .00 LOt. 29.82 VL 32.895 GAL -4.85 AZL 90.00 HCA 199.66 3MA 189.17 ECC .22878 IHC .0000 vl 29.942

RP 231.95 LAP .00 LOP 229.28 VP 21.042 GAP 2.03 AZP go.o0 TAL 333.45 TAp 173.11 RCA 145.89 APO 232.45 V2 25.709

RC 219.293 GL -.01GP 9.87 ZAL 129.09 ZAp 137.48 ET3 167.65 ZAE 188.72 (TE 100.63 ZAC 99.01ETC 255.76 CLP 138.42

PLANETOCENTRIC CONIC

C3 13.381VHL 3.658 OLA 8.29 RAL 160.33 RAD 8_67.5 VEL 11.609 PTH 2.03 VHp 3.963 DpA 7.04 RAp 191.70 ECC 1.2202

INJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

52.42 17.55 106.62 19 31 32 1782.7 -20.76 44.64

189.28 14.66 63.29 10 14 7 3906.7 6.11 182.50

31.84 17.22 108.04 20 52 18 1507.4 -21.35 24.08

170.44 14.18 61.92 11 27 17 3657.2 6.85 163.75

12.39 16.16 111.98 22 5 40 $265.2 -23.64 4.71

154.98 12.75 58.14 12 23 18 3472.2 6.79 148.52

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3842.1 $GR 1458.3 963 1860.5 ST 1591.3 SR 646.8 99 2405.1

RRT .9528 RRF -.9864 RTF -.9631 CRT .9778 CRS .9694 CST .9989

S_ 4109.5 R23 -.1905 R13 -.9709 LSA 2951.1MSA 136.7 sJA 35.5

SG1 4088.3 SG2 416.9 THA 20.10 ELI 1713.1EL2 125.9 ALF 21.80

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.DO 18 51 49 2382.74 -23.26"

90.00 8 59 1 4506.67 9.77

100.00 20 17 11 2107.44 -24.25

100.00 10 18 20 4257.22 10.68

110.00 21 34 35 1865.21 -26.68

110.00 11 15 28 4072.20 13.10

OIFF(RENTIAL C(_RRECTIONS

TOE .8211 TRA-1.9?02 TC3 2.5137 BAU .5126

RDE .3770 RRA -.3323 RC3 1.3761 FAU .31692

FOE-3.3193 FRA 9.1176 FC-20.50§0 BSP 14375

80E .9033 BRA 2.0482 0C3 2.8657 FSP 6178

LAUNCH DATE OCT 23 1944 FLIGHT TIME 270.00 ARRIVAL OATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 631.345

RL 148.81 LAL .00 LOL 29.62 VL 32.681GAL -4.81 AZI. 89.91HCA 200.66 SMA

RP 231.57 LAP -.03 LOP 230.29 VP 21.065 GAP 1.69 AZP 90.09 TAL 333.59 TAp

RC 221._7 GL .82 GP 9.62 ZAL 128.87 ZAP 136.29 ET8 168.39 ZAE 168.59 ETE

PLAN(TOCENTRIC C(_41C

CS 13.194 VHL 3.632 OLA 9.15 RAL 160.44 RAO 6567.5 VEL 11.601PTH 2.03 VHp 3.880 OpA

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LOIG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 43 32 2407.28 -23.73 54.07 17.72 105.92 19 25 39

90.00 9 6 13 4476.04 8.83 187.51 14.58 62.98 10 20 49

100.00 20 11 20 2130.49 -24.72 33.39 17.40 107.38 20 48 51

100.00 10 23 5 4228.05 9.74 168.78 14.09 61.60 11 33 33

110.00 21 29 46 1885.07 -27.38 13.72 18.37 111.34 22 1 11

110.00 11 21 9 4048.23 12.16 153.55 12.65 57.80 12 28 35

DIFFERENTIAL CORRECTIONS MIO-COUR_M[ EXECUTION ACCURACY

TOE .7830 TRA-1.9013 TC5 2.4557 BAU .4973 SGT 3733.1 _ 1449.7 963 1944.1

ROE .3711RflA -.3406 RC3 1.3854 FAU .32868 tiNT .9502 RRF -.9849 RTF -.962!

F08-3.5288 FRA 9.4587 FC-21.8315 BSP 14016 _ 4004.7 R23 -.1884 R13 -.9704

60E .8685 BRA 1.9787 BC3 2.6196 FSP 6470 SG1 3982.2 862 423.6 THA 20.50

EARTH TO MARS

188.92 ECC .22756 1NC .0901 vl 29.942

174.25 RCA 145.93 APO 231.92 v2 23.748

107.74 ZkC 98.70 ETC 255.79 CLP 137.15

6.92 RAp 191.33 ECC 1.2171

PC) CST TIM INJ 2 LAT ]NJ 2 LONG"

1807.3 -21.32 46.23

3876.0 5.13 180.77

1530.5 -22.11 23.56

3628.0 5.88 162.13

1285.1 -24.22 5.97

3446.2 7.82 147.14

ORBIT DETERMINATION ACCURACY

ST 1335.8 SR 640.9 SS 2411.g

CRT .9761CRS .9646 CST .9984

LSA 2925.2 M6A 169.5 SSA 34.9

EL1 1659.2 EL2 128.9 ALF 22.30

444



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. 1, 1964)

LAUNCH OATE (_T 23 1964

HELIOCENTRIC C(_IIC

RL 140.81 LAL .DO

RP 231.20 LAp -.06

RC 223.281 GL 1.59

PLANETOCENTRIC CONIC

CS 13.025 VHL 3.609

LMCH AZMTH LNCH TIRE

90.00 18 39 36

90.00 9 12 58

100.00 20 5 51

100.00 10 29 24

110.00 21 25 15

110.00 11 26 29

FLIGHT TIME 272.00 ARRIVAL DATE JUL 22 1965

DISTANCE 635.142 EARTH TO MARS

LOt. 29.62 VL 32.868 GAL -4.76 AZL 89.82 HCA 201.68 SMA 188.69 ECC .22641 INC .1754 vl 29.942

LOP 231.30 VP 21.089 GAP 1.35 AZF 90.16 TAL 333.72 TAp 175.39 RCA 145.97 APO 231.41 V2 23.788

GP 9.39 ZAL 128.66 ZAP 135.05 ETS 169.07 ZA( 168.25 ETE 114.73 ZAC 98.42 ETC 235.81 CLp 135.84

DLA 9.94 RAL 160.54 RAD 6567.5 VEL 11,594 PTH 2.03 VHp 3.800 OpA 6.8A RAp 190.99 ECC 1.2143

L-I TIRE INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2430.23 -24.15 55.62 17.88 105.25 19 20 6 1830.2 -21.82 47.72

4447.45 7.94 185.87 |4,52 62.73 lO 27 5 3847.4 4.22 179.17

2152.06 -23.15 34.85 17.57 106.71 20 41 43 1§52.1 -22.62 26.96

4200.85 8.86 167.25 14.02 61.33 11 39 25 3600.9 4.97 160.65

1903.60 -27.82 14.97 16.56 110.72 21 56 $8 1303.5 -24.74 7.15

4022.07 11.28 152.23 12.57 57.52 12 33 31 3422.1 6.91 145.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7460 TRA-l.B_96 TC3 2.3937 BAu .481D _KfT 3813.9 _,R 1444.5 SG3 2029.9

ROE .3666 RRA -.5307 RC3 1.3968 FAU .34274 RRT .9475 RRF -.9834 RTF *.9609

FD(-3.5422 FRA 9.9073 FC-22.7949 9_lIP 13827 9_ 3891.9 R23 -.1670 R13 -.9697

BOE .8312 BRA 1.9050 BC3 2.7628 FSP 6772 SG1 3867.9 SG2 431.6 THA 21.02

LAUNCH DATE OCT 25 1964 FLIGHT TIM( 274.00

HELIOCENTRIC COLIC DISTANCE 636.950

RL 148.81LAL .00 LOL 29.62 VL 52.859 GAL -4.72 AZL 89.75 HCA 202.69 SI4A

RP 230.82 LAP -.10 LOP 232.31VP 21.114 GAp 1.01 AZP 90.23 TAL 333.83 TAp

RC 225.247 GL 2.31 r,_ 9.19 ZAL 128.45 ZAp 153.77 ETS 169.70 ZAI[ 167.71 ETE

PLAN[TOCE_TRIC CONIC

C3 12.867 VHL 3.587 DLA 10.67 RAL 160.64 RAD 9597.5 V(L 11.587 PTH 2.03 VHP

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT INJ L(_iG INJ RT ASC INJ AZIATH INJ TIM(

90.00 18 54 1 2451.92 -24.55 57.09 18.04 104.61 19 14 52

90.00 9 19 19 4420.68 7.10 184.55 14.48 62.52 10 33 0

100.00 20 O 41 2172.31 -25.54 36.22 1?.74 106.08 20 36 53

100.00 10 35 20 4175.45 6.03 IS$.82 13.98 61.11 11 44 55

110.00 21 21 O 1920.96 -28.23 19.15 16.75 110.13 21 53 1

110.00 11 31 50 395H).54 10.45 151.01 1Z.51 57.27 12 38 10

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE .7094 TRA-1.TSGO TC3 2.2952 BAU .4635 SGT 3484.5 SGR 1442.0 $83 2117.5

ROE .3430 flflA -.3224 RC3 1.4092 FAU .3560D RRT .9444 RRF -.9918 RTF -.9590

FDE-3.5555 FRAID.1669 FC-23.9524 BSP 132_8 S_ 3771.1 R23 -.1865 RI3 -.9688

009 .79S9 BRA 1.8320 BC3 2.6933 FSP 7087 SG1 3745.2 SG2 441.0 THA 21.66

ORBIT OETERMINATION ACCURACY

ST 1479.3 SR 636.8 S9 2421.0

CRT .9745 CR5 .9595 CST .9978

LSA 2901.8 MSA 182.7 SSA 34.A

EL1 !605.1EL2 131.8 ALF 22.92

ARRIVAL DATE JUL 24 1965

EARTH TO MARS

188.47 ECC .22531 INC .2534 vl 29.942

176.53 RCA 146.01 APO 230.94 V2 23.827

121.42 ZAC 98.15 ETC 255.83 CLP 134.49

3,724 DpA 6.79 RAP 190.60 ECC 1.2118

PO CST TIN INJ 2 LAT INJ 2 LONG

1851.8 -22.28 49.14

3820.7 3.36 177.67

1572.3 -23.09 28.28

3575.4 4.11 159.22

1321.0 -25.22 8.27

3399.5 6.07 144.67

ORBIT DETERMINATION ACCURACY

ST 1421.1 SR 634.1 SS 2431.0

CRT .9729 CRS .9542 CST .9970

LSA 2879.5 MSA 196.2 5SA 33.9

EL1 1550.3 EL2 134.4 ALF 23.65

LAUNCH DATE OCT 23 196_

HELIOCENTRIC CONIC

RL 148.61 LAL .DO

RP 250.43 LAp -.13

RC 227.193 GL 2.98

PLANETOCENTRIC CONIC

C3 12.726 VHL 3.5G7

LNCH AZMTH LNCH TIME

90.00 18 29 44

go.o0 9 25 19

100.00 19 55 48

100.00 10 40 56

110.00 21 17 1

110.00 11 36 13

FLIGHT TIN( 276.00 ARRIVAL DATE JUL 26 1965

DISTANCE 542.768

LOt. 29.62 VL 32.644 GAL -4.99 AZL 89.68 HCA 203.71 SMA

LOP 233.33 VP 21.141 GAP .66 AZP 90.30 TAL 333.94 TAp

GP 9.00 ZAL 128.25 ZAP 132.43 ITS 170.29 ZAE 166.97 ETE

EARTH TO MARS

188.27 ECC .22429 INC .3244 vl 29,949

177.65 RCA 146.04 APO 230.48 V2 23.067

127.57 ZAC 97.88 ETC 255.85 CLp 133.09

DLA 11.36 RAL 160.73 RAO 6567.5 VEL 11.581 PTH 2.03 VHP 3.6SO OPA 6.78

L-I TIME |NJ LAT iNJ LONG |NJ RT ASC |NJ AZI4TH INJ TIME PO CST TXM

2472.18 -24.67 56.48 16.20 103.99 19 9 56 1872.2

4_95.57 6.31 182.93 14.46 62.34 10 38 35 3795.6

2191.37 -25.90 37.53 17.90 105.48 20 32 20 1591.4

4151.61 7.24 164.49 13.95 60.92 11 50 8 3551.6

1937.26 026.60 17.27 15.94 109.57 21 49 18 1337.3

3978.49 9.68 149.87 12.47 57.05 12 42 32 3378.5

RAp 190.18 ECC 1.9094

INJ 2 LAT INJ 2 LON6

-22.70 50.45

2.56 176.26

-23.52 29.54

3.31 157.91

-25.67 9.32

5.27 143.56

DIFFERENTIAL CORRECTIONS

TOE .6746 TRA-1.6761 TC3 2.1936 8AU .4449

ROE .3609 RflA -.5152 RC3 1.4236 FAU .36972

FDE-3.5769 FflA10.5270 FC-25.1528 BSP 12764

DOE .7650 BRA 1.7554 6C3 2.6151 FSP 7398

MID-COURSE EXECUTION ACCURACY

SGT 3343.8 SGR 1442.2 SG3 2206.9

RRT ,9410 RRF -.9603 RTF -.9568

$4;8 364!.5 R23 -.1967 R13 -.9677

981 3613.4 SG2 451.7 THA 22.46

LAUNCH DATE OCT 23 1964 FLIGHT TIM( 278.00

HELIOCENTRIC CONIC

RL 146.81LAL .00

RP 230.05 LAP -.19

RC 229.120 GL 3.60

PLANET_ENTRIC CONIC

C3 12.597 VHL 3.549

LNCH AZ14TM LNCH TIN(

90.DO 18 23 45

90.00 9 31 1

100.00 19 51 12

100.00 10 46 15

110.00 21 13 16

110.00 11 40 41

OIFFERENTIAL CCRRECTION$

TOE .6409 TRA-1.5969

ROE .3593 flRA -.5091

FDE-3.6021 FRAIO.9958

DOE .7348 BRA 1.6761

DISTANCE 646.598

LOL 29.62 VL 32.833 GAL -4.65 AZL 89.61 HCA 204.73 SMA

LOP 234.36 VP 21.199 GAP .35 AZP 90.35 TAL 334.04 TAp

GP 8.83 ZAL 128.06 ZAP 131.05 ET3 170.85 ZA( 166.06 ETE

ORBIT DETERMINATION ACCURACY

ST 1362.5 SR 633.1 SS 2444.U

CRT .9716 CRS .9488 CST .9960

LSA 2861.0 MSA 209.7 5SA 35.4

EL1 1496.1 (L2 136.4 ALF 24.51

ARRIVAL DATE JUL 28 1963

EARTH

188.07 ECC .223511NC

178.78 RCA 146.07 APO

133.13 ZAC 97.63 (TC

TO MARS

.3901 vl 29.942

230.07 V2 23.907

255,88 CLP 131.SG

DLA 12.00 RAt. 160.82 RAD 6567.5 VI[L 11,575 PTH 2.02 VHP 3,579 DPA 6.80 RAP 189.74 ECC 1.2073

L-I TIM( |NJ LAT lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2491.40 -25.15 59.81 18.$5 103.40 19 5 17 1891.4 -23.09 51.76

4371.99 5.54 t81.60 14.46 62.19 10 43 53 3772.0 1.80 174.95

2209.35 -26.22 38.77 16.06 104.90 20 26 2 1609.4 -23.91 30.73

412t).27 6.50 163.24 13.94 60.76 11 55 4 3529.3 2.55 156.68

1952.60 -20.91 18.33 17.12 109.05 21 45 48 1352.6 -26.08 10.33

5958.78 8.94 146.82 12.45 56.87 12 46 40 3358.8 4.52 142.52

MID-COURSE EXECUTION ACCuRACy (_BIT DETERMINATION ACCURACY

TC5 2.0771BAU .4259 _T 3192.Z $GR 1444.5 SG3 2298.1 9T 1302.9 SIq 633.3 65 2459.0

RC3 1.4395 FAU .39371 RRT .9371RRF -.9768 RTF -.9540 CRT .9707 CR5 .9434 CST .9948

FC-29.3715 Oil s 12259 SG8 3503.8 R2S -.1876 R13 -.9664 LSA 2845.1MSA 223.3 SSA 32.9

BC3 2.5272 FSP 7713 SGI 3473.1 $82 463.4 TMA 23.42 EL1 1442.1 EL2 137.6 ALF 25.51

445



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 23 1964 FLIGHT TIME 280.00

HELIC_ENTRIC CCN]C

RL 168.81LAL .DO LOL 2g.62 VL

RF 229.67 LAp -.26 LOP 235.38 VP 21.1g8 TAp .03

RC 231.027 GL 4.19 GP 8.68 ZAL 127,89 ZAP I29.83

PLANETOCENTRIC CONIC

C3 12.480 VHL 3.533 DLA 12,59 RAL 160,91RAD 6587.5

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG

9D.OO 18 19 3 2509.60 -25.46 61.06

90.00 g 36 25 4349.81 4.86 180.35

100.00 lg 46 53 2228.35 -28.51 39.95

100.00 10 51 17 4108.29 5.80 162.08

110.00 21 9 44 1967.07 -29.27 19.34

110.00 I1 44 54 3940.34 8.26 147.93

DISTANCE 650.438

32.822 GAL -4.82 AZL 89.55 HCA 205.76

AZP 90.41TAL 534.t3

ET8 171,38 ZAE 165.00

VEL 11.570 PTH 2.02

ZNJ RT A$C INJ AZMTH

18.51 102.83

14.47 62.07

18.23 104.35

13.95 80.62

17.31 108.51

12.45 56.71

ARRIVAL DATE JUL 30 1965

EARTH TO MARS

SMA 187.88 ECC .22239 INC .4§20 vt 29.942

TAp 179.89 RCA 146.10 APO 229.67 V2 23.948

ETE. 138.06 ZAC 97.38 ETC 255.90 CLP 130.18

VHP 3.512 DPA 6.84 RAp 189.26 ECC 1.2054

INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

19 0 53 1909.6 -23.44 52,98

10 48 55 3749.8 1.08 173.71

20 23 59 1626.4 -24.28 31.86

11 59 45 3508.3 1.84 155.53

21 42 32 1367.1 -28.46 11.28

12 50 35 3340.3 3.82 141.55

DIFFERENTIAL CCRRECTIONS

TOE .6039 TRA-1.5139 TC$ 1.9390 BAU .4044

RDE .3582 RRA -.5045 RC3 1.4548 FAU .39752

F08-3.6203 FRAIl.2750 FC-27.5768 BSP 11759

BDE .7039 BRA 1.5958 8C3 2.4241 FSP 8051

MID-COURSE ExECuTION ACCURACY

SGT 3028.6 SGR 1448.1 SG3 2390.0

RRT .9322 RRF -.9773 RTF -.9502

SG8 3357.0 R23 -.1900 R13 -.9847

SG1 3322.9 $82 477.6 THA 24.56

LAUNCH DATE OCT 23 1964

ORBIT DETERMINATION ACCURACY

ST 1239.8 SR 633.8 SS 2472.8

CRT .9897 CRS .9378 CST .9934

LSA 2827.8 MSA 237.0 SSA 32.6

EL1 1385.5 EL2 138.5 ALF 26.66

HELIOCENTRIC CONIC

RL 148.81 LAL .00

RP 229.28 LAp -.23

RC 232.913 GL 4.74

PLANETOCENTRIC CONIC

C3 12.374 VHL 3.518

LNCH AZHTH LNCH TIME

90.00 18 14 57

90.00 9 41 35

100.00 19 42 48

100.00 10 56 5

110.00 21 8 27

110.00 11 48 58

FLIGHT TIME 282.00 ARRIVAL DATE AUG 1 1965

OISTANCE 654.287 EARTH TO MARS

LOL 29.62 VL $2.812 GAL -4.59 AZL 89.49 HCA 206.79 SMA 187.71 ECC .22153 INC .5085 vl 29.942

LOP 236.41 VP 21.228 GAP -.28 AZP 90.45 TAL 534.21 TAP 181.00 RCA 146.12 APO 229.29 V2 23.988

GP 8.54 zAL 127.73 ZAP 128.15 ETS 171.88 2AE 163.79 ETE 142.40 ZAC 97.15 ETC 255.93 CLP 128.66

DLA 13.15 RAL 161.00 RAD 8567.5

L-I TIME INJ LAT INJ LONG

2526.85 -25.72 62.26

4328,94 4.19 179.18

2242.45 -28.77 41.07

4089.58 5.14 160.99

1980.75 -29.58 20.30

3925.05 7.61 146.91

DIFFERENTIAL CCRRECTIONS

TOE .5721 TRA-1.4283 TC3 1.7886 BAU .3832

ROE .3580 RRA -.5003 RC3 1.4719 FAU .41184

F08-3.6473 FRA11.G$17 FC-28.8141 BSP 11202

BDE .6749 BRA 1.5115 BC3 2.3163 F$P 8379

VEL 11.566 PTH 2.02 VHP $.447 OpA 8.92 RAP 188.76 ECC 1.2036

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18.67 102.28 18 58 44 1926.8 -23.77 54.14

14.51 61.97 10 53 44 3728.9 .41 172.54

18.40 103.81 20 20 11 1642.4 -24.61 32.94

13.98 60.51 12 4 13 3488.6 1.18 154.45

17.50 108.01 21 39 27 1380.7 -26.81 12.19

12.46 56.57 12 54 19 3323.1 3.16 140.65

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2853.8 $GR 1453.5 SG3 2483.3 ST 1175.6 SR 635.6 SS 2489.2

RflT .9285 RRF -.9758 RTF -.9454 CRT .9692 CRS .9320 CST .9917

SGB 3202.5 R23 -.1933 R13 -.9628 LSA 2814.0 MSA 250.3 SSA 32.3

SG1 3164.2 SG2 493.3 THA 25.94 EL1 1329.3 EL2 138.4 ALF 27.98

LAUNCH DATE OCT 23 tgG4

H[LI_EMTRIC CONIC

_L _4Jl_Jl.I LAL .00

RP 228.89 LAP -.26

RC 234.778 ;L 5,25

PLANETOCENTRIC CON|C

C3 12.279 VHL 3.504

LNCH AZMTH LHCH TIME

gO.D0 18 lO 27

90.OO g 46 30

100.00 19 38 59

100.00 11 0 59

110.00 21 3 22

110.00 11 52 45

FLIGHT TIME 284._0 ARRIVAL DATE _AUG 3 1965

DISTANCE 658.147 EARTH TO MARS

LOL 29.62 VL 52.803 GAL -4.57 AZL 89.44 HCA 207.82 SMA 187.54 (CC .22075 INC .5819 vl 29.942

LOP 237.44 VP 21.260 GAP -.60 AZP 90.50 TAL 534.28 TAp 182.10 RCA 146.15 APO 228.94 V2 24.029

GP 8.41 ZAL 127.58 ZAP 126.65 ET$ 172.56 ZA[ 162.47 ETE 146.19 ZAC 96.89 ETC 255.96 CLP 127.10

DLA 13.67 RAL 161.09 RAD 6567.5 VEL 11.561 pTH 2.02 VHP $.586 DPA 7.02 RAP 188.23 (CC 1.2021

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2543.21 -25.95 63.41 18.85 101.75 18 52 50 1945.2 -24.07 55.24

4309.30 3.56 178.08 14.56 61.89 10 58 19 3709.3 -.23 171.45

2257.69 -27.02 42.14 18.57 103.30 20 16 36 1657.7 -24.92 33.97

4070.05 4.52 159.96 14.05 60.42 12 8 29 3470.1 .55 153.43

1993.65 -29.83 21.21 17.89 107.53 21 36 55 1395.7 -27.14 13.05

3906.86 7.00 146.05 12.50 56.46 12 57 52 5306.9 2.54 139.80

DIFFERENTIAL CORRECTIONS

TOE .5398 TRA-1.3544 TC3 1.6234 OAU .3617

ROE .3584 RRA -.4969 RC3 1.4894 FAU .42828

FDE-3.G777 FRA12.0320 FC-50.0554 8SP 10602

BDE .6480 8RA 1.4239 BC5 2.2031FSP 8706

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 228.51 LAP -.30

RC 236.623 GL 5.74

PLANETOCENTRIC CONIC

C3 12.194 VHL 3.492 OLA

LNCH AZMTH LNCH TXM[ L-I TIME IN3 LAT

90.00 18 6 31 2558.?4 -26.16

90.00 9 51 12 4290.84 2.97

100.00 19 35 23 2272.15 -27.24

100.00 11 5 1 4052.66 3.93

110.00 21 0 29 2005.87 -30.07

110.00 11 56 24 3891.71 6.45

DIFFERENTIAL C,_RRECTION8

TDE .5067 TRA-1.2397 TC3 1.4382 9AU .3392

ROE .3589 RRA -.4943 RC$ 1.5059 FAU .44042

FDE-S.7021 FRA12.4201 FC-31.2885 BSP 10000

BDE .6210 BRA 1.3346 BC3 2.0809 FSP 9049

MID-COURSE EXECUTION ACCURACY

SGT 2667.5 8GR 1460.1 SG3 2577.2

RRT .9197 RRF -.9744 RTF -.9593

SG8 3041.0 R23 -.1973 R13 -.9605

SGt 2997.9 SG2 510.0 THA 27.59

FLIGHT TIME 286.00

DISTANCE 662.016

LOL 29.62 VL 32.794 GAL -4.55 AZL 89.39 HCA 208.86

LOP 238.48 VP 21.292 GAP -.90 AZP 90.54 TAL 334.34

GP 8.28 2AL 127.45 ZkP 125.07 (T9 172.82 ZAE 161.03

14.16 RAL 161.19 RAO 6567.5 VEL 11.556 PTH 2.02

INJ LONG INJ RT ASC INJ AZMTH

64.49 19.00 101.24

177.05 14.63 61.83

43.16 18.74 102.81

159.00 14.09 60.34

22.07 17,88 107.07

145.25 12.55 56.35

MID-COURSE ExECUTION ACCURACY

SGT 2489.4 $GR 1467.2 SG3 2670.7

RRT .9106 RRF -.9729 RTF -.9307

SG8 2872.4 R23 -.2031 RI3 -.9576

SGI 2823.0 8G2 530.3 THA 29.56

ORBIT DETERMINATION ACCURACY

ST 1110.9 SR 638.2 SS 2507._

CRT .9694 CRS .9264 C$T .9895

LSA 2805.0 MSA 263.8 SSk 31.9

EL1 1273.9 EL2 136.6 ALF 29.49

ARRIVAL DATE AUG 5 1965

EARTH TO MARS

SNA 187.39 ECC .21998 INC .6121 vl 29.942

TAp 183.20 RCA 146.17 APO 228.61 V2 24.070

ETE 149.51 ZAC 96.65 ETC 256.00 CLP 125.49

VHp 3.327 OpA 7.14 RAP 187.66 ECC 1.2007

INJ 11_J_ PO CST TIM IHJ 2 LAT INJ 2 LONG

18 49 10 1958.7 -24.35 56.29

11 2 43 3690.8 -.82 170.42

20 13 15 1872.1 -25.20 34.95

12 12 34 3452.7 -.04 152.48

21 33 55 1405.9 -27.44 13.87

13 I 16 3291.7 1.96 159.01

ORBIT DETERMINATION ACCURACY

ST 1043.2 SR 640.9 SS 2524.0

CRT .9699 CRS .9206 CST .9866

LSA 2791.3 MSA 277.3 SSA 31.6

ELI 1217.0 EL2 135.7 ALF 51.21

446



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 23 1964 FLIGHT TIME 288.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC DISTANCE 655.895 EARTH TO MARS

RL 148.81 LAL .DO LOt. 29.62 VL 3Z.765 ;AL -4.53 AZL 89.34 HCA 209.90 SMA 187.24 ECC .21928 INC .6590 V! 29.942

MP 228.12 LAP -.33 LOP 239.52 VP 21.325 6AP -1.20 AZP 90.57 TAL 334.39 TAp 184.28 RCA 146.18 Apo 228.30 V2 24.111

RC 236.446 &L 6.20 GP 8.17 ZAL 127.33 ZAP 123.46 ET9 173.25 ZAE 159.50 ETE 152.41 ZAC 96.40 ETC 256.03 CLP 123.85

PLANETOCENTRIC CONIC

C3 12.119 VHL 3.481 DLA 14.81 RAL 161.29 RAD 6967.5 VEL 11.5§4 PTH 2.02 VHP 3.272 DpA 7.29 RAp 187.06 ECC 1.1994

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ R? A$C INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 Z 51 Z$73.49 -28.33 65.53 19.18 100.76 18 45 44 1973.5 -24.60 57.30

gO.D0 g 35 42 4273.48 2.41 176.08 14.71 61.78 11 8 56 3673.5 -1.38 169.45

100.00 19 32 2 2285.86 -27.44 44.12 18.93 102.34 20 10 8 1685.9 -25.47 35.88

100.00 11 9 12 4036.34 _liJ 158.11 14.17 60.28 12 16 28 3436.3 -.60 151.58

110.00 20 57 49 2017.44 -30.]0 22.90 18.09 108.63 21 31 27 1417.4 -27.73 14.65

110.00 11 59 54 3677.53 5.90 144.50 12.81 56.27 13 4 32 3277.5 1.42 138.27

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4742 TRA-t.1408 TC3 t.23501iAu .3177 SGT 2261.3 SGR 1475.Z 863 2764.5 ST 973.9 SR 644.4 SS 2542.5

ROE .3601RRA -.4921RC3 1.$23_ FAU .46480 RRT .8968 RRF -.9713 RTF -.9192 CRT .9711CRS .9149 CST .9835

F0(-3.7321FRAt2.8046 FC-32.4692 06P 9357 S_ 2669.9 R23 -.2096 R13 -.9§44 LSA 2782.6 MSA 290.3 $$A 31.3

BOE .5934 BRA 1.2424 BC3 1.9809 FSP 9381 SG1 2642.6 96Z 553.3 THA 31.95 ELI 1160.7 EL2 129.1 ALF 33.19

LAUNCH DATE OCT 23 lg64 FLIGHT TllA_ 290.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC _IC DISTANCE 669.783 EARTH TO MARS

RL 148.81 LAL .00 LOL 29.62 VL 32.777 GAL -4.51 AZI. 89.30 HCA 210.94 $14A 187.10 ECC .21863 INC .7033 vl 29.942

RP 227.73 LAP -.36 LOP 240.56 VP 21.360 GAP -1.50 AZP 90.60 TAL 334.42 TAP 185.36 RCA 146.20 APO 228.01 V2 24.152

RC 240.248 GL 6.64 GP 8.06 ZAL 127.23 ZAP 121.80 ET8 |73.68 ZAE 137.89 ET( 134.95 ZAC 96.16 ETC 296.08 CLP 122.16

Pt-ANI[TOCENTRIC CONIC

C3 12.053 VHL 3.472 DLA 15.04 RAt. 161.40 RAO 6587.5 VEL 11.552 PTH 2.02 VHP 3.220 DpA 7.46 RAP 186.43 ECC 1.1984

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH ZNJ TIME

90.00 17 59 24 2587.49 -26.§3 66.52 19.36 100.29 18 42 32

90.00 10 O 1 4257.18 1.88 175.17 14.82 61.74 11 10 56

100.00 19 28 54 2298.86 -27.63 45.05 19.12 101.89 20 7 13

100.00 11 13 12 4021.05 2.87 157.26 14.27 60.23 12 20 13

110.00 20 55 21 2028.39 -30.51 23.68 18.30 106.22 21 29 9

110.00 12 3 13 3864.28 5.39 143.80 12.70 56.19 13 7 39

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .4419 TRA-1.0975 TC3 1.0155 BAU .2972 SGT 2042.8 8_q 1483.4 963 2856.9

ROE .3615 RRA -.4903 RC3 1.5393 FAU .4689| RRT .8628 RRF -.9701RTF -.9026

FOE-3.7619 FRAIS.1888 FC-33.6797 OSP 8691 SG8 2524.4 R23 -.2172 R13 -.9506

BDE .5709 BRA 1.1475 BC3 1.8441FSP 9715 SGI 2456.9 SG2 579.8 THA 34.88

PO CST TIM INJ 2 LAT INJ 2 LONG

1987.3 -24.83 58.26

3637.2 -1.91 168.$4

1696.9 -25.71 36.77

3421.0 -1.12 130.74

1428.4 -27.99 13.39

3264.3 .92 137.38

ORBIT DETERMINATION ACCURACY

ST 902.9 SR 648.2 SS 2361.1

CRT .9730 CRS .9093 CST .9792

LSA 2773.2 MSA 303.4 96A 31.O

EL1 1104.7 EL2 122.2 ALF 33.44

LAUHCH OATE OCT 23 1964 FLIGHT TIME 292.00

HELIOCENTRIC CONIC DISTANCE 673.681

RL 148.81LAL .OD LOL 29.62 VL 32.770 ;AL -4.49 AZL 89.25 HCA 211.99 8MA

RP 227,34 LAp -.39 LOP 241.61VP 21.395 GAP -1.79 AZP 90.63 TAL 334.45 TAp

RC 242.080 GL 7.03 6P 7.95 ZAL 127.15 ZAP 120.11ETS 174.08 ZA( 136.19 ETE

PLANETOCENTRIC CONIC

C3 11.997 VHL 3.464 DLA 13.44 RAL 161.32 RAD 6367.3 VEL 11.349 PTH 2.02 VHp

LNCH AZMTH LNCH TIME L-I TI_E INJ LAT

90.00 17 36 13 2600.78 -26.68

90.00 10 4 9 4241.91 1.39

100.00 19 26 1 2311.18 -27.60

100.00 tl 17 2 4006.74 2.38

110.00 20 33 3 2038.73 -30.7!

110.00 12 6 28 3831.94 4.93

DIFFERENTIAL CORRECTIONS

TOE .4102 TRA -.9299 TC3 .7813 8AU .2791

ROE .3634 RRA -.4886 RC3 1.3333 FAU .46297

FD(-3.7936 FRA13.SG62 FC-34.8330 BSP 7998

BOE .5481 BRA 1.0303 BC3 1.7405 FSP 10034

ARRIVAL DATE AUG 11 1965

EARTH TO MARS

186.97 ECC .21803 INC .7430 Vl 29.942

186.44 RCA 146.21 APO 227.?4 V2 24.193

137.19 ZAC 93.91 ETC 236.12 CLP 120.43

3.171DpA 7.63 RAp 193.77 ECC 1.1974

1NJ LONG iNJ RT ASC INJ AZMTH |NJ T|NE F_ CST TIM INJ 2 LAT IHJ 2 LONG

67.46 19.36 99.83 18 39 33 2000.8 -23.03 39.17

174.32 14.94 61.71 11 14 31 3641.9 -2.40 167.69

43.92 19.32 101.'46 20 4 32 1711.2 -23.94 37.62

136.48 14.39 60.19 12 23 49 3406.7 -1.60 149.96

24.42 18.51 103.81 21 27 4 1438.7 -28.23 16.10

143.15 12.80 56.13 13 10 40 3251.9 .44 136.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SOT 1816.6 9GR 1491.8 SG3 2948.2 ST 830.6 SR 652.3 $8 2580.6

RRT .8393 RRF -.9687 RTF -.8789 CRT .9759 CRS .9038 CST .9734

SG8 2350.7 R23 -.2242 RI3 -.9467 LSA 2770.3 MSA 316.1 SSA 30.8

SG1 2270.1 862 610.1 THA 38.30 EL1 1030.3 EL2 112.6 ALF 37.99

LAUNCH OATE OCT 23 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 13 1963

EARTH

186.83 ECC .21748 INC

187.30 RCA 146.22 APO

|59.17 ZAC 95.63 ETC

HELIOCENTRIC C_4IC DISTANCE 677.388

RL 148.81 LAL .DO LOL 29.62 VL 32.783 GAL -4.48 AZL 89.22 HCA 213.04 SMA

RP 226.93 LAp -.43 LOP 242.68 VP 21.431 GAP -2.07 AZP 90.66 TAL 334.46 TAp

RC 243.792 GL 7.44 GP 7.85 ZAL 127.08 ZAp 118.37 ET8 174.48 ZA( 134.42 ETE

PLAN(TOCENTRIC CONIC

C3 11.949 VNL 3.437 DLA 13.81 RAt. 161.65 RAD 6367.3 V(L 11.347 PTH 2.02 VHp

LNCH AZIATH LNCH TIM( L-! TIME INJ LAT

90.00 17 33 13 2613.37 -26.83

90.00 10 8 7 4227.63 .93

100.00 19 23 20 2322.85 -27.93

100.00 11 20 43 3993.39 1.93

110.00 20 31 0 2048.34 -30.69

110.00 12 9 32 3840.46 4.49

DIFFERENTIAL CORRECTIONS

TOE .3781TRA -.8188 TC3 .3276 BAU .2643

ROE .3633 RRA -.4874 RC3 1.3694 FAU .49643

F0(-3.8229 FRA13.9446 FC-33.9693 8SP 7339

BDE .3258 BRA .9329 8C3 1.6357 FSP 10366

TO MARS

.7847 Vl 29.942

227.49 V2 24.233

256.17 CLP 118.66

3.123 DpA 7.85 RAP 183.08 ECC 1.1966

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.33 19.76 99.42 18 36 48 2013.4 -23.23 60.04

173.52 15.08 61.70 11 18 35 3627.6 -2.86 166.89

46.75 19.53 101.04 20 2 3 1722.8 -26.15 38.42

153.74 14.52 60.16 12 27 17 3393.4 -2.03 149.22

23.13 18.74 105.43 21 23 9 1446.3 -28.46 16.77

142.33 12.93 36.08 13 13 33 3240.3 .01 136.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1585.9 S_t 1499.7 SG3 3037.0 ST 756.2 SIR 636.7 SS 2398.8

RRT .6239 RRF -.9673 RTF -.8417 CRT .9793 CRS .8962 CST .9656

SG8 2162.7 R23 -.2297 R13 -.9429 LSA 2765.3 MSA 328.8 SSA 30.3

SGl 2084.8 862 646.5 THA 43.06 ELI 996.3 EL2 100.3 ALF 40.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE _d_T 23 1964

HELIOCENTRIC CONIC

RL 148.81 LAL .OO

RP 22S. 58 LAp -.46

RC 245.534 GL 7.80

PLANETOCENTR I C COliC

C3 11.809 VHL 3.451

LNCH AZMTH LHCH TIME

90.00 11 50 31

90.00 10 11 56

100.00 19 20 $3

tO0.OO 11 24 15

110.00 20 48 6

110.00 12 12 SO

FLIGHT TIM( 296.00 ARRIVAL DATE AUG 15 1965

TO MARS

LOL 29.62 VL 32.758 GAL .8219 vl 29.942

LOP 243.71VP 21.488 GAP -2.35 AZP 90.68 TAL 334.47 TAp 188.56 RCA 148.22 APO 227.26 V2 24.277

GP 7.75 ZAL 127.OS ZAP 118.59 (TS 174.86 ZA( 152.59 ST( 160.93 ZAC 95.39 ETC 256.22 CLP 116.86

OLA 18.1t RAL 181.78 RAD 6587.5 V(L 11.545 pTH 2.02 VHP 3.082 DpA 8.08 RAp 184.36 ECC 1.1960

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2828.30 -28.88 69.20 19.88 99.01 18 34 17 2025.3 -25.43 80.87

4214.81 .SO_ 172.78 15.28 61.69 11 22 10 $614.S -3.29 166.15

2335.89 -28.10 47.55 19.76 100.65 19 59 47 1733.9 -26.34 39.18

3980.98 1.51 155.06 14.67 60.14 12 SO 36 $381.0 -2.47 148.54

2051.81 -$1.05 25.80 18.98 105.07 21 23 25 1457.8 -28.87 17.41

3829.80 4.09 141.99 13.08 $6.08 13 16 20 3229.8 -.40 135.78

DISTANCE 681.505 EARTH

-4.47 AZL 89.18 HCA 214.09 SNA 186.74 ECC .21698 INC

DIFFERENTIAL CCRRECTJOl$

TOE .$488 TRA -.7004 TCS ,2887 BAU .Z$61

ROE .$888 RSA -.4851 RCS 1.5888 FAU .§1081

FDE-S.STT6 FRA14.ZSS8 FC-ST.1327 BSP 8828

BIDE .5074 BRA .8520 BCS 1.8085 FSP 10622

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1384.8 $GR 1S08.S 863 3124.6 ST 688.6 SR 662.4 SS 2621.?

RRT .7694 RRF -.9859 RTF -.7882 CRT .9847 CRS .8988 CST .9545

SG8 2027.6 R23 -.2276 RIS -.9408 LSA 2768.0 NSA 341.2 SSA S0.1

SGI 1908.8 $G2 683.9 THA 48.98 ELI 948.2 EL2 83.2 ALF 44.08

LAUNCH DATE OCT 23 1964 PLIGHT TIM( 296.00 ARRIVAL DATE AUG 17 196S

HELIOCENTRIC CONIC

RL 148.81 LAL .DO 29.62 VL 32.750 GAL

RP 228.1T LAp -.49

RC 247.256 GL 8.15

PLAN[TOCENTRIC CONIC

CS 11.878 Vt4L S.447

LNCM AZNTH LNCH TIME

90,00 17 48 2

90.00 10 15 35

100.00 19 18 40

100.00 11 27 38

110.00 20 47 27

110.00 12 15 21

DIFFERENTIAL _RECTIOl8

TOE .8157 TRA -.5809 TCS -.0198 BAU .2585

ROE .3707 RRA -.4841 RCS 1.5982 FAU .52308

FOE-S.9008 FRAI4.6468 FC-38.1234 BSP 8048

BDE .4870 BRA .7581 9C3 1.5964 FSP 10989

DISTANCE 685.429

-4.47 AZL 89.14 HCA 215.15 SMA

EARTH TO MARS

186.63 ECC .21652 INC .8577 Vl 29.942

189.61 RCA 146.22 APO 227.04 V2 24.318

162.51 ZAC 95.18 ETC 256.28 CLP 115.02

LOL

LOP 244.77 VP 21.506 GAP -2.63 AZP 90.70 TAL 334.46 TAp

GP 7.66 ZAL 127.00 ZAP 114.78 ITS 179.23 ZN[ 150.70 ETE

DLA 16.47 RAL 161.93 RAO 6567.5 VEL 11.544 PTH 2.01VHP 3,048 DPA 8.SZ RAP 188.60 ECC 1.1955

L-I TZNE INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

2656.57 -27.08 70.01 20.21 98.63 18 31 59 2036.6 -25.60 61.65

4201.95 .10 172.09 15.41 61.68 11 25 $7 $602.0 -3.68 165.46

2344.32 -28.22 48.29 19.99 100.28 19 57 44 1744.3 -28.52 39.91

3969.44 1.12 154.43 14.84 60.13 12 $3 48 SSGD.4 -2.86 147.91

2068.34 -31.21 26.44 19.23 104.72 21 21 58 1466.5 -28.87 18.01

3819.98 3.71 141.48 13.22 55.99 13 19 1 3220,0 -.78 135.27

MID-COURSE [X[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1135.7 Sr, R 1514.8 _93 3206.5 ST 605.6 Sit 666.6 SS 2838.5

RRT .6705 RRF -.9644 RTF -.6789 CRT .9897 CRS .8881CST .9387

SG8 1893.$ R2S -.2130 R13 -.9416 LSA 2765.3 MSA $53.1 SSA 29.9

SGI 1746o5 $62 730.9 THA 56.77 ELI 898.3 EL2 64.3 ALF 47.77

LAUNCH OATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 225.78 LAP -.$3

RC 248.959 GL 8.49

PLANETOCENTRIC CONIC

C3 11.858 VHL 3.443

LNCH AZMTH LNCH TIME

90.00 17 45 47

90.00 10 19 5

100.00 19 18 40

100.00 11 30 58

110.00 20 45 57

110.00 12 18 §

FLIGHT TIME 300.00 ARRIVAL DATE AUG 19 1965

DISTANCE 689.363

LOt. 29.62 VL 32.744 GAL -4.48 AZL 89.11 HCA 216.21 SHA

LOP 245.83 VP 21.545 GAP -2.gD AZP 90.72 TAL 334.44 TAp

GP 7.SS ZAL 126.99 2AP 112.93 ITS 175.59 ZAE 148.76 ETE

EARTH TO MARS

186.54 ECC .21611 INC .8916 Vl 29.942

190.65 RCA 146.22 APO 226.85 V2 24.380

163.93 ZAC 94.87 (TC 256.34 CLP 113.14

DLA lS.T7 RAL 162.09 RAO 6567.5 VEL 11.543 PTH 2.01 VHP 3.007 DpA 8.57 RAP 182.82 ECC 1.1951

L-I TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2647.20 -27.18 70.77 20.4§ 98.26 18 29 55 2047.2 -25.76 62.39

4190.51 -.27 171.45 15.60 61.68 11 28 55 3590.5 -4.05 164.81

2354.15 -28.34 49.00 20.24 99.92 19 55 54 1754.1 -26.68 40.59

3958.80 .76 153.85 15.02 60.12 12 36 52 3358.8 -3.22 147.32

2074.78 -31.35 27.04 19.49 104.39 21 20 32 1474.8 -29.05 18.58

3810.98 3.37 141.00 13.40 35.96 1S 21 36 3210.9 -1.12 134.80

DIFFERENTIAL CCRRECTIONS

TD[ .2847 TRA -.4534 TC3 -.3160 9AU .2596

ROtE o3788 RflA -.4821 RC3 1.6070 FAU .58552

F0[-3.941? FRA14.9751 FC-38.10§6 BSP 5527

BD( .4699 8RA .6632 BCS 1.6878 FSP 11202

MID-COURSE ExECUTIOl ACCURACY ORBIT DETERMINATION ACCURACY

$GT 947.8 SGR 1521.0 SG3 $285.0 ST 530.0 SR 671.7 SS 2657.9

RRT .4974 RRF -.9629 RTF -.4933 CRT .9949 CRS .8833 CST .9142

8G8 1792.2 R23 -.1705 R13 -.9479 LSA 2768.1 MSA 365.0 SSA 29.6

SG1 1616.6 SG2 773,6 THA 67.31 EL1 854.6 EL2 42.2 ALF 51.76

LAUNCH DATE OCT 23 1964 FLIGHT TIN( 302.00

HELIOCENTRIC CCNIC DISTANCE 693.305

RL 148.81 LAL .DO LOt. 29.62 VL 32.739 GAL -4.46 AZL 89.08 HCA 217.28 SMA

RP 225.38 LAP -.58 LOP 246.90 VP 21.584 GAP -3.17 AZP 90.74 TAL 334.41 TAP

RC 250.643 GL 8.80 GP 7.47 2AL 127.00 ZAp 111.04 ITS 175.93 ZAE 146.76 ETE

PLANETOCENTltlC CONIC

C3 11.841 VHL 3.441 DLA 17.04 RAL 162.25 RAO 6387.5 VEL 11.342 PTH 2.01 VHP

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT

90.00 17 43 47 2657.21 -27.28

90.00 10 22 26 4179.98 -.61

100.00 19 l& SS 2383.39 -28.45

100.00 11 84 0 3949.08 .43

110.00 20 44 40 2082.32 -31.48

110.00 12 20 48 $802.87 3.05

OIFFERENTIAL _RECT|Ol8

TOE .2527 TRA -.$283 TCS -,6296 BAU ,2744

ROE .3787 RRA -.4802 RC3 1,6148 FAU .54698

FOE-S.9745 FRAI5.2945 FC-$8.9882 BSP 5178

90E .4587 8RA .5806 BC3 1.7382 FSP 11468

ARRIVAL DATE AUG 21 1965

EARTH TO MARS

186.45 ECC .21574 INC .9240 vl 29.942

191.69 RCA 146.22 APO 226,67 V2 24.402

165.20 ZAC 94.59 ETC 256.40 CLP 111.23

2.975 DpA 8.84 RAp 182.02 ECC 1.1949

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

71.48 20.70 97.91 18 28 4 2057.2 -25.90 63.09

170.86 15.81 61.69 11 32 5 3580.0 -4.39 164.22

49.67 20,50 99.59 19 54 17 1768.4 -26.63 41.24

153.31 15.23 60.11 12 39 49 3849.0 -3.55 146.78

27.60 _9.77 104.08 21 19 22 1482.5 -29.22 19.12

140.57 23.39 55.94 13 24 6 3202.7 -1.44 L34.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 829.3 SGR 1525.8 9G3 3358.1 ST 454.2 8R 676.4 SS 2675.2

RRT .2086 RflF -.9614 RTF -.1860 CRT .9970 CRS .8788 CST .8749

8GB 1736.6 R28 -,0869 R13 -.9575 LSA 2770.9 MSA 376.5 SSA 29.4

SG1 1538.6 SG2 805.1 THA 81.28 ELI 814.2 EL2 29.4 ALF _6.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 23 1964 PLIGHT TIME 304.00 ARR%VAL DATE AUG 23 1965

HELIOCENTRIC CCAqIC

RL 148.81 LAL .00

RP 224.99 LAP -.$9

RC 252.307 GL 9.10

PLANETOCENTRIC CONIC

C5 11.834 VHL 3.440

LNCH AZMTH LNCH TIME

90.00 17 42 0

90.00 10 23 36

100.00 19 13 20

100.00 11 36 $9

110.00 20 43 33

110.00 12 23 13

DIFFERENT! AL CORRECTIONS

TOE .2204 TRA -.1929

ROE .3798 RRA -.4730

FOE-4.00ST FRA15.5949

806 .4391BRA .$153

DISTANCE 697.256 EARTH TO MARS

LOL 29.62 VL 32.734 GAL -4.46 AZL 89.04 HCA 218.35 SMA 186.36 ECC .21542 INC .9550 vl 29.942

LOP 247.97 Vp 21.624 GAP -3.43 AZP 90.75 TAL 334.36 TAp 192.71 RCA 146.22 APO 226.51 V2 24.444

GP 7.37 ZAL 127.92 ZAP 109.13 ETS 176.28 ZAE 144.73 ETE 166.36 ZAC 94.32 ETC 256.47 CLP 109.30

DLA 17.30 RAL 162.43 RAO 6567.5 VEL 11.542 PTH 2.01 VHP 2.946 OpA 9.12 RAp 161.19 ECC 1.1948

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2666.60 -27.36 72.16 20.97 97.59 18 26 27 2066.6 -26.03 63.74

4170.35 -.92 170.33 16.03 61.70 11 3§ 6 3570.4 -4.70 163.68

2372.06 -28.$5 50.29 20.77 99.27 19 $2 52 1772.1 -26.97 41.65

3940.12 .13 152.82 15.45 60.11 12 42 39 3340.1 -3.83 146.29

2089.78 -31.60 28.14 20.05 103.78 21 18 23 1489.8 -29.38 19.65

3796.17 2.77 140.18 13.80 SS.92 13 26 30 3195.2 -1.73 133.98

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 -.9337 8AU .2976 SGT 624.8 SGR 1529.1 SG3 3425.5 ST 381.1 SR 681.0 SS 2691.4

RC3 1.6202 FAU .53748 RRT -.1746 RRF -.9397 RTF .2094 CRT .9891 CRS .8734 CST .8078

FC-40.7831 OSP $042 Sr_ 1737.S R26 .0232 R13 -.9604 LSA 2775.2 MSA 387.7 SSA 29.1

BC3 1.8811 FSP 11703 SG1 1538.4 $02 807.2 THA 97.44 ELI 778.9 EL2 49.1 ALF 60.91

LAUNCH DATE OCT 23 1964 FLIGHT TIM( 306.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC _IC

RL 148.81LAL .00

RP 224.60 LAP -.63

RC 253.931GL 9.38

PLANETOCENTRIC CONIC

C3 11.835 VHL 3.440

LNCH AZMTH LNCH TIt_[

90.00 17 40 28

90.00 10 28 42

100.00 19 12 0

100.00 11 39 50

110.00 20 42 39

110.00 12 25 41

DIFFERENTIAL CORRECTIONS

TDE .1877 TRA -.0554 TC3-1.293| 8AU .3284

ROE .3830 RRA -.4753 RC3 1.6232 FAU .56715

FOE-4.0376 FRA13.8694 FC-41.4835 8SP 5164

806 .4265 BRA .4785 0C3 2.0753 FSP 11921

DISTANCE 701.215 EARTH TO MARS

L04. 29.62 VL 32.730 GAL -4.47 AZL 89.02 HCA 219.42 SMA 186.28 ECC .21514 INC .9843 vl 29.942

LOP 249.04 VP 21.664 GAP -3.69 AZlP 90.76 TAL 334.31 TAp 193.73 RCA 146.21 APO 226.36 V2 24.486

GP 7.28 ZAL 127.07 ZAP 107.19 ETS 176.61 Zk( 142.65 ETE 167.42 ZAC 94.04 ETC 256.55 CLP 107.33

OLA 17.53 RAL 162.62 RAD 6567.5 VEL 11.$42 pTH 2.01 VHP 2.920 DpA 9.40 RAp 180.34 (CC 1.1948

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2675.38 -27.44 72.79 21.25 97.28 18 25 3 2075.4 -26.1S 64.36

4161.61 -1.20 169.64 16.28 61.71 11 38 3 3561.6 -4.97 163.19

2380.17 -28.63 50.80 21.06 98.97 19 St 41 1780.2 -27.10 42.41

3932.05 -.15 152.38 15.69 60.11 t2 45 22 3332.0 -4.12 145.85

2093.58 -31.70 26.64 20.35 103.51 21 17 35 1496.6 -29.52 20.11

3788.41 2.51 139.83 14.03 55.90 13 28 50 3188.4 -1.98 133.62

M|O-COURS( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 948.0 $GR 1530.8 SG3 3486.4 ST 315.1 SR 685.6 SS 2706.6

RRT -.4920 RRF -.9580 flTF .5388 CRT .9524 CR8 .8686 CST .6866

SGB 1800.6 R23 .1089 RI3 -.9550 LSA 2781.3 MSA 398.4 SSA 28.8

SGI 1623,8 SG2 778.1 THA 112.33 ELI 749.4 EL2 87.9 ALP 66.01

LAUNCH OATE OCT 25 lg64 F_|GHT TIHE 308.00 ARRIVAL DATE AUG 27 1963

HELIOCENTRIC CC)NIC DISTANCE 705.180

RL 148.Sl LAb .00 LOL 2g.62 VL 32.726 GAL -4.47 A ZL 68.9g HCA

RP 224,21 LAP -.66 LOP 250.11VP 21.705 GAP -3.95 AZP 90.77 TAL

_" _'_,_?_ Gl 9.65 GP 7,18 ZAL 127.13 ZAp 105.23 ETS 176.93 ZAE

PLANETOCENTRIC CONIC

C3 11.844 VHL 5.442 DLA 17.73 RAL 162.83 RAD 6567.5 VEL 11,543 pTH 2.01VHP 2.898 OpA

LNCH AZMTH LNCH TIME L-i TiME |NJ LAT INJ LONG !NJ RT ASC INJ 4__qATH INJ TIME

90.00 17 59 11 2683.53 -27.51 73.37 21.55 96.99 18 23 S4

go.oo 10 31 37 4153.7g -1.43 169.40 IG._4 61.72 11 40 51

100.OO 19 10 55 2387.71 -28.71 51.43 21.36 98.70 19 50 43

100.00 11 42 34 3g24.84 -.39 151.98 13.95 60.11 12 47 59

110.00 20 41 57 2102.gl -31.80 29.10 20.67 103.25 21 16 59

110.00 12 28 2 3782.40 2.28 139.51 14.28 55.88 13 31 4

DIFFERENT IAL CORRECTIONS MI0-CoURSE EXECUTION ACCURACY

TOE .1514 TRA .0838 TC3-1.6542 BAU .3362 SGT 1173.3 $6R 1527.9 $03 3536.6

ROE .3843 RRA -.4744 RC3 1.6163 FAU .57292 RRT -.6833 RRF -.9360 RTF .7334

FDE-4.0071FRA16.1836 FC-4|.8758 9_P 5566 SG8 1927,6 R23 .1544 R13 -.9498

BDE .4130 8RA .4817 BC3 2.3127 FSP 12233 SG1 1781.6 SG2 735.9 THA la4.39

EARTH TO MARS

220.50 SMA 166.21ECC .21490 INC 1.0130 vl 29;942

534.24 TAp 194.73 RCA 146.20 APO 226.23 V2 24.527

140.54 ETE 168.38 ZAC 93.75 ETC 256.63 CLP 105.35

9.69 RAP 179.47 ECC 1.1949

PO CST TIM INJ 2 LAT INJ 2 LONG

2083.5 -26.26 64.93

3553.6 -5.22 162.75

1787.7 -27.21 42.94

3324.8 -4.37 145.45

1502.9 -29.66 20.55

3182.4 -2.21 133.31

ORBIT DETERMINATION ACCURACY

ST 258.1 SR 687.2 SS 2711.3

CRT .8409 CRS .8610 CST .4575

LSA 2779.0 MSA 408.3 SSA 29.0

EL1 721.9 EL2 132.9 ALF 71.85

LAUNCH DATE OCT 23 1964 FLIGHT T|IA( 310.00 ARRIVAL OATE AUG Z9 1965

HELIOCENTRIC C.CNIC DISTANCE 709.156 EARTH TO MARS

RL 148.81LAL .00 LOL 29.62 VL 32.722 GAL -4.48 AZL 88.96 HCA 221.58 SNA 186.15 ECC .21471 INC 1.0402 V1 29.942

RP 223.82 LAp -.69 LOP 251.19 VP 21.747 GAP -4.20 AZP 90.78 TAL 334.16 TAp 195,73 RCA 146.18 APO 226.12 V2 24.369

RC 257.180 GL 9.90 GP 7.08 ZAL 127.22 ZAP 103.24 ETS 177.24 zAE 138.39 ETE 169.27 ZAC 93.46 ETC 256.71 CLP 103.35

PLANETOCENTRIC CONIC

C3 11.861VHL 3.444 DLA 17.92 RAL 163.05 RAO 6567.5 VEL !I.543 PTH 2.01VHP 2.879 DPA 9.99 RAP 178.59 ECC 1.1952

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 38 7 2591.12 -27.37 73.92 21.86 96.72 18 22 58 2091.1 -26.35 65.47

90.00 10 34 24 4146.79 -1.68 169.01 16.82 61.73 11 43 31 3546.8 -5.45 162.36

100.00 19 10 2 2394.72 -28.78 51.94 21.68 98.44 19 49 57 1794.7 -27.32 43.44

100.00 4-1 45 10 3918.42 -.61 151.63 16.22 60.11 12 50 29 3318.4 -4.58 145_10

110.00 20 41 23 2109.91 -31.90 29.54 21.00 103.00 21 16 34 1508.8 °29.78 20.97

110.00 12 30 17 3777.09 2.08 139.24 14.54 55.87 13 33 14 3177.1 -2.42 133.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1201 TRA .2308 TC3-2.0032 BAU .4082 SGT 1451.4 ST_ 1527.4 SG3 3594.2 ST 237.3 SR $92.7 SS 2729.3

ROE .3887 RRA -.4696 RC3 1.6172 FAU .58171 RRT -.7945 RRF *.9342 RTF .8397 CRT .5962 CRS .8578 CST .1056

F06-4.0645 FRA16.3760 FC-42.4596 BSP 6173 SGO 2107.0 R23 .1552 RI3 -.9529 LSA 2793.5 MSA 418.8 SSA 28.5

SO( .4068 BRA .5232 BC3 2.5743 FSP 12333 301 1990.6 SG2 690.7 THA 133.14 EL1 708.1 EL2 186.4 ALF 77.$8
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OC_ 23 1964

HELIOCENTRIC CONIC

RL 148.81 LAL .00

RP 223.44 LAP -.72

RC 258.763 GL 10.14

PLANETOCENTRIC CONIC

C5 11.885 VHL 3.448

LNCH AZMTH LNCH TIME

90.00 17 37 18

90.00 lO 37 3

100.00 19 9 23

100.00 11 47 40

110.00 20 41 5

110.00 12 32 27

FLIGHT TIME 312.00 ARRIVAL DATE AUG 31 1965

DISTANCE 713.139 EARTH TO MARS

LOL 29.52 VL 32.719 GAL -4.50 AZL 88.93 HCA 222.66 SMA 186.09 ECC .21455 INC 1.0664 vl 2g.942

LOP 232.28 VF 21,789 GAP -4.44 AZP 90.78 TAL 334.U6 TAp 196.73 RCA 146.16 APO 226.02 V2 24.611

GP 6.99 ZAL 127.32 ZAp 101.24 ET$ 177.55 ZAE 136.23 ETE 170.09 ZkC 93.17 ETC 256.80 CLP 101.33

DLA 18.09 RAL 163.27 RAD 6567.5 VEL 11.544 pTH 2.01VHP 2.864 DpA 10.29 RAp 177.69 ECC 1.1936

L-I TIME INJ LAT [NJ LONg [NJ RT ASC ]NJ AZNTH |NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2698.11 -27.63 74.43 22.19 96.48 18 22 16 2098.1 -26.44 63.96

4140.66 -1.88 168.67 17.11 61.74 11 46 4 3540.7 -5.64 162.01

2401.19 -28.85 52.41 22.01 98.20 19 49 24 1801.2 -27.41 43.90

3912.81 -.80 151.32 16.52 60.12 12 52 52 3312.8 -4.77 144.79

2114.27 -31.88 29.94 21.34 102.78 21 16 19 1514.3 -29.89 21.35

3772.49 1.90 139.00 14.83 55.86 13 35 19 3172.5 -2.59 132.79

DIFFERENTIAL CORRECTIONS

TOE .0871 TRA .3807 TC3-2.3637 BAU .4547

ROE .3927 RRA -.4646 RC3 1.6132 FAU .58855

FOE-4.1086 FRAI6.3485 FC-42.8699 BSP 6872

BDE .4023 BRA .6006 8C3 2.8617 FSP 12433

LAUNCH DATE OCT Z3 1964

HELIOCENTRIC CCI4IC

RL 148.81LAL .00

RP 223.05 LAP -.75

RC 260,326 gL 10.37

PLANETOCENTRIC CONIC

C3 11.918 VHL 3.452

LNCM AZMTH LNCH TIME

90.00 17 36 44

90.00 10 39 34

100.00 19 8-37

100.00 11 50 2

110.00 20 40 §6

110.00 12 34 31

DIFFERENTIAL CCRRECTIONS

TOE .0530 TRA .5334

ROE .3S65 RRA -.4593

F0(-4.1383 FRAIS.702O

BDE .4000 BRA .7039

ORBIT DETERMINATION ACCURACY

ST 251.4 SR 697.5 SS 2741.7

CRT .2522 CRS .$542 CST -.2828

LSA 2807.5 MSA 428.6 8SA 28.0

EL1 700.8 EL2 242.2 ALF 84.10

MID-COURSE EXECUTION ACCURACY

SG_ 1766.4 S GR 1524.1 SG3 3622.1

RRT -.8390 RRF -.9521RTF .8972

SGB 2333.0 R23 .1422 R13 -.9586

891 2239.3 sg2 654.0 THA 140.00

FLIGHT TIME 314.00 ARRIVAL DATE SEP 2 1965

DISTANCE 717.130 EARTH TO MARS

LOt. 29.62 VL 32.715 GAL -4.51 AZt. 88.91 HCA 223.75 SMA 186.04 ECC .21444 1NC 1.0916 Vl 29.942

LOP 253.37 VP 21.852 gAP -4.69 AZP 90.79 TAL 333.96 TAp 197.71 RCA 146.14 APO 225.93 V2 24.653

GP 6.88 ZAL 127.44 ZAP 99.23 (TS 177.85 Z/ME 134.04 ETE 170.84 ZAC 92.87 ETC 256.89 CLP 99.30

OLA 18.24 RAL 163.52 RAD 6587.5 VEL 11.546 PTH 2.0_ VHP 2.832 DpA 10.59 RAP 176.78 ECC 1.1961

L-I TIME %NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.51 -27.67 74.89 22.54 96.25 18 21 48 2104.5 -26.52 66.41

4133.40 -2.05 168.38 17.43 61.75 11 48 29 5553.4 -5.81 161.72

2407.12 -28.90 32.84 22.38 97.98 18 49 4 1807.1 -27.50 44.32

3908.02 -.98 151.06 16.83 60.12 12 55 lO 3308.0 -4.93 144.52

2119.30 -32.05 30.32 21.70 102.57 21 16 16 1519.3 -29.99 21.71

3768.61 1.75 138.79 15.13 55.86 15 37 20 3168.6 -2.74 132.39

HID-CouflsA[ EXECUTION ACCURACY OI_BIT DETERNINATION ACCURACY

TC3-2.7326 8AU .5049 SGT 8108.2 8r,_q 1518.3 sg3 3650.7 ST 298.5 SR 701.5 83 2751.4

RC3 1.6048 FAU .59357 RRT -.8396 RRF -.9499 RTF .9300 CRT -.0542 CR8 .8501 CST -.5685

FC-43.1181 BSP 7914 SGB 2596.4 R23 .1249 R15 -.9649 LSA 2821.2 NSA 438.0 88A 27.7

8C3 3.1690 FSP 12525 SG1 2519.7 Sg2 626.6 THA 145.48 ELI 701.7 EL2 298.0 ALF 91.61

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81 LAL .OO

RP 222.66 LAP -.79

RC 261,869 GL 10.58

PL ANETOC(NTRIC CONIC

C3 11.958 VHL 3.458

LNCH AZNTN LNCH TIME

90.00 17 36 24

90.00 10 41 56

100.00 19 8 45

100.00 11 52 16

110.00 20 40 59

110.00 12 36 31

FLIGHT TIME 316.00 ARRIVAL DATE SEP 4 1965

DISTANCE 721.129 EARTH TO MARS

-4.53 AZL 88.88 HCA 224.84 8MA 185.99 ECC .21437 INC 1.1159 vl 29.942

APO 225.86 v2 24.695

ETC 256.99 CLP 97.26

29.62 VL 32.713 GALLOL

LOP 254.46 VP 21.875 gAp -4.92 AZP 90.79 TAL 333.84 TAp 198.68 RCA 146.12

GP 6.78 ZAL 127.58 ZAP 97.21ETS 178.13 ZAE 131.83 ETE 171.54 ZAC 92.58

DLA 18.37 RAL 165.77 RAD 6567.5 VEL _1.548 PTH 2.02 VHp 2.844 DpA 10.88 RAp 175.87 ECC 1.1968

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2710.32 -27.72 75.31 22.90 96.04 18 21 34 2110.3 -26.59 66.82

4131.00 -2.19 188.13 17.76 61.76 11 50 47 3531.0 -5.95 161.47

2412.52 -28.95 53.23 22.73 97.78 19 48 57 1812.5 -27.58 44.70

3904.04 -1.10 150.84 17.15 60.13 12 57 21 3304.0 -3.07 144.30

2123.91 -32.12 30.66 22.07 102.38 21 16 23 1523.9 -30.08 22.04

3765.41 1.63 136.63 15.45 55.85 13 39 16 3165.4 -2.86 132.42

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY oRBIT DETERNINAT|ON ACCURACY

TOE .0180 TRA .6893 TC3-3.1045 BAU .5578 SGT 2461.6 SGR 1510.3 $G5 3670.3 ST 368.0 SR 705.2 SS 2759.5

RDE .4002 RRA -.4536 RC3 1.5933 FAU .59717 RRT -.8874 RRF -.9474 RTF .9501 CRT -.2624 CRS .8461 CST -.7342

FOE-4.1648 FRAI6.9255 FC-43.2337 81P 8962 SGB 2888.0 R23 .1071 R13 -.9706 LSA 2836.7 MSA 447.0 SSA 27.3

BDE .4006 BRA .8252 8C3 3.4835 FSP 12587 SG1 2823.5 SG2 607.0 THA 149.90 EL1 713.9 EL2 350.7 ALF 100.51

LAUNCH DATE OCT 23 IgG4 FLIGHT TIME 318.00 ARRIVAL DATE SEP 6 1965

EARTH TO MARS

225.93 SMA 185.95 ECC .21433 INC 1.1394 vl 29.942

333.71 TAp 199.64 RCA 146.09 APO 225.81 V2 24.737

129.62 ETE 172.19 ZAC 92.28 ETC 257.09 CLP 95.23

HELIOCENTRIC COMIC DISTANCE 725.135

RL 148.81 LAL .00 LOt. 29.62 VL 32.710 gAL -4.55 AZL 88_1_ HCA

RP 222.28 LAP -.82 LOP 255.55 VP 21.919 gap -5,16 A_p 90.79 TAL

RC 263.392 GL 10.79 GP 6.68 ZAL 127.74 ZAP 95.19 ET8 178,41ZAE

PLANETOCENTRIC CONIC

C3 12.006 VHL 3.465 DLA 18.48 RAL 164.04 RAD 6567.5 VEL 11.550 PTH 2.02 VHP 2.840 OpA 11.18 RAp 174.96 ECC 1.1976

LNCN AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONg INJ RT ASC INJ AZ_TH INJ TIME

90.00 17 36 18 2715.56 -27.75 75.69 23.27 95.86 16 21 34

90.00 10 44 11 4127.45 -2.30 167.83 18.11 61.77 11 52 58

100.00 19 8 46 2417.40 -29.00 55.59 23.11 87.60 19 49 3

100.00 11 54 24 3900.65 -1.21 150.67 17.50 60.13 12 59 25

110.00 20 41 14 2128.10 -32.18 30.97 22.46 102.20 21 16 42

110.00 12 38 26 3762.92 1.55 138.50 15.79 55.85 13 41 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0176 TRA .8483 TC5-3.4787 BAU .6151 SGT 2828.4 SGR 1499.9 895 3679.8

ROE .4039 RRA -.4473 RC3 1.5779 FAU .59905 RRT -.8978 RRF -.9448 RTF .9629

FOE-4.1844 FRAIS.9172 FC-45.1930 8SP 10086 9GB 3201.5 R23 .0914 R13 -.9757

BDE .4042 BRA .9589 BC3 5.6199 FSP 12625 Sgl 3145.9 sg2 595.9 THA 153.52

PO CST TIM INJ 2 LAT INJ 2 LONG

2113.6 -26.65 67.19

3527.5 -6.06 161.27

1817.4 -27.64 45.05

3300.9 -5.17 144.13

1528.1 -30.17 22.34

3162.9 -2.96 152.29

oRBIT DETERMINATION ACCURACY

ST 450.5 IR 708.4 SS 2764.8

CRT -.3935 CRS .8419 CST -.8258

LSA 2853.2 NSA 455.7 SSA 26.9

EL1 739.9 EL2 396.5 ALF 110.02
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81 LAL .00

RP 221.89 LAp -.85

RC 264.895 GL 10.98

PLANETOCENTRIC CONIC

C3 12.062 VHL 3.473

LNCH AZM•H LNCH TIME

90.00 1• 38 27

90.00 10 46 18

100.00 19 9 1

100.00 11 56 25

110.00 20 41 40

110.00 12 40 16

LOL

LOP 256.65 VP 21.963 GAp -5.39 AZP 90.•9 TAL 333.56 TAp 200.60 RCA 146.07 Apo 225.76 V2 24.779

GP 6.57 ZAL 127.92 ZAp 93.17 ETS 178.68 ZAE 127.40 ETE 172.•9 ZAC 91.98 ETC 257.19 CLP 93.19

DLA 18.58 RAL 164.33 RAD 6567.5 VEL 11.552 PTH 2.02 VHp 2.839 DpA 11.47 RAp 174.05 ECC 1.1985

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.23 -27.79 78.02 23.8• 95.69 16 21 47 2120.2 -26.71 67.52

4124.•5 -2.39 167.78 18.48 61.•8 11 55 2 3524.8 -6.14 161.12

2421.76 -29.04 53.91 23.51 97.43 19 49 22 1821.8 -27.70 45.36

3898.46 -1.29 150,54 17.86 60.13 13 1 24 3298.5 -5.25 143.99

2131.88 -32.24 31.25 22.87 102.04 21 17 12 1531.9 -30.24 22.60

3•61.10 1.46 138.40 16.14 55.84 13 42 57 3161.1 -3.03 132.20

FLIGHT TIME 520.00 ARRIVAL DATE SEp 8 1965

DISTANCE 729.149 EARTH TO MARS

29.62 VL 32.708 GAL -4.58 AZL 88.84 HCA 227.03 SMA 185.91ECC .21434 INC 1.1821 Vl 29.942

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0539 TRA 1.0098 TC3-3.8525 BAU .6•02 8GT 3202.7 8GR 1487.5 863 36•9.9 ST 540.7 SR 711.3 SS 2768.2

RDE .40•5 RRA -.4402 RCS 1.5596 FAU .5995D RRT -.9037 RRF -.94t9 RTF .9714 CRT -.4774 CRS .8378 CST -.8785

FDE-4.2OlO FRA16.9741 FC-43.02•8 BSP 11258 SGB 3531.3 R23 .0•63 R13 -.9798 LSA 28•1.4 NSA 463.9 SSA 26.5

BDE .4111 8RA 1.1016 8C3 4.1562 FSP 12629 SG1 3482.4 862 585.• THA 156.53 EL1 •82.0 EL2 432,1 ALF 119.91

LAUNCH DATE OCT 2S 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00 LOt. 29.62 VL 32.706 GAL -4,60 AZL

RP 221.51 LAP -.88 LOP 25•.•5 VP 22,00• GAP -5.82 AZP

RC 266.379 GL 11.16 GP 6.46 ZAL 128.12 ZAP 91.15 ET8

PLANETOCENTRIC C(_IIC

C3 12.12• VML 3.482 DLA 18.65 RAL 164.62 RAD 6567.5 VEL

LNCH AZMTH LNCH TIN( L-I TIN( ZNJ LAT

90.00 17 36 51 2724.34 -27.81

90.00 10 48 16 4122.89 -2.45

100.00 19 9 29 2425.62 -29.07

100.00 11 58 19 3896.84 -1.34

110.00 20 42 1• 2185.27 -32.28

110.00 12 42 1 3•59.96 1,42

DIFFERENTIAL CCRRECTION8

TOE -.0912 TRA 1.1•39 TC3-4.2240 9Au .7288

RDE .4113 RRA -.4326 RC3 1.5885 FAU .59852

FDE-4.21•2 FRA16.9962 FC-42.7294 9SP 12473

8DE .4213 BRA 1.2511 BC3 4.4954 FSP 12598

FLIGHT TIM( 322.00 ARRIVAL DATE 8EP 10 1965

DISTANCE 738.170 EARTH TO MARS

88.82 HCA 228.14 SMA 185.88 ECC .21488 INC 1.1841 vl 29.942

90.•9 TAL 333.41 TAp 201.54 RCA 146.08 APO 225.73 V2 24.820

178.95 ZAE 125.19 ETE 1•3.35 ZAC 91.69 ETC 257.29 CLP 91.16

11.555 PTH 2.02 VHP 2.841 DpA 11.73 RAp 173.14 ECC 1.1996

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

• 6.32 24.08 95.54 18 22 15 2124.3 -26.75 6•.82

167.68 18.86 61.78 11 56 59 3522.9 -6.20 161.01

54.19 23.92 97.29 19 49 54 1825.6 -2•.•6 45.68

150.45 18.25 60.13 13 S 16 3296.8 -5.31 148.90

31.50 23.29 101.90 21 17 52 1535.3 -30.31 22.83

136.34 16.58 55.84 13 44 41 $160.0 -3.07 132.14

MID-GOUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3582.3 Sr_ 1478.2 SG3 36•0.6 ST 635.9 8R •14.0 SS 2770.1

RRT -.9067 RRF -.936• RTF .9774 CRT -.5334 CRS .8340 CST -.910•

$673.4 R23 .0675 R13 -.9830 LSA 2892.2 MSA 4•1.8 SSA 26.1

SGI 3829.5 862 581.3 THA 159.05 ELI 839.6 ELI 457.4 ALF 128.85

LAUNCH DATE OCT 23 1964 FLIGHT TIME 324.00 ARRIVAL DATE 8EP 12 1965

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 221.13 LAp -.91

RC 267.844 ;L 11.32

PLANETOCENTRIC CONIC

C3 12.199 VHL 3.493

LNCH AZMTH LNCH TIME

90.00 17 $7 28

90.00 10 50 •

100.00 19 10 10

1OO.O0 12 0 7

110.00 20 48 5

110.00 12 as 41

DISTANCE 737.198 EARTH TO MARS

LOL 29.62 VL 32.705 GAL -4,63 AZL 88.79 HCA 229.24 SMA 185.86 ECC .21447 INC 1.2054 Vt 29.942

LOP 258.86 VP 22.051 GAP -5.84 AZP 90.79 TAL 333.24 TAp 202.48 RCA 146.00 Apo 225.72 v2 24.862

GP 6,35 ZAL 128.$4 ZAp 89.14 ETS 179.20 ZAE 122.97 ETE 173.88 ZAC 91.39 ETC 257.40 CLF 89.14

DLA 18.71RAL 164.93 RAD 6567.5 VEL 11.558 PTH 2.02 VHp 2.847 DpA 12.02 RAp 172.25 ECC 1.2008

L-I TIME INJ LAT INJ LONG INJ RT ASC !NJ A,_...TH !HJ TIME PO CST TIM !Hi 2 LAT |NJ 2 LONG

2727.89 -27.84 76.58 24.51 95.42 16 22 56 2127.9 -26.79 68.07

4121.87 -2.46 167.62 19.26 61.78 11 58 49 3521.9 -6.24 160.95

2428.98 -29.10 54.43 24.35 97.16 19 50 $9 1029.0 -27.80 45.87

3696.01 -1.37 150.40 18.65 60.14 IS 5 3 3296.0 -5.33 143.86

2138.27 -$2.38 31.73 23.73 101.77 21 18 43 1588.3 -$0.37 23.06

$759.48 1.40 138.32 16.91 55.84 IS 46 21 3159.5 -3.09 132.11

DIFFERENTIAL CORRECTIONS

TDE -.1292 TRA 1.$406 TC3-4.5894 OAU .7882

ROE .4151 RRA -.4242 RC3 1.5142 FAU .59595

FDE-4.2282 FRAt6.9817 FC-42.2928 BSP 13714

80E .434T 8RA 1.4061 0C3 4.8327 FSP 12538

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3964.0 SGR 1456.8 863 3651.3 ST 734.4 SR 716.4 SS 2769.4

RRT -.9076 RRF -.9353 flTF .9818 CRT -.5719 CRS .8302 CST -.9315

8_ 4223.2 R23 .0589 RI3 -.9857 LSA 2914.1 NSA 479.4 SSA 25.7

SGi 4183.3 SG2 579.6 THA 161.18 ELI 909.• EL2 474.4 ALF 136.24

LAUNCM DATE OCT 23 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEp 14 1965

NELIOCENYRIC CONIC

RL 148.81 LAL .00

RP 220.78 LAp -.94

RC 269.292 GL 11.48

PLANI[TO(ENTRIC CONIC

C3 12.280 VHL 3.504

LNCH AZMTH LNCH 1114(

90.00 17 38 20

90.00 10 51 51

100.00 19 11 5

100.00 12 1 46

110.00 20 44 4

110.00 12 45 17

DISTANCE 741.233

LOL 29.62 VL 32.703 GAL -4.67 AZL 86.77 NCA 230.35 SHA 185.83 ECC .21459

LOP 259.97 VP 22.096 GAP -6.06 AZP 90.78 TAt. 333.05 TAp 203.41 RCA 145.96

GP 6.23 ZAL 128.58 ZAP 87.15 ETS 179.44 2N[ 120.77 ETE 174.37 ZAC 91.10

EARTH TO MARS

INC 1.2261 Vl 29.942

APO 225.71 V2 24.903

ETC 257.50 CLP 87.13

DLA 16.75 RAL 165.26 RAD 6567.5 VEL 11.561 PTH 2.02 VHP 2.856 DPA 12.28

L-I TIME |NJ LAT |NJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2730.89 -27.96 76.80 24.96 95.31 18 23 51 2130.9

4121.67 -2.49 167.61 19.68 61.76 12 0 32 3521.7

2431.85 -29.12 54.64 24.80 97.05 19 51 $6 1831.8

3895.94 -1.$7 150.40 19.06 60.14 13 6 43 3295.9

2140.88 -32.36 31.92 24.18 101.66 21 19 45 1540.9

3759.67 1.41 138.33 17.32 55.84 13 47 57 3159.7

DIFFERENTIAL CCRRECTION$

TOE -.1681 TRA 1.5091 TC3-4.9496 BAU .8485

ROE .4188 RRA -.4154 RC3 1.4874 FAU .59198

FDE-4.2347 FRAIG.9354 FC-41.7345 BS4P 14975

ODE .4513 BRA 1.5652 9C3 5.1683 FSP 12450

MXD-COURS( EXECUTION ACCURACY

_FT 4547.3 $GR 1438.8 $G3 3623.2

flRT -.9070 RRF -.9316 RTF .9850

SG8 4579.2 R23 .0522 R13 -.9878

SGt 4542.4 862 579.8 THA 163.01

RAp 171.38 ECC 1.2021

INJ 2 LAT INJ 2 LONG

-26.83 68.28

-6.24 160.94

-27.84 46.07

-5.34 143.85

-30.42 23.25

-3.08 132.12

ORBIT DETERMINATION ACCURACY

ST 885.1 8R •18.5 $S 2766.6

CRT -.5993 CRS .8264 CST -.9455

LSA 2937.7 MSA 486.6 SSA 25.2

EL1 988.8 (L2 485.8 ALF 142.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 23 1964

HELIOCEMTRIC C_[C

RL 148.81 LAL .00

RP 220.37 LAP -.97

RC ZYO.7Z1 GL 11.63

PLANETOCENTRIC CONIC

C5 12.570 VHL 3.517

LNCH AZMTH LNCH TIME

90.00 17 59 26

90.00 10 55 26

100.00 19 12 12

100.00 12 3 22

110.00 20 45 15

110.00 12 46 48

FL[GHT TIME 328.00 ARRIVAL 0ATE SEP 16 1965

LOL 29.62 VL 32.702 GAL

LOP 261.08 VP 22.141 GAP

GP 6.12 ZAL 126.84 ZAP

DISTANCE 745.274 EARTH TO MARS

-4.70 AZL 88.75 HCA 231.47 8MA 185.82 ECC .21475 [NC 1.2462 Vl 29.942

-§.28 AZP 90.78 TAL 332.85 TAp 204.32 RCA 145.91 APO 225.72 V2 24.945

85.17 ETS 179.67 ZAE 118.58 ETE 174.83 ZAC 90.61 ETC 287.61 CLP 85.15

OLA 18.77 RAL 165.60 RAO 6567.5 VEL 11.565 pTH 2.02 VHP 2.869 DPA 12.53 RAp 170.52 ECC 1.2086

L-I TIME INJ LAT [NJ LONG [MJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2733.35 -27.87 76.98 25.42 95.22 18 25 0 2133.4 -26.85 68.46

4122.29 -2.47 167.65 20.12 61.78 12 2 8 3522.3 -6.22 160.96

2434.23 -29.14 54.82 25.27 96.96 19 52 46 1834.2 -27.87 46.24

3896.64 -1.35 150.44 19.50 60.14 13 8 18 3296.6 -5.31 143.89

2143.12 -32.39 32.09 24.65 101.57 21 20 58 1543.1 -30.46 23.41

3760.52 1.44 138.37 17.75 55.84 13 49 29 3160.5 -3.05 132.17

DIFFEREMTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2062 TRA 1.67937C3-5.3013 BAU .9092 SGT 4729.8 Sr,_ 1419.3 SG3 3586.3 3T 937.5 SR 720.6 SS 2762.9

ROE .4228 RRA -.4059 RE3 1.4564 FAU .58675 RRT -.9053 RflF -.9275 RTF .9874 CRT -.6198 CR8 .8231 CST -.9554

FOE-4.2430 FRAt6.8542 FC-41.0657 BSP 16233 _68 4938.0 R23 .0489 R13 -.9894 LSA 2964.4 MSA 493.4 SSA 24.8

BDE .4713 BRA 1.7277 BCS 5.4982 FSP 12326 $GI 4903.8 SG2 581.6 THA 164.38 ELI 1074.6 EL2 493.3 ALF 146.63

LAUNCH DATE OCT 23 1964 FLIGHT TIME 330.00 ARRIVAL DATE 8EP 18 1965

HELIOCEMTRIC CONIC

RL 148.81LAL .00

RP 220.00 LAP -1.01

RC 272.134 GL 11.76

PLANETOCENTRIC CONIC

C3 12.468 VHL 3.5310LA

LNCH AZ)4TH LNCM TIME L-I TIME INJ LAT

90.00 17 40 46 2735.29 -27.88

90.00 10 54 34 4123.72 -2.42

100.00 19 13 32 2436.15 -29.1_

100.00 12 4 49 3896.10 -1.30

110.00 20 46 36 2143.00 -32.42

110.00 12 48 15 3762.01 1.50

DIFFERENTIAL CORflEETION8

TOE -.2492 TRA 1.8512 TC3-5.6428 6AU .9702

ROE .4267 RflA -.3959 RC3 1.4271 FAU .58011

FOE-4.2457 FRAt6.7421 FC-40.2811BSP 17503

BDE .4941 8RA 1.8931 8C3 5.8205 FSP 12171

DISTANCE 749.323 EARTH TO MARS

LOL 29.62 VL 32.702 GAL -4.74 AZ1. 88.73 HCA 232.59 SI4A 185.80 ECC .21495 INC 1.2658 vt 29.942

LOP 262.20 VP 22.187 GAP -6.49 AZP 90.77 TAL 332.64 TAP 203.23 RCA 145.87 APO 225.74 V2 24.986

GP 6.00 ZAL 129.11 ZAP 83.22 ET8 179.89 ZAE 116.40 ETE 175.25 ZAC 90.53 ETC 257.71 CLP 83.18

18.78 RAt. 185.95 RAO 6567.5 V(L 11.570 PTH 2.02 VHP 2.885 DPA 12.77 RAP 169.68 ECC 1.Z052

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=0 CST TIM INJ 2 LAT IMJ 2 LONG

77.12 25.91 95.15 18 26 22 2135.3 -26.88 68.59

167.73 20.57 61.76 12 3 38 3523.7 -6.18 161.06

54.96 25.75 96.89 19 54 9 1836.2 -27.90 46.36

150.52 19.95 60.13 13 9 47 3298.1 -5.26 145.97

32.23 25.14 101.49 21 22 21 1545.0 -30.50 23.54

138.45 18.20 55.85 13 50 57 3162.0 -2.99 132.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5109.8 Srdl 1398.4 8G3 3541.4 97 1041.1 8R 722.3 85 2756.7

RRT -.9025 RRF -.9231 RTF .9892 CRT -.6349 CRS .8198 CST -.9626

5297.7 R23 .0428 R13 -.9908 LSA 2992.4 NSA 499,9 3SA 24.5

8G1 5265.3 SG2 564.4 THA 165.95 ELI 1164.8 EL2 498.8 ALF 150.24

LAUNCH DATE OCT 23 1964

HELIOCEMTRIC CONIC

RL 146.81LAL .00

RP 219.62 LAP -1.04

RC 273.529 GL 11.89

PLANETOCENTRIC CONIC

C3 12.575 VHL 3.546

LNCH AZMTH LNCH TIME

90.00 17 42 20

90.00 10 56 15

100.00 1g 15 6

100.00 12 6 11

110.00 20 48 8

110.00 12 49 38

FLIGHT TIRE 332.00 ARRIVAL DATE SEP 20 1965

DISTANCE 753.376 EARTH TO MAR _

LOL 2g.62 VL 32.701 GAL -4.78 AZL 88.72 HCA 233.71 SMA 185.80 ECC .21518 INC 1.2848 vl 29.942

LOP 263.32 VP 22.232 GAP -6.70 AZP 90.76 TAL 332.42 TAp 206.13 RCA 145.82 Apo 225.78 V2 25.027

GP 5.88 ZAL 129.41 ZAp 81.29 ET$ 180.11 ZAE 114.25 (TE 175.65 ZAC 90.26 ETC 257.82 CLP 81.24

DLA 18.77 RAL 166.31RAO 6567.5 VEL 11.574 pTH 2.02 VHp 2.905 OpA 12.99 RAp 168.87 ECC 1.2070

L-I TIME INJ LAY IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2736.71 -27.89 77.22 26.41 95.10 18 27 57 2136.7 -26.89 68.69

4125.96 -2.35 167.85 21.04 61.77 12 5 1 3526.0 -6.11 161.18

2437.61 -29.17 55.06 26.26 g6.84 lg 55 43 1837.6 -27.92 46.48

3900.30 -1.23 150.64 20.42 60.13 13 11 11 3300.3 -5.1g 144.10

2146.52 -32.44 32.35 25.64 101.42 21 23 54 1546.5 -30.52 23.65

3764.15 1.38 138.56 18.66 55.83 13 52 22 3164.2 -2.91 132.36

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2915 TRA 2.0246 TC3-5.9740 BAU 1.0313 SGT 5467.3 8GR 1376.2 SG3 3488.3 ST 1145.6 SR 723.7 SS 2748.4

ROE .4306 RRA -.3856 fiE3 1.3938 FAU .57216 RRT -.8990 RRF -.9183 RTF .9907 CRT -.6466 CRS .8166 CST -.9680

F08-4.2436 FRAt6.6017 FC-39.3895 BSP 18762 Sr_ 5657.3 R23 .0596 R13 -.9919 LSA 3022.1 MSA 505.8 SSA 23.8

8DE .5200 8RA 2.0610 8C3 6.1345 FSP 11998 SGt 5626.8 862 587.7 THA 167.15 EL1 1258.4 EL2 502.6 ALF 153.17

LAUqACH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.61 LAL .00

RP 219.25 LAP -1.07

RC 274.906 GL 12.01

PLANETOCENTRIC CONIC

C3 12.693 VHL 3.563

LNCH AZIATH LNCH TIM(

90.O0 17 44 8

90.00 10 57 28

100.00 19 16 52

100.00 12 7 26

110.00 20 49 51

110.00 1_ 50 36

DIFFERENTIAL C_RRECTIONS

TOE -.3291 TRA 2.2074 TC3-6.2757 BAU 1.0890

ROE .4322 RRA -.3772 RC3 1.3510 FAU .55924

F0(-4.1812 FRA16.3121 FC-38.1450 B_P 20188

BOE .5432 BRA 2.2394 BC3 6.4175 FSP 11962

FLIGHT TIRE 334.00 ARRIVAL DATE SEP 22 1965

DISTANCE 757.457 EARTH TO MARS

LOL 29.62 VL 32.701 GAL -4.83 AZL 88.70 HCA 234.83 SIdA 185.79 ECC .21546 INC 1.3034 vl 29.942

LOP 264.45 VP 22.278 GAP -6.90 AZP 90.75 TAL $32.18 TAp 207.01 RCA 145.76 APO 225.82 V2 25.067

GP 5.76 ZAL 129.72 ZAP 79.39 ET8 180.31 ZN[ 112.12 ETE 176.03 ZAC 89.99 ETC 257.92 CLP 79.33

DLA 18.74 RAL 186.69 RAD 6587.5 V(L 11.579 PTH 2.03 VHP 2.927 OPA 13.20 RAp 168.09 ECC 1.2089

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EST TIM |NJ 2 LAT INJ 2 LONG

2737.61 -27.90 77.28 26.93 95.07 18 29 46 2137.6 -26.90 68.76

4129.03 -2.25 168.02 21.53 61.77 12 6 17 3529.0 -6.01 161.36

2438.59 -29.18 55.14 26.78 96.80 19 57 30 1838.6 -27.93 46.56

3903.28 -1.12 150.80 20.91 60.13 13 12 29 3303.3 -5.09 144.26

2147.66 -32.45 32.43 26.17 101.$8 21 25 39 1547.7 -30.55 23.73

3788.98 1.69 138.71 19.15 55.85 13 53 43 3167.0 -2.80 132.50

M|O-COUR_ME ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $858.0 SGR 1349.1 SG3 3423.3 87 1250.1 SR 721.7 SS 2726.4

RRT -.8949 RRF -.9125 RTF .9916 CRT -.6515 CRS .8087 CST -.9729

8_ 6011.3 R23 .OSs9 R13 -.9926 LSA 3042.1M3A 511.8 SSA 23.7

SG1 5982.3 SG2 58g.6 THA 168.24 ELI 1351.8 EL2 S06.3 ALF 155.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81LAL .OO

RP 218.89 LAP -1.10

RC 276.266 GL 12.12

PLANETOCENTRIC CONIC

C3 12.819 VHL 3.580

LNCH AZMTN LNCH TIME

90.00 17 46 8

90.0O 10 58 35

tOO.DO 19 18 49

100.00 12 8 35

110.00 20 51 43

FLIGHT TIkR 336.00 ARRIVAL DATE SEp 24 1965

DISTANCE 761.506

LOL 29.62 VL 32.701 GAL -4.86 AZL 88.68 HCA 235.96 SMA

LOP 265.58 VP 22.323 GAp -7.11 AZP 90.74 TAL 331.92 TAp

GP 5.65 ZAL 130.05 ZAp 77.51 ETS 160.50 ZAE 110.01 ETE

EARTH TO MARS

185.79 ECC .21577 INC 1.$215 Vl 29.942

207.69 RCA 145.70 APO 225.88 V2 25.108

176.38 ZAC 89.72 ETC 258.02 CLP 77.45

DLA 18.70 RAL 167.08 RAO 6567.5 VEL 11.585 PTH 2.03 VHp 2.953 OpA 13.40 RAp 167.34 ECC 1.2110

L-I TIME INJ LAT IMJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2738.06 -27.90 77.32 27.46 95.05 18 31 46 2136.1" -26.91 68.79

4132.83 -2.13 168.23 22.04 61.76 12 7 27 5532.8 -5.89 161.57

2439.16 -29.18 55.18 27.31 96.76 19 59 28 1839.2 -27.94 46.60

3906.94 -1.00 151.00 21.41 60.12 13 13 42 3306.9 -4.97 144.46

2148.53 -32.47 32.50 26.70 101.34 21 27 32 1548.5 -30.56 28.80

110.00 12 52 10 3770.35 1.82

DIFFERENTIAL CORRECTIONS

TOE -.3763 TRA 2.3601 TC3-6.5830 6AU 1.1506

ROE .4373 RRA -.3651RC3 1.3184 FAU .55068

FDE-4.1911FRAt6.2818 FC-ST.2041BSP 21350

ROE .5?69 BRA 2.4079 6C3 6.7137 FSP 11660

LAUNCH DATE ()CT 23 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00 29.62 VL

RP 218.52 LAp -1.12

RE 277.609 GL 12.21

PLANE TOCENTRIE CONIC

C3 12.955 VHL 3.599

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 46 21 2738.02 -27.90

90.00 10 59 34 4137.41 -1.98

100.00 19 20 59 2439.34 -29.16

100.00 12 9 38 3911.32 -.85

110.00 20 53 46 2149.06 -32.47

110.00 12 53 20 3774.37 1.97

DIFFERENTIAL CORRECTIONS

TOE -.4242 TRA 2.5553 TC3-6.8748 8Au 1.2113

ROE .4420 RRA -.3832 RC3 1.2633 FAU .54083

FDE-4.2039 FRAt6.0459 FC-36.1411 9SP 22526

DOE .6126 9RA 2.5796 8C3 8.9936 FSP 11375

138.88 19.65 55.86 13 55 0 3170.3 -2.67 132.68

MIO-COURSd[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6225.1 SGR 1327.2 SG3 3358.9 ST 1355.7 SR 724.4 SS 2720.6

flRT -.6898 RRF -.9072 RTF .9926 CRT -.6608 CRS .6062 CST -.9758

SG8 6365.0 R23 .0346 R13 -.9934 LSA 3061.7 MSA 516.6 SSA 23.1

SG1 6337.1 SGZ 594.9 THA 169.16 ELI 1450.6 ELI 508.3 ALF 157.67

FLIGHT TIM( 338.00 ARRIVAL DATE SEp 26 1965

DISTANCE 765.581 EARTH TO MARS

LOt. 32.701 GAL -4.93 AZI. 68.66 HCA 237.10 SMA 165.80 ECC .21612 INC 1.3393 vl 29.942

L(_ 266.71 VP 22.369 GAP -7.31 AZ1P 90.73 TN. 331.66 TAp 208.76 RCA 145.64 AI_) 225.95 V2 25.148

GP 5.53 ZAL 130.40 ZAP 75.67 ETS 180.69 ZA( 107.94 ETE 176.71 ZAC 89.47 ETC 258.11 CLP 75.61

DLA 18.64 Rid. 167.46 RAD 6567.5 V(L 11.591 PTH 2.03 VHP 2.982 DpA 13.57 RAp 166.62 ECC 1.2132

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.31 28.02 95.05 18 33 59 2138.0 -26.91 68.79

168.49 22.56 61.75 12 6 31 3537.4 -5.74 161.83

55.19 27.67 96.?7 20 I 38 1639.3 -27.94 46.61

151.24 21.83 60.12 13 14 49 3311.3 -4.82 144.70

32.54 27.26 101.32 21 29 33 1549.1 -30.57 23.83

139.09 Z0.17 55.87 13 56 15 3174.4 -2.52 132.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6586.1 _ 1304.1 663 3286.1 ST 1461.7 SR 726.4 SS 2711.5

RRT -.8842 RRF -.9015 RTF .9934 CRT -.6673 CRS .6070 CST -.9782

$68 6713.9 R23 .0337 R13 -.9941 LSA 3121.5 MSA 521.7 SSA 22.5

_1 6687.| _2 600.0 THA 169.99 ELI 1550.5 EL2 510.0 ALF 159.31

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 218.16 LAp -1.15

RE 278.933 GL 12.30

PLANETOCENTRIC CONIC

C3 13.102 VNL 3.620

L_CH AZMTH LNCH TIME

90.00 17 50 47

9O.OO 11 0 27

100.00 19 23 20

100.00 12 10 35

110.00 20 55 58

110.00 12 54 26

FLIGHT TIME 540.00 ARRIVAL DATE SEP 28 1965

DISTANCE 769.661 EARTH TO MARS

LOL 29.62 VL 52.702 GAL -4.98 AZL 88.64 HCA 238.24 8MA 185.80 ECC .21651 INC 1.3565 vt 29.942

LO_ 267.85 VP 22.415 GAP -7.51 AZP 90.71 TAL 351.38 TAp 209,61 RCA 145.58 APO 226.03 V2 25.188

GP 5.41 ZAL 150.77 ZAp 73.87 ETS 180.86 2AE 105.89 ETE 177.02 ZAC 89.22 ETC 258.21CLP 73.79

DLA 18.57 RAL 167.90 RAO 6567.5 VEL 11.597 PTH 2.03 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZNTH !NJ TIME

2737.53 -27.90 77.28 26.59 95.07 18 36 25

4142.75 -1.81 168.79 23.10 61.74 12 9 30

2439.09 -29.16 55.17 28.44 96.78 20 3 59

3916.42 -.66 151.52 22.48 60.11 13 15 51

2149.27 -32.48 32.55 27.83 101.31 21 31 48

3779.01 2.15 139.34 20.7t 55.66 13 57 25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.4733 TRA 2.7315 TC3-7.1502 BAU 1.2713 SGT 6939.6 SGR 1280.3 SG3 3211.8

ROE .4467 RRA -.3414 RC3 1.2466 FAU .52960 RRT -.6780 RflF -.8952 RTF .9940

FOE-4.2075 FRAt5.7956 FC-34.9952 8SP 23682 868 7056.7 R25 .0329 R13 -.9946

BDE .6508 BRA 2.7827 BC3 7.2581FSP 11086 SGI 7030.7 SGZ 604.9 THA 170.73

LAUNCH DATE OCT 23 1964 FLIGHT TIM( 342.00

HELIOCENTRIC CONIC DISTANCE 773.747

RL 146.81LAL .DO LOL 29.62 VL 32.702 GAL -5.04 AZL 88.63 HCA 239.38 SMA

RP 217.80 LAp -1.18 LOP 268.99 VP 22.460 GAP -7.70 AZP 90.70 TAL 331.06 TAp

RC 280.240 GL 12.58 GP 5.29 ZAL 131.15 ZAP 72.10 ETS 181.02 zA[ 103.89 ETE

PLAN(TOCENTRIC CONIC

C3 13,259 VHL 3.6410LA 18.48 RAL 168.33 RAO 6567.3 VI[L 11.604 PTH 2.03 VHP

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME

90.00 17 53 26 2736.60 -27.89 77.21 29.18 93.11 18 39 2

90.00 11 1 13 4148.84 -1.61 169.13 23.68 61.73 12 10 22

100.00 19 25 53 2438.45 -29.18 55.13 29.03 96.60 20 6 32

100.00 12 11 27 5922.23 -.48 151.84 23.03 60.11 13 16 49

110.00 20 56 21 2149.16 -32.47 32.54 28.42 101.31 21 34 10

110.00 12 55 26 3784.26 2.35 139.61 21.25 55.89 13 58 33

DIFFERENTIAL CCRRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.5231 TRA 2.9102 TC3-7.4031 9AU 1.3300 SGT 7285.0 _ 1256.0 SG3 3130.7

RD( .4511RRA -.329T RC3 1.2086 FAU .51721 RRT -.6T12 RRF -.8895 RTF .9_45

FDE-4.1988 FRA15.5370 FC-33.7708 BSP 24842 $C_ 7392.5 R23 .0324 R13 -.9950

BDE .6907 BRA 2.9288 9C3 7.5031FSP 10603 SGI 7367.3 8412 609.7 THA _71.40

3.013 DpA 13.73 RAp 165.94 ECC 1.2156

PO CST TIM !NJ 2 LAT !NJ 2 LONG

2157.5 -26.90 68.75

3542.7 -5.57 182.13

1839.1 -27.94 46.59

3316.4 -4.65 144.99

1549.3 -30.58 23.85

3179.0 -2.34 133.13

ORBIT OETERMINATION ACCURACY

ST 1567.8 SR 727.9 SS 2700.1

CRT -.6729 CRS .8058 CST -.g801

LSA 3162.4 MSA 526.0 8SA 22.0

EL1 1651.2 EL2 511.2 ALF 160.73

ARRIVAL DATE SEP 30 lg65

EARTH TO MARS

185.82 ECC .21694 INC 1.3735 vl 2g.942

210.46 RCA 145.50 APO 226.13 V2 25.228

177.30 ZAC 88.99 ETC 258.29 CLP 72.02

3.046 DpA 13,88 RAp 165.30 ECC 1.2182

PO CST TIM INJ 2 LAT INJ 2 LONG

2136.6 -26.69 68.69

3548.8 -5.38 162.47

1838.5 -27.93 46.55

3322.2 -4,45 145.-31

1549.2 -30.5? 23.84

3184.3 -2.14 133.41

ORBIT OETERMINATION ACCURACY

ST 1673;g SR ?28.9 88 2685.5

CRT -.6771 CRS .8041 CST -.9818

LSA 3203.7 MSA 530.1 SSA 21.5

EL1 1752.3 EL2 512.4 ALF 161.98
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT Z3 1964

HELIOCENYRIC CONIC

RL 148.81 LAL .00

RP 217.44 LAP -1.21

RC 281.529 GL 12.45

PLANETOCENTR|C CO_I C

C3 13.427 VHL 3.664

LNCH AZMTH LNCH TIME

go.o0 17 56 16

80.00 11 1 53

100.00 19 28 37

100.00 12 12 13

110,00 21 0 52

110.00 12 56 27

FLIGHT TIME 344.00 ARRIVAL DATE OCT 2 1965

LOL 29.62 VL 32.703 GAL

LOP 270.14 VP 22.506 GAP

GP 5.17 ZAL 131.55 ZAp

DISTANCE 777.839 EARTH TO MARS

-5.10 AZL 88.61HCA 240.52 8MA 185.83 ECC .21741 ]NC 1.3901 vt 28.942

-7.90 AZP SO.68 TAL 330.77 TAp 211.30 RCA 145.43 APO 226.23 92 25.268

70.37 ETS 181.18 ZAE 101.91ETE 177.57 ZAC 88.76 ETC 258.38 CLP 70.29

DLA 18.38 RAL 168.76 RAD 6567.5 VEL 11.611PTH 2.03 VHP 3.086 DpA 14.00 RAp 164.70 ECC 1.2210

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2735.25 -27.88 77.11 29.79 95.15 18 41 51 2135.3 -26.88 68.39

4155.67 -1.39 169.51 24.24 61.71 12 11 9 3555.7 -5.16 162.86

2437.44 -29.17 33.05 29.63 96.84 20 9 15 1837.4 -27.92 46.47

3928.72 -.26 152.20 23.61 60.11 13 17 41 3328.7 -4.24 145.67

2148.80 -32.47 32.32 29.02 101.33 21 36 41 1548.8 -30.57 23.82

3790.11 2.57 139.92 21.84 55.90 13 59 37 3190.1 -1.92 133.71

DIFFERENTIAL CORRECTION8

TOE -.5744 TRA 3.0904 TC3-7.6416 8AU 1.3877

ROE .4534 RRA -.3181RC3 1.1699 FAU .50405

FDE-4.1835 FRAtS.2660 FC-32.4990 BSP 23987

BD( .7330 BRA 3.1067 8C3 7.7307 FSP 10313

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81 LAL .00 LOt. 29.62 VL 32.704 GAL

RP 217.09 LAP -1.24 LOP 271.29 VP 22.552 GAP

RC 282.801GL 12.52 GP 3.06 ZAL 131.97 ZkP

PLANETOCENTR IC CON I C

C3 13.607 VHL 3.689

LNCH AZMTH LNCH TIME

90.00 17 59 18

90.00 11 2 27

100.00 19 31 32

100.00 12 12 54

110.00 21 3 33

110.00 12 57 22

DIFFERENTIAL CORRECTIONS

TOE -.6276 TRA 3.2718 TC3-7.8802 8AU 1.4446

ROE .4600 RRA -.30GO RC3 1.1312 FAU .49031

F0[-4.1680 FRAt4.9829 FC-31.1953 8SP 27098

BOE .7781 BRA 3.2862 BC3 7.9412 FSP 10218

MID-COURSE EXECUTION ACCURACY

SOT 7622.1 8_d_ 1231.7 SG3 3045.8

RRT -.8639 RRF -.8813 RTF .9949

S08 7720.9 R23 .0320 R13 -.9953

SGt 7696.4 962 614.4 THA 172.00

ORBIT DETERMINATION ACCURACY

ST 1779.9 SR 729.7 SS 2669.3

CRT -.6806 CRS .8025 CST -.9832

LSA 3246.6 NSA 533.8 SSA 21.0

EL1 1854.0 EL2 513.3 ALF 163.07

FLIGHT TIME 346.00 ARRIVAL DATE OCT 4 1965

DISTANCE 781.935 EARTH TO MARS

-5.16 A ZL 88.59 HCA 241.67 SMA 185.85 ECC .21792 INC 1.4064 vl 29.942

-8.09 AZP 90.67 TAL 330.43 TAp 212.12 RCA 145.35 Apo 226.35 v2 25.307

68.68 ET9 181.32 ZAE 99.98 ETE 177.83 ZAC 88.55 ETC 250.45 CLP 68.60

DLA 18.28 RAL 169.21RAD 6567.5 VEL 11.619 PTH 2.04 VNp 3.126 OpA 14.11 RAp 164.14 ECC 1.2239

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.30 -27.87 76.99 30.41 95.22 18 44 51 2133.5 -26.86 68.47

4163.22 -1.13 169.93 24.83 61.70 12 11 50 3563.2 -4.92 163.28

2436.06 -29.16 54.95 30.26 96.89 20 12 8 1836.1 -27.90 46.37

3933.89 -.02 152.59 24.20 60.11 13 18 30 3335.9 -4.00 146.06

2148.16 -32.46 32.47 29.64 101.36 21 39 21 1548.2 -30.56 23.77

3796.36 2.82 140.25 22.43 55.92 14 0 38 3196.6 -1.67 134.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7950.8 8GR 1207.6 SO3 2958.0 ST 1886.2 8R 730.5 SS 2652.5

RRT -.8381RRF -.8737 RTF .9952 CRY -.6838 CRS .8013 CST -.9844

9¢,8 8042.0 R23 .0319 R13 -.9956 LSA 3292.2 NSA 537.1 SSA 20.5

SGt 8016.1 8G2 618.9 THA 172.55 ELI 1956.4 EL2 513.9 ALF 164.04

LAUNCH OATE OCI 25 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 216.74 LAP -1.27

RE 284.057 GL 12.57

PLANETOCENTRIC CONIC

C3 13.799 VHL 3.715

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.o0 18 2 31 2731.37 -27.86

90.OO 11 2 55 4171.47 -.88

100.00 19 34 37 2434.33 -29.14

100.O0 12 13 29 3943.72 .25

110.00 21 6 23 2147.23 -32.45

110.00 12 58 13 3803.59 3.09

DIFFERENTIAL CORRECTIONS

TOE -.6824 TRA 3.4S43 TCS-8.0604 8AU 1.5006

ROE .464§ RRA -.2951RC3 1.0926 FAU .47620

FOE-4.1482 FRA14.6874 FC-29.8763 8SP 28181

BDE .8253 8RA 3.4669 8C3 8.1342 FSP 9908

LAUNCH DATE OCT 23 1964

FLIGHT TIME 348.00 ARRIVAL DATE OCT 6 1965

DISTANCE 786.037 EARTH TO MARS

LOL 29.62 VL 32.705 GAL -5.23 AZL 88.58 HCA 242.82 SMA 185.87 ECC .21847 INC 1.4225 vl 29.942

LOP 272.44 VP 22.597 GAP -8.28 AZP 90.65 TAL 330.11 TAp 212.94 RCA 145.26 APO 226.48 v2 25.346

GP 4.94 ZAL 132.41 ZAp 67.03 ETS 181.46 ZAE 98.08 ETE 178.07 ZAC 88.34 ETC 258.52 CLP 66.94

DLA 18.12 RAL 169.68 RAD 6567.5 VEL 11.627 pTH 2.04 VHp 3.170 DpA 14.20 RAp 163.62 ECC 1.2271

HELIOCENTRIC CONIC

RL 148.81 LAL .00 LOL 29.62 VL 32.707 GAL

RP 216.39 LAP -1.29 LOP 273.39 VP 22.643 GAP

RC 285.296 GL 12.62 GP 4.83 ZAL 132.88 ZAP

PLANETOCENTRIC CONIC

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

76.83 31.06 95.29 18 48 2 2131.4 -26.83 68.31

170.39 25.44 61.70 12 12 26 3571.5 -4.66 163.75

34.83 30.90 96.96 20 15 11 1834.4 -27.88 46.25

153.02 24.82 60.11 13 19 13 3343.7 -3.73 146.49

32.40 30.26 101.39 21 42 10 1547.2 -30.54 23.70

140.62 23.04 53.94 14 1 36 3203.6 -1.40 134.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8270.3 8GR 1183.9 SG3 2867.9 ST 1992.1 SR 731.1 SS 2634.0

RRT -.8477 RRF -.8656 RTF .9955 CRT -.6867 CRS .8003 CST -.9853

SG8 8354.6 R23 .0319 R13 -.9958 LSA 3339.0 MSA 540.0 SSA 20.1

SGl 8331.3 SG2 623.4 THA 173.04 EL1 2058.8 EL2 514.3 ALF 164.89

FLIGHT TIM( 350.00 ARRIVAL DATE OCT 8 1965

DISTANCE 790.141 EARTH TO MARS

-5.30 AZL 88.56 HCA 243.98 SMA 185.89 ECC .21906 INC 1.4380 vl 29.942

-8.46 AZP 90.63 TAt. 329.76 TAP 213.74 RCA 145.17 APO 226.62 v2 25.385

65.43 ET8 181.59 ZAE 96.22 ETE 178.29 ZAC 88.14 ETC 258.59 CLP 65.33

C3 14.004 VML 3.742 DLA 17.96 RAL 170.15 RAD 6567.6 VEL 11.636 PTH 2.04 VHP 3.215 DPA 14.28 RAp 163.14 ECC 1.2305

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 5 33 2728.86 -27.84 76.65 31.72 95.38 18 51 24

90.00 11 3 17 4180.44 -.59 170.89 26.07 61.69 12 12 57

100.00 19 37 53 2432.30 -29.13 54.68 31.56 97.04 20 18 25

100.00 12 14 0 3952.23 .54 153.49 25.45 60.11 13 19 52

150.00 21 9 22 2146.08 -32.43 32.31 30.93 101.44 21 45 8

110.00 12 39 1 3611.22 3.38 141.02 23.67 55.96 14 2 32

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7281 TRA 3.6809 TC3-8.2105 BAU 1.549e SGT 6575.5 SG4t 1157.3 SG3 2772.4

ROE .4673 RflA -.2856 RC3 1.0488 FAU .43864 RRT -.8388 RRF -.8362 RTF .9957

FOE-4.0614 FRA14.4445 FC-28.3342 B_P 29529 8¢,8 8653.2 R23 .0308 R13 -.9960

BOE .8651 BflA 3.6620 BC3 8.2772 FSP 9727 SGt 8630.5 8G2 626.5 THA 173.51

PO CST TIM INJ 2 LAY INJ 2 LONG

2128.9 -26.80 68.14

3580.4 -4.37 164.25

1832.3 -27.85 46.11

3352.-_ -3.44 146.96

1546.1 -30.52 23.62

3211.2 -1.11 134.81

ORBIT DETERMINATION ACCURACY

ST 2094.0 SR 729.0 SS 2602.1

CRT -.6846 CRS .7946 CST -.9864

LSA 3375.2 MSA 343.2 SSA 20.0

ELI 2136.4 EL2 516.1 ALF 165.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 216.05 LAP -1.]2

RC 285.520 GL 12.65

PLANETOCENTRIC C_IC

C3 14.221VHL 3.771

LNCH AZNTH LNCM TIME

90.00 18 9 29

90.00 11 3 34

100.00 19 41 17

100.00 12 14 26

110.00 21 12 28

110.00 12 59 45

FLIGHT TIME 352.00 ARRIVAL DATE OCT 10 1965

DISTANCE 794.255 EARTH TO MARS

LOL 29.62 VL 32.709 GAL -5.37 AZL 88.55 HCA 245.14 SMA 185.92 ECC .21969 INC 1.4535 vl 29.942

LOP 274.75 VP 22.688 GAp -6.65 AZP 90.61 TAL 329.40 TAp 214.53 RCA 145.08 APO 226.77 V2 25.425

GP 4.72 ZAL 153.32 ZAp 63.86 ETS 181.71 ZAE 94.40 ETE 178.50 ZAC 87.96 ETC 258.65 CLp 63.76

DLA 17.82 RAL 170.63 RAO 6567.6 VEL 11.645 PTH 2.04 VHp 3.264 DpA 14.34 RAP 162.71ECC 1.2340

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2726.05 -27.82 76.45 32.39 95.48 18 54 55 2126.0 -26.77 67.94

4190.03 -.28 171.42 26.72 61.68 12 13 24 3590.0 -4.07 164.79

2429.98 -29.11 54.51 32.23 97.12 20 21 47 1830.0 -27.82 45.94

3961.33 .85 153.99 26.09 60.12 13 20 28 3361.3 -3.14 147.46

2144.70 -32.41 52.21 31.60 101.50 21 48 13 1544.7 -30.49 23.52

3819.37 3.69 141.45 24.32 55.99 14 3 24 3219.4 -.80 135.24

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7977 TRA 3.8241 TC3-8.4015 BAU 1.6089 SGT 8880.6 3r_ 1138.2 SG3 2683.3 ST 2203.9 SR 732.1 SS 2594.1

ROE .4739 RRA -.2728 RC3 1.0163 FAU .44685 RRT -.8297 RRF -.8485 RTF .9959 CRT -.6917 CRS .7988 CST -.9869

FDE-4.1002 FRA14.0785 FC-ZT.2033.BSp 30276 $GB 8953.3 R23 .0322 R13 -.9962 LSA 3438.8 MSA 544.7 SSA 19.3

8DE .9278 8RA 3.8338 8C3 8.4627 FSe_ 9292 SG1 8930.9 $62 631.8 THA 173.90 ELI 2264.6 EL2 514.6 ALF 166.54

LAUNCH DATE (_T 23 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC DISTANCE 798.371 EARTH TO MARS

RL 148.81 LAL .00 LOL 29.62 VL 32.710 GAL -5.45 AZL 88.53 HCA 246.30 S#AA 185.95 ECC .22036 INC 1.4687 V1 29.942

RP 215.71 LAP -1.34 LOP 275.92 VP 22,733 GAp -8.83 A ZP 90.59 TAL 329.01 TAp 215.31RCA 144.98 APO 226.93 V2 25.461

RC 287.729 GL 12.68 GP 4.61ZAL 133.81 ZAp 62.34 ETS 181.82 ZAE 92.62 ETE 178.69 ZAC 87.79 ETC 258.70 CLP 62.24

PLANE TOCENTRIC CONIC

C3 14.452 VHL 3.802 OLA 17.64 RAL 171.12 RAD 6567.6 VI[L 11.655 PTH 2.05 VHp 3.315 OpA 14.38 RAp 162.32 ECC 1.2378

LNCH AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZI_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 13 13 2722.90 -27.80 76.22 33.09 95.60 18 58 36 2122.9 -26.74 67.71

90.00 11 3 46 4200.30 .05 172.00 27.59 61.68 12 13 46 3600.3 -3.74 165.36

100.00 19 44 52 2427.36 -29.09 54.31 32.93 97.22 20 25 19 1827.4 -27.78 45.75

100.00 12 14 48 3971.08 1.18 154.52 28.76 60.13 13 20 59 3371.1 -2.81 148.00

110.00 21 15 43 2143.10 -32.39 32.09 32.29 101.57 21 51 26 1543.1 -30.46 23.41

110.00 13 0 26 3828.10 4.02 141.90 24.99 56.03 14 4 14 3228.1 -.47 135.69

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.8580 TRA 4.0117 TC3-8.5432 BAU 1.6614 SGT 9171.7 $TAI 1116.4 363 2590.1 ST 2309.4 SR 732.5 SS 2572.5

ROE .4788 RRA -.2819 RC3 .9791FAU .43196 RRT -.8200 RRF -.8394 RTF .9960 CRT -.6940 CRS .7984 CST -.9875

FOE-4.0720 FRA13.7654 FC-25.8784 BSP 31281 868 9239.4 RZ3 .0326 R13 -.9963 LSA 3491.2 MSA 546.6 SSA 1e.9

BOE .9826 BRA 4.0203 BC3 8.5992 FSP 8981 801 9217.5 SG2 635.8 THA 174.27 ELI 2367.5 EL2 514.5 ALF 166.96

LAUNCH DATE OCT 23 1964 FLIGHT TIME 556.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC

RL 148.81LAL .00

RP 215.38 LAp -1.37

RC 288.924 GL 12.?0

PLANETOCENTRIC CONIC

C3 14.697 VML 3.634

LNCH AZNTH LNCH TIME

90.00 18 17 6

90.00 11 3 53

100.00 19 48 55

I00.00 12 15 5

110.00 21 19 5

110.00 13 1 4

LOL 29.62 VL 32.712 GAL

LOP 277.08 VP 22.778 GAP

GP 4.51 ZAL 134.30 2AP

DISTANCE 802.491 EARTH TO MARS

-5.55 AZL 88.52 HCA 247.47 SMA 185.99 ECC .22108 INC 1.4837 vl 29.942

-9.01 kZP 90.57 TAL 328.62 TAp 216.09 RCA 144.87 ApO 227.11 V2 25.498

60.85 ETS 181.93 ZAE 90.88 ETE 178.88 ZAC 87.62 ETC 258.75 CLP 60.75

DLA 17.45 RAL 171.63 RAD 6567.6 VEL 11.665 PTH 2.05 VHP 5.369 DPA 14.41 RAp 161.96 ECC 1.2419

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT I_J 2 LONG

2719.47 -27,78 75.97 53,B0 95.72 19 2 26 2119.5 -26.70 67.47

4211.22 .40 172.61 28.07 61.69 12 14 4 3611.2 -3.39 165.97

2424.48 -29.06 54.10 33.64 97.33 20 28 59 1824.5 -27.74 45.55

3981.45 1.53 155.09 27.44 60.14 13 21 27 3381.4 -2.46 148.57

2141.30 -12.57 31.95 32.99 101.65 21 54 47 1541.3 -30.42 23.28

3837.39 4.37 142.39 25.67 56.06 14 5 2 5257.4 -.11 156.18

DIFFERENTIAL CORRECTION9

TOE -.9204 TRA 4.2015 TC3-8.6873 BAU 1.7131

ROE .4837 RRA -.2514 RC3 .9428 FAU .41701

FOE-4.0413 FRA13.4503 FC-24.5638 BSP 32265

BDE 1.0398 BRA 4.2090 BC3 8.7184 FSP 8671

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9454.3 SGR 1095r6 SG3 2497.0 ST 2414.8 SR 732.8 SS 2550.0

RRT -.8101 RRF -.8300 RTF .9961 CRT -.6962 CRS .7983 CST -.9680

$_ 9517.5 R23 .0330 R13 -.9964 LSA 3545.4 NSA 548.2 SSA 18.6

SG1 9496.0 $62 639.5 THA 174.61 ELI 2470.6 EL2 514.2 ALF 167.52

LAUNCH DATE OCT 23 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 16 1955

HELIOCENTRIC C_IC OISTANCE 806.815 EARTH TO MARS

RL 148.81 LAL .00 LOL 29.62 VL 32.715 GAL -5.62 A ZL 88.50 HCA 248.64 S_IA 186.03 ECC .22184 INC 1.4985 vl 29.942

RP 215.05 LAp -1.40 LOP 278.25 VP 22.822 GAP -9.19 A ZP g0.55 TAL 328.21 TAp 216.85 RCA 144.76 APO 227.29 V2 25.535

RC 290.105 GL 12.72 GP 4.40 ZAL 134.81ZAP 59.41ETS 182.02 2AE 89.17 ETE 179.05 ZAC 87.47 ETC 258.79 CLP 59.31

PLANETOCENTRIC CONIC

C3 14.957 VHL 3.867 OLA 17.25 RAL 172.14 RAD 6567.6 V[L 11.677 PTH 2.05 VHp 3.425 OpA 14.42 RAp 161.68 ECC 1.2462

LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 21 9 2715.76 -27.76 75.70 34.53 95.85 19 6 24 2115.8 -26.65 67.21

90.00 11 3 55 4222.76 .77 173.25 28.77 61.69 12 14 18 3622.8 -3.02 166.62

100.00 19 52 28 2421.35 -29.03 53.87 34.56 97.45 20 32 48 1821.3 -27.70 45.33

100.00 12 15 19 3992.41 1_90 155.69 28.15 60.16 13 21 51 3392.4 -2.09 149.17

110.00 21 22 35 2139.31 -32.34 31.61 33.71 101.73 21 58 14 1539.3 -30.39 23.13

110.00 13 I $9 3847.21 4.75 142.91 26.37 56.11 14 5 47 3247.2 .26 136.69

DIFFERENTIAL CORRECTIONS MI0-COURSI[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9860 TRA 4.3921 TC3-8.7741BAU 1.7639 $GT 9727.1SGR 1075.7 SG3 2404.2 ST 2520.6 SR 733.3 SS 2527.7

RDE .4889 RRA -.2410 RC3 .9074 FAU .40213 RRT -.7999 RRF -.8204 RTF .9962 CRT -.6988 CRS .7987 CST -.9885

FOE-4.0131 FRA13.1301 FC-23.2752 BSP 33196 SG8 9786.4 R23 .0335 R13 -.9964 LSA 3602.5 MSA 549.3 SSA 18.5

BDE 1.1006 BRA 4.3988 BC3 8.8209 FSP 8356 _1 9765.5 SG2 643.1 THA 174.92 EL1 2574.5 EL2 513.6 ALF 168.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DAlE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.81 LAL .DO

RP 214.?Z LAP -1.42

RE 291.272 GL 12.72

PLANETOC[NTR|C CONIC

C3 15.234 VHL 3.903

LNCN AZNTN LNCM TIME

90.00 16 25 20

90.00 11 3 53

100.00 19 56 28

100.00 12 15 26

110.00 21 26 12

110.00 13 2 12

29.82 VL 32.717 GAL

FLIGHT TIME 360.00 ARRIVAL DATE OCT 18 1965

LOL

L04S 276.45 VP 22.887 GAP

GP 4.30 ZAL 135.34 ZAP

DISTANCE 810.742 EARTH TO MARS

-5.70 AZL 66.4g HCA 249.81 SMA 186.07 ECC .22264 [NC 1.5131 vt 29.942

-9.36 AZP 90.52 TAL 327.78 TAp 217.$9 RCA 144.64 Apo 227.49 v2 25.572

58.01ETS 182.12 ZAE 87.51ETE 179.21ZAC 87.33 ETC 258.82 CLP 57.91

DLA 17.04 RAL 172.66 RAD 6567.6 VEL 11.668 pTH 2.06 VHp 3.483 DpA 14.41 RAp 161.43 ECC 1.2507

L-i TIN( INJ LAT INJ LONG INJ RT A3C INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2711.80 -27.73 75.41 35.28 95.99 19 10 32 2111.8 -26.61 66.93

4234.92 1.17 173.93 29.49 61.71 12 14 28 3634.9 -2.63 167.30

2418.00 -29.00 53.63 35.11 97.57 20 36 44 1818.0 -27.65 45.09

4003.95 2.29 156.32 28.67 60.19 13 22 12 3404.0 -1.69 149.80

2137.13 -32.31 31.64 34.43 101.82 22 | 49 1537.1 -30.34 22.98

3837.57 5.14 143.45 27.10 56.16 14 6 29 3257.6 .66 137.23

DIFFERENTIAL CORRECTIONS

TOE-1.0352 111A 4.$885 1C3-8.8612 BAU 1.8134

ROE .4942 RflA -.2311 RC3 .6729 FAU .38724

FDE-3.9600 FRA12.6102 FC-22.0074 8SIP 34106

60( 1.1634 BRA 4.5913 9C3 8.9041 FSP 8046

LAUNCH OAT( OC7 23 1964

HELIOCENTRIC C_NIC

RL 148.81LAL .00

RF 214.40 LAp -1.44

RC 292.426 frL 12.72

PLANETOCENTRIC C(_IC

C3 13.526 VHL 3.940

LNCH AZMTH LNCH TIN(

gO.O0 18 29 39

90.00 11 3 47

100.00 20 0 34

100.00 12 15 34

110.00 21 29 56

110.00 13 2 41

DIFFERENTIAL CORRECTIONS

TOE-1.1224 TRA 4.7821 TC3-8,9300 BAU 1,8618

ROE .4996 RRA -.2213 RC3 .8393 FAU .57242

FOE-S.R441 FRA12.4929 FC-20.7634 8SP 35002

DOE 1.2288 DRA 4.T873 8C3 0.8694 FSF 7747

MID-COURSE ExECuTION ACCURACY

SGT 9990.2 St, At 1056.6 SG3 2312.1

RRT -.7894 RRF -.8|07 RTF .9963

$6810048.0 R23 .0341 R13 -.9964

S6110023.1 SG2 646.3 THA 173.21

ORBIT DETERMINATION ACCURACY

ST 2625.8 SR 733.6 SS 2503.7

CRT -.7013 CRS .7992 CST -.9889

LSA 3660.4 Mgk 330.1SSA 18.0

EL1 2677.6 EL2 512.8 ALF 168.49

FLIGHT TIME 362.00 ARRIVAL DATE OCT 20 1965

DISTANCE 814.873 EARTH TO MARS

LOL 29.62 VL 32.719 GAL -5.80 AZL 86.47 HCA 250.99 5MA 186.11 ECC .22349 INC 1.3273 vt 29.942

LOP 280.61 VP 22,911 GAP -9.34 AZP 90.30 TAL 327.34 TAP 218.33 RCA 144.31 APO 227.70 V2 25.608

GAP 4.20 ZAL 133.88 ZAP 56.65 ET8 162.20 ZAE 85.89 ETE 179.$6 ZAC 67.20 ETC 258.85 CLP 56.55

OLA 16.61 RAt. 173.19 RAD 8367.6 Vl[L 11.?01PTH 2.06 VHP 3.544 DpA 14.39 RAP 161.21ECC 1.2555

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME 1=0 CST TIM INJ 2 LAT [NJ 2 LONG

2707.82 °27.70 75.11 36.04 96.14 19 14 47 2107.6 -26.56 66.63

4247.68 1.58 174.64 30.23 61.72 12 14 35 3647.7 -2.22 168.01

2414.44 -28,97 53.37 35.87 97.71 20 40 48 1814.4 -27.60 44.64

4016.07 2.70 136.98 _).$1 60.22 13 22 30 3416.1 -1.28 150.47

2134.83 -32.28 31.47 33.20 101.92 22 5 31 1534.8 -30.30 22.62

3888.45 5.55 144.02 27.84 58.22 14 7 9 3266.4 1.08 137.80

NID-COUflSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S$T10244.9 SSR 1038.5 SG3 2221.1 ST 2730.6 SR 733.8 SS 2479.0

RRT -.7787 RRF -.8007 RTF .9963 CRT -.7036 CRS .7996 CST -.9892

S(,1|10297.4 R23 .0348 R13 -.9965 LSA 3719.9 MSA 550.8 SSA 17.7

$8110278.9 SG2 649.6 THA 175.47 EL1 2780.9 EL2 512.0 ALF 168.91

LAUNCH DATE O£T 23 1984 FLIGHT TIME 364.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC

RL 148.81 LAL .DO

RP 214.06 LAP -1.47

RE 293.566 GL 12.71

PLANETOCENTRIC CONIC

C3 15.838 VHL 3.979

LNCH AZMTN LNCH TIME

90.00 16 34 8

90.00 11 3 37

100.00 20 4 49

100.00 12 15 36

110.00 21 33 46

110.00 I3 3 8

DISTANCE 619.007 EARTH TO MARS

LOt. 29.62 VL 32.722 GAL -5.89 AZL 88.46 HCA 232.17 SMA 186.15 ECC .22439 INC 1.5418 VI 29.942

LOP 261.79 VP 22.954 GAP -9.72 AZP 90.47 TAL 326.88 TAp 219.06 RCA 144.38 Apo 227.92 V2 25.444

GP 4.11 ZAL 136.43 ZAF 55.33 ETS 162.28 ZAE 84.30 ETE 179.51 ZAC 67.08 ETC 238.87 CLP 55.23

DLA 18.58 RAL 173.72 gAD 6567.6 VEL 11.714 PTH 2.06 VHp 3.607 DPA 14.35 RAP 161.04 ECC 1.2606

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2703.28 -27.66 74.79 36.82 96.30 19 19 9 2103.2 -26.50 66.32

4260.99 2.01 175.38 30.99 61.73 12 14 36 3661.0 -1.79 168.76

2410.70 -26.94 53.10 36.64 97.83 20 44 59 1610.7 -27.53 44.57

4028.73 3.13 157.69 30.37 60.26 13 22 44 3428.8 -.85 151.16

2132.38 -32.24 31.29 35.97 102.02 22 9 18 1532.4 -30.25 22.64

3879.84 5.96 144.62 28.60 56.28 14 7 48 3279.8 1.51 138.39

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.1936 TRA 4.9816 TC3-8.9812 8AU 1.9091 36T10490.§ SGR 1021.3 363 2131.4 ST 2835.5 SR 733.9 SS 2433.3

ROE .5052 flflA -.2123 RC3 .8087 FAU .35774 RRT -.7678 RRF -.7907 RTF .9963 CRT -.7060 CRS .8006 CST -.9895

FOE-S.9066 FRAI2.1769 FC-19.5375 80 35871 _t0540.1 R23 .0355 R13 -.9964 LSA 3780.6 MSA 331.1 SSA 17.4

DOE 1.2962 BRA 4.9861 BC3 9.0173 FSP 7449 $1;110319.9 3r_ 652.5 THA 173.71 EL1 2884.0 ELI 511.1 ALF 169.31

LAUNCH DATE OCT 23 1964 FLIGHT TIN( 366.00 ARRIVAL DATE oCT 24 1965

HELIOCENTRIC CONIC

RL 148.81 LAL .00 LOL 29.62 VL 32,723 GAL -5.99 AZL

RP 213.77 LAP -1.49 LOP 282.97 VP 22,998 GAP -9.89 AZP

RC 294.693 GL 12.70 GP 4.01 ZAL 137.00 ZAp 54.03 (TS

PLAN(TOCENTRIC CONIC

CS 16,164 VML 4. 020 DLA 16.33 RAL 174.27 MAD 6567.S VEL

LNCN AZIATM LNCH TIN( L-I TIME INJ LAT

90.00 18 36 40 2698.66 -27.63

90.00 11 3 24 4274.88 2.45

100.00 20 g 10 2406.80 -28.90

100.00 12 15 $3 4041.97 3.37

110.00 21 37 42 2129.80 -32.21

110.00 13 3 32 3891.74 6.43

DIFFERENTIAL C_NRECTIONS

T0(-1.2681 TRA 3.1837 TC3-9.0184 OAU 1.9356

RDE .3110 RRk -.Z03S RC3 .7754 FAU °34332

FOE-3.8887 FRAtI.S621 FC-16.3881 BSAP 36718

BDE 1.3671 8RA 5.1677 8C3 9.0497 FSP 715g

DISTANCE 823,143 EARTH TO MARS

88.44 H£A 253.36 SMA 186.20 ECc .22334 INC 1.5559 vl 29.942

90.45 TAL 326.41 TAP 219.77 RCA 144.24 APO 228.16 V2 25.679

182.35 Zk( 82.75 ETE 179.64 ZAC 86.97 ETC 258.89 CLP 53.95

11.728 PTH 2.07 VHP 3.672 DpA 14.31 RAP 160.91 ECC 1.2880

INJ I.CNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.47 37.82 96.48 19 23 39 20g8.7 -26.43 66.00

178.16 31.77 61.78 12 14 39 3674.9 -1.34 16g.33

32.81 37.44 g7.gg 20 49 17 1806.6 -27.49 44.29

158.42 31.14 60.30 13 22 56 3442.0 -.41 151.8g

31.10 36.73 102.13 22 13 12 1529.8 -30.20 22.46

t45.25 29.38 36.35 14 8 24 3291.7 1.g7 13g.01

MIO-COURSI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$GT10727.7 S_dR 1005.2 363 2043.3 ST 2g40.4 SR 734.1 SS 2427.2

RRT -.7370 RRF -.7806 RTF .9963 CRT -.7086 CRS .8018 CST -.9898

SG610774.7 R23 .0382 R13 -.g964 LSA 3843.5 MSA 351.1 SSA 17.2

S8110754.8 SG2 655.2 THA 175.g3 EL1 2g87.5 EL2 30g.8 ALF 169.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUHCH DATE OCT 23 1564 FLIGHT T|M( 366.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC DISTANCE827.282 EARTH TO MARS

RL 148.81 LAL .DO LOt. 25.52 VL 32.728 GAL -6.10 AZL 68,43 HCA 254.54 SMA 186.25 ECC .22633 INC 1.5698 Vl 29.942

RP 215.46 LAp -1.$1 LOP 264.16 VP 23.041 GAP -10.06 AZF 90.42 TAL 325.93 TAp 220.47 RCA 144.10 APO 228.41VZ 25.714

RC 295.805 GL 12.67 GP 3.92 ZAL 137.58 ZAP 52.81ETS 162.42 ZA( 81.24 ETE 179.77 ZAC 86,87 ETC 258,89 CLP 52.71

PLANETOCENTflIC CONIC

CS 16.511 _HL 4.063 OLA 16.07 RAL 174.62 RAD 6567.7 VEL 11.743 PTH 2.07 VHp 3.740 DpA 14.24 RAp 160.82 ECC 1.2717

LNCH AZMT_ LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 18 43 21 2S93.94 -27.$9 74.12 38.43 96.63 19 28 15 2093.9 -2G.39 65.66

gO.D0 11 3 7 4285.31 2.92 176.96 32,56 61.82 12 14 35 3689.3 -.87 170.34

IOO.OQ 20 13 30 2402.75 -20.06 52.52 36.24 98.14 20 53 42 1802.8 -27,43 44.01

100.00 12 15 S0 4055.73 4.04 159.17 31.94 60.36 13 23 6 3455.7 .06 152.64

11D.O0 21 41 45 2127.12 -32.17 30.90 37.56 102.24 22 17 12 1527.1 -30.15 22.27

110.00 13 S 54 3904.13 6.90 145.91 30.17 56.44 14 8 58 3304.1 2.44 139.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.5442 TRA 5.3894 TC3-9.0344 BAU 2.0010 SG710956.2 8GR 989.8 SG3 lSS6.9 ST 3044.5 SR 734.1 SS 2399.b

ROE .$169 RRA -.1952 RC3 .7450 PAU .32905 RRT -.7461RRF -.7706 RTF .9962 CRT -.7110 CRS .8030 CST -.9g00

FDE-3.8271FRAll.5508 FC-17.2528 BSP 37536 86811000.8 R23 .0370 R13 -.9964 LSA 3906.8 NSA S§O.9 9SA 16.g

BOE 1._401 BRA 5.3929 0C3 9.0651FSP 6873 SG110581.1 $62 657.6 THA 176.13 EL1 3090.2 EL2 508.6 ALF 170.00

LAUNCH DATE OCT 23 1964 PLIGHT TIME 370.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC COLIC

RL 148;81LAL .00

RP 213.16 LAP -1.53

RC 296.904 GL 12.64

PLAN(TOCENTRIC CONIC

CS 16.879 VHL 4.108

LNCH AZMTN LNCN TIME

90.00 18 48 9

90.00 11 2 46

100.00 20 IS 15

100.00 12 15 23

110.00 21 45 52

110.00 15 4 15

DIFFERENTIAL CCRRECTIONS

TDE-1.4227 TRA S.5992 TC3-9.0357 BAU 2.0453

RDE .5230 RRA -.1673 RCS .7157 FAU .3|506

FOE-S.7651 FRAIl.Z441 FC-16.1597 BSP 38354

BO( 1.5158 BRA 9.6023 BC3 9.0640 FSP 6598

DISTANCE 831.423 EARTH TO MARS

LOt. 29.62 VL 32.731 GAL -6.20 AZL 88.42 HCA 255.74 Sl4A 186.30 ECC .22738 INC 1.5837 V1 29.942

LOP 285.35 VP 23.083 GAP -10.23 AZP 90.39 TAL 525.42 TAp 221.16 RCA 143.94 Apo 228.66 V2 25.748

GAP 3.83 ZAL 138.16 ZAP 51.60 ETS 182.48 ZAE 79.76 ETE 179.89 ZAC 86.78 ETC 258.89 CLP 51.50

ObX 15.80 RAL 175.38 RAO 6567.7 VEL 11.758 PTH 2.08 VHP 3.810 DPA 14.17 RAp 160.78 (CO 1.2778

L-I TIME INJ LAT INJ lONG |NJ RT kSC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2689.07 -27.55 73.77 39.26 96.80 19 32 58 2089.1 -26.33 65.32

4504.28 3.40 177.80 35.38 61.67 12 14 31 3704.3 -.39 171.17

2396.56 -28.82 52.22 39.07 98.30 20 58 12 1798.6 -27.37 45.71

4070.00 4.52 159.96 32.76 60.42 13 23 13 $470.0 .55 1SS.43

2124.35 -S2.13 30.69 38.37 102.36 Z2 21 17 1524.3 -30.09 22.0T

5517.00 7.58 146.59 30.99 56.53 14 g 30 3317.0 2.93 140.33

MID-COURSE EX(CUTION ACCURACY ORBIT OETEflMINATION ACCURACY

$G711178.5 I_R 975.4 SG3 1872.5 ST 5148.6 SR 734.1 SS 2371.3

RflT °.7353 RRF -.7606 flTF .9962 CRT -.7136 CRS .6042 CST -.9902

SGBII219.O R23 .0378 RI3 -.9963 LSA 3971.5 MSA 550.3 SSA 16.7

S6111199.6 SG2 659.7 THA 176.32 EL1 3193.0 EL2 507,1 ALF 170.31

LAUNCH DATE OCT 23 1g64

HELIOCENTRIC CONIC

RL 148.81LAL .O0

RP 212.67 LAP -1.56

RC 29?.966 GL 12.61

PLANETOCENTRIC CONIC

C3 17.266 VNL 4.155

LNCH AZMTH LNCH TIME

90.00 18 53 2

90.00 11 2 25

100.00 ZO 22 54

100.00 12 15 13

110.00 21 SO 5

110.00 13 4 31

FLIGHT TENS 372.00 ARR]VAL DATE OCT 30 1965

DISTANCE 835.565

LOL 29.62 VL 32.754 ;AL -6.32 AZL 88.40 HCA 256.95 SMA

LOP 286.55 Vp 25.125 GAP -1D.41 AZP 90.36 TAL 324.91 TAp

GP 3.75 ZAL 158.77 ZkP 50.45 ETS 182.54 ZAE 78.31 ETE

EARTH TO MARS

186.36 ECC .22847 XNC 1.5975 vl 29.942

221.84 RCA 143.78 Apo 228.94 V2 25.782

180.00 ZAC 86.70 ETC 258.89 CLP 50.33

DLA 15.51 RAL t75.94 RAO 6567.7 VEL 11.775 PTH 2.06 VHP 5.882 OpA 14.08 RAP 160.77 ECC 1.2842

L-I TIME INJ LAX INJ LONG INJ RT kSC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2684.10 -27.51 73.42 40.11 96.97 lg 37 46 2084.1 -26.26 64.97

4319.76 5.90 176.67 54.21 61.93 12 14 23 3719.8 .11 172.03

2394.$1 -28.78 51.91 39.91 98.45 21 2 48 1794.3 -27.31 43.41

4004.77 5.01 160.78 53.60 60.49 13 23 18 5484.8 1.05 154.24

2121.50 -32.09 30.46 59.21 102.40 22 25 27 1521.5 -30.04 21.87

3930.35 7.88 147.50 51.83 56.63 14 10 1 3550.4 3.44 141.03

01FPERENTIAL CCRRECTION6

"OE-1.5044 TRA 5.8125 TC3-9.0223 BAU 2.0889

ROE .SERS RRA -.1799 RC3 .6876 FAU .30136

F00-3.7591 FRA10.DS99 PC-15.1090 BSP 39132

BIDE 1.5948 BRA 5.8153 0C3 9.0485 PAP 6326

LAUNCH DATE OCT 23 19qi4

HELIOCENTRIC CONIC

RL 146.81LAL .00

RP 210.57 LAP -1.50

RC 299.061 _ 1E.56

PLANETOCENTR|C CONIC

C3 17.679 VHL 4.E03 OLA

LNCH AZNTH LNCN TIM( L-I TIN(

90.00 18 58 1 2679.03

90.00 11 1 56 4535.74

100.00 20 27 39 2589.96

100.00 12 15 1 4100.04

110.00 21 54 23 2119.60

110.OO 15 4 46 3944.16

DIFFERENTIAL CQRIECTIONS

TDE-1.SeTS TRA 1.0506 TCS-8.9946 BAU 2.1516

ROE .5357 RRA -.1728 RC3 .6505 PAU .28793

FOE-3.6912 PRA10.6411 FC-14.1000 B_P 39915

80E 1.6733 BRA 6.0331 BC3 9.0188 FSP 6066

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11386.9 SGR 962.0 SG3 1790.2 ST 3252.6 SR 734.1SS 2342.3

RRT -.7246 RRF -.7509 RTF .9961 CRT -.7163 CRS .8059 CST -.9904

S6811426.5 R23 .0386 RI3 -.9962 LSA 4037.7 MSA 549.5 SSA 16.5

$6111410.5 SG2 661.7 THA 176.49 ELI 3295.9 EL2 505.3 ALF 170.59

FLIGHT TIME 374.00 ARRIVAL DATE NOV I 1965

DISTANCE 839.708 EARTH TO MARS

LOt. 29.62 VL 91.737 GAL -6.43 AZL 88.59 HCA 258.15 SMA 186.42 ECC .22963 INC 1.6111 V_ 29.942

LOP 207.75 V1P _.167 GAP _10.58 AZP 90.33 TAL 324.37 TAp 222.50 RCA 143.61 APO 229.22 V2 25.815

GP 3.67 ZAL 239.38 ZAp 49.30 ETS 182.60 ZAE 76.90 ETE 180.11 ZAC 86.63 ETC 258.88 CLP 49.20

15.22 RAL 176.51 RAD 6567.7 VEL 11.792 PTH 2.09 VHP 3.956 DpA 13.98 RAp 160.80 ECC _.2910

|NJ LA1 "_INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

0_.47 73,05 40.97 97.15 19 42 40 2079.0 -26.20 64.61

4.41 179.56 55.07 62.00 12 14 13 3735.7 .63 172.92

-18.73 51.59 40.77 98.61 21 7 29 1790.0 -27.25 43.10

5.52 161.62 54.45 60.58 13 23 21 3500.0 1.56 155.08

-32.04 30.25 40.05 102.60 22 29 41 1518.6 -29.98 21.66

8.40 148.04 52.69 56.74 14 10 30 3544.2 3.97 141.75

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

S6111594.0 SGR 949.2 SG3 1710.0 ST 3355.3 SR 733.g $$ 2312.1

RRT -.7141RRF -.7412 RTF .g960 CRT -.7188 CR$ .8074 C$T -.9g05

SGA611632.8 R23 .0395 R13 -,g961 LSA 41D3.8 MSA 348.6 SSA 16.4

S6111613.g SG2 663.4 THA 176.64 EL1 3397.4 EL2 503.g ALF 170.86
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 146.61LAL .00

RP 212:79 LAp -I.60

RC 300.120 GL 12.51

PLANETOCENTRIC CONIC

C3 18.114 VHL 4.256

LNCH AZMTH LNCH TIM(

90.00 19 3 3

90.00 11 1 29

I00.00 20 32 30

100.00 12 14 46

110.00 21 58 43

110.00 13 5 0

LOL

LOP 288,95 VP 23.208 GAP -10,75 AZP 90.30 TAL 323.82 TAp 223.15 RCA 143.43 APO 229.52 V2 25.8,17

GP 3.59 ZAL 140.00 ZAP 48.20 ETS 182.64 ZAE 75,53 ETE 180.21 ZAC 86.57 ETC 258.86 CLP 48.10

DLA 14.92 RAL 177.09 RAD 6567.7 VEL 11.811 PTH 2.09 VHp 4.033 DpA 13.86 RAP 160.86 ECC 1.2981

L-,I TIME INJ LAT INJ LONG IN,) RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2673.88 -27.43 72.88 41.85 97.33 19 47 39 2073.9 -26.13 64.25

4352.21 4.93 180.49 35.94 62.08 12 14 1 3752.2 1.16 173.84

2385.54 -28.89 51.27 41.63 98.78 21 12 15 1785.5 -27.18 42.79

4115.79 6.05 182.30 35.33 60.67 13 23 21 3515.8 2.10 155.94

2113.65 -32.00 30.05 40.92 102.72 22 34 1 1515.7 -29.92 21.45

3958.43 8.93 148.80 33.57 56.87 14 10 58 3358.4 4..5t 142.50

FLIGHT TIME 376.00 ARRIVAL DATE NOV 3 1965

DISTANCE 843.852 EARTH TO MARS

29.62 VL 32.741GAL -6.§§ AZL 88.38 HCA 259.33 SMA 186.48 ECC .23083 INC 1.6247 vl 29.942

OIFFERENTIAL CORRECTIONS

70E-1.6738 TRA 5.2526 TC3-8.9337 BAU 2.1737

ROE .54Z4 RRA -.1662 RC3 .6347 FAU .27469

FOE-3.8431 FRAtO.3453 FC-13.1380 8SP 40639

8DE 1.7595 BRA 6.2548 8C3 8.9762 FSP 5810

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711791.7 $GR 937.4 963 1632.1 ST 3458.1SR 733.7 83 2281.Z

RRT -.7039 RRF -.7319 RTF .9959 CRT -.7215 CRS .8093 CST -.9906

SG811828.9 RZ3 .0404 R13 -.9960 LSA 4171.4 NSA 547.4 SSA 16.2

$G111810.2 862 864.8 THA 176.79 EL1 3499.3 ELZ 502.0 ALF 171.11

LAUNCH DATE OCT 23 1964 FLIGHT TIME 378.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC

RL 148.81 LAL .00

RP 212.01 LAp -1.62

RC 301.167 GL 12.46

PLANETOCENTR|C CONIC

C3 18.374 VHL 4.310

LNCH AZMTH LNCH TIME

90.00 19 8 14

90.00 11 O 58

100.00 20 37 Z3

100.00 12 14 29

110.00 22 3 12

110.00 13 5 11

DISTANCE 847.996 EARTH TO MARS

LOL 29.62 VL 32.744 GAL -6.68 AZL 88.38 HCA 260.53 SMA 186.54 ECC .23210 INC 1.6382 vl

LOP 290.13 VP 23.249 GAP -10.92 AZP 90.27 TAL 323.26 TAP 223.79 RCA 143.24 APO 229.83 V2

GP 3.51 ZAL 140.63 ZAP 47.13 ET$ 182.69 ZAE 74.18 ETE 180.31 ZAC 86.52 ETC 258.84

OLA 14.61 RAL 177.87 RAD 6367.8 VEL 11.830 PTH 2.10 VHP 4.111 DpA 13.74 RAp 160.96

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2668.69 -27.38 72.31 42.73 97.51 19 52 43 2068.7 -26.06

4369.13 5.47 181.44 36.84 62.17 12 13 48 3769.1 1.71

2381.07 -28.64 30.94 42.34 98.94 21 17 6 1781.1 -27.11

4132.00 6.39 183.40 38.23 60.78 13 23 21 3332.0 2.65

2112.68 -31.93" 29.83 41.80 102.84 22 38 24 1512.7 -29.86

3973.15 9.48 149.39 34.47 37.00 14 11 24 3373.2 5.07

DIFFERENTIAL CCRRECTION9

T06-1.7630 TRA 6.4795 TC3-8.8987 BAU 2.2149

ROE .5494 RRA -.1602 RC3 .6098 FAu .28214

FOE-3.3939 FflAlO.0538 FC-12.2181 BSP 41389

BDE 1.8466 BRA 6.4814 BC3 8.9196 FSP 3362

MID-COURSE EXECUTION ACCURACy

SGT11982.0 SGR 928,3 963 1356.4

RRT -.8939 RRF -.7230 RTF .9938

3G612017.8 R23 .0414 R13 -.9959

36111999.3 SG2 666.0 THA 176.92

29.942

25.879

CLP 47.03

ECC 1.3057

INJ Z LONG

63.89

174.79

42.48

156.83

21.24

143.28

ORBIT DETERMINATION ACCURACY

ST 3360.6 SR 733.5 SS 2249.4

CRT -.7243 CRS .8113 CST -.9907

LSA 4240.0 NSA 545.9 SSA 16.0

ELI 3600.8 EL2 300.1 ALF 171.35

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 148.81LAL .OO

RP 211.73 LAP -1.63

RC 302.203 GL 12.40

PLANETOCENTR IC CONIC

C3 lg.081 VHL 4.386

LNCH AZMTH LNCH TIME

90.00 19 13 27

90.00 11 0 26

100.00 20 42 23

100.00 12 14 9

110.00 22 7 42

110.00 13 5 21

LOL

LOP 291.36 VP 23.289 GAP -11.09 AZP 90.24 TAL 322.68 TAp 224.42 RCA 143.04 APO 230.16 v2 25.911

GP 3.43 ZAL 141.27 2AP 46.10 ETS 182.73 ZAE 72.87 (T[ 180.40 ZAC 86.48 ETC 253.81CLP 46.00

DLA 14.29 RAL 178.26 RAO 6367.8 VEL 11.8§1 pTH 2.10 VHP 4.192 DpA 13.60 RAp 161.10 ECC 1.3137

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2663.46 -27.33 71.93 43.66 97.70 19 37 51 2063.5 -25.99 63.52

4386.33 6.02 182.42 37.75 62.28 12 13 32 3786.5 2.27 175.76

2376.58 -28.39 50.62 43.45 99.11 21 22 1 1776.6 -27.04 42.16

4148.66 7.14 164.32 37.14 60.90 13 23 18 3548.7 3.21 157.75

2109.70 -31.91 29.60 42.70 102.97 22 42 32 1509.7 -29.80 21.03

3986.30 10.04 150.40 33.39 37.13 14 11 49 3388.3 5.64 144.07

FLIGHT TIME 380.00 ARRIVAL DATE NOV 7 1965

DISTANCE 852.139 EARTH TO MARS

29.62 VL 32.746 GAL -6.81 AZL 88.35 HCA 261.74 $NA 186.60 ECC .23342 INC 1.6516 vl 29.942

OIFFERENTIAL CORRECTIONS

T06-1.8348 TRA 6.7115 TC3-8.8321 8AU 2.2356

ROE .5365 RRA _.1548 RC3 .3880 FAU .24976

FOE-3.5428 FRA 9.7671 FC-11.3438 BSIP 42111

BOE 1.9363 8RA 6.7132 BC3 8.8516 FSP 5322

HID-COURSE EXECUTION ACCURACY

SGT12183.9 SGR 916.0 SG3 1483.2

RRT -.6844 RRF -.7144 RTF .9936

SG612200.3 R23 .0424 R13 -.9957

S6112182.1 SG2 667.0 THA 177.04

LAUNCH DATE OCT 23 1964 FLIGHT TIME 382.00

HELIOCENTRIC CXSNIC

RL 148.81 LAL .00

RP 211.47 LAP -1.63

RC 303.228 GL 12.33

PLANETOCENTRIC CONIC

C3 19.378 VHL 4.424

LNCH AZMTN LNCH Tll4_

90.00 19 t8 45

90.00 10 59 31

100.00 20 47 28

100.00 12 13 48

110.00 22 12 18

110.00 13 3

ORBIT DETERMINATION ACCURACY

ST 3662.3 SR 733.2 88 2216.7

CRT -.7271CRS .8133 CST -.9908

LSA 4309.1 NSA 544.3 SSA 15.9

EL1 3701.8 EL2 498.0 ALF 171.56

ARRIVAL DATE NOV 9 1963

DISTANCE 656.282

LOL 29.62 VL 32.732 GAL -8.94 AZL 88.33 HCA 262.93 S;4A 186.67 ECC .23480

LOP 292.37 VP 23.328 GAP -11.28 AZP 90.20 T/U,. 322.08 TAP 223.03 RCA 142.84

GP 3.36 ZAL 141.92 ZAP 43.10 ETS 182.77 ZAE 71.39 ETE 180.49 ZAC 86.45

DLA 13.96 RAL 178.85 RAD 6567.8 VEL 1t.873 PTH 2.11 VHP 4.275 OPA 13.45

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

2638.22 -27.29 71.56 44.56 97.88 20 3 3 2038.2

4404.39 6.39 183.43 38.69 62.40 12 13 15 3804.4

2372.07 -28.53 50.29 44.37 99.27 21 27 0 1772.1

4163.77 7.71 163.28 38.08 61.03 13 23 14 3365.8

2106.73 -31.86 29.38 43.61 103.09 22 47 23 1506.7

4003.68 10.61 131.24 36.33 37.31 14 12 13 3403.9

DIFFERENTIAL CCRRECTION$

TOE-1.9301 TRA 6.9479 TC3-8.7330 BAU 2.2960

ROE .5639 RRA -.1494 RC3 .3833 FAU .23777

FOE-3.4918 FRA 9.4831 FC-10.313§ 8SP 42801

SO( 2.0300 BRA 6.9493 8C3 8.7731 FSP 3088

MID-COURSE EXECUTION ACCURACY

SGT12343.0 _ 906.4 SG3 1412.2

RflT -.6733 RRF -.7083 RTF .9934

36_12376.3 R23 .0436 R13 -.9956

S6112358.3 9G2 667.7 THA 177.13

EARTH TO MARS

INC 1.6650 vl 29.942

APO 230.50 V2 25.941

ETC 258.78 CLP 43.00

RAP 161.27 ECC 1.3222

INJ 2 LAT INJ 2 LONG

-25.91 63.16

2.84 176.76

-26.97 41.85

3.79 158.69

-29.73 20.82

6.23 144.90

ORBIT DETERMINATION ACCURACY

ST 3764.0 SR 732.9 SS 2183.4

CRT -.7301CRS .8157 CST -.9909

LSA 4379.2 NSA 542.4 SSA 13.8

EL1 3802.5 EL2 495.7 ALF 171.77
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 23 1964 FLIGHT TIME 584.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC

RL 148.81LAL .OO

RP 211.20 LAP -1.67

RC 504.242 GL 12.25

PLANETOCEMTRIC CONIC

C3 20.120 VHL 4.486

LNCH AZMTH LNCH TIME

90.00 19 24 6

90.00 10 59 14

100.00 20 32 35

100.00 12 13 26

110.00 22 16 54

110.00 13 5 36

DIFFERENTIAL CORRECTIONS

TDE-2.0480 TRA 7.1900 TC3-8.6673 8AU 2.3359

RDE .5716 RRA -.1448 RC3 .§415 FAU .22613

FDE-3.4386 FRA 9.2058 FC3-9.7301 BSP 43470

BDE 2.1263 BRA 7.1913 8C3 8.6842 FSP 4859

DISTANCE 860.423 EARTH TO MARS

LOL 29.62 VL 32.756 GAL -7.08 AZL 88.32 HCA 264.17 SNA 186.73 ECC .23625 INC 1.6784 vl 29.942

LOP 293.79 VP 23.367 GAP -11.44 AZP 90.17 TAL 321.46 TAp 225.63 RCA 142.62 APO 230.85 v2 25.971

GP 3.29 ZAL 142,58 ZAp 44.13 ETS 182.81 ZAE 70.34 ETE 180.57 ZAC 86.42 ETC 258.74 CLP 44.03

DLA 13.62 RAL 179.44 RAD 6567.8 VEL 11.895 PTH 2.11VHp 4.561DpA 13.29 RAp 161.47 ECC 1.3311

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2652.99 -27.24 71.18 45.55 98.08 20 8 19 2053.0 -25.84 62.79

4422.66 7.16 184.47 39.65 62.53 12 12 57 3822.7 3.43 177,78

2567.58 -28,50 49.97 45.31 99.44 21 32 3 1787.6 -26.90 41.53

4183.30 8.29 166.26 39.04 61.18 13 23 9 3583.3 4.38 159.66

2103.77 -31.82 29.17 44,54 103.21 22 51 58 1503.8 -29.67 20.61

4019.88 11.20 152.11 37.29 57.49 14 12 36 5419.9 6.83 145.74

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G712514.0 SGR 897.4 Sg3 1343.6 ST 3864.6 SR 732.5 SS 2148.9

RRT -.6686 RRF -.6987 RTF .9952 CRT -.7331CRS .8181CST -.9908

sg812546.2 R25 .0447 R13 -.9954 LSA 4449.4 MSA 540.4 SSA 15.6

S9112528.4 $62 668.2 THA 177.26 EL1 3902.3 EL2 493.A ALF 171.96

LAUNCH DATE OCT 23 1964 FLIGHT Tit( 386.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC

RL 148.81L/L .00

RP 210.95 LAp -1.69

RC 305.247 GL 12.18

PLANETOCENTRIC CONIC

CS 20.596 VHL 4.549

LNCH AZNTN LNCH TIME

90.00 19 29 30

90.00 10 58 38

100.00 20 57 46

100.00 12 13 1

110.00 22 21 35

110.00 13 5 42

DIFFERENTIAL CORRECTIONS

T08-2.1493 TRA 7.4381 TC3-8.5701 BAU 2.3756

ROE .3793 RRA -.1407 RC3 .5208 FAU .21486

FDE-S.S842 FRA 8.9289 FC3-8.9880 BSP 44125

BDE 2.2261 BRA 7.4394 8C3 8.5859 FSP 4639

DISTANCE 864.563 EARTH TO MARS

LOt. 29.62 VL 32.760 GAL -7.23 A ZL 88.31HCA 265.38 SNA 186,80 ECC .23776 INC 1.6917 vl 29.942

LOP 295.00 VP 23.406 GAp -11.61 AZP 90.14 TAt. 320.83 TAp 226.22 RCA 142.39 AI:_3 231.22 V2 26.001

GP 3.22 ZAL 143.25 ZAP 43.19 ETS 182.84 ZAE 69.11ETE 180.65 ZAC 86.41ETC 258.70 CLP 43.09

DLA 13.27 RAL 180.04 RAD 6587.8 VEL 11.920 PTH 2.12 VHP 4.448 DpA 13.12 RAp 161.70 ECC 1.3406

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2847.77 -27.19 70.81 46.49 98.24 ZO 13 38 2047.8 -25.77 62.43

4441.38 7.75 185.53 40.63 82.68 12 12 38 3841.4 4.03 178.82

2363.11 -28.45 49.85 48.27 99.60 21 57 9 1763.1 -26.83 41.22

4201.25 8.87 167.27 40.02 61.34 13 23 2 3601.5 4.98 160.65

2100.85 -31.77 28.95 45.49 103.33 22 56 36 1500.8 -29.61 20.41

4036.28 11.80 _53.01 38.27 57.88 14 12 58 3436.3 7.45 146.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12679.5 SGR 889.0 SG3 1277.3 ST 3964.8 SR 732.1 SS 2113.5

RRT -.658§ RRF -.6918 RTF .9950 CRT -.7362 CRS .8206 CST -.9908

_e812710.6 R23 .0459 R13 -.9952 LSA 4520.3 MSA 538.1 SSA 15.5

S8112693.0 SG2 668.4 THA 177.35 ELI 4001.9 EL2 490.9 ALF 172.14

LAUNCH DATE OCT 23 196A FLIGHT T|ME 388.00 ARR|VAL DATE NOV 15 1965

HELIOCENTRIC CON|C

RL 148.81LAL .00

RP 210.70 LAP -1.70

RC 306.243 GL 12.09

PLANE'IF_)CENTRIC CONIC

C3 21.305 VHL 4.616

LNCN AZMTH LNCH TIME

90.00 19 34 57

90.00 10 37 57

100.00 21 2 59

100.00 12 12 35

110.00 22 26 18

110.00 13 5 46

DIFFERENTIAL CORRECTION8

T_E-2.2338 TRA 7.6919 TC3-8.4631 8AU 2.4147

RDE .5878 RRA -.137D RC3 .3009 FAU .20393

FDE-3.3297 FRA 8.6574 FC3-8.2889 BSP 44774

8DE 2.3291 ERA 7.6931 9C3 8.4779 F_IF ) 4426

O!$TANCE 868.70n FARTH T_ MARS

LOL 29.62 VL 32.764 GAL -7.38 AZL 88.29 HCA 266.60 SMA 186.88 ECC .23935 INC 1.7050 vl 29.942

LOP 296.22 VP 23.443 GAP -11.79 AZP 90.10 TAL 320.19 TAp 226.79 RCA 142.15 APO 231.60 v2 26.029

GP 5.16 ZAL 143.92 ZAP 42.27 ET$ 182,87 ZAE 67.91ETE 180.73 ZAC 86.40 ETC 258.66 CLP 42.18

DLA 12.92 RAL 180.64 RAD 6567.9 VEL 11.945 PTH 2.13 VHp 4.538 DpA 12,94 RAp 161.97 ECC 1.3506

L-I T|ME INJ LAT INJ LONG INJ RT kSC INJ A Z14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2642.60 -27.14 70.44 47.47 98.42 20 19 0 2042.6 -25.69 62.07

4460.46 8,34 188.82 41.63 62.84 12 12 17 3860,5 4.64 179.90

2358.68 -28.39 49.33 47.24 99.76 21 42 18 1758.7 -26.75 40.91

4219.61 9.47 168.31 41.03 61.52 13 22 55 3619.6 5.59 161.66

2097.98 -31.73 28.74 46.45 103.45 23 1 16 1498.0 -29.55 20.21

4053.08 12.41 153.92 39.28 57.89 14 13 19 3453.1 8.08 147.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712838.5 9GR 881.2 SG3 1213.2 ST 4064.3 SR 731.6 88 2077.6

RRT -.6508 RRF -.6851RTF .9948 CRT -.7393 CRS .8234 CST -.9908

8g812868.7 R23 .0472 R13 -.9949 LSA 4591.6 HSA 535.8 SSA 15.4

S9112851.3 SG2 868.4 THA 177.44 EL1 4100.6 EL2 488.3 ALF 172.31

LAUNCH OATE OCT 23 1964 FLIGHT TIRE 390.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC E<_NIC

RL 148.81 LAL .00

RP 210.46 LAP -1.72

RC 307.229 GL 12.00

PLANETOCENTRIC CONZC

C3 21.949 VHL 4.685

LNCH AZ14TN LNCH TIME

90.00 19 40 27

90.00 10 57 16

100.00 21 8 16

100.00 12 12 8

110.00 22 31 5

110.00 13 fl 49

DIFFERENTIAL CORRECTIONS

T08-2.3622 TRA 7.9515 TC3-8.3489 BAU 2.4540

ROE .5963 RRA -.1339 RC3 .4819 FAU .19340

FDE-3.2741 FRA 8.3893 FC3-7.6280 9SP 45381

8DE 2.4363 BRA 7.9527 8C3 8.3628 FSP 4218

DISTANCE 872.833

LOt. 29.62 VL 32.768 gAL -7.33 AZ1.. 06.28 HCA 267.83 SMA

LOP 297.45 VP 23.480 gAP -11.96 AZP 90.07 TAt. 319.52 TAp

GP 3.09 ZAL 144.60 ZAP 41.39 _TS 182.90 ZAE 66.74 ETE

EARTH TO MARS

186.95 ECC .24100 INC 1.7184 Vl 29.942

227.35 RCA 141.90 APO 232.00 V2 26.057

180.80 2AC 86.40 ETC 258.61 CLP 41.29

DLA 12.56 RAL 181.24 RAD 6367.9 VEL 11.972 PTH 2.13 VHP 4.630 DpA 12.75 RAp 162.26 ECC 1.3612

L-I TIME |NJ LAT INJ LC_4G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2637.49 -27.08 70.07 48.46 98.60 20 24 25 2037.5 -25.62 61.71

4479.95 8.95 187.73 42.66 63.02 12 11 56 3880.0 5.26 180.99

2354.31 -28.34 49.01 48.23 99.92 21 47 30 1754.3 -26.68 40.60

4238.36 10.08 169.37 42.06 61.71 13 22 47 3638.4 6.22 162.70

2095.17 -31.68 28.53 47.42 103.56 23 6 0 1495.2 -29.49 20.01

4070.27 13.03 154.87 40.31 58.11 14 13 39 3470.3 8.72 148.42

NID-COUR_IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12992.3 SGR 674.0 sg3 1151.4 ST 4163.4 8R 731.1 SS 2040.7

RRT -.6438 RRF -.6792 RTF .9945 CRT -.7426 CR8 .8263 CST -.9908

SGI813021.? R23 .0488 R13 -.9947 LSA 4663.5 MSA 533.2 $SA 15.3

S9113004.5 $G2 668.1 THA 177.51 ELl 4199.1 EL2 485.5 ALF 172.47

459



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 23 |984

HELIOCENTRIC CONIC

RL 148.81 LAL .00

Rp 210,22 LAP -!.T3

RC 308.208 GL lt.91

PLAN(TOCEMTRIC C(_IC

C3 22.851 VHL 4.757

LMCH AZMTH LNCH TIME

90.DO 18 48 D

gO.DO 10 58 33

100.00 22 13 35

IO0.O0 12 11 40

110.00 22 35 53

110.00 1S 5 SO

FLIGHT TIME 39Z.00 ARRIVAL DATE NOV 19 1965

DISTANCE 878.985 EARTH TO MARS

-T.89 AZL 88.27 HCA 289.0§ SMA 187.03 ECC .24272 |NC 1.7317 Vl

vZ

CLP

29.82 VL 52.773 GALLOL 29.942

LOP 298.87 Yp 23.517 GAP -12.14 AZP 90.05 TAL 518.84 TAp 227.90 RCA 141.65 APO 232.42 26.085

GP $.03 ZAL 145.29 ZAP 40.55 ET8 182.92 ZAE 65.60 (TE 180.87 ZAC 86.41ETC 258.55 40.43

DLA 12.19 RAL 181.85 RAO 8567.9 VEL IZ.OOO pTH Z.14 YHP 4.725 DPA 12.$6 RAp 162.58 ECC 1.3728

L-I TIME IMJ LAT INJ LONG INJ RT ASC IHJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2832.45 -27.05 69.71 49.47 98.77 ZO 29 52 2032.4 -25.54 61.36

4499.88 8.56 188.87 43.70 83,22 12 11 33 3899.8 5.89 182.11

2550.01 -28.29 48.70 49.23 100.07 21 52 45 1750.0 -28.81 40.30

4257.S0 10.69 170.45 43.10 61.92 13 22 38 3657.5 6.86 163.77

2092.43 -31.84 28.33 48.42 103.87 23 10 46 1492.4 -29.45 19.82

4087.84 13.66 155.84 41.36 58.36 14 t3 58 3487.8 9.$7 149.36

DIFFERENTIAL CCRRECTIONS

TOE-2.4758 TRA 8.2181 TC3-8.2265 8AU 2,4929

ROE .6051 RRA -.1315 RC5 .4838 FAU .18319

FOE-3.2178 FRA 8.1250 FCS-7.OO78 8SP 4587G

BOE 2.5487 BRA 8.2192 8C$ 8.2594 FSP 4015

MID-COURS[:(ld[CUTION ACCURAC_ ORBIT DETERMINAT|ON ACCURACY

88713140.7 SGR 867.2 SG$ 1091.9 ST 4281.5 SR 730.5 $8 2003.0

RRT -.8374 RRF -.8740 RTF .8945 CRT -.7459 CRS .8295 CST -.9907

S68"13168.3 RZ3 .0501 R13 -.8944 LGA 4T55.5 MSA 530.5 $SA 15.2

68113152.S 682 887.8 THA 177.S9 ELI 4296.7 EL2 482.8 ALF 172.82

LAUNCH DATE OCT 25 1984 PLIGHT TINE 394.00 AImIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 148.81 LAL .DO 29.82 VL

RF 209.gg LAp -1.75

RC 509.174 GL 11.81

PLANETOCEMTR|C CONIC

CS 28.355 VHL 4.835

LNCH AZMTH LNCH TIN(

gO.OO lg 51 35

90.00 10 55 SO

1OO.O0 21 18 55

100.00 12 11 11

110.00 22 40 44

110.OO 13 5 51

DIFFERENTIAL CCRRECTION6

TOE-2.SgOS TRA 8.4905 TC5-8.1002 8AU 2.5328

ROE .8145 RRA -.1292 RC3 .4485 FAU .17341

FOE-S.1810 FRA 7.8821 FCZ_8.4287 BIM D 46525

DOE 2.8623 BRA 8.4915 IC3 8.1125 FSP 3818

DISTANCE 881.087 EARTH TO MARS

LOL 32.777 GAL -7.86 AZL 88.25 I_A 270.28 SMA 187.10 ECC .24452 IN(: 1.7450 vl 29,942

LOP 299.90 V1P 23.552 GAP -12.32 AZP 89.89 TAL 318,15 TAp 228.43 RCA 141.35 APO 232.85 V2 28.111

GP 2.97 zAL t45.98 ZAP 39.70 ET8 182.95 zAE 64.47 ETE 180.94 ZAC 66.43 ETC 258.49 CLP $9.60

DLA 1t.82 RAL 182.46 RAID 6567.9 VEL 12.030 PTH 2.15 VHp 4.821 OPA 12.35 RAP 162.93 ECC 1.5843

L-I TIN( IMJ LAT IMJ LONG IMJ RT ASC INJ AZNTH INJ TIN( IN) CST TIM INJ 2 LAT INJ 2 LONG

2827.49 -28.88 89._ 50.48 88.84 20 35 22 2027.5 -25.47 61.02

4520.07 10.18 180.03 44.77 63.43 12 11 10 3920.1 6.53 185.25

2345.78 -28.24 48.40 30.25 100.22 Lrt 58 1 1745.8 -26.54 40.01

4277.00 11.32 171.57 44.16 82.15 13 22 28 3677.0 7.50 184.88

2089.79 -31.60 28.14 49.43 103.78 23 15 34 1489.8 -_i.38 19.63

4105.77 14.30 158.84 42.44 58.81 14 14 17 3505.8 10.04 150,33

MID-COURS£ ELOCUTION ACCURACY ORBIT DETERMINATION ACCURACY

68T13285.2 _ 860.9 SG3 1034.5 ST 4359.8 Sit 730.0 SS 2984.7

RRT -.8317 _ -.8885 RTF .9940 CRT -.7494 CRS .8325 CST -.8906

M,813313.1 R23 .0517 R13 -.8941 LSA 4808.6 MSA 527.4 $SA 15.0

$8153288.4 $G2 686.8 THA 177.65 ELI 4394.4 EL2 479.5 ALF 172.76

LAUNCH DATE OCT 23 1964 FLIGHT TIME 596.00 ARRIVAL DATE NOV 23 1965

DISTAHCE 885.206 EARTH TO MARS

-8.03 AZL 86.24 HCA 271.51 SMA 187.18 ECC .24840 INC 1.7584 VI

V2

CLP

HELIOCENTRIC CONIC

RL 148.61LAL .OO LOL 29.62 VL 32.782 GAL 29.942

RP 209.77 LAP -1.76 LOP 301.15 VP 23.587 GAP -12.50 AZP 89.85 TAL 517.45 TAp 228.94 RCA 141.06 APO 233.51 26.137

RC 310.132 GL 11.70 GP 2.92 ZAL 146.68 ZkP 58.89 ETS 182.97 ZN[ 65.58 ETE 181.00 ZAC 66.45 ETC 258.43 58.80

PLANETOCENTRIC CONIC

C3 24.117 VHL 4.911DLA 11.44 RAL 185.07 RAD 6568.0 VEL 12.062 PTH 2.16 VHp 4.9210pA 12.15 RAp 163.31ECC 1.3969

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 19 57 11 2822.84 -26.93 89.01 51.53 99.10 20 40 54 2022.6 -25.39 60.68

90.00 10 55 G 4540.66 10.80 191.25 45.87 65.67 12 10 47 5940.7 7.18 184.42

100.O0 21 24 18 2341.68 -28.19 48.10 51.29 100.37 22 5 20 1741.7 -26.47 39.72

100.OO 12 IO 40 4296.87 11.95 172.71 45.27 62.39 15 22 17 3696.9 8.16 165.97

110.00 22 45 37 2087.24 -31.55 27.95 50.45 103.89 23 20 24 1487.2 -29.32 19.45

110.00 13 5 51 4124.07 14.94 157.86 43.54 58.89 14 14 35 5524.1 10.71 151.52

DIFFERENTIAL C(_tRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.7094 TRA 8.7T00 TCS-7.9685 BAU 2.5723 88T13423.6 6GR 855.0 885 979.2 ST 4456.0 SR 729.3 SS 1925.0

ROE .8237 RRA -.1277 RC5 .4_00 FAU .16392 RRT -.6266 RRF -.6657 RTF .9956 CRT -.7528 CRS .8358 CST -.9905

FOE-3.1021 FRA 7.8042 FCS-5.8842 6SP 47073 SC_134_0.8 fl23 .0533 R13 -.9937 LSA 4880.4 MSA 524.4 SSA 14.9

BOG 2.T808 BRA 8.7709 8C3 7.9779 FSP 3627 S8113434.3 SGZ 665.8 THA 177.71 ELI 4490.0 ELI 476.4 ALF 172.90

LAUqCH DATE OCT 23 1964 PLIGHT TIM( 398.00 ARR%VAL DATE NOV 25 1965

HELIOCENTRIC CONIC

RL 148.81 LAL .DO

RP 209.55 LAP -1.77

RC 311.080 GL 11.59

PLANETOCEMTRIC CONIC

CS 24.926 VHL 4.995

LNCH AZMTH LNCH TIM(

90.00 20 2 49

go.o0 10 54 21

100.00 21 29 43

100.00 12 IO 9

110.OO 22 50 31

110.00 13 5 50

DIFFEREMT1AL C_RRECTION8

TDE-2.SS34 TRA 9.0557 TC3-7.8285 8AU 2.6124

ROE .8358 RRA -.1268 RC$ .4543 FAU .15481

FOE-3.0454 FRA 7.$480 FC3-5.3788 BSF 47583

BOG 2.9035 8flA 9.0568 BC3 7.8384 FGP 3441

DISTANCE 689,319 EARTH TO MARS

LOL 29.4_. VL $2.787 GAL -8.21 AZL 88.23 HCA 272.74 SMA 187,26 ECC .24837 INC 1.7718 vl 29.942

LOP 302.37 VP 23.621 GAP -12.88 AZP 89.82 TAL 316.70 TAp 229.45 RCA 140.75 APO 235.77 V2 26.162

GP 2.88 ZAL 147.39 ZAP 58.10 ETS 182.99 ZAE 62.30 ETE 181.06 ZAC 86.48 ETC 258.37 CLP 38.01

OLA 11.05 RAt. 183.68 RAD 6568.0 VEL 12.096 PTH 2.16 VHp 5.022 DpA 11.90 RAP 165.71ECC 1.4102

L-I T|M£ INJ LAT |NJ L.CNG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2617,90 -28.88 88.68 52.59 98.27 20 46 27 2017.9 -25.$2 60.35

4581.83 11.43 192.44 46.98 63.92 12 10 23 3961.6 7.83 185.61

2337.87 -28.14 47.82 52.34 100.52 22 8 40 1737.7 -26.40 39.45

4317.09 12.58 173.87 46.39 62.66 13 22 6 3717.1 8.62 167.10

2084.80 -31.51 27.77 51.48 103.98 23 25 16 1484.8 -29.27 19.28

4142.72 15.80 158.91 44.68 59.18 14 14 53 3542.7 11.39 152.33

MID-COURSI[ [YJ[CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

68T13557.4 _ 849.5 $83 925.9 ST 4552.0 SR 728.8 SS 1684.9

RRT -.1_22 RRF -.6626 RTF .8932 CRT -.7584 CR8 .8395 CST -.9904

SG813584.0 R23 .0552 R13 -.9833 LSA 4955.0 MGA 521.1SSA 14.8

681|3567.7 $82 664.6 THA 177.?G EL1 4585.8 EL2 475.1 ALF 173.02

460



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 24 1664

HELIOCENTRIC CONIC

RL 146.77 LAL .00

RP 236.6| LAp .43

RC 190.540 GL -32.93

PLANETOCENTRIC CONIC

C3 23.412 VHL 4.839

LNCH AZNTN LNCH TIME

90.00 22 57 3

60.00 3 3• 43

100.00 O 2 48

100.00 5 18 35

110.00 O 32 21

110.00 • 5 31

FLI;HT TIM( 240.00

OISTANC[ 575.106

LOL 30.62 YL 33.176 GAL -5.62 AZL 94.57 HCA 185.36 SNA

LOP 215.96 VP 20.914 GAP 7.34 AZp 85.45 TAL 331.57 TAp

GP 23.49 ZAL 124.98 ZAP 143.78 [TS 142.07 ZAE 153.13 ETE

DLA -23.90 RAL 151.78 RAD 6568.0 V(L 12.033 FTN Z.tS VHP

L-I TIME ]NJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME

1390.92 5.27 353.80 17.24 117.86 23 20 14

5757.86 27.11 273.59 24.66 90.52 5 13 41

1191.34 3.42 338.12 16.23 119.71 0 22 40

5432.68 29.19 249.99 24.98 96.74 6 49 7

1098.68 ;.76 328.49 13.62 124.18 O $0 40

5098.10 34.11 225.04 25.44 92.46 8 30 29

DIFFERENTIAL C(3RRECTION$

TOE 1.9762 TRA-2.§637 TC3 1.7846 BAU .7498

ROE 1.3529 RRA-1.2132 RC3 1.5982 FAU .16270

FOE-4.6387 FRA 4.1178 FC3-8.0165 BSP 17499

80[ 2.3949 BRA 2.8382 BC3 2.3956 FSP 2602

LAUNCH DATE OCT 24 1984

HELIOCENTRIC CCNIC

RL 148.77 LAL .00 LOL 30.82 VL 33.150 GAL

RP 236.46 LAp .40 LOP 218.93 VP 20.912 GAp

MID-COURSE EXECUTION ACCURACY

SGT 4414.0 SGR 2725.4 SG3 831.0

RRT .9674 RRF -.9989 RTF -.9567

5187.5 R23 -.2225 R13 -.9743

SG1 5153.7 S_2 591.3 THA 31.31

ARRIVAL DATE JUN 21 1945

RC 192.768 GL -27.14

PLANETOCENTR|C CONIC

C3 20.602 VHL 4.539

LNCH AZ14TH LNCH TIM(

90.00 21 55 38

90.00 4 34 28

I00.00 23 60

100.00 6 26 48

110.OO 23 50 17

110.OO 7 59 0

DIFFERENTIAL C_RRECTION8

TOE 1.7433 TRA-2.5474 TC3 2.0120 BAU .7078

ROE 1.0553 RRA-l.0888 RC3 1.5989 FAU .17557

FDE-4.3673 FRA 4.6230 FC3-7.3781 BSP 17127

002 2.0378 8RA 2.7695 BC3 2.3700 FSP 2887

EARTH TO MARS

194.18 ECC .25246 INC 4.5683 Vl 26.950

156.93 RCA 145.16 APO 243.20 V2 23.209

62.40 ZAC 112.24 ETC 254.78 CLP 151.61

5.754 OPA 19.40 RAp 197.59 ECC 1.3853

PO CST TIN INJ 2 LAT INJ 2 LONG

790.9 8.95 347.06

3157.9 28.01 265.04

591.3 7.35 331.53

4832.7 29.82 241.24

498.7 3,73 322.28

4498.1 34.07 215.79

ORBIT DETERMINATION ACCURACY

ST 2543.8 SR 1670.6 66 2845.8

CRT .9932 CRS 1.0000 CST .9929

LSA 4159.7 NSA 238.9 SSA 3.7

EL1 3039.0 EL2 162.5 ALF 33.22

FLIGHT T|ME 242.00 ARRIVAL DATE JUN 23 1965

DISTANCE 578.699

-5.33 AZL 93.60 HCA 186.35 SNA

8.92 AZP 86.42 T_J- 331.81 TAp

EARTH TO MARS

193.69 ECC .25013 INC 3.5960 Vl 29.950

158.14 RCA 143.24 APO 242.14 V2 23.244

GP 20.72 ZAL 126.84 ZAP 144.95 ETS 145.87 ZAE 155.80 ETE 60.89 ZAC 109.64 ETC 255.04 CLP 151.08

DLA -18.35 RAL 153.70 RAD 8567.R VEL 11.916 PTH 2.12 VMP S.§Os DPA 16.73 RAp 196.69 ECC 1.3391

L-I TIN( INJ LAT INJ L_NG INJ RT ASC INJ AZMTH |NJ TINE 1=0 CST TIM INJ 2 LAT INJ 2 LONG

1610.64 -1.80 8,08 t5.04 118.26 22 22 29 1010.6 1.99 359.45

5476.33 28.27 253.14 22.28 88.37 G 25 44 4876.3 27.75 244.51

1383.59 -3.09 348.87 14,33 119.75 23 29 3 •83.6 .89 342.15

3178.30 29.74 231.17 22.19 86.88 7 53 6 4578.6 29.00 222.44

1244.84 -G.32 338.15 12.33 123.88 24 11 2 644.8 -1.86 328.91

4890.11 33.33 208.88 21.80 82.92 9 20 30 4290.1 32.19 199.89

MID-COURSE EX][CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4433.R SGR 2443.3 $63 918.7 ST 2424.6 SR 1401.5 S6 2766.6

RRT .N73 RRF -.9989 RTF -.9587 CRT .9930 CRS 1.0000 CST .9839

5002.3 R23 -.2254 R13 -.9736 LSA 3930.9 NSA 214.1 SSA 3.3

SG| 3032.8 SG2 345.3 THA 28.43 EL1 2786.8 EL2 143.4 ALF 29.94

LAUNCH DATE OCT 24 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 236.12 LAP .37

_C _94.983 ;L -22.46

PLANETOCENTRIC CONIC

C3 16.806 YHL 4.337

LNCH AZNTH LNCH TIME

90.00 21 16 26

90.00 5 43 8

100.00 22 32 28

tOO.DO ? 11 47

110.00 23 24 18

110.OO 6 36 26

O|3TANCE 562.3i0 EARTH TO MARS

LOt. 30.62 VL 33.128 GAL -5.45 AZL 92.88 HCA 167.29 SMA 1g3.22 ECC .247g0 INC 2.8791 Vl 29.950

LOP 217.90 VP 20.912 GAP 8.50 AZF 67.|4 TAL 332.05 TAp 159.34 RCA 145.32 APO 241.12 V2 23.279

;p !6.39 ZAL !28.01 ZAP 145.50 ETS 149.21 7AE 157.95 ETE 60.11 ZAC 107.63 (TC 255.21CLP 150.40

0LA -13.83 RAL 153.14 RA0 656•.8 VEL 11.840 PTH 2.10 VHP 5.306 DPA 14.69 RAP 196.00 ECC 1.3095

L-I TIME INJ LAT INJ LONG INJ RT A9C ]NJ AZ14TH INJ T|M(" PO CST TiM iNJ 2 LAT |N3 2 LONG

1754.59 -6.41 14.15 14.39 117.64 21 47 40 1184.6 -2.65 7.48

3289.09 27.16 239.57 20.11 61.67 7 11 17 4689.1 25.73 231.19

1515.73 -7.51 355.99 13.79 119.02 22 57 43 915.7 -3.58 349.40

5003.17 28.40 216.31 19.89 60.26 8 35 10 4403.2 26.76 209.89

1333.36 -10.37 341.94 1_.06 122.75 23 46 51 •53.4 -5.98 335.60

4738.31 31.67 197.42 19.11 76.40 9 55 24 4138.3 29.47 188.90

DIFFERENTIAL CCRRECTION8

TOE 1.3677 TRA-2.3256 TC3 2.1779 6AU

ROE .8594 RflA -.9875

FOE-4.1325 FRA 5.0686

DOE 1.7876 8RA 2.7116

LAUNCH DATE OCT 24 1964

HELIOCENTRIC C_NIC

RL 148.77 LAL .00

RP 235.77 LAp .33

RC 197.185 GL -18.63

PLANI[TOCENTR]C CONIC

C3 17.567 VHL 4.191

LNCH AZ14TH LNCH TZME

90.00 20 31 33

9O,OO 6 16 46

100.00 22 7 32

100.00 7 45 8

110.00 23 4 42

110.OO 9 4 47

DIFFERENTIAL CORRECT|ON8

TOE 1.4482 TRA-2.4799

flOE .7263 RRA -.9033

FOE-3.9371 FRA 5.4493

ODE 1.6210 8RA 2.6383

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.8751 SOT 4435.0 $GR 2225.0 SG3 g95.7 ST 2314.3 SR 1205.8 SS 2678.|

RC3 1.5707 FAU .18644 RRT .9871RRF -.9987 RTF -.9602 CRT .9927 CRS .9998 CST .9950

FC3-8.3828 BSP 17029 _ 4961.9 R23 -.2287 RI3 -.9729 LSA 3734.9 NSA 190.2 SSA 7.5

6C3 2.6852 FSP 3164 $61 4935.? SGZ 508.7 THA 26.18 (L1 2606.3 ELI 129.3 ALF 27.42

FLIGHT TIME 246.00 ARRIVAL DATE JUN 27 1963

DISTANCE 585.940

LOL 30.62 VL 33.102 GAL -5.37 AZL 92.33 HCA 188.26 SMA

LOP 218.88 VP 20.914 GAP 6.08 AZP 87.70 TAL 332.27 TAP

GP 16.92 ZAL 128.73 ZAP 143.64 (TS 152.11 ZAE 159.78 ETE

EARTH TO MARS

192.78 ECC .24§77 INC 2.3284 vl 29.950

180.34 RCA 143.40 AI_ 240.16 V2 23.315

60.00 ZAC 106.05 ETC 235.33 CLP 149.64

OLA -10.15 RAL 158.23 RAD 8887.7 VEL

L-I TIM( INJ LAT INJ LONG

1863.89 -9.80 20.37 14.33 116.70 21 22 37

5148.12 25.38 229.64 16.53 77.00 7 44 34

1617.48 -10.82 1.73 13.79 118.04 22 34 50

4869.57 26.49 208.85 18.22 73.63 9 6 18

1438.S0 -13.50 348.65 12.22 121.71 23 28 42

4620.31 29.46 188.94 17.24 71.83 lO 21 48

M|D-COUflS2 EXI[CUTION ACCURACY

TC3 2.3396 BAU .6579 SGT 4430.| S¢,R 2057.4 SG3 1068.5

tiC3 1.5406 FAU .19725 RRT .qH_Rl RRF -.9984 RTF -.9629

FC3-9.7206 BSP 18580 SGB 4884.6 R23 *.2219 RI3 -.9736

BC3 2.8014 FSP 3434 SG1 4862.0 SG2 489,5 THA 24,45

11.788 PTH 2.08 VMp 5.138 OpA 13.10 RAP 195.45 (CC 1.2891

INJ RT ASC INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1263.7 -6.14 13.60

4548.1 23.34 221.36

1017.5 -6.99 355.04

4269.8 24,26 200.•6

839.5 -9.21 340.18

4020.3 26.70 180.84

ORBIT DET(RNINATIGN ACCURACY

ST 2233.9 SR 1065.0 88 8806.3

CRT ._9928 CRS .9993 CST .9964

LSA 3590.5 MSA 160.9 8SA 10.5

EL1 2472.1 EL2 113.2 ALF 25.39

461



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DAlE OCT 24 1964 FLIGHT T|NE 248.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CON|C

RL 146.77 LAL .00

Rp 235.42 LAP .30

RC 199.372 GL -15.44

PLANETOCENTRIC CONIC

C3 15.659 VHL 4.082

LNCH AZMTH LNCH TINE

90.00 20 30 31

gO.OO 6 46 39

100.00 21 48 29

100.00 8 11 22

110.00 22 49 2

110.00 9 27 19

DIFFERENTIAL CORRECTIONS

TDE 1.3402 TRA-2.4439 TC3 2.4403 BAU .6391

ROE .63S0 RR4 -.8341RC3 1.5096 FAU .ZDTg0

F06-3.8222 FRA §.7955 FC-10.8039 BSP 18470

80E 1.4830 ERA 2.5823 BC3 2.8896 FSP 3671

DISTANCE 589.584 EARTH TO MARS

LOL 30.62 VL 33.079 GAL -5.29 AZL 91.89 HCA 169.24 SMA 192.36 ECC .24373 INC 1.8904 vl 29.950

LOP 2ig.65 VP 20.9i8 GAp 5.68 AZp 88.13 TAL 332.49 TAp 161.73 RCA 145.48 APO 239.24 V2 23.351

GP 15.58 ZAL 129.13 ZAp 145.48 ET$ 154.62 ZAE 161.30 ETE 60.51 ZAC 104.78 ETC 255.42 CLP 148.80

OLA -7.05 RAL 157.09 RAO 6567.7 VEL 11.749 pTH 2.07 VHP 4.989 OpA 11.82 RAp 194.99 ECC 1.2742

L-I TIME INJ LAT INJ LONG |NJ RT ASC [HJ AZHTH INJ T|ME PO CST TIM INJ 2 LAT INJ Z LONG

1951.46 -12.44 25.47 14.52 115.64 21 3 2 1351.5 -8.69 18.59

5035.87 23.44 221.99 17.40 73.64 8 10 35 4435.9 20.97 214.18

1699.92 -13.41 6.48 14.03 116.97 22 16 49 10g9.9 -9.69 359.66

4762.64 24.48 201.54 17.05 72.29 9 30 45 4162.6 21.83 193.75

1510.37 -16.00 350.62 12.56 120.62 23 14 12 910.4 -11.82 344.01

4524.98 27.26 182.40 15.95 68.53 10 42 44 3925.0 24.10 174.66

MID-COURSE ExECuTION ACCURACY oRB[T DETERMINATION ACCURACY

SGT 4411.0 SGR 1924.6 SG3 1138.9 ST 2149.0 SR 959.8 SS 2546.6

RRT .9670 RRF -.9980 RTF -.9631 CRT .9920 CRS .9986 C$T .997!

SG8 4812.6 _23 -.2228 R13 -.9728 LSA 3464.6 MSA 145.3 SSA 13.9

$61 4791.4 SG2 451.7 THA 23.10 ELI 2351.0 ELI 110.4 ALF 23.95

LAUNCH DATE OCT 24 1964 FLIGHT TIM( 250.00 ARRIVAL DATE JUL 1 1965

HELICK:ENTRIC CONIC

RL 148.77 LAL .00

RP 235.06 LAp .27

RC 201.544 GL -12.75

PLANETC_ENTRIC CON|C

C5 15.960 VHL 5.995

LNCH AZMTH LMCH TIME

90.00 20 13 13

90.00 7 9 23

100.00 21 52 29

100.00 8 52 48

110.00 22 55 58

110.00 9 4§ 48

DIFFERENTIAL CCRRECTION8

TDE 1.2528 TRA-2.4014

ROE .5688 RRA -.7763

FOE-3.7177 FRA 6.1205

BDE 1.3751BRA 2.5238

DISTANCE 393.243 EARTH TO MARS

LOL 30.62 VL 33.037 GAL -5.21 AZL 91.54 HCA 190.22 5HA 191.96 ECC .24178 INC 1.5344 vl 29.950

LOP 220.83 VP 20.924 GAP 5.28 AZP 88.49 TAL 332.71 TAP 162.92 RCA 145.55 APO 238.37 v2 23.387

6P 14.48 ZAL 129.32 ZAP 146,12 ETS 156.79 ZAE 162,66 ETE 61.63 ZAC 103.73 ETC 2_5.4g CLP 147.91

OLA -4.42 RAt. 157.77 RAD 8567.6 VEL 11.719 pTH 2.06 VHP 4.854 OpA 10.79 RAp 194.60 ECC 1.2627

L-I TIME INJ LAT |NJ tONG |NJ RT A$C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2024.52 -14.55 29.?9 14.82 114.56 20 46 57 1424.5 -11.11 22.8D

4943.23 21.53 215.87 16.59 71.15 8 31 46 4343.2 18.76 208.29

1768.81 -15.50 10.53 14.35 115.88 22 1 58 1168.8 -11.90 5.59

4674.17 22.52 195.70 18.21 69.81 9 50 42 4074.2 19.57 186.15

1570.05 -18.04 354.05 12.96 119.54 23 2 8 970.1 -13.97 347.30

4445.89 25.18 177.18 15.03 86_07 10 59 53 3845.7 21.73 169.73

MIO-COUI_ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TC3 2.5217 BAU .6240 SGT 4384.2 _R 1818.6 863 1208.4 ST 2075.1 8R 880.0 SS 2498.2

RC3 1.4610 FAU .21847 RRT .9659 RRF -.99T4 RTF -.9634 CRT .9912 CRS .9976 CST .9978

FC-11.8511 8SP 16327 SG8 4748.9 R23 -.2219 R13 -.9724 LSA 3362.2 MSA 151.1 SSA 17.9

8C3 2.9245 F8P 3904 SG1 4726.4 862 436.7 THA 22.03 ELI 2251.5 EL2 107.3 ALF 22.85

LAUNCH DAYE OCT 24 1964 FLIGHT TIME 252.00 ARRIVAL OATE JUL 3 1965

HELIOCENTRIC CONIC OISTANCE S96.918 EARTH TO MARS

RL 146.77 LAL .00 LOL 50.62 VL 33.036 GAL -5.14 AZL 91.24 HCA 191.20 SMA 191.58 ECC .23992 INC 1.2393 vl 29.950

RP 234.71 LAp .24 LOP 221.81 VP 20.932 GAP 4.88 AZP 88.78 TAL 352.91 TAp 164.11 RCA 145.61 APO 237.54 V2 23.424

RC 203.699 GL -10.46 GP 15.57 ZAL 129.56 ZAP 144.59 ETS 156.69 ZAE 165.88 [TE 65.59 ZAC 102.86 ETC 255.54 CLP 146.98

PLANETOCENTR|C.CONIC

C3 15.399 VHL 3.924 OLA -2.16 RAL 158.32 RAD 6567.6 VEL 11.695 PTH 2.06 VHp 4.729 DPA 9.95 RAp 194.25 ECC 1.2534

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT INJ LONG |NJ RT A$C INJ AZldTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 58 30 2086.80 -16.28 33.55 15.15 113.49 20 33 17 1486.8 -12.96 26.44

90.00 7 26 26 4864.76 19.72 210.83 16,00 69.26 8 49 31 4264.6 16.72 203.43

100.00 21 18 51 1827.65 -17.22 14.05 14.70 114.82 21 49 18 1227.7 -13.73 7.00

100.00 8 50 47 4599.16 20.68 190.89 15.59 67.92 lO 7 26 3999.2 17.50 183.54

110.00 22 24 47 1621.25 -19.73 357.06 13.36 118.50 22 51 48 1021.2 -15.77 350.17

110.00 10 I 20 4378.33 23.25 172.90 14._7 64.20 1t 14 18 3776,3 19.38 165,67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1770 TRA-2.3570 TC3 2.5824 BAU .6102 SGT 4349.9 SGR 1732.7 SG3 1277.5 ST 2006.1SR 617.7 S$ 2457.3

ROE .5150 RRA -.7283 RC3 1,4532 FAU ,22890 RRT .9648 RRF -.9986 RTF -.9637 CRT .9902 CRS .9961CST .9984

F06-3.5314 FRA 6.4382 FC-12.8886 DSP 16195 SGB 4682.3 R23 -.2201 R13 -.9721 LSA 3273.6 MSA 119.9 SSA 22.A

80E 1.2648 ERA 2.4670 BC3 2.9642 FSP 4146 SG1 4663.0 862 425.0 THA 21.21 EL1 2163.8 EL2 106.0 ALF 22.03

LAUNCH DATE OCT 24 1964 FLIGHT TIN( 254.00 ARRIVAL OATE JUL 5 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 234.33 LAP .21

RC 205.837 GL -6.47

PLAN£TOCENTRIC CONIC

C3 14.933 VHL 3.865

LNCH AZ14TH LNCH TIME

90.00 19 45 42

90.00 ? 44 46

100.00 El 6 57

100.00 9 6 12

110.00 22 14 fig

110.00 10 14 39

DIFFERENTIAL CCRRECTIONS

TOE 1.1109 TRA-2.3092 TC3 2.6285 BAU .5978

ROE .4731 RRA -.6878 RC3 1.4335 FAU .23936

FOE-3.5612 FRA 6,7507 FC-13,8750 BRP 16041

BOE 1,2082 ERA 2.4094 8C3 2.9940 FSP 4395

DISTANCE 600.607 EARTH TO MARS

LOL 30.62 VL 33.016 GAL -5.08 AZI. 90.99 HCA 192.18 SldA 191.21 ECC .23813 |NC .9910 Vl 29.950

LOP 222.80 vP 20.942 GAP 4.49 AZP 89.03 TAL 333.11 TAP 165.29 RCA 145.68 APO 236.75 V2 23,461

GP 12.81ZAL 129.31 ZAp 143.94 ETS 160.36 ZAE 164.97 ETE 65.81 2AC 102.11ETC 255.58 CLP 146.00

OLA -.20 RAL 158.76 RAO 6567.6 VEL 11.676 PTH 2.05 VHP 4.612 OpA 9.25 RAp 193.93 ECC 1,2458

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2140.86 -17.71 36.87 15.48 112.46 20 21 22 1540.9 -14.52 29.65

4796.99 18.03 206.57 15.55 67.79 9 4 43 4197.0 14.86 199.33

1878.77 -18.65 17.17 15.06 113.79 21 38 15 1278.8 -15.28 10.00

4534.32 18.97 186.84 15.13 66.45 10 21 46 3934.3 15.62 179.64

1865.80 -21.15 359.73 13.78 117.50 22 42 45 1065.8 -17.30 352.72

4320.05 21.47 169.30 13.87 62.74 11 26 39 3720.0 17.65 162.26

NID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATZON ACCURACY

S_,T 4308.2 SGR 1662.5 863 1347.0 ST 1941.g SR 768.7 SS 2423.9

RRT .9637 RRF -.9957 RTF -.9640 CRT .9890 CRS .9942 CST .9989

8_ 4617.8 RZ3 -,2171RI3 -.9719 LSA 3197.4 M$A 111,8 SSA 27.1

$61 4599.1 862 415.7 THA 20.58 EL1 2085.8 EL2 105.7 ALF 21.44

462



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .OO

RP 233.98 LAP .18

RC 207.958 GL -6.73

PLANET_ENTRIC CONIC

C3 14.542 VHL 3.613

LNCH AZMTN LNCH TIME

90.00 19 34 19

90.00 7 59 0

100.00 20 56 23

100.00 9 19 38

110.00 22 6 15

110.00 10 26 15

FLIGHT TIME 256.00 ARRIVAL DATE JUL 7 1965

DISTANCE 604.311 EARTH TO MARS

LOt. 30.62 VL 32.997 GAL -5.01 AZL 90.78 HCA 193.17 SMA 190.87 ECC .23643 INC .7784 vl 29.950

LOP 223.79 VP 20.954 GAp 4.11 AZP 89.24 TAL 333.31 TAp 166.47 RCA 145.74 APO 235.99 V2 23.A98

GP 12.16 ZAL 129.19 ZAp 143.19 ETS 161.82 ZAE 165.94 ETE 68.93 ZAC 101.47 ETC 255.62 CLP 144.98

OLA 1.53 RAL 159.12 RAO 6587.6 VEL 11.659 PTH 2.05 VHp 4.502 DpA 8.67 RAp 193.62 ECC 1.2393

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2188.48 -18.93 39.84 15.79 111.46 20 10 48 1588.5 -15.84 32.52

4737.48 16.46 202.91 15.21 - 66.63 9 17 58 4137.5 13.16 195.79

1923.80 -19.86 19.97 15.39 112.81 21 28 26 1323.8 -16.60 12.69

4477.39 17.38 183.35 14.78 65.29 10 34 16 3877.4 13.90 176.29

1705.07 -22.37 2.13 14.15 116.55 22 34 40 1105.1 -18.62 355.00

4268.89 19.85 166.23 13.48 61.58 11 37 24 3668.9 15.90 159.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.0543 TRA-2.2562 TC3 2.6652 BAu .3869 3GT 4259.2 SGR 1605.8 SG3 1418.1 ST 1883.6 SR 730.8 SS 2400.0

ROE .4446 RRA -.8526 RC3 1.4179 FAU .25026 RRT .9626 RRF -.9947 RTF -.9643 CRT .9878 CRS .9918 CST .9993

FOE-3.5119 FRA 7.0543 FC-14.8993 BSP 15806 368 4551.8 R23 -.213§ R13 -.9719 LSA 3135.2 MSA 107.3 SSA 31.4

BDE 1.1442 BRA 2.3487 6C3 3.0189 FSP 4636 SG1 4533.5 362 408.5 THA 20.12 EL; 2017.6 EL2 106.1 ALF 21.03

LAUNCH OATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .OO

RP 233.82 LAp .15

RC 210.060 GL -5.20

PLANETOCENTRIC CONIC

C3 14,202 VHL 3,768

LNCH AZI4TM LNCH TIME

90.00 19 24 5

90.00 8 11 37

100.00 20 46 51

100.00 9 31 31

110.00 21 56 23

110.00 10 36 29

DIFFERENTIAL CORRECTIONS

TOE 1.0043 TRA-2.1999 TC3 2.6922 BAU .§768

ROE .4213 flRA -.6223 RC3 1.4083 FAU .26173

F06-3.4613 FRA 7.3512 FC-15.9550 B_P 15519

BOE 1.0891 6RA 2.2862 6C3 3.0383 FSP 4868

FLIGHT TIME 258.00

DISTANCE 608.028

LOL 30.62 VL 32.979 GAL -4.95 AZ1. 90.60 14CA 194.16 SMA

LOP 224.78 VP 20.967 GAP 3.73 AZP 89.42 TAL 333.49 TAp

GP 11.60 ZAL 129.02 ZAP 142.35 ETS 183.13 ZAE 166.79 ETE

DLA 3._07 RAt. 159.42 RAD 6567.6 Vl[L 11.644 PTH 2.04 VHP 4.396 DPA 8.19 RAp 193.33 ECC 1.2337

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2230.93 -19.96 42.52 16.09 110.51 20 1 16 1530.9 -16.99 35.10

4684.35 15.00 199.71 14.95 65.70 9 29 41 4084.6 11.59 192.68

1963.94 -20.90 22.50 15.70 111.87 21 19 35 1363.9 -17.75 15.12

4426.78 15.92 160.31 14.5| 64.36 10 45 16 3826.8 12.34 175.35

1740.05 -23.42 4.30 14.50 115.65 22 27 23 1140.1 -19.77 357.06

4223.43 18.35 163.55 13.18 60.64 11 48 52 3623.4 14.30 156.77

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 4203.S ST_ 1560.3 SG3 1491.Z ST 1828.9 SR 701.4 $S 2384.9

RRT .9614 RRF -.9936 RTF -.9645 CRT .9865 CRS .9891 CST .9996

SG8 4483.5 fl23 -.Z096 R13 -.9718 LSA 3084.2 MSA 107.6 SSA 34.5

$61 4465.3 SGZ 404.2 THA 19.81 EL1 1955.9 ELI 107.5 ALF 20.79

ARRIVAL DATE JUL 9 1965

EARTH TO MARS

190.54 ECC .23481 INC .5930 vl 29.950

167.65 RCA 145.80 APO 235.28 V2 23.536

72.79 ZAC 100.91ETC 255.65 CLP 143.93

LAUNCH DATE OCT 24 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

NL 148.77 L AL .00

RP 233.25 LAp .11

RC 212.144 GL -3.83

PLANET(_ENTRIC CONIC

C3 13.g03 VHL 5.72g

LNCH AZNTH LNCH TIME

90.00 19 14 46

90.00 6 22 54

100.00 20 36 12

100.OO 9 42 9

110.00 21 51 13

110.00 10 45 37

DISTANCE 611.758

LOL 30.62 VL 32.g62 GAL -4.89 AZL 90.43 HCA 1g5.15 SMA

LOP 225.77 VP 20.983 GAP 3.36 AZP 89.58 TAL 333.67 TAp

GP 11.11 ZAL 128.82 ZAP 141.44 ET3 164.50 ZAE 167.52 ETE

EARTH TO MARS

1go.z3 ECC .23327 INC .4343 V! 29.950

168.82 RCA 145.55 Apo 234.60 v2 23.574

77,42 ZAC 100.42 ETC 255.67 CLP 142.83

DLA 4.44 RAL 159.66 RAD 6567.5 VEL 11.831 PTH 2.04 VHp 4.296 DPA 7.79

L-I TIME |NJ LAT [hJ LONG INJ RT ASC IHJ AZMTH INJ TIME FO CST TIM

2269.15 -20,65 44.97 16.36 109.60 19 52 35 1669.2

4636.97 13.65 196.87 14.74 64.95 9 40 11 4037.0

2000.06 -21.80 24.80 15.98 110.97 21 11 32 1400.1

4381.30 14.56 177.62 14.29 63.60 10 55 10 3761.3

1771.49 -24.33 6.29 14.83 114.79 22 20 45 1171.5

4182.63 16.97 161.19 12.94 59.87 11 55 19 3582.6

RAp 193.0A ECC 1.2288

INJ 2 LAT |NJ 2 LONG

-17.99 37.46

10.16 169.93

-18.75 17.35

10.69 170.74

-20.78 358.94

12.84 154.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9538 TRA-2.1461 TC3 2.6940 BAU .5642 SGT 4138.3 _wR 1512.0 SG3 1564.9 ST 1771.0 SR 676.5 SS 2368._

RDE .4013 RRA -.5977 RC3 1.3983 FAU .27268 RRT .9599 RRF -.9924 RTF -.9645 CRT .9849 CRS .9857 CST .9997

FOE-3.4427 FRA 7.6698 FC-16.9796 BSP 15341 SG8 4409.3 R23 -.2058 R13 -.9717 LSA 3031.2 MSA 112.3 9SA 36.3

80E 1.0348 6RA 2.2278 8C3 3.0353 FSP 5148 SG1 4390.9 SG2 401.9 THA 19.62 ELI 1892.6 EL2 109.7 ALF 20.69

LAUNCH DATE OCT 24 lg64 FLIGHT TIN( 262.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC C(_41C

RL 148.77 LAb .00

RP 232.88 LAp .06

RC 214.210 GL -2.60

PLAN(TOC(NTRIC CONIC

C3 13.636 VHL 3.693

LNCH AZMTH LNCH TIN(

90.00 19 6 13

90.00 8 33 6

100.00 20 30 15

100.00 9 51 45

110.00 21 44 39

110.00 10 53 51

DIFFERENTIAL CCRRECTIONS

TOE .9020 TRA-2.0940

ROE .3851RRA -.5768

FOE-3.4095 FRA 7.9943

80E .9608 BRA 2.1720

DISTANCE 615.500 EARTH TO MARS

L04. 30.62 VL 32.945 GAL -4.84 AZL 90.29, HCA 196.15 SHA 189.93 ECC .23180 INC .2926 vl 29.950

LOP 226.77 VP 21.000 GAP 2.99 AZP 89.72 TAL 333.84 TAp 169.99 RCA 145.90 APO 233.95 v2 23.612

GP 10.69 ZAL 128.60 ZAP 140.46 ETS 165.35 ZAE 168.10 ETE 82.84 ZAC 99.98 ETC 255.70 CLP 141.70

DLA 5.68 RAL 159.87 RAD 6567.5 VEL 11.620 PTH 2.04 VHP 4.200 DpA 7.46 RAP !92.74 ECC 1.2244

L-I TIME INJ LAT INJ lONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2303.88 -21.63 47.22 16.61 108.73 19 44 36 1703.9 -18.87 39.63

4593.83 12.39 194.32 14.57 64.33 9 49 40 3993.8 8.84 187.45

2032.84 -22.58 26.92 16.25 110.12 21 4 7 1432.8 -19.64 19.36

4340.10 13.30 175.21 14.11 62.98 11 4 6 3740.1 9.57 168.40

1799.99 -25.13 6.12 15.12 113.97 22 14 39 1200.0 -21.67 .67

4143.71 15.70 159.09 12.74 59.24 12 2 56 3345.7 11.50 152.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6679 BAU .5486 SGT 406E.1 _ 1490.7 SG3 1640.3 ST 1709.2 SR 656.3 SS 2355.1

RC3 1.3916 FAu .28381 RRT .9574 RRF -.9910 RTF -.9637 CRT .9826 CRS .9817 CST .9996

FC-18.0165 BSP 15233 SGB 4327.0 R23 -.L)045 R13 -.9711 LSA 2980.3 MSA 120.-9 SSA 37.0

BC3 3.0090 FSP 5439 6G1 4307.9 362 405.7 THA 19.54 ELI 1827.3 ELI 114.0 ALF 20.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 24 1984

HELIOCENTRIC CONIC

RL 148.77 LAL .OO

RP 232.51 LAP .05

RC 216.258 GL -1.49

PLAMETOCENTRIC CONIC

C3 13.400 VHL 3.881

LNCH AZMTH LNCH TIME

90.00 18 58 18

90.00 8 42 25

100.00 20 22 33

100.00 10 0 31

110.00 21 38 34

110.00 11 1 20

FLIGHT TIRE 264.00 ARRIVAL DATE JUL 15 1965

DISTANCE 619.254 EARTH TO MARS

LOt. 30.82 VL 32.929 GAL -4.78 AZL 90.17 HCA 197.15 sMA 189.65 ECC .23040 INC .1654 V1 29.950

LOP 227.77 VP 21.018 GAP 2.63 A ZF 8g.84 TAL 334.00 TAP 171.15 RCA 145.95 APO 233.34 V2 23.650

GP 10.32 ZAL 128.38 ZAP 139.42 ETS 166.30 ZkE 168.52 ETE 88.97 ZAC 99.58

DLA 8.81 RAL 160.04 RAD 8567.5 VEL 11.610 PTH 2.03 VHP 4.107 DpA 7.20

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2335.&6 -22.31 49.30 18.64 107.90 19 37 13 1735.7

4354.39 11.22 192.02 14._4 63.83 9 58 20 3954.4

2062.82 -23.27 28.88 16.49 109.31 20 57 16 1462.8

4302.48 12.12 173.03 13.97 62.47 11 12 13 3702.5

1825.99 -25.84 9.81 _5.39 113.20 22 9 0 1226.0

4112.06 14.52 157.19 12.59 58.71 12 9 52 3512.1

ETC 255.72 CLP 140.53

RAP 192.43 ECC 1.2205

[NJ 2 LAT INJ 2 LONG

-19.65 41.63

7.61 185.20

-20.43 21,24

8.34 166.28

-22.47 2.27

10.27 150.67

OIFFERENTIAL CORRECTIONS

TOE .8556 TRA-_.0387 TC3 2.6354 9AU .5337

ROE .3728 URA -.5583 tiCS 1.3895 FAU .29548

FOE-3.3891 FUA 8.3174 FC-19.0896 BSP 15036

BOE .U332 BRA 2.1119 BC3 2.9792 FSP 5726

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CDNIC

RL 148.77 LAL .00

RP 232.14 LAp .02

RC 218.887 GL -.48

PLANETOCENTRIC CONIC

C3 13.188 VHL 3.631

LNCH AZMTH LNCH TIRE

90.00 18 50 _LS

go.o0 8 50 59

100.00 20 16 2

100.00 10 8 33

110.00 21 32 54

110.00 11 8 10

DIFFERENTIAL CCRRECTION8

TOE .8841 TRA-1.9653 TC3 2.8277 9AU .3245

UO( .3643 RRA -.5407 RC3 1.3958 FAU .30862

FOE-3.3993 FRA 8.8204 FC-20.2889 9SP 1460S

BOE .9010 BRA 2.0383 BCS 2.9754 FSP 3988

MID-COURSE EXECUTICt4 ACCURACY

6GT-3977.9 $GR 1466.1 $83 1717.9

RRT .9549 UflF -.9898 UTF -.9629

4239.5 R23 -.2028 R13 -.9705

SG1 4219.6 SG2 410.2 THA 19.58

FLIGHT TIRE 266.00

DIgTANCE 623.022

LOL 30.62 VL 32.914 GAL -4.73 AZL 90.05 HCA 198.16 _4A

LOP 228.77 VP 21.039 GAP 2.87 AZP 89.95 TAL 334.16 TAP

GP 9.99 ZAL 128.14 ZAP 138.32 ETS 167.17 Zk( 168.76 ETE

OLA 7.84 RAL 160.19 UAD 6567.5 V[L 11.601PTH 2.03 VHP

L-1 TIME INJ LAT INJ lONG INJ RT A$C INJ AZ14TH INJ TIME

2384.96 -28.91 51.24 17.05 107.11 19 30 20

4318.09 10.12 169.92 14.34 63.41 10 6 17

2090.42 -23.66 30.71 16.71 108.53 20 50 53

4267.86 11.02 171.05 13.88 62.04 11 19 41

1849.87 -86.47 11.37 15.84 112.47 22 3 44

4061.17 13.42 155.47 12.46 38.26 12 16 12

MIO-COURSI[ EXECUTION ACCuUACY

SGT 3869.8 9DR 1448.9 SG3 I799.6

RRT .9541 RRF -.9882 RTF -.9632

SGB 4130.9 R23 -.1968 R13 -.9708

$G1 4130.7 882 408.7 THA 19.77

ORBIT DETERMINATION ACCURACY

ST 1650.6 SR 640.9 SS 2348.2

CRT .9803 CRS .9774 CST .9995

LSA 2937.8 MSA 131.0 SSA 37.2

EL1 1766.7 EL2 118.1 ALF 20.94

ARRIVAL DATE JUL 17 1965

EARTH TO MARS

189.38 ECC .22907 INC .0499 vl 29.950

172.31 RCA 146.00 APO 232.76 V2 23.689

95.70 ZAC 99.21 (TC 255.74 CLP 139.33

4.016 DpA 8.98 RAp 192.11 ECC 1.2170

PC) CST TIM INJ 2 LAT INJ 2 LONG

1765.0 -20.35 4S.50

3918.1 6.47 183.14

1490.4 -21.13 22.99

3687.9 7.20 164.35

1249.9 -23.19 3.75

3481.2 9.t3 149.01

ORBIT DETERMINATION ACCURACY

ST 1604.9 SR 630.9 SS 2353.0

CRT .9794 CRS .9730 CST .9991

LSA 2913.6 MSA 142.6 SSA 36.3

ELI 1720.4 EL2 118.8 ALF 21.16

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 231.76 LAP -.02

RC 220.299 GL .44

PLANETOCENTRIC CONIC

C3 12.992 VHL 3.804

LNCH AZMTH LNCH TIME

90.00 t6 44 2

90.00 6 58 55

100.00 20 9 39

100.00 10 15 59

110.00 21 27 38

110.00 11 14 29

FLIGHT TIME 268.00 ARRIVAL DATE JUL 19 1965

DISTANCE 625.801

LOL 30.62 VL 32.900 GAL -4.69 AZL 8g.g5 HCA 1g9.16 SMA

LOP 229.78 VP 21.060 GAP 1.92 AZP 90.05 TAL 334.30 TAp

GP 9.70 ZAL 127.91 Zkp 137.17 (T3 167.96 ZAE 168.79 ETE

EARTH TO MARS

18g.12 ECC .22780 IHC .0313 vl 29.950

173.46 RCA 146.04 Apo 232.21V2 23.728

102.81ZXC g8.88 ETC 255.76 CLP 138.08

DLA 8.78 RAL 160.32 RAD 6567.5 VEL 11.592 PTH 2.03 VHp 3.933 DpA 6.82 RAp 191.77 ECC 1.2136

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2392.09 -23.44 53.05 17.25 106.35 19 23 54 1792.1 -20.98 45.24

4484.55 9.09 187.99 14.26 63.07 10 13 39 3864.6 5.40 181.25

2115.96 -24.42 32.41 16.92 107.79 20 44 55 1516.0 -21.76 24.63

4235.92 10.00 169.23 13.77 61.68 11 26 35 3635.9 6.14 162.57

1871.91 -27.03 12.84 15.88 111.76 21 58 50 1271.9 -23.84 5.13

4052.73 12.39 153.91 12.35 57.89 12 22 2 3452.7 8.07 147.49

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3789.4 9GR 1435.3 SG3 1882.5 ST 1551.3 SR 622.6 SS 2356.6

URT .9519 RUF -.9867 RTF -.9624 CRT .9777 CRS .9682 CST .9967

SG8 4052.1 R23 -.1942 R13 -.9703 LSA 2884.6 MSA 155.2 SSA 35.7

SG1 4031.0 SG2 413.5 THA 20.03 EL1 1667.2 EL2 121.8 ALF 21.54

OIFFERENTIAL CORRECTIONS

TOE .7868 TRA-I.8987 TC3 2.3837 9AU .5106

ROE .3571 RflA -.5882 RC3 |.4020 FAU .32156

FOE-3.4028 FUA 8.9421 FC-21.4278 BIP 14129

80E .8640 BRA 1.9703 BC3 2.9395 FSP 6241

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONXC

FLIGHT TIM( 270.00 ARRIVAL DATE JUL 21 1965

DISTANCE 630.392 EARTH TO MARS

188.88 ECC .22681 INC .1365 vl 29.950UL 148.77 LAL .00 L(X. 30.62 VL 32.886 GAL -4.64 AZ1. 89.86 HCA 200.17 SMA

RP 231.38 LAP -.05 LOP 230.79 VP 21.063 GAP t.37 AZP 90.13 TAt. 334.44 TAP

RC 222.292 GL 1.29 GP 9.44 ZAL 127.68 ZAP 135.97 ET9 168.69 ZAE 168.61 ETE

PLANETOCENTRIC CONIC

C3 12.815 VHL 3.580 DLA 9.65 UAL 160,44 UAD 6587.5 VEL 11.585 PTH 2.03 VHP

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT

90.00 18 37 35 2417.35 -23.92

90.00 9 8 18 4433.41 8.12

100.00 20 3 40 2139.70 -24.91

100.00 10 82 54 4806.30 9.04

110.00 81 82 48 1892.38 -27.34

110.00 11 20 21 4088.41 11.44

DIFFERENTIAL COtUECTION$

TOE .7481 TRA-1o8319 TC3 2.5187 8AU .4941

RDE .8309 RRA -.5144 RC3 1.4087 FAU .33439

F02-3.4003 FUA 9.2802 FC-82.5893 BSi e 13788

BOE .8883 BUA 1.9088 8C3 2.6641FIP 6544

174.61 RCA 146.08 APO 231.68 V2 23.768

110.01 ZAC 98.56 ETC 255.79 CLP 136.79

3.851 DpA 6.69 RAP 191.41 ECC 1.2109

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

54.75 17.44 105.63 19 17 32 1817.4 -21.54 46.88

166.21 14.20 62.78 10 20 31 3853.4 4.41 179.50

34.01 17.12 107.08 20 39 20 1539.7 --2_-.33 26.16

167.56 13.71 61.39 11 33 O 3606.3 5.15 160.93

14.21 16.10 111.10 21 54 15 1292.4 -24.42 6.43

152.47 18,27 57.37 12 27 27 3426.4 7.08 146.09

MID-COURSE EXECUTION ACCUUACY ORBIT DETERMINATION ACCURACY "

SGT 3677.7 _ 1424.8 $83 1966.8 87 1494.2 SR 615.7 SS 2359.3

RRT .9491RRF -.9831RTF -.9612 CRT .9757 CRS .9628 CST .9901

S_ 3944.0 R23 -.1927 R13 -.9696 LSA 2854.5 MSA 168.7 SSA S5.2

SG1 3921.5 $82 420.7 THA 20.43 ELI 1611.2 EL2 125.1 ALF 22.04

464



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 24 1964 PLIGHT 71_ 272.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC C(_iIC

RL 148.7T LAL .00

RP 231.01 LAp -.08

RC 224.286 GL 2.07

PLANETOCENTRIC CONIC

C3 12.655 VHL 3.557

LNCH AZMTH LNCH TIME

90.00 18 31 30

90.00 9 13 12

100.00 19 58 3

100.00 10 29 21

110.00 21 18 S

110.00 11 25 48

DIFFERENTIAL CORRECTIONS

TOE .7117 TRA-I._615 TC3 2.4380 BAu .4771

ROE .3462 RRA -.$043 RCS 1.4175 FAU .34755

FOE-3.4032 FRA 9.6246 FC-23.TT61 BSP 13589

BO( .7915 BRA 1.6322 BC3 2.8201 FSP 6852

DISTANCE 634.393 EARTH TO MARS

LOt. 30.62 VL 32.874 GAL -4.60 AZL 89.78 HCA 201.19 9NA 188.65 ECC .22547 INC .2232 vl 29.950

LOP 231.81 vP 21.108 GAP 1.23 AZP 90.21 TAL 354.56 TAp 175.75 RCA 146.12 APO 231.19 v2 23.807

GP 9.21ZAL 127.46 ZAp IS4.72 ETS 169.37 ZAE 168.22 ETE 117.05 ZAC 98.27 ETC 255,81CLP 135.47

OLA 10.45 RAL 160.55 RAD 6567.5 VEL 11.578 PTH 2.02 VHP S.772 DpA 6.61 RAp 191.03 ECC 1.2083

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2440.97 -24.34 56.3S IT.62 104.93 19 12 11 1841.0 -22.05 48.43

4424.40 7.22 184.56 14.18 62.54 10 26 57 $824.4 S.48 177.87

2161.86 -25.34 35.51 17.51 106.41 20 $4 5 1561.9 -22.85 27.60

4178.74 8.14 166.01 13.66 61.14 11 39 0 $578.7 4.22 159.40

1911.39 -28.00 15.50 16.51 110.46 21 49 57 1311.4 -24.96 7.65

4001.98 10.54 151.14 12.21 57.29 12 32 30 3402.0 6.16 144.79

MID-COUR_d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3556.1SGR 1417.8 SG3 2053.1 ST 1437.3 SR 610.9 SS 2365.0

RRT .9463 RRF -.9835 RTF -.9597 CRT .9740 CRS .9571 CST .9973

SG8 3828.3 R23 -.1914 R13 -.9689 LSA 2828.0 MSA 182.8 SSA 34.§

64;1 3804.2 SG2 426.3 THA 20.95 ELI 1556.5 EL2 127.9 ALF 22.65

LAUNCH DATE OCT 24 1964 FLIGHT TIME 274.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 230.62 LAp -.11

RC 226.222 6L 2.80

PLAI_TOC(NTRIC CONIC

C3 12.509 VHL 3.537

LNCH AZMTH LNCM TI_

90.00 18 25 48

90.00 9 19 42

100.00 19 52 46

100.00 10 35 25

110.00 21 13 48

110.00 11 30 54

DIFFERENTIAL CCRRECTION8

TDE .6765 TRA-I.6882 TCS 2.3424 BAU .4588

ROE .3427 RRA -.4958 RCS 1.4283 FAU .36105

FD(-3.4103 FRA 9.9737 FC-_4.9877 BSP 12937

8OE .T583 BRA 1.7594 BC$ 2.7435 FSP 7165

DISTANCE 636.206

LOL 30.62 VL 32.881 GAL -4.35 AZL 89.70 HCA 202.21 SNA

LOP 232.82 VP 21.134 GAP .90 AZP 90.28 TAt. 334.68 TAp

GP 8.99 ZAL 127.24 ZAP 133.42 ETS 170.00 ZA( 167.62 ETE

EARTH TO MARS

188.44 ECC .22440 INC .3012 vl 29.950

176.89 RCA 146.15 APO 230.72 V2 23.847

123.66 ZAC 97.98 ETC 255.83 CLP 134.10

DLA 11.20 RAL 160.64 RAO 6567.5 VI[L 11.571PTH 2.02 VHP 3.696 DPA 6.56 RAp 190.63 ECC 1.2059

L-I TZl4[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2463.12 -24.72 57.86 17.79 104.27 19 6 51 1863.1 -22.52 49.88

4397.29 6.36 183.05 14.14 62.35 10 32 59 3797.3 2.61 176.36

2182.62 -25.73 36.93 17,49 105.76 20 29 9 1582.6 -23.32 28.96

4153.02 7.29 164.57 13.64 60.93 11 44 38 3553.0 3;36 157.99

19L_.lT -28.42 16.72 16.52 109.85 21 45 55 1329.2 -25.45 8.80

3979.24 9.70 149.9_ 12.17 57.06 12 37 14 3379.2 5.30 143.60

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 34_3.3 STIR 1413.7 SG3 2141.3 ST 1379.5 SR 607.7 SS 2372.9

RRT .9430 flRF -.9819 RTF -.9578 CRT .9724 CRS .9513 CST .9964

SC_ 3703.7 R23 -.1912 R13 -.9679 LSA 2804.1MSA 196.9 SSA 33.9

SGI 3677.8 _2 437.8 THA 21.60 EL1 1501.7 EL2 130.4 ALF 23.38

LAUNCH DATE OCT 24 1964 FLIGHT TIME 276.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC DISTANCE 642.029

RL 148.77 LAL .00 LOL 30.62 VL 32.850 GAL -4.53 AZL 89.63 HCA 205.23 SRA

RP 230.24 LAP -.15 LOP 233.84 VP 21.161 GAP .57 AZP 90.34 TAL $34.79 TAp

RC 228.159 GL 3.47 GP 8.80 ZAL 127.04 ZAP IS2.07 ETS 170.58 ZAE 166.83 ETE

PLANETOCENTRIC CONIC

C3 12.378 VHL 3.518 DLA 11.89 RAL 180.74 RAD 8587.5 VEL !1.566 pTH 2.02 VHP

LNCN AZHTH LNCH TIME L-I TIME |NJ LAT [NJ LONG !NJ RT ASC IHJ AZHTH INJ

90.00 18 20 25 2463.96 -25.06 59.29 1T.96 103.63 19 I 48

90.00 9 25 50 4571.9J 5.$8 181.60 14,14 62.19 10 38 41

100.00 19 47 48 2202.12 -26.09 38.27 17.66 105.13 20 24 30

100.00 10 41 ? 4126.98 6.49 165.23 13.63 60.76 11 49 56

110.00 21 9 42 1945.83 -28.80 17.86 18.72 109.27 21 42 8

110.00 11 35 42 3958.04 8.92 148.78 12.15 56.86 12 41 40

DIFFERENTIAL CORRECTIONS MID-COURSE Ex(CUTION ACCuRACy

TOE .6423 TRA-I.6120 TC3 2.2536 8AU .4398 SGT 3280.7 SGR 1412.5 SG3 2231.6

ROE .3403 RRA -,4881RC3 1.4412 FAU .37496 RRT .9393 RRF -.9803 RTF -.9554

F08-3.4235 FRAlO.3277 FC-26.2293 BSP 12492 SG8 3571.8 R23 -.1916 R13 -.9667

BOE .7269 BRA 1.6845 9C3 2.6582 FSP 7478 SG1 3543.5 SG2 448.6 THA 22.40

EARTH TO MARS

188.23 ECC .22339 ]NC .3714 vl 29.950

178.01RCA 146.18 Apo 230.28 V2 23.887

12g. T2 ZAC 97.71ETC 255.85 CLP 132.69

3.625 DPA 6.55 RAp 190.20 ECC 1.2037

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1884.0 -22.94 51.26

3771.9 1.79 174.94

1602.1 -25.76 30.25

3529.0 2.54 156.66

1345.8 -25.90 9.88

3358.0 4.49 142.48

ORBIT DETERMINATION ACCURACY

ST 1320.8 SR 606.2 SS 2583.8

CRT .9709 CRS .9453 CST .9952

LSA 27S3.7 MSA 210.9 SSA 33.5

EL1 1447.2 EL2 132.5 ALF 24.24

LAUNCH DATE OCT 24 1964 FLIGHT TIM( 276.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC C(_IIC

RL 148.77 LAL .DO

RP 229.86 LAp -.18

RC 230.076 GL 4.10

PLAN[TOCENTRIC CONIC

C3 12.256 VHL 3.501

LNCN AZ14TH LNCM TIME

90.00 18 15 20

90.00 g 31 $7

100.00 19 43 7

100.00 10 46 31

110.00 21 5 54

110.00 11 40 14

DIFFERENTIAL CORRECTIONS

TOE .6082 TRA-l.5335

ROE .3384 RRA -.4821

FOE-3.4314 FRAlO.6939

80E .6960 8RA 1.6075

DISTANCE 645.863

LOL 30.62 VL 32.636 GAL -4.49 AZL 89.56 HCA 204.25 SMA

LOP 234.87 VP 21.189 GAP .25 AZP 90.40 TAL 334.89 TAP

GP 6.63 ZAL 126.85 ZAp 130.67 (T8 171.14 ZN[ 165.86 ETE

EARTH TO MARS

188.04 ECC .22244 INC .4376 vl 29.950

179.14 RCA 146.21APO 229.87 V2 23.927

135.13 ZAC 97.45 ETC 255.88 CLP 131.24

OLA 12.53 RAL 160.83 RAD 6567.5 Vl[L |1.560 PTH 2.02 VHP 3.553 DPA 6.57 RAP 189.74 _CC 1.20t7

L-I TIME INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2503.61 -25.37 60.65 16.12 103.02 18 57 3 1903.6 -23.33 52.58

4348.10 4.80 180.26 14.15 62.06 10 44 6 3748.1 1.03 173.61

2220.49 -26.41 39.54 17.84 104.54 20 20 8 1620.5 -24.15 31.47

4106.45 5.74 161.98 15.64 60.61 11 54 58 3506.5 1.78 155.43

1961.48 -29.14 18.95 16.92 108,71 21 38 $5 1361.5 -26.$1 10.91

3938.23 8.18 14T.72 12.14 56.69 12 45 52 3338.2 3.74 141.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1054 BAU .4192 SGT 3126.3 _ 1412.9 SO3 2322.7 ST 1260.0 SR 605.4 SS 2394.0

RC3 1.4540 FAU .38877 RRT .9349 RRF o.9787 RTF -.9522 CRT .9697 CRS .9389 CST .9938

FC-27.4628 BSP 11999 _ 3430.8 R23 -.1932 R13 -.9652 LSA 2762.9 HSA 225.3 SSA 33.0

BC3 Z.5586 FSP 7809 SG| 3399.7 SG2 461.0 THA 23.36 EL1 1391.4 EL2 134.0 ALF 25.23

465



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 24 1964 FLIGHT TIME 280.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 229.4? LAp -,_!

RC 231.975 GL 4.69

PLANEYOCENTR IC CONIC

C3 12.146 VHL 3.485

LNCH AZMTH LNCH TIME

90.00 18 10 33

90.00 9 37 8

100.00 19 38 43

IO0.O0 10 51 39

110.00 ZI 2 20

110.00 11 44 31

DISTANCE 649.706 EARTH TO MARS

LOL 30.62 VL 32.828 GAL -4.46 AZL 89.50 HCA 205.28 SMA 187.86 ECC .22154 INC .498Z vl 29.950

LOP 2_5.90 VP 21.218 GAp -.07 AZP 90.45 TAL 334.97 TAp 180.25 RCA t46.24 APO 229.47 V2 23.968

GP 8.47 ZAL 126.67 ZAp 1_.23 ETS 171.66 ZAE 164.75 ETE 139.91 ZAC 97.19 ETC 255.91 CLP 129.75

OLA 13.13 RAL 160.92 RAO 6567.5 VEL 11.556 pTH 2.02 VHp 3.487 OPA 6.62 RAp 189.25 ECC 1.1999

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH ]NJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2522.18 -25.65 61.94 18.29 102.43 18 52 35 1922.2 -23.68 53.82

4325.75 4.09 179.00 14.19 61.96 10 49 14 3725.8 .30 172.37

2237.82 -26.70 40.75 18.01 103.97 20 16 1 1637.8 -24.51 32.63

4083.34 5.03 160.81 13.66 60.50 11 59 44 3485.3 1.07 154.27

1976.20 -29.46 19.98 17.11 108.17 21 35 16 1376.2 -26.70 11.89

3919.72 7.48 146.73 12.15 56.55 12 49 51 3319.7 3.03 140.47

OIFFERENTIAL CORRECTIONS

TOE ,5752 TRA-I.4512 TC3 1.9608 BAU .3978

ROE .3373 RRA -.4769 RC3 1.4685 FAU .40298

FDE-3.4466 FRAIl.0619 FC-28.7208 BSP 11474

BO( .6669 BRA 1.5275 0C3 2.4497 FSP 8140

LAUNCH 0ATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 229.09 LAP -.25

RC 233.848 GL 5.24

PLANETOCENTRIC CONIC

C3 12.048 VHL 3.471

LNCH AZMTH LNCH TIME

90.00 18 6 Z

90.00 9 42 22

100.00 19 34 35

100.00 10 56 31

110.00 20 38 59

110.00 11 48 35

DIFFERENTIAL CORRECTIONS

TDE .5431 TRA-1.SG48 TC3 1.8012 BAU .3759

ROE .3373 RRA -.47Z4 RC3 1.4839 FAu .41737

FOE-3.4633 FRAIl.4306 FC-29.9910 BSP 10906

BOE .6593 BRA 1.4443 BC3 2.3337 FSP 8470

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2960.3 SGR 1415.5 SG3 2415.5 ST 1198.3 SR 605.9 SS 2407.2

RRT .9297 RRF -.9771 RTF -.9481 CRT .9688 CRS .9326 CST .9921

SG8 3281.3 R23 -.1960 R13 -.9633 LSA 2745.8 NSA 239.4 SSA 32.6

SGi 3246.7 SG2 475.3 THA 24.53 EL1 1536.0 EL2 154.7 ALF 26.39

FLIGHT TIME 282.00 ARRIVAL OATE A_G 2 1965

DISTANCE 653.561 EARTH TO MARS

LOt. 30.82 VL 32.818 GAL -4.44 AZL 89.45 HCA 206.31 SNA 187.68 ECC .22070 INC .5543 vl 29.990

LOP 236.93 VP 21.249 GAP -.39 AZP 90.50 TAL 335.05 TAp 181.36 RCA 146.26 APO 229.11 V2 24.009

GP 8.32 ZAL 126.51 ZAP 127.74 ETS 172.15 ZA( 163.50 ETE 144.09 ZAC 96.94 ETC 255.94 CLP 128.21

OLA 13.69 RAL 161.01 RAD 8567.5 VEL 11.551 PTH 2.02 VHP 3.423 OpA 6.69 RAP 188.73 ECC 1.1983

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2539.74 -25.90 63.16 18.46 101.86 18 48 22 1939.7 -24.01 33.01

4304.75 3.41 177.83 14.23 61.87 tO 54 7 3704.8 -.87 171.20

2Z54.19 -26.96 41.89 18.19 103.42 20 12 9 1654.2 -24.85 33.73

4065.53 4.37 159.71 13.71 60.40 12 4 16 3465.5 .39 153.18

1990.07 -29.75 20.96 17.31 107.66 21 32 10 1390.1 -27.05 12.81

3902.41 6.83 145.82 12.18 58.43 12 53 36 5302.4 2.37 139.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2782.7 SGR 1419.6 SG3 2509.0 ST 1155.3 SR 607.S SS 2421.T

RRT .8235 RRF -.9756 RTF -.9428 CRT .9684 CR8 .9263 CST .9900

SGB 3123.9 R23 -.1996 R13 -.9611 LSA 2750.8 HSA 253.4 SSA S2.S

$GI 3085.0 SG2 491.2 THA 25.95 EL1 1280.5 EL2 134.3 ALF 27.72

LAUNCH OATE OCT 24 1964

HELIOCENTRIC CONIC

RL 149.77 LAL .00

RP 226.70 LAP -.28

RC 233.703 GL 3.75

PLANETOCENTR IC CONIC

C5 11.960 VHL 3.456

LNCH AZMTH LNCH TIME

90.00 18 1 48

90.00 9 47 22

100.00 19 30 42

100.00 11 1 9

110.00 20 55 53

110.00 11 52 28

FLIGHT TIME 284.00 ARRIVAL DATE AUG 4 1965

DISTANCE 657.425 EARTH TO MARS

LOL 30.62 VL 52.809 GAL -4.41 AZL 89.59 HCA 207.34 SHA 187.52 ECC .21991 INC .6070 vl 29,930

LOP 237.96 VP 21.281 GAP -.69 AZP 90.54 TAL 355.12 TAp 182.46 RCA 146.28 Apo 2Z8.76 V2 24.049

GP 8.19 ZAL 126.36 ZAP 126.20 ETS 172.62 ZAE 162.13 ETE 147.74 ZAC 96.69 ETC 255.97 CLP 126.64

OLA 14.21RAL 161.10 RAO 6567.5 VEL 11.548 pTH 2.02 VHp 3.362 DpA 6.79 RAp 188.19 ECC 1.1968

L-I TIN( INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2556.37 -26.13 64.33 18.63 101.52 18 44 25 1956.4 -24.50 56.13

4285.02 2.78 176.72 14.30 61.81 lO 58 47 5685.0 -1.01 170.10

2289.67 -27.20 42.98 18.57 102.90 20 8 52 1669.7 -25.16 34.78

4046.96 3.74 158.69 13.77 60.32 12 8 56 3447.0 -.24 152.16

2008.16 -30.02 21.88 17.51 107.18 21 29 16 1403.2 -27.58 15.69

3886.23 6.22 144.96 12.23 56.32 12 57 14 3286.2 1.76 136.73

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCUtqACY

TOE .8113 TRA-1.2752 TC3 1.6230 BAU .3533 $GT 2593.7 SGR 1424.6 SG3 2602.9 ST 1070.7 SR 609.S $9 2486.7

ROE .3374 RRA -.4688 RC3 1.4992 FAU .43171 RRT .9157 RRF -.9740 RTF -.9358 CRT .9685 CRS .9198 CST .9874

FDE-S.4S2S FRAtI.8056 FC-31.2502 BSP 10313 SG8 2959.2 R25 -.2049 R13 -.9585 LSA 2717.0 HSA 267.3 SSA 51.9

BOE .6126 BRA 1.3586 DC3 2.2094 FSP 8809 861 2915.1 SG2 509.4 THA 27.62 EL1 1224.7 EL2 132.7 ALF 29.24

LAUNCH OATS OCT 24 1964 FLIGHT TIME 286.00 ARRIVAL DATE AUG 6 1963

DISTANCE 661.299 EARTH TO MARS

LOt, 30.82 VL 32.800 GAL -4.39 AZL 89.34 MEA 208.38 S#4A 187.37 ECC .21918 INC .6562 vl 29.950

LOP 239.00 VP 21.314 GAP -1.00 AZP 9D.58 T/d_ 335.18 TAP 183.56 RCA 146.30 APO 228.43 V2 24.090

8.OS ZAL 128.23 ZAP 124.$2 ETS 173.07 Zk( 160.66 ETE 150.91 ZAC 96.44 ETC 256.00 CLP 125.02

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 228.81 LAP -.31

RC 237.837 Gb 6.24

PLANETOCENTRIC CONIC

C3 11.881VHL 3.447 OLA 14.69 RAt. 161.20 RAD 6587.5 VEL 11.544 pTH 2.01VHP 3.305 OpA 6.92 RAP 187.61 ECC 1.1953

LNCH AZHTM LN£H TIME L-i TIME |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH iNJ TIME

90.00 17 57 50 2572.13 -26.33 65.44 18.81 100.80 18 40 42

90.00 9 52 8 4288.49 2.18 t?5.(Ht 14.38 61.76 11 3 14

100.00 19 27 5 2284.$2 -27.42 44.01 18.56 102.39 20 5 9

100.00 11 5 $4 4029.54 3.15 157.73 13.84 60.26 12 12 44

110.00 20 52 59 2015.52 -30.26 22.76 17.71 106.71 21 26 35

110.00 11 56 9 3871.10 5.65 144.16 12.29 56.23 13 0 40

DIFFERENTIAL CCRflECTIONS MID-COUR$1[ EXECUTION ACCURACY

TOE .4795 TRA-1.1824 TC3 1.4258 8AU .3304 SGT 2383.8 SGR 1430.4 SG3 2696.5

ROE .3380 RRA -.4689 RCS 1.5142 FAU .44598 RRT .9055 RRF -.9725 RTF -.9262

FDE-S.4995 FflAI2.1839 FC-32.4945 8_P 9687 $¢,8 _788.8 R23 -.2117 R13 -.9552

BOE .5866 BRA 1.2709 8C3 2.0799 FSP 9146 $81 2737.6 $82 530.9 THA 29.64

PO CST TIN INJ 2 LAT INJ 2 LONG

1972.1 -24.58 57.21

3666.5 -1.61 169.06

1684.S -25.44 35.78

3429.5 -.83 151.21

1415.5 -27.68 14.52

3271.1 1.18 137.94

ORBIT DETERMINATION ACCURACY

ST 1003.6 8R 611.8 SS 2452.0

CRT .9690 CRS .9182 CST .9843

LSA 2704.5 NSA 281.1 sSA 31.7

EL1 1168.5 ELI 129.9 ALF $0.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 19643

LAUNCH DATE OCT 24 1964 FLIGHT TIME 288.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 227.92 LAP -.35

RC 239.350 GL 6.70

PLANETOCENTRIC CONIC

C3 11.81Z VHL 3.437

LNCH AZMTH LNCH TIME

90.00 17 54 7

90.00 9 56 41

100.00 19 23 41

100.O0 11 9 47

110.00 ZO 50 18

110.O0 11 59 40

01FFERENTI AL CORRECTIONS

TOE .4487 TRA-l.0832

RDE .3391 RRA -.4633

FDE-3.3Z09 FRA12.3388

BDE .5624 BRA 1.1800

DISTANCE 665.182 EARTH TO MARS

LOL 30.62 VL 32.792 GAL -4.37 AZL 89.30 HCA 209.42 SMA 187.22 ECC .21850 INC .7024 vl 29.950

LOP 240.04 VP 21.347 GAp -1.30 AZP 90.61 TAL 335.22 TAp 184.64 RCA 146.32 APO 228.t3 v2 24.t32

GP 7.94 ZAL 126.11 ZAp 123.00 ETS 173.50 ZAE 159.09 ETE 153.68 ZAC 96.19 ETC 256.04 CLP 123.36

DLA 15.15 RAL 161.31RAD 6567.5 VEL 11.541PTH 2.01VHp 3.251DpA 7.07 RAp 187.00 ECC 1.1944

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2387.07 -26.52 66.49 18.99 100.31 18 37 14 1987.1 -24.83 58.23

4249.10 1.62 174.72 14.48 61.73 11 7 30 3649.1 -2.17 168.09

2298.18 -27.62 45.00 18.75 101.91 20 2 0 1698.2 -25.70 36.72

4013.22 2.60 156.83 13.94 60.21 12 16 41 3413.2 -1.38 150.31

2027.18 -30.49 23.59 17.92 106.26 21 24 5 1427.2 -27.96 15.31

3856.98 5.12 143.42 12.37 56.16 13 3 37 3257.0 ,64 137.20

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2136 SAU .3084 SGT 2183.7 SGR 1437.1SG3 2790.0 ST 936.1SR 614.9 SS 2468.9

RC3 1.3297 FAU .46032 RRT .8921RRF -.9709 RTF -.9132 CRT .9704 CRS .9088 CST .9803

FC-33.7378 BSP 9030 SG8 2614.1 R23 -.2193 RI3 -.9515 LSA 2694.9 NSA 294.7 SSA 31.4

SC3 1.9527 FSP 9481 SG1 2554.5 9G2 553.0 THA 32.12 ELI 1113.0 EL2 125.0 ALF 32.98

LAUNCH DATE OCT 24 1964 FLIGHT TIRE 290. O0 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC DISTANCE 669.075 EARTH TO MARS

RL 148.77 LAL .00 LOt. 30.62 VL 32.784 GAL -4.33 AZL 88.25 PICA 210.47 S14A 187.09 ECC .21787 INC .7456 vl 29.950

RP 227.33 LAp -.38 LOP 241.08 VP 21.382 GAP -1.59 AZP 90.64 TAL 335.26 TAp 183.72 RCA 146.33 Apo 227.83 V2 24.173

RC 241.142 GL 7.13 GP 7.83 ZAL 126.01 ZAP 121.33 ET9 173.91 zAE 157.44 ETE 156.11 ZAC 95.94 ETC 236.08 CLP 121.66

PLANETOCENTRIC CONIC

C3 11.732 VHL 3.428 DLA 15.57 RAL 161.42 RAD 6587.4 VEL 11.539 PTH 2.01VHP 3.199 DpA 7.24 RAp 188.35 ECC 1.1934

LNCH AZMTH LNCM TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 17 30 39 2601.22 -26.69 67.49 18.18 99.83 18 34 O 2001.2 -23.06 59.20

90.00 10 1 3 4232.81 1.10 175.81 14.60 61.70 11 11 36 3632.8 -2.69 167.18

100.00 19 20 33 2311.30 -27.80 45.93 18.95 101.45 19 59 4 1711.3 -25.94 37.62

100.00 11 13 SO 3997.96 2.09 156.00 14.05 60.17 12 20 28 3398.0 -1.90 149.47

110.00 20 47 30 2038.20 -30.70 24.39 18,14 105.84 21 21 48 1438.2 -28.22 16.06

110.00 12 3 2 3843.82 4.62 142.73 12.47 58.09 13 7 6 _43.8 .13 136.51

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4t83 TRA -.9837 TC3 .9842 BAU .2878 SGT 1964.0 Srdl 1444.2 SG3 2882.4 9T 866.8 SR 618.6 SS 2486.6

RDE .3406 RRA -.4610 RC3 1.5449 FAU .47459 RflT .8736 RflF -.9694 RTF -.8943 CRT .9726 CRS .9005 CST .9731

FDE-3.5432 FRA12.9298 FC-34.9620 BSP 8354 34_ 2437.9 R23 -.2276 RIS -.9474 LSA 2687.3 NSA 307.9 SgA 31.2

8DE .5394 8RA 1.0864 BC3 1.8318 F_MP 9810 961 2387.1 _2 583.2 THA 33.16 EL1 1058.4 EL2 117.9 ALF 33.27

LAUNCH OATE OCT 24 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 227.14 LAP -.41

RC 242.914 GL 7.34

PLANETOCENTRXC CONIC

C3 11.700 VH_ 3.421

LNCH AZMTH LNCH TI_E

90.00 17 47 26

90.00 10 3 14

100.00 19 17 38

100.00 11 17 42

110.00 20 43 34

110.00 12 8 16

DISTANCE 672.977 EARTH TO MARS

LOL 30.62 VL 32.777 GAL -4.34 AZL 89.21HCA 211,52 SNA 186_96 ECC °21729 INC ,7867 Vl 29.930

LOP 242.13 VP 21.418 GAP -1.88 AZP 90.67 TAL 335.28 TAp 186.80 RCA 146.34 APO 227.59 v2 24.214

_W 7.72 ZAL 125.93 ZAP 119.62 ET9 174.31 ZAE 155.72 EYE 158.25 ZkC 95.68 ETC 256.13 CLP 119.91

DLA 15,96 RAL 161.54 RAD 6567,4 VEL 11.536 PTH 2.01VHp 3.151DpA 7.43 RAp 185.68 ECC 1.1926

L-I TIME !NJ LAT !NJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2614.62 -26.84 68.44 19.38 99.38 18 31 0 2014.6 -25.27 60.13

4217.36 .61 172.96 14.73 61.89 11 15 31 3617.6 -3.18 166.53

2323.70 -27.97 46.82 19.16 101.01 19 56 22 1723.7 -26.16 38.48

3983.71 1.60 155.21 14.18 60.13 12 24 6 3383.7 -2.38 148.69

2048.80 -30.89 25.14 18.37 105.43 21 19 42 1448.6 -28.46 16.78

3831.58 4.15 142.09 12,59 56.04 13 10 8 3231.6 -.33 135.87

DIFFERENTIAL CORRECTIONS

TDE .3884 TRA -.8783 TC3 .7362 BAU .2696

ROE .3423 RRA -.4392 RC3 1.3386 FAU .48839

FOE-3.3666 FRAIS.3O09 FC-36.1370 SSP 7667

BDE .3177 8RA .9910 BC3 1.7237 FSP 10139

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1737.3 SGR 1451.1SG3 2972.8 ST 796.3 SR 622.4 $S 2503.9

RRT .8465 RRF -.9679 RTF -.8665 CRT .9758 CRS .8941CST .9680

SGB 2263.6 R23 -.2359 R13 -.9429 LSA 2680.8 NSA 321.4 9SA 30.9

SG1 2179.1SG2 616.1THA 38.97 ELI 1004.9 EL2 107.8 ALF 37.85

LAUNCH DATE OCT Z4 1964 FLIGHT TIM( 294.00 ARRIVAL DATE AUG 14 1963

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 226.73 LAp -.44

RC 244.666 GL 7.93

PLANETOCENTRIC CONIC

C3 11.637 VHL 3.414

LNCH AZNTH LNCH TIME

90.00 17 44 28

90.OO 10 9 14

100.00 19 14 38

!00.00 11 21 24

110.00 20 43 30

110.00 12 9 22

DIFFERENTIAL C<_RRECTION$

TOE .3383 TRA -.7663

ROE .3445 RRA -.4372

FDE-3.3924 FRA13.6384

8DE .4972 BRA .8941

DISTANCE 676.889 EARTH TO MARS

LOt. 30.62 VL 32.770 GAL -4.33 AZL 89.17 HCA 212.57 SNA 186.84 ECC .21675 INC .8253 vl 29.930

LOP 243.19 VP 21.454 GAP -2.16 AZP 90.70 TAL 335.29 TAp 187.86 RCA 146.34 Apo 227.34 V2 24.256

GP 7.61ZAL 125.87 ZAP 117.86 ETS 174.89 ZAIE 153.92 ETE 160.14 ZAC 95.42 ETC 256.17 CLP 118.13

DLA 16.33 RAL 161.67 RAO 6567.4 VEL 11.534 PTH 2.01 VHp 3.107 DPA 7.64 RAp 184.98 ECC 1.1918

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2627.29 -26.98 69.34 19.59 98.95 18 28 15 2027.3 -25.46 61.00

4203.34 .13 172.17 14.88 61.68 11 19 17 3603.3 -3.64 165.53

2335.42 -28.11 47.65 19,37 100.60 19 53 53 1735.4 -26.36 39.29

3970.44 1.13 154.49 14.32 60.13 12 27 35 3370.4 -2.83 147.96

2038.41 -31.06 25.85 18.60 105.04 21 17 48 1438.4 -28.69 t7.45

3820.22 3.72 141.49 12.72 56.00 13 13 2 3220.2 -.77 135.28

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACy

TC3 .4738 BAU .2539 SGT 1507.2 Sf, R 1458.0 SG3 3061.1 ST 724.2 SR 626.7 SS 2521.7

RC3 1.5721 FAU .50212 RRT .8051 RRF -.9663 RTF -.8231 CRT .9800 CRS .8880 CST .9386

FC-37.2914 BSP 6983 8GB 2097.0 R23 -.2408 R13 -.9389 LSA 2676.5 NSA 334.2 SSA 30.7

BC3 1.6420 FSP 10431 SG1 1992.3 SG2 654.2 THA 43.82 EL1 953.0 EL2 94.9 ALF 40.79
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTR|C CON|C

RL 148.77 LAL .00

RP 226.36 LAP -.48

RC 246.398 GL 8.29

PLANE TOCENTRIC CONIC

C3 11.622 VHL 3.409

LNCH AZMTH LNCH TIME

90.O0 17 41 44

90.00 10 13 3

100.00 19 12 31

100.00 11 24 57

110.00 20 41 38

110.00 12 12 ZO

FLIGHT TIME 296.00 ARRIVAL DATE AUG 16 1965

DISTANCE 680.809 EARTH TO MARS

LOL 30.62 VL 32.763 GAL -4,32 AZL 89.14 HCA 213.63 SMA 186.73 ECC .21626 INC .8620 vl 29.950

LOP 244.24 VP 21.491 GAp -Z.44 AZp 90.72 TAL 333.29 TAp 188.92 RCA 146.35 APO 227.12 V2 24.297

GP 7.51 ZAL 125.83 ZAp 116.07 ETS 173.07 ZAE 152.07 ETE 161.83 ZAC 95.16 ETC 256.23 CLP 116.32

DLA 16.67 RAL 161.81RAD 6567.4 VEL 11.533 PTH 2.01VHp 3.065 DpA 7.87 RAP 184.24 ECC 1.1913

L-I TIML [NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2639.27 -27.10 70.20 19.82 98.53 18 25 43 2039.3 -25.64 61.84

4190.10 -.28 171.45 13.05 61.68 11 22 54 3390.1 -4.06 164.79

2346.49 -28.25 48.45 19.60 100.20 19 51 38 1746.5 -26.55 40.06

3938.11 .74 135.81 14.48 60.12 12 30 55 3358.1 -3.25 147.28

2067.66 -31.22 26.52 18.83 104.67 21 16 6 1467.7 -28.89 18.09

3809.71 3.32 140.94 12.87 55.96 13 15 49 3209.7 -1.17 134.73

DIFFERENTIAL CORRECTIONS

TDE .3309 TRA -.6325 TC3 .2015 8AU .2484

RDE .3473 RRA -.4348 RC3 1.5860 FAU .51605

FDE-3.6327 FRA13.9947 FC-38.4416 BSP 6286

BDE .4797 BRA .7933 BC3 1.3988 FSP 10721

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00 LOt. 30.62 VL 32.757 GAL -4.32

RP 223.97 LAP -.51 LOP 245.30 VP 21.529 GAp -2.72

RC 248.110 GL 8.64 GP 7.41 ZAL 125.80 ZAp 114.25

PLANE TOCENTRIC CONIC

C3 11.393 VHL 3.405 DLA 16.98 RAL 161.98 RAD 6587.4

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG

90.00 17 39 16 2650.55 -27.21 71.01

90.00 10 16 43 4177.85 -.68 170.75

100.00 19 10 19 2358.90 -28.37 49.20

100.00 11 28 21 3948.73 .35 153.18

110.00 20 39 59 2078.36 -31.37 27.15

110.00 12 15 10 5800.04 2.95 140.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3OO1 TRA -.5352 TC3 -.0981BAU .2477 SGT 10T0.$ SGR 1470.5 SG3 3228.4

RDE .3496 RRA -.4533 RC3 1.5952 FAu .52832 RRT .8198 RRF -.9632 RTF -.6286

FDE-3.6503 FRA14.3426 FC-39.4475 BSP 5728 SGB 1818.9 R23 -.2183 RI3 -.9394

BDE .4608 8RA .7014 8C3 1.5983 FSP 11033 SG1 1659.6 SG2 744.6 THA 58.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1280.0 $GR 1465.2 803 3147.5 ST 653.6 SR 631.8 SS 2542.1

RRT .7395 RRF -.9648 RTF -.7528 CRT .9856 CRS .8826 CST .9448

808 1945.8 R23 -.2371 R13 -.9371 LSA 2677.1HSA 347.3 SSA 30.2

SG1 1817.3 SG2 694.9 THA 50.19 EL1 905.8 EL2 77.1 ALF 44.01

FLIGHT TIME 298.00 ARRIVAL DATE AUk 18 1965

DISTANCE 684.738 EARTH TO MARS

AZL 89.10 HCA 214.69 SMA 186.63 ECC .21582 INC .8969 vl 29.950

A ZP 90.74 TAL 335.28 TAp 189.97 RCA 146.35 APO 226.91V2 24.339

ET8 175.43 ZAE 150.15 ETE 163.33 ZAC 94.89 ETC 256.28 CLP 114.46

VEL 11.532 pTH 2.01VHp 3.027 DpA 8.11 RAP 183.48 ECC 1.1908

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20.05 98.14 18 23 26 2050.5 -25.81 62.62

15.23 61.69 11 28 21 3577.8 -4.46 164.10

19.84 99.82 19 49 36 1756.9 -26.73 40.78

14.66 60.11 12 34 8 3346.7 -3.63 146.66

19.10 104.33 21 14 35 1476.4 -29.09 18.69

15.04 55.93 13 18 31 3200.0 -1.54 134.23

ORBIT DETERMINATION ACCURACY

ST 578.7 8R 635.9 85 2558.1

CRT .9909 CRS .8763 CST .9255

LSA 2674.5 NSA 359.5 SSA 30.1

EL1 857.8 ELI 57.8 ALF 47.72

LAUNCH DATE OCT 24 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG ZO 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 225.58 LAP -.54

RC 249.803 GL 8.96

PLANE TOCENTRIC CONIC

C3 11.575 VHL 3.402

LNCH AZMTH LNCH TIME

90.00 17 37 2

90.00 10 20 14

100.00 19 8 21

100.00 11 31 36

110.00 20 38 32

110.00 12 17 53

DISTANCE 688.676 EARTH TO MARS

LOL 30.62 VL 32.752 GAL -4.31 AZL 89.07 HCA 215.75 SMA 186.53 ECC .21543 INC .9299 vl Z9.950

LOP 246.36 VP 21.568 GAp -2.99 AZP 90.75 TAL 335.26 TAp 191.01RCA 146.35 kpo 226.72 V2 24.381

GP 7.32 ZAL 125.79 ZAp 112.38 ETS 175.77 ZAE 148.19 ETE 164.68 ZAC 94.62 ETC 256.35 CLP 112.58

DLA 17.28 RAL 162.12 RAD 6567.4 VEL 11.531PTH 2.01VHp Z.992 DpA 8.36 RAp 182.69 ECC 1.1905

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2661.16 -27.31 71.77 20.30 97.78 18 21 23 2061.2 -25.96 63.36

4166.54 -1.04 170.11 15.44 61.70 11 29 41 3566.5 -4.82 163.47

2366.69 -28.49 49.90 20.09 99.47 19 47 47 1766.7 -26.86 41.47

3936.24 -.01 152.61 14.86 60.11 12 37 12 3336.2 -3.98 146.08

2084.53 -31.51 27..75 19.37 104.00 21 13 16 1484.5 -29.27 19.26

3791.17 2.61 139.97 13.22 55.90 13 21 6 3191.2 -1.88 133.77

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2713 TRA -.4124 TC3 -.4061 8AU .2562 SGT 902.3 8GR 1475.8 SG3 3306.1 ST 506.4 8R 640.9 SS 2576.8

ROE .3327 RRA -.4511RC3 1.6047 FAU .54069 RRT .4117 RRF -.9618 RTF -.4066 CRT .9957 CRS .8709 CST .8957

F08-3.6850 FRA14.6608 FC-40.4384 BSP 5237 8GB 1729.7 R23 -.1590 R13 -.9484 LSA 2677.3 MSA 371.6 SSA 29.8

8DE .4449 BRA .6112 8C3 1.6553 FSP 11283 SGI 1539.8 SGZ 788.1 THA 70.60 EL1 816.0 EL2 36.8 ALF 51.72

LAUNCH DATE OCT 24 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CCHIC DISTANCE 692.623 EARTH TO MARS

RL 148.77 LAL .00 LOL 30.62 VL 32.747 GAL -4.51 AZL 89.04 HCA 216.82 SMA 186.45 ECC .21507 INC .9615 vl 29.950

RP 225.19 LAP -.58 LOP 247.43 VP 21.608 GAP -3.25 A ZP 90.77 TAL 335.22 TAp 192.04 RCA 146.35 APO 226.55 V2 24.425

RC 231.477 GL 9.27 r_P 7.22 ZAL 125.81 ZAP 110.49 ETS 176.11 ZAI[ 146.17 ETE 165.90 ZAC 94.34 ETC 256.41 CLP 110.66

PLANETOCENTRIC CONIC

C3 11.564 VHL 3.401DLA 17.54 RAL 182.29 RAO 6587.4 VEL 11.530 pTH 2.01 9Hp 2.960 DpA 8.63 RAP 181.88 ECC 1.1903

LNCH _ZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 35 3 2671.12 -27.40 72.48 20.56 97.43 18 19 34 2071.1 -26.09 64.06

90.00 10 23 33 4138.17 -1.38 189.54 15.65 61.71 11 32 51 3358.2 -5.15 162.89

100.00 19 6 36 2375.87 -28.59 50.57 20.36 99.13 19 46 12 1775.9 -27.03 42.11

100.00 11 34 43 3926.65 -.33 152.08 15.07 60.11 12 40 10 3326.7 -4.31 145.55

110.00 20 37 16 2092.19 -31.63 28.31 19.65 103.69 21 12 9 1492.2 -29.43 19.80

110.00 12 20 32 3783.10 2.30 139.55 13.43 55.89 13 23 35 3183.1 -2.19 133.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2414 TRA -.2858 TC3 -.7313 BAU .2735 SGT 817.3 S¢_ 1479.3 SG3 3377.7 ST 434.3 SR 643.5 SS 2592.9

ROE .3336 RRA m.4489 RCS 1.8108 FAU .55185 RRT .0822 RRF --.9599 RTF --.0603 CRT .9961CR8 .8652 CST .8478

FDE--3.Tt04 FRA14.9690 FC--41.3147 BSP 4949 808 1690.0 R23 --.0529 R13 --.9586 LSA 2679.7 NSA 383.3 SSA 29.5

BDE .4298 8RA .5522 BC3 1.7691FSP 11545 $01 1481.3 SG2 813.3 THA 86.28 ELI 777.3 EL2 31.7 ALF 56.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTRIC COIN IC

RL 146.77 LAL .00

RP 224.80 LAP -.61

RC 253.132 GL 9.57

PLANETOCENTRIC CONIC

C3 11.560 VHL 5.400

LNCH AZMTH LNCH TIME

90.00 17 35 19

90.00 10 26 48

100.00 19 5 6

100.00 11 37 42

110.00 20 36 13

110.00 12 23 4

FLIGHT TIME 304.00 ARRIVAL DATE AUG 24 1965

DISTANCE 696.578

LOL 30.62 VL 32.742 GAL -4.32 AZL 89.01HCA 217.89 SMA

LOP 248.50 Vp 21.648 GAp -3.51 AZp 90.78 TAL 535.17 TAp

GP 7.12 ZAL 125.84 ZAp 108.56 ETS 176.44 ZAE 144.12 ETE

EARTH TO MARS

186.36 ECC .21476 INC .9915 Vl 29.950

193.06 RCA 146.34 APO 226.39 V2 24.465

167.01 ZAC 94.06 ETC 256.48 CLP 108.71

DLA 17.79 RAL 162.47 RAD 6567.4 VEL 11.530 pTH 2.01VHp 2.932 DpA 8.91 RAp 181.04 ECC 1.1902

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2680.42 -27.48 73.15 20.85 97.10 18 17 39 2080.4 -26.21 64.71

4146.72 -1.68 169.01 15.89 61.73 11 35 54 3546.7 -5.45 162.35

2384.44 -28.68 51.19 20.64 98.82 19 44 50 1784.4 -27.16 42.72

3917.93 -.63 151.61 15.31 60.11 12 43 0 3317.9 -4.60 143.07

2099.34 -31.75 28.84 19.94 103.39 21 11 12 1499.3 -29.38 20.30

3773.80 2.03 139.17 13.65 55.87 13 25 59 3175.8 -2.47 152.96

DIFFERENTIAL CORRECTIONS

TOE .2113 TRA -.1550 TC3-1.0685 BAU .2993

ROE .3587 RRA -.4462 RC3 1.6154 FAU .56240

FOE-3.7579 FRA15.2316 FC-42.1190 8SP 4892

BDE .41_3 BRA .4724 BE3 1.9368 FSP 11772

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 854.4 SGR 1481.7 SG3 3443.6 ST 366.1 SR 630.1 SS 2608.4

RRT -.2893 RRF -.9581RTF .3278 CRT .9833 CRS .8§98 CST .7669

SG8 1710.4 R23 .0667 R13 -.9572 LSA 2684.0 MSA 394.4 SSA 29.3

861 1510.6 SG2 802.2 THA 103.28 EL1 743.8 EL2 58.3 ALF 60.83

LAUNCH DATE OCT 24 1964 FLIGHT TIM£ 306.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC DISTANCE 700.541 EARTH TO MARS

RL 148.77 LAL .00 LOt. 30.62 VL 32.737 GAL -4.32 AZL 88.98 HCA 218.96 SMA 186.29 ECC .21450 INC 1.0202 V1 29.930

RP 224.41 LAp -.64 LOP 249.58 VP 21.688 GAP -3.77 A ZP 90.79 TAL 335.11 TAp 194.08RCAt46.33 Apo 226.25 V2 24.306

RC 234.766 GL 9.84 GP 7.03 ZAL 125.89 ZAp 106.61ETS 176.77 ZAE 142.02 ETE 168.01 ZAC 93.78 ETC 256.36 CLp 106.74

PLANETOCENTRIC CONIC

C3 11.364 VHL 5.4010LA 18.01RAL 162.67 RAD 6367.4 VEL 11.530 PTH 2.01VHp 2.908 DpA 9.19 RAp 180.18 ECC 1.1903

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 31 50 2689.08 -27.55 73.77 21.12 96.80 18 16 39 2089.1 -26.33 65.32

90.00 10 29 31 4138.19 -1.96 168.53 16.15 61.75 11 38 49 3538.2 -5.72 161.87

100.00 19 3 49 2392.43 -28.76 51.77 20.93 98.52 19 43 42 1792.4 -27.28 43.28

100.00 11 40 32 3910.08 -.89 151.17 15.55 60.12 12 45 42 3310.1 -4.86 144.64

110.00 20 35 22 2106.01 -31.85 29.33 20.25 103.12 21 10 28 1506.0 -29.72 20.77

110.00 12 25 29 3769.26 1.78 138.83 13.89 55.86 13 28 18 3169.3 -2.72 132.62

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1810 TRA -.0207 TC3-1.4193 BAU .3325 SGT 1013.0 $GR 1482.3 663 3502.2 ST 306.6 SR 634.6 SS 2623.2

ROE .3619 RRA -.4433 RC3 1.6164 FAU .571§7 RRT -.5638 RRF -.9562 RTF .6125 CRT .9350 CRS .8543 CST .6248

FOE-3.7640 FRAtS.5179 FC-42.7922 66P 3109 SGB 1795.4 R23 .1421 R13 -.9498 LSA 2690.4 MSA 405.3 SSA 29.1

802 .4047 8RA .4438 BC3 2.1311FSP 11985 SGt 1625.1 SG2 763.3 THA 117.66 EL1 716.0 EL2 99.4 ALF 65.85

LAUNCH DATE OCT 24 1964 FLIGHT TIME 308.00 ARRIVAL DATE AUG 28 1963

HELIOCENTRIC CONIC

RL 148.77 LAL ,00

RP 224.02 LAp -.67

RC 256.580 GL 10.10

PLANETOCENTRIC CONIC

CS !1.575 VHL 3.402

LNCH &ZMTH LNCH TIME

90.00 17 30 36

90.00 10 32 45

100.00 19 2 48

100.00 11 43 15

110.00 20 34 43

110.00 12 27 49

DISTANCE 704.510

LOL 30.62 VL 32.736 GAL -4.33 AZL 88.95 HCA 220.04 SMA

LOP 250.65 VP 21.730 GAP -4.02 AZF 90.80 TAL 335.04 TAp

GP 6.93 ZAL 125.97 ZAp 104.64 ET$ 177.08 ZAE 139.90 ETE

EARTH TO MARS

186.22 ECC .21427 INC 1.0477 Vl 29.930

195.08 RCA 146.32 Apo 226.12 V2 24.548

168.93 ZAC 93,49 ETC 236,64 CLP 104.75

DLA 18,21 RAL 162.88 RAD 6567.4 VEL 11.531 PTH 2.01 VHp

L-I T!_E INJ LAT !NJ LONG !NJ RT ASC INJ AZMTH INJ TIME

2697.09 -27.62 74.35 21.42 96.51 18 15 33

4130.59 -2.20 168.11 16.42 61.76 11 41 36

2399.81 -28.83 52.51 21.24 98.25 19 42 47

3903.11 -1.13 150.79 15.82 60.13 12 48 18

2112.19 -31.95 29.79 20.57 102.86 21 9 55

3763.49 1.56 138.53 14.14 55.85 13 30 32

OIFFERENTIAL CORRECTIONS

TOE .1473 TRA .1139 TC3-1.7899 8AU .3724

ROE .3635 Rt_A -.4418 RC3 1.6091 FAU .37740

FOE-3.7338 FRA15.8130 FC-43.1860 BSP 3399

8DE .3923 BRA .4568 BC3 2.4068 FSP 12282

MID-COURSE EXECUTION ACCURACY

SGT 1259.9 SGR 1478.8 SG3 3550.8

RRT -.7205 RRF -.9540 RTF .7723

SGB 1942.7 R23 .1718 R13 -.9464

SGt 1806.3 SG2 715.3 THA 128.70

LAUNCH DATE OCT 24 1964

2.887 DpA 9.49 RAp 179.31 ECC 1.1905

PO CST TIM INJ 2 LAT INJ 2 LONG

2097.1 -26.43 65.89

3530.6 -5.96 161.43

1799.8 -27.39 43.80

3303.1 -5.10 144.25

1512.2 -29.83 21.21

3163.5 -2.94 132.32

OR6IT DETERMINATION ACCURACY

ST 258.5 SR 656.5 SS 2628.4

CRT .8034 CRS .8462 CST .3711

LSA 2689.4 MSA 415.3 SSA 29.2

EL1 690.2 EL2 146.4 ALF 71.38

FLIGHT TIME 310.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CC_AIC

RL 148.77 LAL .00

RP 225.63 LAp -.71

RC 237.974 GL 10.35

PLANETOCENTRIC CONIC

C3 11.593 VHL 3.405

LNCN AZMTM LNCH TIME

90.00 17 29 37

90.00 10 35 31

100.00 19 1 39

100.00 11 43 30

110.00 20 34 16

110.00 12 30 3

DIFFERENTIAL CORRECTIONS

TOE .1186 TRA .2397 TC3-2.1509 BAU .4162

ROE .3678 RRA -.4370 RC3 1.8077 FAU .58552

FDE-3.7836 FRA13.9978 FC-46.7269 B_F) 8293

BDE .3864 8RA .5084 BC3 2.6854 FSP 12382

DISTANCE 708.491 EARTH TO MARS

LOL 30.62 VL 32.730 GAL -4.34 AZL 88.93 HCA 221.12 SNA 186.16 ECC .21409 INC 1.0742 vl 29.930

LOP 251.74 VP 21.772 GAP -4.27 AZP 90.81 TAL 334.96 TAp 196.08 RCA 146.31 APO 226.01 V2 24.390

GP 6.83 ZAL 126.06 ZAP 102.$5 ETS 177.38 ZAE 137.74 ETE 169.78 ZAC 93.20 ETC 256.72 CLP 102.74

DLA 18.39 RAL 163.10 RAO 6567.4 VEL 11.532 PTH 2.01VHP 2.869 DpA 9.78 RAp 178.42 ECC 1.1908

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.30 -27.67 74.89 21.74 96.25 18 14 41 2104.5 -26.52 66.41

4123.85 -2.42 167.73 16.71 61.78 11 44 15 3523.8 -6.17 161.06

2406.64 -28.90 52.80 21.56 98.00 19 42 6 1806.6 -27.49 44.28

3898.94 -1.34 150.45 16.11 60.13 12 50 47 _96.9 -5.30 143.91

2117._3 -32.03 SO.Z1 20.90 1_2.63 21 9 34 1517.9 -29.96 21.61

3758.42 1.36 138.26 14.42 55.84 13 32 41 3158.4 -3.13 132.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1548.4 SEll 1477.2 SG3 3595.6 ST 246.7 8R 661.9 SS 2644.1

RRT -.8031RRF -.9520 RTF .8599 CRT .5510 CRS .8425 CST .0212

2140.0 R23 .1654 R13 -.9514 LSA 2703.3 MSA 426.0 SSA 28.7

SGt 2032.2 S12 870.6 THA 136.68 EL1 677.1 EL2 201.3 ALF 77.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT ;'4 1g64 FLIGHT TIME 312.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 223.24 LAP -.74

RC 259.547 GL 10.39

PLANE TOCENTRIC CONIC

C3 11.G19 VHL 3.409

LNCH AZMYH LNCH TIME

90.00 17 28 53

90.00 10 38 8

100.00 19 I 24

100.00 11 48 18

110.00 20 34 0

110.00 12 32 11

DIFFERENTIAL CCRRECTIC_NS

TOE .0860 TRA .4061

ROE .3719 RRA -.4319

FOE-3.8250 FRA16.1599

BOE .3822 BRA .5929

DISTANCE 712.479 EARTH TO MARS

LOL 30.62 VL 32.726 GAL -4.35 AZL 88.90 HCA 222.21 SMA 186.10 ECC .21394 INC 1.0996 vl 29.950

LOAF 25_.82 VP 2i.814 GAP -4.51 AZP g0.81 TAL 334.86 TAp 197.07 RCA 146.29 APO 2zs.gz V2 24.632

GP 6.73 ZAL 126.17 ZAp 100.65 ET8 177.68 ZAE 135.56 ETE 170.56 ZAC 92.90 ETC 256.81CLP 100.72

DLA 16.55 RAL 163.34 RAO 6567.4 VEL 11.533 pTH 2.01VHp 2.855 DPA 10.08 RAp 177.52 ECC 1.1912

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2711.29 °27.72 75.38 22.07 96.01 18 14 4 2111.3 -26.60 66.89

4118.00 -2.61 _67.41 17.01 61.79 11 46 46 3518.0 -6.36 160.73

2412.91 -28.98 53.26 21.90 97.76 19 41 37 1812.9 -27.58 44.73

3891.61 -1.52 150.16 16.41 60.14 12 53 9 3291.6 -5.48 143.61

2123.20 -32.11 30.61 21.25 102.41 21 9 23 1523.2 -30.07 21.99

3734.08 1.20 138.03 14.71 55.84 13 34 45 3154.1 -3.29 131.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.5228 8AU .4643 SGT 1870.4 8GR 1473.4 SG3 3631.6 ST 266.8 SR 666.8 SS 2657.2

RC3 1.6026 FAU .59211 RRT -.8484 RRF -.9497 RTF .9083 CRT .2312 CRS .8386 CST -.3314

FC-44.1161 B_d_ 7159 SGB 2381.0 R23 .1452 R13 -.9584 LSA 2717.7 NSA 435.9 SSA 28.3

BC3 2.9888 FSP 12469 SG1 2294.6 SG2 635.8 THA 142.93 EL1 670.2 EL2 258.3 ALF 83.79

LAU_iCH DATE OCT 24 1964 FLIGHT TIME 314.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 222.83 LAP -.77

RC 261.100 GL 10.81

PLANETOCENTRIC CONIC

C3 11.633 VHL 3.414

LNCH AZMTH LNCH TIME

90.00 17 26 24

90.00 10 40 37

100.00 19 1 4

100.00 11 50 38

110.00 20 33 57

110.00 12 34 14

DIFFERENTIAL CORRECTIONS

TOE .0583 TRA .5355

ROE .3736 RRA -.4268

F08-3.6499 FR/_8.3040

BOE .3798 BRA .7004

DISTANCE 716.474 EAR T'N

LOt. 30.62 VL 32.724 GAL -4.37 AZL 88.88 HCA 223.30 SMA 186.05 ECC .21384 INC

LOP 253.91 VP 21.857 GAP -4.75 AZP 90.82 TAL 334.75 TAp 198.05 RCA 146.27 Apo

GP 6.63 ZAL 126.30 ZAP 98.63 ETS 177.96 2AE 133.37 ETE 171.28 ZAC 92.61ETC

[_LA 18.69 RAL 163.59 RAD 6§67.4 VEL 11.534 PTH 2.01 VHp 2.645 DpA 10.38 RAp

L-I TIME INJ LAX

2717.45 -27.77

4113.05 -2.77

2418.61 -29.01

3887.12 -1.67

2128.02 -32.18

3750.47 1.06

TC3-2.9022 BAU .5157

RC3 1.5926 FAU .59657

FC-44.3207 BSP 8152

BC3 3.3105 FSP 12553

TO MARS

1.1240 vl 29.950

225.84 V2 24.674

256.90 CLP 98.69

176.61ECC 1.1918

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

75.82 22.42 95.79 18 13 41 2117.5 -26.67 67.33

167.13 17.33 61.81 11 49 10 3513.0 -6.51 160.45

53.67 22.26 97.55 19 41 23 1818.6 -27.66 45.13

149.91 16.73 60.15 12 55 25 3287.1 -5.63 143.37

30.96 21.62 102.20 21 9 25 1528.0 -30.17 22.33

137.65 15.02 55.83 I3 36 45 3150.5 -3.43 131.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2214.4 6GR 1466.7 SG3 3657.4 ST 315.7 SR 670.8 SS 2666.2

RRT -.8741RRF -.9473 RTF .9364 CRT -.0439 CRS .8340 CST -.5846

SGB 2658.1 R23 .1252 R13 -.9651 LSA 2731.2 MSA 445.3 SSA 27.9

SGI 2585,0 SG2 610.4 THA 147.93 EL1 671.0 EL2 315.3 ALF 91.52

LAUNCH DATE OCT 24 1964 FLIGHT TIME 316.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC OISTANCE 720.478 EARTH TO MARS

RL 148.77 LAL .00 LOL 30.62 VL 32.721 GAL -4.39 AZL 88.85 HCA 224.39 SMA 186,01 ECC .21577 INC 1.1476 V1 29.950

RP 222.47 LAP -.60 LOP 255.00 Vp 21.900 GAP -4.99 AZP 90.82 TAL 334.63 TAp 199.02 RCA 146.24 APO 225.77 V2 24.716

RC 262.633 GL 11.02 GP G.SZ ZAL 126.45 ZAp 96.81ETS 178.24 ZAE 151.16 ETE 171.95 ZAC 92.31ETC 257.00 CLP 96.65

PLANETOCENTR IC CONIC

C3 11.694 VHL 3.420 DLA 18.81RAL 163.85 RAD 6567.4 VEL 11.536 pTH 2.01VHp 2.838 OpA 10.68 RAp 175.70 ECC 1.1925

LNCH AZMTH LN_H TIME L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 17 28 10 2723,00 -27.80 76.23 22.79 95.59 18 13 33 2123.0 -26.74 67.72

90.00 10 42 37 4108.97 -2.90 166.90 17.68 61.82 11 5! 26 3509,0 -6.64 160.22

100.00 19 0 38 24Z3,76 -29.05 54.05 22.63 97.36 19 41 21 1823.8 -27.73 45.50

100.00 11 52 50 3683.45 -1.80 149.71 17.06 60.16 12 57 34 3283.4 -5.75 143.16

110.00 20 34 5 2132.41 -32.24 31.29 22.00 102.02 21 9 37 1532.A -30.25 22.64

110.00 12 36 12 3747,36 .95 137.69 15.35 55.83 13 38 40 3147.6 -3.34 131.49

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0241 TRA .7079 TC3-3.2636 BAU .5697 SGT 2572.0 SGR 1458.3 SG3 3674.5 ST 384.0 SR 674.8 SS 2674.4

ROE .3793 RRA -.4208 RC3 1.3798 FAU .59973 RRT -.8889 RRF -,9446 RTF .9539 CRT -.2535 CRS .8296 CST -.7343

FOE-3.8739 FR416.4173 FC-44.3982 8SP 9235 SGB 2956.7 R23 .1064 R13 -.9712 LSA 2747.4 MSA 454.4 SSA 27.5

8DE .3803 8RA .8236 0C3 3.6439 FSp 12606 SG1 2896.6 SG2 593.1THA 151.97 EL1 685.2 EL2 368.8 ALF 100.73

LAUNCH DATE OCT 24 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC DISTANCE 724.488 EARTH TO MARS

RL 148.77 LAL .00 LOL 30.62 VL 32.719 GAL -4.41 AZL 88.83 HCA 225.49 .T_tA 185.97 ECC .21375 [NC 1.1703 Vl 29.930

RP 222.08 LAP -.83 LOP 256.10 Vp 21.944 GAp -5.22 A ZP 90.82 TAL 334.49 TAp 199.98 RCA 146.22 APO 225.72 V2 24.758

RC 264.143 GL 11.21GP 6.42 ZAL 126.62 ZAp 94.58 ETS 178.51 ZAE 128.94 ETE 172.57 ZAC 92.01ETC 257.10 CLP 94.61

PLANETOCENTRIC CONIC

C3 15.745 VHL 3.427 OLA 16.91RAL 164.13 RAO 6567.4 VEL 11.538 pTH 2.01VHp 2.834 Dp4 10.97 RAP 174.79 ECC 1.1933

LNC_AZlATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM -INJ Z LAT INJ 2 LONG

90.00 17 28 11 2727.95 -27.84 76.58 23.17 95.42 18 13 39 2128.0 -26.79 68.07

90.00 10 45 9 4105,77 -5.00 166.72 18.03 61.85 11 53 34 3505.8 -6.74 160.04

100.00 19 1 3 2426.36 -29.09 54.39 23.02 97.18 19 41 34 1828.4 -27.79 45.83

100.00 1I 54 55 3880.59 -1.69 149.36 17.42 60.16 12 59 36 3280.6 -5.85 143.00

110.00 20 34 25 2136.36 -52.30 31.59 22.39 101.85 21 10 1 1536.4 -3D.33 22.92

110.00 12 58 3 3745.36 .86 137.58 15.70 55.83 13 40 30 3145.4 -3.63 131.37

DIFFERENTIAL C_RECTION8 MID-COURSE EX(CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0090 TRA .8653 TC3-3.6671 BAU .8259 8GT 2940.2 $GR 1447.7 SG3 3681.8 ST 464.1 SR 678.1 SS 2679.3

ROE .5832 RRA -.4145 RC3 1.5838 FAU .60126 RRT -.8977 RRF -.9417 RTF .9653 CRT -.5581CRS .8250 CST -.8215

FDE-5.6919 FRAIT.3021 FC-44.3234 BSP 10383 $_ 3277.3 R23 .0901 R13 -.9761 LSA 2763.8 MSA 463.0 SS4 27.2

BOE .5635 BRA .9576 BC3 3.9665 FSP 12637 661 3225.3 SG2 581.5 THA 155.30 ELI 709.9 EL2 414.0 ALF 111.34
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 221.70 LAp a.87

RC 265.639 GL 11.40

PLANETOCENTRIC CONIC

C3 11.800 VHL 3.435

LNCH AZNTH LNCH TIME

90,00 17 28 27

90.00 10 47 12

100.00 19 1 27

100.00 11 56 53

110.00 20 34 57

110.00 12 39 53

FLIGHT TIME 320.00 ARRIVAL DATE SEp 9 1965

DISTANCE 728,506

LOL 30.62 VL 32.717 GAL -4.44 AZL 88.81 HCA 226.59 SMA

LOP 257.20 VP 21.988 GAp -5.45 AZP 90.82 TAL 334.34 TAp

GP 6.31 ZAL 126.82 ZAP 92.56 ETS 178.77 ZAE 126.72 ETE

EARTH TO MAJ$

185.93 ECC .21376 INC 1.1923 vl 29.950

200.93 RCA 146.19 APO 225.68 V2 24_799

173.14 ZAC 91.72 ETC 257.20 CLP 92.58

DLA 18.99 RAL 164.42 RAD 6567.5 VEL 11.541 PTH 2.01 VHP 2.834 DpA 11.25 RAP 173.88 ECC 1.1942

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2732.30 -27.86 76.90 23.58 95.26 18 13 59 2132.3 -26.84 68.38

4103.44 -3.07 166.59 18.41 61.84 11 55 35 3503.4 -6.82 139.91

2432.42 -29.13 54.68 23.42 97.03 19 41 59 1832.4 -27.85 46.11

3878.55 -1.96 149.44 17.79 60.17 13 1 32 3278.5 -5.92 142.89

2139.89 -32.35 31.85 22.80 101.71 21 10 37 1539.9 -30.40 23.18

3743.85 .80 137.50 16.06 55.83 13 42 16 3143.8 -3.88 131.29

DIFFERENTIAL CORRECTIONS

TOE -.0427 TRA 1.0214 TC3-4.0494 BAU .6837

ROE .3871RRA -.4076 RC3 1.5443 FAU .60126

FOE-3.9090 FRA16.5304 FC-44.1127 BSP 11583

BDE ._'94 BRA 1.0997 BC3 4.3339 FSP 12629

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

6GT 3315.3 9&R 1435.0 SG3 3679.2 ST 551.5 SR 681.4 SS 2682.9

RRT -.9024 RRF -.9385 RTF .9731 CRT -.4397 CRS .8207 CST -.8729

SG8 3612.5 R23 .0769 R13 -.9802 LSA 2782.7 NSA 471.4 SSA 26.8

SG1 3566.5 $G2 574.9 THA 158.07 EL1 753.6 EL2 447.9 ALF 122.08

LAUNCH DATE OCT 24 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC DISTANCE 732.531 EARTH TO MARS

RL 148.77 LAL .00 LOL 30.62 VL 32.715 GAL -4.47 AZL 88.79 HCA 227.69 SMA 185.90 ECC .21381 INC 1.2135 vl 29.950

RP 221.32 LAp -.90 LOP 258.31 VP 22.032 GAP -5.68 A ZP 90.82 TAL 334.18 TAp 201.87 RCA 146.15 Ap 0 225.65 V2 24.841

RC 267.114 GL 11.57 GP 6.20 ZAL 127.03 ZAp 90.55 ETS 179.02 ZAE 124.50 ETE 173.68 ZAC 91.42 ETC 257.30 CLP 90.55

PLANETOCENTRIC CONIC

C3 11.865 VML 3.444 OLA 19.06 RAL 164.73 RAD 6567.5 VEL 11.543 pTH 2.01VHP 2.838 DpA 11.53 RAp 172.99 ECC 1.1953

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 17 28 38 2736.06 -27.89 77.17 23.99 95.12 18 14 34 2136.1 -26.88 68.65

90.00 10 49 7 4101.96 -3.12 166.51 18,80 61.84 11 57 29 3502.0 -6.86 139.83

100.00 19 2 2 2435.96 -29.16 54.94 23.84 96.90 19 42 38 1836.0 -27.90 46.37

100.00 11 38 44 3877.30 -2.00 149.38 18.18 60.17 13 3 22 3277.3 -5.96 142.82

110.00 20 35 40 2143.00 -32.39 32.08 23.23 101.57 21 11 23 1543.0 -30.46 23.40

110.00 12 41 35 3743.02 .77 137.46 16.45 55.82 13 43 59 3143.0 -3.72 131.25

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0773 TRA 1.1815 TC3-4.4288 BAU .7428 SGT 3694.4 $GR 1420.7 9G3 3667.1 ST 643.5 SR 684.6 SS 2683.3

ROE .3911RRA -.3999 RC3 1.5223 FAU .59985 RRT -.9044 RRF -.9351RTF .9786 CRT -.4959 CRS .8168 CST -.9031

FDE-3.9282 FRA16.3818 FC-43.7702 9SP 12805 9GB 3958.1 R23 .0664 RI3 -.9834 LSA 2804.2 MSA 479.2 SSA 26.4

BOE .3987 9RA 1.2473 BC3 4.6831FSP 12586 SGI 3916.6 362 571.7 THA 160.39 ELI 813.4 EL2 470.4 ALF 131.44

LAUNCH DATE OCT 24 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 13 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 220.94 LAp -.93

RC 268.570 GL t1.73

PLANETOCENTRIC CONIC

C3 11.937 VNL 3.455

LNCH AZNTH LNCH TIME

90.00 17 29 44

90.00 10 50-54

100,00 19 2 51

100.00 12 0 28

110.00 20 36 35

110.00 12 43 14

DISTANCE 736.564 EARTH TO MARS

LOL 30.62 VL 32.713 GAL -4.50 AZL 88.77 HCA 228.80 SMA 185.88 ECC .21390 INC 1.2341 VI 29.950

LOP 259.42 VP 22.077 GAP -5.90 AZP 90.81 TAL 334.00 TAp 202.81 RCA 146.12 APO 225.64 V2 24.883

GP 6.09 ZAL 127.26 ZAP 88.54 ETS 179,26 ZAE 122,28 ETE 174.18 ZAC 91.13 ETC 257.41CLP 88.54

OLA 19.11RAL 165.05 RAD 6567.5 VEL 11.547 PTH 2.02 VHp 2.844 DpA 11.80 RAp 172.10 ECC 1.1965

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2739.24 -27.91 77.40 24.43 95.01 18 15 24 2139.2 -26.92 68.87

4101.35 -3.14 166.47 19.21 61.84 11 59 15 3501.3 -6.88 159.79

2438.98 -29.18 55.16 24.28 96.78 19 43 30 1839.0 -27.94 46.58

_876.85 -2.02 149.35 18.59 60.17 13 5 5 32?6.8 -5.97 142.80

2145.71 -32.43 32.29 23.67 101.46 21 12 21 15_5.7 -30.51 23.39

3742.88 .77 137.45 16.85 55.82 13 45 36 3142.9 -3.72 131.24

DIFFERENTIAL CORRECTIONS

TOE -.1129 TRA 1.3444 TC3-4.8018 BAU .8027

ROE .3949 RRA -.3919 RC3 1.4973 FAU .59685

FOE-3.9363 FRAI6.5463 FC-43.2860 BSP 14061

BDE .4107 BRA 1.4004 BC3 5.0298 FSP 12519

MID-COURSE ExECuTION ACCURACY

SOT 4075.7 SGR 1404.4 SG3 3645.8

ItRT -.9047 RRF -.9314 RTF .9826

SGIB 4310.9 R23 .0579 R13 -.9859

861 4272.9 $G2 570.8 THA 162.36

LAUNCH DATE OCT 24 1964 FLIGHT TIME 326.00

HELIOCENTRIC CCNIC

RL 146.77 LAL .00

RP 220.36 LAp -.96

RC 270.009 GL 11.88

PLANETOCENTRIC CONIC

C3 12.018 VHL 3.467

LNCN AZMTH LNCH TIME

90.00 17 30 45

90.00 10 52 33

100.00 19 3 54

I00.00 12 2 5

110.00 20 37 42

110.00 12 44 47

DIFFERENTIAL C_RRECTION9

TOE -.1496 TRA 1.5000

ROE .3988 RRA -.383S

FOE-3.9457 FRA16.4954

BDE .4260 BRA 1.5569

DISTANCE 740.603

LOt. 30.62 VL 32.712 GAL -4.53 AZI. 88.75 HCA 229.92 SldA

LOP 260.53 VP 22.122 GAP -6.11 AZP 90.81 TAL 333.81 TAp

GP 5.97 ZAL 127.51 ZAP 86.56 ETS 179.49 ZAE 120.08 ETE

DLA 19.14 RAL 165.38 RAD 6567.5 VE_. 11.550 PTH 2.02 VHP

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2741.85 -27.92 77.59 24.88 94.92 18 16 27

4101.58 -3.13 166.49 19.64 61.84 12 0 55

2441.48 -29.20 55.35 24.74 96.69 19 44 35

3877.18 -2.01 149.37 1g.01 60.17 13 6 42

2148.03 -32.46 32.46 24.13 101.36 21 13 30

3743.40 .79 137.48 17.27 55.82 13 47 10

MID-COURSE ExECuTION ACCURACy

TC3-5.1690 BAU .8634 9GT 4498.0 SGR 1366.7 SG3 3615.4

RC3 1.4700 FAU .59250 RRT -.9036 RRF -.9273 RTF .9855

FC-42.6818 BSP 15325 $GB 4668.7 R23 .0512 R13 -.9880

BC3 5.3740 FSP 12420 SGt 4633.6 SG2 571.6 THA 164.05

ORBIT DETERMINATION ACCURACY

ST 738.9 SR 687.3 $$ 2684.4

CRT -.5351CRS .8126 CST -.9265

LSA 2826.1MSA 486.7 SSA 26.0

EL1 885.1EL2 484.7 ALF 138.86

ARRIVAL DATE SEP 15 1965

EARTH TO MARS

185.86 ECC .21403 INC 1.2541 V1 29.950

203.73 RCA 146.08 APO 225.64 V2 24.924

174.64 ZAC 90.84 ETC 257.51 CLP 86.54

2.835 DpA 12.06 RAp 171.23 ECC 1.1978

PO CST TIM INJ 2 LAT INJ 2 LONG

2141.9 -26.95 69.06

3501.6 -6.88 159.81

1841.5 -27.97 46.76

3277.2 -5.96 142.81

1548.0 -30.55 Z3.76

3143.4 -3.70 131/27

OROIT DETERMINATION ACCURACY

ST 836.6 SR 689.9 SS 2682.3

CRT -.5641CRS .8087 CST -.9413

LSA 2850.6 NSA 493.6 SSA 25.5

EL! 965.5 EL2 493.6 ALF 144.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 24 1966

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 220.18 LAP -.98

RC 271.430 GL 12.02

PLANETOCENTR IC CONIC

C3 12.107 VHL 3.480

LNCH AZMTH LNCH TIME

90.00 17 32 0

90.00 10 54 4

100.00 19 5 10

100.00 12 3 35

110.00 20 38 59

110.00 12 46 16

FLIGHT TI)_[ 328.00 ARRIVAL DATE SEP 17 1965

LOt. 30.62 VL 32.711 GAL

LOP 261.64 Vp 22.167 GAP

GP 5.86 ZAL 127.78 ZAP

01STANCE 744.650 EARTH TO MARS

-4.57 AZL 88.73 HCA 231.03 SMA 183.84 ECC .21420 INC 1.2735 vl 29.950

-6.33 AZP 90.60 TAL 333.61 TAp 204.64 RCA 146.04 APO 225.65 V2 24,965

84.58 ETS 179.71 ZAE 117.89 ETE 175.08 ZAC 90.56 ETC 257.62 CLP 84.56

OLA 19.15 RAL 165.73 RAO 6567.5 VEL 11.554 PTH 2.02 VHp 2.868 OPA 12.31 RAP 170.38 ECC 1.1993

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2743.90 -27.93 77.74 25.36 94.84 18 17 44 2143.9 -26.97 69.21

4102.63 -3.10 166.55 20.08 61.84 12 2 27 3502.6 -6.84 158.87

2443.49 -29.22 55.50 25.21 96.61 19 45 33 1843.3 -27.99 46.91

3878.29 -1.97 149.43 19.46 60.17 13 8 14 3278.3 -3.93 142.88

2149.96 -32.48 32.60 24.61 101.28 21 14 49 1550.0 -30.59 23.90

3744.59 .83 137.34 17.70 55.83 13 48 40 3144.6 -3.66 131.33

DIFFERENTIAL CORRECTIONS

TDE -.1872 TRA 1.6754 TC3-5.5272 BAU .9245

ROE .4029 RRA -.3741RC3 1.4403 FAU .58675

FDE-3.9551FRAI6.4133 FC-41.9566 8SP 16590

BDE .4443 BRA 1.7167 BC3 3.71!8 FSP 12287

LAUNCH DATE O¢_T 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .O0 LC_. 30.62 VL 32.711 GAL

RP 219.81 LAP -1.02 LOP 262.76 VP 22.212 GAP

RC 272.833 GL 12.15 GP 5.73 ZAL 128.07 ZAP

PLANETOCENTRIC CONIC

C3 12.205 VHL 3.494

LNCN AZNTH LNCH TiME

90.OO 17 33 30

90.OO 10 53 27

100.00 19 6 39

100.00 12 4 59

110.00 20 40 28

110.00 12 47 40

DIFFERENTIAL CORRECTIONS

TDE -.2259 TRA 1.8436 TC3-5.8733 BAU .9853

ROE .4071 RRA -.3645 RC3 1.4087 FAU .57972

FOE-3.9638 FRA16.2995 FC-41.1221 BSP 17859

80( .4656 8RA 1.8793 8C3 6.0399 FSP 12129

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 4839.3 SGR 1367.6 SG3 3_76.4 ST 935.9 3R 692.4 SS 2679.0

RRT -.9013 RRF -.9229 RTF .9878 CRT -.5855 CR3 .8052 CST -.9517

9GB 5028.8 R23 .0461 R13 -.9896 LSA 2877.7 MSA 500.3 SSA 25.1

SG1 4995.9 SG2 573.9 THA 165.52 EL1 1051.6 EL2 499_5 ALF 148.80

FLIGHT TII_ 330.00 ARRIVAL DATE SEP 19 1965

DISTANCE 748.703 EARTH TO MARS

-4.61 AZL 88.71 HCA 232.15 SHA 185.83 ECC .21440 INC 1.2924 vl 29.950

-6.54 AZP 90.79 TAt. 333.39 TAp 205.55 RCA 145.99 APO 225.68 V2 25.006

82.64 ETS 179.92 ZAE 115.72 ETE 175.49 ZAC 90.28 ETC 257.72 CLP 82.60

OLA 19.14 RAL 166.09 RAO 6567.5 VEL 11.558 PTH 2.02 VHP 2.885 OpA 12.55 RAp 169.56 ECC 1.2009

L-I TIME INJ LAX INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2745.41 -27.94 77.85 25.84 94.79 18 19 15 2145.4 -26;98 69.31

4104.54 -3.04 166.65 20.54 61.83 12 3 52 3504.5 -6.78 159.97

2445.01 -29.23 55.61 23.70 96.56 19 47 24 1845.0 -28.01 47.01

3880.17 -1.91 149.53 19.92 60.16 13 9 39 3280.2 -5.86 142.98

2151.51 -32.51 32.72 25.10 101.21 21 16 19 1551.5 -30.62 24.01

3748.44 .90 !37.64 18.16 55.83 13 50 6 3146.4 -3.59 131.43

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT §217.5 SGR 1347.3 $63 3529.2 ST "1036.5 SR 694.7 88 2674.2

RRT -.8980 RRF -.8182 RTF .9895 CRT -.6017 CRS .8021 CST -.9593

966 5388.6 R23 .0422 R13 -.9909 LSA 2907.1 HSA 506.7 SSA 24.6

SGI 5357.6 SG2 577.3 THA 166.79 EL1 1141.6 EL2 505.8 ALF 152.16

LAUNCH DATE OCT 24 1g64 FLIGHT TIME 332.00 ARRIVAL DATE SEP 21 1965

_ELIOCENTRIC CONIC DISTANCE 752.763 EARTH TO .MARS

RL 148.77 LAL .00 LOL 30.62 VL 32.710 GAL -4.65 AZL 88.69 HCA 235.28 SMA 185.83 ECC .21464 INC 1.3107 vl 29.950

RP 219.44 LAP -1.05 LOP 263.89 VP 22,258 GAp -6.75 AZp 90.78 TAL 333.16 TAp 206.44 RCA 145.94 APO 225.71 V2 25.047

RC 274.220 GL 12.27 GP 5.63 ZAL 128.37 ZAp 80.71ET3 180.15 ZAE 113.57 ETE 175.87 ZAC 90.01ETC 257.82 CLP 80.67

PLANETOCENTRIC CONIC

C3 12.311VHL 3.509 OLA 19.12 RAL 166.46 RAD 6567.5 VEL 11.563 pTH 2.02 VHp 2._06 DpA 12.77 RAp 168.76 ECC 1.2026

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 55 13 2746.37 -27.95 77,92 26.55 94.75 18 21 0 2146.4 -27.00 69.38

90.00 10 56 43 4107.26 -2.95 166.81 21.02 61.82 12 5 10 3507.3 -6.70 160.13

100.00 19 6 21 2446.05 -29.24 55.66 26.21 96.52 19 49 7 1846.1 -28.03 47.09

100.00 12 6 16 3882.81 -1.82 149.68 20.39 60.16 13 10 59 3282.8 -5.78 1A3.13

110.00 20 42 7 2152.69 -32.52 32.81 23.61 101.16 21 18 0 1552.7 -30.64 24.09

110.00 12 48 59 3748.g4 1.00 137.77 16.63 55.83 13 51 28 3148.9 -3.49 131.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2660 TRA 2.0133 TC3-6.2087 8AU 1.0467 SGT 5592.8 8GR 1325.9 SG3 3474.5 ST 1138.2 8R 696.8 SS 2667.1

ROE .4112 RRA -.3546 RC3 1.3753 FAU .57144 RRT -.8940 RRF -.9130 RTF .9909 CRT -.6145 CRS .7989 CST -.9651

FOE-3.9666 FRA16.1597 FC-40.1838 BSP 19114 SG_ 5747.8 R23 .0391 R13 -.9920 LSA 2937.9 MSA 512.6 SSA 24.1

8DE .4897 BRA 2.0443 BC3 6.3592 FSP 11943 SG1 5718.4 SG2 581.1 THA 167.91 EL1 1234.5 EL2 506.8 ALF 154.86

LAUNCH DATE OCT 24 1964 FLIGHT TIME 334.00 ARRIVAL DATE SEP 23 1965

DISTANCE 756.826 EARTH TO MARS

-4.69 AZL 88.67 HCA 234.40 SMA 185.82 ECC .21492 INC 1.3286 vl 29.950

-6.95 AZP 90.77 TAL 332.92 TAP 207.32 RCA 145.89 APO 225.76 V2 25.088

76.82 ETS 180.32 ZAE 111.45 ETE 17_.22 ZAC 89.74 ETC 257.92 CLP 78.77

HELIOCENTRIC CONIC

RL 148.77 LAL .OO LOt. 30.62 VL 32.710 GAL

RP 219.07 LAp -1.08 LOP 265.02 VP 22.303 GAP

RC 275.589 GL 12.38 GP 5.51ZAL 128.70 ZAP

PLANETOCENTRIC CONIC

C3 12.427 VHL 3.525 DLA 19.08 RAG 166.85 RAO 6567.5 VEL 11.568 PTH 2.02 VHP 2.929 OpA 12.97 RAP 167.99 ECC 1.2045

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ i.CNG tNJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 37 12 2746.80 -27.95 77.95 26.88 94.74 18 22 59 2146.8 -27.00 69.41

90.00 10 57 51 4110.82 -2.64 167.00 21.52 61.81 12 6 22 3510.8 -6.58 160.33

100.00 19 10 17 2446.61 -29.24 55.72 26.73 96.50 19 51 4 1846.6 -28.03 47.13

100.00 12 7 26 3886.24 -1.70 149.87 20.89 60.15 13 12 13 3286.2 -5.66 143.32

110.00 _ 43 58 2153.50 -32.53 32.87 26.14 101.13 21 19 52 1553.5 -30.66 24.15

110.00 f2 50 15 3752.11 1.12 137.93 19.13 55.63 13 52 47 3152.1 -3.37 131.73

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBXT DETERMINATION ACCURACY

TOE -.3010 TRA 2.1923 TC3-6.5114 8AU 1.1042 SGT 5960.7 Sr_R 1299.5 $63 3407.5 ST 1240.0 SR 695.4 SS 2646.2

RD( .4131RRA -.3467 RC3 1.3325 FAU .55812 RRT -.8893 fiR1 r -.9068 RTF .9918 CRT -.6200 CR8 .7904 CST -.9704

FOE-3.8862 FRA16.0722 FC-38.8812 8SP 20542 S6B 6100.7 R23 .0354 R13 -.9926 LSA 2938.8 MSA 518.2 6SA 24.0

BDE .5111 8RA 2.2195 BC3 6.6463 FSP 11903 SGI 6072.8 SG2 583.2 THA 168.92 EL1 1327.1 ELI 509.8 ALF 157.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTRIC C(_lAIC

RL 148.77 LAL .00

RP 21S.70 LAP -1.11

RC 276.940 GL 12.48

PLANETOCENTRIC CONIC

C3 12.552 VHL 3.543

LNCH AZMTH LNCH TIME

90.00 17 39 22

90,00 10 58 52

100.00 19 12 24

100.00 12 8 31

110.00 20 45 59

110.00 12 51 26

FLIGHT TIME 336.00 ARRIVAL DATE SEP 25 1965

30.62 VL 32.710 GAL

DISTANCE 760.900 EARTH TO MARS

-4.74 AZL 66.65 HCA 235.54 9MA 185.83 ECC .21524 INC 1.3460 vl

V2

CLP

LOt. 29.950

LOP 266.15 VP 22.349 GAP -7.15 AZP 90.76 TAL 332.68 TAp 208.20 RCA 145.83 APO 225.82 25.126

GP 5.40 ZAL 129.05 ZAP 76.96 ETS 180.50 ZAE 109.36 ETE 176.56 ZAC 89.46 ETC 258.02 76.90

DLA 19.03 RAL 167.25 RAO 6567.5 VELII.573 PTH 2.02 VHP 2.956 DpA 13.16 RAp 167.25 ECC 1.2066

L-I TIME INJ LAT [NJ LONG INJ RT ASC I NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2746.75 -27.95 77.95 27.42 94.74 18 25 9 2146.8 -27.00 69.41

4115.13 -2.70 167.25 22.03 61.60 12 7 27 3515.1 -6.45 160.57

2446.76 -29.24 55.73 27.28 96.49 19 53 11 1846.8 -28.04 47.14

3890.36 -1.56 150.09 21.40 60.14 13 13 21 3290.4 -5.52 143.54

2154.00 -32.54 32.91 26.68 101.11 _1 21 53 1554.0 -30.67 24.19

3755.88 1.26 138.13 19.64 55.84 13 54 2 3155.9 -3.23 131.92

DIFFERENTIAL CORRECTIONS

TOE -.5466 TRA 2.3609 TC3-6.8256 BAU 1.1660

RDE .4185 RRA -.3350 RC3 1.3003 FAU .54965

FOE-3.9242 FRAtS.8438 FC-37.9096 BSP 21689

DOE .5454 BRA 2.5945 BC3 6.9483 F_P 11589

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6325.9 S_ 1278.9 SG3 3342.3 ST 1342.8 SR 698.8 99 2641.9

RRT -.6839 RRF -.9011 RTF .9928 CRT -.6305 CRS .7905 CST -.9736

6453.9 R23 .0342 R13 -.9935 LSA 2999.6 MSA 523.0 9SA 23.4

SGI 6426.9 962 588.8 THA 169.78 ELI 1424.9 EL2 51!.2 ALF 159.01

LAUNCH DATE OCT 24 1964 FLIGHT TIME 338.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 218.34 LAp -1.14

RE 278.2Y3 GL 12.57

PLANETC_ENTR1C CONIC

C3 12.687 VHL 3.562

LNCH AZMTH LNCH TIME

90.00 17 41 47

90.00 10 59 45

100.00 19 14 44

100.00 12 9 29

110.00 20 46 10

I10._0 12 52 33

DIFFERENTIAL CORRECTIONS

TOE -.3925 TRA 2.5322 TC3-7.1193 BAU 1.2264

RDE .4235 RRA -.3237 RC3 1.2652 FAU .53925

F06-3.9435 FRA15.6121 FC-36.7961 B_P 22860

BDE .5774 BRA 2.5528 BC3 7.2308 FSP 11299

DISTANCE 764.980 EARTH TO MAR9

LOL $0.62 VL 32.711 GAL -4.80 AZL 88.64 HCA 236.67 SMA 185.83 ECC .21559 INC 1.3631 vl 29.950

LOP 267.28 VP 22.394 GAP -7.35 AZP 90.75 TAL 332.39 TAp 209.06 RCA 145.77 Apo 225.89 V2 25.168

GP 5.28 ZAL 129.41 ZAp 73.13 ETS 190.68 ZAE 107.29 ETE 176.87 ZAC 89.23 ETC 258.11 CLP 75.07

OLA 18.96 RAL 167.67 RAD 6567.5 V(L 11.579 PTH 2.02 VHP 2.985 DPA 13.34 RAP 166.55 ECC 1.2088

L-I TIME INJ LAT |NJ _ONG |NJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM 1NJ 2 LAT |NJ 2 LONG

2746.22 -27.93 77.91 27,98 94.76 18 27 33 2146.2 -26.99 69.57

4120.23 -2.53 167.53 22.58 61.79 12 8 26 3520.2 -6.29 160.86

2446.46 -29.24 55.71 27.84 96.50 19 55 30 1846.5 -28.03 47.12

3895.21 -1.40 150.36 21.93 60.14 13 14 24 3295.2 -5.36 143.81

2154.16 -32.54 32.92 27.24 101.10 21 24 4 1554.2 -30.67 24.20

3760.28 1.43 139.39 20.16 55.84 13 55 13 3160.3 -3.06 132.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6693.5 S_R 1256.8 SG3 3270.1 ST 1446.1 SR 701.5 99 2634.S

RRT -.8777 RRF -.8949 RTF .9935 CRT -.6364 CRS .7898 CST -.9761

6600.7 R23 .0333 R13 -.9941 L9A 3040.3 MSA 527.7 SSA 22.8

SG1 6774.7 962 594.2 THA 170.55 ELI 1523.3 EL2 512.6 ALF 160.50

FLIGHT TIME 340.00 ARRIVAL DATE SEP 29 1965LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00 LOL 30.62 VL 32.711GAL

RP 217,98 LAp -1.17 LOP 268.42 VP 22.440 GAP

RC 279.569 GL 12,66 GP 5.17 ZAL 129.79 ZkP

PLANEIOCENTRIC CONIC

C3 12.832 VHL 3.582 OLA 18.87 RAL 166.09 RAD 6567.5 VEL 11,585 pTH 2.03 VHP 3.018 DpA 13.49 RAp 165.88 ECC 1.2112

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LON_, INJ RT ASC IHJ AZMTH INJ TIME PO C$T TIM IHJ 2 LAT IHJ 2 LONG

90.00 17 44 24 2745.21 -27.94 77.84 28.58 94.80 18 30 9 2145.2 -26.98 69.30

90.00 11 0 32 4126.10 -2.35 167.86 23.11 61.77 12 9 18 3526.1 -6.10 161.19

100.00 19 17 16 2445.75 -29.24 55.66 28.42 96.53 19 58 1 184_.8 -28.02 47.07

100.00 12 10 21 3900.79 -1.21 150.66 22.49 60.13 13 15 22 3300.8 -5.17 144.12

110.00 20 50 31 2154.00 -32.54 32.91 27.82 101.11 21 26 25 1554.0- -30.67 24.19

110.00 12 53 36 3765.31 1.63 136.62 20.71 55.95 13 56 21 3165.3 -2.87 132.'42

OIFFERENTIAL CORRECTIONS ORBIT DETERMINATION ACCURACY

TOE -.4392 TRA 2.7055 TC3-7.3963 BAU 1.2962 ST 1549.5 SR 703.5 99 2623.1

ROE .4282 RRA -.3126 RE3 1.2296 FAU .52771 CRT -.6447 CRS .7885 CST -.9783

FOE-3.9482 FRA15.3697 FC-35.6042 9sp 24018 LSA 3081.1MSA 531.9 SSA 22.3

60E .6134 6RA 2.7235 BC3 7.4977 FSP 11016 EL1 1622.4 EL2 513.6 ALF 161.80

LAUNCH DATE OCT 24 1964 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00 LOL 30.62 VL 32.712 GAL

RP 217.62 LAp -1.20 LOP 269.56 VP 22.486 GAP

RC 280.887 GL 12.73 GP 5.05 ZAL 130.19 ZAP

PLANETOCENTRIC CONIC

C3 12.987

LNCH AZl4TH L-I TIME INJ LAT

90.00 2743.76 -27.93

90.00 4132.72 -2.13

100.00 2444.64 -29.23

100.00 3907.08 -1.00

110.00 2153.53 -32.$3

110.00 3770.95 1.84

O1FFERENTIAL CORRECTI(Xq$

TOE -.4676 TRA 2.6603 TC3-7.6540 8AU 1.3449

RDE .4329 RRA -.3015 RC3 1.1911FAU .51516

FOE-3.9495 FRAtS.1158 FC-$4.3417 9_4P 25167

BDE .6521BRA 2.8961BC3 7.7461FSP 10722

DISTANCE 769.065 EARTH TO MARS

-4.85 AZL 88.62 HCA 237.81SMA 185.84 ECC .21599 INC 1.3798 vt 29.950

-7.55 AZP 90.74 TAL 332.11 TAp 209.92 RCA 145.70 APO 225.98 V2 25.208

73.34 ET$ 180,84 ZAE 105.26 ETE 177.16 ZAC 88.99 ETC 258.20 CLP 73.27

MID-COURSE EXECUTION ACCURACY

SGT 7034.7 M,R 1234.1 SG3 3192.7

RRT -.8710 _ -.8882 RTF .9941

968 7142.1 fl23 .0326 R13 -.9946

SGt 7116.9 SG2 599.3 THA 171.25

FLIGHT TIM( 342.00

DISTANCE 773.155

-4.91 AZL 88.60 HCA

-7.74 AZ1P 90.72 TAL

71.58 ET$ 181.00 ZAE

EARTH TO MARS

239.95 S44A 185.85 ECC .21642 INC 1.3960 vl 29.950

331.81 TAP 210.76 REA 145.63 APO 226.07 V2 25.248

103.26 ETE 177.44 ZAC 88.76 ETC 258.28 CLP 71.51

VHL 3.604 OLA 18.77 RAL 166.53 RAO 6567.5 V(L 11.592 PTH 2.03 VHP 3.053 DpA 13.63 RAP 165,26 ECC 1.2137

LNCH TIM( INJ LONG INJ RT_ASC |NJ AZNTH INJ TIME

17 47 13 77.73 210.16 94.85 18 32 57

11 1 12 169.23 23.68 61.76 12 10 5

19 19 59 55.58 29.01 96.57 20 0 43

12 11 9 151.01 23.05 60.12 13 16 15

20 53 2 32.87 28.41 101.13 21 28 55

12 54 35 138.91 21.27 55.86 13 57 25

MID-COURSE EXECUTION ACCURACY

SGT 737T,5 _ 1211.2 $G3 3110._

RRT -.8637 RRF -.8810 RTF .9946

SG8 74T6.$ R23 .0321 R13 -.9950

$G1 7451.8 SG2 604.3 THA 171.88

PO C6T TIM INJ 2 LAT INJ 2 LONG

2143.8 -26.97 69.20

3532.7 -5.89 161.57

1844.6 -28.01 46.99

3307.1 -4.96 144.47

1553.5 -30.66 24.15

3170.9 -2.65 132.71

ORBIT DETERMINATION ACCURACY

ST 1653.4 SR 705.4 SS 2611.0

CflT -.6502 CRS .7875 CST -.9801

LSA 3124.3 NSk 535.8 SSA 21.6

ELI 1722.4 EL2 514.5 ALF 162.93
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP ZIT.ZT LAP -1.22

RC 282.167 GL 12.79

PLANETOCENTRIC CONIC

C3 13.153 VHL 3,G27

LNCH AZMTH LNCH TIME

90.00 17 50 15

90.00 11 1 46

100.00 19 22 53

100.00 12 11 49

110.00 20 55 42

110.00 12 55 30

FLIGHT TIME 344.00 ARRIVAL DATE OCT 3 1965

DISTANCE 777,251 EARTH TO MARS

LOL 30.62 VL 32.713 GAL -4.97 AZL 88.59 MCA 240.10 SMA 185.87 ECC .21689 INC 1.4120 V1 29.950

LOP 270.71 vP 22.531 GAp -7.93 A ZP 90.76 TAL 33i.49 TAp 211.59 RCA 145.56 Apo 226.18 V2 25.287

GP 4.94 ZAL 130.61 ZAp 69.87 ET8 181.14 ZAE 101.29 ETE 177.70 ZAC 88.54 ETC 258.36 CLP 69.79

DLA 18.66 RAL 168.98 RAD 6567.5 VEL 11.599 pTH 2.03 VHP 3.092 DpA 13.76 RAp 164.67 ECC 1.2165

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_IG

2741.87 -27.92 77.59 29.77 94.92 18 35 57 2141.9 -26.95 69.06

4140.09 -1.8g 168.64 24.28 81.74 12 10 46 3540.1 -5.66 161.98

2443.14 -29.22 55.47 29.63 96.53 20 3 38 1843.1 -27.99 46.88

3914.06 -.76 151.39 23.63 60.12 13 17 3 3314.1 -4.73 144.86

2152.77 -32.52 32.81 29.02 101.16 21 31 35 1552.8 -30.64 24.10

3777.20 2.08 139.24 21.86 55.87 13 58 27 3177.2 -2.41 133.04

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.5373 TRA 3.0570 TC3-7.8923 8AU 1.4025 SGT 7712.0 $GR 1188.4 SG3 3025.6 ST 1757.4 SR 706.9 SS 2596.9

ROE .4376 RRA -.2906 RC3 1.1530 FAU .50187 RRT -.8§59 RRF -.8734 RTF .9949 CRT -.6548 CR9 .7864 CST -.9817

FOE-3.9429 FRA14.8530 FC-33.0337 BSP 26290 SG8 7803.0 R23 .0318 R13 -.9953 LSA 3168.8 MSA 539.3 SSA 21.3

BD( .6930 8RA 3.0707 8C3 7.9761FSP 10428 SGI 7779.2 SG2 609.2 THA 172.44 ELI 1822.9 EL2 515.1 ALF 163.93

LAUNCH DATE Cd[T 24 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC DISTANCE 781.353 EARTH TO MARS

RL 148.77 LAL .00 LOL 30.62 VL 32.714 GAL -S.03 AZL 88.57 HCA 241.25 SMA 185.89 ECC .21740 INC 1.4277 vl 29.950

RP 216.91 LAP -1.25 LOP 271.86 VP 22.577 GAp -8.12 AZP 90.69 TAL 331.16 TAp 212.41 RCA 145.48 APO 226.30 V2 25.327

RC 283.431GL 12.85 GP 4.83 ZAL 131.04 ZAP 68.19 ETS 181.28 ZAE 99.37 ETE 177.94 ZAC 88.33 ETC 258.44 CLP 68.11

PLANETOCENTMIC CONIC

C3 13.330 VHL 3.631DLA 18.53 RAL 169.44 RAD 8587.5 VEL 11.607 PTH 2.03 VHP 3.133 OPA 13.86 RAp 164.13 ECC 1.2194

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 17 53 29 2739.58 -27.91 77.43 30.41 95.00 18 39 8 2139.6 -26.92 68.90

90.00 11 2 14 4148.19 -1.63 169.09 24.86 61.73 12 11 22 3548.2 -5.40 162.44

100.00 19 25 39 2441.28 -29.20 55.33 30.26 96.70 20 6 40 1841.3 -27.97 46.75

100.00 12 12 25 3921.72 -.§0 151.81 24.23 60.11 13 17 46 3321.7 -4.47 145.28

110.00 20 58 32 2151.72 -32.51 32.74 29.65 101.20 21 34 23 1551.7 -30.62 24.02

110.00 12 56 21 3784.04 2.34 139.60 22.46 55.89 13 59 25 3184.0 -2.15 133.40

DIFFERENTIAL CORRECTIONS MIO-COURSI[ (XECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.§882 TRA 3.2352 TC3-8.1101 8AU 1.4589 SGT 8037.0 $GR 1t65.5 SG3 2936.9 ST 1861.2 SR 708.2 8S 2580.4

ROE .4422 RRA -.2797 RC3 1.1145 FAU .48782 RRT -.8476 RRF -.8652 RTF .9933 CRT -.6386 CR8 .7832 CST -.9830

FD(-3.9288 FRAI4.3789 FC-31.6818 BSP 27403 $60 8121.1 R23 .0315 R13 -.9956 LgA 3214.0 MSA 342.3 SSA 20.9

BDE .7359 8RA 3.2473 BC3 8.1863 FSP 10133 SGI 8097.8 862 613.8 THA 172.9§ ELI 1923.3 EL2 515.6 ALF 164.81

LAUNCH OATE OCT Z4 1964 FLIGHT TIM( 348.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 216.§7 LAP -1.28

RC 264.679 GL 12.90

PLANETOCENTRIC CONIC

C3 13,519 VHL 3.677

LNCH AZMTH LNCH TIME

gO.DO 17 56 53

go. D0 11 2 36

100.00 19 29 15

100.00 12 12 33

110.00 21 1 30

110.00 12 57 9

D|$TANCE 785.459 EARTH TO MARS

LOL 30,82 VL 32.713 GAL -5.10 AZL 88.58 HCA 242.40 SMA 185.91ECC .21793 INC 1.4430 vl 29.950

LOP 273.01 vP 22.622 GAP -8.31 A ZP 90.67 TAL 330.82 TAp 213.22 RCA 143.39 Apo 226.43 V2 25.$63

GP 4.72 ZAL 131.49 ZAP 66.55 ET8 181.41 ZA( 97.48 ETE 178.16 ZAC 88.13 ETC 238.31CLP 66.47

OLA 18.38 RAL 169.92 MAD 6567.3 VEL 11.813 PTH 2.04 VHp 3.175 DPA 13.93 RAp 163.62 ECC 1.2223

L-I TIME |NJ LAT INJ LONG INJ RT A$C |NJ AZMTH ]NJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

2738.90 -27.89 77.23 31.06 95,09 18 42 30 2136.9 -26.89 68.71

4158.99 -1.35 169.58 23.48 61.71 12 11 33 3537.0 -3.12 162.93

2439.07 -29.18 35.17 30.90 96.78 20 9 54 1839.1 -27.94 46.59

3930.03 -.22 152.27 24.85 60.11 13 18 23 3330.1 -4.19 143.74

2130.42 -32.49 32.64 30.29 101.26 21 37 21 1550.4 -30.60 23.93

3791.47 2.82 139.99 23.08 55.91 14 0 20 3191.5 -1.87 133.78

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.6413 TRA 3.4146 TC3-8.3093 BAU 1.3144 SGT 8353.1 8GR 1143.3 SG3 2846.7

ROE .4471 RRA -.2690 RC3 1.0766 FAU .47361 RRT -.8388 RRF -.8§68 RTF .9985

FOE-3.9167 FRAt4._943 FC-30.3284 8SP 28477 SG8 8431.0 R23 .0316 R13 -.99§8

BD( .7819 8RA S.4232 8C3 8.3787 FSP 9823 SG1 8408.3 SG2 618.5 THA 173.42

LAUNCH DATE OCT 24 1964 FLIGHT TIME 350.00

HELIOCENTRIC C_NIC DISTANCE 789.587

RL 148.77 LAL .00 LOt. 30.62 VL 32.717 GAb -5.17 AZl. 88.54

RP 216.22 LAP -1.31 LOP 274.17 VP 22.668 GAP -8.49 AZP 90.65

RC 283.910 GL 12.93 GP 4.61 ZAL 131.96 ZAP 64.96 ET8 181.53

PLANI[TOCENTRIC CONIC

C_ 13.721 VHL 3.704 DLA 18.22 RAL 170.40 RAD 6567.5 VEL 11.624

ORBIT DETERMINATION ACCURACY

ST 1963.3 SR 709.3 SS 2564.0

CRT -.6624 CRS .7846 CST -.9841

LSA 3262.3 MSA 343.0 SSA 20.4

ELI 2024.7 EL2 316.0 ALF 163.60

ARRIVAL DATE OCT 9 1968

EARTH TO MARS

HCA 243.58 S_4A 185.94 ECC .21834 INC 1.4581 vt 29.980

TAL 330.46 TAP 214.02 RCA 145.30 APO 226.37 V2 23.404

ZA( 93.64 ETE 178.37 ZAC 87.93 ETC 238.37 CLP 64.88

PTH 2.04 VHP 3.223 OpA 14.02 RAP 163.17 ECC 1.2238

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME

90.00 18 O 30 2733.83 -27.87 77.01 31.73 95.20 18 46 4

90.00 11 2 32 4166.32 -1.04 170.11 26.12 61.70 12 12 18

100,00 19 32 42 2436.52 -29.16 54.96 31.57 96.88 20 13 18

100.00 12 13 21 3939.07 .09 152.76 25.49 60.11 13 1_ 0

110.00 21 4 39 2148.84 -32.47 32.52 30.95 101.33 21 40 27

110.00 12 57 53 3799.31 2.93 140.41 23.72 55.93 14 I 13

DIFFERENTIAL CORRECTIONS MID-COURSE (XECUT|ON ACCURACY

TOE -.8629 TRA 3.6118 TC3-8.4500 8AU 1.5616 SGT 8654.3 M,R 1117.4 SG3 2749.9

flOE .4498 RRA -.2604 RC3 1.0321 FAU .45520 RRT -.8289 RRF -.8465 RTF .9956

F06-3.8232 FRAt4.0747 FC-28.7210 BSP 29896 SG8 8726.2 R23 .0302 R13 -.9959

BOE .8177 BRA 3.6212 BC3 8.5128 FSP 9676 SG1 8704.0 $62 621.5 THA 173.86

PO CST TIM INJ 2 LAT INJ 2 LONG

2133.8 -26.86 68.49

3566.5 -4.82 163.47

1836.5 -27.90 46.41

_339.1 -3.89 146.24

1548.8 -30.37 23.82

3199.5 -1.36 134.20

ORB|T DETERMINATION ACCURACY

8T 2063.0 9R 707.6 SS 2531.6

CRT -.6595 CRS .7778 C$T -.9853

LSA 3297.3 MSA 348.1 SSA 20.3

EL1 2120.5 ELI 518.0 ALF 166.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCH DATE OCT 24 1964 FLIGHT TIME 552.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 215.88 LAp -1.53

RC 287.127 GL 12.97

PLANETOCENTRIC CONIC

C3 13.935 VflL 5.753

LNCH AZNTH LNCH TIME

90.00 18 4 15

90.00 11 3 2

100.00 19 36 17

100.00 12 15 42

110.00 21 7 54

110.00 12 58 34

DISTANCE 795.687 EARTH TO MARS

LOL 30.62 VL 52,719 GAL -5.25 AZL 88.53 HCA 244.72 SMA 185.97 ECC .21917 INC 1.4729 vl 29.950

LOP 275.55 VP 22.713 GAP -8.68 AZP 90,63 TAL 350.09 TAp 214.81RCA 145.21APO 226.75 V2 25.442

GP 4.50 ZAL 152.44 ZAp 63.41ETS 181.64 ZAE 93.83 ETE 178.57 ZAC 87.77 ETC 258.65 CLp 63.32

DLA 18.05 RAL 170.90 RAD 6567.5 VEL 11.653 PTH 2.04 VHp 3.272 DpA 14.08 RAp 162.75 ECC 1.2295

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2750.48 -27._5 76.77 32.41 95.32 18 49 46 2130.5 -26.62 68.25

4176.66 -.72 170.68 26.77 61.69 12 12 39 3576.7 -4.49 164.04

2433.70 -29.14 54.78 32.25 96.98 20 16 51 1833.7 -27.87 46.21

3948.67 .42 153.29 26.14 60.11 15 19 30 3348.7 -5.56 146.76

2147.07 -32.45 32.39 31.63 101.40 21 43 41 1547.1 -30.53 23.69

3808.07 3.26 140.85 24.37 55.95 14 2 2 3208.1 -1.23 134.65

ORBIT DETERMINATION ACCUrACy

ST 2173.7 8R 711.9 $9 2527.6

CRT -.6691CR9 .7840 CST -.9858

LSA 5364.4 NSA 549.4 8SA 19.6

EL1 2228.3 EL2 516.1ALF 166.93

DIFFERENTIAL CORREC TION8

TDE -.7536 TRA 3.7790 TC3-8.6488 BAU 1.6220

ROE .4570 RRA -.2480 RC3 1.0016 FAU .44406

FOE-3.8829 FRA13.7058 FC-27.5879 BSP 50554

BDE .8813 5RA 3.r871 8C3 8.7066 FSp 9209

MID-COURSE EXECUTION ACCURACY

8GT 8958.1 SGR 1100.6 SG3 2662,0

RRT -,$197 RRF -.8387 RTF .9959

SGB 9_25.4 R23 .0320 R13 -.9961

SGi 9003.6 SG2 627.2 THA 174.22

LAUNCH DATE OCT 24 1964 FLIGHT TIME 354,00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 797.807

RL 148.77 LAL .00 LOL 30.62 VL 32.720 GAL -5.33 AZL 88,51 HCA

RP 215.54 LAP -1.36 LOP 276.50 VP 22.758 GAp -8.86 A ZP 90.61 TAL

RE 288.329 GL 1Z.99 GP 4.39 ZAL 132.94 ZAp 61.90 ETS 181.75 ZAE

PLANETOCENTRIC CONIC

C3 14.165 VNL 5.765 OLA 17.86 RAL 171.40 RAD 6567.6 VEL 11.643 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 18 8 11 2726.78 -27.83 76.50 33.11

90.00 11 3 8 4187.49 -.37 171.28 27.45

100.00 19 40 2 2430.58 -29.11 54.53 32.95

100.00 12 13 58 3958.92 .76 153.85 26.82

110.00 21 11 P8 2145.06 -32.42 32.24 32.32

110.00 12 59 12 3817.21 3.61 141.33 25.04

DIFFERENTIAL CORRECTIONS

TOE -.8131 TRA 3.9635 TC3-8.7908 BAU 1.6745

_DE .4621 _RA -.2378 RC3 .9653 FAU .42924

FDE-3.8629 FRAIS.4036 FC-26.2388 BSP 31551

8DE .9553 BRA 3.9706 BC3 8.8437 FSp 8896

EARTH TO MARS

245.89 SMA 186.00 ECC .21984 INC 1.4875 Vl 29.950

329.70 TAp 215.59 RCA 145.11 Apo 226.89 V2 25.480

92.06 ETE 178.76 ZAC 87.60 ETC 258.68 CLP 61.81

2.04 VHp 3.323 DpA 14.12 RAp 162.38 ECC 1.2331

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

95.46 18 53 38 2126.8 -26.78 67.99

61.69 12 12 56 3587.5 -4.15 164.64

97.10 20 20 ]3 1830.6 -27.82 45.98

60.12 13 19 57 3358.9 -3.22 147.35

101.49 21 47 3 1345.1 -30.50 23.55

55.98 14 2 49 3217.2 -.88 155.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9246.8 SGR 1080.5 SG3 2569.3 ST 2278.0 SR 713.0 SS 2508.4

RRT -.8097 RRF -.8292 RTF .9960 CRT -.6725 CRS .7842 CST -.9865

SGB 9309.8 R23 .0323 R1] -.9962 LSA 3418.5 MSA 550.9 8SA 19.2

SG1 9288.3 SG2 631.3 THA 174.57 EL1 2330.6 EL2 515.8 ALF 167.49

LAUNCH DATE OCT 24 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 15 1965

DISTANCE 801.952 EARTH TO MARS

32,723 GAL -5.41AZL 88.50 HCA 247.06 _MA 186.04 ECC .Z2056 INC 1.5018 vt 29.950

216.36 RCA 145.00 Apo 227.07 V2 25.517

178.93 ZAC 87.44 ETE 258.72 ELF 60.34

HELIOCENTRIC CONIC

RL i4_.fr LAL .00 LOL 30.62 VL

RP 215.21 LAP -1.59 LOP 277,67 VP 2_,805 GAp -9.03 AZP 90.59 TAL 329.30 TAp

RE 289.516 GL 15.00 GP 4.29 ZAL 153,46 ZAp 60.43 ETS 181.84 ZAE 90.53 ETE

PLANETOCENTRIC CONIC

C5 14.404 VHL 3.795 DLA 17.66 RAL 171.92 RAO 6567.6 VEL 11,653 pTH 2.05 VHp 3.377 DpA 14.14 RAp 162.05 ECC 1.2371

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT "o_=er ]NJ AZMTH INJ TIMe.................WOceT TIM lul PLAT lUl ? LONG

90.00 18 12 16 2722.79 -27.60 76.21 33.63 95.60 18 57 39 2122.8 -26.74 67.71

90.00 11 3 9 4198.96 .01 171.92 26.14 61.68 12 13 8 ]599.0 -5.78 165.29

100.00 19 45 56 2427.20 -29.08 54.30 35.67 97.23 20 24 2] 1827.2 -27.78 45.74

100.00 12 14 10 3969.79 1.15 154.45 27.51 60.13 13 20 20 3369,8 -2.65 147.95

110.00 21 14 49 2142.85 -]2.]9 32.07 ]3.03 101.58 21 50 32 1342.8 -30.45 23.39

110.00 12 59 47 3826.90 3.97 141.84 25.74 56.02 14 3 34 ]226.9 -.51 135.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8744 TRA 4.1499 TC3-8.9129 BAU 1.7257 8GT 9525.7 8GR 1061.2 SG] 2476.1 ST 2382.1 SR 714.1 SS 2488.4

ROE .4675 RRA -.2279 RC3 .9297 FAU .41425 RRT -.7993 RRF -.8194 RTF .9961 CRT -.6756 CRS .7847 CST -.9871

FDE-3.8421FRAtS.0967 FC-24.8975 BSP 32516 8GB 9584.6 R23 .0328 Rt] -.996] LSA 3474.3 MSA 552.4 89A 18.9

00E .9913 ERA 4.1561 BE3 8.9612 F_ 8586 SGt 9563.6 SG2 635.2 THA 174.89 ELI 2432.8 EL2 513.5 ALF 168.00

LAUNCH DATE OCT 24 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC C._qIC

RL 148.77 LAL .00 LOL ]0.62 VL 32.725 GAL

RP 214.88 LAp -1.41 LOP 278.84 VP 22.847 GAP -9.21 A ZP 90.56 TAL

RC 290.691GL 1].01GP 4.19 ZAL 135.98 ZAP 59.00 ETS 181.94 ZAE

PLANE7OCENTRIC CONIC

C3 14.661VHL ].829 DLA 17.44 RAL 172.44 RAD 6567.6 VEL 11.664 PTH 2.03 VHP ].434 DpA 14.15 RAp 161.77 ECC 1.2413

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 16 31 2718.53 -27.77 75.90 34.57 95.75 19 1 49 2118.3 -26.69 67.40

90.00 11 3 5 4211.05 .40 172.60 28.85 61.69 12 13 16 3611.1 -3.39 165.96

100.00 19 47 59 242_.§7 -29.05 54.04 34.40 97.36 20 28 22 1823.6 -27.73 45.48

100.00 12 14 18 3981.25 1.52 135.08 28.22 60.14 13 20 40 3381.2 -2.46 148.56

110.00 21 18 28 2140.45 -32.36 31.89 33.76 101.68 21 54 9 1540.4 -30.41 23.22

110.00 13 0 18 3837.1] 4.36 142.38 26.45 56.06 14 4 16 3237.1 -.12 136.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.9383 TRA 4.3386 TC]-9.0168 BAU 1.7760 8GT 9795.g 8GR 1042.8 SG3 2383.8 ST 2486.4 SR 715.1 S$ 2467.5

ROE .4727 RRA -.2189 RC3 .8950 FAU .39933 RRT -.7886 RRF -.8094 RTF .9962 CRT -.6789 CRS .7835 CST -.9876

FDE-3.8188 FRAt2.7898 FC-23.5809 BSP 33443 SG_ 9851.3 R23 .0333 R13 -.9964 LSA 3532,1MSA 553.4 SSA 18.6

BDE 1.0907 8RA 4.]441 BE] 9.0611FSP 8274 SGt 9830.5 SG2 638.9 THA 175.18 ELI 25]5.5 EL2 514.9 ALF 168.47

DISTANCE 806.061 EARTH TO MARS

-5.49 AZL 88.48 HCA 248.23 SMA 186.07 ECC .22132 INC 1.5160 Vt 29.950

328,88 TAp 217.11 RCA 144.89 APO 227.26 V2 25.554

88.64 ETE 179.10 ZAC 87.30 ETC 258.76 CLP 58.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 24 1964 FLIGHT TIME 360.00

HELIOCENTRIC CONIC DISTANCE 810.193

RL 148,77 LAL .DO LOt. 30.62 VL 32.727 GAL -5.58 AZL 88.47 HCA 249.41 SMA

RP 214,56 LAP -1.43 LOP 280.02 VP 22.891 GAP -9.59 kip 90.54 TAL 328.45 TAp

mc 291.851GL 13.01GP 4.10 ZAL 134.53 ZAP 57.61ETS I82.02 ZAE 86.99 EYE

PLANETC_ENTRIC CONIC

C3 14.933 VHL 5.864 DLA 17.22 RAL 172.97 RAD 6567.6 V[L 11.676 pTH 2.05 VHP

LNCN AZMYN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |N3 AZHTH INJ TIME

90.00 18 20 54 2714.03 -27.74 75.58 55.32 95.91 19 6 8

go.oo 11 2 37 4223.75 .81 173.51 29.57 61.69 12 13 21

100.00 19 52 9 2419.72 -29.02 55.76 35.15 97.51 20 32 29

100.00 12 14 23 3993.29 1.93 155.74 28.95 60.16 13 20 56

110.00 21 22 14 2137.88 -32.32 31.70 34.50 101.79 21 57 52

110.00 13 0 47 3847.90 4.77 142.94 27.18 56.11 14 4 55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy

TOE-1.0046 TRA 4.3304 TC3-9.1010 DAU 1.8250 SGTID057.2 SGR 1025.3 SG3 2292.2

ROE .4783 RRA -.2090 RC3 .8612 FAU .38443 RRT -.7778 RRF -.7993 RTF .9962

F08-3.7926 FRAt2.4854 FC-22.2877 B_ 34359 36810109.3 R23 .0339 R13 -.9964

BOA 1.1126 ERA 4.3532 BC3 9.1417 FSP 7971 SGl10088.9 SG2 642.4 THA I75.45

LAUNCH DATE OCT 24 1964 FLIGHT TIME 362.00

HELIOCENTRIC CONIC DISTANCE 814.329

RL 148.77 LAL .00 LOt- 30.62 VL 32.730 GAL -5.67 AZ1. 88.46 HCA 250.58 Sl4A

RP 214.24 LAp -1.46 LOP 281.20 VP 22.935 GAP -9.56 A ZP 90.51 TAL 328.01 TAp

RC 292.998 GL 13.00 GP 4.00 ZAL 135.08 ZAP 56.27 ETS 182.10 ZAE 85.38 ETA

PLANETOCENTRIC CONIC

C3 13.221VHL 3.901DLA 18.98 RAL 173.51 RAD 6567.6 VEL 11.688 PTH 2.06 VHP

LNCM AZMTM LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 25 25 2709.30 -27.71 75.23 36.09 96.08 19 10 34

90.00 11 2 45 4237.05 1.23 174.05 30.32 61.71 12 13 22

100.00 19 58 28 2413.S7 -28.98 53.46 35.92 97.66 20 36 43

100.00 IZ 14 23 4005.91 2.36 156.43 29.70 60.19 15 21 9

110.00 21 26 7 2135.16 -32.28 31.50 35.26 101.90 22 1 42

110.00 13 1 13 3859.18 5.20 143.54 27.93 56.17 14 5 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T08-1.0728 IRA 4.7245 TC3-9.1872 8AU 1.8750 SGT10309.1 SGR 1008.8 SG3 2201.6

ROE .4839 RRA -.2001RC3 .8284 FAU .36962 RRT -.7667 RRF -.7890 RTF .9962

FOE-3.7840 FRAt2.1774 FC-21.0235 BSP 35244 S_10358.3 R23 .0345 R13 -.9964

BOA 1.1769 BRA 4.7288 8C3 9.2046 FSP 7670 S6110338.1 $62 645.7 THA 175.69

ARRIVAL DATE OCT 19 1965

EARTH TO MARS

186.12 ECC .22212 INC 1.5300 Vl 29.950

217.86 RCA 144.78 APO 227.46 V2 25.590

179.25 ZAC 87.16 ETC 258.79 CLP 57.52

3.495 DPA 14.14 RAp 161.55 ECC 1.2458

PO CST TIM INJ 2 LAT INJ 2 LONG

2114.0 -26.63 67.08

3623.8 -2.98 166.68

1819.7 -27.68 45.21

3393.3 -2.06 149.22

1557.9 -30.36 23.03

3247.9 .29 136.75

ORBIT DETERMINATION ACCURACY

ST 2591.1SR 716.0 SS 2445.7

CRY -.6822 CRS .7864 CST -.9881

LSA 3591.8 MSA 553.9 SSA 18.2

ELI 2658.6 EL2 514.t ALF 168.90

ARRIVAL DATE OCT 21 1965

EARTH TO MARS

186.16 ECC .22297 INC 1.5438 Vt 29.950

218.59 RCA 144.65 Apo 227.67 V2 25.626

179.59 ZAC 87.04 ETC 258.82 CLP 56.17

3.554 DpA 14.12 RAP 161.33 ECC 1.2505

PO CST TIM INJ 2 LAT INJ 2 LONG

2109.3 -26.58 66.75

3637.0 -2.56 167.42

1815.7 -27.62 44.92

3405.9 -1.65 149.91

1535.2 -30.31 22.84

3259.2 .72 137.51

ORBIT DETERMINATION ACCURACY

ST 2695.5 SR 716.9 SS 2422.9

CRT -.6854 CRS .7876 CST -.9885

LSA 3652.6 MSA 554.3 SSA 17.9

ELI 2741.4 EL2 513.2 ALF 169.29

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .OD

RP 213.93 LAP -1.48

RC 294.131GL 12.g6

PLANETOCENTRIC CONIC

C3 15.526 VHL 3.940

LNCN AZMTH LNCH TIME

90.00 18 50 3

90.00 11 2 30

100.00 20 0 53

100.00 12 14 20

110.00 21 30 6

110.00 15 1 37

FLIGHT TIME 364.00

DISTANCE 818.468

LOL 30.62 VL 52.753 GAL -5.77 AZL 88.44 HCA 251.77 SMA

LOP 282.58 VP 22.979 GAP -9.75 AZP 90.49 TAL 327,54 TAp

GP 3.91 ZAL 135.65 ZAp 54.96 ETS 182.17 ZAE 83.80 ETE

ARRIVAL DATE OCT 23 %965

EARTH TO MARS

186.21ECC .22586 INC 1.5575 Vt 29.950

219,51 RCA 144.52 Apo 227.89 V2 25.662

179.55 ZAC 86.92 ETC 258.84 CLP 54.87

OLA 18.75 RAL 174.06 RAD 6567.6 VEL 11.701 pTH 2.06 VHp

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2704.37 °27.67 74.88 36.88 96.26 19 15 7

4250.91 1.68 174.82 31.09 61.75 12 13 20

2411.44 -28.94 55.15 36.70 97.82 20 4_ 5

4019.08 2.80 157.16 30.47 60.25 13 21 19

2132.50 -32.24 31.28 36.03 102.05 22 5 39

3870.98 5.65 144.16 28.70 56.25 14 6 8

OIFFERENTIAL CCRRECTIONs HID-COURSE EXECUTION ACCURACY

TDE-1.1436 IRA 4.9216 TC3-9.2157 BAU 1.9200 SG710552.3 SGR 992.9 SG3 2112.4

ROE .4897 RRA -.lg15 RC3 .7966 FAU .33500 RRT -.7556 RRF -,7787 RTF .9962

FDE-3.7339 FRA11.8725 FC-19.7950 BSP 36096 ,S6810598.9 R23 .0352 R13 -.9964

DOE 1.2440 BRA 4.9254 BC3 g.2501FSP 7376 S6110579.1 SG2 848.7 THA 175.92

LAUNCH DATE OCT 24 1964 FLIGHT TIME 366.00

HELIOCENTRIC CONIC DISTANCE 822.609

RL 148.77 LAL .00 LOL 30,62 VL 32.733 GAL -5.87 AZL 88,43 HCA 252.95 SIdA

RP 213.62 LAP -1.50 LOP 283.57 VP 23.022 GAP -9.91AZP 90.48 TAL 327.07 TAp

RC 295.251 GL 12.96 GP 3.82 ZAL 136.23 ZAp 53.69 ETS 182.24 ZAE 82.26 ETE

PLANETOC[NTRIC CONIC

C3 15.849 VHL 3.981DLA 16.47 RAL 174.62 RAD 6567.8 VEL 11.715 PTH 2.06 VHp

LNCM AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 18 34 49 2699.27 -27.63 74.51 37.68 96.44 19 19 48

90.00 11 2 10 4265.33 2.15 173.83 31.87 61.76 12 13 16

100.00 20 5 26 2407.05 -28.90 52.83 37.50 97.96 20 45 33

100.00 12 14 14 4032.79 3.28 157.91 31.25 60.27 13 21 27

110.00 21 34 12 2129.32 -32.20 31.06 36.82 102.15 22 9 41

110.00 13 1 58 3883.28 6.11 144.81 29.49 56.30 14 6 41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACy

708-1.2184 7RA 5.1222 TC3-9.2471BAU 1.9881 56710787.3 3TA_ 978.1 $63 2025.1

ROE .4957 RRA -.1834 RC3 °7880 FAU .34081 RRT -.7445 RRF -.7683 RTF .9962

FDE-3.7006 FRAIl.5709 FC-18.8051 B_P 36944 SG810931.5 R23 .0359 R13 -.9964

BOA 1.3135 8RA 5.1255 BC3 9.2788 FSP 7087 S6110811.9 962 651.5 THA 176.12

3,617 DPA 14.08 RAp 161.18 ECC 1.2555

PO CST TIM INJ 2 LAT INJ 2 LONG

2104.4 -26.52 66.40

5650.9 -2.11 168.19

1811.4 -27.56 44.62

5419.1 -1.18 150.63

1532.3 -50.25 22.63

3271,0 1.17 137.93

ORBIT DETERMINATION ACCURACY

ST _ 2799.7 SR 717.7 SS 2399.5

CRT!-.6887 CRS .7889 CST -.9868

LSA 3715.2 MSA 554.4 SSA 17.7

EL1 2844.5 EL2 512.1 ALF 169.65

ARRIVAL DATE OCT 25 1965

EARTH TO MARS

186.25 ECC .22481 INC 1.5710 Vl 29.950

220.02 RCA 144.38 APO 228.13 V2 25.697

179.66 ZAC 86.82 ETC 258.85 CLF 53.60

3.683 DpA 14.03 RAp 161.06 ECC 1.2608

PO CST TIM INJ 2 LAT INJ 2 LONG

2099.5 -26.46 66.04

3665.3 -1.65 169.DD

1807.0 -27.50 44.31

3432.8 -.72 151.39

1529.3 -30.19 22.42

3285.3 1.64 138.57

ORBIT DETERI_INATION ACCURACY

ST 2903.7 SR 718.3 $8 2374.8

CRT -.6919 CRS .7904 CST -.9891

LSA 3778.9 MSA 554.2 SSA 17.4

ELI 2947,3 EL2 511.0 ALF 169,98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LAUNCH DATE OCT 24 1964 FLIGHT TIM( 368.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC C(_41C

RL 148.77 LAL .DO

8P ZIS.S1 LAP -1.52

RC 296.358 GL 12.98

PLANETOCENTRIC CONIC

C3 18.192 VHL 4.024

LHCH AZMTH LNCH TIME

90.00 18 39 41

80.00 11 1 48

100.00 20 10 4

100.00 12 14 5

110.90 21 38 Z3

110.OD 13 2 17

DIFFERENTIAL CCRRECTIONS

T0(-1.2923 TRA 5.3Z59 TC3-9.Z616 BAU Z.0112

ROE .5018 RRA -.1756 RC3 .7364 FAU .32848

FOE-3.S870 FRAIl.Z708 FC-17.4552 B_P 37752

BDE 1.$868 BRA 5.3Z88 BC3 9.2908 FSP 6803

DISTANCE 826.753 EARTH TO MARS

LOL 30.62 VL 3Z.738 GAL -5.97 AZL 88.42 HCA 254.14 SMA 186.31 ECC .22580 INC 1.5844 vl 29.950

LOP 264.78 VP 23.065 GAP -10.08 AZP 90.43 TAL 328.57 TAp 220.72 RCA 144.24 Apo 228.$7 VZ 25.731

GP 3.73 ZAL 136.63 ZAP 52.46 (T$ 182.30 ZAE 80.76 ET( 179.78 ZAC 86.75 ETC 258.85 CLp 52.$7

OLA 16.19 RAL 175.18 RAD 8587.6 VEL 11.729 PTH 2.07 VHP 3.751DPA 18.97 RAp 160.99 ECC 1.2665

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

2894.02 -27.59 74.13 38.50 96.62 19 24 35 2094.0 -26.39 65.67

4260.29 2.63 176.48 32.60 61.80 12 13 8 3890.3 -1.16 189.88

2402.52 -28.86 52.5_ 38.32 98.15 20 SO 7 18D2.5 -27.48 43.99

4047.03 3.74 158.89 32.06 60.32 13 21 32 3447.0 -.23 152.17

2126.24 -32.15 30.63 37.63 102.29 22 13 49 1528.2 -$0.13 22.20

3896.08 8.80 145.48 30,29 56.38 14 7 13 5296.1 2.13 189.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711013.9 _ 9_4.2 SG3 1939.4 ST 3008.0 SR 719.0 SS 2349.8

RflT -.7334 RRF -.7581RTF .9982 CRT -.6953 CRS .7922 CST -.9894

IGa11085.8 RZ3 .0366 R13 -.9963 LSA 3844.4 MSA 553.7 SSA 17.2

IM_111039.4 862 9SA.0THA 116.31 EL1 3050.5 EL2 509.6 ALF 170.29

LALJ_CH DATE OCT 24 1964 FLIGHT TIME 370.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CCNIC

RL 148.77 LAL .DO

RP 218.01 LAP -1.55

RC 297.448 GL 12.89

PLAN(TOCENTRIC CONIC

C3 18.554 V_ 4.069

LNCH AZMTH LNCN TIN(

90.00 18 44 59

90.00 _ I J_

100.00 20 14 49

100.00 12 13 53

110.00 21 42 39

110.00 18 Z 33

DIFFERENTIAL CCIIRECTION8

TDE-1.STO0 I_A 5.3339 TC3,-9.2309 BAU 2.0553

ROE .5D81RRA -.1_3 RC3 .7078 FAt) .3t23S

FDE-S.8306 FRAlO.9748 FC-19.3498 891P 38555

ODE 1.4612 BRA 5.5365 8C3 9.28i9 F_P iS30

DISTANCE 830.898 EARTH TO MARS

LOL 30.62 VL 32.742 GAL -8.08 AZL 88.40 HCA 255.34 SlAA 186.36 ECC .22684 INC 1.5976 vl 29.950

LOP 285.95 _ 23.107 GAP -10.25 AZIP 90.40 TAL 328.07 TAp 221.40 RCA 144.09 APO 228.63 V2 25.785

r_P 3.85 ZAL 137.44 ZAP 51.27 [79 182.36 ZAE 79.29 (TE 179.89 ZAC 86.65 ETC 258.85 CLP 51.17

OLA 1§.91 RAL 175.75 RAID 8_7.7 VI[L 11.745 PTH 2.07 VHp 3.8210pA 13.89 RAp 160.96 ECC 1.2724

L-I TIM( INJ LAT INJ LONG INJ fit ASC INJ AZNTH INJ 71NIl PO CST TIM INJ Z LAT INJ 2 LONG

2t_18.04 -27.55 73.74 39.34 86.81 19 29 28 2088.6 -26.32 85.29

4299.78 3.13 177,33 33.50 61.84 12 12 58 3895.9 -.88 170.70

2397.67 -28.81 52.18 39.15 96.32 20 54 47 1797.9 -27.$6 43.86

4041.78 4.24 159.51 32.08 80.38 13 21 35 3461.8 .27 152.98

2123.07 -32.11 30,60 38.45 102,41 22 18 2 1523.1 -$0.07 21.98

3809.33 7.10 146,J6 31.|Z 58,47 14 7 42 3309.4 2.64 139.93

NIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IVeT$1232,2 V_ 851.1 $63 1855.7 ST 3111.7 SR 719.8 SS 2825.6

RRT -.lr1_24 RRF -.7480 flTF .9981 CflT -.8985 CRS .7941CST -.9898

8G0||272.4 R|3 .03TS R13 -.9963 LSA 3910.7 MSA 553.2 SSA 17.0

SGI||2S3.| SG2 656,4 TNA 178,49 EL1 3153.2 ELI 508.1ALF 170.58

LAUNCH DATE OCT 24 1964 FLIGHT TIME 372.00 ARRIVAL DATE OCT 51 1965

DISTANCE 835.045 EARTH TO MARS

-8.20 AZL 88.39 HCA 256._5 5NA i86.42 ECC .22793 iHC 1.610T Vl 29.950

90.58 TAL 325.54 TAp 222.08 RCA 143.93 Apo 228.91V2 25.796

162,41 ZAE 77.86 ETE 180.00 ZAC 86.57 ETC 258.84 CLP 50.02

Nrl T_r TOSr r_Tr

RL 148.77 LAL .00 LOL 30.62 VL 52.745 GAL

RP 212.72 LAP -1.57 LOP 287.15 VP 28.149 GAp -10.42 AZP

RC 298.526 GL 12.85 GP 3.56 ZAL 130.05 Zkp 50.11ETS

PLANETOCENTRIC CONIC

C5 16.987 VHL 4.115 OLA 15.61RAL 178.$3 RAO 6587.7 VEL 11.761PTH 2.08 VHp 3.895 DPA 15.80 RAP 160.96 ECC 1.2787

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZtATH XNJ TIME PO CST TIM |NJ 2 LAT IMJ 2 LONG

go.oD 18 49 44 2883.16 -27.51 73.$5 40.1g 97.01 19 34 27 2088.2 -26.25 64.91

90.00 11 0 54 4311.77 3.84 178.22 34.34 61.90 12 12 46 5711.0 -.15 171.59

tOD.OO 20 19 40 2393.13 -28.77 51.82 40.00 98.50 20 59 33 1793.1 -27.29 43.$3

100.00 12 13 $9 4077.08 4.75 160.35 _3.73 60.45 13 21 36 3477.0 .78 155.81

110.00 21 47 1 2119.88 -32.06 30.36 39.29 102.55 22 22 20 1519.8 -30.00 21.75

110.00 IS 2 47 3923.10 7.61 146.91 31.97 56.57 14 8 10 3323.1 3.16 140.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-1.4510 TRA 5.7448 TCS-9.2429 BAU 2.0986 SG711442.1 SGR 938.8 SG3 1773.9 ST 3215.5 SR 720.1 SS 2296.2

ROE .5148 RRA -.1613 RC3 .6804 FAU .29891 RRT -.7117 RRF -.7381 RTF .9960 CRT -.7020 CRS .7961 CST -.9898

FOE-3.5920 FRAlO.8804 FC-15.2768 BSF 39325 S6611480.5 R29 .0383 R13 -.9962 LSA 3978.1 MSA 552.0 SSA 16.8

BD( 1.5395 8RA 5.7471 OCS 9.2679 FSP 6260 86111461.6 S62 658.4 THA 176.65 ELI 3256.0 ELZ 506.4 AL r 170.84

LAUNCH DATE OCT 24 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 2 1965

DISTANCE 839.193 EARTH TO MARS

32.748 GAL -6.31 AZL 88.38 HCA 257.73 SMA 186.47 ECC .22908 INC 1.6287 vl 29.950

90.35 TAL 325.00 TAP 222.74 RCA 143.76 APO 229.19

182.46 zA( 76.46 ETE 180.10 ZAC 86.51ETC 258.83

HELIOCENTRIC COLIC

RL 148.77 LAL .00 LQA. 30.62 VL

RP 212.48 LAP -1.59 LOP 288.35 VP 23.190 GAP -10.59 AZP V2 25.881

RC 299.592 GL 12.80 GP 3.49 ZAL 138.68 ZAP 48.99 ETS CLP 48.89

PLANETOCENTRIC CONIC

C3 17.$42 VHL 4.164 DLA 18.31 RAL 178.91 RAD 6867.7 VEL 11.778 PTH 2.08 VHP 3.968 DPA 18.70 RAP 161.00 ECC 1.2854

LNCH AZlATH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 54 53 2677.59 -27.46 72.95 41.06 97.20 19 39 31 2077.6 -26.18 64.51

gO.D0 11 0 28 4328.28 4.17 179.15 35.21 61.97 12 12 $1 3728.S .39 172.51

100.00 20 24 35 2888.$2 -28.72 51.47 40.86 98.68 21 4 24 1788.3 -27.22 42.99

100.00 12 13 22 4092.77 5.28 161.22 34.59 60,54 13 21 35 3492.8 1.$2 154.68

110.00 21 51 27 2116.54 -32.01 30.11 40.14 102.68 22 26 43 1516.5 -29.94 21.51

110.00 18 3 O $937.31 8.14 147.67 32.84 56.69 14 8 37 3337.3 3.70 141.40

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE-I.5SS9 TRA 5.9616 TC3-9.2115 BAU 2.1411 SG7t1646.0 SSR 927.4 SO3 1694.6 ST 3318.9 SR 720.5 SS 2268.1

ROE .5218 RRA -.1549 RC3 .6541 FAU ,28568 RRT -.7011 RRF -.7284 RTF .9959 CRT -.7053 CRS .7g82 CST -.ggo0

F08-3.5512 FRAIO.SDSO FC-14,2584 OSP 40095 $G811682.9 R23 .0392 R13 -.gg61 LSA 4046.8 MSA 550.9 SSA 16.6

DD( 1.6201 BRA 5.g686 BC3 9.2847 FSP G002 S6111664.2 SG2 660.2 THA 176.79 EL1 3358.5 EL2 S04.7 ALF 171.09

477



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 24 1954

HELIOCENTRIC CONIC

RL 148.77 LAL .DO

RP 212.15 LAF -1.61

RC 300.S45 GL 12.74

PLANETOCENTR[C CO_lC

C3 17.771 VHL 4.216

LNCH AZMTH LNCH TIME

90.00 19 0 8

90.00 10 59 49

100.00 20 29 36

100.00 _2 13 3

110.00 21 55 58

110.00 15 3 10

478A

FLIGHT TIME 576.00 ARRIVAL DATE NOV 4 1965

DISTANCE 845.342 EARTH TO MARS

LOL 50.62 VL 32.752 GAL -6.43 AZL 86.35 HCA 258.94 SMA 186.54 ECC .25028 1NC 1.6368 vl 29.950

LOP 289.55 VP 23.231 GAP -10.76 AZP 90.31TAL 324.45 TAp 223.38 RCA 143.58 Apo 229.49 V2 25.863

GF 3.41 ZAL 139.32 ZAP 47.90 ET$ 182.51 ZAE 75.09 ETE 180.20 ZAC 86.45 ETC 258.81CLP 47.81

DLA 14.99 RAL 177.50 RAD 6567.7 VEL 11.796 pTH 2.09 VHP 4.044 DpA 13.58 RAp 161.08 ECC 1.2925

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZ!dTfl INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2671.96 -27.41 72.54 41.95 97.40 19 44 40 2072.0 -26.10 64.12

4345.23 4.71 180.10 36.09 62.05 12 12 15 3745.2 .93 175.45

2383.44 -28.67 51.12 41.74 98.85 21 Q 19 1783.4 -27.15 42.64

4108.97 5.82 162.12 35.48 60.63 15 21 32 3509.0 1._7 155.57

2113.22 -31.96 29.86 41.01 102.82 22 31 11 1513.2 -29.87 21.28

3951.97 8.69 148.45 33.72 56.81 14 9 2 3352.0 4.26 142.16

DIFFERENTIAL CCRRECTIONS

T06-1.6195 TRA 6.1826 TC3-9.1642 BAU 2.1824

ROE .5282 RRA -.1489 RC3 .6287 FAU .27259

F06-3.5091 FRAtO.1084 FC-13.2791 BSP 40839

BOE 1.7054 BRA 6.1844 BC3 9.1657 FSP 5749

LAUNCH OATE OCT 24 1964

HELIOCENTRIC CcNIC

RL 148.77 LAL .00

RP 211.67 LAP -1.63

RC 301.687 GL 12.68

PLAN(TOCENTMIC CONIC

C3 18.225 VHL 4.269

INCH AZNTH LNCH TIME

90.00 19 5 27

90.00 10 59 14

100.00 20 34 41

100.00 12 12 42

110.00 22 0 32

110.00 13 3 19

DIFFERENTIAL CCflRECTIONS

TD(-1.7063 TRA 6.4079 TC3-9.1059 BAU 2.2236

ROE .5353 RRA -.1433 RC3 .6045 FAU .25999

FDE-3.4656 FRA 9.8272 FC-12.3502 BSP 41567

BDE 1.7902 6RA 6.4095 BC3 9.1260 FSP 5504

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11841.3 SGR 916.7 SG3 1617.3 ST 3421.9 SR 720.8 SS 2239.1

RRT -.6908 RRF -.7191 RTF .9958 CRT -.7086 CRS .8004 CST -.9901

SG811876.8 R23 .0401 R13 -.9960 LSA 4115.8 MSA 549.6 SSA 16.4

S6111858.3 SG2 661.8 THA 176.93 EL4 3460.6 EL2 502.9 ALF 171.3S

FLIGHT TIME 378.00 ARRIVAL DATE NOV 6 1965

DISTANCE 847.491 EARTH TO MARS

LOL 30_62 VL 32.755 GAL -6.56 AZL 88.35 HCA 260.14 SMA 186.60 ECC .23155 INC 1.6496 V1 29.950

LOP 290.76 VP 23.271 GAP -10.93 AZP 90.28 TAL 323.88 TAp 224.02 RCA 143.39 APO 229.80 V2 25.895

GP 3.33 ZAL 139.97 ZAP 46.84 ETS 182.55 ZA( 73.76 ETE 180.29 ZAC 86.41 ETC 258.79 CLp 46.75

DLA 14.67 RAL 178.09 RAD 6567.7 VEL 11.816 pTfl 2.09 VHP 4.123 DpA 13.45 RAP 161.20 ECC 1.2999

L-I TIME INJ LAT INJ L(_iG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN %NJ 2 LAT ;NJ 2 LONG

2666.28 -27.36 72.13 42.85 97.60 19 49 55 2066.3 -26.03 63.72

4362.66 5.27 161.08 36.99 62.14 12 11 57 3762.7 1.50 174.43

2376.53 -26.62 50.76 42.64 99.04 21 14 19 1778.5 -27.07 42.30

4125.64 6.38 163.04 36.38 60.73 13 21 27 3525.6 2.43 156.48

2109.87 -31.91 29.62 41.90 102.96 22 35 42 1509.9 -29.80 21.04

3967.07 9.25 149.26 34.63 56.95 14 9 26 5367.1 4.84 142.96

MIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12030.5 Sf_q 906.7 SG3 1542.4 ST 3524.7 SR 721.1 SS 220g.2

RRT -.6809 RRF -.7101 RTF .9957 CRT -.7121 CRS .8029 CST -.9902

Sr_12064.6 R23 .0411 R13 -.9958 LSA 4186.1 MSA 546.0 SSA 16.5

SG112046,4 SG2 663.2 THA 177.05 ELI 3562.7 EL2 500.9 ALF 171.54

LAUNCH DATE 0C7 24 I9S4

HELIOCENTRIC CONIC

RL 146.77 LAL .00 30.62 VL $2.759 GAL

RP 2It.SO LAP -1.64

RC $02.717 GL 12.61

PLANETOCENT_|C CONIC

CS 18.705 VHL 4.325

LNCH AZMTH LNCH TIME

90.00 19 10 50

90.00 10 58 $6

100.00 20 39 50

100.00 12 1| 18

110.00 22 5 11

110.00 18 S 26

DIFFERENTIAL CORRECTIONS

70E-1.7991 TRA 6.6390 TC3-9.0S39 6AU 2.2638

ROE .5426 RRA -.1362 RC3 .5812 FAU .24764

FOE-3.4193 FRA 9.5505 FC-11.4619 6SP 42283

BOE 1.8791 9RA 6.6404 BC3 9.0526 FSP 5267

FLIGHT TIME 380.00 ARRIVAL DATE NOV 8 1965

LAUNCH DATE OCT 24 1964

DISTANCE 851.640 EARTH TO MARS

-S.69 AZL 68.54 HCA 261.35 SMA 186.66 ECC .23285 INC 1.6625 vl 29.950

APO 250.15 V2 25.925

ETC 256.76 CLP 45.73

LOL

LOP 291.97 VP 23.311 GAP -11.10 AZP 90.25 TAL 323.29 TAp 224.64 RCA 143.20

GP 3.26 ZAL 140.65 ZAP 45.82 ETS 182.59 ZAE 72.46 ETE 180.38 ZAC 86.37

DLA 14.33 RAL 178.69 RAO 6567.8 vEL 11.636 PTH 2.10 VtAp 4.204 DpA 13.32 RAp 161.54 ECC 1.S078

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2660.59 -27.31 71.73 43.77 97.80 19 55 11 2060.6 -25.95 63.32

4380.54 5.83 182.08 37.92 62.24 12 11 37 3780.5 2.07 175.42

2373.60 -28.56 50.40 43.56 99.22 21 19 23 1773.6 -26.99 41.95

4142.75 6.95 164.00 37.31 60.85 13 21 21 3542.8 5.01 157.42

2106.52 -31.86 29.37 42.60 103.10 22 40 18 1506.5 -29.73 20.81

3982.60 9.83 150.10 35.56 57.09 14 9 49 _'582.6 5.42 143.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712212.6 Sr,_q 697.5 SG3 1469.7 ST 3626.6 SR 721.3 SS 2177.9

RRT -.6713 RRF -.7015 RTF .9955 CRT -.7154 CRS .8053 CST -.9903

SG812245.5 R23 .0421 R13 -.9957 LSA 4256.4 MSA 546. S SSA 16.1

S6112227.4 SG2 664.3 THA 177.17 EL1 366S.8 EL2 498.8 ALF 171.75

FLIGHT TIME 382.00 ARRIVAL DATE NOV 10 1985

HELIOCENTRIC CONIC DISTANCE 855.788 EARTH TO MARS

RL 148.77 LAL .00 LOL 30.62 VL $2.763 GAL -6.83 AZL 68.32 HCA 262.56 SMA 186.73 ECC .23423

RP 211.33 LAP -1.66 LOP 293.18 VP 23.350 GAP -11.27 AZP 90.22 TAL 322.69 TAp 225.25 RCA 142.99

tiC 303.736 _ 12.53 GP 3.19 zAL 141.29 ZAP 44.83 ETS 182.62 ZAE 71.18 ETE 180.46 ZAC 86.35

PLANETOCENTRIC CONIC

C3 19.212 VHL 4.$83 DLA 13.99 RAL 179.29 RAO 6567.8 VEL 11.857 pTH 2.10 VHP 4.287 DPA 13.17

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 16 17 2654.89 -27.26 71.32 44.70 97.99 20 0 32

90.00 10 57 57 4398.85 6.41 183.12 38.87 62#36 12 11 16

100.00 20 45 2 2366.69 -28.51 50.05 44.49 99.40 21 24 31

100.00 12 11 53 4160.30 7.53 164,97 38.26 60.99 13 21 14

110.00 22 9 53 2103.18 -31.81 29.12 43.72 103.24 22 44 56

110.00 15 3 32 3996.56 10.42 150.96 36.51 57.26 14 10 10

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACy

70E-1.8935 "IRA 6.8746 TC3-8.9506 BAu 2.3035 S6712387.7 $GR 888.7 863 1399.3

ROE .5502 RRA -.1335 RC3 .5590 FAU .23569 RRT -.6923 RRF -.6934 RTF .9954

FOE-3.3726 FRA 9.2774 FC-10.6203 BSP 42977 3¢,812419.6 R23 .0432 R13 -.9955

SOS 1.9718 BflA 6.8759 6C3 8.96S0 FSP 5037 SG112401.7 SG2 665.1 THA 177.27

INC 1.6752 VI 29.950

APO 230.47 V2 25.956

ETC 258.7S CLP 44.74

RAP _61.53 ECC 1.3162

[NJ 2 LAT INJ 2 LONG

2054.9 -25.87 62.92

3798.9 2.66 176.45

1768.7 -26.92 41.61

$560.3 3.60 158.39

1503.2 -29.65 20.57

3398.6 6.03 144.61

ORBIT DETERMINATION ACCURACY

ST 3728.3 SR 721.4 SS 2146.0

CRT -.7189 CRS .8080 CST -.9904

LSA 4327.7 MSA 544.3 SSA 16.0

ELI 3764.8 EL2 496.6 ALF 171.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 211.08 LAp -1.68

RC 304.746 GL 12.45

PLANETOCENTRIC CONIC

C3 19.749 VHL 4.444

LNCH AZMTH LNCH TIME

90.00 19 21 48

90.00 10 57 16

100.00 20 50 18

100.00 12 11 27

110.00 22 14 39

110.00 13 3 36

479A

FLIGHT Tit( 384.00 ARRIVAL DATE NOV 12 1965

DISTANCE 859.935 EARTH TO MARS

L04. 30.62 VL 52.767 GAL -6.97 AZL 86.31 HCA 265.78 SMA 186.80 ECC .23567 IRE 1.6860 vl 29.850

LOP 294.39 VP 23.389 GAp -11.44 AZP 90.18 TAL 522.07 TAp 225.85 RCA 142.78 Apo 250.82 V2 25.986

GP 3.13 ZAL 141.97 ZAP 43.86 ETS 182.66 ZAE 69.94 ETE 180.54 ZAC 86.53 ETC 258.69 CLP 43.78

DLA 13.64 RAL 179.89 RAO 6567.6 VEL 11.860 PTH 2.11 VHp 4.372 OpA 13.01 RAp 161.74 ECC 1.3250

L-I TZME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2649.21 -27.20 70.91 45.65 98.19 20 5 57 2049.2 -25.79 62.53

4417.59 7.00 184.18 39.63 62.49 12 10 54 3617.6 3,26 177.49

2363.77 -28,45 49,69 45.43 99.57 _1 29 42 1763.8 -26.84 4|.26

4178.27 8.12 165.98 39.23 61.13 13 21 5 3578.3 4.21 159.38

2099.67 -31.76 28.68 44,66 103.37 22 49 39 1499.9 -29.59 20.34

4014,93 11.02 151.84 37.48 57.44 14 10 31 3414.9 6.65 145.48

DIFFERENTIAL (_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.9921 TRA 7.1154 TC3-8,8590 9AU 2.3434 36712558.1 6f_ 880.7 SG3 1331.5

ROE .5581RRA -.1293 RC3 .5378 FAU .22418 RRT -.6538 RflF -.6860 RTF .9952

FOE-3.3263 FRA 9.0075 FC3-9.8273 BSP 43636 SG812589.0 R23 .0443 R13 -.9953

DOE 2.0508 BRA 7.1185 8C3 8.8753 FSP 4810 SG112571.4 _2 665.7 THA 177.37

LAUNCH OATE OCT 24 1964 FLIGHT TIME 386.00

Ht[LIOCENTRIC CGNIC DISTANCE 664.080

flL 148.77 LAL .00 LOL 30.62 VL 32.771 GAL -7.11 AZL 88.30 HCA 265.00 SMA 186.87 ECC .23717

RP 210.82 LAp -1.69 LOP 295.61 VP 23.427 GAP -11.61 AZP 90.15 TAL 321.43 TAP 226.43 RCA 142.55

RC 305.746 GL 12.36 GP 3.06 ZAL 142.65 ZAP 42.93 ETS 182.69 ZAE 68.72 ETE 180.62 ZAC 86.32

pLAN[TOCENTRIC CONIC

C3 20.317 VHL 4.507 DLA 13.28 RAL 180.50 RAD 6567.8 VEL 11.904 PTH 2.12 VHP 4.460 DpA 12.85

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C3T TIM

90.00 19 27 21 2643.57 -27.15 70.51 46.62 98.39 20 11 25 2043.6

SO.GO 10 56 34 4436.74 7.60 185.26 40.82 62.64 12 10 3! 38_6.7

100.00 20 55 38 2358.89 -28.40 49.34 46.39 99.75 21 34 57 1758.9

100.00 12 10 59 4196.65 8.72 167.01 40.22 61.30 13 20 55 3596.6

110.00 22 19 27 2098.80 -31.70 28.64 45.61 103.50 22 54 24 1496.6

110.00 13 3 39 4031.70 11.63 152.76 38.46 57.63 14 10 50 3431.7

DIFFERENTIAL CORRECTIONS MID-COURW[ EXECUTION ACCURACy

TOE-2.0925 TRA 7.3623 TC3-8.7359 9AU 2.3825 SG712721.$ S_ 873.2 563 1265.6

RDE .5862 RRA -.1258 RC3 .5174 FAU .21297 RRT -.6458 RRF -.8791RTF .9950

FD[-3.2769 FRA 8.7415 FC3-9.0750 93P 44292 S6812751.5 RZ3 .0455 R15 -.9951

DOE 2.1677 8RA 7. 3634 BC3 8.7712 FSP 4593 S6112734.1 SG2 666.1 THA 177.46

ORBIT DETERM|NATION ACCURACY

ST 3830.4 SR 721.5 89 2113.8

CRT -.7226 CRS .8109 CST -.9904

LSA 4400.8 MSA 542.1 SSA 15.8

ELI 3866.4 EL2 494.1 ALF 172.12

ARRIVAL DATE NOV 14 1965

EARTH TO MAR9

INC 1.7007 V1 29.950

APO 231.19 V2 26.015

ETC 258.65 CLP 42.64

RAp 161.98 ECC 1.3544

INJ 2 LAT INJ 2 LONG

-25.71 62.13

_.88 178.57

-26.76 40.92

4.82 160.39

-29.52 20.11

7.Z8 146.37

ORBIT DETERMINATION ACCURACY

ST 3930.9 SR 721.5 85 2080.0

CRT -.7262 CR$ .8138 CST -.9904

LSA 4472.9 MSA 539.8 8SA 15.7

EL1 3966.2 ELI 491.7 ALF 172.29

LAUNCH OATE OCT 24 1964 FLIGHT TI_ 388.00 ARRIVAL DATE NOV 16 1965

HELIOCEMTRIC C.t311C

RL 148.77 LAL .oO

RP 210.59 LAP -1.71

RC 308.737 ;L 12.27

PLANETOCENTRtC CO#41C

C3 20.918 VHL 4.574

LNCH AZMTH LNCH 71ME

90.00 19 32 58

90.00 10 55 50

100.00 21 1 0

100.00 12 10 29

110.00 22 24 18

110.00 13 3 40

DISTANCE 868.222 EARTH TO MARS

LOt. 30.62 VL 32.775 GAL -7,26 AZL 88.29 HCA 266.22 3HA 1U6.94 [CC .Z_874 :N_ z.rz:Q yz _y._G

LOP 296.84 VP 25.464 GAP -11.78 AZP 90.11 TAL 320.78, TAp 227.00 RCA 142.51APO 231.57 ¥2 26.043

GP 3,00 ZAL 145.34 ZAp 42.03 ET3 182.71 ZAE 67.55 (TE 180.69 ZAC 86.31ETC 258.60 CLP 41.94

DLA 12.91RAL 181.11RAO 6567.6 VEL 11.929 PTH 2.12 VHp 4.549 DpA 12.65 RAp 162.26 ECC 1.3443

L-[ TiME INJ LAT INJ LONG INJ RT ASC TNJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT |HJ 2 LONG

2637.97 -27.09 70,11 47.60 98.58 20 16 56 2058.0 -25.62 61.75

4456.29 8.21 186.56 41.63 62.81 12 10 6 3856.3 4.50 179.66

2354.07 -28.34 46.99 47.57 99.93 21 40 14 1754.1 -26.68 40.59

4215.42 9.33 168.07 41.25 61.47 13 20 45 3615.4 5.45 161.45

2093.39 -31.65 28.40 46.57 103.64 22 59 12 1495.4 -29.46 19.88

4048.87 12.26 153.69 59.49 57.84 14 11 9 3448.9 7.92 147.28

DIFFERENT[ AL CORRECTION8

T0(-2.1963 TRA 7.6152 TC3-6.6448 8AU 2.4215

ROE .5746 RRA -.1224 RC3 .4980 FAU .20216

FOE-3.2285 FRA 8.4791 FC3-6.3685 BSP 44918

60E 2.2702 BRA 7.6162 DC3 8.6589 FSP 4361

LAUNCH DATE OCT 24 1964

HELIOCENTRIC CONIC

RL 148.77 LAL .00

RP 210.34 LAp -1.72

RC 307.716 GL 12.18

PLAN[TOCENTRIC CONIC

C3 21.554 VHL 4.643

LNCH AZI4TM LNCH TIN[

90.00 19 38 37

90.00 10 55 5

100.00 21 6 24

100.00 12 9 59

110.00 22 29 12

110.00 13 3 41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12879.9 SGR 866.2 SG3 1202.4 ST 4030.9 SR 721.5 SS 2045.3

RRT -.6385 RRF -.6727 RTF .9947 CRT -.7298 CRS .8169 CST -.9904

_6812909.0 R23 .0466 R13 -.9948 LSA 4545.6 MSA 537.3 SSA 15.6

SG112891.6 362 666.2 THA 177.54 ELI 4065.6 EL2 489.1 ALF 172.45

PLIGHT TIM( 390.00 ARRIVAL DATE NOV 18 1965

DISTANCE 872.361 E4RT_ TO MARS

LOL 30.62 VL 32.780 6AL -7.42 AZL M.27 HCA 267.44 SMA 187.02 ECC .24039 INC 1.7261 VI 29.950

LOP 298.06 VP 23.501 GAP -11.95 AZP 90.08 TAL 320.11 TAp 227.55 RCA 142.06 APO 231.97 V2 26.071

GP 2.94 ZAL 144.04 ZAP 41.15 ET3 182.74 ZAJ[ 66.37 ETE 180.76 ZAC 86.32 ETC 258.55 CLP 41.06

DLA 12.54 RAL 181.73 RAD 6567.9 VEL 11.955 PTH 2.13 VHP 4.641 DpA 12.46

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH XNJ TIME PO CST TIM

2832.45 -27.03 69.71 48.60 98.77 20 22 29 2032.4

4476.21 8.83 187.52 42.87 62.99 12 9 42 3876.2

2349.31 -28.28 48.65 48.37 100.10 21 45 34 1749.3

4234.58 9.96 169.15 42.27 61,67 13 20 33 3634.6

2090.25 -31.60 28.17 47.56 103.76 23 4 2 1490_2

4066.41 12.89 154.66 40.53 58.06 14 11 27 3466.4

DIFFERENTIAL C.CRRECTION8

TOE-2.3045 TRA 7.8743 TC3-8.5247 BAU 2.4604

flOE .5833 RRA -.1196 RC3 .4794 FAU .19168

FOE-3.1757 FRA 8.2200 FC3-7.6991 BSP 45537

BOE 2.3772 8RA 7.8752 BC3 8.5382 FSP 4175

MAp 162.56 ECC 1.5547

INJ 2 LAT INJ 2 LONG

-25.54 61.36

5.14 180.78

-26.60 40.26

6.09 162.49

-29.39 19.66

8.58 148.22

ORBIT DETERMINATION ACCURACY

ST 4130.9 SR 721.4 SS 2010.0

CRY -.7335 CRS .8201CST -.9904

LSA 4619.4 MSA 534.6 SSA 15.5

EL1 4165.1EL2 486.3 ALF 172.60

MID-COURSE EXECUTION ACCURACY

SGT13032.7 SGR 859.7 SG3 1141.2

RRT -.6315 RRF -.6671RTF .9945

86813061.0 R23 .0462 R13 -.9946

S6113044.0 SG2 666.0 THA 177.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 24 1964 FLIGHT TXME 392.00 ARRIVAL DATE NOV 20 IRS5

HELIOCENTRIC CON|C

RL 148.7T LAL .00

RP 210.10 LAp -1.74

RC 308.891 GL 12.07

PLAMETOCEMTRIC CONIC

C3 22.227 VHL 4.715

LNCM AZMTM LMCH TIME

90.00 19 44 16

90.00 10 54 19

100.00 21 11 51

100.00 12 9 27

110.00 22 34 8

110.00 16 3 40

OIFF(RENTIAL CORRECTION8

702-2.4181 TRA 8.1390 TC3-8.3983 BAU 2.4994

ROE .$923 RRA -.1174 RC3 .4617 FAU .18160

F02-3.1237 FRA 7.9631 FC3-7.0733 B3P 46120

ROE 2.4877 8RA 8.1398 8C3 8.4110 FSP 3975

DISTANCE 876.496 EARTH TO MARS

LOt. 30.62 VL 32.784 GAL -7.56 AZL 88.26 HCA 268.67 SNA 187.0g [CC .24210 INC 1.7388 vl 29.950

LOP 299.29 YF 23.537 GAP -12.13 AZP 90.04 TAL 319.42 TAp 228.09 RCA 141.80 APO 232.39 V2 26.098

&p 2.86 ZAL 144.74 ZAP 40.30 ST8 182.76 ZAE 65.23 ETE 180.83 ZAC 86.33 ETC 258.49 CLP 40.21

DLA 12.16 RAL 182.34 RAO 6567.9 VEL 11.984 PTH 2.14 VHP 4.736 OPA 12.26 RAp 162.89 ECC 1.3658

L-I TIME INJ LAT INJ LONG |NJ RT ASC IHJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2627.01 -26.98 69.32 49.61 98.96 20 28 5 2027.0 -25.46 60.98

4496.52 9.46 188.68 43.g2 63.18 12 9 16 3896.5 5.78 181.92

2344.64 -28.23 46.32 49.38 100.27 21 50 56 1744.6 -26.52 39.93

4254.16 10.59 170.26 43.33 61.88 13 ZO 21 3654.2 6.74 163.58

2087.19 -31.$5 27.95 48.56 103.89 23 8 $5 1497.2 -29.32 19.45

4084.33 13.$3 155.65 41.60 58.31 14 11 45 3464.3 9.24 149.17

MID-COURSE EX(CUTIOi ACCURACY ORBIT DETERMINATION ACCURACy

S_e713179.9 9GR 853.7 SG3 1082.2 ST 4239.0 SR 721.2 86 1973.7

RflT -.6254 RRF -.6621 RTF .9942 CRT -.7373 CR8 .8235 CST -.9904

S6813207.$ R23 .0496 R13 -.9943 LSA 4693.1 MSA 531.7 SSA 15.3

SG113190.7 SO2 665.6 THA 177.67 ELI 4263.7 EL2 483.3 ALF 172.74

LAUNCH DATE OCT 24 1964 FLIGHT TIM( 394.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CCNIC

RL 146.77 LAL .00

RP 209.86 LAF -1.73

RC 309.654 GL 11.97

PLAM(TOCENTfllC CONIC

C3 22.940 YHL 4.790

LNCH AZNTN L_H TIM(

90.00 19 50 1

90.00 10 53 33

100.00 21 17 20

100.00 12 8 55

110.00 22 39 S

110.00 13 3 39

DIFFERENTIAL CCRRECTIONS

TOE-2.5316 TRA 8.4109 TC3-6.2661 BAU 2.$387

ROE .6016 RRA -.1156 RC3 .4448 FAU .17188

FOE-3.0710 FRA 7.7099 FC3-6.4866 BSP 46667

80E Z.6021 BRA 8.4117 BC3 8.2780 FSP 3780

DISTANCE 8_0.626 EARTH TO MARS

LOL 30.62 VL 32.769 GAL -7.74 AZL 88.25 HCA 269.90 SMA 187.17 ECC .24389 INC 1.7515 vl 29.950

LOP 300.52 VP 23.372 GAP -12.31 AZP gO.O0 TAL 316.72 TAp 228.62 RCA 14t.52 APO 232.82 V2 26.124

GP 2.62 zAL I45.43 ZAP 3t).47 (TS 162.76 ZAE 64.11 ST( 180.69 ZAC 86.36 ETC 258.43 CLP 39.39

OLA 11.77 RAL 182.96 RAO 6367.9 VEL 12.013 PTH 2.14 VHP 4.832 DpA 12.05 RAp 163.25 ECC 1.3775

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2821.67 -26.92 68.94 50.65 99.14 20 33 43 2021.7 -25.38 80.61

4517.18 10.09 189.87 45.00 63.40 t2 8 30 3917.2 6.44 183.09

2340_06 -28.17 47.99 50.40 100.43 21 56 20 1740.1 -26.44 39.61

4274.03 11.22 171.40 44.4t 62.11 13 20 9 3674.0 7.40 164.69

2084.23 -31.$0 27.73 49.57 104.01 23 13 50 1484.2 -29°26 19.24

4102.62 14.16 158.66 42.68 $8.$7 14 12 1 3502.6 9.92 180.16

MID-COURSE EXECUTICH ACCURACY ORBIT DETERMINATION ACCURACY

$6T13321.2 8_ 646.1 SO3 1025.S ST 4326.5 SR 721.0 88 1936.7

flflT -.6199 RRF -.6576 RTF .9939 CRT -.7412 CRS .6270 CST -.9903

SG_13350.1 R23 .0112 R13 -.9949 LSA 4767.2 MSA $28.7 SSA 13.2

$0113333.6 SG2 665.0 THA 177.73 EL1 4361.7 EL2 480.3 ALF 172.87

LAUNCH DATE OCT 24 1964 FLIGHT TIME 398.00 ARRIVAL DATE NOV 24 1S65

DISTANCE 884.751 EARTH TO MARS

-7.92 AZL 88.24 HCA 271.13 SMA 187.25 ECC .24176 INC 1.7842 vl 29.950

229.13 RCA 141.23 APO 233.27 V2 26.149

180.95 ZkC 86.38 ETC 258.37 CLP 38.59

HELIOCENTRIC CON|C

RL 148.77 LAL .00 LOt. 30.62 VL 32,791 GAL

RP 209.8S LAP -1.76 LOP 301.75 VP 23.607 GAP -12.49 AZP 89.97 TAL 318.00 TAp

RC 310.607 GL 11.86 GP 2.77 ZAL 146.16 ZAp 38.67 ETS 182.80 ZAE 63.02 ETE

PLANETOCENTRIC CONIC

C3 28.694 _HL 4.868 DLA 11.38 RAL 163.$6 RAO 6568.0 VEL 12.045 PTH 2.15 VHP 4.g31 OPA 11.83 RAp 163.64 ECC 1.3899

LMCN AZMTN LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC lNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 55 46 2616.43 -26.86 68.57 51.69 99.32 20 39 22 2016.4 -25.30 60.25

90.00 10 52 45 4536.19 10.73 191.08 46.11 63.64 12 8 23 3938.2 7.10 184.26

1OO.OO 21 22 $0 2335.59 -28.12 47.67 51.44 100.59 22 1 46 1735.6 -26.37 39.30

100.00 12 6 21 4294.28 11.86 172.56 45.52 62.36 13 19 56 3694.3 8.07 165.82

110.00 22 44 3 2061.36 -31.46 27.52 $0.60 104.12 23 18 46 1481.4 -29.20 19.04

110.00 13 3 36 4121.25 14.84 187.71 43.79 58.85 14 t2 18 3521.3 10.61 151.16

DIFFERENTIAL CCRR(CT|OPS M|D-COURS( (X(CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.6513 TRA 8.6693 TC3-6.1281 6AU 2.5762 $6713461.2 Sr, R 842.9 SO3 970.7 ST 4428.3 SR 720.7 SS 1898.8

ROE .6112 RRA -.1144 RC3 .4266 FAU .16249 RRT -.6151 RRF -.6543 RTF .9933 CRT -.7431 CRS .8306 CST -.9902

FOE-3.0173 FRA 7.458S FC3-$.9373 BSP 47199 sr,813487.6 R23 .0829 R13 -.9936 LSA 4841.5 MSA 525.6 SSA 15.1

BOE 2.7208 BRA 8.6900 BC3 8.1394 FSP 3$gt S6113471.2 SG2 694.1 THA 177.79 EL1 4459.1 EL2 477.1 ALF 173.00

LAUNCH DATE OCT 24 1964 FLIGHT TIM( 396.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CCIAIC

RL 148.77 LAL .00

RP 209.44 LAP -1.78

RC 311.551 GL 11.74

PLANETOCENTRIC CONIC

C$ 24.492 _HL 4.949

LNCH AZMTN LNCH TIM(

90.00 20 I 32

90.00 10 51 57

100.00 21 26 22

100.00 12 7 47

110.00 22 49 9

110.00 13 3 33

DIFFERENTIAL COIRECTION8

TOE-2.7748 TRA 8.9749 TC3-7.9944 9AU 2.6179

ROE .6212 RRA -.1137 RC3 ,4131 FAU ,13344

FOE-2.9827 FRA 7.2099 FC3-5.4238 BSAP 47709

80( 2.8433 BRA 6.9756 BC3 7.9951 FSP 3407

DISTANCE 888.869 EARTH TO MARS

LOL 30.62 VL 32.798 GAL -8.09 AZL 96.22 HCA 272.37 _tlA 187.34 ECC .24771 ]MC 1.7770 VI 29.950

LOP 302.99 Vie 23.641 GAp -12.67 AZ1P 89.9_ TkL 317.27 TAp 229.63 RCA 140.93 APO 233.74 V2 26.174

GP 2.72 ZAL 146.88 ZAp 37.90 ETS 182.92 ZAE 61.96 ETE 181.01ZAC 66.42 ETC 258.31CLP 37.82

DLA 10.96 RAL 184.21RAO 6598.0 VEL 12.078 PTH 2.16 VHP 5.033 DpA 11.60 RAp 164.05 ECC 1.4031

L-| T|14( INJ LAT INJ I._NG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2611.35 -26.90 99.21 S_.TS 99.49 20 45 3 2011.3 -25.22 59.90

4559.54 11.37 |92.32 47.23 63.89 12 7 57 3959.5 7.77 185.49

2331.25 -26.06 47.36 52.50 100.75 22 7 14 1731.2 -26.29 39.00

4314.88 12.51 173.74 49.65 62.63 13 19 42 3714.9 8.75 166.98

2078.63 -31.41 27.32 51.65 104.23 23 23 44 1478.6 -29.14 18.65

4|40.24 15.51 158.77 44.93 59.15 14 12 34 3540.2 11.30 152.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTt3§94.4 SGR 836.1 SG3 918.0 ST 4523.2 SR 720.4 SS 1860.0

RRT -.6||ORRF -.6516 RTF .9931 CRT -.7491CRS .8344 C$T -.990]

SG813620.2 RZ3 .0548 R13 -.9932 LSA 4915.8 MSA 522.3 SSA 18.0

86113604.| $62 663.0 THA 177.84 EL1 4555.6 EL2 473.8 ALF 173.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 25 1964

HELIOCENTRIC C(_41C

RL 148.73 LAL .00

RP 256.64 LAP .41

RC 191.655 GL -3§.15

PLANETOCENTR|C COcNIC

CS 23.735 VHL 4.872

LNCH AZMTH LNCH TIME

90.00 23 25 17

go.o0 2 53 34

100.00 0 23 52

100.00 4 41 36

110.00 0 44 t0

110.00 6 37 48

FLIGHT TIME 240.00 ARRIVAL DATE JUN 22 1965

DISTANCE 574.276 EARTH TO MARS

LOt. 31.61VL 33.178 GAL -5.43 AZL 94.87 HCA 184.85 SMA 194.07 ECC .25111 INC 4.8724 V1 29.958

LOP 216.45 VP 20.924 GAP 7.20 AZP 85.15 TAL 332.41 TAp 157.26 RCA 145.34 Apo 242.80 v2 23.226

GP 24.64 ZAL 123.25 ZAP 142.85 ETS 141.20 ZAE 152.21ETE 63.98 ZAC 113.39 _TC 254.64 CLP 151.27

DLA -25.91RAL 150.77 RAD 6566.0 VEL 12.046 PTH 2.15 VHP 5.773 DPA 20.37 RAP 198.26 [CC 1.3906

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

1269.85 9.06 346.93 17.93 116.94 23 46 27 669.8 12.61 340.04

5885.65 25.59 282.60 24.12 102.75 4 31 40 5285.7 27.00 274.26

1093.36 6.71 332.70 16.66 119.20 0 42 6 493.4 10.55 326.01

5537.37 28.12 257.53 24.72 100.60 6 13 54 4937.4 29.29 248.97

1029.67 1.88 324.89 t3.68 124.14 1 1 20 429.7 6.34 318.65

5173.83 33.73 230.92 23.67 95.92 8 4 2 4573.8 34.18 221.71

DIFFERENTIAL CCRRECTIONS

TOE 2.0179 TRA-2.4869 TC3 1.7339 8AU .7373

ROE 1.4593 RRA-l.2327 RCS 1.6400 FAU .15895

FDE-4.7578 FRA 3.9110 FC3-5.7970 BSlP 18294

ODE 2.4903 8RA 2.7757 8C3 2.3867 FSP 2686

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CCNIC

RL 148.75 LAL .00

RP 236.29 LAP .38

RC 193.877 GL -28.61

PLANETOCENTRIC CONIC

CS 20.445 VHL 4.522

LNCH AZMTM LNCH TIN(

90.00 22 3 16

90.00 4 33 31

100.00 25 12 12

100.00 8 7 18

110.00 23 53 44

110.00 7 42 14

MID-GOURRE EXECUTION ACCURACY

8GT 4385.8 $Td_ 2845.4 SG3 815.6

RRT .9671 RRF -.9989 RTF -.9559

SG8 5211.2 R23 -.2194 RI3 -.9753

SGI 5175.2 $62 610.9 THA 32.74

FLIGHT TIME 242.00

DISTANCE 577.873

LOt. 31.81 VL 33.152 GAL -5.$5 AZL 93.76 .CA 185.81 S.A 193.59 ECC .24881
LOP 217.42 VP 20.925 GAP 6.78 kIP 86.28 TAL 332.66 TAP 158.47 RCA 145.42

GP 21.45 ZAL 125.40 ZAP 144.$4 ETS 145.29 ZAE 153.25 ETE 62.22 ZAC 110.40

DLA -19.68 RAL 133.02 RAO 886_11V(L 11.909 PTH 2.12 VHP 3.497 DPA 17.30

L-I TIM( INJ LAT INJ _ INJ RT A$C |NJ AZI4TH |NJ TIHE PO CST TIM

1553.37 -.02 2.99 14.63 118,32 22 29 11 955.4

5527.92 28.32 258.81 21.99 90.26 6 5 39 4927.9

1332.93 -1.37 343.89 13.88 119.86 23 34 25 732.9

5225.59 29.87 234.65 21.97 88.72 7 34 22 4625.6

1202.79 -4.73 333.93 11.79 123.89 24 13 47 602.8

4928.51 33.81 211.82 21.70 84.64 9 4 22 4328.5

DIFFERENTIAL CCRRECTIONS

TOE 1.7541 TRA-2.4688 TCS 2.0151 BAU .7144

RDE 1.1053 RRA-l.0898 RC3 1.8848 FAU .17421

FOE-4.4378 FRA 4.4438 FC3-7.3789 BSP 17516

BDE 2.0733 BRA 2.6984 BCS 2.6137 FSP 2932

ORBIT DETERMINATION ACCURACY

ST 2566.3 SR 1783.6 SS 2883.8

CRT .9933 CRS 1.0000 CST .9926

LSA 4245.4 MSA 245.5 SSA 3.1

EL1 3120.7 ELI 169.1 ALF 34.74

ARRIVAL DATE JUN 24 1965

EARTH TO MARS

INC 3.7615 VI 29.958

APO 241.75 V2 23.261

ETC 254.96 CLP 150.80

RAP 197.21 ECC 1.3365

INJ 2 LAT INJ 2 LONG

3.77 356.36

28.05 248.26

2.61 339.37

29.37 225.89

-.25 327.72

32.70 202.76

ORBIT DETERMINATION ACCURACY

ST 2436.6 SR 1468.8 88 2805.1

CRT .9931 CRS 1.0000 CST .9936

LSA 3989.2 MSA 220.2 SSA 4.6

EL1 2841.2 EL2 147.5 ALF 31.00

MID-COURSE EXECUTION ACCURACy

$6T 4392.9 SGR 2525.6 $63 913.9

RRT .9670 RRF -.9990 RTF -.9582

SG8 5067.1 R23 -.2237 R13 -.9742

SGI 5035.9 SG2 561.3 THA 29.47

LAUNCH DATE OCT 25 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL 148.T_ LAL .00

RP 235.94 LAP .35

RC 195.066 GL -23.40

PLANETOCENTRIC CONIC

C3 18.449 VHL 4.295

LNCH AZMTH LNCH TiME

90.00 21 20 0

90.00 5 29 53

100.00 22 33 27

100.00 6 59 6

110.00 23 24 3

110.00 8 25 1

DIFFERENTIAL C_IBRECTION$

TOE 1.5601 T_A-2.4468 TC3 2.2132 8AU .6795

ROE .6795 RRA -.9818 RC3 1.6407 FAU .18635

FDE-4.1687 FRA 4.9106 FC3-8.7443 BSP 17236

80E 1.7909 8RA 2.6364 8C3 2.7550 FSP 3249

DISTANCE 581.490 EARTH TO MARS

LOL 31.61VL 33.128 GAL -5.2£ AZL 92.98 HCA !86.78 SHA !93.!3 ECC .24661 !NC 2.9652 vl 29:956

LOP 218.39 VP 20.g23 GAP 6.36 AZP 87.06 TAL 332.89 TAp 159.67 RCA 145.50 Apo 240.75 v2 23.297

GP 19.06 ZAL 126.74 ZAp 145.06 ETS 148.87 ZAE 157.64 ETE 61.26 ZAC 108.14 ETC 2§5.16 CLP 150.15

DLA -14.68 RAL 154.66 RAO 6567.7 VEL 11.825 PTH 2.09 VHp 5.285 DpA 15.01 RAp 196.41 ECC 1.3036

L-I T[ME INJ LAT INJ LONG INJ RT ASC !NJ AZMTH !NJ T|HE PO CST TIM [NJ 2 LAT INJ 2 LONG

1721.01 -5.34 12,26 13.74 117.85 21 48 41 1121.0 -1.57 5.60

5313.66 27.39 241.33 19.64 82.52 6 58 27 4713.7 26.07 232.91

1484.02 -6.46 354.22 13.13 119.25 22 58 11 884.0 -2.51 347.66

5025.88 28.65 219.96 19.44 81.09 8 22 53 4425.9 27.12 211.49

1325.52 -9.34 340.44 11.37 123.03 23 46 8 725.5 -4.93 334.13

4757.15 31.96 198.81 18.70 77.18 9 44 18 4157._ 29.87 190.23

M[D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4396.5 SGI| 2279.4 SG3 997.2 ST 2314.9 8R 1242.2 SS 2705.5

RRT .9668 RRF -.9989 RTF -.9598 CRT .9928 CRS .9998 CST .9947

S_ 4952.3 R23 -.2260 R13 -.9733 LSA 3766.1MSA 194.7 SSA 6.7

_61 4924.9 8G2 519.9 THA 26.95 EL1 2623.9 EL2 130.9 ALF 28.12

LAUNCH DATE OCT 25 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIG-C_NIC

RL 148.73 LAL .00

RP 235.59 LAp .32

RC 196.280 GL -19.19

PLANETOC(NTRIC CONIC

C3 17.126 VHL 4.138

LNCH AZNTH LNCH TIME

90.00 20 50 5

90.00 6 9 40

100.00 22 6 8

100.00 7 36 18

110.00 23 2 22

110.00 8 56 33

DIFFERENTIAL CORRECTIONS

TOE 1.4336 TRA-2.3578

ROE .7348 RRA -.888T

FOE-3.9824 FRA 5.L/_859

8OE 1.6109 8RA 2.5572

DISTANCE 585.125 EARTH TO MARS

L04, 31.61 VL 33.104 GAL -3.19 AZt. 92.36 HCA 187.75 SMA 192.69 ECC .24451 INC 2.3648 vl 29.958

LOP 219.36 VP 20.926 GAP 5.93 AZP 87.66 TAt. 333.12 TAP 160.87 RCA 145.57 APO 239.80 V2 23.333

GP 17.21 ZAL. 127.34 ZAP 145.30 ETS 151.95 ZAE 159.60 ETE 61.02 ZAC 106.39 ETC 255.30 CLP 149.39

DLA -10.61 RAL 155.89 RAO 6567.7 VEL 11.769 PTH 2.08 VHP 5.110 DpA 13.26 RAP 195.78 ECC 1.2819

L-I TIME INJ LAT |NJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1842.36 -9.13 19.14 13.63 116.92 21 20 47 1242.4 -5.46 12.40

5157.69 25.52 230.30 17.93 77.30 7 35 37 4557.7 23.52 222.20

1597.00 -10.16 .56 13.09 118.2_ 22 32 45 997.0 -6.31 353.90

4878.28 28.84 209.43 17.64 75.91 8 57 36 4278.3 24.44 201.34

1420.88 -12.83 345.62 11.51 121.96 23 26 3 820.9 -8.52 339.18

4627.16 29.61 189.42 16.67 72.08 10 13 40 4027.2 26.87 181.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.4070 BAU .6637 SGT 4395.0 Sr_ 2095.3 SG3 1075.8 ST 2229.3 SR 1085.1 SS 2628.8

RC3 1.6156 FAU .19882 RRT .9677 RRF *.9966 RTF *.9624 CRT .9930 CRS .9995 CST .9961

FC-10.0505 BSP 16561 $68 4868.9 R23 -.2226 R13 -.9737 LSA 3609.7 HSA 165.4 SSA 9.5

8C3 2.8990 FSP 3463 SG1 4845.2 SG2 479.1 THA 25.03 EL1 2476.6 EL2 115.7 ALF 25.86

481



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH gATE OCT 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .DO

RP ZSS.Z4 LAP .2g

RC E00.460 ;L -15.73

PLA_ETOCENTRIC CONIC

CS 16.196 VHL 4.023

LNCH AZMTH LNCH TIME

90.00 20 27 13

gO.DO 6 40 8

100.00 21 4S 5

100.00 8 4 57

110.00 2Z 45 23

110.00 9 21 S

FLIGHT TIM( 248.00 ARRIVAL DATE JUN S0 1965

DISTANCE 588.774 EARTH

LOt. 31.61 VL 33.081 GAL -5.11 AZL 91.$0 HCA 188.73 SMA 192.27 ECC .24250 IMC

LOP 220.34 VP E0.930 GAp S,54 AZP 88,13 TAL 335.34 TAP 162.07 RCA 145,65 APO

GP 15.74 ZAL IET.gS ZAP 145.20 ETS 154.Q0 ZAE 161.26 ETE 61.46 ZAC 104.99 ETC

TO MARS

1.8965 Vl Z9.958

238.90 V2 23.349

255.40 CLp 148.SS

OLA -7.26 RAL 156.85 RAD 4547.G VEL 11.728 PTH 2.01VHP 4.958 DPA 11.87 RAP 195.27 ECC 1.2664

L-I TIME INJ LAT ]NJ LONG [NJ RT ASC [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ]NJ Z LONG

1938.24 -lZ.05 24.69 13.65 115.82 20 $9 31 1338.2 -8.48 17.83

5035.93 E3.44 221.99 16.75 73.64 8 4 4 4435.9 20.97 214.19

1637.04 -13.02 5.73 13.35 117.15 22 13 12 1087.0 -9.27 358.94

4762.36 24.47 201.52 16.41 72.28 g 24 19 4162.4 21.82 193.73

1498.24 -15.58 349.94 11,89 120.82 23 10 21 898.2 -11.38 343.35

4323.93 27.23 182.33 15.$1 68.49 10 36 32 3923.9 24.07 174.59

OIFFERENTIAL C(:RRECT|ONS

TOE 1.$162 TRA-Z.SG4S 7CS 2.3161 BAU .6423

RDE .6606 RRA -.8170 RC3 1.5765 FAU o20079

FDE-S.8171 FRA 5.6467 FC-11.2206 B_P 18447

EU)E 1.4595 BRA 2.5017 BCS 2.9692 FSP 3717

LAUNCH DATE OCT 25 1964

H(LIOC(NTMIC C_NIC

RL 148.T$ LAL .OD

RP 264.$9 LAp .26

RC 202.GZS GL -lZ.84

PLAN(TOCENTRIC C(_IZC

C3 15.480 VHL 3.934 DLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 ZO 8 41 2017.08 -14.34

90.00 7 4 36 4936.85 21.39

100.00 21 27 57 1761.40 -15.28

100.00 8 26 1 4667.77 Z2.37

110.00 22 31 25 1§62.70 -17.79

110.00 9 41 3 4433.23 25.00

DIFFERENTIAL CORRECTIONS

TOE 1.2213 TRA-2.3259 TCS 2.§984 BAU .6249

ROE .55§3 RRA -.7379 RC3 1.5305 FAU .22037

F02-3.6833 FRA 5.9856 FC-12.3247 8SP 16329

BIDE 1.3416 8RA 2.4463 BC3 3.0197 FSff 3972

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4374.5 SGR 1947.1 SG3 1148.8 ST 2134.1 SR 965.3 SS 2553.6

RRT ,9666 RRF -.9982 RTF -.9626 CRT .9922 CRS .9989 CST .9969

$684788.S R23 -.2240 R13 -.9728 LSA 3462.0 MSA 147.7 SSA 12.9

SG1 4766.3 SG2 458.1 THA 23.51 EL1 2339.7 EL2 109.5 ALF 24.23

FLIGHT TIME ZSO.O0 ARRIVAL DATE JUL Z 1965

DISTANCE 592.439 EARTH TO MARS

LOL 31.61 VL 33.060 GAL -5.04 AZL 91.52 HCA 189.71 SNA- 191.88 ECC .24038 ]NC 1.5211 Vt 29.958

LOP 221.32 VP 20.937 GAP 5.14 AZP 88.50 TAL SS3.56 TAP 163.27 RCA 145.71 APO 238.04 VZ 23.405

GP 14.56 ZAL 128,19 ZAP 144.86 ETS 156.88 ZAE 162.70 ET[ 62.57 ZAC 103.85 [TC 255.47 CLP 147.66

-4.44 RAL 157.59 RAD 6567.6 VEL 11.699 pTH 2.06 VHP 4.821DPA 10.76 RAP 194.84 ECC 1.2546

INJ LONG INJ RT ASC |NJ AZNTH INJ TINS PO CST TIM INJ 2 LAT ]NJ 2 LONG

29.35 14.19 114.68 20 42 19 141_.1 -10.69 22.37

215.45 15.94 70.99 8 26 53 4336.9 18.60 207.89

10.09 13.73 116.01 21 57 18 1161.4 -11.66 3.17

195.28 15.56 69.64 9 45 49 4067.8 19.40 187.75

353.62 12.35 t19.68 22 57 28 962.7 -13.71 346.89

176.76 14.36 65.89 10 55 2 3839.2 21.53 169.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4345.8 SGR 1829.0 _3 1219.6 S7 2050.8 SR 875.0 SS 2490.0

flRT .9656 RRF -.9977 flll r -.9629 CRT .9914 CRS .9979 CST .9977

SG8 4715.0 RE3 -.2238 R13 -.9723 L_A 3339.8 MSA 131.6 SSA 17.1

SG1 4694.4 SGZ 440.5 THA 22.52 ELI 2227.2 ELI 105.S ALF 22.96

LAUNCH DATE OCT 25 lgG4 FLIGHT TIME 252.00 ARR]¥AL DATE JUL 4 1965

HELIOCENTRIC CONIC DISTANCE 596.119 EARTH TO MARS

RL 148.73 LAL .DO LOt. 51.61VL 33.059 GAL -4.97 AZL gl.Zl HCA Igo.sg SMA Igl.50 ECC .23675 IHC 1.2121 vl 29.R58

RP 234.53 LAP .22 LOP 222.31VP 20.946 GAP 4.75 AZP 68.6! TAL 535.77 TAp 164.46 RCA 145.78 Apo 257.22 V2 23.442

RC 204.770 GL -tD.SS GP 13.58 ZAL 128.24 ZAP |44.35 ETS 158.66 ZA( 163.98 ETE 64.34 ZAC 102.91ETC 255.55 CLP 146.72

PLANETOCENTRIC CONIC

CS 14.924 VHL 3.865 DLA -2.04 RAL 158.18 RAD 6567.6 VEL 11.675 pTH 2.05 VHp 4.695 DpA 9.86 RAp 194.46 ECC 1.2456

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTfl INJ TIME PO CST TIM |NJ Z LAT [NJ 2 LONG

90.00 19 55 6 2063.68 -16.19 35.36 14.57 113.55 20 27 50 1483.7 -12.87 26.26

90.00 7 24 54 4853.84 19.45 210.13 15.36 69.01 8 45 48 4255.8 16.45 202.77

100.00 21 13 30 1824.34 -17.12 13.85 14.14 114.86 21 43 55 1224.3 -13.63 6.81

100.00 6 47 12 4586.41 20_0 190.21 IJL.96 67.67 10 3 40 3988.4 17.20 182.89

110.00 22 19 34 1617.51 -19.61 356.84 12.82 118.58 22 46 32 1017.5 -15.64 349.96

110.00 9 57 37 4368.00 22.94 172.25 13.73 63.93 11 10 25 3768.0 19.25 165.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 1.1447 TRA-Z.2801 7C3 2.6666 OAU .6116 SGT 4310.6 SGR 1735.4 SG3 1291.0 ST 1979.0 SR 807.4 SS 2442.9

ROE .5008 RRA -.7071RC3 1.5067 FAU .23147 RRT .9845 RRF -.9969 RTF -.9632 CRT .9904 CRS .9964 CST .9983

FOE-3.5670 FRA 6.2971 FC-13.4273 BSP 16099 SG8 4647.0 R23 -.2221 R13 -.971g LSA 3243.7 MSA 118.9 SSA 21.6

BDE 1.2494 8RA 2.3872 BC3 3.0656 FSP 4202 SG1 4627.4 SG2 427.1 THA 21.41 EL1 2134.9 EL2 103.3 ALF 22.06

FLIGHT TIM( 254.00

DISTANCE 599.813

LOt- 31_61VL 33.020 GAL -4.90 AZL 90.96 HCA 191.68 SMA 191.14 ECC

LOP 223.29 VP 20.956 GAP 4.36 AZP 89.06 TAL 333.97 TAP 165.64 RCA

GP 12.77 ZAL 128.17 ZAP 143.70 ETS 160.58 ZAE 165.11 ETE 66.83 ZAC

DLA .04 RAt. 158.66 RAO 6567.6 VEL 11.656 PTH 2.03 VHp 4.578 DPA 9.12

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN

2141.06 o17.72 36.88 14.96 112.46 20 15 19 1541.1

4782.72 17.66 205.89 14.94 67.50 9 I 53 4162.7

1878.62 -18.65 17.16 14.54 113.80 21 32 18 1276.6

4320.39 18.59 185.98 14.52 66.16 10 18 50 3920.4

1664.87 -21.12 559,67 13,27 117.52 22 37 2 1064.9

4306.90 21.06 168.51 15,26 62.43 11 23 29 3706.9

LAUNCH DATE OCT 2S 1964

HELIOCENTRIC COLIC

RL 148.73 LAL .DO

RP 234.17 LAP .19

RC 206.900 64. -8.29

PLANETOCENTRIC CONIC

C3 14.470 VHL 3.904

LNCM AZNTH LNCH TIME

90.00 19 39 3S

90.00 7 42 10

100.00 21 1 O

100.00 9 3 29

110.00 22 9 17

110.00 10 11 42

DIFFERENTIAL CCRRECTIONS

TOE 1.0752 TRA-2.2345 TC3 2,7114 BAU .5976

ROE .4380 RflA -.6660RCS 1.4797 FAU .24200

FOE-3.4975 FRA 6.6153 FC-14.4781 BSP 15885

BO( 1.1686 BRA 2.3317 8C3 3.0889 FSP 4466

ARRIVAL DATE JUL 6 1965

EARTH TO MARS

.23699 INC .9554 vl 29.958

145.64 APO 236.44 V2 23.479

102.12 ETC 255.58 CLP 145.73

NID-COURW[ EXECUTION ACCURACY

9ST 4288.8 SGR 1658.2 $t;3 1361.6

RRT .94333 RRF -.9961RTF -.9633

$Ge 4577.6 R23 -.2t97 RI3 -.9717

SGI 4558.7 SG2 413.4 THA 20.71

RAP 194.11ECC 1.2381

INJ 2 LAT INJ 2 LONG

-14.52 29.66

14.46 198.47

-15.27 10.00

15.21 176.82

-17.27 352.66

17.20 161.50

ORBIT DETE.RN.tJ_4T4_N ACCURACY

ST 1909.4 SR 753.4 SS 2399.4

CRT .9893 CRS .9945 CST .9989

LSA 3155.6 MSA 109.3 SSA 26.9

ELI 2050.1 EL2 102.5 ALF 21.38

482



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 25 19G4 FLIGHT TIME 258.00

HELIOCEN7RIC CONIC

RL 148.73 LAL .OO

RP 288.80 LAP .16

RC 209.011 GL -6.47

PLANETOCENTRIC CONIC

C3 14.090 VHL S.754

LNCH AZMTH LNCH TIME

90.00 19 27 AS

90.00 7 $7 7

100.00 20 49 $7

100.00 9 17 38

110.00 22 0 10

110.00 10 2S 52

DIFFERENTIAL CORRECTION9

TOE 1.0175 TRA-2.1821

HOE .4284 RRA -.6298

FOE-5.4389 FflA 6.912R

BIDE 1.1062 BRA 2.2711

DISTANCE 603.522

LOL 31.61 VL 33.001 GAL -4.84 AZL 90,74 HCA 192.67 WIIA 190.80 ECC

LOP 224.28 VP 20.969 GAP 3.98 AZP 69.28 TAL 334.16 TAp 166.83 RCA

GP 12.06 ZAL 128.04 ZAP 142.95 ETS 162.09 ZAE 166.11 ETE 70.05 ZAC

1.88 RAL 159.04 RAG 6567.6 VEL 11.639 PTH 2.04 VHP 4.468 DpA

IMJ LONG IMJ RT kSC INJ AZMTH INJ TIME

40.01 15.32 t11.40 20 4 16

201.89 14.65 66.32 g 18 48

20.11 14.92 112.75 21 22 3

182.37 14.20 64.98 10 31 $7

2.21 13.70 116.52 22 28 37

165.32 12.91 61.26 11 34 46

MIO-COGJR_[ EXECUTION ACCURACY (_qBIT DETERMINATION ACCURACY

TC3 2.7502 BAU .5866 $GT 4216.7 Sr_ 1596.8 863 1434.4 ST 1848.1 Sit 712.7 SS 2870.A

RC3 1.4603 FAU .25339 RRT .NIl RRF -.9951RTF -.9637 CRT .9880 CRS .9921CST .9993

FC-15.5689 BSGP 15702 SG8 4506.9 R23 -.2165 R15 -.9715 LEA 3067.1MSA 104.4 SSA 31.6

BC$ 3.1138 FSP 4702 $61 4490.3 SG2 408.7 ?HA 20.19 ELI 1978.0 EL2 102.9 ALF 20.92

DLA

L-I TIME IMJLAT

2191.29 -19.00

4720.72 16.00

1926.14 -19.93

4461.10 16.92

1708.36 -22.41

4253.70 lg.65

LAUNCH DATE OCT 28 1964 FLIGHT TINE 258.00

HELIOCENTRIC C.CNIC

RL 148.76 LAL .00

RP 235.44 LAP .16

RC 211.104 GL -4.87

PLANETOCENTRIC CONIC

C3 13.764 VHL 3.710

LNCH AZI4TH LMCH TIM(

90.00 19 17 6

90.00 8 10 17

100.00 20 40 S

100.00 9 30 1

110.00 21 52 0

110.00 10 S4 64

ARRIVAL DATE JUL 6 196S

EARTH TO MARS

.23582 IMC .7858 vl 29.958

145.90 APO 235.70 v2 25.517

101.44 ETC 255.61CLP 144.70

8.51 RAp 193.78 ECC 1.2319

PC) CST TIN INJ 2 LAT INJ 2 LONG

1591.3 -15.92 32.89

4120.7 12.67 194.80

1326.1 -16.87 12.83

3861.1 13.40 175.34

1106.4 -18.67 355.07

3653.7 15.97 158.47

ARRIVAL DATE JUL 10 1965

OISTANCE 507.243 EARTH TO MARS

LOb 31.61 VL 32.983 GAL -4.78 AZL. 90.55 HCA 193.66 SMA 190.47 ECC .23373 INC .$482 vl 29.958

LOP 225.27 VP 20.983 GAP 3.60 AZP 69.47 TAL 334.35 TAp 168.01 RCA 145.95 APO 254.99 V2 23.555

GP 11.49 ZAL 127.98 ZAP 142.10 ETS 185.42 ZN[ 169.96 (TE 74.07 ZAC 100.85 ETC 255.85 CLP 143.63

OLA 3145 RAt. 159.39 RAD 8597.5 VI[L 11.628 PTH 2.04 VHP 4.363 OpA 8.01 RAp 196.47 (CC 1.2265

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME _ C$T TIM INJ 2 LAT |MJ 2 LONG

2235.84 -20.06 42.83 15.66 110.40 19 54 22 1635.8 -17.12 35.40

4685.69 14.47 198.59 14.40 95.39 9 28 3 4095.9 11.06 191.60

19_.27 -21.01 22.77 15.27 111.76 21 12 51 1368.3 -17.87 15.38

4406.89 15.38 179.23 13.96 64.05 10 45 29 3808.7 11.77 172.51

1743.11 -23.51 4.50 14.09 115.56 22 21 3 1143.1 -19.87 357.24

4208.61 17.79 162.57 12.54 60.32 11 44 40 3806.6 13.70 155.84

MID-COURSE EX£CUTI¢_ ACCURACY OItBIT DETERMINATION ACCURACY

SGT 41S8.2 STGI 1S4G.2 8G3 1508.0 ST 1788.1 SR 679.9 98 2345.&

RRT .94_08 _ -.9940 RTF -.9639 CRT .9883 CRS .9891CST .9996

4438.4 R23 -.2130 R13 -.9714 LEA 3024.6 H�A 104.2 SEA 35.1

$61 4418.0 SGZ 403.4 THA 19.83 ELI 1910.2 _L2 104.1 ALF 20.62

DIFFERENTIAL CCRRECTION$

TOE .9941 TRA-2.1293 TC3 2.7996 8AU .57_6

ROE .4011 RRA -.5993 tiC3 1.4436 FAU .26465

FOE-3.6862 FRA 7.2183 FC-16.8480 BSP 15479

ROE 1.0442 BRA 2.2121 BC5 3.1225 F_P 4963

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL ,00

RP 283.07 LAP .10

RC 215.179 GL -3.45

PLANETOCEN7RIC CONIC

C3 13.479 VML 3.671

LNCH AZNTH LNCH TIME

90.00 19 7 28

90.00 8 22 1

100.00 20 31 4

100.00 9 41 4

110.00 21 44 54

110.00 10 44 3

FLIGHT Title 260.00 ARRIVAL DATE JUL 12 1965

DISTAMCE ElO.9?g EARTH TO MARS

LOL 31.61VL 52.968 GAL -4.72 AZL g0,59 HCA 1g4.66 SNA 190.16 ECC .23221 INC ._847 V1 29.958

LOP 226.27 VP 20.999 GAP 3.23 AZp 8g,65 TAL 334.55 TAp 169.18 RCA 146.01 APO 234.52 V2 25.593

GP 10.98 ZAL 127,65 ZAp 141.16 ET9 164.60 ZAE 167.70 ETE 78.90 ZAC 100.53 ETC 255.67 CLP 142.55

DLA 4.87 RAL 159.62 RAD 6567.5 VEL 11.613 pTH 2.05 VHF 4.265 DPA 7.59 RAp 195.15 ECC 1.2218

L-| TIME IhJ LAT INJ LONG INJ AT ASC |NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT IHJ 2 LONG

2275.78 -21.01 45.40 15.96 109.44 19 45 22 1675.8 -18.16 57.87

4616.82 13.06 195.68 14.25 64.65 • 38 58 4016.8 9.54 108.77

2006.02 -21.95 25.19 15.59 110.82 21 4 30 1406.0 -18.92 17.70

4361.81 13.96 176.47 13.77 63.50 10 53 46 3761.8 10.27 169.63

1775.99 -24.46 6.58 14.45 114.66 22 14 10 1176.0 -20.92 359.21

4164.61 16.35 160.16 12.43 59.56 11 53 28 5564.6 12.19 155.$2

DIFFERENTIAL CORRECTIONS

TOE .9175 TRA-2.Q7Z2 TC3 2.7782 BAU .5633

ROE .3817 RRA -.5729 RC5 1.4327 FAU .27840

FOE-3.3499 FRA 7.5186 FC-17.7525 RSP 15170

ROE .9967 RflA 2.1499 0C3 3.1259 FSP 5_14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_WeT 4092.1SGR 1505.5 SG5 1583.6 ST 1732.6 SR 654.5 SS 2328.5

RRT .9595 RRF -.9927 RTF -.9839 CRT .9851CRS .9856 CST .9996

$68 4360.3 R25 -.2091 R13 -.9713 LEA 2973.0 MSA 108.6 SEA 37.0

SGI 4341.9 962 399.6 THA 19.62 EL1 1849.1 ELI 105.6 ALF 20.46

LAUNCH DATE OCT 25 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 14 1965

HELIOCEM7RIC CONIC

RL 148.76 LAL .00

RP 262.70 LAp .07

RC 215.236 6L -2.18

PLANETOCENTRIC CONIC

C3 13.228 VHL 3.637

LNCH AZMTM LNCM TIM(

90.00 18 58 66

90.00 8 32 35

100.00 20 22 52

100.00 9 51 1

110.00 2_ 37 47

110.00 10 52 34

DIFFERENTIAL C.CRRECTIONS

TOE .8583 TRA-2.0291 TC3 2.7259 BAU .5434

NO( .3640 RRA -.5528 RC3 1.4167 FAu .28707

FOE-3.2920 FRA 7.0550 FC-|8.7876 8SP 15218

8DE .9326 BflA 2.1021 BC3 3.0750 FSP 5541

DISTANCE 614.724 EARTH TO MARS

LOL 31.81VL 32.949 GAL -4.67 AZL 90.24 HCA 195.66 SMA 189.87 ECC .23076 INC .2417 V1 29.958

LOP 227.27 VP 21.016 GAP 2.87 AZ1P 89.77 TAL 334.69 TAp 170.35 RCA 146.06 APO 233.69 V2 23.651

6P 10.54 ZAL 127.42 ZAP 140.19 (T8 165.67 zAIE 168.28 ETE 84.53 ZAC 99.87 ETC 255.70 CLP 141.39

OLA 6.15 RAL 159.84 RAD 6567.5 VI[L 11.602 pTH 2,05 VHP 4.167 OpA 7.25 RAp 192.84 ECC 1.2177

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2311.91 -21.81 47.74 16.25 108.53 19 37 8 1711.9 -19.07 40.13

4572.52 11.76 193.06 14.09 64.05 9 48'48 3972.5 8.17 186.25

2040.14 -22.75 27.40 15.69 109.93 20 56 52 1440.1 -19.83 19.82

4319.53 12.66 174.01 13.65 62.69 11 3 0 3719.5 8.90 167.24

1805.65 -25.29 8.48 14.76 113.61 22 7 55 1205.7 -21.85 1.02

4128.76 15.04 156.02 12.28 58.93 12 1 21 3526.8 10.81 151.46

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4010.8 SRR 1470.0 S_3 1658.7 ST i661.6 SR 651.6 SS 2305.7

flRT .9559 RRF -.9914 RTF -.9624 CRT .9820 CRS .9811CST .ggg6

Sr, GS 4271.7 R23 -.2104 R13 -.9701 LEA 2g08.7 MSA 118.4 S9A 37.9

SG1 4252.2 SG2 407.1THA lg.49 EL1 1774.1 EL2 111.6 ALF 20.$5

485



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CCJlC

RL 148.73 LAL .00

RP ZSZ. $Z LAP .08

RE 217.275 GL -!.04

PLANETOCENTR I C CONIC

C3 13.004 VHL 3.808

LNCH AZMTfl LNEH TIME

90.00 18 _0 26

90.00 8 42 12

100.00 20 15 17

100.00 10 0 3

110.00 21 31 32

110.00 11 0 17

FLIGHT TIME 264.00 ARRIVAL DATE JUL 16 1965

DISTANCE 618.484 EARTH TO MARS

LOt. 31.61 VL 32.934 GAL -4.61 AZL 90.11HCA 196.86 SMA 189.59 ECC .22939 INC .1164 vl 29.958

LOP 228.27 VP 21.036 GAP 2.51AZP 89.89 TAL 334.86 TAp 171.5i RCA 146.10 APO 233.08 V2 23.670

GP 10.15 ZAL 127.18 ZAP 139.14 ET8 166.62 ZAE 168.67 ETE 90.90 ZAC 99.45 ETC 255.72 CLP 140.20

DLA 7.30 RAL 160.02 RAD 6567.5 VEL 11.593 PTH 2.03 VHP 4.076 DpA 6.97 RAP 192.51 ECC 1.2140

L-I TIME INJ LAT INJ LOt4G INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2344.89 -22.50 49.91 16.50 107.66 19 29 31 1744.9 -19.88 42.22

4532.15 10.54 |90.73 13.99 63.57 9 57 44 5932.1 6.91 183.94

2071.24 -23.46 29.44 16.16 109.07 20 49 48 1471.2 -20.64 21.78

4281.03 11.44 171.80 13.52 62.20 11 11 24 3681.0 7.63 165.08

1832.63 -26.01 10.24 15.08 113.00 22 2 4 1232.6 -22.67 2.68

4092.40 13.82 156.10 12.13 38.42 12 8 30 3492.4 9.54 149.61

DIFFERENTIAL CCRRECTIONS

TOE .8161 TRA-l.9682 TC3 2.7020 BAU .5302

ROE .3516 RRA -.5335 RC3 1.4148 FAU .29921

FOE-3.2857 FRA 8.1687 FC-19.9202 BSP 14910

8OE .8866 BRA 2.0392 BC3 3.0500 F_P 5821

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

$GT 3926.7 SGR 1443.4 S63 1737.8 ST 1606.1 SR 615.4 SS 2296.2

RRT .9540 RRF -.9899 RTF -.9620 CRT .9800 CRS .9764 CST .9994

SG8 4183.6 R23 -.2071 R13 -.9698 LSA 2865.8 MSA 128.8 SSA 37.8

SG1 4163.6 SG2 408.2 THA 19.52 EL1 1716.1 EL2 114.5 ALF 20.68

LAUNCH DATE OCT 25 1964 FLIGHT TIME 266.00 ARRIVAL OATE JUL 18 1965

HELIOCENTRIC C_IC

RL 148.73 LAL .00

RP 231.95 LAP .00

RC 219.L_)5 GL -.01

PLANETOCENTRIC CONIC

CS 12.801VHL 3.578

LNCH AZMTH LNCH TIM£

90.00 18 42 51

90.00 8 51 1

100.00 20 8 14

100.00 10 8 19

110.00 21 25 43

110.00 11 7 20

DIFFERENTIAL CCRRECTIONS

TOE .7970 TRA-1.8951 TCS 2.6973 BAU .5216

ROE .$435 RMA -.5150 RCS 1.4194 FAU .31282

FDE-S.2725 FRA 8.4589 FC-21.1555 BSP 14309

BDE .8587 BRA 1.9638 9CS 3.0480 FSP 6051

DISTANCE 622.258 EARTH TO MARS

LOt. 31.61 VL $2.919 GAL -4.37 AZL 90.00 HCA 197.66 SMA 189.35 ECC .22808 INC .0000 vl 29.958

LOP 229.28 VP 21.036 GAP 2.13 AZP 90.00 Tk4. 335.01 TAp 172.67 RCA 146.15 APO 232.51 V2 23.709

GP 9.81 ZAL 126.93 ZAP 138.05 ETS 167.49 ZAE 168.87 ETE 97.84 ZAC 99.08 ETC 255.74 CLP 138.98

DLA 8.36 RAL 160.17 MAD 6567.5 VEL 11.384 pTH 2.03 VHp 3.987 DPA 6.75 RAp 192.18 ECC 1.2107

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2575.19 -23.11 51.92 16.74 106.83 19 22 26 1775.2 -20.59 44.16

4495.10 9.41 188_60 13.91 63.17 10 5 56 3895.1 5.74 181.84

2099.76 -24.08 31.33 16.40 108.26 20 43 14 1499.8 -21.36 23.59

4245.74 10.$2 169.79 13.43 61.79 11 19 5 3645.7 6.47 163.11

1857.38 -26.66 11.87 15.35 112.23 21 56 40 1257.3 -23.41 4.22

4060.96 12.69 154.36 12.03 57.99 12 15 1 3461.0 8.37 147.92

MID-COURS4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3836.9 SGR 1424.5 SG3 1820.7 ST 1561.5 SR 605.0 ss 2299.2

RRT .9533 RRF -.9864 flTF -.9624 CRT .9792 CRS .9717 CST .9989

SG8 4092.9 R23 -.2005 R13 -.9702 LSA 2840.6 MSA 141.3 SSA $6.6

SG1 4072.7 SGZ 405.2 THA 19.69 EL1 1670.7 EL2 114.7 ALF 20.88

LAUNCH DATE OCT 25 1964

MELIOCEN7 R|C CCi41C

RL 148.75 LAL .OD

RP 231.57 LAP -.05

RC 221.297 GL .93

PLANETOCENTR1C CONIC

CS 12.619 VHL 3.552

LNCM AZMTH LNCH TIME

90.00 18 35 47

90.00 S 59 10

100.00 20 1 41

100.00 10 15 56

110.00 21 20 19

110.00 11 13 48

FLIGHT TIME 268.00 ARRIVAL DATE JUL 20 1965

32.905 GAL

DISTANCE 626.041 EARTH TO MARS

-4.52 AZL 89.90 HCA 198.67 SMA 189.08 ECC .22684 INC .0992 vl 29.958

APO 231.97 V2 23.746

ETC 255.77 CLP 137.72

LOL 31.61 VL

LOP 230.29 VF 21.076 GAP 1.60 AZP 90.10 TAL 555.15 TAp 173.83 RCA 146.19

GP 9.51 ZAL 126.69 ZAP 136.86 ETS 168.28 ZAE 168.86 ETE 105.11 ZAC 98.73

OLA 9.32 RAL 160.31RAD 8567.5 VEL 11.576 pTH 2.02 VHP 3.905 OpA 6.58 RAp 191.82 ECC 1.2077

L-I TIME INJ LAT XNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2403.19 -23.65 55.79 16.g8 106.04 19 15 50 1803.2 -21.25 A5.96

4460.96 8.36 186.64 13.86 62.85 10 13 51 3861.0 4.65 179.92

2126.12 -24.63 33,09 16.63 107.49 20 37 7 1526.1 -22.01 25.28

4213.28 9.26 167.95 13.37 61.45 11 26 10 3613.3 5.38 161.31

1880.05 -27.24 13.38 15.61 111.50 21 51 39 1280.1 -24.07 5.65

4082.09 11.65 152.78 11.95 57.68 12 2| 0 3432.1 7.29 146.sg

DIFFERENTIAL CORRECTIONS

TOE .7491 TRA-t.SSIO TCS 2.6452 BAU .5063

ROE .3559 RRA -.5007 RCS 1.4220 FAU .32572

F08-S,2622 FRA 8.7811 FC-22.3469 BSP 13948

80E .8210 BRA 1.8985 BC3 S.0014 FSP 6358

LAUNCH DATE OCT 25 1964

HELIOCENTMIC C(_IC

RL 146.73 LAL .00

RP 231.20 LAP -.06

RC 223.281 GL 1.79

PLANETOCENTRIC CONIC

CS 12.453 VHL 3.$29

LNCH AZMTH LNCH TIME

90.00 18 29 9

90.00 9 8 44

100.00 19 55 33

100.00 10 23 1

110.00 21 15 17

110.00 11 19 47

DIFFERENTIAL COIRECTION$

TOE .7123 TRA-1.7641 TCS 2.5734 BAU .4899

ROE .3301 RRA -.4662 RCS 1.4275 FAU .33903

FDE-3.2S76 FRA 9.1060 FC-23.5686 B_IP 13559

BOE .7851 BRA 1.6304 BC3 2.9428 FSP 6629

MID-COURSE ExECuTION ACCURACY

SGT 3734.1 SGR 1408.5 SG3 1904.2

RRT .9309 RRF -.9669 RTF -.9615

SGO 3990.9 R23 -.1985 R13 -.9696

SG1 3969.8 SG2 410.2 THA 19.95

FLIGHT TIME 270.00 ARRIVAL

DISTANCE 629.836 EARTH

LOt. 31.61 VL 32.891 GAL -4.40 AZL 69.81 14CA 199.68 SNA 168.84 ECC .22567 INC

LOP 231.50 VP 21.102 GAP 1.46 AZP 90.18 TAt. 335.29 TAp 174.97 RCA 146.22 APO

GP 9.24 ZAL 126.43 ZAp 135.63 ETS 169.01 ZA.E 168.63 ETE 112.40 ZAC 98.40 ETC

OLA 10.20 R_. 160.42 RAD 6567.5 VEL 11.569 pTH 2.02 VHp 3.821 DpA 6.46 RAp

L-I TIME INJ Lq¢T INJ LONG IHJ RT ASC INJ AZ14TH INJ TIME

2429.18 -24.13 55.55 17.16 105.28 19 9 39

4429.33 7.37 184.84 13.82 62.58 10 20 33

2150.34 -25.12 34.74 16.85 106.75 20 31 24

4183.21 8.26 166.26 13.33 61.18 11 32 44

1901.07 -27.75 t4.80 15.85 110.61 21 46 58

4005.45 10.67 151.33 11.09 57.33 12 26 32

MID-DOUR|ME EXECUTION ACCURACY

SGT 3620.1 _ 1396.7 SG3 1969.7

RRT ,9490 RRF -.9853 flTF -.9601

3860.E RZ3 -.1972 RI3 -.9688

SG1 3857.7 SG2 417.2 THA 20.34

ORBIT DETERMINATION ACCURACY

ST 1506.4 8R 595.6 SS 2298.2

CRT .9772 CRS .9662 CST .9984

LSA 2807.2 NSA 155.0 SSA 35.9

EL1 1615.6 EL2 117.8 ALF 21.24

DATE JUL 22 1965

TO MARS

.1894 Vl 29.958

231.45 V2 23.788

255.79 CLF 136.42

191.45 ECC 1.2050

PO CST TIM INJ 2 LAT INJ 2 LONG

1829.2 -21.80 47.65

3829.3 3.64 178.15

1550.5 -22.59 26.86

3583.2 4.37 159.65

1301.1 -24.67 6.99

3405.4 6.29 144.96

ORgIT DETERMINATION ACCURACY

ST 1450.1 SR 566.7 SS 2300.1

CRT .9752 CR8 .9604 CST .9977

LSA 2776.7 MSA 165.9 SSA 35.2

EL1 1560.3 EL2 121.2 ALF 21.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE OCT 25 196A

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 230.82 LAP -.10

RC 225.247 GL 2.58

PLANETOCENTRIC CONIC

C3 12.303 VHL 3.508

LNCH AZMTH LNCH TIME

90.00 18 22 57

90.00 9 13 48

100.00 19 49 49

100.00 ID 29 37

110.00 21 1D 34

110.00 11 23 21

FLIGHT T|MI_ 272.00 ARRIVAL DATE JUL 24 1965

DISTANCE 633.642

LOL 31.61 VL 32.879 GAL -4.44 AZL 88.72 HCA 200.70 SNA

LOP 232.31 VP 21.127 GAP 1.12 AZP 90.26 TAL 335.42 TAp

GP 9.00 ZAL 126.22 ZAP 134.38 ET8 169._8 ZAE 168.17 ETE

EARTH TO MARS

188.61 ECC .22456 INC .2755 Vl 29.958

176.12 RCA 146.26 APO 230.97 V2 23.827

119.43 ZAC 98.09 ETC 255.81 CLP 135.08

DLA 11.01RAL 160.53 RAD 6567.5 VEL 11.562 PTH 2.02 VHp

b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2453.43 -24.56 37.20 17.36 104.56 19 3 50

4599.93 6.45 183.16 13.80 62.37 10 27 8

2173.28 -23.36 36.29 17.05 106.05 20 26 2

4155.31 7.36 164.70 13.31 60.95 11 38 52

1920.58 -28.22 16.13 16.08 110.14 21 42 35

3980.77 9.76 150.00 11.85 57.08 12 31 42

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY

TOE .6739 TRA-1.6958 TC3 2.4835 BAU .4716 SGT 3495,5 SGR 1387.7 SG3 2076.4

ROE .$251 RRA -.4780 RC3 1.4333 FAU .35218 RRT .9448 RRF -.9836 RTF -.9584

F02-3.2477 FRA 9.4476 FC-24.7816 _ 13176 Sr_ 3760.8 fl23 -.|965 R13 -.9679

BOE .7500 BRA 1.7619 BC3 2.8673 FSP 6949 $61 3736.7 61;2 425.4 THA 20.84

_.743 DPA 6.37 RAp 191.06 ECC 1.2025

PO CST TIM INJ 2 LAT INJ 2 LONG

1853.4 -22.32 49.24

3799.9 2.70 176.51

1573.3 -23.11 28.35

3555.3 3.43 158.11

1320.6 -25.21 8.24

3380.8 5.36 143.68

ORBIT DETERMINATION ACCURACY

ST 1392.3 8R 383.0 SS 2302.0

CRT .9732 CRS .9540 CST .9967

LSA 2746.4 MSA 183.8 SSA 34.6

EL1 1504.3 EL2 12A.1 ALF 22.33

LAUNCH DATE OCT 25 1964 FLIGHT TIN( 274.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC _IC DISTANCE 637.459 EARTH TO MARS

RL 148.73 LAL .00 LOL 51.61VL 32.866 GAL -4.40 AZt. 89.65 HCA 201.72 SMA 188.40 ECC .22351 INC ,3515 vl 29.958

RP 230.43 LAP -.13 LOP 233.33 vP 21.153 GAP .79 AZP 90.33 TAL 335.53 TAp 177.25 RCA 146.29 APO 230.51 v2 23.867

RC 227.193 GL 3.32 GP 8.78 ZAL 126.01 ZAP 133.06 ET$ 170.31 ZAE 167.51 ETE 125.98 ZAC 97.80 ETC 255.83 CLP 133.70

PLANETOCENTR1C C(_IC

C3 12.167 VNL 3.488 DLA 11.76 RAL 160,63 RAD 6567.5 VEL 11.557 PTH 2.02 VHP 3.668 DpA 6.33 RAp 190.64 ECC 1.2002

LNCH AZIATH LNCH TII4E L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME 1=0 CST TIM |NJ 2 LAT INJ 2 LONG

9O.OO 18 17 6 2476.13 -24.94 58.75 17.54 103.87 18 58 23 1876.1 -22.78 50.74

90.00 9 20 25 4372.50 5.58 181.63 13.80 62.19 10 33 18 3772.5 1.81 174.97

100.00 19 44 25 2194.54 -25.95 37.75 17.25 105.38 20 21 0 1594.5 -23.59 29.75

100.00 10 35 48 4129.32 8.50 163.25 13.50 60.76 11 44 37 3529.3 2.56 156.68

110.00 21 9 9 1938.77 -28.94 17,38 18.30 109.51 21 38 28 1338.8 -25.71 9.42

110.00 11 30 38 3957.66 8.91 148.77 11.83 56.86 12 36 31 3357.9 4.49 142.47

DIFFERENTIAL CCRR(CTI(_I$ MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6421 TRA-1.6232 TC3 2.3843 BAU .4583 SGT _361.0 SGR 1382.4 SG3 2165.6 ST 1335.2 8R 579.7 SS 2308.4

ROE .3218 RRA -.4688 RC3 1.4429 FAU .36904 RRT .94|3 RRF -.9819 RTF -.9564 CRT .9715 CRS .9475 CST .9956

FDE-3.2495 FRA 9.7859 FC-28.0463 B_P 12721 Sr_ 3834.2 R23 -.1963 R13 -.9668 LSA 2721.6 MSA 198.5 SSA 34.0

BOE .7183 8RA 1.8895 8C3 2.7869 FSl e 7258 AS1 3808.2 _ 434.6 THA 21.49 EL1 1450.1 EL2 126.6 ALF 23.06

LAUNCH DATE OCT 25 1964 FLIGHT TIME 276.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .O0

RP 230.05 LAP -.16

RC 229.120 GL 3,99

PLANETOCENTRIC CONIC

C3 12.D45 VHL 3.470

LNCH AZNTH LNCH TIRE

90.00 18 11 37

gO.DO 9 26 40

100.00 19 39 21

lO0.OO 10 41 37

110.00 21 2 2

110.00 11 35 26

DIFFERENTIAL CCRRECTION8

TOE .6069 TRA-1.3485

ROE .3194 RRA -.4611

FDE-$.2516 FRA10.1339

802 .6875 BRA 1.6157

DISTANCE 641.287 EARTH TO MARS

LOL 31.61 VL 52.855 GAL -4.36 AZL 89.58 HCA 202.74 SMA 188.ZO ECC .22252 IHC .4218 Vl 29.958

LOP 234.36 vP 21.180 GAP .46 AZP gO.3g TAL 335.64 TAp 178.38 RCA 146.32 APO Z30.06 V2 23.907

GP 8.59 ZAL 125.80 ZAP 151.70 ET$ 170.89 ZAE 166.67 ETE 151.91 ZAC 97.52 ETC 255.86 CLP 132.28

DLA 12.46 RAL 160,72 RAO 6567.5 VEL 11.551PTH 2.02 VHp 3.598 DpA 6.31 RAp 190.19 ECC 1.1982

L-I TIME !NJ LAT IHJ LONG INJ RT'ASC [HJ AZMTH ]NJ TTME PO CST TIM |NJ 2 LAT [HJ Z LONG

2497.44 -25.28 60.22 17,72 103.21 18 53 14 1897.4 -23.21 52.16

4348.88 4.76 180.19 13,82 62.05 10 39 7 3746.9 .99 173.54

2214.47 -26.31 39.12 17,44 104.74 20 16 16 1614.5 -24.02 31.07

4105.07 5.69 161.90 13.51 60.61 11 50 2 3505.1 1.73 155.35

1955.76 -29.02 18.55 16.51 108.91 21 34 37 1355.8 -26.16 10.54

3936.53 8.11 147.63 11.82 58.68 12 41 2 3556.5 3.67 141.35

MID-COURSE EXECUTION ACCURACy ORBIT DETERM|NAT[ON ACCURACY

TC3 2.2649 BAU .4333 SGT 3215.2 SGR 1379.6 SG3 2256.2 ST 1276.6 SR 577.6 Ss 2316.2

RC3 1.4532 FAU .38000 RRT .9372 RRF -.9802 RTF -.9536 CRT .9699 CRS .9406 CST .9942

FC-27.3174 BSP 12244 $68 3498.7 R23 -.1975 R13 -.9654 LSA 2698.5 MSA 213.3 SSA 33.5

8C3 2.6911FSP 7578 SG1 3470.1 862 445.9 THA 22.29 EL1 1395.3 EL2 128.7 ALF 23.91

LAUNCH DATE OCT 25 1964 FLIGHT TIN( 278.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DISTANCE 645.125 EARTH TO MARS

RL 148.73 LAL .OO L(_. 31.61 VL 32.844 GAL -4.33 AZL 89.51 HCA 203.77 SNA 188.01 ECC .22159 INC .4874 Vl 29.958

RP 229.67 LAp -.20 LOP 235.38 VP 21.209 GAP .14 AZP 90.45 TAL 335.74 TAp 179.50 RCA 146.35 APO 229.67 V2 23.948

RC 231.027 GL 4.63 GP 8.41 zAL 125.60 ZAP 130.28 ET$ 171.43 ZAE 165.65 ETE 137.17 ZAC 97.25 ETC 255.88 CLP 130.81

PLAk_[TOCENTRIC CONIC

C3 11.930 VHL 3.454 DLA 13.10 RAL 180.82 RAD 6567.5 VEL 11.546 PTH 2.02 VHP 3.527 DpA 6.33 RAp 189.72 ECC 1.1963

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 18 6 26 2517.50 -25.58 61.61 17.90 102.58 18 48 24 1917.5 -23.59 53.51

90.00 9 32 34 4322.86 3.99 178.84 13.85 61.94 10 44 37 3722.9 .21 172.21

100.00 19 34 35 2233.20 -26.62 40.43 17.62 104.12 20 11 49 1633.2 -24.42 32.32

100.00 10 47 G 4062.39 4.93 160.65 13,34 60.48 11 55 9 3462.4 .97 154.11

110.00 20 58 10 1971.69 -29.37 19.66 16.72 108.34 21 31 2 1371.7 -26.58 11.59

110.00 11 40 1 3916.66 7.37 146.57 11.84 56.53 12 45 18 3316.7 2.92 140.31

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5757 TRA-I.4710 TC3 2.1278 BAU .4119 SGT 3057.7 8rdt 1378.5 863 2347.7 ST 1216.1 8R 576.3 SS 2324.0

ROE .3174 RRA -.4549 RC3 1.4640 FAU .39389 flRT .9325 RRF -.9785 RTF -.9502 CRT .9686 CRS .9334 CST .9924

F02-3.2493 FRA10.4936 FC-28.5825 8SP 11744 _ 3354,0 R23 -.1994 R13 -.9637 LSA 2675.6 MSA 228.5 SSA 33.0

8DE .6574 8RA 1.5397 8C3 2.5828 FSP 7915 SG1 3322.6 SG2 458.3 THA 23.27 EL1 1339.4 EL2 130.2 ALF 24.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 25 196A

HEL|OC(HTRIC CONIC

RL t4R.T3 LAL

RP 229.28 LAP

RC 232.913 GL 3.21

PLANETOCENTRIC CONIC

C3 11.629 VHL 3.439

LNCH AZMTH LNCH TIME

90.00 18 I 34

90.00 9 38 10

100.00 19 30 7

100.00 10 52 18

110.00 20 $4 33

110.00 11 44 21

.00 LOt.

-.23 LOP 236.41 VP 21.239 GAP -.18 AZP 90.50 TAL 335.62 TAp 180.62 RCA 146.37 APO 229.28 V2 23.988

GP 8.24 ZAL 125.42 ZAP 128.82 (TS 171.95 ZA[ 164.48 (T( 141.76 ZAC 96.99 ETC 255.91 CLP 129.30

DLA 13.70 RAL 160.91 RAD 6567.5 V(L 11.542 PTH 2.01 VHP 3.462 OPA 6.38 RAP 189.22 ECC 1.1947

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT IHJ 2 LONG

2336.41 -25.85 62.93 18.07 101.87 18 43 50 1936.4 -23.95 54.78

4300.35 3.27 177.58 15.90 61.86 10 49 50 3700.3 -.52 170.95

2230.83 -26.91 41.66 17.81 103.33 20 7 36 1650.8 -24.78 33.50

4061.17 4.22 139.47 13.36 60.$8 11 39 58 3461.2 .23 132.94

1986.64 -29.66 20.71 16.93 107.79 21 27 40 1386.6 -26.96 12.58

3898.12 6.67 143.59 11.86 56.40 12 49 20 3298.1 2.21 139.35

FLIGHT TIM( 260.00 ARRIVAL DATE AUG 1 1915

DISTANCE 646.973 EARTH TO MARS

31.61 VL 32.834 GAL -4.30 AZL 89.45 MCA 204.80 5HA 167.63 ECC .22071 INC .5466 vl 2g. DsS

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5448 TflA-1.3896 TC3 1.9763 8AU .3902 SGT 2669.6 3GR 1379.9 $63 2441.0 ST 1136.0 9R 376.8 SS 2336.3

ROE .3167 RRA -.4491 RC3 1.4773 FAU .40836 RRT .9288 RRF -.9769 RTF -.9437 CRT .9677 CflS .9263 CST .9904

FOE-3.2603 FRAIO.6483 FC-29.6672 8SP 11184 SGB 3202.2 R23 -.2026 R13 -.9616 LSA 2658.4 MSA 243.1 SSA 32.6

BO[ .6301 BRA 1.4604 BC3 2.4676 FSP 8239 SG1 3167.1 $62 472.6 THA 24.43 EL1 1263.2 EL2 130.8 ALF 21.06

LAtRACH DATE OCT 23 1964 FLIGHT TIM( 282.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC C_NIC DISTANCE 6§Z.882 EARTH TO MARS

RL 146.73 LAL .D0 LOL 31.61 VL 32.824 6AL -4.28 AZL 89.40 HCA 205.83 SMA 187.66 ECC .21969 INC .6022 vl 29.938

lip 128.69 LAP -.26 LOP 237.44 VP 21.270 GAP -.49 AZP 90.34 TAL 333.90 TAP 161.73 RCA 146.39 Ai_D 228.92 vZ 24.029

RC 234.776 GL 3.77 GP 8.09 ZAL 125.26 ZAP 127.31 ETS 172.45 ZAE 1,63.19 ET[ 143.80 ZAC 96.73 ETC 233.94 CLP 127.76

PLAN(TQCENTRIC CONIC

C3 11.738 VHL 3.426 DLA 14.26 RAL 161.00 RAO Q367.4

LNCH A2MTH LNCH TIM( L-I TIME INJ LAT

90.00 17 36 39 2334.28 -26.10

90.00 9 43 2t) 4279.24 2.39

100.00 19 23 39 E667.46 -27.17

100.00 10 57 14 4041.29 3.33

110.00 20 31 11 2000.70 -29.97

110.00 11 48 28 3880.81 6.02

OIFF(RENTIAL C_RRECTZON9

101[ .3133 11A-t.3033 TC3 1.8047 BAU .3673

RD( .3162 RRA -.4446 RC3 1.4904 FAU .4E|T!

FDE-3.2131 FRAIl.2130 FC-31.1T82 Blip |0612

BOE .602R liRA 1.3791 BC3 2.3406 Flip 8577

VEL 11.338 PTH 2.01 VHP 3.399 OpA 6.46 RAP 188.69 (CC 1.1932

|NJ LONG INJ RT A8C INJ AZHTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.18 10.25 101.39 18 39 34 1954.3 -24.27 55.99

176.40 13.97 61.79 10 54 48 3679.2 -1.20 169.77

42.83 17.99 102.97 20 _ 43 1667.3 -23.11 34.63

158.39 13.44 60.30 12 4 35 3441.3 -.43 151.85

21.71 17.13 107.27 21 24 32 1400.7 -27.32 13.52

144.68 11.91 56.29 12 33 9 3280.6 1.53 138.44

N|D-COURW[ [XECUT|ON ACCURACY ORBIT OET(RMINATION ACCURACY

SGT 2701,4 Sat 1886.4 SG3 2534.6 37 1093.2 SR 577.6 SS 2347.8

RRT .9199 RIU r -.9752 RTF -.9397 CRT .9672 CRS .9189 C$T .9879

SG8 3041.T R23 -.!074 R13 -.959! LSA 2640.7 MSA 257.7 SSA 32.3

SG| 3006.0 $62 489.7 THA 25.88 EL1 1229.5 EL2 130.5 ALF 27.40

LAUNCH DATE QCT 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .DO

RP 226.31 LAP -.30

RC 236.623 6L 6.26

PLANETOCENTRIC CONIC

C3 11.336 VHL 3.414

LNCH AZMTH LNCH TIME

90.00 17 32 42

90.00 9 46 33

100.00 19 22 O

tOO.DO 11 t 55

110.00 20 46 2

I10.00 11 52 22

FLIGHT TIME 284.00 ARRIVAL DATE AUG 5 1965

DISTANCE 656.701 EARTH TO MARS

LOL 31.61 VL 32.815 GAL -4.23 AZL 89.35 HCA 206.87 INk 167.S0 ECC .21912 INC .6536 Vl 29.958

LOP 238.48 VP 21.302 GAP -.79 AZP 90.58 TAL 335.96 TAP 162.83 RCA 146.41 APO 228.56 V2 24.070

GP 7.95 ZAL 123.11 ZAP 125.76 ETS 172.89 Z/dE 161.77 ETE 149.29 ZAC 96.47 ETC 255.97 CLP 121.16

OLA 14.78 RAL 161.10 RAO 6567.4 VEL 11.334 PTH 2.01 VHP 3.339 DpA 6.56 RAP 168.13 ECC 1.1918

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZIATH INJ TIME PO CST TtM INJ 2 LAT IHJ 2 LONG

2571.17 -26.32 65.37 18.43 100.64 18 35 33 1971.2 -24.56 57.14

4256.43 1.96 173.30 14.05 61.73 10 59 32 3639.4 -1.84 166.67

2263.15 -27.40 4_.93 18.18 102.43 20 0 3 1683.1 -25.42 35.70

4022.68 2.92 157.35 13.51 60.24 12 8 38 3422.7 -l.OS 150.83

2013.94 -30.23 22.65 17.34 106.77 21 21 36 1413.g -27.64 14.41

3864.66 5.41 143.82 11.97 56.20 12 56 47 3264.7 .93 137.10

DIFFERENTIAL C_RRECTIONS MIO-C_RS( EX(CUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4839 TRA-t.2167 TC3 1.6193 BAU .3443 SGT 2518.2 |DR 1386.3 SG3 2626.6 8-T 1030.3 $R 579.7 ss 2312.S

ROE .3197 RRA -.4403 RC3 1.5048 FAU .43737 RflT .9113 flRF -.9733 RTF -.9320 CflT .9673 CRS .9118 CST .9648

F0(-3.2603 FRAIt.5722 FC-32.4634 B_Ms 9988 SG8 2874.7 R23 -.2131 R13 -.9561 LSA 2627.6 HSA 272.1 SSA 31.9

BIDE .5794 _ltk 1.2939 BC3 2.2105 FSP 8905 SGI 2829.4 Sr_ 508.2 THA 27.61 EL1 1175.4 EL2 128.6 ALF 28.93

LAUNCH DATE OCT 25 1964 FLIGHT TIN( 286.00 ARRIVAL DATE AUG 7 1965

DISTANCE 660.379 EARTH TO MARS

-4.23 AZt. 89.30 HCA 207.91 SNA 187.35 [CC .21841 INC .7020 vl 29.958

HELIOCENTRIC CDNIC

RL 148.73 LAb .00 L_L 31.61VL 32.806 GAL

RP 228.12 LAP -.33 LOP 23R.32 VP 2|.333 SAP -1.00 AZ1P 90.62 TAL 336.02 TAP 183.92 RCA 146.43 APO 228.27 V2 24.111

RC 238.446 GL 6.77 GP 7.82 ZAL 124.98 ZAP 17.4.16 ETS 173.33 ZAE 160.26 ETE 152.32 ZAC 96.21 ETC 236.01 CLP 124.53

PLAN(TOCENTRIC CONIC

C3 11.384 VHL 3.403 DLA 15.26 RAL 161.20 RAO 656?.4 V(L 11.531PTH 2.01VHP 3.283 OPA 6.69 RAp 187.54 ECC 1.1906

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A_q4TH INJ TIME PO CST TIN IHJ 2 LAT IHJ 2 LONG

90.00 17 46 40 2587.13 -26.52 86.49 18.62 |00.30 18 31 47 1987.1 -24.83 58.23

90.00 9 33 23 4640.66 1.38 174.26 14.14 61.71 11 4 4 _H_40.9 -2.43 167.63

100.00 19 16 ZO 2697.96 -27.6£ 44.98 18.36 101.92 19 56 38 1698.0 -25.69 36.71

100.00 11 6 24 4003.27 2.33 158.40 13.60 80.19 12 13 9 3405.3 -1.63 149.88

110.00 ZO 45 8 2026.40 -30.47 23.54 17.55 106.29 21 16 54 1426.4 -27.94 15.26

110.00 11 56 6 3849.60 4.84 143.03 12.04 56.12 t3 0 15 3249.6 .35 136.81

DIFFERENTIAL COIRECTION8 MIO-COURSI[ EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

TOE .4531 TRA-l.1258 TC3 1.4104 8AU .3209 SGT 2316.1 SGR |391.0 $63 2722.4 ST 963.0 SR 381.8 SS 2376.2

ROE .SSTR RRA -.4372 RC3 1.5179 FAU .45157 RflT .8997 9RF -.9718 RTF -.9212 CRT .9681CRS .9042 CST .9609

FOE-3.2868 FRAIl.9442 FC-33.7496 8SP 9351 SG8 2701.7 R23 -.2209 R13 -.9524 LSA 2614.0 MSA 286.5 SSA 31.7

80( .5535 BRA 1.2078 2C3 2,0720 FSP 9246 SG1 2849.0 $4;2 530.8 THA 29.70 ELI 1119.8 EL2 125.6 ALF 30.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 25 1984

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 227.73 LAP -.36

RC 240.248 GL 7.22

PLANETOCENTR|C CONIC

C3 11.5Z0 VHL 3.394

LNCM AZMTH LNCM TIM(

90.00 17 44 55

9o._o 9 57 59
lOO.OO 19 14 56
lOO.OO 11 1o 40
110.00 20 42 28

11o.oo 11 69 38

FLIGHT TIM( 288.00 ARRIVAL DATE AUG 9 1865

DISTANCE 664.467

LOt. 31.61 VL 32.798 GAL -4.21 AZL 88.25 HCA 208.95 SHA

LOP 240.56 VP 21.369 GAP -1.39 AZIP 90.65 TAt. 336.05 TAp

GP 7.70 ZAL 124.86 ZAP 122.52 ET8 173.75 ZA( 158.$S ETE

EARTH TO MARS

187.21 ECC .21774 INC .7471 vl 29.958

185.01 RCA 146.44 APO 227.97 V2 24.152

154.96 ZAC 95.96 ETC 255.04 CLP 122.88

OLA 15.71RAL 161.30 RAO 6557.4 VEL 11.529 PTH 2.01VHP

L-i TIME INJ LAT INJ LCNG |NJ ST ASC ]NJ AZMTH |NJ TIME

2802.24 -26.70 67.55 18.61 99.60 18 28 17

4223.47 .80 173.29 t4.26 $1.69 11 8 23

2311.95 -27.81 45.98 18,57 101.43 19 53 27

3888.88 1.78 155.50 13.71 $0.15 12 17 9

2038.14 -30.70 24438 17.77 105.84 21 16 24

3835.56 4.30 148.29 IE.14 53.06 13 3 34

DIFFERENTIAL CORRECTIONS

TOE .4248 TRA-I.0300 TC3 1.1881 BAU .2986

ROE .3183 RRA -.4343 RC3 1.5319 FAU .46601

FOE-3.3001 FRA12.3073 FC-S5.OZO5 B_P 8887

8DE .5308 BRA 1.1178 9C3 1.9385 FSP 9582

LAUNCH DATE OCT 25 1964

MID-COURSE EXECUTION ACCURACY

_T 2104.1 S_t IS96,4 SG3 2815.6

RRT .8847 RRF -.9702 RTF 0.9064

SG8 2525.5 R23 -.2295 R13 -.9483

SGI 2463.4 SG2 588.0 THA 32.26

FLIGHT TINE _)0.00

DISTANCE U8.564

LCL 31.61 VL 32.790 GAL -4.Z0 AZL 89.21 HCA 210.00 SMA

LOP 241.61 VP 21.404 GAP -I.U AZP 90.96 TkL 335.09 TAp

GP 7.58 2AL 124.77 zAP 120.64 ET$ 174.15 ZAE 156.98 (TE

OLA 16.13 RAL 161.42 RAO 6567.4 V[L 11,52$ PTH 2.01 VHP

HELIOCENTRIC CCNIC

RL 148.73 LAL .00

RP 227.34 LAP -.39

RC 242.030 _ 7.56

PLAN£TOCENTRIC CON|C

C$ 11.465 VHL 3.385

3.229 OPA 6.84 RAp 186.91 ECC 1.1896

PO CST TIM INJ 2 LAT INJ 2 LONG

2002.2 -25.07 59.27

3523.5 -2.99 166.66

1712.0 -25.95 37.67

3389.0 -2.20 148.98

1438.1 -28.22 16.06

3235.8 -.18 136.08

ORBIT DETERMINATION ACCURACY

ST 899.1 SR 584.7 SS 2391.4

CRT .9698 CRS .8969 CST .9759

LSA 2503.4 MSA 300.5 96A 31.4

EL1 1065.8 EL2 120.3 ALF 32.71

ARRIVAL DATE AUG 11 1965

EARTH TO MARS

187.07 ECC .21713 INC .7895 vl 29.958

185.01) RCA 146.45 APO 227.69 V2 24.193

157.28 ZAC 95.70 ETC 256.09 CLP 121.14

3.179 DPA 7.02 RAm 186.26 ECC 1.1687

LNCH AZIATH LNCN TIN( L-I TIM( INJ LAT

80.00 17 41 25 2616.52 -26.88

90.00 10 2 24 4207.19 .27

100.00 19 11 45 2325.17 -LP7.98

100.00 11 14 44 3873.77 1.27

110.00 20 39 68 2049.20 -30.90

110.00 12 3 1 3822.51 3.81

DIFFERENTIAL CORRECTIONS

TOE .3981TRA -.9305 TC3 .9484 BAU .2777

ROE .3198 NRA -.4317 RC3 1.5453 FAU .48021

F0(-3.3157 FRA!2.S888 FC-38.2816 9SP 7985

BOE .SOil BRA 1.0257 BE3 1.6121 FSP 9911

INJ _ INJ RT AS(; 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$0.58 19.01 99.31 18 25 2 20!5.5 -25.30 60.28

172.58 14.$9 61.68 11 12 31 3607.2 -3.52 155.75

45.82 16.78 100.98 19 50 31 1725.2 -26.19 38.58

154.67 15.83 $0.13 12 20 38 3373.8 -2.72 148.15

25.18 13.00 105.41 21 14 7 1449.2 -28.48 18.82

141.61 18.25 55.00 13 $ 44 3222.5 -.$8 135.40

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1883.2 S_t 1402.2 SG5 2907.6 ST 831.6 SR 588.2 SS 2407.7

RRT .6634 _ -.988S RTF -.8848 CRT .9723 CRS .8897 CST .9695

SGB 2347.9 R23 -.2391 R15 -.9435 LSA 2595.2 MSA 314.3 SSA 31.2

SGI 2275.$ SGt 585.1THA 35.44 EL1 1012.3 EL2 112.8 ALF 35.02

LAUNCH DATE OCT 25 1964 FLIGHT TIRE 292.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 228.95 LAP -.43

RC 243.792 GL 8.05

PLANETOCENTRIC CONIC

C3 11.418 VHL 3.379

LNCH AZMTH LNCH TIME

90.00 17 38 11

90.00 10 6 38

100.00 19 8 51

100.00 11 18 38

110.00 20 37 42

110.00 12 5 16

DIFFERENTIAL CCRRECTIONS

TOE .3678 TRA -.8272

ROE .3219 RRA -.4284

FOE-3.3296 FRA13.0273

8OE .4884 BRA .9320

DISTANCE 672.270 EARTH TO MARS

LOL 31.81 VL 32.783 GAL -4.19 AZL 89.17 HCA 211.05 SMA 188.95 ECC .21658 INC .8295 Vl 29.956

LOP 242.86 VP 21.440 GAP -1.97 AZP 90.71 TAL 538.11 TAp 187.16 RCA 146.46 APO 227.44 V2 24.235

GP 7.47 ZAL 124.$9 ZAP 119.11 ET9 174.54 ZAE 155.22 ETE 159.31 ZAC 95.44 ETC 256.13 CLP 119.38

DLA 16.52 RAL 161.54 RAG 8587.4 VEL 11.524 PTH 2.01VHp 3.132 DPA 7.21 RAp 185.57 ECC 1.1879

L-| TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM [HJ 2 LAT IHJ 2 LONG

2830.01 -27.01 $9.54 19.21 98.85 18 22 l 2030.0 -25.51 61.19

4192.00 -.22 171.53 14.53 61.66 11 16 28 3592.0 -4.00 164.90

2337.54 -28.14 47.81 18.99 100.52 19 47 49 1737.6 -26.40 39.44

3959.61 .79 153.$9 13.97 60.12 12 24 37 3359.8 -3.20 147.37

2058.62 -31.08 25.93 18.23 104.99 21 12 2 1459.6 -28.71 17.53

3810.39 3.35 140.98 12.37 55.96 13 9 46 3210.4 -1.14 134.77

HID-COURSE EXECUTIOI ACCURACy ORBIT DETERMINATION ACCURACY

TC3 .6880 8AU .2800 SGT 1856.0 SGR 1408.1 SG3 2997.8 ST 762.5 SR 591.8 S$ 2425.8

RC3 1.5579 FAD .49415 RRT ,6310 RRF -.9369 RTF -.8524 CRT .9758 CRS .8824 CST .9610

FC-37.4887 GSP 7508 $_B 2174.3 R23 -.2480 R13 -.9385 LSA 2588.0 HSA 327.8 SSA 31.0

8C3 1.7031FSP 10233 SG1 2083.6 SG2 621.4 THA 39.44 EL1 959.7 EL2 102.7 ALF 37.65

LAUNCH DATE OCT 25 1984 FLIGHT TIM( 294.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC C_NIC

RL 148.73 LAL .00

RP 226.56 LAP -.43

RC 245.534 _ 8.44

PLAN[TOCENTR1C C.(_IC

C3 11.379 VHL 3.373

LNCH AZNTH LNCH TIN[

90.00 17 35 13

90.00 10 10 38

100.00 19 6 11

100.00 11 22 21

110.00 20 35 40

110.00 12 9 22

DISTANCE 676.185 EARTH TO MARS

LOt. 31.$1VL 32.775 GAL -4.18 AZL 89.13 HCA 212.10 SMA 186.83 ECC .21505 INC .8671 vl 29.958

LOP 243.71 V1P 21.477 GAP -2.25 AZP gO.T3 TAt. 336.12 TAP 188.22 RCA 146.47 Apo 227.20 V2 24.277

f_P 7.36 ZAL 124.65 ZAP 117.34 (TS 174.92 zA( 153.40 ETE 161.11 ZAC 95.17 ETC 256.18 CLP 117.59

OLA 16.88 RAL 161.67 RAD 6567.4 VEL 11.522 PTH 2.01VHp 3.088 DpA 7.42 RAp 184.86 ECC 1.1673

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM [NJ 2 LAT [NJ 2 LONG

2842.74 -27.14 70.45 19.43 98.41 18 19 15 2042.7 -25.69 62.08

4177.85 -.$8 170.75 14.69 _1.69 11 20 16 3577.9 -4.46 164.10

2349.38 -28.29 48.$6 19.22 100.10 19 45 20 1749.4 -26.60 40.26

3946.44 .34 153.17 14.13 60.11 12 28 8 3346.4 -3.64 146.64

2068.41 -31.25 26.65 18.47 104.$0 21 10 g 1469.4 -28.93 18.21

3799.18 2.92 140.59 12.52 55.93 15 12 41 3199.2 -1.57 134.19

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1429.0 SGR 1413.8 $(;3 3085.3 ST 693.4 SR 596.0 SS 2441.1

RRT .7824 RRF -.9852 RTF -.8006 CRT .g806 CRS .8755 CST .g494

8r_ 2010.2 R23 -.2535 R13 -.9342 LSA 2584.1MSA 341.1SSA 30.7

_1 1897.7 $82 683.0 THA 44.61 ELI 910.0 EL2 89.1 ALF 40.5g

DIFFERENTIAL CCRRECTION$

TD[ .3403 TRA -.7194 TC3 .4125 BAU .2489

ROE .3238 RRA -.4271 RC3 1.5587 FAU .50?78

F0[-3.3500 FRA13.3730 FC-38.$323 BM_ $$15

BD£ .4897 BRA .6367 BC3 1.$230 FSP 10540
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 1964)

LAUNCH DATE OCT 25 1964 FLIGHT TIME 29E.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CCNIC DISTANCE 680,111 EARTH TO MARS

RL 148.75 LAL .DO LOt. 31.61 VL 52,770 GAL -4.17 AZL 89.10 HCA 215.16 SMA 186.73 ECC .21337 INC .9026 vl 29.958

RP 228.17 LAp -.49 LOP 244.77 VP 21.514 GAP -2.53 AZP 90.76 TAL 556.12 TAP 189.28 RCA 146.47 APO 228.96 V2 24.318

RC 247.236 GL 8.80 GP 7.28 ZAL 124.39 ZAP 115._4 ETS 173.26 ZAE 151.52 ETE I62.71 ZAC 94.91 ETC 236.23 CLP J15.76

PLANETOCENTRIC CONIC

C3 11,348 VHL 3,3_DLA 17.21 RAL 181.82 RAG 6567.4 VEL 11.521 PTH 2.01 VHP 5,048 DPA 7.65 RAp 184.11 ECC 1.1868

LNCN AZMTH LMCH TIME L-I TIME INJ LAT XNJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

DO,DO 17 32 29 2654.74 -27.25 71.51 19.66 98.00 18 16 44 2034.7 -25.87 62.91

90.00 10 14 29 4164.72 -1.10 170.01 14.87 61.70 11 25 34 5564.7 -4.88 165.37

100.00 19 3 45 2360.44 -28.41 49.45 19.45 99.70 19 45 6 1760.4 -26.78 41.03

100.00 11 25 55 3934.25 -.07 152.50 14.50 60.11 12 31 29 3354.2 -4.03 145.97

110.00 20 33 50 2078.62 -31.41 27.52 18.72 104.23 21 8 28 1478.6 -29.14 18.85

110.00 12 12 20 3788.85 2.52 139.85 12.68 55.90 13 15 29 5188.8 -1.97 133.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .3146 TRA -.6058 TC3 .1292 DAU .2408 SGT 1207.2 SGR 1420.0 SG5 3170.8 ST 625.5 SR 601.0 SS 2480.4

ROE .3267 RRA -.4244 RC3 1.5823 FAU .52169 RRT .7031RRF -.9335 RTF -.7159 CRT .9866 CRS .8695 CST .9327

F08-3.5844 FRAIS.8958 FC-39.7991 BSP 5929 SG8 1863.8 RZ3 -.2470 R13 -.9529 LSA 2584.5 NSA 354.4 SSA 30.3

99( .4536 BRA .7396 8C3 1.5675 FSP 10805 SGI 1724.5 SG2 706.8 THA 51.33 EL1 364.4 EL2 71.D ALF 43.85

LAUNCH DATE OCT 23 1964 FLIGHT TZlE 298.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 225.73 LAp -.53

RC 248.959 T_, 9.14

PLANETOCENTRIC CONIC

C3 11.325 VHL 3.395 DLA

LNCM AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 17 50 2 2863.01 -27.38

90.00 10 18 10 4152.59 -1.49

100.00 19 I 34 2370.82 -28.S3

lOO.O0 11 29 19 5923.02 -.45

IIO.OD 20 52 12 2087.25 -31.55

110.00 12 13 10 3779.35 2.16

DIFFERENTIAL C(:RRECTIONS

TOE .2838 TRA -.4911 TC3 -.1840 BAU .2422

ROE .5280 RRA -.42R8 RC3 1.5891 FAU .53351

FOE-3.3980 FRA14.0395 FC-40.7654 SIP 5395

80( .4558 9RA .8480 BC3 1.5997 FSP 11125

DISTANCE 684.045 EARTH TO MARS

LOL 31.61 VL 32.764 GAL _4.17 AZL 99.06 HCA 214.22 SMA 186.63 ECC .21513 INC .9569 vl 29.958

LOP 245.63 VP 21.553 GAP -2.89 AZP 90.77 TAL 336.10 TAp 190.32 RCA 146.47 APO 226.78 V2 24.360

GP 7.16 ZAL 124.57 ZAP 1,3.70 (TS t75.63 ZAE 149.58 ETE 164.15 ZAC 94.63 ETC 256.29 CLP I13.89

17.52 RAL 191.97 RAD 6587.4 VEL 11.520 PTH 2.01 VHP 3.011 DPA 7.89 RAP 183.34 ECC 1.1864

INJ LONG INJ RT A$C INJ AZMTH lNJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

72.11 19.90 97.61 18 14 28 2066.0 -26.02 63.70

169.34 15.07 61.72 11 27 23 3552.6 -5.26 162.68

50.20 19.70 99.32 19 41 3 1770.8 -26.95 41.76

151.88 14.49 60.11 12 34 42 3523.0 -4.43 145.35

27.95 18.98 103.89 21 6 59 1487.3 -29.32 19.45

139.35 12.86 55.68 15 18 10 5179.3 -2.35 133.15

NID-COUR!ME EXECUTION ACCURACY C_9]T DETERMINATION ACCURACy

$6T 1010.4 $GR 1423.7 SG3 3250.1 ST 553.1 5R 604.7 SS 2474.4

RRT .5574 RRF -.9817 RTF -.5626 CRT .9921CRS .8619 CST .9087

1745.8 R23 -.2175 R13 -.9374 LSA 2580.4 MSA 367.1 SSA 30.2

SG1 1571.8 SG2 759.9 THA 61.05 ELI 817.9 EL2 51.5 ALF 47.57

LAUNCH DATE OCT 25 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG 2! 1965

HELIOCENTRIC CDNIC D! STANCE 687,987

RL 146.73 LAL .DO LOt. 31.61 VL 32.759 GAL -4.16 AZL 89.03 HCA

RP 225.58 MAp -.56 LOP 246.90 VP 21.592 GAP -3.07 AZP 90.79 TAL

tiC 250.845 GL 9.46 GP 7.06 ZAL 124.57 ZAP 111.82 ETS 173,97 ZAE

PLANETOCENTRIC CONIC

C3 11.309 VHL 3,365 DLA 17.80 RAL 162.13 RAO 6567.4 VEL 11.519 PTH

LMCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

9Q.OD 17 27 50 2676.57 -27.45 72.87 20.13 97.24 18 12 26

gG.OO 10 21 41 4141,44 -1.85 168,71 15,28 61,74 11 30 43

1,00.00 16 59 38 2380.54 -28.84 50.91 19.96 98.96 19 59 18

100.00 11 32 54 3912.71 -.SO 151.32 14.70 60.12 12 57 47

ltD.OO 20 30 47 2095.35 -31.66 26.54 19.25 103.56 21 3 43

110.00 12 1754 3770.68 1.83 138.90 13.05 55.86 15 20 45

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TDE .2589 TRA -.5TOT TC3 -.5041 BAU .2532 SGT 865.9 $64_ 1428.0 SG3 3326.5

ROE .3319 RRA -.4202 RC3 1.5973 FAU .54560 RRT ,3106 RRF -.9300 RTF -,3020

FDE-3.4166 FRAI4.3423 FC-41.7339 BSP 4957 SG8 1670.0 R2S -.1392 RI3 -.9498

DOE .4209 BRA .5803 8C$ 1.6749 FSP 11373 SGI 1464.5 _2 802.5 THA 74.61

EARTH TO MARS

215.29 SMA 186.53 ECC .21476 INC .9690 vl 29.958

356.08 TAp 191.36 RCA 146.47 APO 226.59 V2 24.402

147.60 ST[ 163.43 ZAC 94.56 ETC 258.55 CLP 112.00

2.01 VHP 2.977 DpA 8.13 RAp 182.34 ECC 1.1861

PO CST TIM INJ 2 LAT INJ 2 LONG

2076.6 -28.16 64.44

5341,4 -3.62 I62.06

1780.3 -27.10 42.44

3312.7 -4.77 144.76

1495.3 -29.50 20.02

3170.7 -2.66 152.70

O_BIT DETERMINATION ACCURACY

ST 484.1 SR 609.6 SS 2492.0

CRT .9963 CRS ,8539 CST .8724

LSA 2382.9 NSA 379.2 SSA 29.9

EL1 777.8 EL2 3_.6 ALF 51.37

LAUNCH DATE OCT 23 1964 FLIGHT TIM( 302,00 ARRIVAL DATE AUG 23 1963

HELIOCENTRIC CDNIC

RL 148.73 LAL .DO

RF 224.99 RAP -.59

RC 252.307 GL 9.76

pLAN(TOCENTRIC CONIC

C3 11,300 VHL 5.S92

LNCH AZNTH LNCH TIME

90.00 17 25 53

90.00 10 25 2

100.00 lS 57 56

100.00 11 35 41

119.00 20 29 35

110.00 12 20 31

DIFFERENTIAL CCRRECTION9

TOE .2318 "iRA -.2496

RDE ,3349 RRA -.4178

FDE-3.4599 FRA14.ESSS

BDE .4073 DRA .4850

OlSTANCE IH)1.938

LOL 31.61 VL 32.754 GAL -4.16 AZL 89.00 H(A

LOP 247.97 VP 21,631 GAP -3.33 AZP 90.81 TAL

r.,p 6.96 ZAL 124.59 ZAP 109.91 ETS 176.29 ZAE

EARTH TO MARS

216.33 SMA 186.45 ECC .21442 INC .9998 vl 29.958

336.04 TAp 192.39 RCA 146.47 APO 226.42 V2 24.444

145.56 ETE 166.59 ZAC 94.08 ETC 256.42 CLP 110.07

DLA 18.06 RAL 162.31RAD 6567.4 VEL 11,519 PTH 2.01VHP 2.946 DPA 8.42 RAp 181.72 ECC 1.1860

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2683.45 -27.53 73.58 20.41 96.89 18 tO 39 2086.4 -26.29 65.14

4131.23 -2.19 168.15 15.51 61.?6 11 35 54 3531.2 -5.94 181.48

2389.62 -28.73 51.56 20.23 98.63 19 37 45 1789.6 -27.24 43.08

3903.31 -1.12 150.80 14.92 60.13 12 40 44 3303.3 -5.09 144.26

2102.88 -31.80 29.10 19.54 103.25 21 4 38 1502.9 -29.65 20.55

5762.82 1.53 138.49 13.26 55.85 13 23 14 3162.8 -2.96 132.29

MID-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.8403 BAU .2733 SGT 619.0 _ 1430.7 SG3 3396.9 ST 417.1SR 614.3 SS 2508.0

RC3 1.S024 FAU .55693 RRT -.0445 RRI r -.9541RTF .0712 CRT .9944 CRS .8496 CST .8141

FC-42.8881BSP 4731 SG8 1648.5 R23 -.0078 R13 -.9585 LSA 2588.0 NSA 391.3 SSA 29.7

BC3 1.8094 FSP 11615 SG1 1431.4 SG2 817.8 THA 92.17 EL1 741.6 EL2 36,7 ALF 53.88

406



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE OCT 25 1964 FLIGHT TIM( 304.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 224.80 LAP -.63

RC 253.951 GL 10.05

PLANETOCENTRIC CONIC

C3 11.299 VHL 3.361

LNCH AZMTH LNCH TIME

90.00 17 24 12

90.00 10 26 14

100.00 18 56 29

100.00 11 36 39

110.00 20 26 38

110.00 12 23 2

D|FFERENTIA_CCRRECTIONS

TOE .2040 TRA -.1167

RDE .3360 RRA -.4146

FDE-S.AS87 FRAI4.9107

8DE .3948 OflA .4315

D|ATANCE 695.897 EARTH TO MARS

LOL 31.61 VL 32.749 GAL -4.17 AZL 88.97 HCA 217.43 SMA 186.37 ECC .21413 INC 1.0286 vl 29.958

LOP 249.04 VP 21.672 GAP -3.58 AZP 90.62 TAL 335.99 TAp 193.42 RCA 146.46 APO 226.27 V2 24.486

GP 6.86 ZAL 124.63 ZAP 107.98 (TS 176.61 ZAE 143.49 ETE 167.65 ZAC 93.79 ETC 256.49 CLP 108.11

OLA 16.80 RAL 162.50 RAO 6567.4 VEL 11.519 PTH 2.01VHp 2.919 DpA 8.70 RAp 180.67 ECC 1.1859

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZtATH INJ TZME PO CST TIM IHJ 2 LAT INJ 2 LONG

2695.64 -27.61 74.25 20.69 96.57 18 9 8 2095.6 -26.41 65.78

4122.01 -2.46 167.63 15.76 61.78 11 86 56 3522.0 -6.23 160.96

2396.07 -28.62 52.18 20.51 98.31 19 36 27 1798.1 -27.37 43.68

8894.61 -1.41 150.34 15.16 60.14 12 43 33 3294.8 -5.37 143.79

2109.90 -81.91 29.62 19.84 102.96 21 3 45 1509.9 • -29.80 21.08

3755.75 1.26 138.12 13.49 55.84 lS 25 37 8155.7 -3.23 131.92

MIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.1918 BAU .3019 SGT 898.7 SGR 1481.9 $63 8460.4 ST 354.3 SR 618.8 SS 2522.7

RCS 1.6046 FAU .56689 RRT -.3925 I1_ -.9562 flTF .4342 CRT .9752 CRS .1_434 CST .7174

FC-43.4366 BSP 4774 S_ 1590.5 R23 .1140 RIS -.9515 LSA 2590.2 MSA 402.6 SSA 29.S

BC3 1.9985 FSAP 11849 SG1 1493.1 $62 792.7 THA 109.55 EL1 709.8 EL2 68.3 ALF 60.82

LAUNCH DATE OCT 25 1964 FLIGHT TIME $06.00 ARRIVAL OATE AUG 27 1968

HELIOCENTRIC COtlC

RL 148.73 LAL .00

RP 224.21 LAP -.66

RC 255.576 GL 10.82

PLANETOCENTRIC CONIC

CS 11.508 VHL S.662

LNCH AZMTM LNCH TIME

90.00 17 22 46

90.00 10 81"17

100.00 18 S$ 16

100.00 11 41 28

110.00 ZO ZT 47

110.00 12 2S 26

DIFFERENTIAL CCRRECTION6

TOE .1764 111A .0132

ROE .5413 RRA -.4|16

FOE-3.4769 FRAlS.163S

BIDE .8842 BRA .4119

31.61 VL 52.745 GALLOL

LOP 250.11 VP 21.716 GAP -3.85 AZ1P 90.66 TAL 635.92 TAP 194.43 RCA 146.45

GP 6.76 ZAL 124.69 ZAP 108.02 ETS 17M.92 zA( 141.38 ETE 168.60 ZAC 98.51

DISTANCE 61)9.865 EARTH TO MARS

-4.17 AZL 88.64 HCA 218.50 SMA 186.29 ECC .21367 INC 1.0567 vl 29.988

APO 226.14 V2 24.827

ETC 256.57 CLP 106.14

DLA 18.51RAL 162.70 RAD 6567.4 VEL 11.519 PTH 2.01VHP 2.896 DpA 8.98 RAp 180.01ECC 1.1860

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.16 -27.67 74.84 20.88 96.26 18 7 50 2104.2 -Z6.§Z 66.39

4118.71 -2.74 167.17 16.02 61.81 11 89 50 S§18.7 -6.49 160.49

2405.90 -28.69 82.7§ 20.81 96.02 19 55 22 1805.9 -27.48 44.23

3667.20 -1.67 149.92 15.42 60.15 12 46 15 3287.2 -5.68 148.37

2116.42 -32.01 30.10 20.18 102.69 21 3 4 1516.4 -29.98 21.51

$749.4_ 1.02 187.76 13.74 58.88 13 27 55 8149.5 -S.47 131.89

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-I.SSZI 2AU .8574 SGT 1088.4 SSR 1451.7 SG3 3817.4 ST 302.3 SR 623.S SS 2886.5

RC3 1.6046 FAU .§7§94 RflT -.qk_29 W -.6541RTF .6742 CRT .9140 CRS .8878 CST .5534

FC-44.1067 2Si e 5095 _ |7R7.2 R2S .1713 RlS -.9441 LSA 2596.5 MSA 413.9 SSA 29.2

8CS Z.ZS24 FSP 12049 $61 1668.1SGZ 748.7 THA 122.92 ELI 683.7 EL2 111.8 ALF 65.39

LAUNCH DATE OCT 26 1964 _LIGHT TIME 306.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC

RL 146.TS LAL .00

RP 228.82 LAP -.89

RC 267.180 GL 10.56

PLANETOCENTRIC CONIC

C3 11.316 VHL 3.884

LNCH AZMTH LNCH TIME

90.00 17 21 ST

90.00 10 34 10

100.00 18 54 19

100.00 11 44 9

110.00 20 27 lS

110.00 12 27 44

DIFFERENTIAL C(_RECTION6

TOE .1453 TRA .1467 TC3-1.9356 BAU .3795

ROE .3427 RRA -.4100 RCS 1.5952 FAU .58107

FOE-3.4376 FRAIS.AS09 FC-44.44?0 BSP 5673

BID( .3722 BRA .4354 BC3 2.5060 FSP 12351

DISTANCE 703.839 EARTH TO MARS

LOt. 81.61VL 82.741 GAL -4.18 AZL 88.92 HCA 219.58 SMA 186.28 ECC .21866 INC 1.0834 vl 29.956

LOP 251.19 VP 21.754 GAP -4.10 A ZP 90.84 TAL 385.85 TAp 195.43 RCA 146.44 Apo 226.02 V2 24.568

GP 6.66 ZAL 124.77 ZAP 104.04 ETS 177.28 ZAE 139.24 ETE 169.48 ZAC 93.22 ETC 256.65 CLP 104.14

OLA 18.70 RAL 162.92 RAO 6567.4 VEL 11.520 PTH 2.01VHP 2.876 OpA 9.28 RAp 179.13 ECC 1.1863

L-i TiME INJ LAT INJ LONG :NJ RT ASC IHJ AZHTH INJ T|ME PO CgT TIM INJ 2 LAT INJ 2 LONG

2_11.99 -27.73 75.43 21.29 95.99 18 6 49 2112.0 -26.61 66.94

4106.87 -2.98 166.76 16.30 61.83 11 42 86 S§06.4 -6.73 160.08

2413.10 -28.96 58.27 21.12 97.76 19 34 32 1618.1 -27.58 44.74

S880.50 -1.90 149.55 15.70 60.16 12 48 50 3280.5 -5.85 143.00

2122.42 -82.10 30.55 20.47 102.44 21 2 35 1522.4 -30.05 21.93

3743.94 .61 187.51 14.01 SS.SS 13 30 8 3143.9 -3.68 131.30

MID-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1351.5 6GR 1426.9 8GS 3562.8 ST 262.7 SR 628.0 SS 2840.7

RRT -.7507 RRF -.9516 RTF .6048 CRT .7654 CR8 .8277 CST .2908

SC_ 1965.3 R23 .1662 RtS -.9481 LSA 2598.1MSA 428.8 SSA 29.4

SGI |639.2 SGZ 692.7 THA 182.93 EL1 658.7 EL2 160.4 ALF 71.00

LAUtACH DATE OCT 25 1964 FLIGHT TIME 310.00 ARRIVAL DATE AUG 31 1965

HELIOCERTRIC C._NIC

RL 148.73 LAb .00 LOL

RP 228.44 LAp -.72 LOP 252.26 vP 21.796 GAP -4.34 _P 90.84 TAL 835.76 TAP 196.48 RCA 146.42

RC 256.763 ft. 10.62 relP 6.56 ZAL 124.87 ZAP 106.05 Lt't*S 177.52 ZA( 137.07 ETE 170.29 ZAC 92.92

PLANETOCENTRIC CONIC

C3 11.636 VHL 5.367 OLA 16.66 RAL 163.15 RAID 6667.4 VEL 11.621PTH 2.01 VHP 2.860 0pA 9.57

LNCH AZNTH LNCM TIME L-I TIM( INJ LAT INJ lONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

90.00 17 20 42 2719.20 -27.76 75.95 21.61 95.78 18 6 2 2119.2

90.00 10 36 54 4099.91 -3.19 166.39 16.60 61.85 11 45 14 3499.9

100.00 16 53 34 2416.78 -L_.02 53.76 21.45 97.51 19 $S 54 1819.7

100.00 11 46 45 3874.81 -2.10 149.23 15.69 60.|7 12 51 17 3274.6

110.00 20 26 50 2127.66 -32.18 80.98 20.61 102.21 21 2 18 1528.0

110.00 12 29 57 3730.14 .62 157.|8 14.29 55.82 lS 32 16 5139.1

OIFFERENTIAL CCRflECTION$

TOE .1189 TRA .2673 TC3-2.3070 BAIL/ .4250

ROE .3473 flRA -.4046 tiC3 1.5033 FAU .58922

F08-3.4921FRA15.6177 FC-44.9666 8811 6446

6DE .5671BRA .4964 BCS 2.6056 FSP 12427

DII_INCE 707.824 EARTH TO MARS

81.61 VL 32.788 GAL -4.20 _. 88.89 HCA 220.67 SMA 186.17 ECC .21548 INC 1.1090 vl 29.988

NIO-COUI_W[ EXECUTION ACCURACY

SGT 1649,T 84;R 1425.0 SGS 5606.2

RRT -.SIID_I r -.9494 RTF .6769

$66 2160_01113 .1689 RtS -.9503

SG1 2061,_6G2 649.4 THA 140.09

APO 225.91 v2 24.611

ETC 256.75 CLP 102.13

RAP 178.24 ECC 1.1866

INJ 2 LAT ZNJ 2 LONG

-26.69 67.46

-6.93 159.71

-27.68 45.21

-6.05 142.67

-50.16 22.33

-5.86 131.08

ORBIT DETERMINATION ACCURACY

ST 259.1 SR 650.9 SS 2557.1

CRT .5152 CR8 .8241 CST -.0546

LSA 2610.4 MSA 434.5 SSA 28.9

ELI 646.7 EL2 216.6 ALF 76.51

AO8



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT( OCT Z$ 1984

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 223.05 LAP -.T5

RC 280.328 GL 11.04

PLANETOCENTR IC CONIC

C3 11 . 3S8 VHL 3.371

LNCN AZNTM LNCH TIME

90.00 17 EO 4

80.00 10 39 29

100.00 18 53 S

100.00 11 49 8

110.00 20 28 39

110.00 12 32 3

FLIGHT TIN( 312.00 ARRIVAL DATE SEP 2 1965

DISTANCE 711.818 EARTH TO MARS

LOt. 31.61 VL $2.734 GAL -4.21 AZL 88.87 HCA 2EI.7S SMA 186.11 ECC .21335 INC 1.1335 vl 29.958

LOP E§3.3T VP EI.83R GAP -4.58 AZP R0.|5 TAt. 335.68 TAP 197.41RCA 146.41APO 225.8Z v2 24.653

GP 6.46 ZAL 125.00 ZAP 100.03 ET| 177.80 zAE 134.88 (TE 171.03 ZAC 92.63 ETC 258.82 CLP 100.10

OLA 19.03 RAL 183.39 RAO 6567.4 V(L 11.522 PTH 2.01VHP Z.847 OpA 9.87 RAP 177.33 ECC 1.1871

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMT_ INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2T25.74 -27.82 78.42 21.R§ 95.49 18 5 29 2125.7 -28.77 67.91

4094.37 -3.37 16$.08 18.R1 61.87 11 47 43 3494. 4 -7.10 159.40

2428.78 -29.07 84.20 21.79 97.28 IR 33 31 |82§.8 -27.76 45.64

3869.58 -2.27 148.95 16.30 60.19 12 53 38 3289.6 -8.22 142.39

2133.02 032.25 31.34 21.17 101.99 21 2 12 1533.0 -30.26 22.$9

3735.09 .47 187.04 14.59 55.82 13 34 19 3135.1 -4.02 130.83

OlFFEREMTIAL CCRRECTIONS

TOE .ogQ7 TRA .4302 TC3-2.8905 RAU .4748

HOE .3313 RRA -.3998 MC3 1.3867 FAU .39531

FDE-3.S2R2 FRAIS.7861 FC-45.3443 BSiP 7373

ROE .363D BRA .5872 BC3 3.1233 FSP 12503

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 149.73 LAL .00

RP 222.66 LAP -.79

MC 291.990 r,t. 11.26

PLAN[TOCENTRIC CONIC

C3 11.401VHt. 3.37S

LNCN AZMTH LNCH 1114(

90.00 17 19 41

90.00 10 41 55

100.00 19 52 51

100.00 11 5t 28

110.00 20 26 41

110.00 12 34 5

DIFFERENTIAL C_ItRECTIONS

TDE .0619 TOA .5793 TC3-3.0TR7 BAU .5272

ROE .3534 RRA -.3943 RC3 1.5760 FAU .59936

FD(-3.3550 FRAIS.9023 FC-43.5284 BSP 8412

ROE .3609 BRA .9963 BC3 3.4587 F84P 12581

ORBIT DETERMINATION ACCURACY

ST 283.8 3R 635.9 88 2869.3

NIO-COUR_E EXECUTION ACCuRACy

SGT 1978.1 Sr,,R 1420.4 84;3 3639.4

RRT -.8557 RRF -.9470 RTF .9177 CRT .2235 CRS .8197 CST -.3704

2435.2 R23 .1465 R13 -.9583 L3A 2624.5 M3A 444.3 SEA 28.5

8411 2353.7 SG2 617.1THA 145.75 ELI 839.8 EL2 275.0 ALF 83.00

FLIGHT TIME 314.00 ARRIVAL DATE SEP 4 1965

DISTANCE 718.R16 EARTH TO MARS

LOL 31.61 VL 32.732 GAL -4.23 AZL 1_.84 HCA 222.85 SI4A 186,06 ECC .21326 INC 1.1571 vl 29.958

LOP 254.46 VP 21.802 GAP -4.82 AZP 90.83 ]AL 335.54 TAp 198.39 RCA 146.39 APO 225.74 V2 24.695

CAb 6.36 ZAL t25.14 ZAP 94.02 ET8 178.08 zAE 132.68 ETE 171.72 ZAC 92.35 ETC 256.92 CLP 98.07

OLA 18,16 RAt. 183,65 RAO 8887.4 VI[L 11.523 PTH 2.01VHP 2.837 DPA 10.17 RAP 178.43 ECC 1.1878

L-I TIM( INJ bAT INJ LGNG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

£731.64 -27.88 76.25 22.31 95.28 18 5 12 2131.8 -26.84 88.33

4089.74 -3.51 163.83 17.25 8|.88 11 30 4 3409.7 -7.25 159.13

R431.20 -Lq).12 54.59 22.15 R7.O8 19 33 22 1631.2 -27.83 46.03

3863.4t -2.41 148.72 18.63 80.20 12 35 51 3265.4 -6.36 142.16

2137.81 -32.32 31.88 _1.54 101.80 21 2 19 1537.6 -30.35 23.01

5751.76 .34 138.87 14.91 55.82 13 36 16 3131.8 -4.14 130.66

MID-COURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2324.9 8GR 1413.8 SG3 3683.3 sT 333.7 SR 640.3 88 2578.9

flRT -.8771RRI r -.R443 flTF .9420 CRT -.0215 CR3 .8149 CST -.5938

2720.8 R23 .1244 R13 -.9856 LEA 2639.2 HSA 454.0 SEA 28.2

SGI 2655.2 SG2 594.4 THA 150.29 EL1 640.3 EL2 333.6 ALF 9o.8e

LAUNCH DA3E OCT 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .OO

RP 222.28 LAP -.82

RC 2S3.392 GL 11.46

PLANETOCENTRIC CONIC

C3 11.443 VHL 3.383

LNCH AZMTH LNCH TIME

90.00 17 19 33

90.00 10 44 12

100.00 18 52 51

100.00 11 53 36

110.og 20 26 55

110.00 12 38 1

FLIGHT TIME 516.00 ARRIVAL DATE SEP 6 1968

LOt. 31.61 VL 32.729 GAL

LOP 255.55 VP 21.925 GAP

GP 6.28 ZAL 125.30 ZAP

DISTANCE 719.624 EARTH TO MARS

-4.25 AZL 88.62 HCA 223.94 SMA 186.02 ECC .Z13ZO IN( 1.1799 vl 29.958

-5.08 AZP 90.85 TAL 335.42 TAP 199.36 RCA 146.36 APO 225.66 V2 24.737

95.99 ETS 176.34 ZA[ 130.46 ETE 172.35 ZAC 92.03_[TC 257.01 CLP 96.03

OLA 19.27 RAL 183e92 RAO 6567.4 VEL 11.525 PTH 2.01 VHP 2.831 DpA 10.46 RAP 175.52 ECC 1.1883

L-I TIME INJ LAT IHJ LONG INJ fit ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2T36.89 -27.89 77.23 22.68 95.09 18 5 10 2138.9 -26.89 68.71

4066.02 -3.63 165.62 17.59 61.90 11 52 18 3486.0 -7.36 158.92

2436.06 -29.18 54.95 22.33 96.89 19 33 27 1836.1 -27.90 46.37

3862.08 -2.52 148.54 16.98 60.20 12 57 58 3262.1 -6.47 141.98

2141.74 -32.37 31.89 21.92 101.63 21 2 37 1541.7 -30.43 23.31

3729.16 .24 136.74 15.25 55.82 13 38 10 3129.2 -4.24 130.52

MID-COURSE EXECUTION ACCURACY

SGT 2885.1 SGR 1404.6 SG3 3677.4

RRT -.8898 RRF -.9413 RTF .9574

3030.3 R23 .t048 R13 -.2717

SGI 2974.4 SG2 579.2 THA 153.99

ORBIT DETERMINATION ACCURACY

ST 400.5 SR 644.3 98 2586.1

CRT -.1962 CRS .8099 CST -.7318

LSA 2654.8 MSA 463.1 SSA 27.8

EL1 651.7 EL2 388.2 ALF 100.84

FLIGHT TIN( 318.00 ARRIVAL DATE SEP 8 1965

DISTANCE 725.839 EARTH TO MARS

-4.27 AZt. 88.80 HCA 225.04 Sl4A 185.98 ECC .21318 INC 1.2019 vl 29.958

-5.29 AZP 90.85 TAL 335.27 TAP 200.32 RCA 146.34 APO 225.63 V2 24.779

93.87 ET8 178.80 ZN[ 128.24 ET( 172.94 ZAC 91.74 ETC 257.11CLP 93.99

OIFFERENTIAL CX_RECTION9

TOE .0323 TRA .7253 TC3-3.4707 BAU .5822

ROE .3593 RRA -.3885 RC3 1.5619 FAU .60215

FOE-3.8751 FRA16.0073 FC-4§.S3?O 8SP 9533

BO( .3SOT BRA .8228 8C3 3.8039 FS4P 12625

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .00 LOt. 31.81 VL 32.727 GAL

RP 221.89 LAP -.85 LOP 256.83 VP 21.989 GAP

RC 264.895 GL 11.65 GP 8.15 ZAL 125.48 ZAP

PLAN[TOCENTRIC CONIC

C3 11.492 VHL 3.390 OLA 19.58 RAL 184.20 RAO 8587.4 V[L 11.527 PTH 2.01VHF 2.829 DPA 10.75 RAP 174.61ECC 1.1891

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ t.CNG INJ RT ASC |NJ AZMTH INJ TIME F_) CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 19 42 2741.51 -27.82 T7.ST 23.07 84.93 18 5 23 2141.5 -26.94 69.04

90.00 10 48 20 4083.20 -3.72 165.48 17.96 81.91 11 54 23 3483.2 -7.45 158.76

100.00 10 53 5 2440.33 -29.18 55.27 22.92 88.75 19 33 46 1840.4 -27.95 46.68

100.00 11 55 30 3859.59 -2.80 148.40 17.34 60.21 12 59 57 3259.6 -6.55 141.84

110.00 20 27 21 2145.43 -32.42 32.28 2_.32 101.47 21 3 7 1545.4 -30.50 23.57

110.00 12 37 51 3727.28 .17 138.84 13.81 55.82 13 39 58 3127.3 -4.31 130.42

DIFFERENTIAL C_RSECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0018 TRA .8771 TC3-3.8830 8AU .6392 _T 3054.4 _ 1393.7 SG3 3681.8 ST 477.9 SR 648.0 SS 2591.5

ROE .3632 RRA -.38R3 8C3 1.3445 FAU .80314 RRT -.8907 RRI r -.8382 RTF .9676 CRT -.3148 CR8 .8051 CST -.8148

F08-3.5927 FRAIS.0834 FC-43.4351 8_P 10707 _ 335?.3 R23 .0888 R13 -.9768 LSA 26?2.3 MSA 471.7 SSA 27.5

ROE .3632 8RA .9889 BC3 4.|803 FSP 12841 SG1 3308.7 Eft- $89.5 THA 157.03 EL1 678.9 EL2 433.0 ALF 112.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 25 1964

HELIOCENTRIC C(_iIC

RL 149,73 LAL .0O

RP 221.51 LAP -.88

RC 268.379 GL 11.83

PLANETOCEMTRIC C_IC

CS 11.550 VHL 3.398

LNCH AZNTM LNCH TIME

90.00 17 20 6

90.00 10 48 20

100.00 18 53 34

100.OO 11 ST 32

110.O0 20 29 0

110.O0 12 39 36

FLIGHT TIM( 520.00 ARRIVAL DATE SEp 10 1965

DISTANCE 727.861 EARTH TO MARS

LOL $1.61 VL 32.725 GAL -4.30 AZL 88.76 HCA 226.15 SMA 185.95 ECC .21320 INC 1.2250 vl 29.958

LOP 257.75 VP 22.013 GAP -5.51 AZP 90.85 TAL 355.12 TAp 201.27 RCA 146.31 kPO 225.60 V2 24.820

GP 6.04 ZAL 125.69 ZAP 91.95 ETS 178.85 Z/U| 126.Q2 (TE 173.49 ZAC 91.44 (TC 257.21 CLP 91.96

DLA 19.45 RAL 164.50 RAO SSST.4 VEL 11.530 PTH 2.01 VHF E.830 DPA 11.04 MAp 173.71 ECC 1.1901

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2745.51 -27.94 77.86 23.48 94.79 18 5 51 2145.5 -26.99 69.$2

4081.26 -3.79 165.35 18.54 61.92 11 56 21 3481.3 -7.51 158.65

2444.09 -29.22 55.54 23.33 96.59 19 34 18 1844.1 -28.90 46.95

3857.92 -2.EG 148.31 17.72 60,22 13 I 50 3257.9 -6.61 141.74

2148.67 -32.47 32.51 22.74 101.33 21 S 48 1548.7 -30.57 23.81

3726.09 .13 1_e.58 t5.98 55.82 13 41 43 3126.1 -4.89 150.36

DIFFERENTIAL CCRRECTIONS

TOE -.0296 TRA 1.0512 TC3-4.2535 BAU .6977

ROE .$672 RRA -.$754 RCS 1.5245 FAD .60200

FDE-3.912S FRA16.1240 FC-45.1948 DSP 11921

BDE .3684 BRA 1.0975 BCS 4.5185 FSP 12622

LAUNCH DATE OCT 25 1964

HELIOCENTRIC C(_41C

RL 148.73 LAL .00

RP 221.13 LAP -.91

RC 267.444 GL 11.99

PLAN(TOCENTRIC C(_AIC

C3 11.814 VHL 3.400

LNCH AZI4TH LNCH TIM(

90.00 17 20 45

90.O0 10 50 11

100.OO 1R 54 17

lOO.OO 11 59 20
110.00 zo 2o 50
110.00 12 41 17

NID-GOURSE EXECUTION ACCURACY

SET 3429.2 SIR 1381.1 SG3 3677.1

RRT -.9005 RRF -.9347 RTF .9746

S_ 3609.9 R23 .0794 fl13 -.9806

SG1 SG53.G _2 564.3 THA 159.56

FLIGHT TIM( 322.00

DISTANCE 731.891

LOL 31.61 VL 32.723 GAL 04.53 AZL 28.76 HCA 227.25 SNA 185.92 ECC .21326

LOP 258.86 Vie 22.057 GAP -5.74 AZlP 90.64 TAL $34.95 TAP 202.21 RCA 146.27

GP 5.93 ZAL 125.91 ZAP 89.93 ETS 179.09 ZN[ 123.80 ETE 174.00 ZAC 91.15

OLA 19.48 RAL 164.92 RAD 9567.4 VI[L 11.553 PTH 2.01 VHP 2.854 DpA 11.32

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ A_qATH INJ TIM( PO CST TIM

2748.98 -27.96 78.10 25.90 94.66 18 6 34 2148.9

4000.21 -5.82 IS5.29 18.74 $1.92 11 58 11 3460.2

_447.27 -_9.25 95,7T 25.76 99.47 19 35 5 1847.S

3957.09 -2.99 149.26 18.12 90.22 13 3 37 3257.1

2151.49 032.50 $2.72 23.17 101.21 21 4 41 1551.5

ST2S.91 .11 136.55 16.37 55.82 13 43 22 3125.6

DIFFERENTIAL C_RECTIONS

TIDE -.0818 TRA 1.1979 TC3-4.9408 BAU .7574

ROE .$713 RRA -.3980 RC3 1.5010 FAU .60095

FOE-3.9290 FRA16.1317 FC-44.7030 EMP 13159

BOE .3764 BflA 1.2439 BC3 4.0T77 F3iP 12974

NID-C.oURSE EXECUTION ACCURACY

SGT 3008.4 _dl 1399.8 SG3 3662.G

tiNT -.9018 RRF -.9310 flTF .979E

4046.3 RE3 .0949 R18 -.9897

_1 4007o0 Sr_ 562.0 THA 161.70

ORBIT DETERMINATION ACCURACY

ST 562.1 SR 651.8 88 2595.9

CRT -.3956 CRS .8006 CST -.8657

LSA 2692.3 MSA 479.8 3SA 27.1

ELI 724.7 EL2 464.5 ALF 124.70

ARRIVAL DATE SEP 12 1965

EARTH TO MARS

INC 1.2434 vl 29.958

APO 225.57 V2 24.862

ETC 257.31 CLP 89.93

RAp 172.81 ECC 1.1911

INJ 2 LAT INJ 2 LONG

-27.02 69.58

-7.55 158.59

-28.04 47.18

-E.63 141.70

-30.92 24.01

-4.38 130.34

ORO|T DETERMINATION ACCURACY

9T 650.9 SR 655.3 $8 2598.0

CRT -.4525 CRS .7985 CST -.4987

LSA 2713.7 MSA 487.4 89A 26.7

ELI 787.1 EL2 483.3 ALF 134.56

LAUNCH DATE OCT 25 1964

NELIOCENTRIC CONIC

RL 148,73 LAL .OQ

RP 220.75 LAp -._i¢4

RC 269.292 GL 12.15

PLANETOCENTRIC CONIC

C3 11.687 VHL 3.419

LNCM AZMTH LNCH TIME

90.00 17 21 40

90.00 10 51 53

100.00 18 55 15

100.00 12 1 O

110.00 20 29 52

110.00 12 42 52

FLIGHT TIM( 324.00 ARRIVAL DATE SEp 14 1965

LOL 31.61 VL 32.722 GAL

LOP 259.97 VP 22.102 GAP

GP 5,82 ZAL 126.15 2AP

DISTANCE 735.928 EARTH TO MARS

-4.36 AZL 88.74 HCA 228.36 8MA 185.90 ECC .21336 INC 1.2654 Vl 29.958

-5.95 AZP 90.84 TAL 354.77 TAp 203.14 RCA 146.24 APO 225.57 V2 24.903

87.93 ETS 179.32 ZAE 121.59 ETE 174.47 ZAC 90.86 ETC 257.41 CLP 97.92

DLA 19.52 RAL 165.15 RAD 6567.4 VEL 11.536 pTH 2.01 VHp 2.842 DPA 11.59

L-I TIME INJ LAT INJ LONG [NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM

2751.66 -27.98 78.30 24.55 94.56 18 7 52 2151.7

4060.04 -3.83 165.28 19.16 61.92 11. 59 53 3480.0

2449.91 -29.27 55.97 24.21 96.37 19 36 5 1849.9

3857.02 -2.69 148.26 18.53 60.22 13 5 17 3257.0

2153.89 -32.54 32.90 23.62 101.11 21 5 46 1553.9

$725.81 .11 136.56 16.78 55.82 13 44 58 3125.8

RAP 171.94 ECC 1.1923

INJ 2 LAT INJ 2 LONG

-27.05 69.76

-7.55 158.58

-28.08 47.38

-6.63 141.69

-30.66 24.18

-4.37 150.35

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0945 TRA 1.3470 TC3-5.0212 BAU .8177 SET 4189.1 SGR 1350.8 SG3 3638.7 ST 743.0 SR 658.4 SS 2597.8

ROE .3753 RRA -.3602 RCS 1.4762 FAU .59745 flRT -.9011 RRF -.9269 RTF .9833 CRT -.4922 CRS .7920 CST -.9205

FOE-3.6399 FRA18.1113 FC-44.2583 BSP 14422 _ 4401.5 R23 .0568 R13 -.9862 LSA 2736.5 MSA 495.0 SSA 26.3

BDE .3870 BRA 1.3945 2C5 5.2357 FSP 12498 SG1 4365.4 3G2 562.1 THA 163.52 ELI 860.7 EL2 494.8 ALF 141.91

LAUNCH DATE OCT 25 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC C_IC

RL 148.73 LAL .00 LOL

RP 220.37 LAp -.97 LOP 261.09 VP 22.147 GAP -6.17 AZP 90.83 TAL

tiC 270.721GL 12.29 GP 5.71ZAL 126.42 ZAP 65.95 ETS 179.54 ZAE

PLAN(TOCENTRIC CONIC

C3 11.767 Vt'IL 3.430 OLA 19.54 RAL 165.49 RAO 6567.4 VEL 11.539 PTH 2.01VHP 2.854 DpA 11.84

LNCH AZklTM LNCH TIN( L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 17 22 50 2753.83 -27.99 78.46 24,81 94.49 18 8 44 2153.8

90.00 10 53 27 4080.73 -3.80 165.32 19.60 61.92 12 1 28 3480.7

1OO.00 19 56 26 2452.02 -29.23 56.12 24.67 96.29 19 37 18 1852.0

100.OO 12 2 35 3857.78 -2.67 148.30 18.97 60.22 13 6 50 3257.6

110.O0 20 31 5 2155.88 -32.56 53.05 24.09 101.03 21 7 1 1555.9

110.00 12 44 23 3726.69 .15 136.61 17.21 55.82 13 46 29 3126.7

DIFFERENTIAL C(_RECTION8 MID-COU_SEEXECUT|ON ACCURACY

TOE -.1289 TRA 1.5077 TC3-5.3952 BAU .8789 SET 4570.2 Sr_R 1333.7 SG3 3606.4

RDE .3799 RRA -.3518 RC3 1.4488 FAU .59283 RRT -.8993RRF -.9225 RTF .986Q

FOE-3.6569 FRA18.0539 FC-43.6182 BSP 15686 S_ 4760.9 R23 .0503 R13 -.9881

DOE .4009 BRA 1.5482 9C3 5.5863 FSP 12379 SG1 4727.4 SG2 563.8 THA 165.08

DISTANCE 739.972 EARTH TO MARS

31.41 VL 32.721 GAL -4.39 AZL 88.72 HCA 229.48 SMA 185.88 ECC .21350 INC 1.2825 vl 29.958

APO 225.57 V2 24.945

ETC 257.52 CLP 85.93

MAp 171.08 ECC 1.1937

INJ 2 LAT INJ 2 LONG

-27.07 G9.92

-7.53 158.62

-28.10 47.52

-6.61 141.74

-30.70 24.32

-4.34 130.39

ORBIT DETERMINATION ACCURACY

ST 837.49R 661.7 $8 2597.2

CRT -.5229 CRS .7886 CST -.9360

LSA 2762.7 MSA 501.8 SSA 25.8

EL1 942.3 EL2 501.5 ALF 147.22

334.58 TAP 204.06 RCA 146.20

119.38 ETE 174.91 ZAC 90.57

691



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 25 I964

HELIOCENTRIC CON|C

RL 148.73 LAL .00

RP 220.00 LAP -1.01

RC 272.134 GL 12.42

PLAMETOCENTRIC COklIC

C3 I1.SSG VHL 3.443

LNCH AZMTH LNCH TIME

90.00 17 24 15

90.00 10 54 33

100.00 18 57 31

100.00 12 3 38

110.00 20 32 31

110.00 12 45 48

LOt.

LOiP 262.20 VP 22.192 GAP -6.38 AZP 90.83 TAL 534.57 TAp 204.97 RCA 146.16 APO 225.58 V2 24.986

GP §.SO ZAL 128.70 ZAP 83.99 ET8 179.75 ZAE 117.20 ETE 175.33 ZAC 90.29 ETC 257.62 CLP 83.96

OLA 19.54 RAL 165.85 RAD 6567.5 VEL 11.543 PTH _ VHp 2.868 DpA 12.09 RAP 170.24 ECC 1.1951

L-I TIM( lNJ LAT INJ LONG INJ RT ASC INJ AZMTH ;NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2755.43 -28.00 78.58 25.28 94.43 18 10 11 2155.4 -27.09 70.03

4082.29 -3.75 165.4_ 20.05 61.91 12 2 55 3482.3 -7.48 158.71

2433.81 -29.29 56.24 25.15 96.23 19 38 45 1853.6 -28.12 47.63

3859.33 -2.61 148.39 19.42 60.21 13 8 18 3259.3 -6.56 141.82

2157.47 -32.56 33.17 24.57 100.96 21 8 28 1557.5 -30.73 24.44

3728.24 .21 136.69 17.65 55.82 13 47 56 3128.2 -4.28 130.48

FL|GHT TIME 328.00 ARRIVAL DATE SEP 18 1965

DISTANCE 744.023 EARTH TO MARS

31.61 YL 32.720 GAL -4.43 AZL 88.70 HCA 230.60 SMA 165.87 ECC .21367 INC 1.3012 V1 29.958

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1842 TRA 1.6701 TC3-§.7587 BAU .9400 SGT 4949.5 9GR 1315.1 SG3 3565.0 ST 933.6 SR 664.9 SS 2594.4

flOE .3839 RRA -.3429 RC3 1.4188 FAU .58688 RRT -.8965 flflF -.9177 RTF .9882 CRT -.5459 CRS .7849 CST -.9471

FD[-S.6693 FRAIS.9678 FC-42.8393 BSP 16950 SG8 51L_.3 R23 .0454 R13 -.9897 LSA 2790.3 MSA 508.2 SSA 25.4

DOE .4175 BRA 1.7050 BC3 5.9309 FSP 12237 SG1 5089.6 SG2 566.T THA 166.43 ELI 1028.5 EL2 505.5 ALF 151.19

LALRICH DATE OCT 25 1964 FL|GHT TIME 330.00 ARRIVAL DATE SEP 20 1965

MELIOCENTRIC CQN|C DISTANCE 748.081 EARTH TO MARS

RL 146.73 LAL .00 LOi_ 31.61 VL 32.720 GAL -4.47 AZL 88.68 HCA 231.72 SMA 185.86 ECC .21389 INC 1.3193 vt 29.958

RP 219.62 LAp -1.04 LOP 263.33 VP 22.238 GAP -6.59 AZP 90.82 TAL 334.15 TAP 205.87 RCA 146.11 APO 225.61 V2 25.027

RC 273.329 GL 12.95 GP 5.48 ZAL 127.00 ZAP 82.05 ETS 179.95 ZAE 115.03 ETE 175.72 ZAC 90.02 ETC 257.72 CLP 82.01

PLANETOCENTR1C CONIC

CS 11.953 VHL 3.457 DLA 19.52 RAt. 166.22 RAD 6567.5 VEL 11.547 PTH 2.02 VHP 2.888 OpA 12.32 RAP 169.42 ECC 1.1967

LNCH AZMTH LNCH 7114( L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 25 89 2798.46 -28.00 78.65 25.78 94.39 18 11 52 2156.5 -27.10 70.10

90.00 10 56 11 4084.68 -3.69 165.54 20.52 61.90 12 4 15 3484.7 -7.41 158.85

100.00 18 59 30 2454.70 -29.30 56.32 25.64 96.19 19 40 25 1854.7 -28.14 47.71

100.00 12 5 17 3661.67 -2.53 148.52 19.68 60.21 13 9 39 3261.7 -6.48 141.95

110.00 20 34 7 2138.6T -32.60 33.26 25.0T 100.91 21 10 8 1558.7 -30.75 24.52

110.00 12 47 9 3730.47 .29 136.80 18.12 55.82 13 49 20 3130.5 -4.19 130.59

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY OR�IT DETERMINATION ACCURACY

TOE -.2004 TRA 1.6847 TC3-6.1102 BAU 1.0012 8_T 5328.1 _ 1293.3 963 3515.6 ST 1031.1 SR 667.5 SS 2589.5

ROE .9881 RflA -.3338 tiC3 1.3888 FAU .57909 RRT -.9927 RRF -.9125 RTF .9898 CRT -.5634 CRS .7814 CST -.9554

FOE-3.8782 FRAIS.6573 FC-41.9439 88P 18224 SG8 5481.4 R23 .04|5 Rl3 -.9910 LSA 2819.4 MSA 514.4 SSA 24.9

00E .4988 BRA 1.8848 BC$ 8.2656 FSP 12078 SGI 5451.6 "SG2 570.3 THA 167.61 EL1 1118.0 Eb2 508.6 ALF 154.27

LAUNCH DATE OCT 25 1964 FLIGHT TIME 332.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .DO

RP 219.25 LAP -1.07

RC 274.906 GL 12.66

PLAN(TOCENTRIC CON|C

C3 12.058 VHL 3.472

LHCH AZNTH LNCH TIME

90.00 17 27 50

'90.00 10 57 21

100.00 lS I 22

100.00 12 6 29

110.00 20 35 55

110.00 12 48 26

OISTANCE 752.145 EARTH TO MARS

LOt. 31.61 YL 32.719 GAL -4.51 AZL 68.66 HCA 232.84 SMA 185.86 ECC .21412 INC 1.3370 Vl 29.958

LOP 264.45 VP 22.283 GAP -6.80 AZP 90.81 TAL 333.92 TAp 206.76 RCA 146.06 APO 225.65 V2 25.067

GP 5.37 ZAL 127.32 ZAP 80.13 ETS 180.14 ZA( 112.89 ETE 176.08 ZAC 89.75 ETC 257.82 CLP 60.09

OLA 19.49 RAL 166.80 RAD 6567.5 VEL 11.552 PTH 2.02 VHP 2.907 DPA 12.54 RAp 168.65 ECC 1.1984

L-I TIME INJ LAT i_J LONG INJ RT ASC INJ A_4TH lNJ TIME PO CST TiM INJ 2 LAT IHJ 2 LONG

2756.93 -28.00 78.69 26.29 94.37 18 13 47 2156.9 -27.10 70.14

4087.91 -3.57 165.72 21.00 61.89 12 5 29 3487,9 -7.31 159.05

2455.29 -29.31 56.36 26.16 96.1T 19 42 17 1855.3 -28_14 47.75

3864.78 -2.43 148.69 20.37 60.20 13 10 54 3264.8 -6.36 142.13

2159.49 -32.61 33.32 25.58 100.87 21 11 54 1559.5 -90.77 _4.59

3733.35 .40 136.95 18.60 55.82 13 50 39 3133.3 -4.08 130.74

DIFFERENTIAL CCRRECTIONS

TOE -.2380 TRA 2.0008 TC3-6.4492 BAU 1.0623

ROE .3925 RflA -.3244 RC3 1.3532 FAU .57038

F06-3.8837 FflA15.7212 FC-40.9513 9SP 19487

DOE .4590 BRA 2.0270 BC3 6.5896 FSP 11888

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5699.0 9GR 1274.7 SG3 3459_2 ST 1129.6 SR 670.2 SS 2583.8

RRT ..8881RRF -.90T0 RTF .9911 CRT -.5773 CRS .7764 CST -.9616

SGB 5839.9 R23 .0386 R13 -.9920 LSA 2851.4 NSA 520.2 SSA 24.5

SG1 5811.5 SG2 574.5 THA 168.fr5 EL1 1210.1 EL2 510.8 ALF 156.71

LAUI4CH DATE OCT 25 1964 FLIGHT TIM( 334.00

HELiOCENTRiC COLIC

RL 146.73 LAL .00

RP 218.89 LAP -1.10

tiC 276.266 64. 12.78

PLAN[TOC(NTRIC CONIC

CS 12.173 VHL 3.489

LMCM AZI4TM LNCH TIME

90.00 17 29 59

90.00 10 58 23

100.00 19 3 28

100.00 12 7 35

110.00 20 37 54

110.00 12 49 38

ARRZVAL DATE SEP 24 1965

DISTANCE 756.213

LOt. 31.61 VL 32.719 GAL -4.._6 AZL 88.65 HCA 233.9T SMA 185.85 ECC .21441

LOP 265.58 VP 22.328 GAP -7.00 AZ1P 90.80 TAL 333.66 TAp 207.64 RCA 146.01

GP 5.26 ZAL 127.67 ZAp 78.25 ET8 180.32 ZAE 110.78 ETE 176.42 ZAC 89.49

DLA 19.44 RAL 16T.00 RAD 6567.5 VEL 11.557 PTH 2.02 VHP 2.931 DpA 12.74

L-I TIN( INJ LAT INJ lONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM

2756.83 -26.00 78.68 26.83 94.38 18 15 56 2156.8

4091.00 -3.44 165.95 21.51 61.88 12 6 35 3492.9

2455.39 -29.31 56.37 26.69 96.16 19 44 23 1855.4

3868.68 -2.30 148.90 20.87 60.19 13 12 3 3268.7

2159.93 -32.61 33.35 26.11 100.85 21 13 54 1559.9

3736.91 .54 137.14 19.10 55.82 13 51 55 3136.9

DIFFERENTIAL C_RRECTIONS

TOE -.2704 TRA E.1768 TC3-9.T535 BAU 1.1196

RDE .3946 RRA -.3169 RC3 1.3108 FAU .55670

FOE-3.8082 FRAiS.8359 FC-39.5929 BSP 20923

BDE .4784 9RA 2.1993 BC3 6.6795 FSP 11846

EARTH TO MARS

INC 1.3542 vl 29.958

APO 225.70 V2 25.108

ETC 257.92 CLP 78.20

RAP 167.68 ECC 1.2003

IN_ 2 LAT INJ Z LONG

-27.10 70.13

-7.18 159.26

-28.15 47.76

-6.25 142.34

-30.77 24.62

-3.95 130.93

ORBIT DETERMINATION ACCURACY

ST 1228.9 SR 669.4 SS 2594.1

CRT -.5833 CRS .7692 CST -.9674

LSA 2873.4 MSA 525.6 SSA 24.4

EL1 1301.9 EL2 513.2 ALF 158.95

MID-COURSE EXECUTION ACCURACy

SGT 6084.0 9GR 1249.3 SG3 3390.3

RRT -.8829 RRF -.9002 RTF .9919

SGB 6191.4 RZ3 .0348 R13 -.9927

$61 6164.4 9GZ 577.0 THA 169.60
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JPL Tld 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT[ OCT 25 1964 FLIGHT TIME 336.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC DISTANCE 760.292 EARTH TO MARS

RL 148.73 LAL .DO LQL 31.61 VL 32.718 GAL -4.61 AZL 88.63 HCA 235.11 SMA 185.86 ECC .21473 IHC 1.3709 vl 29.956

RP 218.52 LAP -1.12 LOP 266.71 VP 22.374 GAP -7._0 AZF 90.78 TAL 333.40 TAp 208.51 RCA 145.95 Apo 225.77 V2 25.148

RC 277.608 GL 12.86 GP 5.14 ZAL 128.03 ZAP 76.40 ET8 180.50 ZAE 108.69 ETE 176.73 ZAC 89.24 ETC 258.02 CLP 76.34

PLANETOCENTRIC CONIC

CS 12.296 VHL 3.507 OLA 19.37 RAk, _67.41 RAID 6587.5 VEL 11.562 PTH 2.02 VHp 2.959 DpA 12.93 RAp 167.15 ECC 1.2024

LNCH AZMTM LNCH TIME L-I TIME _) LAT |NJ LONG |NJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 32 21 2756.26 -28.00 76.64 27.38 94.40 18 18 17 2156.3 -27.10 70.09

90.00 10 59 17 4096.85 -3.29 166.22 22.03 61.86 12 7 34 3496.8 -7.02 159.54

100.00 19 5 46 2455.06 -29.31 56.34 27.24 96.18 19 46 41 1855.1 -28.14 47.73

100.00 12 8 54 3873.29 °2.14 149.15 21.38 60.18 13 13 7 3273.3 -6.09 142.60

110.00 20 40 3 2160.04 -32.62 33.36 26.66 100.85 21 16 3 1560.0 -30.78 24.62

119.00 12 50 46 3741.07 .70 t37.36 19.62 55.82 13 53 7 3141.1 -3.79 131.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3138 TMA 2.3414 TC3-?.0713 BAU 1.1813 SGT 6426.7 SGR t229.7 SG3 3323.7 8T 1328.6 SR 673.5 SS 2561.1

ROE .4002 RRA -.3058 RC3 1.2186 FAU .54788 RRT -.8769 RRF -o8941 RTF .9929 CRT -.5953 CRS .7700 CST -.9708

FDE-3.6SIO FRA15.410S FC-38.5744 8SP 22064 S_ 6543.3 RZ3 .0338 R13 -.9935 LSA 2914.8 MSA 530.4 SSA 26.7

ODE .5066 BRA 2.3613 BC,_,.]L. 1860 FSP 11530 SG1 6517.Z SG2 582.9 THA 170.40 ELI 1397.9 EL2 514.3 ALF 160.46

LAUNCH DATE OCT 25 1964 FLIGHT TIME 338.00 ARRIVAL DATE SEP 28 1965

HI[LIOCENTRIC CCI41C DISTANCE 764.376 EARTH TO MARS

RL 148.73 LAL .00 LOt. 31.61VL 32.720 GAL -4.66 AZL 98.81HCA 236.24 SMA 185.86 ECC .21§08 INC 1.3873 Vl 29.958

RP 216.16 LAP -1.15 LOP 267.85 VP 22.420 GAP -7.40 AZP 90.77 TAL 333.13 TAp 209.37 RCA 145.89 APO 225.04 V2 25.188

RC 278.933 GL 12.94 GP 5.03 ZAL 128.40 ZAP 74.58 ETS 180.66 ZAI[ 106.63 ETE 177.03 ZAC 88.99 ETC 258.11 CLP 74.52

PLANETOCENTRIC CONIC

C3 12.429 VHL 3.525 OLA 19.29 RAt, 167.84 MAD 6587.§ V(L 11.588 PTH 2.02 VHP 2.989 DPA 13.10 RAp 166.47 ECC 1.2046

LNCH AZMTM LNCM TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 34 57 2755.19 -28.00 78.56 27.95 94.44 18 20 52 2155.2 -27.09 70.01

90.00 11 0 5 4102.49 -3.10 166.54 22.57 61.84 12 8 27 3502.5 -6.85 159.86

100.00 19 8 18 2454.28 -29.30 56.29 27.81 96.20 19 49 10 1854.3 -28.13 47.68

100.00 12 9 27 3878.64 -|.96 149.45 21.93 60.17 13 14 8 3278.6 -5.92 142.89

110.00 20 42 23 2159.61 -_.61 33.34 27.23 100.86 21 18 23 1559.8 -30.77 24.61

110.00 12 51 49 3745.87 .88 137.61 20.16 55.83 13 54 15 3145.9 -3.61 161.40

DIFFERENTIAL CCRMECTIONS MID-COURW[ [Y_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3576 TRA 2.5087 TC3-7.3697 9AU 1._419 SGT 6782._ SGR 1209.1 $03 3250.8 ST 1428.9 SR 676.8 SS 2554.7

ROE .4064 RRA -.2961RC3 1.2441 FAU .53740 RRT -.8702RRF -.8875 RTF .9936 CRT -.6047 CR$ .7699 C$T -.9736

F0(-3.6774 FRA15.1816 FC-37.4320 BSP 23217 SGB 6689.Z R23 .0330 R13 -.9941 LSA 2956.3 MSA 534.8 SSA 23.1

BOE .5408 BRA 2.5260 8C3 7.4740 F_P 11_28 $G| 6664. O $4;2 580.5 THA 171.12 EL1 1494.8 EL2 515.3 ALF 161.78

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 146.73 LAL .OD

RP 217.80 LAp -1.18

RC 280.240 GL 13.02

PLANETOCENTRIC CONIC

C3 12.572 VHL 3.546

LNCH AZMTH LNCH TIME

90.00 17 67 46

90.00 11 O 45

100.00 19 10 58

100.00 12 10 14

110.00 20 44 53

_10.00 12 52 49

FLZGHT TIME 340.00 ARRIVAL OATE $EP 30 1965

DISTANCE 766.466 EARTH TO MARS

LOL 31.61 VL 32.721 GAL -4.72 AZL 88,60 HCA 237.38 SMA 165.88 ECC .21548 INC 1.4032 Vl 29.958

LOP 268.99 VP 22.465 GAP -7.59 AZP 90.76 TAL 332.83 TAp 210.22 RCA 145.62 Apo 225.93 V2 26.228

GP 4.92 ZAL 128.80 ZAF 72.80 ET$ 180.82 ZAE 104.61 ETE 177.31 ZAC 88.76 ETC 258.19 CLP 72.74

DLA 19.19 RAL 168.28 RAD 6567.5 VEL 11.574 PTH 2.02 VHP 3.023 DPA 13.25 RAp 165.82 ECC 1.2069

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2753,63 -27.99 78,45 28.53 94.49 18 23 39 2153.6 -27.07 69.90

4108.92 -2.90 168.90 28,12 61.82 12 9 14 3508.9 -6.64 160.22

2453.07 -29.29 56.20 28.39 96.25 19 51 51 1853.1 -26.12 47.59

3884.72 -1.7_ 149.78 22.49 80.15 13 14 59 3284.7 -5.71 143.23

2159.25 -32.61 33.30 27.81 100.88 21 20 52 1559.3 -30.76 24.57

3751.30 1.09 137.89 20.71 55.83 13 55 20 3151.3 -3.40 131.68

DIFFERENTIAL CORRECTIONS MID-COUR8E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TOE -.4029 TRA 2.6786 TC3-7.6471 BAU 1.3012 SGT 7129.9 8;R 1187.6 $03 3172.3 ST 1529.9 SR 679.6 SS 2545.3

ROE .4104 RRA -.2846 RC3 1.2076 FAU .52550 RRT -.8630 RRF -.8803 RTF .9941 CRT -.6124 CRS .7691 CST -.9761

F08-S.6892 FRA14.9469 FC-36.1872 BSP 24389 SGB 7228.2 R23 .0323 R13 -.9946 LSA 2998.4 MSA 538.8 SSA 22.6

ODE .5731 6RA 2.6937 8C3 7.7419 FSP 10941 SGI 7203.7 802 593.8 THA 171.76 EL1 1592.5 ELI 316.1 ALF 162.94

LAUNCH DATE OC7 25 1964 FLIGHT TIM( 342.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC DISTANCE 772.561 EARTH TO MARS

RL 148.73 LAL .OO LOL 31.61 VL 32.721 GAL -4.78 AZL 88.58 HCA 238.53 SIdA 185.89 ECC .21392 INC 1.4189 vl 29.958

RP 217.44 LAp -1.21 LOP 270.14 VP 22.511 GAP -7.76 AZP 90.74 TAL 332.53 TAp 211.06 RCA 145.75 APO 226.03 V2 25.268

RC 281.329 GL 13.08 GP 4.81 ZAL 129.22 ZAP 71.06 ETS 180.96 ZAE 102.62 ETE 177.57 ZAC 88.33 ETC 258.28 CLF 70.99

PLANETOCEHTRIC CONIC

C3 12.723 VHL 3.367 DLA 19.08 RAL 166.73 RAD 8567.5 VEL 11.381 PTH 2.03 VHP 3.059 DpA 13.39 RAp 163.21 ECC 1.2094

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 17 40 48 2731.61 -27.98 78.30 29.14 94.57 18 26 39 2151.6 -27.03 69.76

90.00 11 I 19 4116.12 -2.67 167.30 23.69 61.80 12 9 35 3516.1 -6.42 160.63

100.00 19 13 53 2431.45 -29.28 56.08 29.00 96.31 19 54 44 IJ_51.4 -28.10 47.47

100.00 12 10 53 3891.31 -1.52 150.16 23.06 60.14 13 15 46 3291.3 -5.48 143.61

110.00 20 47 33 2158.38 -32.39 33.24 28.41 100.92 21 23 31 1558.4 -30.73 24.50

110.00 12 53 44 3757.35 1.32 138.21 21.28 55.84 13 56 21 3157.3 -3.17 132.00

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4495 TRA 2.8500 TC3-7.9065 BAU 1.3597 SGT 74?0.0 SG4R 1166.1 SG3 3089.7 ST 1631.3 SR 682.0 SS 2534.1

ROE .4153 RRA -.2741 RC3 1.1708 FAU .51275 RRT -.6553 RRF -.8726 RTF .9948 CRT -.6192 CRS .7683 CST -.9782

F08-3.6943 FRA14.7004 FC-34.6851 BSP 23501 $06 7360.4 R23 .0317 R13 -.9950 LSA 3042.0 MSA 542.2 SSA 22.1

ODE .6120 BRA 2.8631 BC3 7.9927 FSP 10646 $GI 7536.7 302 598.9 THA 172,35 EL1 1691.0 EL2 516.6 ALF 163.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUHCH D4TE OCT =*5 1964

HELIOCEHTRIC CONIC

RL 148.73 LAL .00

RP 217.09 LAP -1.24

RC ZSZ.901 r,L 13.14

PLANETOCENTR ! C CONIC

CS 12.689 VHL 3.590

LNCH AZMTH LHCH TIME

90.00 17 44 2

90_00 1| I 48

100.00 19 16 58

100.00 12 11 SO

110.00 ZO 50 23

110.00 12 54 $3

FLIGHT TIME 344,00 ARRIVAL DATE OCT 4 1965

DISTANCE 778.682

LOL 31.61 VL 32.722 GAL -4.84 AZL 88.57 HCA 239.86 S!dA

LOP 271.29 VP 22.557 GAP -7.97 AZP 90.72 TAL 332.21 TAp

GP 4.70 Z_L 129.85 ZAP 89.36 ETS 181.10 ZA[ 100.67 ETE

EARTH TO MARS

185.91ECC .21639 INC 1.4341 Vt 29.958

211.89 RCA 145.68 APO 225.14 v2 25.307

177.81 ZAC 88.32 ETC 258.35 CLP 69.28

DLA 18.95 RAL 169.19 RAD 6587.5 VEL 11.588 pTH 2.05 VHP 3.098 DPA 13.51 RAp 164.64 EC_ 1.2121

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ Z LAY 11_r 2 LONG

2749.15 -27.96 78.12 29.78 94.65 18 29 51 2149.2 -27.02 69.58

4124.08 -2.41 167.74 24.28 61.78 12 10 30 3524.1 -6.17 161.08

2449.44 -Z9.ZG 55.93 29.62 96.39 19 57 48 1849.4 -28.07 47.33

$$99.01 -1.27 130.57 23.65 60.13 13 16 29 3299.0 -5.23 144.02

2137.21 -32.58 33.15 29.03 1D0.97 21 28 20 1337.2 -30.72 24.42

$764.01 1.58 158.55 21.87 55.85 13 37 19 3164.0 -Z.92 132.35

DIFFERENTIAL C_RRECTIONS

TOE -.4978 TflA S.0238 TCS-8.1446 BAU 1.4169

ROE .4ZOZ RflA -.2639 RC3 1.1332 FAU .49922

FDE-5.6944 Fflk14.4457 FC-33.3380 BSP 26827

ROE .6511 SRA 3.0851 BC3 9.2230 FSP 10351

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 218.T4 LAP -1.27

RC 284.057 GL 13.19

PLANETOCENTRIC CONIC

C3 13.0G3 VHL 3.614

LHI_H AZMTH LNCH TIME

90.00 17 47 29

90.00 11 2 ?

100.00 19 ZO 15

100.00 12 12 1

110.00 ZO 33 22

110.00 12 35 ZS

DIFFERENTIAL CCRRECTIONS

TOE -.5471 TRA 3.1981 TCS-8.SG41 8AU 1.4732

RDE .4232 RRA -.2836 RC3 1.0957 FAU .48520

FDE-3.6914 FRA14.1783 FC-$Z.1552 06P 27721

SDE .6929 6RA 3.2081 SC$ 8.4356 FSP 10048

MID-COURSE EXJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 7801.2 SGR 1144.6 SG3 3003.7 ST 2733.0 SR 684.3 SS 2521.6

RRT -.8489 flRF -.8044 RTF .9930 CRT -.6249 CRS .7676 CST -.9799

S_ 7884.7 R23 .0515 R13 -.99§3 LSA 3087.4 MSA 345.5 SSA 21.6

S_t 7861.9 SGZ G03.9 ?HA 172.87 EL1 1790.0 EL2 517.2 ALF 164.85

FLIGHT TIME 346.00 ARRIVAL DATE OCT 6 1965

DISTANCE 790.760 EARTH TO MARS

LOt. 31.61VL 32.724 GAL -4.91AZL 86.55 HCA 240.83 SMA 183.93 ECC .21690 INC 1.4491 vl 29.958

LOP 272.44 VP ZZ.SOZ GAP -S.16 AZP 90.71 TAL 331.88 TAP 212.71RCA 145.60 APO 226.26 vZ 25.346

6P 4.59 ZAL 130.10 ZAP 67.69 ETS 181.23 zA( 98.76 ETE 178.04 ZAC 88.12 ETC 238.48 CLP 67.62

DLA 18.80 RAL 169.86 RAO 6567.3 V(L 11.595 PTH 2.03 VHP 3.139 DPA 13.61 RAP 164.11ECC 1.2150

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZI4TH [NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2746.26 -27.93 77.91 30.40 94.76 18 33 14 2146._ -26.99 69.38

4132.73 -2.13 168.23 24.89 61.76 12 11 0 3332.7 -5.89 161.37

2447.06 -29.25 55.76 SO.Z5 96.48 20 1 2 1847.1 -28.04 47.16

3907.19 -.99 151.02 24.Z6 60.12 13 17 8 3307.2 -4.96 144.48

2155.75 -32.56 33.04 29.68 101.03 21 29 17 1555.7 -30.70 24.31

3771.27 1.85 138.95 22.48 55.86 13 58 15 3171.3 -2.64 132.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 8125.4 SGR 1123.4 SG5 2915.0 ST 1834.8 SR 686.4 SS 2507.7

RflT -.9580 RRF -.8559 RTF .9953 CRT -.6301CRS .7672 CST -.9913

8200.7 fl26 .0316 R13 -.9956 LSA $134.4 MSA 548.2 SSA 21.2

SG1 8178.1SG2 608.8 THA 173.35 EL1 1889.3 EL2 517.6 ALF 165.64

LAUNCH DATE OCT 2S 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT S 1965

HELIOCENTRIC CONIC Ol STANCE 784.879

RL 14R.78 LAL .OO LOL 31.61 VL 32.725 GAL -4.97 AZL 88.54 HCA 241.99 SNA

RP 216.39 LAP -1.29 LOP 2TS.59 VP 22.$48 GAP -8.34 AZP 90.89 TAL 351.53 TAp

RC 283.296 GL 13.23 GP 4.48 ZAL 130.57 ZAP 66.07 ETS 181.35 ZAE 96.88 ETE

PLANETOCENTflIC CONIC

C3 18.250 VHL 3.640 DLA 18.65 RAL 1TO.15 RAD 6567.5 VEL 11.603 PTH 2.03 VHP

LNCH AZNTH LNCH TIME L-1 TIME ]NJ bAT INJ LONG INJ RT ASC INJ AZNTH

90.00 t? 51 3 2743.02 -27.93 77.68 31.06 94.87

90.00 11 Z 22 4142.12 -1.83 168.75 25.52 61.74

100.00 19 ZS 42 2444.$3 -29.22 55.58 30.91 96.58

100.00 12 12 25 3918.04 -.69 151.50 24.89 60.11

110.00 20 56 30 2154.02 -32.54 32.91 30.31 101.11

110.00 12 56 7 $779.12 2.15 139.34 23.11 55.$8

DIFFERENTIAL CCRRECTIONS

TOE -.5984 TRA 3.3748 TC3-8.5632 6AU 1.5284

ROE .4502 RRA -.2436 RC3 1.0584 FAU .47076

FDE-3.G849 FflA13.9048 FC-30.7595 B_P 28798

BOE .7370 8flA 3.3836 8C3 8.6283 FSP 9748

LAUNCH DATE OCT 25 1964

EARTH TO MARS

165.95 ECC .21745 INC 1.4638 vt

215.51 RCA 145.52 Apo 226.39

178.25 ZAC 87.92 ETC 258.49

S.184 DPA 13.70 RAp 163.63

INJ TIME PO CST TIM INJ 2 LAT

18 36 48 2143.0 -26.96

12 11 24 3342.1 -5.39

20 4 2T 1844.3 -28.01

13 17 42 3316.0 -4.66

21 32 24 1534.0 -30.67

|3 59 7 3179.1 -2.34

29.958

V2 25,385

CLP 65.99

ECC 1.2181

[NJ 2 LONG

69.14

162.10

46.97

144.97

24.19

133.14

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIO4N ACCURACY

SET 8436.9 SGR 1102.7 SG3 2824.5 ST 1936.8 SR 688.3 S$ 2492.8

RRT -.8287 RRF -.8469 RTF .9953 CRT -.6348 CRS .7670 CST -.9826

SGB $506.7 R23 .0313 R13 -.9958 LSA 3183.6 MSA 330.8 SSA 20.8

SG1 8496.5 SG2 613.6 THA 173.79 EL1 1989.2 EL2 317.8 ALF 166.34

FLIGHT TIME 350.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC C_4IC DISTANCE 788.991 EARTH TO MARS

RL 148.73 LAb .OO LOL 31.61VL 32.727 GAL -5.05 AZL 98.52 HCA 243.15 5HA 185.98 ECC .21804 INC 1.4782 vt 29.958

RP 216.0_ LAP -1.32 LOP 274.73 VP 22.695 GAP -8.52 AZP 90.97 TAL 331.16 TAp 214.31 RCA 143.43 AlSO 226.38 V2 25.423

RC 286.320 GL 23.26 GP 4.38 ZAL 131.05 ZAP 64.49 ETS 191.46 ZA_ 95.05 ET( 178.45 ZAC 87.74 ETC 238.55 CLP 64.41

PLAMETOCENTRIC CONIC

C3 13.448 VHL 3.667 OLA 18.47 RAL 170.84 RAO 6567.5 XEL 11.612 PTH 2.03 VHP 3.23! DpA 13.77 RAP 163.19 ECC 1.2213

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1? 54 54 2739.37 -2T.91 77.41 31.73 95.01 18 40 33 2189.4 -26.92 68.88

90.00 11 2 31 4152.24 -1.50 189.32 26.16 61.72 12 11 44 3552.2 -5.27 162.66

100.00 19 27 21 2441.24 -29.20 55.33 31.50 96.70 20 8 2 1841.2 -27.97 46.74

100.00 12 12 43 3985.59 -.57 152.03 25.53 80.11 13 18 11 3325.6 -4.34 143.49

110.00 EO 59 47 2152.02 -32.51 32.76 30.97 101.19 21 35 39 1552.0 -30.63 24.03

110.00 12 50 48 3787.58 2.48 139.78 23.76 55.90 13 59 56 3187.6 -2.OZ 133.38

DIFFENENTIAL CGRflECTZONS MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO( -.8350 TRA 3.3784 TC3-9.6931BAU 1.5735 _T 8752.9 SGI_ 1077,5 _3 2726.4 ST 2034.0 SR 686.6 SS 245g.5

MDE .4328 RRA -.2380 RC3 1.0138 FAU .45152 RRT -.|181RRF -.9358 RTF .9956 CRT -.6308 CRS .7566 CST -.g840

F08-S.3824 FRAIS.?OS7 FC-29.0888 9SP 30281 $68 8?99.2 R_3 .0298 R13 -.9958 LSA 3217.2 MSA 353.g SSA 20.7

BO[ .7684 BRA 3.5802 BC3 8.7520 FSP 9625 SGI 8T??.5 SG2 816.5 THA 174.21 ELI 2082.8 EL2 320.2 ALF 167.16

494



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 25 1964 FLIGHT TIN( 35='.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC DIg?kNEE T93.116 EARTH TO MARS

RL 148.73 LAL ,00 LOt. 31,61 VL 32,?29 GAL -5,12 AZL 88.51 HCA 244.31 3NA 186.0b ECC ,21867 INC 1.4924 vl 29.958

RP 215.71 LAp -1,$4 LOP 275.92 VP 22,736 TrAP -8,71 AZP 90,65 TAt. 330,79 TAp 215.09 RCA 145,34 APo 226,69 V2 25.461

RC 297,729 GL 13.28 6P 4,2T ZAL 131,55 ZAP 62.95 ETS 181,57 ZAE 93.25 ETE 178.64 ZAC 87.$7 ETC 258,61 CLP 62.87
PLANETOCENTR I_ CONIC

C3 13,669 VNL 3.696 DLA 18,29 RAL 171,15 RAO 6567,5 VEL 11,621 pl_ _,04 VHP 3,280 OpA 13.82 RAp 162,79 ECC 1.2248

LMCH A_4TH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT Age (NJ A_4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90,00 17 56 51 2735.43 -_7,68 77,13 32,42 95,15 18 44 2T 2135,4 -26.88 68.60

90,00 11 2 36 4162,94 -1,16 169,91 26,8Z 61,70 12 11 58 3562.9 -4.93 163,27

100.00 19 31 ? 2437.91 -29.17 55.09 32.27 9&.82 20 11 46 1837.9 -27.92 46.51

100.00 12 |3 1 3935.70 *.OZ 152.58 26.19 60.11 13 18 37 $336.7 -4.00 146.05

110.00 21 $ 12 2149.93 -32.48 32.$9 31.65 101.28 21 39 2 1549.8 -30.59 23.89

110.00 12 $7 29 3799,55 2,82 140,25 24,42 55,92 14 0 42 3196.5 -1.67 134,05

DIFFERENTIAL C4:RRECTION$ NIDoCOUflSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TOE -,7078 TRA 3,7333 TC3-8,9006 BAU 1,6352 SGT 9035,6 _ 1063,3 SG3 2640,1 ST 2141,8 SR 692.1 SS 2460.7

ROE .4409 RflA -.2239 tiC3 .9853 FAU .44120 RRT -,8087 RRF -.8278 RTF .9969 CRT -.6438 CRS .7677 CST -.9846

F02-$.$68? FRA13.339_ FC-27.9942 BSP 30857 gfM 9098.0 R23 .0317 R13 -.9961 LSA 3268.3 MSA 564.7 SSA 19.9

BOE ,8338 BRA 3,7400 BE3 8,9550 FSP 9126 SG1 9079,6 6412 622,7 THA 174,54 ELI 2190,5 ELI $17.8 ALF 167.$4

LALRiO_ DATE OCT 25 ll64 FLIGHT T|NE 354.00 ARRIVAL DATE OCT 14 1966

HELIOCENTRIC C_NIC DISTANCE 797.241 EARTH TO MARS

RL 148.73 LAL .00 LOL, 31.81 VL 32.731 GAL -5.20 AZL 88.49 H_k 245.48 644A 186.05 [CC .21934 INC 1.5064 vl 29.958

tip 215.38 LAP -1.37 LOP 277.08 VP 22.783 GAP -8.88 AZP 90.65 TAL 330.39 TAp 215.87 RCA 145.24 APO 226.86 V2 26.498

RC 208,924 GL 13,30 _p 4,17 ZAL 132,0T ZAP 91,46 ET$ 181,66 zAE 91,50 ETE 178.82 ZAC 87,41 ETC 266,66 CLP 61.$7

PLANETOCENTR I C CONIC

C3 13.883 VHL 3.728 DLA 18.08 RAL 171.67 MAD 8567.5 VEL 11.331 PTH 2.04 VHP 3.332 DpA 13.86 RAp 162.43 (CC 1.2286

LNCN AZI4TH LNCH TIN( L-! TIN( INJ LAT [NJ L_NG INJ RT ASC INJ AZNTH INJ TIN( PO CgT TIN INJ .2 LAT INJ 2 LONG

90.00 18 3 Q 2T31.15 -27.88 78.82 33.13 95.30 18 48 31 2131.1 -26.83 68.30

90.00 11 2 35 4174.35 -.7I

100.00 18 35 4 2434.29 -29.14

100.00 12 13 12 3948.48 ,34

110.00 21 8 45 2147.39 -32.45

110.00 12 SM 0 3808.11 3.18

DIFFERENTIAL CCIIR[CTIONS

TOE -,TSS9 TRA 3,9153 TC3-9,0407 BAU 1,8872

NO( .4439 RflA -.2144 tiC3 .949T FAU .42825

FDE-3.gS$8 FRA13.0433 FC-28.5803 BIP 31843

BOE .9862 BRA 3.0212 BE3 9.0904 FSP 8815

170,55 Z?,50 81,69 12 12 9 3674.4 -4.ST 165.91

54,82 32,98 98,88 20 15 38 1834,3 -27.67 46,25

|53,17 28,89 80,11 13 18 58 3346,5 -3,64 146,64

32.4| 32.35 101.39 21 42 33 1547.4 -30.54 23.71

140.7S 29,10 §5,95 14 I 26 3206.1 -1.31 134.55

NIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8321,9 _ 1044,T SG3 2547,3 ST 2244.8 SR 693,9 SS 2443.1

flRT -.T98_ RN r -.8178 RTF .9960 CRT -.6482 CRS .7684 CST -.9853

$GB 8378,9 R|$ ,032.1 fl13 -,9982 LSA 3343.5 NSA 556.1 SSA 19.5

SGI 93S8.9 _ 828.0 THA 174.87 ELI 2291.7 ELI 517.5 ALF 168.05

LAUNCH OATE OCT 25 1964

HELIOCEMTRIC CONIC

RL 146.73 LAL , .00 LOt.

RP 215.05 LAP -1.40 LOP 278.25 VP 22.827 GAP -9.06 AZP gO,sO TAL 329.99 TAp 216.66 RCA 145.13 APO 227.06 v2 25.535

RC 290.105 GL 13.30 GP 4.06 ZAL 1_2.60 ZAP 60.00 ET3 181.76 ZAE 89.78 ET[ 178.98 ZAC 87.26 ETC 258.70 CLP 59,92

PLANETOCENTRIC CONIC

C3 14.121VHL 3.766 DLA 17.87 RAL IT2.19 RAO 6§67.6 V[L 11.641PTH 2.04 VHp 3.387 DpA 13,88 RAp 162.12 ECC 1.2324

LNCH A_4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 18 T 18 2726,56 -27,83 76,49 33,86 95.46 13 52 44 2126.6 -26,78 67.97

90.00 11 2 29 4188.40 -,40 171.22 28,20 61,69 12 12 1S 3386.4 -4.18 164.56

100,00 19 _9 9 2430,34 -29,11 54,53 33,70 97,11 20 19 40 1830,3 -27.82 45.97

100,00 12 13 18 3957,87 ,73 163,80 27,58 60,12 13 19 16 3367.9 -3.26 147.27

110.00 21 10 28 2144.73 -32.41 32.21 33.07 101.50 21 46 11 1644.6 -30.49 23.52

110,00 12 56 31 3816.22 3,57 141,28 25,90 55,98 14 2 7 32.16,2 -.92 135.07

FLIGHT TIM( 356.00 ARRIVAL DATE OCT 16 1965

DISTANCE 801.371 EARTH TO MARS

31.61 VL 32.733 GAL -5.28 AZL 88.48 HCA 246.85 SMA 186.08 ECC .22006 INC 1.S201 vt 29.958

DIFFERENTIAL CCRRECTIONS

TOE -.8263 TRA 4.0992 TC3-9.1609 8AU 1,7380

ROE .4314 RRA -.2052 RE3 .9149 FAU .41119

FOE-3.6400 FRA12.?510 FC-23.2093 BSP 32792

BOE .9418 BRA 4.1044 8C3 9.2064 FSP 8508

LAUNCH DATE OCT 25 1964

HELIOCENTRIC C,_IC

RL 148.73 LAL .00 LGL 31.81VL 32.73S GAL

RP 214.72 LAP -1.42 LOP 278.43 VP 22.872 GAP

RC 291,272 GL 13,30 GIP 3,88 ZAL 133,14 ZAP

PLAN(TOCENTRIC CONIC

M]D-COURSE EXECUTION ACCURACY

SGT 9597,8 3GR 1026,9 SG3 2454,5

RRT -.?873 RRF -.8077 RTF .9961

S_6 9852,4 R23 .0325 R13 -,9963

SG1 9631,7 SG2 630,9 THA 175.16

ORBIT DETERMINATION A_CURACy

ST 2347,6 SR 696.6 SS 2425.1

CRT -,6626 CRS .7696 CST -.9860

LSA 3400.8 MSA 557.1 SSA 19.2

EL1 2393.3 EL2 $17.0 ALF 168.51

FLIGHT TIN( 358.00 ARRIVAL DATE OCT 18 1965

(3 14.374 VHL 3.7910LA

LNCH AZNTH LNCM TIM( L-I TIN( INJ LAT

90.00 18 11 44 2721.74 -27.80

90.00 11 2 19 4199,07 ,01

100.00 19 43 23 2428.19 -29.08

100.00 lZ 13 21 3989.85 1.13

110.00 21 14 15 2141.93 -32.38

110.00 12 $8 59 3828.88 3,97

DIFFERENTIAL COIRECTION$

TOE -.8894 TRA 4.2834 TC3-9.2837 8AU 1.7882

ROE .4371 RRA -.1082 RC3 .8813 FAU .3964|

FOE-3.8249 FRA12.4540 FC-23.8760 B_P 33704

BD( 1.0000 BRA 4.2899 8C3 9.3055 FSP 8192

DISTANCE 805,505 EARTH TO MARS

-5,37 AZL 88,4? HC.A 247,82 SNA 186,12 ECC .22082 INE 1.5336 vl 29.956

-9,24 AZP 90,58 TAL 329,56 TAp 217.38 RCA 146.02 APO 227,22 v2 25.572

58.59 [T3 |81.84 Z_d[ 88.10 ETE 179.14 ZAC 87.12 ETC 258.73 ELF 58.50

MID-COURSE EXECUTION ACCURACY

SGT 9885,7 Sr_ 1010,2 SG3 2362.7

RRT -,7783 RRF-,7973 RTF ,9961

SCdl 9917.3 R23 .0530 R13 -.9963

SGI 9897,0 SG2 634,8 THA 1TS.44

17,84 RAL 172,73 RAD 8587,8 VEL 11,852 PTH 2,03 VHP 3,444 DPA 13,88 RAp 161.86 ECC 1.2366

INJ LONG ZNJ RT AgE |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

78,13 34,60 95,64 18 57 6 2121.7 -26.72 67.63

171,93 28,92 61,68 12 12 18 3599.1 -3.78 166.29

54,23 34,44 97.27 20 23 SO 1826.2 -27.77 46,67

154.45 28.29 80.13 13 19 31 3369.8 -2.85 147.93

32,00 33.80 101,62 21 49 57 1541.9 -30.44 23.32

141,84 28,S2 56,02 14 2 46 3226,9 -.$1 13S.63

ORBIT DETERMINATION ACCURACY

ST 2461.1SR 69T.3 SS 2406.4

, CRT -,6570 CRS .T710 CST -.9866

LSA 3460.3 MSA 557.8 SSA 18.8

EL1 2496.S EL2 $16.3 ALF 168.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OC7 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .09

RP 214.40 LAP -1.44

RC 292.426 GL 13.29

PLANETOCENTRIC CONIC

C3 14.641 VHL 3.626

LNCM AZMTM LNCH TIME

90.00 18 16 20

90.00 11 2 4

100.00 19 47 45

100.00 12 13 20

110.00 21 16 10

110.00 12 S9 24

FLIGHT TiM( 380.00 ARRIVAL DATE OCT 20 1965

DISTANCE 809.642 EARTH TO MARS

LOt. 31.61 VL 32.737 GkL -5.48 AZL 88.45 HCA 249.00 SMA 186.17 (CC .22162 INC 1.5470 ¥1 29.958

LOP 280.61 VP 22.916 GAP -9.41 AZP 90.55 TAL 329.13 TAp 218.12 RCA 144.91 APO 227.42 V2 25.608

GP 3.89 ZAL 133.70 ZAP 57.21 ETS 161.92 Zk( 86.46 ETE 179.28 ZAC 86.99

DLA 17.40 R.k_ 173,27 RAD 6567.6 VEL 11.663 PTH 2.05 VHP 3,503 DpA 13,87

L-i TIM_ INJ LAT INJ LONG INJ RT k_C INJ AZMTH INJ TiN( PO CST TIM

2716.66 -27.78 75.77 35.36 95.82 19 I 36 2116.7

4212.34 .44 172.67 29.66 61.69 12 12 17 3612.3

2421.62 -29.04 53.91 35.20 97.43 20 28 7 1821.8

3682.41 1.56 155.14 29.03 60.14 13 19 42 3382.4

2138.93 -32.33 $1.78 34.55 101.75 21 53 49 1538.9

3836.06 4.40 142.45 27.28 56.07 14 3 22 3238.1

ETC 258.76 CLP 57.13

RAP 181.63 ECC 1.2410

INJ Z LAT INJ 2 L04_iG

-26.66 67.27

-3.35 166.04

-27.71 45.36

-2.42 148.62

-30.38 23.11

-.09 136.21

D|FFERENTiAL CCRRECTI(3HS MID-COURSE EXECUTI(_I ACCURACY ORBIT OETERMINATI(_i ACCURACY

TOE -.9541 TUA 4.4749 TC3-9.3444 9AU 1.8566 SG710123.7 $GR 994.1 SG3 227t.4 ST 2554.4 SR 698.8 SS 2386.5

ROE .4628 RRA -.1676 RC3 .6463 FAU .36144 RRT -.7650 RRF -.7868 RTF .9962 CRT -.6611 CRS .7724 CST -.9871

FDE-3.6052 FRAti.1596 FC-22.3539 9SP 34618 S8810172.3 ft_3 .0336 R13 -.9963 LSA 3520.9 MSA 558.3 SSA 18.5

BOE 1.0604 BRA 4.4788 BC3 9.3829 FSP 7691 S8110152.3 6G2 638.4 THA 175.69 ELI 2597.6 EL& 515.6 ALF 169.32

LAUNCH DATE OCT 25 1964 FLIGHT TZl4( 362.00 ARRIVAL DATE OCT 22 1965

H(LIOCENTR|C C(_iIC D|STANCE 813.783 EARTH TO MARS

RL 148.73 LAL .OO L(_. 3t.61 VL 32.740 GAL -5.55 AZL 68.44 HCA 250.18 SMA 186.21 ECC .22246 INC 1.5602 vl 29.958

RP 214.06 LAP -1.47 LOP 281oT9 VP 22.939 GAP -9.58 AZP 90.53 TAL 328.67 TAP 218.85 RCA 144.79 APO 227.63 V2 25.644

RC 293.566 GL 13.2884P 3.90 ZAL 134.27 ZAP 55.88 [TS 181.99 ZAE 64.86 ETE 179.42 ZAC 86.88 ETC 258.78 CLP 55.79

PLAN[TOCENTNIC CONIC

C3 14.923 VNL 3.865 DLA 17.13 RAL 173.83 RAD 6567.6 VEL 11.675 PTH 2.05 VHP 3.564 DPA 13.85 RAP 161.45 ECC 1.2456

LNCH AZ14TH LNCH Til4E L-I TIN( |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 21 3 2711.3& -27.72 75.58 36.14 96.01 19 6 14 2111.4 -26.60 66.90

90.00 11 1 49 4226.19 .86 173.44 30.41 61.70 12 12 12 3626.2 -2.91 166.81

100.00 19 52 15 2417.25 -29.00 33.58 35.97 97.60 20 32 32 1817.2 -27.64 45.03

100.00 12 13 _3 3995.54 2.00 155.86 29.79 60.17 13 19 51 5395.5 -1.98 149.34

110.00 21 22 12 2155.79 -32.29 31.54 35.31 101.88 21 57 48 1535.8 -30.32 22.88

110.00 12 59 47 3849.77 4.84 143.04 28.02 56.12 14 3 57 3249.8 .36 136.82

DIFFERENTIAL CORRECT|ON6 MID-COURSE (x[CUTION ACCURACY ORBIT DETERMINATiON ACCURACY

TOE-1.0217 TRA 4.6683 TC3-9.4064 9AU 1.8844 66710373.0 SGR 979.0 SG3 2181.5 ST 2658.0 SR 700.3 SS 2365.9

flOE .4667 RRA -.1793 RC3 .6184 FAU .36673 RRT -,7537 RRF -.77Q2 RTF .9962 CRT -.6655 CRS .7742 CST -.9876

FDE-3.5643 FRA11.8645 FC-21.2721 9S4P 33491 S8810419.1 R23 .0342 R13 -.9964 LSA 3583.4 MSA 558.3 8SA 18.2

BDE 1.1241 BRA 4.6699 BC3 9.4438 FSP 7593 $G||0399.4 _ 641.8 THA 175.92 ELI 2700.1 ELZ 514.6 ALF 169.66

LAUNCH DATE OCT ZS 1964 FLIGHT TIM( 364.00 ARRZVAL DATE OCT 24 1965

HELIOCENTRIC CONIC DISTANCE 817.928 EARTH TO MARS

RL 146.73 LAL .00 LOt. 31.61VL 32.743 GAL -5.65 AZL 88.43 HCA 251.36 SMA 166.26 ECC .22335 INC 1.5732 vl 29.956

RP 213.77 LAP -1.49 LOP 282.97 VF 23.003 GAP -9.75 AZP 90.50 TAL 328.21 TAp 219.57 RCA 144.66 APO 227.86 V2 25.679

RC 294.693 GL 13.25 GP 3.71 ZAL 134.88 ZkP 54.58 ET3 182.08 ZkE 83.30 ETE 179.55 ZkC 86.77

PLANETOCENTRIC CONIC

C3 15.226 VML 3.902 DLA 16.69 RAL 174.39 RAD 6567.6 VEL 11.688 pTH 2.06 VHP 3.628 DpA 13.81

LNCM AZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 18 25 53 2705.88 -27.66 74.99 36.94 96.20 19 10 59 2105.9

90.00 11 I 24 4240.61 1.35 174.25 31.18 61.71 12 22 5 5640.6

100.00 19 56 51 2412.50 -28.95 53.23 36.76 97.78 20 37 A 1812.5

100.00 12 13 7 4009.22 2.47 156.61 30.58 80.20 13 19 56 3409.2

110.00 21 26 21 2132.51 -32.24 31.30 36.09 102.02 22 1 53 1532.5

110.00 13 0 7 3861.98 5.31 143.68 28.80 56.18 14 4 29 3262.0

ETC 258.80 CLP 54.50

RAp 161.31 ECC 1.2506

|NJ 2 LAT INJ 2 LONG

-26.54 66.51

-2.44 167.62

-27.57 44.70

-1.52 150.09

-30.25 22.65

.83 137.46

DIFFERENTIAL CORRECTIC_i3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.0918 TRA 4.8617 1C3-9.4546 BAU 1.9312 SG710614.5 9_ 964.8 $83 2093.1 ST 2761.9 SR 701.7 SS 23A4.5

ROE .4747 RRA -.IT1S RC3 .7656 FAU .35222 RRT -.7424 RRF -.7656 RTF .9962 CRT -.6697 CRS .7762 CST -.9880

F0(-3.5614 FflAtl. S706 FC-20.0268 BSP 36339 98910658.3 R23 .0349 R13 -.9963 LSA 3647.6 MSA 558.1 SSA 18.0

BIDE 1.1905 9RA 4.6647 6C3 9.4872 FSP 7299 S8110638.6 SG2 644.9 THA 176.15 ELI 2803.0 EL2 513.4 ALF 170.00

LAUNCH DATE OCT 25 1964 FLIGHT TIME 366.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC DISTANCE 822.072 EARTH TO MARS

ML 148.73 LAL .00 LOL 31.61 VL $2.746 GAb -3.75 AZL 88.4| 14CA 252.55 SMA 186.31 ECC .22429 INC 1.5881 V1 29.958

RP 213.46 LAP -1.51 LOP 284.16 VP 23.046 GAP -9.92 AZP 90.48 TAL 327.72 TAp 220.27 RCA 144.52 APO 228.10 v2 25.71A

RC 295.805 GL 13.22 GP 3.62 ZAL 133.46 ZAP 33.33 ETS 182.12 ZAI[ 81.77 ETE 179.67 ZAC 86.67 ETC 258.81CLP 53.2A

PLANETOCENTRIC CONIC

C3 15.544 VHL $.645 DLA 16.61RAL 174.99 RAID 6567.6 VEL 11.702 PTH 2.06 VHP 3.694 DPA 13.76 RAP 161.21ECC 1.2558

LNCH AZMTH LNCH XIM( L-i TIME INJ LAT IHJ LCNG INJ RT ASC INJ AZI4TH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

90.00 18 30 51 2700.22 -27.64 74.58 37.75 96.40 19 15 51 2100.2 -26.47 66.11

90.00 11 O 59 4255.60 1.83 173.08 31.98 61.74 12 11 35 3655.6 -1.96 168.45

100.00 20 I 35 2407.61 -28.91 52.87 37.56 97.96 20 41 42 1807.6 -27.51 44.35

100.00 12 12 56 4023.44 2.95 157.40 31.36 60.24 IS 19 59 3423.4 -1.03 150.87

110.00 21 30 35 2129.11 -32.20 31.05 36.89 102.16 22 6 5 1529.1 -30.19 22.41

110.00 13 0 25 3874.70 5.79 144.35 29.59 56.23 14 4 59 3274.7 1.31 138.12

OIFFERENTIAL CORRECTION8 #ID-COURS( ExECuTION ACCuRACT ORBIT DET(RlUIINATiON ACCURACY

TD[-1.1636 TRA 5,0804 TC3-9.4815 BAU 1.9766 SG710846.6 SGR 951.3 683 2008.2 ST 2865.4 SR 703.0 SS 2321.9

ROE .4808 RRA -.1632 RC3 .7336 FAU .33781 RRT -.7310 RRF -.7550 RTF .g962 CRT -.6738 CRS .7782 CST -.g893

F06-3.5349 FRAIl.2811 FC-18.6145 9SP 37169 Sr,_10888.S R23 .0356 R13 -.g963 LSA 3712.7 MSA 557.8 SSA 17.7

BO( 1.2591BRA 5.0831BC3 9.5116 FSP 7014 _e110869.0 SG2 647.8 THA 176.32 EL1 2905.5 EL2 512.2 ALF 170.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 25 1964 FLIGHT TIME 368.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .DO

RP 213.18 LAp -1.53

RC 298.904 GL 13.18

PLANETO(ENTRIC CONIC

C3 13.881VHL 3.985

LNCH AZNTH LNCH TIME

90.00 18 35 54

gO.DO 11 0 31

100.00 20 E 24

100.00 12 12 42

110.00 21 34 56

110.00 13 0 40

DISTANCE 826.221 EARTH TO MARS

LOL 31.61 VL 32.749 GAL -5.85 AZL 88.40 HCA 253.74 SMA 186.36 ECC .22528 INC 1.5988 vl 29.958

LOP 285.35 VP 23.088 GAP -10.09 AZP 90.45 TAL 327.22 TAp 220.97 RCA 144.38 APO 228.34 V2 25.748

GP 3.54 ZAL 136.07 ZAP 52.11 ETS 182.18 ZAE 80.28 ETE 179.79 ZAC 86.59 ETC 258.81 CLP 52.03

DLA 16.32 RAL 175.53 RAO 6567.6 VEL 11.716 PTH 2.06 VHP 3.762 DpA 13.89 RAp 161.18 £C; 1.2614

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT _NJ 2 LONG

2694.42 -27.60 74.16 3_ 96.61 19 20 49 2094.4 -26.39 65.70

4271.10 2.33 175.95 32.79 81.77 12 11 42 3671.1 -1.46 169.32

2402.58 -28.88 52.51 38.39 98.15 20 46 27 1802.6 -27.43 43.99

4038.17 3.45 158.21 32.17 60.29 13 20 0 3438.2 -.53 151.68

2123.61 -32.15 30.78 37.70 102.31 22 10 21 1525.6 -30.12 22.16

3887.90 6.29 145.05 80.41 56.33 14 5 28 3287.9 1.82 138.81

ORBIT DETERMINATION ACCURACY

ST 2989.1 SR 704.2 SS 2298.7

CRT -.6781CR$ .7806 CST -.9886

LSA 3779.5 M$A 557.0 SSA 17.5

EL1 3008.4 EL2 510.8 ALF 170.59

DIFFERENTIAL CORRECT|ON9

7DE-1.2386 TRA 5.2619 TC3-9.4929 SAU 2.0214

ROE .4872 RRA -.1586 RC3 .7269 FAU .32374

F0(-3.5074 FRAlO.9920 FC-17.6481 BSP 37977

8DE 1.3310 BRA 5.2643 8C3 9.5207 FSP 6733

NED-COURSE EXECUTION ACCURACY

$;Tl1070.6 SGR 938.8 SG3 1921.2

RRT -.7197 RRF -.7446 RTF .9961

SG611110.3 R25 .0363 R13 -.9963

S8111091.2 SG2 650.5 THA !76.50

LAUNCH DATE OCT 25 1964 FLIGHT TIME 370.00 ARRIVAL DATE OCT 30 lgS5

HELIOCENTRIC C.CNIC DISTANCE 830.372 EARTH TO MARS

RL 148.73 LAL .00 LOL 31.61VL 32.752 GAL -5.96 AZt. 68.39 HCA 254.94 SldA 186.42 ECC .22632 INC 1.6115 vl 29.958

RP 212.87 LAp -1.56 LOP 286.55 vP 23.130 GAp -10.26 AZP 90.42 TAL 326.71 TAp 221.65 RCA 144.23 APO 228.60 V2 23.782

RC 297.988 GL 13.14 GP 3.46 ZAL 136.70 ZAP 50.93 ETS 182.23 zA( 78.82 (TE 179.90 ZAC 86.51ETC 258.81CLP 50.84

PLANIETOCENTR|C CC_IIC

C3 16.238 VHL 4.030 OLA 16.02 RAL 178.12 RAD 8587.7 V(L 11.731PTH 2.07 VHP 3.832 DpA 13.61 RAp 181.14 ECC 1.2672

LNCH AZMTH LNCH TIME: L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOtIG

90.00 18 41 4 2688.51 -27.55 73.73 39.48 96.82 19 25 53 2088.5 -26.32 65.28

90.00 11 0 0 4287.12 2.85 176.84 33.62 61.81 12 11 27 3667.1 -.94 170.21

100.00 20 11 20 2397.44 -28.81 52.13 39.23 98.34 20 51 17 1797.4 -27.36 43.63

100.00 12 12 25 4053.42 3.96 159.05 33.00 60.35 13 19 59 3453.4 -.02 152.52

110.00 21 39 21 2122.03 -32.09 30.52 38.53 102.45 22 14 43 1522.0 -30.05 21.90

110.00 13 0 53 3801.59 6.80 145.77 31.25 58.42 14 5 55 3301.6 2.34 139.53

DIFFERENTIAL CORRECTI(_i8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.3181 TRA 5.4686 TC3-9.4888 BAU 2.0851 SG711_87.5 Sr_ 927.0 SG3 1838.2 ST 3073.2 SR 705.3 SS 2274.8

ROE .4937 RRA -.1498 RC3 .6991FAU .30998 RflT -.7066 RRF -.7344 RTF .9961 CflT -.6822 CRS .7830 CST -.9889

FOE-3.4783 FRA10.7077 FC-18.5215 6SP 38784 $f_11325.3 R23 .0372 R13 -.9962 LSA 3848.0 MSA 536.3 SSA 17.2

8DE 1.4056 BRA 3.4706 BC3 S.5125 FSP 6460 S8111308. S SG2 653.0 THA 176.66 ELI 3111.6 EL2 509.3 ALF 170.85

LAUNCH DATE OCT 25 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC DISTANCE 834.524 EARTH TO MARS

flL 148.73 LAL .DO LOL 31.61 VL 32.755 GAL -6.06 AZL 66.36 HCA 256.149MA 186.47 ECC .22740 INC 1.6240 vl 29.958

RP 212.57 LAP -1.58 LOP 267.75 VP 23.172 GAP -10.43 A Z1P 90.39 TAL 326.18 TAp 222.32 RCA 144.07 APO 228.68 V2 25.815

RC 299.081GL 13.09 GP 3.38 ZAL 137.33 ZAP 49.78 ETS 152.28 ZA( 77.40 ETE 180.00 ZAC 86.44 ETC 258.80 CLp 49.70

PLANE T()CENTR|C CONIC

CS tS.SlS VHL 4.078 DLA 15.71RAL 176.70 RAO 658?.7 V(L 11.747 PTH 2.07 VHP 3.905 DPA 13.52 RAP 181.16 ECC 1.2755

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 46 20 2862.49 -27.50 73.50 40.26 97.03 19 31 2 2062.5 -26.24 64.86

90.00 tO 59 26 4303.64 3.38 177.77 34.47 61.87 12 11 9 3703.6 -.41 171.13

100.00 20 16 21 2392.21 -28.76 51.75 40.08 98.53 20 56 13 1792.2 -27.28 43.26

tOO.O0 12 12 6 4069.15 4.49 159.91 33.86 60.42 13 19 55 3469.2 .52 153.38

110.00 21 43 52 2116.39 -32.04 30.25 39.37 102.61 22 19 10 1518.4 -29.97 21.65

110.00 13 1 4 3915.74 7.34 146.52 32.10 56.52 14 6 20 3315.7 2.88 140.27

DIFFERENTIAL CORRECTIONS MID-COUR_ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.3960 TRA 5.6785 TC3-9.4854 6AU 2.1079 $GT11495.5 _ 916.0 883 1757.3 ST 3176.7 SR 706.3 $8 2249.3

ROE .5004 RRA -.1434 RC3 .6725 FAU .29636 flRT -.6977 RRF -.7244 RTF .9960 CRY -.6864 CRS .7635 CST -.9892

FOE-3.4454 FR410.4254 FC-15.4416 BSP 39536 STA811532.0 RZ5 .0380 R13 -.9961 LSA 3916.8 MSA 555.0 SSA 17.0

9DE 1.4629 9RA 5.6803 BC3 9.4893 FSP 6195 88111513.4 SG2 655.2 THA 176.81 EL1 3214.4 ELI 507.6 ALF 171.10

LAUIqCH DATE OCT 25 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC DISTANCE 858.677 EARTH TO MAR9

RL 148.73 LAL .00 LOt. 31.61VL 32.759 GAL -6.19 AZlL 88.36 HCA 257.34 SMA 186.53 ECC .22834 INC 1.6364 vl 29.958

RP 212.29 LAp -1.60 LOP 288.95 VP 23.213 GAP -t0.60 AZlP 90.36 TAL 325.63 TAp 222.97 RCA 143.90 APO 229.16 V2 25.847

RC 300.120 GL 13.03 GP 3.30 ZAL 137.98 ZAp 48.67 ETS 182,33 ZAE 76.01 ETE 180.10 ZAC 86.38 ETC 258.79 CLP 48.59

PLANETOCENTRIC CONIC

C3 17.015 VHL 4.125 ObA 15.39 RAL 177.30 RAD 6567.7 VEL 11.764 PTH 2.08 VHP 3.979 DpA 13.41 RAP 161.21 (CC 1.2800

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ _ INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 51 41 2676.41 -27.45 72.86 41.15 97.24 19 36 17 2076.4 -26.16 64.43

90.00 10 58 49 4320.65 3.92 179.7_ 35.34 61.93 12 10 50 3720.6 .14 172.08

100.00 20 21 27 2386.92 -28.70 51.37 40.95 98.73 21 I 13 1786.9 -27.20 42.69

100.00 12 11 44 4085.37 5.03 160.81 34.73 60.50 13 19 50 3485.4 1.07 154.27

110.00 21 48 27 2114.70 -31.99 29.97 40.23 102.76 22 23 41 1514.7 -29.90 21.38

110.00 13 1 14 3930.35 7.68 147.30 3_.9| 58.83 14 6 44 3330.4 3.44 141.03

DIFFERENTIAL CORRECTIGNS MID-COURSE EXECUTION ACCURACY ORDIT DETI[RNINATION ACCURACY

70E-1.4788 TMA 5.8932 TC3-9.4289 BAU 2.1501 SGT11697.3 _ 605.9 SG3 1678.6 ST 3260.5 SR 707.3 89 2223.9

ROE .5073 RRA -.1375 Re3 .6469 FAU .69318 RflT -.88711_F -.7147 RTF .9959 CRT -.6906 CRS .7863 CST -.9993

FOE-3.4123 FRAlO.1475 FC-14.4072 BSlP 40289 _1173_.3 RZ3 .0369 R13 -.9960 LSA 3987.4 NSA 553.8 89A 16.8

BDE 1.5634 BRA 3.8948 8C3 9.4521FSP 5937 SGI11713.9 Sre2 657.2 THA 176.94 EL1 3317.5 EL2 505.8 ALF 171.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

L4UNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 146.73 LAL .00

RP 212.01 LAP -1.62

8C 301.167 GL 12.97

PLANETOCENTR]C CONIC

C3 17.438 VHL 4.176

LNCH AZMTH LNCH TIME

90.00 18 57 6

go.o0 10 $6 11

100.00 20 26 37

100.00 IZ 11 21

110.00 21 $3 6

110.00 13 I 21

LOt.

LOP 290.15 VP 23.254 GAP -10.76 AZP 90.33 TAL 325.07 TAP 223.62 RCA 143.73 APO 229.46 V2 25.879

GP 3.23 ZAL 139.63 ZAP 47.59 ETA 192.37 ZAE 74.66 ET( |80.19 ZAC 86.34 ETC 256.77 CLP 47.51

OLA 15.07 RAL 177.90 RAD 6567.7 VEL 11.782 PTH 2.08 VHP 4.056 DpA 15.30 RAP 161.30 ECC 1.2870

L-I TIME INJ LAT |NJ LQ(qG INJ RT ASC INJ A214TN |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2670.27 -27.40 72.42 42:06 97.46 19 41 36 2070.3 -26.08 64.00

4336.12 4.46 179.70 36.23 62.01 12 10 29 3738.1 .70 173.06

2381.56 -28.85 50.98 41.84 98.92 21 6 19 1761.6 -27.12 42.51

4102.05 5.59 161.73 35.63 60.59 13 19 43 5502.0 1.63 155.19

2110.98 -31.93 29.70 41.11 102.91 22 28 17 1511.0 -29.82 21.12

3945.41 8.45 148.10 33.88 56.75 14 T 7 3345.4 4.01 141.82

FLIGHT TIN( 376.00 ARRIVAL DATE NOV S 1965

DISTANCE 642.831 EARTH TO MARS

31.61 VL 32.763 GAL -6.32 AZL 88.55 HCA 258.54 SMA 186.60 ECC .22974 INC 1.6467 vl 29.958

DIFFERENTIAL C_RRECTION8 MID-COURSE ExECUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.3640 TRA 6.1127 TC3-9.3795 DAU 2.1914 SGT11891.S SGR 896.2 SG3 1602.2 ST 3383.7 SR 708.1 $8 2196.1

ROE .$146 RRA -.1319 RC3 .6223 FAU .27027 RRT -.6799 RRF -.7053 RTF .9956 CRT -.6947 CRS .7910 CST -.9895

FOE-3.3752 FRA 9.8736 FC-13.4182 BSP 41035 S6811925.2 R23 .0397 R13 -.9959 LSA 4058.1 MSA 552.1 SSA 16.7

BOE 1.6464 BRA 6.1141 Be3 9.4001 FSP 5890 S6111907.0 SGZ 658.9 THA 177.07 EL1 3420.1 EL2 503.9 ALF 171.$4

LAUNCH DATE OCT 25 1964 FLIGHT TIME 378.00 ARRIVAL pATE NOV 7 196S

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 211.73 LAP -1.63

RC 302.203 ft. 12.90

PLANETOCENTRIC CONIC

C3 17.885 VHL 4.229

LNCH AZMTN LNCH TIM(

90.00 19 2 36

90.00 10 57 3O

100.00 20 31 52

100.00 12 10 55

110.00 21 57 49

110.00 13 I 27

DIFFERENTIAL C_RR(CTION$

T09-1.6522 TRA 6.3688 1C3-9.3159 9Au 2.2320

RD( .5216 RRA -.12U RC3 .5986 FAU .25789

FOE-3.3378 FRA 9.6024 FC-12.4735 9SP 41751

809 1.7326 BRA 6.3380 OC3 9.3348 FSF 5446

DISTANCE 846.985

LOt. 31.61 VL 32.766 GAL -6.44 AZL 88.34 HCA

LOP 291.36 VP 23.294 GAP -10.93 AZlP 90.30 TAL

r_p 3.16 ZAL 139.30 ZAP 46.35 ETS 182.41 ZN[

EARTH TO MARS

259.75 SMA 186.66 ECC .23099 INC 1.6610 vl 29.958

324.50 TAP 224.25 RCA 143.54 APO 229.78 V2 25.911

73.33 ETE 180.27 ZAC 86.30 ETC 256.74 CLP 46.47

DLA 14.73 RA4. 178.50 MAD 6567.7 VEL 11.801 PTH 2.09 VHP 4.135 DPA 13.17 RAp 161.43 ECC 1.2943

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2664.10 -27.34 71.98 42.95 97.67 19 47 0 2064.1 -26.00 63.57

4356.05 5.08 180.71 37.15 62.10 12 10 6 3756.1 1.28 174.06

2376.21 -28.59 50.59 42.75 99.12 21 11 28 1776.2 -27.03 42.14

4119.16 6.16 162.68 36.54 60.69 13 19 34 3519.2 2.21 156.13

2107.24 -31.87 29.42 42.00 103.07 22 32 57 1507.2 -29.75 20.86

3960.91 9.02 148.93 34.79 56.89 14 7 28 3360.9 4.60 142.63

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

_712078.5 $GR 867.3 SG3 1527.8 ST 3486.9 SR 708.9 66 2168.1

RRT -.M7O flRF -.8964 RTF .9956 CRT -.6989 CRS .7939 CST -.9897

STA812111.1 R23 .0407 R13 -.9958 LSA 4130.2 MSA 550.4 SSA 16.5

$6112093.0 SG2 860.3 THA 177.19 ELI 3522.6 EL2 501.9 ALF 171.74

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 211.47 LAp -1.65

RE 303.226 GL 12.62

PL4METOCENTflIC CONIC

C3 18.358 VHL 4.285

LNCH AZMTH LHCH TIME

90.00 19 8 9

90.00 10 56 48

100.00 20 37 10

100.00 12 10 28

110.00 22 2 36

110.00 13 1 $1

FLIGHT TIME 360.00 ARRIVAL OATE NOV 9 1965

DISTANCE 651,139 EARTH TO MARS

LOL 31.61 Vk 32.770 GAL -6.57 AZL 88.33 HCA 260.96 SMk 186.73 ECC .25230 INC 1.6732 VI 29.958

LOP 292.57 VP 23.333 GAP -11.10 AZP 90.26 TAL 323.90 TAp 224.86 RCA 143.35 Apo 230.10 V2 25.941

GP 3.09 ZAL 139.96 ZAP 45.54 ETS 182.44 ZAE 72.04 ETE 180.36 ZAC 86.27 ETC 258.71 CLP 45.45

DLA 14.36 RAL 179.11 RAG 6567.7 VEL 11.821 PTH 2.09 VHP 4.216 DPA 13.03 RAp 161.59 ECC 1.3021

L-Z TIME IflJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2657.92 -27.29 71.53 43.88 97.89 19 52 27 2057.9 -25.91 63.14

4374.43 5.64 181.74 38.08 62.20 12 9 43 3774.4 1.88 175.08

2370.83 -28.53 50.20 43.67 99.32 21 16 41 1770.8 -26.95 41.76

4136.75 6.75 163.66 37.48 60.81 13 19 25 3536.8 2.81 157.09

2103.51 -31.81 29.15 42.91 103.22 22 37 40 1503.5 -29.67 20.59

3976.83 9.61 149.79 35.73 57.04 14 7 48 3376.8 5.21 143.47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.7430 TRA 6.5661 TC3-9.2392 9AU 2.2720 SGT12258.9 SGR 879,1 SG3 1455.9 ST 3589.4 3R 709.5 SS 2138.8

ROE .5291 RRA -.1222 RC3 .5760 FAU .24550 RRT -.8576 RRF -.6879 RTF .9955 CRT -.7030 CRS .7969 CST -.9898

FOE-3.2977 FRA 9.3357 FC-11.S??I BSP 42462 SG_12290.3 R23 ,0417 R13 -.9956 LSA 4202.5 MSA 546.5 SSA 16.3

BOE 1.8216 8flA 6.5972 RC3 9.2571 FSP 5212 _k_112272.5 SG2 661.6 THA 177.29 ELI 3624.6 EL2 499.7 ALF 171.93

LAUNCH DATE OCT 25 1964

HELIOCENTRIC C_NIC

ML 148.?3 LAL .00

RP 2tl.20 LAP -1.87

RC 304.242 GL 12.74

PLANETOCENTR|C CCNIC

C3 19.836 VHL 4.343

LNCH ANTH LNCH TIM(

90.00 19 13 46

90.00 10 56 4

100.00 20 42 $3

100.00 12 9 59

110.00 22 7 2T

110.00 13 1 34

DIFFERENTIAL CCRRECTION9

T09-1.8367 TRA 8.8OI2 TC3-9.1510 BAU 2.3114

ROE .5399 RRA -.1180 RC3 .3543 FAU .23382

FDE-3.2561 FRA 9.0730 FC-lO.T_4S BSP 43148

BDE 1.9136 BflA 6.80_3 BCS 9.1677 FSP 4983

FLIGHT TIME 382.00 ARRIVAL DATE NOV |1 1965

DISTANCE 855.292 EARTH TO MARS

LOt. 31.61VL 32.774 GAL -8.71AZL 88.31HCA 282.18 844A 186.79 ECC .23387 INC 1.6854 VI 29.958

LOP 293.79 VP 23.372 GAP -11.27 AZP 90.23 TAL 323.29 TAP 225.47 RCA 143.15 APO 230.44 V2 25.971

3.03 ZAL 140.68 ZAP 44.55 ETS 182.47 ZAE 70.77 ET( 180.44 ZAC 66.24 ETC 258.67 CLP 44.47

OLA 14.02 RAL 179.72 RAD 8397.8 VI[L 11.842 PTH 2.10 VHp 4.299 DPA 12.88 RAP 161.78 ECC 1.3104

L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

2851.78 -2?.23 71.0J 44.82 98.10 19 57 38 2051.8 -25.82 62.71

4393.22 8,23 182.80 39.04 62,32 12 9 17 3793.2 2.48 176.13

2365.46 -28.47 49.82 44.60 99.51 21 21 38 1766.5 -26.96 41.38

4154.75 ?.34 184.88 38.43 60.94 13 19 14 3334.8 3.41 158.08

201)t).80 -31.78 28.87 43.83 103.37 22 42 _ _496.8 -29.59 20.33

$293.17 10.22 150.97 39.69 57.20 14 8 7 m_93.2 5.82 144.33

MID-CoU28E EXECUTIOI ACCURACY OItB|T DETERMINATION ACCURACY

_T12433.3 _ 971.3 SG3 1388.3 ST 3691.? SR 710.1 SS 2108.7

RRT -.&499 ItRF -.UO0 RTF .9953 CRT -.70?0 CRS .8000 C9T -.9699

$GI812495.9 R23 .0428 R13 -.99S4 LSA 4275.6 MSA 546.4 9SA 16.2

S6112448.2 SG2 662.S THA 177.39 EL1 3726.3 EL2 497.5 ALF %72.11
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JPL TM 33-100 .... EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 25 1964

HELIOCENTRIC C(_NIC

RL 149.73 LAL .00

RP 210.95 LAP -1,69

RC 305.247 GL 12.65

PLANETOCEHTRIC CONIC

C3 19.388 VHL 4.403

LNCH AZMTH LNCH TIME

90.00 19 19 27

90.00 10 55 19

I00.00 20 47 58

100.00 12 9 28

110.00 22 12 20

110.00 13 1 35

FLIGHT TIN( 584.00

DISTANCE 859.444

LOL 31.61 VL 32.778 GAL -6.85 AZL 88.30 HCA 263.39 SMA

L(;H_ 295.00 VP 23.410 GAP -11.44 AZP 90.20 TAL 322.67 TAp

GP 2.96 ZAL 141.35 ZAp 43.60 (TS 182.50 ZA( 69.54 ET[

DLA 13.66 RAL 180.34 RAO 6567.8 VEL 11.865 PTH 2.10 VHp

L-I TIME IMJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME

2645.62 -27.17 70.65 45.78 98.52 20 3 32

4412.44 6.64 183.89 40.01 62.46 12 8 51

2360.12 -28.41 49.43 45.55 99.71 21 27 18

4173.16 7.95 165.69 39.41 61.09 13 19 2

2096.12 -31.70 28.60 44.77 103.52 22 47 16

4009.92 10.83 151.57 37.67 57.38 14 8 25

OIFFERENTIAL CQRRECTIONS H|G-COUR$1[ EXECUTION ACCURACY

TDE-1.9344 TRA 7.0408 TC3-9.0534 BAU 2.3507 86712601.4 $GR 864.3 863 1319.1

ROE .5449 RRA -.1142 RC3 .5336 FAU .22217 RRT -.$402 RRF -.6728 RTF .9951

FOE-3.2142 FRA 8.8123 FC3-9.9203 BSP 43808 S6812631.0 RZ$ .0439 R13 -.9952

80E 2.0097 BRA 7.0417 BC3 9.0691 FSP 4761 S6112813.6 SG2 663.2 THA 177.48

LAU_ICH DATE OCT 25 1964 _ FLIGHT TIM( 386.00

HELIOCENTRIC C(_iIC OISTAi4C( 863.594

RL 149.73 LAL .00 LOL 31.61 VL 32.782 GAL -6.99 AZL 88.29 HCA 264.61 544A

RP 210.70 LAp -1.70 LOP 296.22 VP 23.448 GAP -11.81 AZP 90.18 TAL 322.03 TAp

RC 306.243 GL 12.55 GP 2.90 ZAL 142.05 ZAP 42.68 ET$ 162.53 ZAE 68.33 ETE

PLANETOCENTRIC CONIC

C3 19.948 VHL 4.466 OLA 13.29 RAL 180.98 RAO 6587.8 VEL 11.888 PTH 2.11VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZIdTH INJ TIN(

90.00 19 23 10 2639.52 -27.11 70.22 46.?5 98.53 20 9 9

90.00 10 34 32 4432.05 7.46 185.00 41.01 62.60 12 8 24

100.00 20 33 26 2354.83 028.35 49.05 46.52 99.90 21 32 41

100.00 12 8 57 4191.97 8.57 166.75 40.41 61.25 13 18 49

110.00 22 17 17 2092.30 -31.64 28.34 45.75 103.67 22 52 9

110.00 13 1 36 4027.07 lt.46 152.50 38.68 57.57 14 8 43

DIFFERENTIAL CCIERECTIONS NIO-CoURSE EXECUTION ACCURACY

TDE-2.0331 TRA 7.2868 TC3-8.8463 BAU 2.3698 56TI6764.8 S_ 857.7 $63 1254.1

ROE .5532 RRA 0.1109RC3 .5138 FAU .21109 flRT -.6695 RRF -.6659 RTF .9949

FOE-3.1704 FRA 8.5553 FC309.1609 BSP 44455 V.,alET93.3 R25 .045_ R13 -.9950

+ 60( 2.1089 BRA 7.2877 9C3 8.9610 FSP 4544 S6112776.1 $G| 663.7 THA 177.56

ARRIVAL DATE NOV 15 1965

EARTH TO MARS

186.86 ECC .2_510 INC 1.6975 vl 29.956

226.06 RCA 142.93 Apo 230.80 V2 26.001

180.51 ZAC 86.23 ETC 2§8.63 CLP 43.52

4.384 DPA 12.72 RAp 162.01 ECC 1.3191

PO CST TIM INJ 2 LAT INJ 2 LONG

2045.8 -25.74 62.29

3812.4 3.10 177.21

1760.1 -26.78 41.01

3573.2 4.04 159.10

1496.1 -29.$1 20.08

3409.9 6.46 145.21

ORBIT DETERMINATION ACCURACY

ST 3793.9 SR 710.7 $9 2077.9

CRT °.7113 CRS .8033 CST -.9900

LSA 4349.7 MSA 544.1 SSA 16.1

E_t_--3828.0 EL2 495.1 ALF 172.28

ARRIVAL DATE NOV 15 1965

EARTH TO MARS

186.94 ECC .23660 INC 1.7096 vl 29.958

226.64 RCA 142.71 APO 231.16 V2 26.029

180.59 ZAC 86.23 ETC 258.59 CLP 42.60

4.4710PA 12.34 RAp 162.26 ECC 1.3283

PC) CST TIM ]NJ 2 LAT INJ 2 LONG

2039.5 -25.65 61.85

3832.0 3.73 178.30

1754.8 026.69 40.64

3592.0 4.67 160.13

1492.5 029.44 19.82

3427.1 7.10 146.12

ORBIT DETERMINATION ACCURACY

ST 3895.6 SR 711.1 SS 2045.9

CRT -.7155 CRS .8066 CST -.9900

LSA 4424.2 MSA 541.6 SSA 15.9

ELI 3929.3 (L2 492.5 ALF 172.44 +

LAUNCH DATE OCT 23 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 148.73 LAL .00

RP 210.46 LAP -1.72

RC 307.229 GL 12.45

PLANETOCEHTRIC CONIC

C3 20.$41 VHL 4,$32

LNCH AZMTH LNCM TIME

90.00 19 30 55

90.00 10 53 44

100.00 20 58 57

100.00 12 8 24

110.00 22 22 15

110.00 13 1 35

DISTANCE 867.742 EARTH TO MARS

LOL 31.61 VL 32.767 GAL -7.15 AZL 88.28 HCA 265.83 SMA 187.01ECC .23816 INC 1.7217 vl 29.956

LOP 297,45 VP 25.46§ GAP -11.78 AZP 90.13 TAL 321.37 TAp 227.20 RCA 142.47 Apo 231.$5 v2 26.057

GP 2.84 ZAL 142.76 ZAp 41.78 ET8 182.55 ZA( 67.15 ETE 180.65 ZAC 86.23 ETC 258.54 CLp 41.70

DLA 12.91RAL 181.$8 RAO 6567.8 VEL 11.913 PTH 2.12 VHp 4.561DpA 12.$6 RAp 162.55 ECC 1.3381

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2633.50 -27.04 69.79 47,74 98.73 20 14 49 2063.5 025.56 61.43

4452.04 6.08 188.14 42.03 62.77 12 7 56 3852.0 4.37 179.42

2349.60 -28.29 48.67 47.50 100.09 21 58 7 1749.6 026.60 40.28

4211.18 9.20 167.83 41.44 61.43 13 18 35 3611.2 5.31 161.20

2068.94 -31.58 28.07 46.70 103.82 22 57 4 1488.9 -29.36 19.57

4044.60 12.10 153.46 39.70 57.78 14 8 59 3444,6 7.76 147.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE02.1384 TRA 7.5388 TC308.8283 OAU 2.4282 SG712820.8 Sr_ 851.5 3G3 1191.2

ROE .5617 RRA o.1080 RC3 .4947 FAU .20031 RRT 0.6252 RflF °.6598 RTF .9947

FDE-3.1243 FflA 8.3019 FC3-8.4425 BSP 45089 8¢.812948.9 fl23 .0464 R13 -.9948

80( 2.2109 8RA 7.5396 8C3 8.8422 FSP 4337 SG112931.8 SG2 684.0 THA 177.63

LAU_iCH OATE OCT 25 1964 FL|SHT T|NE 390.00

HELIOCENTRIC CC_ilC DISTANCE 871.886 EARTH

RL 148.73 LAL .00 L(X. 31.61VL 32.791 GAL 07.30 AZt. 00.27 14CA 267.06 SI4A 187.09 ECC .23979

RP 210.22 LAp °1.73 LOP 298.67 VP 23.521 GAP o11.95 AZP 90.09 TAL 320.69 TAp 227.75 RCA 142.22

RC 308.206 GL 12.35 GP 2.78 ZAL 143.47 ZAp 40.91ETS 182.57 ZAE 65.99 ETE 180.72 ZAC 86.24

PLANETOCENTRIC CONIC

C3 21.189 VHL 4.6010LA 12.52 RAL 182.20 RAO 6567.9 V(L 11.939 PTH 2.12 VHp 4.653 DpA 12.17

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ kZ14TH INJ TIME PO CST TIM

90.00 19 36 43 2627.55 026.98 68.36 48.74 98.94 20 20 31 2027.6

90.00 10 52 55 4472.42 8.71 187.30 43.08 62.95 12 7 28 3872.4

100.00 21 4 30 2344.45 -28.23 48.30 46.50 100.27 21 43 34 1744.4

100.00 12 7 50 4230.75 9.83 160.94 42.48 61.63 13 1_20 3630.8

110.00 22 27 16 2085.48 o31.52 27.82 47,69 103.96 23 2 2 1485.5

110.00 13 I 33 4062.51 12.75 154.44 40.75 58.01 14 9 13 3462.5

DIFFERENTIAL C_RRECT|ON8 MID-COURSE (xECuT|ON ACCURACY

TOE02.2456 TRA 7.7971 TC3-8.7036 BAU 2.4668 $6T13072.7 SGR 845.8 863 1130.8

ROE .5705 flRA o.1057 RC3 .4788 FAu ,18998 RRT -.6187 RRF °.6543 RTF .9944

FOE-3.0777 FRA 8.0512 FC307.7690 BSP 45688 S6813100.0 R23 .0478 R13 -.9945

BOE 2.3170 BRA 7.7978 BC3 8.7166 FSP 4133 56113083.Z SG2 683.9 THA 177.70

ORBIT DETERMINATION ACCURACY

ST 3996.2 SR 711.5 SS 2012._

CRT -.7197 CRS .8100 CST 0.9900

LSA 4498.4 NSA 539.0 SSA 15.8

ELI 4029.4 EL2 489.9 ALF 172.59

ARRIVAL DATE NOV 19 1965

TO MARS

INC 1.7337 vl 29.958

APO 231.95 V2 26.085

ETC 258.49 CLP 40.83

RAp 162.86 ECC 1.5484

INJ 2 LAT INJ 2 LONG

-25.47 61.02

5.02 180.57

-26.52 39.92

5.97 162,28

-29.29 19.33

8.43 140.01

ORBIT DETERMINATION ACCURACY

9T 4096.6 SR 711.8 SS 1978.8

CRT -.7239 CRS .8136 CST -.9900

LSA 4573.4 MSA 536.3 SSA 15.6

EL1 4129.3 EL2 487.2 ALF 172.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 25 1964 FLIGHT TIME 392.00 ARRIVAL DATE NOV 21 1985

HELIOCENTRIC CONIC

RL 148.73 LAL .DO

RP 209.99 LAP -1.75

Re 309.174 GL 12.24

PLANETOCENTRIC CQNIC

C3 21.833 VHL 4.673

LHCH AZMTH LNCH TIME

90.00 19 42 33

go.oo 10 52 6

lO0.O0 21 10 5

100.00 12 7 15

110.00 2Z 32 20

110.00 13 1 30

DIFFERENTIAL CCRRECTJGN8

TOE-2.3570 TRA 8.0616 TC3-8.3709 BAU 2.3053

ROE .$797 RRA -.1038 RC3 .4692 FAU .17991

F06-3.0301 FRA 7.8032 FC3-7.1340 BSP 48279

00E 2.4273 BRA 8.0622 BC3 8.5832 FSP 3934

DISTANCE 876.026

LOL 31.61 VL 32.7g6 GAL -7,46 AZL 88.25 HCA 268.29 SMA

LOP 299.90 VP 23.557 GAP -12,12 AZP 90.05 TAL 320.00 TAp

GP 2.73 ZAL 144.19 ZAP 40.07 ET$ 182.$g ZA( 64.86 ETE

EARTH TO MARS

187.16 ECC .2AI§D INC 1.7458 vl 29.958

228.29 RCA 141.96 Apo 232.38 V2 26.111

180.78 2AC 86.26 ETC 288.43 CLP 39.99

OLA 12.13 RAL 182.83 RAO 6SIT.9 V(L 11.gG7 PTH 2.13 VHP 4.747 DpA 11.g7 RAP 163.20 ECC 1.3593

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX [NJ Z LONG

2621.71 -26.92 88.95 49.76 99.14 20 26 15 2021.7 -25.38 60.62

448L3.15 9.35 188.49 44.14 63.15 12 6 59 3893.2 5.68 181.73

2339.39 -28.18 47.94 49.32 100.43 21 49 5 173g.A -26.43 39.57

4250.88 10.48 170.07 43.55 61.84 13 18 5 3650.7 G.G3 163.39

2082.07 -31.47 27.57 48.69 104.10 23 7 2 1482.1 -29.21 19.09

4060.79 13.41 135.45 4t.83 §8,26 14 9 31 3480.8 9.11 148.98

NID-COUR3_ EXECUTION ACCuRACy (_RBIT DETERMINATION ACCURACY

SGTtSZte.9 $GR 640.4 SG3 1072.3 ST 4196.7 SR 712.0 S$ 1944.0

RRT -.6126 RRF -.6496 RTF .9941 CRT -.7282 CRS .8173 CST -.9900

S_13245.8 RZ3 .0492 R13 -.9942 LSA 4649.1MSA 533.3 SSA 15.5

_113229.0 $_ 683.7 THA 177.76 EL1 4229.1EL2 484.2 ALF 172.86

LAUNCH DATE OCT 23 FLIGHT TIME 394.00 ARRIVAL OATE NOV 23 1965

HELIOCENTfl|C CGN|C

RL 148.75 LAL .00

RP Z09.77 LAP -1.78

RC 310.132 GL lZ.13

PLANETOCENTRICC(3N|C

C3 Z2.338 VHL 4.747

LNCH AZNTH LNCM T|ME

90.00 19 48 25

90.00 10 51 13

100.00 21 15 42

100.00 12 6 39

110.00 22 37 24

110.00 16 1 26

DIFFEREMTIAL C,¢RRECTION$

TOE-2.4716 TRA 8.3323 TC3-8.4333 OAU 2.3443

ROE .5691 RRA -.1024 RC3 .4427 FAU .1702e

FOE-2.9813 FRA 7.3577 FC3-8.5418 8948 4883|

00E 2.5408 8RA 8.3332 BC3 8.4449 FSP 3743

DISTANCE 860.162 EARTH TO MARS

LoL 31.81VL 32.800 GAL -7.63 AZi. 88.24 HCA 289.52 SMA 187.24 ECC .24326 INC 1.7579 Vl 29.958

LOP 301.13 VP 23.$92 GAP -12.30 AZP 90.01 TAL _19.30 TAP 228.61RCA 141.69 APO 232.80 v2 26.137

GP 2.67 ZAL 144.91 ZAP 39.25 ETS 182.61 ZAE 63.75 ETE 180.85 ZAC 86.28 ETC 238.38 CLP 39,18

OLA 11.73 RAt. 183.48 RAID 8567.9 VEL 11.996 PTH 2.|4 VHP 4.843 OpA 11.76 RAP 163.57 ECC 1.3709

L-I TIME INJ LAT JNJ LGNG INJ RT ASC ]MJ AZIATH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2815.97 -26.88 68.54 50.80 99.33 20 32 1 2016.0 -23.29 60.22

4314.24 10.00 189.70 45.23 63.37 12 6 30 3914.2 6.35 182.92

2334.44 -28.10 47.38 30.33 100.63 21 34 37 1734.4 -26.33 39.22

4271.00 11.12 171.22 44.64 62.08 13 17 50 3671.0 7.30 164.52

2078.79 -31.41 27.33 49.71 104.23 23 12 3 1478.6 -29.14 18.86

4099.42 14.07 156.49 42.92 38.52 14 9 46 3499.4 9.80 149.99

MID-COUR3E EXECUTION ACcuRACY ORBIT DETERMINATION ACCURACY

SG716380.9 SGR 835.3 863 1016.1 ST 4293.6 SR 712.1 $$ 1908.3

RRT -.8073 RRF -.6436 RTF .9938 CRT -.7325 CRS .8212 CST -.9900

_,813387.0 R23 .0609 R13 -.9939 LSA 4724.3 MSA 330.3 SSA 15.4

_113370.6 SG2 663.2 THA 177.82 EL1 4327.3 EL2 481.2 ALF 172.99

LAUNCH DATE OCT 25 1964 FLIGHT TIME 396.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CON|C 01STANCE 884.293 EARTH TO MARS

RL 148.73 LAL .00 LOL 31.61VL 32.803 GAL -7.80 AZL 88.23 HCA 270.73 SMA 187.32 ECC .24314 INC 1.7689 vl 28.956

RP 209.35 LAp -1.77 LOP 302.37 VP 23.626 GAP -12.48 AZP 89.98 TAL 318.57 TAp 229.32 RCA 141.40 kPO 233.24 vZ 26.162

RC 311.080 GL 12.01GP 2.62 ZAL 145.64 ZAP 36.46 ETS 162.63 ZAE 62.67 ETE 180.90 ZAC 66.32 ETC 238.31CLP 36.38

PLANETOCENTRIC CONIC

C3 25.260 VHL 4.825 OLA 11.33 RAL 184.09 RAG 6367.9 VEL 12.027 PTH 2.13 VHp 4.942 DpA 11.53 RAP 163.96 ECC 1.3831

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.O0 18 34 18 _10.37 -26.79 68.14 31.85 99.52 20 37 48 2010.4 -25.20 59.88

90.00 10 50 24 4335.66 10.83 190.94 46.35 63.6| 12 6 0 3935.7 7.02 184.14

100.00 21 21 21 2329.61 -28.04 47.24 31.60 100.80 22 0 10 1729.6 -26.26 38.88

100.00 12 6 2 4291.63 11.78 172.41 43.76 62.33 13 17 34 3691.6 7.98 165.68

110.00 22 42 31 2073.62 -31.36 27;10 30.73 104.36 23 17 6 1473.6 -29.07 18.64

110.00 13 1 22 4118.41 14.74 137.53 44.04 58.80 14 10 0 3518.4 10.30 151.01

DIFFERENTIAL CDRRECTIOHS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.5910 TRA 8.6102 TC3-8.2901BAU 2.3835 86713498.2 sr, a 830.9 SG3 962.0 ST 4394.4 SR 712.2 SS 1871.6

ROE .5989 RRA -.1014 RC3 .4268 FAU .16097 RRT -.8030 RRF -.6424 RTF .9934 CRT -.7369 CRS .8231CST -.9899

F0(-2.9816 FRA 7.3143 FC3-3.9882 86P 47360 S6813523.8 R23 .0325 RI3 -.9933 LSA 4800.3 MSA 327.0 SSA 13.S

80E 2.6593 8RA 8.6106 0C3 6.3010 FSP 3338 S6113607.5 $4;2 662.4 THA 177.87 EL1 4426.0 EL2 478.0 ALF 173.11

LAU4qCH DATE OCT 25 1964 FLIGHT TIME 398.00 ARRIVAL DATE NOV 27 1965

HELIOCENTMIC CONIC DISTANCE 888.417 EARTH TO MARS

RL 148.73 LAL .00 L(X. 31.61 VL 32.810 GAL -7.98 AZL 86.22 HCA 271.99 SMA 187.41 ECC .24708 INC 1.7821 Vl

RP 209.$4 LAP -1.78 LOP 303.60 VP 28.660 GAP -12o66 AZP 89.94 TAL 317.83 TAp 229.82 RCA 141.10 APO 233.71 V2

RC 312.010 GL 11.89 GP 2.57 2AL 146.38 ZAP 37.69 ET8 182.64 ZA[ 61.61 ETE 180.96 ZAC 86.36 ETC 238.25 CLP

PLANA[TOCENTRIC CONIC

C3 24.068 VHt. 4.906 DLA 10.92 RAL 184.72 RAD 6369.0 VI[L 12.060 PTH 2.16 VHP 3.043 OPA 11.30 RAP 164.36

LNCH AZIATH LNCM TIM( L-I TIME INJ LAT INJ LCNG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT

90.00 20 0 12 2604.90 -26.73 67.73 52.92 99.71 20 43 37 2004.9 -25.12 59.46

90.00 lO 49 33 4337.42 11.51 |92.Z0 47.48 63.87 12 3 30 3937.4 7.70 185.37

100.00 21 27 0 2324.92 -27.99 49.90 52.69 100.97 22 5 43 1724.9 -26.18 38.86

100.00 12 3 23 4312.83 12.44 173.91 48.90 62,60 13 17 18 3712.6 8.67 166.65

110.00 P.Z 47 39 2072.39 -31.31 29°88 51.90 104.48 23 22 11 1472.6 -29.00 18.43

110.00 _ I 18 4137.73 13.42 158.93 45.19 39.11 14 |0 14 3557.7 11.21 152.06

ORBIT OETI_RNIMATION ACCURACY

ST 4492.1 SR 712.2 $6 1834.0

CflT -.7415 CR8 .8292 CST -.9696

LSA 48?6.0 MSA 325.7 68A 15.1

ELi 4323.4 EL2 474.7 ALF 173.22

29.958

26.186

37.62

DIFFERENT|AL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE-2.7140 111A 8.8933 TC3-8.14ii BAU 2.6229 _eT15950.7 _ 829.7 SG5 909.8

ROE .60RO RRA -.1010 RC3 .4118 FAU .13199 RRT -.5992 IIRF -.6599 RTF .9950

FDE-2.8807 FRA 7.0733 FC3-3.4672 B84P 47983 SG1|138§5.9 R25 .0543 R15 -.9931

80E 2.7815 BRA 8.8959 BC3 8.1515 FSP 3375 _M;116639.8 SGZ 661.4 THA 177.91

ECC 1.3961

INJ 2 LONG

5oo



JPLTM 33-1OO EARTH--MARSTRAJECTORIES(VOI.. !, 1964)

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 240.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 146,69 LAb -.00

RP 236.46 LAP .40

RC 192.768 GL -37.72

PLANETOCENTRIC CONIC

C3 24.356 VHL 4.935

LNCH AZMTH LNCH TIME

90.00 0 45 37

90.00 1 19 36

100.00 1 0 56

100.00 3 46 59

110.00 1 1 48

110.00 6 2 37

DIFFERENTIAL CORRECTIONS

TOE 2.1251 TRA-2.3627 TC3 1.7365 BAU .7975

ROE 1.6332 RRA-1.2209 RC3 1.7273 FAU .13912

F06-4.9823 FRA 3.5891 FC3-§.6561 BSP 17873

80E 2.6802 BRA 2.6595 BC3 2.4492 F$P 2542

OISTANCE 573.443 EARTH TO NARS

LOt. 32.61 VL 33.179 GAL -S.2§ AZL 95.24 HCA 164.34 SMA 193.96 (CC .24977 INC 5.2428 vl 29.966

bOP 216.93 VP 20.935 GAP 7.06 AZP 84.77 TAL 333.26 TAp 157.60 RCA 145.51 Apo 242.41 v2 23.244

GP 25.99 ZAL 121.36 Zkp 141.75 ETS 140.23 ZAE 151.09 ETE 65.70 ZAC 114.72 ETC 254.47 CLP 150.89

DLA -28.25 RAL 149.55 RAD 6568.0 VEL 12.072 pTH 2.16 VHP 5.807 DPA 21.54 RAp 199.00 ECC 1.4008

L-I TZMI[ [NJ LAT INJ LONG INJ RT kg_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

993.15 17.02 330.68 20.68 112.98 1 2 13 395.2 19.99 323.27

864.95 19.61 323.80 21.86 110.66 1 34 21 284,9 22.45 316.12

945.59 11.51 324.36 17.99 117.78 1 16 42 345.6 15.14 317.45

5697.78 25.59 268.83 23.93 105.99 5 21 57 5097.8 27.54 260.57

942.88 5.18 320.34 14.18 123.84 1 17 31 342.9 9.59 314.03

5273.25 32.77 238.52 25.85 100.32 7 30 30 4673.3 33.85 229.45

MID-COURSE ExECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4326.8 3GR 3015.1 SG3 803.5 ST 2638.6 SR 1957.3 SS 2976.9

RRT .9666 RRF -.9990 RTF -.9331 CRT .9936 CRS 1.0000 CST .9926

SGB 5273.7 R23 -.2148 R13 -.9765 LSA 4426.2 MSA 253.1 SSA 2.5

SG1 5234.9 $62 638.2 THA 34.55 EL1 3280.5 EL2 177.3 ALF 36.52

LAUNCH DATE OCT 26 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC C(_iIC

RL 148.69 LAL -.00

RP 236.12 LAP .37

RC 194.983 GL -30.30

PLAN(TOCENTRIC CONIC

CS 20.397 VHL 4.516

LNCH AZMTH LNCH TIME

90.00 22 13 43

90.00 4 8 47

100.O0 23 20 42

100.O0 5 44 30

110.00 0 2 34

110.00 7 23 2

DIFFERENTIAL C._RRECTI(:_I$

TOE 1.8019 TRA-2.3619 TC3 2.0598 BAU .7394

RDE 1.1662 RflA-l.0765 tiC3 1.7840 FAU .17586

F06-4.5930 FRA 4.1777 FC3-7.4580 BSP 17180

DOE 2.1570 BRA 2.5958 BC5 2.7117 FSP 2867

DISTANCE 577.045 EARTH TO MARS

LOt. 32.61VL 33.154 GAL -5.16 AZL 93.96 HCA 185.50 SMA 193.48 ECC .24751 INC 3.9548 Vl 29.966

LOP 217.90 yp Z0.933 GAP 6.63 AZP 86.06 TAL 333.51 TAp 158.81 RCA 145.59 APO 241.37 v2 23.279

GP 22.29 ZAL 123.88 ZAP 143.64 ET$ 144.64 ZkE 154.60 ETE 63.63 ZAC 111.25 ETC 254.86 CLp 150.50

DLA -21.18 RAL 132.21RAD 638T.8 VEL 11.907 PTH 2.12 VHP 3.495 DpA 17.98 RAP 197.76 ECC 1.3357

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1490.21 2.08 359.$6 14.35 118.25 22 38 33 690.2 5.84 352.70

$391.98 28.21 261.59 21.72 92.60 5 41 59 4992.0 28.27 252.93

1274.08 .$Z 342.$6 13.52 119.89 23 41 56 674.1 4.59 336.12

5285.34 29.88 238.95 21.78 g0.9T 7 12 33 4683.3 29.69 230.15

1155.13 -2.92 331.43 11.31 124.07 0 21 49 353.1 1.57 325.23

4973.04 34.03 215.44 21.69 86.78 8 45 57 4375.0 33.23 206.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4380.Z SSR 2656.0 SG3 912.8 ST 2481.2 SR 1568.3 SS 2684.1

flRT .946T f -.9991RTF -.9576 CRT .9934 CRS 1.0000 CST .9934

5095.1 RZ3 -.2208 R13 -.9749 LSA 4108.8 NSA 227.5 SSA 3.9

SGI 9061.8 $62 981.9 THA 30.75 EL1 2931.4 EL2 152.8 ALF 32.22

LAUNCH OAT( OCT 26 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 580.666 EARTH

RL 148.69 LAL -.00 LO4. 32.61 VL 33.129 GAL -5.08 AZL 93.06 HCA 186.27 SMA 193.03 ECC .24534 INC

RF 233.77 LAp .33 LOP 218.66 VP 20.935 GAP 6.22 AZP 66.96 TAL 333.74 TAp 160.02 RCA 145.67 APO

RC 197.163 GL -24.46 GP 19.56 ZAL 123.42 ZAp 144.38 ET$ 146.49 ZAE 157.28 ETE 62.46 ZAC 108.69 £TC

PLANETOCENTRIC CONIC

C3 16.139 VHL 4.239 DLA -1§.60 RAL 134.11RA0 6567.7 VEL !1.812 pTH 2.09 VHp 5.266 0pA 15.39 RAp

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 21 22 17 1664.21 -4.17 10.19 13.08 118.03 21 5021

60.00 3 13 20 5342.52 27.63 243.41 19.18 83.54 6 44 23

100.00 22 33 3 1449.43 -3.30 332.30 12.45 119.46 22 59 13

f130.O0 6 45 13 3032.33 28.92 221.89 18.99 62.07 8 9 28

110.O0 23 24 13 1293.42 -8.22 338.83 10.66 123.30 23 45 48

110.00 6 12 35 4779.31 32.28 200.46 16.31 78.10 9 32 14

DIFFERENTIAL CORRECTIONS MID-COuRSE EXECUTION ACCURACY

9ST 4363.6 SGR 2349.4 SG3 1001.9

RRT .9663 RRF -.9991RTF -.9393

SG8 4936.1 R23 -.2247 R13 -.9738

SG1 4927.2 SG2 534.2 THA 27.85

TOE 1.5730 TRA-2.3322 TC3 2.2800 BAU .6948

ROE .9143 RRA -.9668 RC3 1.7348 FAU .18829

FOE-4.2613 FRA 4.6961 FC3-8.9834 BSiP 16999

BDE 1.8194 BRA 2.3431 BC3 2.8649 FSP 3213

TO MARS

3.0620 Vl 29.966

240.38 V2 23.315

255.10 CLP 149.68

196.84 ECC 1.2965

PO CST TIM INJ 2 LAT INJ 2 LONG

1084.2 -.38 3.55

4742.5 26.45 234.94

849.4 -1.34 343.76

4432.5 27.52 213.37

695.4 -3.79 332.55

4179.3 30.31 191.80

ORBIT DETERMINATION ACCURACY

ST 2335.1 SR 1295.7 SS 2759.9

CRT .9930 CRS .9999 CST .9944

LSA 3833.1NSA 200.8 SSA 5.9

EL1 2667.1 EL2 133.6 ALF 28.94

LAUNCH DATE OCT 26 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC DISTANCE 584.307

RL 148.69 LAL -.00 LOL 32.81 VL 33.106 GAL -3.01 AZL 92.4t HCA 187.25 SMA 192.59 ECC

RP 235.42 LAP .30 LOP 219.85 VIs 20.938 GAP 5.81 AZP 67.61 TAL 333.98 TAp 161.22 RCA

RC 199.372 GL -19.80 ;p 17.52 ZAL 126.32 ZAP 144.94 ET8 151.79 ZAE 139.43 ETE 62.09 ZAC

PLAN(TOCENTRIC CONIC

C3 16.710 VHL 4.088 DLA -11.11 RAL 155.51 RA0 6367.7 VEL 11.751 pTH 2.07 VHp 3.083 OpA

LNCM AZMTH LNCH TIM( L-I TIME INJ LAT

90.OO 20 48 42 1820.13 -8.46

90.00 6 0 4 5168.60 23.88

100.00 22 4 28 1375.T0 -9.47

100.00 7 27 0 4888.28 26.80

110.00 23 0 4 1401.59 -12.14

110.00 8 47 38 4635.14 29.77

OIFFERENTIAL CORRECTIONS

TD( 1.4230 TRA-2.3135 TC3 2.4799 BAU .6713

ROE .7442 RRA -.87_9 RC3 1.8gl8 FAU .20084

FD[-4.O177 FRA 5.1119 FC-10.3933 BSP 16483

DOE 1.6038 BRA 2.4727 BC3 3.0048 FSP 3481

EARTH TO MARS

.24327 INC 2.4038 vl 29.966

145.74 APO 239.45 V2 23.331

106.74 ETC 253.26 CLP 149.13

13.44 RAp 196.12 ECC 1.2750

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17.67 12.91 117.12 21 19 2 1220.1 -4.73 11.13

231.O6 17.32 77.65 7 26 13 4568.6 23.73 222.94

359.36 12.37 118.48 22 30 44 973.7 -5.60 352.72

210.15 17.03 76.25 8 48 28 4288.3 24.63 202.01

344.56 10.78 122.20 23 23 26 801.6 -7.80 338.13

189.98 18,08 72.37 10 5 8 4035.1 27.08 181.83

MIO-COUflS( [xECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_T 4360.0 V,R 2137.0 SG3 1083.5 ST 2228.2 SR 1108.9 SS 2656.0

RRT .9Q74 RRF -.0968 RTF -.9619 CRT .9931CRS .9996 CST .9956

SG8 4855,5 R23 -.2226 R13 -.9739 LSA 3633.9 MSA 169.8 SSA 8.6

SGI 4850.9 $62 488.8 THA 25.65 ELI 2486.1 EL2 116.3 ALF _6.36

501



JPLTM 33-100 EARTH--MARSTRAJECTORIES(VOL..1, 1964)

LAUNCH DATE OCT 26 lg64

HELIOCENTRIC CONIC

RL 144.S9 LAL -.OO

RP 235,06 LAP .27

RC 201.344 GL -IS.02

PLANETOCENTRIC C(_llC

CS 13.T31 VHL 3.966

LNCH AZMTH LNCH TIME

90.00 20 23 44

90.00 8 33 30

100.00 21 41 SO

100.00 7 56 26

110.00 22 41 34

110.00 9 14 51

FLIGHT TIME 248.00 ARRIVAL DATE JUL ! 1965

DISTANCE 587.961

LC4. 32.61 VL 33.084 GAL -4.93 AZL 91.90 HCA 188.22 SMA

LOP 220.85 VP 20.943 GAP 5.41 AZP 88. _2 TAL 334.20 TAP

GP 15.91 ZAL 126.81 ZAP 144.90 ETS 154.59 ZAE 161.2Z (TE

EARTH TO MARS

192.18 ECC .24129 INC 1.9016 Vl 29.966

162.42 RCA 143.S1 APO 238.55 V2 23.387

62.45 ZAC 105.20 ETC 255.38 CLP 148.69

DLA -7.46 RAL 156.57 RAD 6567.6 VEL 11.710 PTH 2.06 VHP 4.926 OPA 11.93 RAP 195.55 ECC 1.2589

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1925.27 -11.66 23.93 13.15 115.99 20 55 50 1525.3 -8.07 17.09

5055.94 25.44 221.99 16.08 73.64 7 57 26 4455.9 20.97 214.19

1674.41 -12.62 5.00 12.66 117.32 22 9 24 1074.4 -8.86 358.23

4762.03 24.47 201.50 15.73 72.27 9 17 48 4162.0 21.$1 193.71

1486.$4 -15.16 349.26 11.20 121.01 23 6 20 886.3 -10.94 342.70

4522.86 27.21 162.26 14.65 68.46 10 30 14 3922.9 24.04 174.53

DIFFERENTIAL C.CRRECTIONS

TOE 1.3002 TRA-2.2785 TC3 2.6125 BAU .6502

ROE .S295 RRA -.7962 RC3 1.6539 FAU .21285

F0[-3.8524 FRA 5.4759 FC-11.7029 8SIP 18219

9DE 1.4446 BRA 2.4156 9CS S.0919 FSP 3720

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4340.7 SGR 1973.3 SG3 1160.6 ST 2126.8 SR 974.5 SS 2569.9

flflT .9664 RRF -.9985 RTF -.9623 CRT .9925 CRS .9991 CST .9967

SG8 4768.2 R23 -.2243 R13 -.9730 LSA 3472.0 MSA 149.9 SSA 11.9

SGI 4745.5 SG2 464.0 THA 23.96 EL1 2337.0 EL2 108.3 ALF 24.51

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 250.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CGNIC

RL 148.S9 LAL -.00

RP 234.71 LAP .Z4

RC 203.999 GL -12.90

PLANETOCENTRIC CONIC

CS 15.015 VHL 3.875

LNCH AZMTH LNCH 7114(

90.00 20 3 52

90.00 6 59 36

100.00 21 23 8

100.00 9 23 21

110.O0 22 26 36

110.00 9 36 21

DIFFERENTIAL CDRR(CTIONS

TOE 1.1954 TRA-2.2447 TC3 2.8935 9AU .6293

ROE .5457 RRA -.7385 RC3 t.8042 FAU .2232§

FOE-S.8949 FRA 5.92118 FC-12.9724 Blip 19158

BIDE 1.3140 BRA 2.3624 BC3 3.1348 FliP 4001

DISTANCE 591.631

LOL 32.61 VL 33.062 GAL -4.86 AZL 91.51 HCA 189.20 SMA 191.79 ECC

LOP 221.81 VP 20.930 GAP §.01 AZP 88.51 TAL 334.42 TAp 163.62 RCA

GP 14.62 ZAL 127.03 ZAP 144.60 ET$ 156.99 ZAE 162.76 ETE 63.53 ZAC

EARTH TO MARS

.23940 INC 1.5046 V1 29.964

145.68 APO 237.71 V2 23.424

103.97 ETC 255.46 CLP 147.40

DLA -4.43 RAL 157.$9 RAT) 8587.8 VEL 11,879 PTH 2.05 VHP 4.788 DPA 10.73 RAP 195.07 ECC 1.2471

L-I TIME INJ LAT INJ I._NG INJ RT A$C INJ AZIdTH INJ TIME I_) CST TIM INJ 2 LAT INJ 2 LONG

2010.55 -14.15 28.H 13.55 114.78 20 37 22 1410.3 -10.69 21.99

4929.68 21.23 214.99 15.25 70.81 8 22 5 4329.7 18.42 207.44

1754.85 -15.09 9.70 13.09 116.12 21 52 22 1154.9 -11.43 2.79

4960.81 22.20 194.82 14.86 69.45 9 41 1 4060.6 19.20 187.31

1556.12 -17.57 553.24 11.72 118.81 22 52 52 956.1 -13.47 $46.53

4452.11 24.80 178.30 13.71 65.68 10 50 13 3832.1 21.30 168.90

MIO-COUfl8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4308.5 SGR 1840.9 863 1232.9 ST 2051.1 SR 871.7 SS 2488.1

RRT .9653 RRF °.9979 RTF -.9626 CRT .9917 CRS .9981CST .9975

SGa 4885.4 RZ3 -.2249 RI3 -.9725 LSA 3325.4 MSA 152.2 Ssk 16,1

$61 4884.3 $62 444.2 TMA 22.63 EL1 2207;9 EL2 103.3 ALF 23.11

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 146.69 LAL -.00

RP 254.33 LAP .21

RC 203.857 GL -I0.29

PLAN(TOC(NTRIC CONIC

CS 14.493 VHL 3.405

LNCH A2MTH LNCH T1NE

90.00 19 47 20

90.00 7 21 36

100.00 21 7 48

100.00 8 43 46

110.00 22 14 3

110.00 9 54 3

FLIGHT TIME 252.00 ARRIVAL DATE JUL 5 1945

DISTANCE 595.317 EARTH TO MARS

LOL 32.61 VL 53.042 GAL -4.79 AZL 91.16 HCA 190.19 SMA 191.42 ECC .23750 INC 1.1620 vl 29.$66

LOP 222.60 VP 20.960 GAP 4.62 AZP 86.84 TAL 534.63 TAp 164.81 RCA 145.94 kpo 236.SO V2 23.461

GP 13.58 ZAL 127.08 ZAF 144.10 ETS 159.03 ZAE 164.09 ETE 65.33 ZAC 102.96 ETC 255.52 CLP 146.44

DLA -1.87 RAL 158.05 RAO 6567.6 VEL 11.655 PTH 2.05 VHP 4.661 OPA 9.77 RAp 194.65 ECC 1.2380

L-I TIME INJ LAT 1NJ LONG INJ RT kSC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2081.88 -16.14 53.25 13.99 113.58 20 22 2 1481.9 -12.82 26.15

4641.69 19.15 209.37 14.70 68.74 8 42 17 4241.7 16.10 202.03

1822.27 -17.06 13.73 13.56 114.92 21 38 10 1222.3 -13.56 6.68

4576.51 20.09 189.46 14.30 67.39 10 O 5 3976.5 16.85 182.17

1614.89 -19.52 356.68 12.25 118.83 22 40 58 1014.9 -15.$5 3A9.81

4558.66 22.60 171.55 13.07 63.64 11 6 40 5756.7 18.87 164.39

DIFFERENTIAL C-_RRECTIONS

TOE 1.1128 TRA-2.202S TC3 2.7602 9AU .8134

ROE .4880 RRA -.6850 RC3 1.5636 FAU .23427

FDE-S.5405 FRA 6.1530 FC-14.0229 BSP 15978

BDE 1.2145 6flA 2.3065 BC3 S.1723 FSP 4257

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CCNIC

RL 148.69 LAL -.00

RP 233.98 LAP .18

RE 207,996 GL -8.07

PLAN(TOCENTRIC CONIC

CS 14.021 VH4. 5.744

LNCH AZll4TH LNCH TIME

90.00 19 33 9

90.00 7 35 51

IOO.O0 20 54 $9

100.00 9 1 3

110.00 22 5 14

110.00 10 6 67

DIFFERENTIAL C_RN(CTION8

TOE 1.0457 TRA-2.1554

ROE .4420 RRA -.6415

FOE-3.4462 FMA 5.4585

BOE 1.1355 BRA 2.2488

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

$GT 4270.9 SGR 1738.9 SG3 1305.3 ST 1951.1 SR 795.8 SS 2426._

RRT .9642 RRF -.9972 RTF -.9829 CRT .9907 CRS .9967 CST .9983

SG8 4610.8 R23 0.2238 R13 -.9718 LSA 3211.3 MSA 117.4 SSA 21.2

SG1 4590.6 SG2 428.5 THA 21.61 EL1 2104.6 ELI 100.2 ALF 22.06

FLIGHT TIME 254.00 ARRIVAL DATE JUL 7 1965

DISTANCE 599.016 EARTH TO MARS

LC4. 32.61 VL 33.023 GAL -4.73 AZL 90.92 HCA 191.18 SMA 191.06 ECC .23587 INC .9139 V1 29.966

LOP 223.79 VP 20.97t GAP 4.25 AZP 89.t0 TAL 334.63 TAP 166.00 RCA 146.00 APO 236.13 v2 25.495

GP 12.71ZAL 127.00 ZAP 145.49 ETS 180.85 ZAE 165.27 (TE 67.89 2AC 102.11ETC 255.57 CLP 145.45

DLA .32 RAL 158.54 RAD 9587.6 VI[L 11.636 PTH 2.04 VHP 4.544 OPA 8.98 RAp 194.28 ECC 1.2307

L-_ TIME INJ LAT _14J LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

2142.81 o17.78 39.9t) 14.43 112.42 20 8 52 1542.6 -14.57 29.77

4787.02 17.25 Z04.72 14.31 67.19 8 59 18 4167.0 14.01 197.54

1879.95 -18.88 17,25 14.02 113.77 21 25 59 1279.9 -15.31 10.07

4505.12 18.t6 183.04 13.90 65.84 10 16 8 3905.1 14.73 177.91

1885.27 -21.14 359.70 lZ.77 117.51 22 30 59 1065.3 -17.28 $52.69

4292.56 20.81 187.04 |t,93 $2.10 11 20 30 3692.6 IG.71 150.68

NIO-COURSE EXECUTION ACCORACY ORBIT DETERMINATION ACCURACY

TCS 2.9152 BAU .6004 SGT 4227.0 $GR 1854.0 563 1378.5 ST 1879.8 SR 758.4 SS 2378.7

RCS 1.SS14 FAU .24588 RRT .9030 _ -,9984 RTF -.9831 CRT .9896 CRS .9946 CST .9988

FC-15.1703 B�P 15748 _ 4539.0 R23 -.tt18 R13 -.9715 LSA 3118.5 MSA 107.0 SSA 26.6

9C3 3.2030 FSR 4499 $4;1 45t9.9 SG2 416.7 THA 20.83 EL1 2017.2 EL2 99.1 ALF 21.30

502



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUI4CH DATE OCT 2e 1•94

H[LIOCEMTRIC CDNIC

RL 149.69 LAL -.DO

RP ESS.SZ LAP .15

RC 210.060 GL -6.16

PLAN(TOCENTRIC CONIC

C3 19.SS4 VHL S.695

LNCN AZNTH LNCH TIM(

90.00 19 ZO 43

90.00 T $$ $4

100.00 ZD 49 S

100.00 • 15 SZ

llO.OO 21SS 49

110.00 10 Zl 45

FLIGHT TIME ZSS.OO ARRIVAL DATE JUL 9 1965

DISTANCE 602.730 EARTH TO MARS

LOL 32.61 YL 33.004 GAL -4.66 AZL •0.69 HCA 1•2.17 SMA 1•0.73 ECC .234Z3 INC .6867 Vl 29.966

LOP 224.?8 Vp 20.••4 GAP 3.•5 AZP 89.33 TAL 335.02 TAP 197.19 RCA 146.05 APO 235.40 V2 23.536

GP 11.•• ZAL 126.96 ZAP 1A2.70 ETS 162.37 ZAE 166.29 ETE 71.24 ZAC 101.39 ETC 255.61 CLP 144.41

OLA 2.22 RAL 199.•§ RAD 6567.5 YEL 11.621 PTH 2.04 VHP 4.433 DPA 8.34 RAP I•3.•E ECC 1.2247

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZIdTH INJ TIME PO C•T TIM INJ Z LAT INJ Z LONG

2195.91 -19.11 40.$0 14.85 111.30 19 ST 19 1595.8 -16,05 32.99

470Z.40 15.50 200.78 14.04 66.00 • 13 56 4102.4 12.13 193.73

1990.11 -20.03 20.$8 14.45 112.88 21 15 16 1330.1 -IS.79 13.07

4449.$4 16.40 1•1.30 13.61 64.65 10 2• 56 S•43.3 12.•5 174.30

1709.09 -22.49 2.3• 13.25 116.45 22 22 12 1109.1 -18.76 355.23

4237.12 19.91 164.35 12.32 60.91 11 39 22 3637.1 14.78 157.54

DIFFERENTIAL C_RRECTION6

TOE .•89• TRA-E.1053 TC3 Z.•473 BAU .5879

ROE .4085 RRA -.•047 RC3 1.5041FAU .29708

FD(-3.SGD? FRA S.7•12 FC-16.3009 BSP 15500

ROE 1.0653 BRA E.1•04 BC.3 3.2Z02 FSP 4791

LAUNCH DATE OCT Z6 1•94

H(L|OCENTRIC CONIC

RL 14R.69 LAL -.00

RP Z33.ZS LAP .11

RC 212.144 GL -4.4•

PLAN[TOCENTR I C CONIC

C3 16. S4E VHL 3.•53

LNCH AZMTH LNCH TIM(

90.00 19 • 38

90.00 6 • 18

100.00 ZO 32 4R

100.00 • 28 50

110.00 21 45 13

110.00 10 $2 54

MID-COURSE EXECUTION ACCURACY

SGT 4174.9 SGR 1586.5 SG3 1452.1

RRT .K19 RRF °.9954 RTF -.9834

SGB 4465.9 R29 -.2189 R13 -.•713

W;1 4447.3 662 407.4 THA 20.26

FLIGHT TINS 256.00

DISTANCE 606.456

LOt. 52.61 VL $2.996 GAL -4.60 AZL 90.50 HCA 193.16 $14A 190.40 ECC

LOP 925.77 VP 20.999 GAP 3.46 AZP ••.51 TAL 355.21 TAP 168.37 RCA

11.39 2AL 196.66 ZAP 141.85 ST• 163.73 ZNE 167.17 ETE 75.42 ZAC

DLA 3.8• RAL 159.29 RAi) •567.5 VEL 11.607 PTH 2.03 VHP 4.329 Dpk

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO

2249.55 -20.94 43.96 15.23 110.24 19 47 1

4645.•0 13.90 197.36 13.85 •5.06 9 26 44

1974.52 -21.16 23.18 14.85 111.62 El S 42

4999.09 14.79 178.07 13.41 •3.72 10 41 59

1747.•9 -23.94 4.76 15.18 115.44 22 14 20

4188.4• 17.17 161,52 12.08 59.98 11 42 43

DIFFERENTIAL CORRECTION•

TOE .92•R TRA-2.052• TC3 9.8959 2AU .5794

RDE .5824 RRA -.$794 RCS 1.4929 FAU .29877

FDE-S.S067 FRA 7.059R FC-17.4402 BSP 15234

BOE 1.00SS BRA 2.1319 BC3 3.2291 FSP 5004

ORBIT DETERMINATION ACCURACY

ST 1•14.4 SR 6•3.7 SS ZS40.1

CRT .••93 CRS .•923 CST .9993

LSA SOS•.5 MSA 100.6 SSA 31.9

EL1 1940.0 ELE •8.• ALF 2O.?G

ARRIVAL DATE JUL 11 1969

EARTH TO MARS

.E3299 INC .4•54 vl 29.966

146.11 AlSO 234.7D VZ 29.574

100.77 ETC 255.84 CLP 143.33

7.81 RAP 193.59 ECC 1.2196

CST TIM INJ E LAT INJ 2 LONG

1642.G -17.30 35.•2

4045.6 10.42 190.42

1374.3 -1•.04 15.75

37••.1 11.14 171.16

1147.7 -20.02 357.59

35•8.3 19.05 154.63

ORBIT DETERMINATION ACCURACY

• T 1751.7 SR 656.7 69 E309.8

CRT .9669 Cfl• .9692 C•T .9995

L•A 2•70.• MSA 100.2 SSA 35.8

ELI 1969,9 EL9 100.1 ALF 20.49

MID-COURSE EXECUTION ACCURACY

_T 4113.9 _ 1531.7 SG3 1527.1

RRT .9404 RRF -.9946 RTF -.9634

$98 4329.T RL"J -.2159 RIS -.9711

SGI 4371.3 _ 401.6 THA 19.85

LAUNCH DATE OCT E• 1•64

HELIOCEMTRlC CONIC

RL 148.6• LAL -.00

RP 231.86 LAp .08

RC 214.210 GL -3,02

PLANET_ENTRIC CONIC

CS IS.DYE VHL 3.615

LNCH A_I4TH LNCH TIN_

• O.OO 1• 59 3•

• O.OO S 21 50

100.00 20 25 30

100.00 • 40 19

110.00 21 ST SR

110.00 10 42 49

FLIGHT TRill 260.00 ARRIVAL DATE JUL 13 1965

DISTANCE 510.199 EARTH TO MARS

LOt. SZ.St VL S_.969 GAL -4.55 AZL 90.33 HCA 194.16 SMA 190.10 ECC .E311T INC .3305 vl £9.999

LOP 226.77 Vp 21.015 GAP 3.11 AZP 83.53 TAL 335.39 TAp 169.55 RCA 146.16 APO 234.05 V2 23.$12

GP 10.•3 ZAL 126.44 ZAP 140.92 ST• 194.94 ZAE 167.90 ETE 60.47 ZAC 1D0.22 ETC 255.67 CLP 142.21

DLA 5.35 RAL 159.59 RAD 5567.5 VEL 11.59• PTH 2.03 VHp 4.230 DPA 7.3• RAp t93.25 ECC 1.2151

L-| TIN( INJ LAY INJ LON6 INJ RT AI_ INJ AZNTH INJ TIME PO CRT TIM INJ E LAT INJ 2 LONG

2284.29 -21.20 45.94 15.50 109.25 19 37 42 1684.3 -18.38 $8.40

4595.03 12.43 194.39 13.71 64.35 9 38 S 3995.0 8.87 187.52

2013.75 -22.13 25._J 15.21 110.62 20 57 4 1413.7 -19.13 18.18

4340.78 13.32 175.25 13.25 62.99 10 52 40 3740.8 9.59 168.44

1789.05 -R4.93 S.DG 14.08 114.49 22 ? 14 1182.0 -21.11 359.58

4145.26 15.66 159_06 11,91 59.23 I1 51 51 $545.2 11.49 15Z.A7

DIFFERENTIAL C_RRECTIONS

TOE .ST•O TRA-R.O002 TC3 2.6901 BAU .5615

hOE .3614 RRA -.54T$ RC3 1.4943 FAU .2802T

FDE-3.E4R4 FRA T.SGTS FC-19.5•22 BS4P 15002

BOE .RSO4 BRA t.0736 BC3 3.215R FSP 5283

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 4043.3 SGR 1488.2 St.3 1•02.9 ST 16•0.1 SR 650.4 •S EE83.S

RRT .•588 RRF -.9931 RTF -.9•32 CRT .9850 CRS .9853 CST .9•96

SC_ 4308.4 R_ -.2122 R13 -.9T08 LSA 2907.7 MSA 105.E SSA 37.8

$61 4239.9 _ 396.2 THA $9.59 ELI 1801.0 ELE 102.0 ALF 20.24

LAUNCH DATE OCT 26 1964 FLISHT TIME 292.00

HELIOCENTRIC C_NIC

RL 1441.99 LAL -.00

RP _5.5t LAP ;Os

R¢ HI.iRe r,L -1.T2

pLAN(TOCR]4TI_iC C_NIC

CS II.IIS _ 3.563

LNCH AZMTH LNCH TIN[

90.00 18 50 SO

90.00 9 $2

100.00 20 15 1

100.00 • 50 _S

110.00 21 30 32

110.00 I0 $1 35

ARRIVAL DATE JUL 15 1965

DISTANCE 613.946

LQL $2.91 VI. 32.933 GAL -4.50 AZI. 90.19 14CA 195.18 Si4A 169.81 ECC .22975

LOP R2T.?T V1P 21.033 SAP 2.T4 AZP 62.62 TAL 335.56 TAp 170.72 RCA 146.20

GP 10.$7 ZAL 129.20 ZAP 139.91 ST• 166.01 ZAE 168.46 [TE 86.34 ZAC 99.74

OLA 9.97 RAL 159.T9 RkO 6567.5 VI[L 11.585 pTH 2.03 VHp 4.155 DPA 7.02

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

2391.84 -22.02 48.39 15.59 108.27 19 29 12 1721.8

4549.58 11.0T 191.74 13.51 63.77 9 46 !• 3949.6

2049.23 -22.9R 27.99 15.54 |09.98 20 49 11 1449.2

4297.43 11.96 172.74 13.15 62.40 11 I 14 3697.4

1812.90 -25.46 S.9S 14.45 113.59 22 O 45 1212.9

41046.51 14.32 159.88 11.78 58.63 12 0 1 3506.5

DIFFERENTIAL C_NRECTION$

TOE .elSE TRA-I.iDR3 TC3 9.TlT3 BAU .5397

ROE _3430 RRA -.52T5 RC3 1.4448 FAU .29006

FOEoS.ITE• FRA ?.?078 FC-19.•169 85P 15151

• DE .8844 8RA 2.0319 BC3 3.1395 FSP 562T

EARTH TO MARS

INC .1824 vl 29.966

APO 233.42 V2 29.650

ETC 255.70 CLP 141.06

RAP 192.92 ECC 1.2112

INJ 2 LAT INJ 2 LONG

-19.32 40.76

7.46 184.93

-20.07 20.39

8.17 166.00

-Z2.07 1.46

I0.06 150.37

ORBIT DETERMINATION ACCURACY

ST 1613.0 SR 605.6 SS 2253.5

CRT .9812 CRS .9804 CST .9995

L•A 2834.0 MSA 115.8 SSA 36.8

EL1 1TI•.S EL2 109.6 ALF 20.31

MID-COURSE EXECUTION ACCURACY

SGT 3998.? S4;R 144T.1 SG3 1676.4

RRT .9342 RRF -,9917 RTF -.9•10

SGB 4214.9 R23 -.9136 R13 -.9690

SGI 4|93ol _2 408.4 THA 19.42

sos



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT EE 1984 FLIGHT TIM( 264.00 ARRIVAL DATE JUL 17 1865

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 232.14 LAP .02

RC 218.287 GL -.SS

PLANETOCEHTRIC CONIC

CS 12.628 YHL S.SSS

LNCH 4ZNTH LNCH TIME

90.0O 18 A2 5

90.00 8 42 22

100.00 20 7 12

100.00 8 59 SS

110.00 21 24 S

110,00 10 59 32

DIFFERENT|AL CCRRECTIONS

TOE .7791 TRA-1.89T7 TC3 2.7759 8Au .5277

ROE .3818 RRA -.5070 RC3 1.4398 FAu .30372

FOE-S.1492 FRA 8.0035 FC-20.8301 BSP 14693

BOE .8467 SRA 1.9642 9C3 3.1271 FSP 5884

DISTANCE 617.711 EARTH TO MARS

LOt. 32.51 VL 32.938 GAL -4.45 AZL 90.06 HCA 196.16 SHA 189.54 ECC .22840 INC .0425 Vt 29.966

LOP 226.77 VP 21.053 GAP 2.39 kZP 69.94 TAL 335.72 TAP 171.88 RCA 146.25 APO 232.83 V2 23.689

GP 9.97 ZAL 125.94 ZAP 136.85 ETS 166.97 zA( 168.83 ETE 92.98 ZAC 99.31 ETC 255.72 CLP 139.86

OLA 7.85 RAL 159.98 RAD 6567.5 ¥Eb 11.576 PTH 2.02 VHp 4.044 DPA 6.74 RAP 192.58 ECC 1.2077

L-I TIN( JNJ LAT INJ LONG |NJ RT 8_ ]NJ A2MTH ]NJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2356.02 -22.?3 50.65 16.18 107.35 19 21 21 1755.0 -20.1A A2.93

4506.27 g.82 169.35 13.54 63.31 9 57 30 3908.3 6.16 182.59

2081.46 -23.69 30.11 15.64 108.79 20 41 54 1481.5 -20.90 22.42

4258.07 10.71 170.49 13.07 61.93 11 10 53 3658.1 6.87 165.80

1840.86 -26.23 10.76 14.77 112.75 21 54 46 1240.9 -22.92 S.19

4071.43 13.07 154.93 11.68 58.13 12 7 23 3471.4 8.76 148.48

MID-COURSE EXECUTION ACCURACY O_S1T DETERMINATION ACCURACY

SGT 3874.6 SGR1416.9 SG3 1759.3 ST 1562.4 SR 589.6 SS 2244.S

RRT .9529 flflF -.99D2 RTF -.9611 CRT .5797 CRS .9754 CST .9993

SGB 4126.3 fl23 -.2116 R13 -.9690 LSA 2794.4 MSA 126.4 SSA 38.4

SG1 4106.3 SG2 406.0 THA 19.43 EL1 1666,3 EL2 110.8 ALF 20.38

LAUNCH DATE OCT 26 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUL 19 lg65

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 231.•6 LAP -.02

RC 220.299 GL .50

PLAN(TOCENTMIC CONIC

C3 12.433 VHL 3.5_

LNCH AZNTH LNCH TIN(

90.00 18 34 16

90.00 8 51 26

100.00 19 59 58

100.00 10 8 25

110.00 21 18 •

110.00 11 6 45

D|FFERENTIAL CORRECT|(_8

TO( .7513 TRA-1.SZ45 TC3 2.7899 BAu .5190

ROE .5230 RRA -.4883 RC3 1.4413 FAu .31757

FDE-3.1483 FRA 8.2879 FC-22.1125 BSP 14071

BDE .8178 8RA 1.8887 9C3 3.1224 F84P 8120

DISTANCE 621.490 EARTH TO MARS

LOL 32.61 VL 32.923 GAL -4.40 AZL 89.95 HCA 197.17 SNA 189.28 (CC .22712 INC .0431 vl 29.966

LOP 229.78 VP 21.074 GAP 2.03 AZP 90.05 TAL 335.87 TAP 173,04 RCA 146.29 APO 232.26 V2 23.728

GP 9.62 ZAL 125.69 ZAP 137.72 ETS 167.84 ZA( "168.99 ETE 100.12 ZAC 98.91 ETC 255.75 CLP IS8.68

DLA 8.93 RAL 160.13 RAD 6567.5 VEL 11.568 PTH 2.02 VHP 3.956 DPA 6.51 RAp 192.23 ECC 1.2046

L-I T|N( ;NJ LAT |NJ L._NG |NJ RT ASC INJ AZMTH IN3 T|N( PO CST T|M INJ 2 LAT ]NJ 2 LONG

2387.33 -23.35 52.75 16.44 106.49 19 14 4 1787.3 -20.87 44.94

4470.49 8.65 187.19 13.49 62.93 10 5 56 3870.5 4.96 180.46

2110.94 -24.32 32.08 16.11 107.94 20 35 g 1510.9 -21.64 24.$0

4222.11 9.55 168.45 13.01 61.54 11 16 47 3622.1 5.68 161.80

1866.36 -26.89 12.47 15.07 111.94 21 49 14 1266.4 -23.67 4.78

4039.46 11.91 153.18 11.60 57.72 12 14 5 3439.5 •.57 146.78

N[O-CQURK EXI[CUT|_q ACCURACY ORBIT DETERMINATION ACCURACY

SGT 37e3.1 Srdt 1397.7 SG3 1843.2 ST 1518.0 SR 576.S Ss 2248.1

RRT .9525 RRF -.R887 flTF o.9616 CRT .9790 CRS .9702 CST .9967

Sr_ 4033.1 RZ3 -.2045 fl13 -.9695 LSA 2765.7 NSA 140.4 SSA $6.8

SG1 4013.0 SG2 401.4 THA 19.$9 EL1 1520.7 EL2 110.4 ALF 20.55

LAUNCH DATE OCT 26 1984 FLIGHT TIN( 268.00 ARR%VAL DATE JUL 21 1985

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 231.38 LAP -.05

RE 222,292 GL 1.48

PLANETOCENTRIC CO#IIC

C3 12.262 YHL 3.502

LNCH AZMTH LMCH TIHE

90.00 16 27 1

90.00 8 59 47

100.00 19 53 15

100.00 10 19 15

110.00 21 12 36

110.00 11 13 23

DIFFERENTIAL C(mRECTIONS

TOE .7121 TRA-t.7682 TC3 2.7034 2AU .5021

ROE .$148 RflA -.4743 RC3 1.4390 FAu .33025

FDE-_.1165 FRA 8,6133 FC-23.3160 DSP 13737

BIDE .7786 8RA 1.8259 8C3 3.0625 FSP 6428

DISTANCE 625.278 EARTH TO MARS

LOL 32.81 VL 32.909 GAL -4.35 AZL 89.84 HCA 198.18 SNA 189.03 ECC .22590 INC .1556 Vl 28.888

LOP 280.79 VP 21.098 GAP 1.69 AZP 90.15 TAL 336.02 TAP 174.20 RCA 145.33 APO 231.75 V2 23.768

GP 9.30 ZAL 125.44 ZAP 136.54 ETS 168.63 ZAE 168,93 ETE 107.54 ZkC 98,55 [TC 255.77 CLP 137.35

DLA 9.9D RAL 180.27 RAD 6567.5 VEL 11.561 PTH 2.02 VHp 3.872 DFA 8.34 RAp 191.88 ECC 1.2018

L-I TIME INJ LAT INJ LONG INJ RT ASC %NJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ Z LONG

2416.17 -23.89 54.67 16.68 105.66 19 7 17 1816.2 -21.52 46.81

4435.78 7.57 185.21 13.46 62.83 10 13 43 3885.8 3.85 176.51

2138o06 -24.88 33.90 16.36 107.13 20 28 53 1588.1 -22.29 26.05

4189.12 8.48 166.59 12.gT 61.23 11 25 4 3589.1 4.57 159.98

1889.75 -27.48 14.04 15.35 111.18 21 44 6 1289.7 -24.35 6.26

4010.20 10.64 15t.59 11.55 57.38 12 20 18 3410.2 6.47 145.23

MID-COURSE (X_CUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3676.4 SGR 1379.0 SG3 1926.6 ST 1460.4 SR 567.5 SS 2285.9

RRT .9497 RRF -,9870 RTF -.9605 CRT .9767 CRS .9639 CST .9980

SG8 3926.9 R23 -.2029 fl13 -.9688 LSA 2725.8 MSA 155.4 SSA $5.9

SGI 3905.8 $62 406.4 THA 19.83 EL1 1562.7 EL2 118.7 ALF 20.90

LAUNCH DATE OCT 26 1964 FLIGHT TIN( 270.00 ARR%VAL DATE JUL 28 1965

HELIOCEHTRIC CONIC DISTANCE 629.077 EARTH

RL 146.&9 LAL -.00 LOL 32.61 VL 32.896 6AL -4.31 AZL 89.75 HCA 199.19 SMA 188.79 ECC .22475 INC

RP 231.01 LAP -.08 LOP 231.61 Vp 21.120 GAP 1.35 AZP 90.23 TAL 336.15 TAP IT5.35 RCA 146.36 APO

RC 224.266 GL 2.33 6P 9.03 ZAL 125.19 ZAP 135.51 ETS 189.55 ZAE 168.64 ETE 114.90 ZAC 98.22 ETC

PLANETO¢ENTRIC CONIC

C3 12.108 VHL 3.480 DLA 10.79 RAt. 160.39 RAO 6567.5 VI[L 11.554 PTH 2.02 VHP 3.792 DPA 6.21 RAP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME

90.00 18 20 14 2442.69 -24.37 56.48 16.90 104.80 19 0 57

90.00 g 7 32 4403.69 6.57 183.59 15.45 62.39 10 2D 56

100.00 18 48 58 2163.14 -25.37 35.60 16.59 106.37 20 23 1

100.00 10 25 29 4158.67 7.47 164.68 12.96 60.97 11 32"_48

110.00 21 7 27 1911.31 -29.00 15.50 18.6| !10.46 Zl 39 18

110.00 11 19 SO 3963.26 9.85 150.13 11.51 57.10 12 25 53

DIFFERENTIAL CCRRECTIONS NID-CQURSI[ EXECUTI_I ACCURACY

TOE .6763 TRA-1.6973 TC3 2.6268 BAU .4850 $GT 3560.8 $GR 1365.3 SG3 2012.9

ROE .3089 flRA -.4616 tiC3 1.4416 FAU .34370 RRT .9467 RtW -.98S4 RTF -.9590

FD(-S.|Ot4 FRA 8.9329 FC-24.5752 6_P 13339 _'_ 3813.3 R23 -.20LT R13 -.9679

BOE .7438 9RA 1.7590 8C3 2;9964 F_P 6725 SG1 3790.8 SG2 413.0 THA 20.20

TO MARS

.2462 vl 29.966

231.28 V2 23.807

255.79 CLP 136.04

191.47 ECC 1.1993

PC) CST TIN INJ 2 LAT IHJ 2 LONG

1842.9 -22.09 48.58

3803.7 2.82 175.72

1563.1 -22.88 27.68

3558.7 3.55 158.30

1311.3 -24.96 7.64

3383.3 5.45 14S.81

ORBIT DETERMINATION ACCURACY

ST 1404.1 SR 559.9 SS 2234.6

CRT .9?46 CRS .9572 CST .9971

LSA 2692.2 NSA 170.4 SSA $5.1

EL1 1507.1 EL2 118.g ALF 21.$7

50A



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CEdRiC

RL 148.$9 LAL -.00

RP Z3O.SZ LAp -.11

RC 226.222 GL 3.13

PLANETOCENTRIC CONIC

C$ 11.988 VHL 3.458

LNCH AZMTH LNCH TIM(

90.DO 18 13 53

90.00 9 14 45

100.00 19 41 6

100.00 10 30 13

110.00 21 2 39

110.00 11 ZS 10

FLIGHT TIM( 272.00 ARRIVAL DATE JUL 25 1965

DISTANCE 632.868 EARTH TO MARS

L04. 32.61 VL 32.863 GAL -4.27 AZL 89.$7 HCA 200.21 SMA 188.57 ECC .22367 1NC .3307 Vl 29.966

LOP 252.82 VP 21.145 GAP 1.01 AZP 90.31 TAL 338.28 TAp 176.49 RCA 146.39 APO 250.75 V2 23.847

GP 8.75 ZAL 124.98 ZAP 134.02 (T8 170.02 zA[ 188.12 [TE 121.91 ZAC 97.90 [TC 255.81 CLp 134.68

DLA 11.82 RAL 190.$0 RAO $567.5 VEL 11.548 PTH 2.02 VHP 3.714 DPA 6.12 RAP 191.06 ECC 1.1970

L-I TIN[ INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

Z4S7.75 -24.80 $8.18 17.11 104.13 18 tt 1 1867.8 -2Z.61 50.19

4373.91 5.62 181.71 13.45 82.20 10 27 39 3773.9 1.86 175.05

2166,45 -25.81 37.19 16.61 105.64 20 17 33 1586.4 -23.41 29.21

4130.4t S.54 I63.31 12.95 60.77 11 39 4 3530.4 2.$9 156.75

1931.28 -28.47 16.86 !t.86 109.78 21 34 50 1331.S -25.51 8.94

3958.38 8.93 148.80 11.49 56.87 12 31 8 33t8.4 4.51 142.50

DIFFERENTIAL _RECTION8

TOE .6406 TRA-1.6302 TC3 2.$289 8AU .4660

ROE .3040 RRA -.4512 RC3 1.4449 FAU .35700

F0(*3.0821 FRA 9.2878 FC-25.8253 RSiP 12937

ROE .7090 BRA 1.6915 BC$ 2.9128 FSP 7046

MID-COURSE EXECUTI(:N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3432.9 SMt 13t4.6 SG3 2100.2 ST 1346.2 SR t53.9 SS 2233.7

RRT .9432 RRF -.9856 RTF -.9572 CRT .9724 CRS .9499 CST .9959

3890.5 R23 -.2015 R13 -.9668 LSA 2659.4 MSA 186.1 $SA 34.4

SG1 3886.4 $62 421.3 THA 20.70 EL1 1450.7 [L2 120.0 ALF 21.96

LAUNCH DATE OCT 28 1964 FLIGHT TIN( 274.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CCNIC

RL 148.99 LAL -.DO

RP 230.24 LAP -.15

RC 228.159 84. 3.87

PLAN(TOC(NTRIC CON|C

CS 11.841 VHL 3.441

LNCH AZl4TH LNCH TIM(

90.00 18 7 55

90.00 9 21 31

100.00 18 35 36

100.00 10 86 81

110.00 20 58 10

110.00 11 30 27

DISTANCE $36.710

LOL 32.61 VL $2.871 GAL -4.24 AZL 69.19 HCA 201.23 SMA 188.36 ECC .22264

LOP 233.84 VP 21.172 GAp .68 AZP 90,38 TAL 336.39 TAp 177.62 RCA 146.43

GP 8.55 ZAL 124.73 ZAP 132.4R ET$ 170.63 ZN[ 167.40 ETE 128.$G ZAC 97.60

DLA 12.37 RAL 160.60 RAD 816T.5 VI[L 11.542 pTH 2.01 VHP 3.640 Dpk 6.08

L*I TIM( INJ LAT IHJ L_NG INJ RT A$C INJ AZI4TH INJ TIN( PO CST TIM

24R0.98 -25.17 t9.78 17.$1 103.41 18 49 26 1891.0

4348.20 4,74 180.15 13.48 62.05 10 33 57 3746.2

2204.18 -28.20 38.89 17.02 104.94 20 12 24 1608.2

4104.28 9.68 181,85 12.97 40.80 11 44 tl 3104.2

1949.84 -28.89 18.14 14.09 109,12 21 30 40 1349.6

5839.83 8.07 147.58 11,49 $6.$7 12 36 2 3335.3

DIFFERENTIAL C¢ItRECTIONS

TOE .$078 TRA-I.5SI2 TC5 2.4213 6AU .446R

ROE .SOOT RRA -.4418 RC8 1.4921FAU .37101

FDE-3.0789 FRA R.8001FC-2T.1287 lip 12487

ROE .STRO liRA 1.810t K3 2.8133 Flip T399

EARTH TO MARS

INC .4058 vl 29.966

APO 230.30 V2 23.887

ETC 255.84 CLP 136.29

RAp 190.63 ECC 1.1949

INJ 2 LAT INJ 2 LONG

-23.08 51.73

.96 173.51

-23.89 30.65

1.71 155.30

-26.01 10.15

3,63 141.29

ORBIT DETERMINATION ACCURACY

ST 1289.2 S_q 550.1 SS 2237.6

CRT .9704 CR8 .942t CKT .9945

LSA 2652.4 HSA 201.7 SSA 33.8

EL1 1396.3 EL2 122.6 ALF 22.68

MID-COURSE EXECUTION ACCURACY

8GT 3L_8.1 SGR 1347.8 883 2190.1

RRT ,9395 RRF -.9813 RTF -.9t49

868 3181.1 R23 -.2017 R13 -.9816

8G1 3564.9 IGt 430,6 THA 21.35

LAUNCH OAT[ OCT 29 1964

HELIOCENTRIC CONIC

RL 148.S9 LAL *.OO

RP 229.8S LAP -.16

RC 230.076 _L 4.55

PLANETOCENTRIC CONIC

C3 11.725 VHL 3.424

LNCN AZMTN LNCN TIN(

90.00 18 2 18

90.00 9 2T 19

100.00 19 30 28

lOO.OO 10 42 28

110.00 20 58 58

110.00 11 35 24

FLIGHT T|ME 276.00 ARRIVAL DATE JUL 29 1965

DISTANCE 640.542 EARTH TO MARS

LOL 32.61 VL 32.880 GAL -4.20 AZL 89.52 HCA 202.26 SMA 186.16 ECC .22167 INC .4749 vl 29.966

LOP 234.67 VP 21.200 GAP .36 AZP 90.44 TAL 336.50 TAp 176.75 tiCk 146.45 Apo 229.87 V2 23.927

;p 6.35 ZAL 124.52 ZAP 131.31 ETS 171.21 ZAE 189.49 ETE 134.14 ZkC 97.31 ETC 2t5.86 CLP I31.85

DLA 15.07 RAL 160.70 RAD 6567.4 VEL 11.537 PTH 2.01 VHP 3.569 DpA 6.07 RAP 190.17 ECC 1.1930

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2512.75 -25.51 81.28 17.50 102.75 18 44 11 1912.7 -23.50 53.19

4320.33 3.91 178.70 IS.51 61.93 10 39 53 3720.3 .IS 172.06

2228.$1 -28.54 40.10 17.22 104.28 20 7 31 1628.5 -24.32 32.01

4079.60 4.85 180,50 13,00 60.47 11 50 26 3479.8 .68 153.96

1967.15 -29.27 19.3t IS.32 108,10 21 28 45 1567.2 -26.46 11.29

S91S.Rt 7,27 148.43 11,11 56.tl 12 40 $8 3313.9 2.81 140.17

DIFFERENTIAL CQRRECTION8

TOE .5798 TRA-I.4894 TC3 2.2948 BAU .4264

ROE .2983 RRA -.4839 RC3 1,4608 FAU .38518

FDE-3.OSTS FRA 8.9389 FC-28.4378 88P 11978

ROE .8489 liRA 1.S4TS 8C8 2,7202 FSP 7681

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3147,7 _ 1343,8 SG$ 2281.3 ST 1231.4 SR 547.8 SS 2246.4

flRT ,9311RRF -.9801RTF -.9519 CRT .9688 CRS .9347 CST .9928

SG8 3422.5 R23 -.2030 R13 -.R640 LSA 2607.8 MSA 217.3 SSA 33.3

SGI 3393.9 IG2 441.8 THA 22.15 EL1 1342.0 ELI 124.6 ALF 23.53

LAUNCH DATE OCT 28 1984 FLIGHT TIME 978.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CCNIC

RL 148.88 LAL -.00

RP 229.47 LAP -.21

RC 231.975 61. 5.18

PLANETOCENTRIC CONIC

CS 11.961Vt4L 8.409

LNCH AZNTH LNCH T|N[

90.00 17 37 2

90.00 9 88 53

100.00 19 28 34

100.00 10 48 1

110.00 20 SO 3

110.00 11 40 3

DIFFERENTIAL CORRECTIONS

TOE .5439 TNA-1.4091

ROE .2985 RRA -.4273

FDE-3.DSSO FRAIO.2884

ROE .6195 BRA 1.4725

DISTANCE 644.386 EARTH TO MARS

L_L 32.81 VL 32.849 GAL -4.17 AZL $9.48 HCA 903.28 Sl4A 187.98 ECC .22078 INC .5389 vl 29.966

LOP 231.90 Vie 91.929 GAP .04 AZP 90.49 TAL 536.58 TAP t79.88 RCA 146.48 APO 229.47 V2 23.968

GP 8.17 zAL 124.39 2AP _Lhl).9_ [T$ 171.74 zA[ 16t.41 [TE 139.24 ZAC 97.04 [TC 255.89 CLP 130.37

OLA 13.TI RAL 180.79 RAO 8687,4 ¥1[L 11.533 PTH 2.01 VHp 3.501 DPA 6.09 RAP 189.68 ECC 1.1g13

L'I TIM( |NJ LAT INJ L_N6 |NJ RT ASS |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9933.19 -99.11I QI_,?I 17,89 109.07 18 39 11 1935.2 -23.89 54.56

4298.t9 3,14 t77.35 13,98 81,84 10 45 29 3696.1 -.61 170.72

2147.58 -28.88 41,43 |7,42 103.84 20 3 4 1647.6 -24.71 33.29

4057.00 4.08 119oP.4 13.04 80.36 11 SS 38 3457.0 .10 t52.71

1983.83 -28.81 _0.48 15.54 107.91 21 25 6 1383.3 -26.88 12.36

3894.01 8.52 149,3T 11.53 56.37 12 44 57 3294.0 2.05 139.13

MID-COURSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.1473 BAU .4049 SET L_87.1 SSIt 1341.1 SG3 2373.1 ST 1171.8 SR 546.3 SS 2249.6

RC3 1.4695 FALl .38923 RRT .9L_97 W -.9783 RTF -.9480 CRT .9673 CRS .9265 CST .9906

FC-L_k.7418 B8P 11463 SG8 3974,3 R93 -.2058 RI3 -.9621 LSA 2183,9 MSA 233.0 SSA 32.8

8C3 2.6020 FSP 8018 SGI 3242.S SG2 455.0 THA 23".14 EL1 1266.5 EL2 126.2 ALF 24.53

los



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE 0¢[T 21_ 1964

HELI0¢[EMTR|C C(3N | C

RL 146.69 LAL -.00

RP 229. U9 LAp -.25

RC 233.649 6L 5.7T

PLANE 70¢[ENTR 1C CONIC

C3 11.527 VHL 3.395

LNCN AZMTH LNCH TZME

90.00 17 $2 5

90.OO 9 39 34

100.00 19 21 4

100.O0 10 53 17

110.00 20 46 24

110.00 11 44 26

FLIGHT TIME 280.00 ARR[VAL DATE AUG 2 1965

OISTANCE 648.238 EARTH TO MARS

LOt. 32.61 VL 32.839 GAL -4.14 AZL 89.40 HCA 204.32 SMA 187.80 ECC .21990 |NC .5970 vl 29.966

LOP 236.93 VP 21.259 GAP -.26 AZP 90.54 TAL 336.66 TAp 180.99 RCA 146.50 APO 229.10 V2 24.009

Gp 8.00 ZAL 124.14 ZAP 128.40 ETS 172.25 ZAE 164.20 ET( 143.67 ZAC 96.76 ETC 255.91 CLP 128.85

OLA 14.32 RAL 160.88 RAD 6567.4 VEL 11.529 pTH 2.01VMp 3.436 DPA 6.14 RAP 189.17 ECC 1.1897

L-I TIME INJ LAT IMJ L(_AG INJ RT ASC INJ AZMTM |NJ TIME PO CST T|M |NJ Z LAT |NJ 2 LONG

2552.44 -26.06 64.05 17.87 101.45 18 34 38 1952.4 -24.23 55.87

4273.51 2.41 176.08 13.63 61.78 10 SO 46 3673.5 -1.38 169.45

2265.49 -27.14 42.69 17.61 103.04 19 58 49 1666.5 -25.07 34.50

4036.69 3.36 158.07 13.10 60.26 12 0 32 3435.7 -.62 151.55

1998.48 -29.92 21.55 16.75 107.35 21 19 42 1398.5 -27.26 13.37

3675.47 5.82 144.39 11.58 56.26 12 49 1 3275.5 1.34 138.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATI(_I ACCURACY

TOE .$149 TflA-I.3290 TC3 1.9876 BAU .3820 SGT 2616.7 9GR 1341.4 863 2467.0 ST 1112.9 SR 546.7 SS 2260.7

ROE .2960 RRA -.4212 RC3 1.4613 FAU .41394 RRT .9236 RRF -.9765 RTF -.9430 CRT .9665 CRS .9186 CS7 .9881

FDE-3.0525 FR410.6323 FC-31.0694 9SP 10876 $68 3119.8 RZ3 -.2097 R13 -.9597 LSA 2566.2 MSA 248.1 SSA 32.5

BOE .5938 9RA 1.3942 BC$ 2.4789 F$1P 8335 SG1 3084.2 9G2 469.9 THA 24.34 EL--AI_2_3.J_K_2 126.7 ALF 25.69

LAUNCH DATE OCT 26 1964 FLIGHT TINE 282.00 ARRIVAL DATE AUG 4 1965

DISTANCE 652.101 EARTH TO MARS

LOL 32.61 VL $2.830 GAL -4.12 AZL 89.35 HCA 205.35 SMA 187.63 ECC .21910 |NC .6515 vl 29.966

LOP 237.96 VP 21.291 GAP -.59 AZP 90.$9 T/M_ 336.75 TAp 182.10 RCA 146.52 APO 228.74 V2 24.049

GP 7.65 2AL 123.97 ZAP 126.87 (TS 172.72 ZAE 162.85 ETE 147.52 ZAC 96.50 ETC 255.94 CLP 127.28

HELIOCENTRIC CCNIC

RL 149.69 LAL -.00

RP 228.70 LAP -.28

RC 235.703 GL 6.32

PLANETOCENTRIC r.,_NIC

CS 11.446 VHL 3.383 DLA 14.97 RAt. 160.97 MAD 6567.4 VEL 11.525 PTH 2.01 VHp 3.375 DpA 6.22 RAp 188.63 ECC 1.1883

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT INJ L(XMG INJ RT ASC INJ AZMTH _NJ TIME

90.00 17 4T 26 2370.59 -26.31 66.33 18.06 100.85 16 30 17

90.00 9 44 59 42S2.31 1.73 174.90 13.71 61.73 10 55 50

100.00 19 16 49 2282.35 -27.39 43.88 17.81 102.46 19 54 51

100.00 10 56 16 4015.78 2.69 156.97 13.17 60.22 12 5 12

110.00 20 43 0 2012.70 -30.21 22.56 16.97 106.81 21 16 32

110.OO 11 46 33 3859.20 5.16 143.46 11.64 56.16 12 52 53

DIFFERENTIAL CCRRECTI(3NS MID-COURSE EXECUTION ACCURACY

TOE .4964 TRA-I.2461 TC3 1.6074 8AU .3686 SGT 2634.4 _ 1342.8 SG3 2561.0

flOE .2957 RRA -.4163 RC3 1.4929 FAU .42848 RRT .9159 flRF -.9747 RTF -.9365

FOE-$.0608 FflA10.986Z FC-32.4162 BSP 10285 SGB 2956.9 R23 -.2151 Rt3 -.9569

BIDE .5693 BRA 1.3138 BC3 2.3442 FGP 8672 SGI 2916.5 SG2 467.0 THA 25.80

PO CST TIM [NJ 2 LAT INJ 2 LONG

1970.6 -24.55 57.10

3652.3 -2.07 168.27

1682.4 -26.40 35.64

3415.8 -1.29 ISO.4S

1412.7 -27.61 14.33

3258.2 .66 137.26

OROIT DETERMINATION ACCURACY

ST 1051.9 SR 547.4 SS 2271.1

CRT .9660 CRS .9101CST .9850

LSA 2548.3 MSA 263.4 SSA 32.1

EL1 1179.0 EL2 126.2 ALF 27.02

LAUNCH DATE 0¢[7 26 1964

HELI0¢[ENTRIC CONIC

RL 148.69 LAL -.00

RP 228.31 LAP -.31

RC 237.537 6L Q.83

PLANE70¢[ENTRIC CONIC

C3 11.367 VHL 5.372

LNCH AZMTH LNCH TIME

90.00 17 43 5

90.00 9 50 6

100.00 19 12 51

100.OO 11 3 1

110.O0 20 39 50

110.00 11 52 31

FLIGHT TIME 284.00 ARRIVAL DATE AUG S 1965

DISTANCE 655.974 EARTH TO MARS

LOL 32.61VL 32.821GAL -4.10 AZL 69.30 HCA 206.39 SMA 187.47 ECC .21835 |NC .7022 vt 29.966

LOP 23g.00 vp 21.323 GAP -.69 AZP 90.63 TAL 356.81 TAp 183.20 RCA 146.$4 Apo 22B.41 v2 24.090

GP 7.70 ZAL 123.83 ZAP 125.31ET3 173,17 ZkE 161.40 ETE 150.85 ZAC g6.23 ETC 255.98 CLP 125.68

OLA 15.39 RAL 161.07 MAD 6567.4 VEL 11.522 pTH 2.01VHp 3.316 DpA 6.32 RAp 188.05 ECC 1.1871

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T]M |NJ 2 LAT ]NJ 2 LONG

2587.70 -26.53 66.53 18.24 100.29 18 26 13 1987.7 -24.84 58.27

4232.46 1.09 173.79 15.80 61.70 11 0 38 3632.5 -2.70 167.16

2299.23 -27.62 45.00 18.00 101.91 19 51 9 1698.2 -25.70 36.73

39g7.16 2.06 155.95 13.26 60.17 12 9 38 3397.2 -1.92 149.43

2026.05 -30.47 23.51 17.19 106.31 21 13 36 1426.0 -27.93 15.23

3842.11 4.SS 142.£_1 11.71 56.06 12 56 33 3242.1 .07 136.42

DIFFERENTIAL C_RECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE .4364 TRA-t.tS98 TC3 1.6072 BAU .3346 SGT 2440.3 8GR 1345.2 SG3 2654.7 ST 989.3 SR 548.8 96 2282.5

ROE ".2969 RRA -.4120 RC3 1.5046 FAU .44292 RRT .9060 RRF -.9729 RTF -.9276 CRT .9661CRS .9016 CST .9812

FOE-3.0600 FR411.3417 FC-33.7360 BSP 9664 $GB 2786.5 R23 -.2223 R13 -.9534 LSA 2532.1 MSA 278.A SSA 31.9

60( .5439 BRA 1.2309 BC3 2.2016 FSP 9012 SG1 2740.0 SG2 507.1 THA 27.56 ELI 1124.4 EL2 124.6 ALF 28.57

LAUNCH DATE OCT 26 1964 FLIGHT TIN( 286.00 ARRIVAL DATE AUG 8 1965

HELI0¢[ENTRIC CCNIC DISTANCE 659.856 EARTH TO MARS

LOL 32.61 VL 32.812 GAL -4.08 AZl. 89.25 HCA 207.43 SMA 187.33 ECC .21766 INC .7493 vl 29.966

LOP 240.04 VP 21.356 GAP -1.19 AZ1P 90.67 TAL 336.86 TAp 184.29 RCA 146.53 APO 228.10 V2 24.132

reP 7.57 ZAL 123.70 ZAP 123.69 (TS 173.60 ZAE 159.85 (TE 153.73 ZAC 96.97 ETC 256.01 CLP 124.03

NL 149.69 LAL -.00

tip 227.92 LAP -.35

RC 239.350 _ T.3Z

PLANET0¢[ENTRIC C_IC

C3 11.301 VHL 3.362 OLA 15.87 RAL 161.17 RAO 6567.4 VEL 11.519 PTH 2.01 VMp 3.260 DPA G.43 RAP 187.44 ECC 1.1860

LN_N AZ14TH LNCH TIN( L-I TIME INJ LAT INJ LCNG INJ RT AsC [NJ AZMTM INJ TIME

90.00 17 39 1 2903.86 -26.72 67.68 18.44 99.74 18 22 25

90.00 9 54 59 4213.87 .49 172.75 13.91 61.69 11 5 13

100.00 19 9 9 2313.19 -27.83 46.07 18.20 t01.39 19 47 42

100.00 11 7 32 3979.77 1.4T 155.00 13.37 60.14 12 13 52

110.00 20 38 55 2032.59 -30.70 24.41 17.41 105.82 21 10 53

110.00 11 58 IS 3927.14 3.98 141.85 11.80 56.02 13 0 3

DIFFERENTIAL C._RflECTION9 MIO-COURW[ EXECUTION ACCURACY

TOE .4296 TRA-1.099t) TC3 1.3908 BAU .3109 $GT 2238.4 _ 1346.9 SG3 2749.6

ROE .2966 RRA -.4084 RC3 S.5197 FAU .45741 RRT ,8955 Rl_ -.9711 RTF -.9156

F02-3.0624 FRAll.6990 FC-35.0415 BSP 9007 _ 2911.6 R23 *.2309 R13 -.9493

SO( .3212 BRA 1.1462 8C3 2.0577 FSP 9350 SG1 2557.3 962 530.1 THA 29.72

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2003.g -23.10 59.38

3613.g -3.30 166.12

1713.2 -25.!_/" _r.73

3379.8 -2.51 148.46

1438.6 -28.23 16.09

3227.1 -.SO 136.64

OROIT DETERMINATION ACCURACY

ST g26.2 SR SSI.0 SS 2295.7

CRT .9672 CRS .8931 CST .9763

L$A 2319.9 MSA 293.4 SSA 31.6

EL1 1070.9 EL2 121,1 ALF 30.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 26 1864

HELIOCENTRIC CONIC

RL 148.G9 LAL -.00

RP 287.53 LAP -.39

RC 241.142 GL 7.77

PLANETOCENTRIC CONIC

C3 11.243 YHL 3.353

LNCH AZMTN LNCH TIME

90.90 17 35 13

99.00 9 59 38

190.90 lg 5 43

100.00 11 11 50

110.00 20 34 13

110.00 11 59 49

FLIGHT TIM( 288.00

DISTANCE 663.749

LOt. 32.61 VL 32.804 GAL -4.06 AZL 89.21 HCA 208.48 SlIA

LOP 241.08 VP 21.391 GAP -1.49 AZP 90.70 TAL 356.90 TAp

GP 7.44 ZAL 123.58 ZAP 122.03 (T$ 174.01 ZAE 158.21 ET(

DLA 16.31 RAL 161.28 RAD 6567.4 V(L 11.517 PTH 2.01 VHP

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME

2618.11 -26.89 68.76 18.63 99.22 18 I8 52

4196.49 -.07 171.78 14.04 61.66 11 9 35

2327.29 -28.01 47.07 18.41 100.89 19 44 30

3963.$4 .92 154.11 13.49 60.12 12 17 54

2050.37 -30.92 25.26 17.63 105.36 21 8 23

3813.22 3.45 141.12 11.90 55.97 13 3 22

DIFFERENTIAL CA_RRECTION8 NID-COUR_ EXECUTION ACCURACY

TDE .4013 TRA -.9761TC3 |.1652 BAU .2880 SET 2022.§ 8(dl 1352.9 $¢,3 2841.3

ROE .2977 RflA -.4052 RC3 1.5287 FAU .4717S RRT .6760 RRF -.9693 RTF -.8985

FOE-3.0869 FRAt2.0534 FC-36.$270 66P 8329 $68 Lb433.3 R23 -.2410 R13 -.9444

BOE .4997 BRA 1.0566 6C3 1.9161FSP 9685 $461 2388.6 S_ 557.2 THA 32.38

LAUNCH DATE OCT 26 1964
FLIGHT T|I( ZDO.OO

ARRIVAL DATE AUG 10 1965

EARTH TO MARS

187.19 ECC .21701 INC .7835 Vl 29.966

185.38 RCA 146.57 APO 227.81 V2 24.173

156.25 ZAC 95.71 ETC 256.05 CLP 122.34

3.208 DPA 6.61 RAp 186.81 ECC 1.1850

PO CST TIM INJ 2 LAT INJ 2 LONG

Z019.1 -25.34 69.44

3596.5 -3.86 165.15

1727.3 -26.22 38.75

3363.5 -3.06 147.58

1450.4 028.50 16.90

3213.2 -1.04 134.92

OREIT DETERMINATION ACCURACY

ST 861.7 SR 553.8 SS 2309.8

CRT .9691 CRS .8846 CST .9702

LSA 2507.7 MSA 307.9 33A 31.4

EL1 1017.8 EL2 115.7 ALF 32.38

ARRIVAL DATE AUG 12 1965

HELIOCENTRIC r,,QNIC DISTANCE _7.650 EARTH TO MARS

RL 148.99 LAL -.00 LOL 32.61VL 32.797 GAL -4.04 AZ1. 89.17 I.K:A 209.52 SNA 187.08 ECC .21641 INC .8347 vl 29.966

RP 227.14 LAp -.41 LOP 242.13 VP 21.428 GAp -1.78 AZP 90.73 TAL 336.93 TAP 186.46 RCA 146.38 APO 227.54 V2 24.214

RC 242.914 GL 8.19 GP 7.32 ZAL 123.49 ZAP 120.33 ET$ 174.40 ZAE 156.50 ETE 158.44 ZAC 95.44 ETC 256.09 CLP 120.61

PLAN[TOCENTflIC CONIC

C3 11.193 VHL 3.348 DLA 18.72 RAL 161.40 RAO 8587.4 V[L 11.$|4 PTH 2.01VHP 3.159 DpA 6.78 RAp 186.14 ECC 1.1842

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONE

90.00 17 31 42 2633.50 -27.04 69.79 18.84 98.73 18 15 36 2033.5 -25.56 61.43

90.00 10 4 S 4180.28 -.60 170.80 14.18 61.69 11 13 46 3580.3 -4.38 164.24

100.00 19 2 32 2340.57 -28.18 48.02 18.62 100.41 19 41 33 1740.6 -26.45 39.65

100.00 11 15 36 3948.42 .41 153.28 13.62 60.11 12 21 45 3348.4 -3.57 146.75

110.00 EO 31 45 2061.45 -31.12 28.07 17.86 104.92 21 6 6 1461.4 -28.76 17.66

110.00 12 3 13 3800.30 2.96 140.45 12.03 55.93 13 8 33 3200.3 -1.53 134.24

DIFFERENTIAL C_:RRECTIONs MIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3748 lrRA -.9787 TC3 .8015 BAU .2871 SET 1801.1 M4t 1357.5 SG3 2932.9 ST 796.3 SIR 557.0 S$ 2324.7

ROE .2993 RRA -.4023 RE3 1.5405 FAU .48597 RRT .8511R_ r -.9675 RTF -.8734 CRT .9720 CRS .8783 CST .9823

FOE-3.0733 FflA12.4039 FC-37.5888 BSAP 7638 _ 295S.5 RI3 -.9599 R16 -.9388 LSA 2498.8 MSA 322.0 SSA 31.2

BiDE .4795 ERA .9884 0C3 1.7949 F_P 10014 SG1 9177.0 _ 589.6 THA 35.69 ELI 965.8 EL2 107.9 ALF 34.71

LAUNCH DATE OCT 29 1994

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 226.75 LAp -.44

RC 244.666 6L 8.S_

PLANETOCENTRIC CONIC

C3 11.150 VHL 3.339

LNCH AZMTH LNCH T_AK

90.00 17 88 ET

90.00 10 • 20

100.00 16 59 37

100.00 11 19 51

110.00 20 29 30

110.00 12 6 98

FLIGHT TIME 292.00 ARRIVAL DATE AUG 14 1965

O|3TANCE 671.561

LOL 32.91 VL 32.790 GAL -4.03 AZL 89.13 HCA 210.58 SMA

LOP 243.19 VP 21.482 GAP -2.08 kip 90.75 TAL 356.95 TAp

7.21 ZAL 123.42 ZAP 118.59 ET$ 174.78 ZAE 154.71 ETE

EARTH TO MARS

186.94 ECC .21586 IMC .8737 vl 25.966

167.53 RCA 146.58 APO 227.29 V2 24.256

160.38 ZAC 95.18 ETC 256.14 CLP 116.84

DLA 17.11 RAL 161.52 RAD 6567.4 VEL 11.515 PTH 2.01 VHp 3.113 DpA 6.98 RAp 185.44 ECC 1.1835

L-| TIH( |NJ LAT INJ LONE INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2647.06 -27.18 70.76 19.05 98.27 18 12 34 2047.1 -25.76 62.38

4185.13 -1.09 170.04 14.34 61.70 11 17 45 3565.1 -4.86 163.39

9353.06 -28.33 48.99 18.84 g9.96 19 38 50 1753.1 -26.66 40.52

3934.36 -.07 152.51 13.77 60.11 12 25 25 3334.4 -4.05 145.98

2071.84 -31.30 26.89 18.10 104.51 21 4 2 I471.8 -26.99 18.38

3788.35 2.51 I39.82 12.16 55.90 I3 9 36 3188.3 -1.99 133.62

DIFFERENTIAL C_RRECTION8

TOE .3484 TRA -.TT?3 TC3

ROE .3011 RRA -.3_89

F0(-3.0803 FRA12.7516

BD( .4605 6RA .6741

LAUNCH DATE OCT 26 1964

HELIOCENTRIC C_NIC

RL 146.69 LAL -.00

RP ZEG.38 LAP -.48

RC 245.398 ¢,4. 9.97

PLANETOCENTR|C CCNIC

C3 11.119 _ S,334

LNCH AZMTH LNCH TIN(

90.00 17 25 L_

90.00 10 19 23

100.00 16 59 58

100.O0 11 23 35

110.00 EO E7 211

110.00 12 9 33

MID-COURSE EX(CUTION ACCURACY

.6312 BAU .9497 SOT 1575.6 8rdt 1362.1 SO3 3022.3

RC3 1.5513 FAU .49980 RRT .8141RRF -.9656 RTF -.8352

FC-38.8053 BSP 8935 _ 9089.8 R95 -.2622 R13 -.9339

BE3 1.8748 FSP 10333 $61 1986.0 SO9 897.8 THA 39.91

FLIGHT TIM( 994.00

DISTANCE 67S.481

LOL 32.61 YL 39.783 GAL -4.09 AZJ. 89.09 HCA 911.83 SMA

LOP 244.94 VP 91.499 GAP -9.34 AZP 90.78 TAL 338.98 TAp

GP 7.10 2AL 193.36 ZAP 116.61 ET8 175.14 ZAE 159.88 ETE

DLA 17.49 RAL 161._ RAO 6567.4 V_ 11.511 PTH 9,01 VHp

L-I TIME INJ LAT INJ t.ONG INJ RT AK INJ AZNTH

9859.69 -27.30 71.67 19.97 97.89

4151.09 -1.54 169.95 14.51 61.Tt

8364.81 -98.48 49.77 19.07 99.54

3991.33 -.51 151.79 13.94 80.tl

2081.59 -31.44 27.54 18.34 104.11

3777.31 2.08 1..tS 19.39 55.97

DIFFERENTIAL C_NRECTION8

TOE .3£28 TNA -.8717 TC3 .3444 8AU .9376

ROE .3032 RRA -.39?8 RC3 1.5614 FAU .51333

FOE-3.0694 FRAI$.0991 FC-3•.9804 98P 6948

BOE .4429 BRA .7904 BE3 1.5990 FgP 10641

ORBIT DETERMINATION ACCURACY

ST 729.9 SR 560.8 53 2340.1

CRT .9761 CRS .6680 CST .9518

LSA 2491,8 HSA 336.0 SSA 31.0

EL| 915.2 EL2 97.2 ALF 37.35

ARRIVAL DATE AUG 16 1965

EARTH TO MARS

166.82 ECC .21538 INC .9103 Vl 29.996

180.59 RCA 146.59 APO 227.09 V2 24.297

162.08 ZAC 94.91 ETC 256.19 CLP 117.03

3.070 OpA 7.19 RAP 184.72 ECC 1.1829

INJ TIM[ PO EST TIN INJ 2 LAT INJ 2 LONG

18 • 49 2059.8 -25.94 63.27

11 91 34 3551.1 -5.31 162.60

19 88 tt 1784.8 -28.85 41.34

19 28 57 3321.3 -4.49 145.26

91 9 10 1481.6 -29.20 19.06

13 12 31 3177.3 -2.41 133.04

ORBIT DETERNINATION ACCURACY

ST $63.0 SR 564.5 8S 2355.7

CflT .9813 CR$ .8599 CST .9373

LSA 2486.8 MSA 349.7 SSA 30.8

ELI 866.8 ELI 83.2 ALF 40.33

MID-COURI_ EvlrCUTION ACCURACY

_T 1350.0 _ 13e4.7 $4;3 3109.t

RRT .7352 RRF -.9438 RTF -.7735

SG8 1991.8 R96 -.26?2 Rt3 -.9988

$61 1800,2 K2 879,2 THA 45.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH OATE OCT 25 1964

HELIOCENTRIC CC011C

RL 148.69 LAL -.OO LOt.

RP 2ZS.g7 LAp -.$1 LOP 245.30 Vp 21.$37 GAP -2.62

RC 248.110 GL 9.32 GP 6.99 ZAL 123.33 ZAP 114.99

PLANETOCENTRIC CONIC

C3 11.058 VHL 3.330 DLA 17.79 RAL 18|.80 RAO 6567.4

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG

90.00 17 22 48 2671.81 -27.41 7_.53

90.00 10 16 15 4138.08 -1.96 168.53

100.00 18 $4 33 2375.83 -28.59 50.57

100.00 11 27 g 3909.29 -.92 151.13

110.00 20 25 40 2090.73 -31.91 28.21

FLIGHT TIME 296.00 ARRIVAL DATE AUG 18 1965

DISTANCE 679.411 EARTH TO MARS

32.61 YL 32.777 GAL -4.02 AZL 99.05 HCA 212.69 SMA 196.72 ECC .21490 INC .9452 Vl 29.966

AZP 90.80 TAL 336.95 TAP 189.64 RCA 146.59 APO 226.94 V2 24.339

ETS 175.49 ZAE 150.96 ETE 163.60 ZAC 94.84 ETC 256.24 CLP 115.19

VEL 11.510 PTH 2.00 VHP 3.031 DpA 7.42 RAP 183.96 ECC 1.1825

|NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19.50 97.40 18 7 18 2071.8 -26.10 64.11

14.70 61.75 11 25 13 3538.1 -5.72 161.87

19.31 99.13 19 34 9 1775.6 -27.03 42.11

14.12 60.12 12 32 19 3309.3 -4.8g 144.59

18.80 103.74 21 O 31 1490.7 -2g.40 19.70

110.00 12 12 31 3767.16 1.70 138.T2 12.49 55.85 13 15 19

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2994 TRA -.5606 TC3 .0470 9AU .2331 SGT 1136.8 8GR 1371.6 863 3293.3

ROE .3061 flRA -.3944 RC3 1.5719 FAU .52693 RRT .6580 RRF -.9820 RTF -.6700

FOE-3.1139 FRAIS.4028 FC-41.1410 8SP 5584 860 1781.4 R23 -.2575 R13 -.9282

BIDE .4281 BRA .6854 8C3 1.5726 FSP 10911 861 1629.1 SG2 720.7 THA 53.01

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 298.00

HELIOCENTRIC C_;C DISTANCE 683,349

RL 148.69 LAL -o00 LOL 32.61 VL 32.771 GAL -4.01 AZL 89.02 HCA

RP 225.58 LAp -.54 LOP 246.38 Vp 21.578 GAP -2.89 AZP 90.81 TAL

3167.2 -2.80 132.51

ORBIT DETERMINATION ACCURACY

ST 598.0 SR 589.3 SS 2373.7

CRT .9877 CR$ .8328 CST .9165

LSA 2488.6 MSA 363.6 SSA 30.4

EL1 823.2 EL2 64.6 ALF 43.57

213.76 SMA 186.62 ECC .21449

336.93 TAP 190.69 RCA 146.59

ARRIVAL DATE AUG 2D 1965

EARTH TO MARS

INC .9779 vl 29.966

RC 249.803 r.L 9.65 GP 6.89 ZAL 123.31 ZAP 113.13 ET8 175.83 ZA( 149.00 ETE 164.96 ZAC 94.36

PLAIAETOCENTRIC CONIC

C3 11.068 VHL 3.327 DLA 18.09 RAL 181.96 RAD 8587.4 VEL 11.509 PTH 2.00 VHP 2.995 DPA 7.67

LNCH AZlATH LNCH TIM( L-I TIME INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH [NJ TIN( PC) CST TIM

90.00 17 20 20 2683.04 -27.51 73.34 19.74 97.01 18 5 3 2083.0

90.00 10 19 57 4126.11 -2.35 187.86 14.91 61.77 11 28 43 3526.1

lO0.OO 18 52 24 2388.14 -28.70 31.31 19.56 98.76 19 32 10 1786.1

100.00 11 30 34 3899.24 -1.30 150.52 14,33 60.13 12 35 32 3298.2

110.00 20 24 $ 2099.27 -31.75 28.83 18.87 103.40 20 59 5 1499.3

110.00 12 15 22 3757.88 1.34 158.23 12.88 55.84 13 17 39 3157.9

DIFFERENTIAL C._RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .2731 TRA -.4480 TC3 -.2780 8AU .2571 SGT 955.9 SGAR 1374.9 SG3 3272.0

ROE .3085 RRA -.5921 RC3 1.5788 FAU .53910 RflT .482| RRF -.9800 RTF -.4849

F0(-3.1202 FRA13.7282 FC-42.1887 98P 5082 _ 1674.5 R23 -.214T R13 -.9391

80E .4120 8RA .5934 9C3 1.8025 FSP 11203 861 1483.9 $62 775.9 THA 6_.81

AF_ 228.65 V2 24.381

ETC 256.30 CLP 113.31

RAP 183.18 ECC 1.1822

INJ 2 LAT INJ Z LONG

-26.25 64.90

-6.10 181.19

-27.19 42.83

-5.26 143.98

-29.58 20.30

-3.15 132.03

ORBIT DETERMINATION ACCURACY

ST 529.6 8R 573.4 SS 2388.5

CRT .9932 CRS .8448 CST .8875

LSA 2484.3 NSA 376.0 SSA 30.3

ELI 779.2 EL2 45.3 ALF 47.29

LAUNCH DATE OCT 26 1964 FL|GHT TIME 500.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 148.89 LAL -.00

RP 225.19 LAP -.58

RC 251.477 GL 9.97

PLANETOCENTRIC CONIC

C3 11.055 VHL 5.325

LNCH AZMTH LNCH TINE

90.00 17 18 9

90,00 10 25 28

100.00 16 50 30

100.00 11 33 49

110.00 20 22 43

110.00 12 18 5

DISTANCE 687.296 EARTH TO MARS

LOt. 32.61 VL 32.766 GAL -4.01 AZL 88.99 HCA 214.82 SMA 186.53 ECC .21412 INC 1.0090 VI 29.966

LOP 247.43 vP 21.615 GAP -3.15 AZP 90.83 TAL 336.90 TAp 191.73 RCA 146.59 kPO 226.47 v2 24.423

GP 6.79 ZAL 123.32 ZkP 111.24 ET3 176.16 ZAE 146.99 ET( 166.18 ZAC 94,08 ETC 256.36 CLP 111.40

OLA 18.36 RAL 162.15 RAO 6567.4 VEL 11.508 PTH 2.00 VHp 2.962 DpA 7.93 RAP 182.37 ECC 1.1819

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM 1MJ 2 LAT INJ 2 LONG

2693.54 -27.59 74.10 20.00 96.64 18 3 3 2095.5 -26.38 65.64

4115.15 -2.70 167.25 15.13 61.80 11 32 3 3515.1 -6.45 160.57

2595.77 -28.79 52.01 19.82 98.40 19 30 26 1795.8 -27.33 43.51

3888.13 -1.94 149.97 14.54 60.15 12 38 37 3288.1 -5.60 143.42

2107.23 -31.87 29.42 19.14 103.07 20 57 50 1507.2 -29.75 20.86

3749.43 1.02 137.79 12.88 55.83 13 20 34 3149.4 -3.47 131.59

ORBIT DETERMINATION ACCURACY

ST 465.0 SR 578.3 SS 2405.3

CRT .9985 CR3 .8379 CST .8427

LSA 2489.9 MSA 388.6 SSA 30.0

EL1 741.5 EL2 30.2 ALF 51.22

DIFFERENTIAL C_RRECTloN8

TOE .2468 TRA -.3298 TC3 -.6089 BAU .2510

ROE .3117 RRA -.3892 RC3 1.5850 FAU .55111

FOE-3.1434 FRA14.0134 FC-43.1571 BSP 4677

BOE .3988 8RA .5102 BC3 1.6979 FSP 11446

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CCN|C

RL 148.69 LAL -.00

RP 224.80 LAP -.61

RC 233.132 GL 10.27

PLAN(TOCENTRIC CONIC

C3 11.050 VHL 3.324

LNCH AZMTH LNCH TIN(

gO.O0 17 16 15

90.00 10 28 49

100.00 19 49 51

100.00 11 36 34

110.00 20 21 $4

110.00 12 20 40

DIFFERENTIAL CORRECTIONS

TOE .2237 TRA *.2087 TC3 -.9594 8AU .2741

flOE .3148 RflA -.3864 RC3 1.5885 FAU .59196

F0(-3.1395 FRAI4.2948 FC-44.0298 BSP 4538

BDE .3882 8RA .4392 8C3 1.6552 FSP 11686

NID-COURS( EXECUTION ACCURACY

$GT 840.5 8GR 1378.0 SG3 3346.6

RRT .1957 RRF -,9581RTF -.1824

SG8 1614.1 R23 -.1076 R13 -.9520

861 1393.0 $62 815.3 THA 79.59

FLIGHT TIME 302.00

DISTANCE 691.251

ARRIVAL DATE AUG 24 1965

EARTH TO MARS

LOt. 32.61 VL 32.761 GAL -4.02 AZt. 88.96 HCA 215.89 SMA 186.45 ECC .21379 INC 1.0385 vl 29.966

LOP 248.50 vP 21.655 GAP -3.41 AZP 90.84 Tki. 338.88 TAP 192.75 RCA 146.58 APO 226.31 V2 2A.465

GP 6.69 ZAL 123.35 ZAP 109.33 ET8 176.47 ZM[ 144.93 ETE 167.26 ZAC 93.80 ETC 256.43 CLP 109.46

DLA 18.61 flAL 162.$1RAO 6567.4 VEL 11.508 PTH 2.00 VHP 2.933 DPA 8.20 RAP 181.54 ECC 1.1816

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME I_) CST TIN IHJ 2 LAT INJ 2 LONG

2703.31 -27.67 74.80 20.27 96.29 18 1 19 2103.3 -26.50 66.33

4105.15 -3.02 168,89 13.37 61.83 11 35 14 3505.1 -6.76 160.01

2404.72 -28.88 52.88 20.10 98.07 lg 28 58 1804.7 -27.46 44.15

3879.98 -1.95 149.47 14.78 60.17 12 41 33 3279.0 -5.90 142.91

2114.83 -31.98 29.97 19.43 102.76 20 56 49 1514.6 -2g.90 21.38

3741,81 .75 |$7,39 13,11 55.82 13 23 2 3141.8 -5.78 131.19

MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 835.9 SCAt 1379.7 SG3 3415.2 ST 402.5 SR 583.0 SS 2420.6

RRT -.1707 RRF -.9360 RTF .2022 CRT .9914 CRS .8309 CST .7728

868 16t3.2 R23 .0497 RIS -.9556 LSA 24g0.0 MSA 400.S SSA 29.8

$61 1391.0 $62 818.9 THA 99.05 EL1 707.1 EL2 43.5 ALF 55.46
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JPI. TM 33-100

LAUNCH DATE OCT 26 1964

HELIOCEMTRIC CONIC

RL 146.69 LAL -.00

RP 224.41 LAP -.64

RC 254.7666L 10.55

PLAMETOCENTRIC CONIC

C3 11.031 VHL 3.324

LOL 32.61

LOP 249.58

GP

EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

FLIGHT TIME 304.00 ARRIVAL DATE AUG 26 1965

DISTANCE 695.215 EARTH TO MARS

VL 32.7S7 GAL -4.02 AZL 88.93 HCA 216.97 SMA 186.37 ECC .21351 INC 1.0668 vl 29.966

VP 21.695 GAP -3.67 AZP 90.85 TAL 335.80 TAp 193.77 RCA 146.58 APO 226.16 VZ 24.506

6.591ZAL 123.40 ZAP 107.38 ETS 176.78 ZAE 142.84 ETE 168.28 ZAC 93.51ETC 256.$0 CLP 107.50

OLA 18.84 RAL 162.31 RAD 5567.4 VEL 1|.508 pTH 2.00 VHp 2.907 Opk 8.48 RAp 180.69 ECC 1.1819

LHCH AZMTH LNCH TIME L-I TIME

90.00 17 14 38 2712,36

90.00 10 30 0 4096.14

100.00 18 47 27 2413.02

100.00 11 39 $1 3870.71

110.00 20 20 38 2121.49

110.00 12 23 10 3735.00

DIFFERENTIAL CORRECTIONS

TOE .1984 TRA -.0838 TC3-1.320

ROE .3179 RRA -.3834 RC3 1.589

FOE-S,1727 FRA14.3577

8DE .3748 BRA .3924

INJ LAT

-27.73

-3.31

-28.96

-2.23

-32.09

.47

BAU .3053

FAU .§7174

FC-44.791/5 8SP 4683

BC3 2.0664 FSP 11909

INJ LONG INJ R1 ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

75.45 20.$5 93.97 17 59 50 2112.4 -26.61 66.97

166.18 15.63 61.86 11 38 16 3496.1 -7.05 169.30

53.27 20.38 97.76 19 27 40 1813.0 -27.58 44.73

149.01 15.03 60.18 12 44 22 3270.7 -6.16 142.46

30.48 19.74 102.48 20 55 39 1521.5 -30.04 21.87

137.04 13.34 55.82 13 25 25 3135.0 -4.02 130.83

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 954.4 SGR 1380.0 SG3 3477.1 ST 346.1 SR 567.5 SS 2434.4

RRT -.4812 RRF -.9539 RTF .5266 CRT .9649 CRS .8237 CST .6591

$GB 1677.9 R23 .1600 R13 -.9435 LSA 2494.1MSA 412.1SSA 29.6

SG1 1487.6 SG2 776.2 THA 115.96 EL1 677.3 EL2 78.9 ALF 59.94

LAUNCH DATE OCT 26 1964 FLIGHT TIME 306.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC

RL 148.69 LAL -.OO

RP 224.02 LAP -.67

RC 256.380 GL 10.81

PLANETOCENTRIC CONIC

C3 11.039 VHL 3.325

LNCH AZMTN LNCN TIME

90.00 17 13 16

90.00 10 33 1

100.00 18 46 19

100.00 11 42 39

110.00 20 19 54

110.00 12 25 33

DIFFERENTIAL CORRECTIONS

TOE .1732 TRA .0453

ROE .3212 RflA -.3801

FOE-3.1875 FRA14.7996

BDE .3650 8RA .3827

OISTANCE 699.187 EARTH TO MARS

LOL 32._1 VL 32.753 GAL -4.03 AZL 88.91 HCA 218.05 SMA 186.30 ECC .21327 1NC 1.0938 vl 29.966

LOP 230.63 VP 21.737 GAP -3.92 AZP 90.86 TAL 336.74 TAp 194.78 RCA 146.57 APO 226.03 V2 24.548

GP 6.49 ZAL 123.47 ZAP 105.41 ETS 177.08 ZAE 140.72 ETE 169.19 ZAC 93.22 ETC 256.58 CLP 105.52

OLA 19.04 RAL 162.71 RAO 6567.4 VEL 11.509 pTH 2.00 VHP 2.884 OpA 8.77 RAp 179.82 ECC 1.1820

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.70 -27.79 76.06 20.85 95.67 17 S8 37 2120.7 -26.71 67.56

4088.10 -3.57 168.73 15.90 61.89 11 41 9 3488.1 -7.30 159.04

2420.66 -29.03 53.82 20.69 97.47 19 26 39 1820.7 -27.69 45.28

3863.37 -2.48 148.61 15.30 60.20 12 47 3 3263.4 -6.42 142.05

2127.82 -32,18 30,95 20.05 102,21 20 55 22 1527.8 -30.16 22.32

3728.97 .24 136.73 13.60 35.82 13 27 42 3129.0 -4.25 130.51

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

_C3-1.6941 6Au .3433 SGT 1168.5 Sr_ 1378.9 SG3 3§31,7 ST 301.4 SR 592.0 SS 2447.8

RC3 1.5879 FAU .58036 RRT -.6714 RRF -.9516 RTF .7231 CRT .8909 CRS .8169 CST .4757

FC-43.4333 BSP §114 SGB 1807.5 R23 .1963 R13 -.9384 LSA 2500.6 MSA 423.4 SSA 29.4

B_3 2.3219 FSP 12103 SGI 1657.7 SGZ 720.3 THA 128.04 EL1 652.7 EL2 124.2 ALF 64.62

LAUNCH DATE 0C1 26 1964 FLIGHT TIHE 306.00 ARRIVAL DATE AUG 30 1963

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 223.63 LAp -.71

RC 257.974 GL 11.06

PLANET_ENTRIC CONIC

CS 11.074 VHL 3.328

LNCH AZMTH LNCH TIME

9O.OO 17 12 11

9O.OO 10 35 52

tOO.D0 18 45 26

100.00 11 45 19

110.00 20 19 25

110.00 12 27 49

DIFFERENT IAL CORRECTIONS

TOE .1452 TRA .1761 TC3-2.0881 BAU .3874

ROE .3229 RRA -.3782 RC3 1.5772 _AU .58§13

FOE-3.1444 FRA15.O774 FC-AS.T437 6SP 5782

60E .3541 BRA .4172 BC3 2.6169 FSP 12398

DISTANCE 703.165 EARTH TO MARS

LOL 32.61VL 32.74g GAL -4.04 AZL 88.88 HCA 219.13 SMA 186.23 ECC .21306 INC 1.1196 vl 29.966

LOP 251.74 VP 21.776 GAp -4.17 AZP 90,87 TAL 336.66 TAp 195.79 RCA 146.§5 Apo 225.91 v2 24.590

GP 6.39 ZAL 123.56 ZAP 103.43 ETS 177.37 ZAE 138.57 ETE 170.03 ZAC 92.93 (TC 256.66 CLP 103.51

DLA lg.22 RAL 162.94 RAD 6567.4 VEL 11.509 pTH 2.00 VHP 2.866 DpA 9.06 RAp 178.94 ECC 1.1623

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2728.32 -27.84 76.61 21.16 95.40 17 57 40 2128.3 -26.80 68.10

4081.04 -3.79 165.34 16.19 61.92 11 43 53 3461.0 -7.52 138.64

2427.65 -29.09 54.34 21.01 97.21 19 25 54 1827.6 -27.79 45.77

3856.g5 -2.69 146.26 15.56 60.22 12 49 36 3256.g -6.64 141.69

2133.62 -32.26 31.38 20.38 101.97 20 54 58 1533.6 -30.28 22.73

3723.74 .04 136.45 13.88 55.82 13 29 53 3123.7 -4.45 130.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1448.1 STIR 1373.6 SG3 3574.9 ST 271.1 SR 594,1 SS 2453.2

RRT -.7749 RRF -.9489 RTF .8309 CRT .7310 CRS .8062 CST .1938

$GB 1995.9 R23 .1961 R13 -.9406 LSA 2501.1MSA 433.5 SSA 29.6

SG1 1880.6 SG2 668.5 THA 136.95 EL1 629.2 EL2 174.7 ALF 69.94

LAUNCH DATE OCT 26 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 1 1g65

HELIOCENTRIC CONIC

RL 148.69 LAL -.00 LOL 32.61VL

RP 223.24 LAP -.74 LOP 252.82 VP 21.820 GAP -4.41 AZP g0.87 TN- 336.56 TAp 196.78 RCA 146.54 APO 225.81

RC 259.547 GL 11.29 GP 6.29 ZAL 123.67 ZAP 101.43 ETS 177.66 ZJd[ 136.39 ETE 170.79 ZAC 92.64 ETC 256.75

PLANETOCENTRIC CONIC

C3 11.096 VHL 3.331DLA 19.38 RAL 163.17 RAD 6567.4 VEL 11.§10 PTH 2.00 VHp 2.850 DpA 9.36 RAp 178.04

DISTANCE 707.155 EARTH TO MARS

32.745 GAL -4.05 AZI. 88.86 HCA 220.21 SMA 186.18 ECC .21290 INC 1.1442 Vt 29.966

V2 24.632

CLP 101.50

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 17 11 22 2735.28 -27.88 77.12 21.49 95.15 17 56 57 2135.3

90.00 10 36 34 4074.89 -3.99 184.99 18.50 61.94 11 46 29 3474.9

100.00 18 44 47 2434.03 -29.14 54.90 21.34 96.97 19 25 21 1834.0

100.00 11 47 30 3851.37 -2.88 147.95 15.88 60.23 12 _2 1 3251.4

110.00 20 19 6 2138.94 -32.33 31.78 20.73 101.75 20 54 45 1538.9

110.00 12 30 0 3719.23 -.14 136.22 14.17 55.82 13 31 59 311g.2

DIFFERENTIAL CCRRECTION9 HID-C(_JR_M[ EXECUTION ACCURACY

TDE .1212 TRA ,3131 TC3-2.4709 BAU .4346 SGT 1754.7 _ 1371.1 363 3615.9

ROE .3277 RRA -.3728 RC3 1.5744 FAU .59306 RRT -.8301 RRF -.9463 RTF .8912

FOE-3.1980 FRAIS.2269 FC-46.2728 9SP 6631 SGB 2228.9 R23 .1717 R13 -.9498

BOE .5494 BRA .4669 BC3 2.9299 FSP 12457 SGI 2136.6 SG2 627.9 THA 143.35

ECC 1.1826

INJ 2 LAT INJ 2 LONG

-26.88 68.59

-7.71 158.29

-2T.87 46.23

-6.82 141.38

-30.38 25.11

-4.62 130.00

ORBIT DETERMINATION ACCURACY

ST 274.3 SR 600.2 $$ 2468.7

CRT .4920 CRS .8024 CST -.1185

LgA 2316.3 MSA 444.1 SSA 29.1

EL1 617.8 EL2 232.0 ALF 75.19

sog



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)
/

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 222.85 LAP -.77

RC 261.100 GL 11.51

PLANETOCENTRIC CONIC

C3 11.125 VHL 3.335

LNCH AZMTH LNCH TIME

90.00 17 10 49

90.00 10 41 G

100.00 18 44 24

100.00 11 50 13

110.00 20 19 1

110.00 12 32 3

FLIGHT TIME 312.00 ARRIVAL DATE SEP 3 1965

LOt. 32.61 VL 32.742 GAL

LOP 233.91 VP 21.863 6AP

GP 6.19 ZAL 123.80 ZAp

DLA 19.52 RAL 163.42 RAD 6567.4 VEL 11.511PTH 2.01 VHP 2.838 OPA 9.66

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIhE PO CST TIM

2741.35 -27.92 77.37 21.84 94.93 17 36 _1 2141.6

4069.69 -4.16 164.70 16.82 61.96 11 48 56 3469.7

2439.79 -29.19 53.22 21.69 96.75 19 23 4 1839.8

3846.88 -3.04 147.69 16.20 60.25 12 54 19 3246.7

2143.73 -32.40 32.14 21.09 101.54 20 34 45 1543.8

3715.48 -.28 136.02 14.48 55.82 13 34 0 3113.5

DISTANCE 711.152 EARTH TO MARS

-4.07 AZL 88.63 HCA 221.30 8MA 186.12 ECC .21278 INC 1.1660 vl 29.966

-4.6§ AZP 90.88 TAL 336.46 TAp 197,76 RCA 146.52 APO 225.73 V2 24.674

99.41 (TS 177.92 ZAE 134.19 ETE 171.30 ZAC 92,34 ETC 256.83 CLP 99.47

RAp 177.14 ECC 1.1831

INJ 2 LAT INJ 2 LONG

-26.94 69.04

-7.88 158.00

-27.9§ 46.64

-6.98 141.12

-30.47 23.45

-4.76 129.81

01FFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0957 TRA .4528 TC3-2.8631 8AU .4836 8GT 2088.3 SGR 1385.g 8GS 3646.6 ST 302.7 SR 603.2 SS 2480.2

ROE .3818 RRA -.3678 RC3 1.3661 FAU .39830 RRT -.68|1 RRF -.9437 RTF .9238 CRT .2301 CRS .7973 CST -.3998

FD(-S.2273 FRA15.3749 FC-48o5763 9SP 7615 SGB 2495.3 R23 .1462 R13 -.9385 LSA 2530.3 MSA 434.2 SSA 28.8

80£ .3433 BRA .5834 D(3 3.2652 FSP 12541 SGI 2422.4 SG2 598.6 THA 148.47 ELI 610.4 EL2 292.1 ALF 81.47

LAUNCH DATE OCT 26 1964 FLIGHT TIME 314.00 ARRIVAL DATE SEP 5 _965

HELIOCENTRIC CONIC DISTANCE 715.156 EARTH TO MARS

RL 148.69 LAL -.00 LOL 32.61 VL $2.740 GAL -4.09 AZL 68.81HCA 222.40 SI4A 186._8 (CC .21269 [NC 1.1907 vl 29.966

RP 222.47 LAp -.80 LOP 235.00 VP 21.906 GAP -4.89 AZP 90.68 TAL $36.34 TAp 198._4 RCA 146.50 Apo 225.65 V2 24.716

RC 262.633 GL 11.72 GP 6.08 ZAL 123.95 ZAP 97.39 ETS 178.19 ZA( 131.98 ETE 172113 ZAC 92.04 ETC 256.93 CLP 97.43

PLANETOCENTRXC CONIC

C3 11.161VHL 3.341DLA

LNCH AZMTM LNCH TIME L-I TZME ZNJ LAT INJ LONG INJ RT A$C INJ AZ_TH 1NJ TJNE

90.00 17 10 33 2747.14 -27.95 77.98 22.20 94.73 17 36 20

90.00 10 43 29 4063.42 -4.29 164.46 17.16 61.98 11 51 14

100.00 18 44 16 2444.94 -29.28 55.60 22.05 96.56 19 25 1

100.00 11 52 27 3642.86 -3.17 147.48 16.54 60.26 12 56 30

110.00 20 19 9 2148.06 -32.46 $2.46 21.46 101.36 20 54 37

110.00 12 34 3 3712.48 -.39 135.87 14.81 35.82 13 35 56

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .0690 TRA .§954 TC3-3.2650 9AU .5396 $GT 2439.0 $GR 1358.6 $83 3667.7

ROE .3358 RflA -.3624 RC3 1.5545 FAU .60238 RRT -.8791RRF -.9408 RTF .9470

FDE-3.2314 FRA15.4951 FC-46.7276 BSP 8692 SG8 2791.9 R23 .1223 RI3 -.9661

BD( .3428 6flA .6970 BC3 3.611_ FSP 12594 SGI 2731.3 882 578.2 THA 152.58

19.64 RAL 168.69 RAD 6567.4 VEL 11.518 PTH 2.01VHP 2.830 DpA 9.95 RAp 176.23 ECC 1.1837

PC) CST TIM INJ 2 LAT INJ 2 LONG

2147.1 -27.00 69.44

3465.4 -8.01 157.75

1844.9 -28.01 47.01

3242.9 -7.10 140.91

1548.1 -30.35 23.76

3112.5 -4.88 129.65

ORBIT DETERMINATION ACCURACY

ST 352.3 SR 609.8 SS 2489.2

CRT .0080 CRS .7920 CST -.6009

LSA 2344.9 MSA 463.4 SSA 28.4

EL1 609.8 EL2 352.3 ALF 89.60

LAUNCH DATE OCT 28 1964 FLIGHT TIME 316.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 222.08 LAF -.83

RC 264.14S GL 11.92

PLANETOCENTRIC CONIC

C3 11.203 VHL 3.347

LNCH AZMTH LNCH TIME

90.00 17 10 33

90.00 10 45 43

100.00 18 44 23

100.00 11 54 34

110.00 20 lg 29

110.00 12 33 57

DISTANCE 719.168 EARTH TO MARS

LOL 32.61 VL 32.737 GAL -4.11 AZL 88.79 HCA 223.50 SMA 186.04 ECC .21265 INC 1.2127 vl 29.966

LOP 256.10 vP 21.950 GAP -5.12 AZP 90.88 TAL 336.21 TAp 199.70 RCA 146.48 Apo 225.60 v2 24.758

GP 5.96 ZAL 124.12 ZAP 95.36 ETS 178.44 ZA( 129.76 ETE 172.75 ZAC 91.75 ETC 257.02 CLP 95.39

DLA 19.74 RAL 163.96 RAD 6567.4 VEL 11.515 pTH 2.01VHp 2.825 DpA 10.25 RAp 175.32 ECC 1.1844

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2732.06 -27.98 78.33 22.37 94.55 17 56 25 2152.1 -27.05 69.79

4062.09 -4.40 164.28 17.52 62.00 |I 53 25 3462.1 -8.11 157.56

2449.48 -29.26 55.93 22.43 96.39 19 23 12 1849.5 -28.07 47.33

3839.90 -3.27 147.32 16.89 60.27 12 58 34 3239.9 -7.20 140.74

2151.94 -32.51 32.75 21.85 101.19 20 53 21 1551.9 -30.63 24.04

3710.21 -.48 135.75 15.15 55.82 13 37 47 3110.2 -4.96 129.53

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0424 TR4 .7410 TC3-3.6634 8AU .3934 SGT 2800.4 $GR 1349.3 SG3 3679.1 ST 417.3 SR 614.1 SS 2496.7

ROE .3398 RRA -.3567 RC3 1.3891FAU .60440 RRT -.8698 RRF -.9375 RTF .9605 CRT -.1514 CRS .7867 CST -.7270

FOE-3.2704 FRAI§.3941 FC-46.7046 BSP 9847 SGB 3108.5 R23 .1027 R13 -.9722 LSA 2561.3 MSA 472.8 SSA 28.1

BDE .3424 8RA .8224 BC3 3.9734 FSP 12639 SG1 $056.7 SG2 565.4 THA 135.93 ELI 619.9 EL2 408.6 ALF 100.46

LAUNCH DATE OCT 26 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC C.CNIC DISTANCE 723.188 EARTH TO MARS

RL 148.69 LAL -.00 LOt. 32.61VL 32.785 GAL -4.18 AZI. 88.77 HCA 224.60 SMA 186.00 ECC .21264 1NC 1.2338 vl 29.966

RP 221.70 LAP -.87 LOP 237.20 VP 21.994 GAP -5.$5 AZP 90.88 TAt. SS6.06 TAp 200.66 RCA 146.45 APO 225.55 V2 24.799

RC 263.639 GL 12.10 GP 5.87 ZAL 124.32 ZAP 93.$4 ET8 178.69 ZA[ 127.38 ETE 178.31 ZAC 91.45 ETC 237.12 CLP 93.36

PLANI[TOCENTR|C CONIC

C3 11.283 VHL 3.$53 DLA 19.82 RAL 164.26 RAO 6367.4 VEL 11.517 PTH 2.01VHP 2.824 OpA 10.54 RAp 174.41ECC 1.1852

LNCH AZldTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG

90.00 17 10 49 2756.$1 -28.00 78.64 22.97 94.40 17 56 46 2136.3 -27.10 70.09

90.00 10 47 47 4059.68 -4.46 164.14 17.89 62.01 11 55 27 3439.7 -8.19 157.43

100.00 18 44 45 2458.43 -29.29 56.22 22.88 96.24 19 23 $8 1853.4 -28.12 47.62

100.00 11 56 $2 3837.80 -3.34 147.20 17.26 60.26 15 0 30 3237.8 -7.27 140.62

110.00 20 20 2 2155.SS -32.56 33.01 22.26 101.05 20 55 57 1555.3 -30.69 24.28

110.00 12 37 48 3708.66 -.54 135.67 15.52 55.62 13 39 38 3108.7 -5.02 129.45

DIFFERENTIAL CORRECTIONS N|D-CouRsE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0145 TRA .8892 TC3-4.0664 BAU .6532 SGT 3170.1 SGR 1338.5 SGS $681.S ST 491.8 SR 618.3 SS 2502.5

ROE .$439 RRA -.3505 RCS 1.5212 FAU .60509 RRT 0.8949 RRF -.9341RTF .9696 CRT -.2646 CRS .7816 CST -.8066

F0(-3.2893 FRA15.6604 FC-46.5301BS4P 11044 ST_ $441.1RZS .0864 RIS -.9771 LSA 2379.6 MSA 481.3 SSA 27.7

80( .3442 6RA .9558 BC3 4.$416 FSP 12639 $GI 3895.6 $82 587.6 THA 158.70 EL1 647.2 EL2 433.1 ALF 114.44

510



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 221.32 LAP -.90

RC 267.114 GL 12.27

PLANETOC(NTRIC CONIC

CS 11.311VHL 3,363

LNCH AZMTH LNCH TIME

90.00 17 11 22

SO.DO 10 49 42

100.00 18 45 22

100.00 11 58 23

110.00 ZO 20 47

tlO.O0 12 39 27

FLIGHT TIME 320.00 ARRIVAL DATE SEP 11 1965

LOL 32.61 VL 32.733 GAL

LOP 256.31 VP 22.038 GAP

GP 5.77 ZAL 124.53 ZAP

DISTANCE 727.215 EARTH TO MARS

-4.16 AZL 88.75 HCA 225.70 SMA 185.97 ECC .21267 INC 1.2541 vl 29.966

-5.57 kip 90.88 TAL 335.90 TAp 201.60 RCA 146.42 APO 225.52 V2 24.641

91.32 ETS 178.92 ZAE 125.31 ETA 173.83 ZAC 91.16 ETC 257.22 CLP 91.33

DLA 19.88 RAL 164.57 RAO 6567.4 VEL 11,519 PTH 2.01 VHp 2.826 DpA 10.82 RAP 173.52 ECC 1.1861

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2758.91 -28.02 78.90 23.38 94.27 17 57 22 2159.9 -27.13 70.35

4058.19 -4.52 164.06 18.28 62.02 11 57 20 3458.2 -8.23 157.34

2456.79 -29.32 56.47 23.25 96.11 19 26 19 1656._ -28.16 47.86

3836.53 -3.38 147.13 17.$5 60.28 13 2 20 3236.5 -7,31 140.55

2158.26 -32.59 33.23 22.68 100.92 20 56 45 1556.3 -30.74 24.50

3707.83 -.57 135.62 15.90 55.82 13 41 15 3107.8 -5.05 129.40

DIFFERENTIAL CORRECTIONS

TOE -.0142 TRA 1.0396 TC3-4.4667 BAU .7125

ROE .3481 Rflk -.3436 RC3 1.5004 FAU .80421

F06-3.3100 FRA15.6846 FC-46.2464 8SP 12270

BOA .3484 BRA 1.0950 BC3 4.7120 FSi= 12612

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 3546.1SGR 1325.9 SG3 3673.6 ST 572.7 SR 622.5 SS 2507.1

RAT -.8974 9RF -.9301 R11: .gT$9 CRT -.3441CR_ .7770 CST -.68T1

3788.9 R21 .0737 R13 -.9809 LSA 2600.2 NSA 469.3 SSA 27.4

SGI 3745.1SG2 553.9 THA 161.02 EL1 695.6 EL2 481.2 ALF 128.18

LAUNCH DATE OCT 26 1964 FLIGHT TIME 3Z2.00 ARRIVAL DATE SEP 13 1965

EARTH TO MARS

_28.01 SMA 165.94 ECC .21274 INC 1.2739 Vl 29.966

333.73 TAp 202.54 RCA 146.39 APO 225.50 V2 24.883

123.08 ETA 174.31 ZAC 90.86 ETC 257.32 CLP 89.31

HELIOCENTRJ_ CA_IIC DISTANCE 731.649

RL 148.69 LAL -.00 LOL 32.61VL 32.732 GAL -4.19 AZL 80.73 HCA

RP 220.94 LAP -.93 LOP 259.42 VP 22.082 GAp -5.80 AZP 90.87 TAL

RC 268.5T0 GL 12.43 GP 5.66 ZAL 124.77 ZAP 89.31ETS 179,15 ZAE

PLANETOCENTRIC CONIC

C3 11.375 VML 3,373 OLA 19.93 RAL 184.89 RAO 6587.4 VEL 11.522 PTH 2.01VHP 2.832 DPA 11.10 RAp 172.63 ECC 1.1872

LNCH AZMTH LNCM TIN( L-I TIN( INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 12 11 2782.88 -28.03 79.12 23.81 94.16 17 56 13

90.00 10 51 28 4057.59 -4.54 164.02 18.69 82.02 11 59 6

100.00 18 46 14 2459,58 -29.34 56.68 23.68 96.00 19 27 t3

100.00 12 0 6 3836.11 -3.40 147.11 18.06 60.28 13 4 2

110.00 20 21 45 2160.75 -32.63 33.41 23.11 100.82 20 57 45

110.00 lZ 41 5 3701.70 -,58 135.62 16.30 55.82 13 42 52

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.0439 TRA 1.1930 TC3-4.8598 8AU .7724 SGT 3924.| Srdt 1311.T SG3 3656.5

ROE .3522 RRA -.3367 RC3 1,4769 FAU .60176 RRT -.8979 RRF -.9262 RTF .9806

FOE-3.3242 FflA15.6997 FC-45.7976 BSP 13529 SG8 4t37.5 R23 .0634 RI3 -.9840

BOA .3549 BRA 1.2396 BC3 5.0793 FSP 12561 $G1 4100.5 SG2 552.7 THA 162198

PO CST TIM INJ 2 LAT INJ 2 LONG

2162.g -27.16 70.56

3457.6 -8.25 157.31

1859.6 -28.20 48.06

3236.1 -7.33 140.53

1560.8 -30.79 24.68

3107.7 -5.06 129.40

ORBIT DETERMINATION ACCURACY

ST 658.3 SR 626.2 SS 2509.1

CRT -.4009 CRS .7722 CST -.8906

LSA 2621.7 MSA 497.1 SSA 27.0

EL1 761.1 EL2 496.2 ALF 138.55

LAUNCH DATE OCY 26 1964

HELIOCEHTRIC CONIC

RL 148.69 LAL -.DO LOL

RP 220.56 LAP -,96 LOP 260.53 VP 22.127 GAP -6.01AZP 90.87 TAL 335.55 TAp 203.47 RCA 146.35 kPO 225.49 V2 24.924

RC 270.00_ &L 12.57 ;p S.53 ZAL 125.05 ZAP 67.31 AT3 179.37 ZAE 120.87 ETA 174,76 ZAC 90.58 ETC 257.42 CLP 87,30

PLANETOCENTRIC CONIC

C3 11.448 VHL 3.383 OLA 19.95 RAL 185.23 RAO 6567.4 VEL 11.5Z5 PTH 2.01VHP 2.841DpA 11.36 RAP 171.76 ECC 1.1884

LHCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO. CST TIM INJ Z LAT INJ 2 LONG

90.00 1? 13 15 2765.18 -28.05 79.29 24.26 94.08 17 59 20 2165.2 -27.19 70.73

90.00 10 53 6 4057.90 -4.53 164.04 19.12 62.02 I2 0 43 3457.9 -8.24 157.32

100.00 18 47 20 2461.81 -29.35 56.84 24.13 95.92 19 28 22 1861.8 -28.22 48.22

100.00 12 1 42 3636.51 -3.58 147.15 18.48 60.28 15 5 38 3236.5 -7.31 140.55

110.00 20 22 54 2162.81 -32.65 35.57 23.57 100.73 20 58 57 1562.8 -30.83 24.82

110.00 12 42 37 3708.27 -.56 135.65 16.72 55.02 15 44 25 3108.3 -5.04 129.43

FLIGHT 1|14E 324.00 ARRIVAL DATE SAP 15 1965

OISTANCE 755.290 EARTH TO MARS

52.61 YL 32.731 GAL -4.22 AZL 88.71 HCA 227.92 SMA 185.92 ECC .21264 ZNC 1,2928 Vl 29.966

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.0742 TRA 1.3479 TC3-5.2485 BAU .8534 $GT 4504.2 SGR 1296.2 363 3630.5 ST 746.9 SR 630.1 SS 2510.2

ROE .3565 RRA -.3291 RC3 1.4511 FAU .59791 RRT -.8967 RRF -.9267 RTF .9839 CRT -.4431 CRS .7681 CST -.9136

F06-3.3413 FRA15.6T29 FC-45.2172 B_P 14791 8_ 4495.2 R23 .0555 R13 -.9864 LSA 2646.0 MSA 504.2 69A 26.6

BOA .3641 6RA 1.3875 8C3 5.4454 FSP 12467 SG1 4461.0 $62 555.6 THA 164.65 ELI 837.2 ELI 503.9 ALF 145.55

LAUNCH DATE OCT 26 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC C<_41C OISTANCE 739,339 EARTH TO MARS

RL 148.69 LAL -.00 LOt. 32.61 VL 32.730 GAL -4.26 AZL 88.69 HCA 229.04 SMA 185.91 ECC .21298 INC 1.3113 vl 29.966

RP 220.18 LAp -.99 LOP 261.64 VP 22.172 GAP -6.23 AZP 90.86 TAt, 335.35 TAP 204.39 RCA 146.31 APO 225.50 V2 24.965

RC 271.430 GL 12.71 6P 5.44 ZAL 125.30 ZAp 85.34 ETS 179.58 2AE 118.68 ETA 175.18 ZAC 90.29 ETC 257.53 CLP 85.32

PLANETOCENTRIC CONIC

CS 11.528 VHL 3.395 OLA 19.96 RAL 165.58 RAn 6567.4 VEL 11.529 PTH 2.01 VMP 2.853 DPA 11.62 RAp 170.91 ECC 1.1897

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) C$T TIM ]NJ 2 LAT INJ 2 LONG

90.00 17 IA 35 2766.88 -28.05 79.41 24.73 94.01 18 0 42 2166.9 -27.20 70.85

90.00 10 34 34 4059.09 -4.50 164.11 19.56 62.01 t2 2 13 3459.1 -8.21 157.39

100.00 18 48 41 2465.49 -29.57 56.96 24.60 95.85 19 29 44 1863.5 -28.24 48.34

100.00 12 5 10 3837.72 -3.34 147.20 18.92 60.28 13 7 8 3237.7 -7.27 140.62

110.00 20 24 16 2164.45 -32.67 33.69 24.04 100.66 21 0 20 1564.4 -30.86 24.94

110.00 12 44 4 3709.53 -.51 135.71 17.15 55.82 13 45 54 3109.5 -4.99 129.49

DIFFERENTIAL CORRECTI(_A$ H|O-CoUR9[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.1061 TRA 1.5047 TC3-5.6280 8AU .8946 SGT 4683.5 SGR 1279.5 SG3 3595.5 ST 837.9 SR 633.9 SS 2510.0

ROE .3610 RRA -.3209RC3 1.4233 FAU .59282 RRT -.8943 RRF -.g169 RTF .9865 CRT -.4754 CRS .7645 CST -.g299

F06-3.3606 FRA15.6123 FC-44.5214 BSP 16058 3GB 4885.1 R23 .0493 R13 -.9883 LSA 2672.5 HSA 510.9 SSA 26.2

80( .3762 BRA 1.5385 BC3 5.8052 FSP 12340 $GI 4825.2 SG2 555.g THA 166.08 ELI 919.6 EL2 508.1 ALF 150.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE OCT 26 1964

HELIOCENTRIC COhlIC

RL 148.69 LAL -.00

RP 219.81 LAP -1.02

RC 272.853 GL 12.84

PLANE TOCENTR IC CONIC

C3 11.615 VHL 5.408

LNCH AZMTH LNCH TIME

90.00 17 16 11

90.00 10 55 54

100.00 18 50 16

100.00 12 4 31

110.00 20 25 49

110.00 12 45 27

FLIGHT TIME 328.00 ARRIVAL DATE SEP 19 1985

LOL 52.61 VL 32.729 GAL

LOP 262.78 VP 22.217 GAP

GP 5.53 ZAL 125.60 ZAP

D]STANCE 745.395 EARTH TO MARS

-4.30 AZL 88.87 HCA 230.16 SMA 185.89 ECC .21316 INC 1.5291 vl 29.966

-8.44 AZP 90.85 TAL $35,15 TAP 205.29 RCA 146.27 Apo 225.52 V2 25.006

83.38 ETS 179.78 ZAE 116.50 ETE 175.57 ZAC 90.02 ETC 257.63 CLP 85.55

DLA 18.94 RAL 165.95 RAO 6567.4 VEL 11.833 PTH 2.01VHP 2.889 OpA 11.86 RAp 170.08 ECC 1.1912

L-I TIME INJ LAT INJ LONG ]NJ RT ASC %NJ AZMTH [NJ T|ME PO CST T|M ]NJ 2 LAT INJ 2 LONG

2767.98 -28.08 79.49 25.21 93.97 18 2 19 2168.0 -27.21 70.93

4061.16 -4.43 164.22 20.02 82.00 12 3 35 3461.2 -8.14 157.51

2464.63 -29.37 57.05 25.08 95.81 19 31 20 1864.6 -28.26 48.42

3839.75 -3.27 147.31 19.38 60.27 13 8 50 3239.7 -7.21 140.75

2165.67 -32.89 33.78 24.53 100.61 21 1 55 1565.7 -30.88 25.03

5711.47 -.43 135.81 17.61 55.82 13 47 18 3111.5 -4.91 129.59

DIFFERENTIAL CORRECTIONS

TOE -.1588 TRA 1.6637 TC3-5.9989 BAU .9560

ROE .3654 RRA -.3125 RCS 1.3933 FAU .58621

FDE-S.3760 FRAIS.5270 FC-43.6928 8SP 17330

60E .3909 BRA 1.6928 8C3 8.1567 FSP 12193

LAUNCH OATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.OO

RP 219.44 LAP -1.05

RC 274.220 GL 12.95

PLANETOCENTR IC CON|C

C3 11.711VHL 5.422

LMCM AZIdTH LNCH T|ME

go.o0 17 18 2

90.00 10 57 G

100100 18 52 5

100.00 12 5 44

110.00 20 27 34

110.00 12 46 44

DIFFERENTIAL CCRRECTION8

TOE -.1727 TRA 1.8246 TC3-8.3528 BAU 1.0172

ROE .3699 RRA -.3039 RC3 1.3815 FAU .57850

FOE-3.3862 FRA15.4166 FC-42.7495 8SP 18603

BDE .4082 BRA 1.8498 BC5 8.4970 FSP 12025

MID-COURSE ExECUT|ON ACCURACY

SGT 5061.3 SGR 1261.6 $83 5552.2

RRT -.8908 RRF -.9117 RTF .9885

8GB 5216.1 R25 .0446 R13 -.9898

861 5188.L S_2 559.4 THA 167.53

OR8|T DETERMINATION ACCURACY

ST 930.7 SR 657.4 SS 2508.0

CRT -.4998 CRS .7610 CST -.9417

LSA 2700.9 MSA 517.2 SSA 25.7

ELI 1005.8 EL2 510.9 ALF 155.90

FLIGHT TIME 550.00 ARRIVAL DATE SEP 21 1965

DZSTANCE 747.457 EARTH TO MARS

LOt. 52.61 VL $2.728 GAL -4.34 AZL 88.65 HCA 1.3466 vl 29.966

LOP 263.89 VP 22.263 GAP -6.64 AZP 90.84 TAL 225.55 V2 25.047

GP 5.22 ZAL 125.92 ZAP 81.45 ET8 179.97 ZAE 257.73 CLP 81.41

251.28 SHA 185.89 ECC .21537 |NC

354.91 TAP 206.19 RCA 146.22 APO

114.54 ETE 175.94 ZAC 89.75 ETC

DLA 19.92 RAL 166.35 RAO 6587.4 V(L 11.557 pTH 2.01 VHP 2.887 OpA 12.09 RAp 169.28 ECC 1.1927

L-I T|ME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ T|ME PO CST TIM |NJ 2 LAT INJ 2 LONG

2768.48 -28.06 79.58 25.72 93.96 18 4 11 2168.5 -27.22 70.96

4064.10 -4.34 164.39 20.49 61.99 12 4 50 $464.1 -8.05 157.68

2468.24 -29.38 57.09 25.59 95.79 19 $5 10 1865.2 -28.27 48.47

3842.57 -5.18 147.47 19.85 60.26 13 9 47 5242.8 -7.11 140.89

2166.49 -52.70 35.65 25.05 100.57 21 S 41 1566.5 -S0.89 25.09

3714.09 -.53 155.95 18.08 55.82 13 48 58 3114.1 -4.82 129.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT 5435.7 SGR 1242.7 SGS 5501.0 ST 1025.1 SR 640.8 SS 2504.4

RRT -.8865 RRF -.9061 RTF .9900 CRT -.5190 CRS .7577 CST -.9508

862 5576.0 R25 .0409 R15 -.9911 LSA 2751.1 MSA 523.2 SSA 25.2

SG1 5547.4 SG2 565.5 THA 168.42 EL1 1094.7 EL2 512.9 ALF 156.60

LAUNCH OATE OCT 2E 1964

HELIOCENTRIC CC_|C

RL 148.69 LAL -.00

RP 219.D7 LAP -1.08

RC 275.589 GL 15.06

PLANE TOCENTR IC CONIC

C3 11.616 VHL 5.487

LNCH AZMTH LNCH TIME

90.00 17 20 8

90.00 10 58 9

100.00 18 54 7

100.00 12 6 51

110.00 20 29 50

110.00 12 47 57

FL|GHT T|ME 332.00 ARRIVAL DATE SEP 25 1965

DISTANCE 751.526 EARTH TO MARS

LOL 52.61 VL 52.728 GAL -4.58 AZL 88.64 HCA 252.41 SMA 185.88 ECC .21562 INC 1.5854 vl 29.946

LOP 265.02 yp 22.508 GAP -8.65 AZP 90.85 TAL 554.67 TAp 207.08 RCA 146,17 APO 225.59 V2 25.068

GP 5.11 ZAL 126.25 ZAP 79.54 ETS 180.15 ZAE 112.20 ETE 176.28 ZAC 89.49 ETC 257.65 CLP 79.50

DLA 19.87 RAL 166.75 RAD 6567.5 VEL 11.541 pTH 2.01 VHp 2.909 DpA 12.31 RAp 168.50 ECC 1.1945

L-| TIME INJ LAT |HJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST T|M |NJ 2 LAT INJ 2 LONG

2768.42 -28.06 79.52 26.24 93.96 18 6 17 2168.4 -27.22 70.96

4067.68 -4.21 164.80 20.99 61.97 12 5 57 5467.9 -7.95 157.89

2465.55 -29.58 57.10 26.11 95.78 19 55 IS 1865.4 -28.27 48.47

3846.17 -5.06 147.66 20.55 60.25 15 10 57 5246.2 -6.99 141.09

2166.92 -52.70 58.88 25.55 100.55 21 5 37 1566.9 -50.90 25.12

5717.57 -.21 136.12 18.57 55.82 15 49 55 5117.4 -4.89 129.90

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

TOE -.2085 TRA 1.9862 TC5-6.8975 BAU 1.0786 8GT 5806.5 SGR 1223.3 SG5 $442.8 ST 1120.3 SR 644.2 SS 2499.6

ROE .5745 RRA -.2947 RC5 1.3285 FAu .58940 RRT -.8814 RRF -.9001RTF .9912 CRT -.5552 CRS .7551CST -.9576

FDE-3.4029 FRAtS.2755 FC-41.7198 BSP 19849 SGB 5955.8 R25 .0580 R15 -.9921 LSA 2763.7 MSA 528.4 SSA 24.8

DOE .4287 BRA 2.0079 BC3 6.8280 FSP 11825 SGI 5906.5 SG2 588.0 THA 169.38 EL1 1185.7 EL2 514.2 ALF 158.70

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 218.70 LAP -1.11

RC 276.940 GL 13.15

PLANETOCENTR lC CONIC

C3 11.929 VHL 3.454

LNCH AZI4TH LNCH T|M(

90.O0 17 22 50

90.00 10 59 4

100.O0 18 58 24

100.00 12 7 51

110.00 20 51 59

110.00 12 49 6

DIFFERENTIAL CQRRECTIONS

TOE -.2382 TRA 2.1590 TC5-7.0051 BAU 1.1555

ROE .5769 RRA -.2877 RC5 1.2859 FAU .55519

FDE-3.5292 FRAIS.1975 FC-40.2928 BSP 21288

BDE .4459 BRA 2.1781 BC3 7.1202 FSP 11777

FLIGHT TIME 534.00

DISTANCE 755.598

ARR|VAL DATE SEP 25 1965

EARTH TO MARS

LOL 52.61 VL 32.728 GAL -4.45 AZL 88.82 HCA 233.54 Sl4A 185.88 ECC .21391 ZNC 1.3799 vl 29.986

LOP 266.15 VP 22.354 GAP -7.05 AZP 90.82 TAt. 334.41 TAft 207.95 RCA 146.12 APO 225.65 v2 25.128

GP 5.00 ZAL 126.61 ZAP 77.67 ETS 180.32 zAE 110.10 (TE 176.60 ZAC 89.28 ETC 257.92 CLP 77.65

DLA 19.81 RAL 167.14 RAD 6567.5 VEL 11.546 PTH 2.02 VHP 2.935 DpA 12.50 RAP 167.76 ECC 1.1965

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2767.76 -28.06 79.48 26.78 93.98 12 8 57 2167.8 -27.21 70.91

4072.54 -4.07 184.86 21.50 61.95 12 6 57 5472.5 -7.79 158.16

2464.95 -29.38 57.07 26.65 95.80 19 57 29 1864.9 -28.26 48.44

3850.59 -2.91 147.91 20.86 60.24 15 12 2 5250.6 -6.85 141.34

2168.96 -32.70 55.88 26.09 100.55 21 7 46 1567.0 -30.90 25.12

3721.SS -.06 136.55 19,08 55.62 13 51 T 5121.5 -4.54 130.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8168.4 $GR 1198.9 963 5572.0 ST 1217.1 SR 644.1 SS 2481.9

RRT -.8758 RRF -.8927 RTF .9921 CRT -.5417 CRS .7453 CST -.9659

S_B 6288.8 R25 .0545 R15 -.9927 LSA 2787.6 MSA 533.7 SSA 24.7

_1 6257.8 962 5TO.g THA 170.26 ELI 1276.6 EL2 516.2 ALF 160.75
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.DO

RP 218.34 LAP -1.14

RC 278.273 GL 13.24

FLANETOCENTRIC CONIC

C3 12.051 VHL 3.471

LNCH AZMTH LNCH TIME

90.00 17 25 4

90.00 10 59 52

100.00 18 58 53

100.00 12 8 45

110.00 20 33 57

110.00 12 50 10

FLIGHT TIME 336.00 ARRIVAL DATE SEp 27 1965

DISTANCE 759.681 EARTH TO MARS

LOL 32.61VL 32.729 GAL -4.48 AZL 88.60 HCA 234.68 SMA 185.89 ECC .21423 INC 1.3959 Vl 29.966

LOP 267.28 VP 22.399 GAP -7.25 AZP 90.81 TAL 334.14 TAp 208.82 RCA 146.07 Apo 225.71 V2 25.168

GP 4.89 ZAL 126.9g ZAp 75.83 ETS 180.49 ZAE 108.02 ETE 176.90 ZAC 88.98 ETC 258.01CLP 75.78

OLA 19.73 RAL 167.56 RAO 6567.5 VEL 11.552 PTH 2.02 VHp 2.963 DpA 12.69 RAp 167.05 ECC 1.1983

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2766.62 -28.05 79.39 27.33 94.02 18 11 10 2166.6 -27.20 70.83

4077.96 -3.89 165.17 22.02 61.93 12 7 50 3478.0 -7.62 158.47

2464.11 -29.37 57.01 27.20 95.83 19 39 57 1864.1 -28.25 48.38

3855.71 -2.74 148.19 21.36 60.22 13 13 0 3255.7 -6.68 141.62

2166.67 -32.70 33.86 26.84 100.56 21 10 3 1566.7 -30.90 25.10

3725.91 .12 136.57 19.60 55.82 13 32 16 3125.9 -4.37 130.35

01FFERENTIAL CORRECTIONS

TO( -.2797 TRA 2.3201 TC3-7.3241BAU 1.1971

ROE .3827 RRA -.2773 RC3 1.2541 FAU .54606

FOE-3.3808 FRA14.gT76 FC-39.2297 8SP 22429

BDE .4740 BRA 2.3366 BC3 7.4307 FSP 11456

LAUNCH DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 217.98 LAP -1.17

RC 279.589 GL 13.31

PLANI[TOCENTR|C CONIC

C3 12.182 VHL 3.490

LNCH AZMTH LNCH TIME

90.00 17 27 52

90.00 11 0 33

100.00 19 1 34

100.00 12 9 32

110.00 20 36 26

110.00 12 31 10

MID-COURSE EXECUTION ACCURACY

SGT 6528.3 SGR 1180.5 SG3 3304.3

RRT -.8690 RRF -.8862 RTF .9929

SGB 6634.2 R23 .0334 R13 -.9935

SG1 6609.1 SG2 577.07HA 171.00

FLIGHT TIME 338.00

DISTANCE 763.770

LOL 32.61 VL 32.729 GAL -4.53 AZL 68.59 HCA 235.82 SMA 185.90 ECC .21460

LOP 268.42 VP 22.445 GAp -7.44 AZF 90.79 TAL 333.86 TAp 209.68 RCA 146.00

GP 4.78 ZAL 127.38 ZAP 74.03 ETS 180.64 ZAE 105.97 ETE 177.18 ZAC 88.75

OLA 19.63 RAL 167.99 RAD 6567.5 VEL 11.557 PTH 2.02 VHP 2.994 DpA 12.86

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIM

2764.96 -28.05 79.27 27.91 94.08 18 13 57 2165.0

4084.19 -3.69 165.51 22.57 (Ft.90 12 8 37 3484.2

2462.80 -29.36 56.91 27.78 95.88 19 42 37 1862.8

3861.58 -2.54 148.51 21.93 60.21 13 13 53 3261.6

2166.03 -32.69 33.81 27.21 100.59 21 12 32 1566.0

3731.12 .32 136.84 20.15 55.82 13 53 21 3131.1

DIFFERENTIAL CORRECTIONS

TOE -.3222 TRA 2.4836 TC3-7.6256 BAU 1.2577

ROE .3882 RRA -.2671 RC3 1.2203 FAU .53541

FOE-3.4136 FRA14.7517 FC-38.0606 BSP 23566

BDE .5045 8RA 2.4979 BC3 7.7226 FSP 11131

ORBIT DETERMINATION ACCURACY

ST 1313.7 SR 648.9 SS 2480.1

CRT -.§§56 CRS .7469 CST -.9676

LSA 2829.8 MSA 538.3 SSA 24.0

ELI 1371.0 ELI 517.0 ALF 162.01

ARRIVAL DATE SEp 29 1965

EARTH TO MARS

1NC 1.4116 vl 29.966

APO 225.79 V2 25.208

ETC 238.10 CLP 73.97

RAp 166.38 ECC 1.2005

INJ 2 LAT INJ 2 LONG

-27.18 70.71

-7.42 158.82

-28.24 48.29

-6.48 141.95

-30.89 25.06

-4.17 130.63

ORBIT DETERMINATION ACCURACY

8T 1411.2 SR 652.6 $S 2474.8

CRT -.5671 DR8 .7474 CST -.9708

LSA 2871.9 MSA 542.2 SSA 23.4

EL1 1466.3 EL2 517.6 ALF 163.14

NID-COURSE EXECUTION ACCURACY

SGT 6881.2 SGR 1161.2 SG3 3230.4

RRT -.8618 RRF -.8791 RTF .9936

SGB 6976.9R23 .0326 R13 -.9941

SGI 6954.1 SG2 582.8 THA 171.67

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -,00

RP 217.62 LAP -1.20

RC 280.887 GL 13.38

PLANETC_ENTRIC CONIC

C3 12.323 VHL 3.510

LNCH AZMTH LNCH TIME

go.o0 17 30 54

90.00 11 1 6

100.00 19 4 28

100.00 12 10 13

110.00 20 39 5

110.00 12 52 5

FLIGHT TIRE 340.00 ARRIVAL DATE OCT 1 1965

LOL 32.61 VL 32.730 GAL

LOP 269.56 VP 22.491 GAp

GP 4.67 ZAL 127.79 ZAP

DISTANCE 767.865 EARTH TO MARS

-4.59 AZL 86.57 HCA 236.96 SMA 185.91ECC .21499 INC 1.4268 vl 29.966

-7.63 AZP 90.76 TAL 333.57 TAp 210.52 RCA 145.94 APO 223.88 V2 25.248

72.26 ETS 180.78 ZAE 103.96 ETE 177.45 ZAC 88.52 ETC 258.19 CLP 72.20

DLA 19.52 RAL 166.44 RAD 6567.5 VEL 11.563 PTH 2.02 VHp 3.028 DpA 13.01 RAp 165.75 ECC 1.2028

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2762.81 -28.03 79.11 28.50 94.16 18 16 56 2162.8 -27.16 70.56

4091.21 -3.47 165.91 23.13 61.88 12 9 17 3491.2 -7.20 159.22

2461.06 -29.35 56.78 28.37 95.95 19 45 29 1861.1 -28.22 48.16

3666.19 -2.31 148.88 22.49 60.19 13 14 41 3268.2 -6.26 142.32

2165.04 -32.68 33.74 27.80 100.63 21 15 10 1565.0 -30.87 24.98

3736.98 .54 137.14 20.71 55.82 13 54 22 3137.0 -3.95 130.93

DIFFERENTIAL CORRECTIONS

TOE -.3652 TRA 2.6500 TC3-7.9030 BAU 1.3168

ROE .3933 RRA -.2372 RC3 1.1843 FAU .52321

FOE-3.4322 FRA14.5234 FC-36.7590 BSP 24710

BOE .5368 BRA 2.6623 9C3 7.9933 FSP 10858

LAUNCH DATE OCT 26 1964

HELIOCENTRIC C(3NIC

RL 148.69 LAL -.00

RP 217.27 LAp -1.22

RC 282.167 GL 13.44

PLANETOCENTRIC CONIC

C3 12.473 VHL 3.532

LNCH AZMTH LNCH TIM(

90.00 17 34 6

90.00 11 1 33

100.00 19 7 34

100.00 12 10 48

110.00 20 41 55

110.00 12 52 57

MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 7226.1 6GR 1141.1 SG3 3150.9 ST 1509.4 SR 656.3 SS 2466.9

RRT -.6340 RRF -.8713 RTF .9942 CRT -.5762 CRS .7473 CST -.9735

SGB 7315.6 R23 .0320 R13 -.9946 LSA 2914.8 MSA 546.0 9SA 22.9

861 7291.9 SG2 388.3 THA 172.27 ELI 1562.2 EL2 518.2 ALF 164.15

FLIGHT TIME 342.00 ARRIVAL DATE OCT 3 1965

DISTANCE 771.965 EARTH TO MARS

LOt. 32.61 VL 32.731 GAL -4.65 AZI. 88.56 HCA 238.11 SMA 185.93 ECC .21543 INC 1.4418 vt 29.966

LOP 270.71 VP 722.536 GAP -7.62 AZP g0.76 TAL 333.25 TAp 211.36 RCA 145.87 APO 225.98 V2 25.287

GP 4.56 ZAL 128.22 ZAP 70.53 ITS 180.92 ZAE 101.98 ETE 177.69 ZAC 88.30 ETC 258.27 CLP 70.47

DLA 19.39 RAL 168.91 RAD 6567.5 VEL 11.570 PTH 2.02 VHP 3.063 DpA 13.14

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME _ CST TIM

2760.18 -28.02 78.92 29.11 94.26 18 20 8 2160.2

4099.01 -3.22 166.34 23.71 61.85 12 9 52 3499.0

2458.90 -29.33 56.63 28.98 96.03 19 46 33 1838.9

3875.53 -2.06 149.28 23.07 60.17 13 15 23 3275.5

2163.74 -32.66 35.64 28.41 100.69 21 17 58 1563.7

3743.43 .79 137.48 21.29 55.82 13 55 20 5143.5

DIFFERENTIAL

TOE -.4099

ROE .3985

FOE-3.4444

80E .5717

CORRECTIOe4_L

TRA 2.8183 TC3-8.1658 BAU 1.3751

RRA -.2474 RC3 1.1483 FAU .51033

FRAI4.2835 FC-35.4202 BSP 25840

BRA 2.8291 BC3 8.2461 FSP 10561

RAp 163.15 ECC 1.2053

INJ 2 LAT INJ 2 LONG

-27.14 70.37

-6.96 159.66

-28.19 48.01

-6.02 142.72

-30.84 24.89

-3.70 131.27

ORBIT DETERMINATION ACCURACY

ST 1608.3 SR 659.4 SS 2457.4

CRT -.5844 CRS .7471 CST -.9758

LSA 2959.4 HSA 549.3 SSA 22.4

ELI 1659.0 EL2 518.7 ALF 165.03

MID-COUR�E EXECUTION ACCURACY

SGT 7563.4 SGR 1121.1 SO3 3067.9

RRT -.8457 RRF -.8632 RTF .9946

SGB 7646.1 R23 .0315 R13 -.9950

SGI 7623.0 8G2 593.6 THA 172.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 2G 1964 FLIGHT TIME 344.00 ARRIVAL DATE OCT § 1965

HELIOCENTRIC CONIC O[STANC( 776.070 EARTH TO MARS

RL 148.69 LAL -.00 LOL 32.61VL 32.732 GAL -4.71AZL 88.54 HCA 239.26 SMA 185.95 ECC .21591 INC 1.4564 vl 29.966

RP 216.91 LAP -1.25 LOP 271.86 VP 22.582 GAP -8.01AZP 90.74 TAL 332.95 TAp 212.19 RCA 145.80 APO 226.09 VZ 25.327

RC 283.461GL 13.49 GP 4.45 ZAL 126.67 ZAP 68,84 ETS 181.05 ZAE 100.04 ETE 177.92 ZAC 88.09 ETC 258.34 CLP 68.77

PLAMETOCENTRIC CONIC

CS 12.634 VHL 3.554 DLA 19.25 RAL 169.38 RAO 6567.5 VEL 11.577 PTH 2.02 VHp 3.105 OPA 13.26 RAP 164.60 ECC 1.2079

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LC_iG INJ RT ASC INJ AZiMTH IHJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 17 37 35 2757.12 -28.01 78.70 29,74 94,37 18 25 52 2157.1 -27.11 70.15

90.00 11 1 53 4107.56 -2.94 166.82 24.31 61.82 12 10 20 5507.6 -6.69 160.14

100.00 19 10 52 2456.54 -29.31 56.44 29.60 96.13 19 51 48 1656.3 -28.16 47.83

100.00 12 11 17 5883.56 -1.79 149.72 23.67 60.16 13 16 1 3285.6 -5.75 143.17

110.00 20 44 54 2162.13 -32.64 33.52 29.03 100.76 21 20 56 1562.1 -30.82 24.77

110.00 12 53 44 3750.54 1.06 137.85 21.89 55.83 13 56 15 3150.5 -3.43 131.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4561TRA 2.9882 TC3-8.4047 BAU 1.4320 SGT 7891.2 SGR 1101.1SG3 2981.1 ST 1707.5 SR 662.3 SS 2446.1

ROE .4036 RRA -.2377 RC3 1.1115 FAU .49680 RRT -.8368 RRF -.8545 RTF .9950 CRT -.5916 CRS .7470 CST -.9778

FOE-3.4511 FRA14.0366 FC-34.02?9 BSP 26946 SGI_ 7967.7 R23 .0312 R13 -.9953 LSA 3005.4 NSA 552.2 SSA 22.0

BDE .6091BRA 2.9977 BC3 8.4779 FSP 10261 $G1 7945.1 SG2 598.8 TH4 173.30 ELI 1756.3 EL2 519.1 ALF 165.81

LAUNCH DATE OCT 26 1964 FLIGHT TIME 346.00 ARR]VAL DATE OCT 7 1965

HELIOCENTRIC ColiC

RL 149.69 LAL -.OO

RP 216.57 LAP -1.28

RC 264.679 GL 13.53

PLAN[TOCENTRIC CONIC

C3 12.807 VHL 3.579

LNCH AZHTH LNCH TIME

90.00 17 41 14

90.00 11 2 6

100.00 19 14 ZO

100.00 12 11 41

110.00 20 48 3

110.00 12 54 28

DISTANCE 780.181 EARTH TO MARS

LOt. 32.61 VL 32.733 GAL -4.78 AZL 88.53 HCA 240.41 SMA 185.97 ECC .21642 INC 1.4707 vl 29.966

LOP 273.01 VP 22.627 GAP -8.19 AZP 90.73 TAL 332.59 TAp 215.00 RCA 145.72 APO 226.22 V2 25.365

GP A.35 ZAL 129.|4 ZAP 67.19 ET8 |81.17 ZAE 98.14 ETE 178.14 ZAC 87.90 ETC 258.41 CLP 67.12

DIFFERENTIAL CCRRECTIONS

TOE -.5044 TRA 3.1600 TC3-8.6244 BAU 1.4880

RD( .4086 RRA -.22/tP RCS 1.0750 FAU °48249

FOE-3.4569 FRA13.T906 FC-32.$167 BSP 26057

BDE .6493 BRA 3.1682 BC3 8.6911 FSP 9959

OLA 19.09 RAL 169.87 RAO 6567.5 VEL 11.584 PTH 2.03 VHp 3.147 DpA 13.36 RAp 164.09 ECC 1.2108

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2753.63 -27.99 78.45 30.39 94.49 18 27 8 2153.6 -27.07 69.90

4116,84 -2.64 167.34 24.$2 61.80 12 10 43 3516.8 -6.39 160.67

2453.41 -29,29 58.22 30.25 96.24 19 55 14 1853.4 -28.12 47.62

3892.29 -1.50 150.20 24.28 60.14 13 16 34 3292.3 -3.46 143.65

2160.24 -32.62 33.36 29.67 100.84 21 24 3 1560.2 -30.78 24.64

3758.23 1.35 138.25 22.50 55.84 13 57 7 5158.2 -3.14 132.05

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8210.9 SSR 1081.6 $63 2892.4 ST 1807.S SR 665.2 SS 2434.7

RRT -.8274 RflF -.8454 RTF .9952 CRT -.5983 CRS .7473 CST -.9794

$68 8281.8 R23 .0511 R15 -.9_55 LSA 3054.2 NSA 554.8 SSA 21.5

SGI 9259.8 SG2 603.9 THA 173.75 ELI 1854.4 ELI 5|9.4 ALF 166.50

LAUNCH DATE OCT 26 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 9 1965

HELIOCEHTR|C CONIC

RL 146.69 LAL -.00

RP 216.22 LAp -1.61

RC 285.910 GL lS.56

PLANETOCENTRIC CONIC

CS 12.990 YHL 5.604

LNCH AZMTH LNCH TIME

90.00 17 45 5

90.00 11 2 14

100.00 19 18 0

100.00 12 12 0

110.00 20 51 21

llO.O0 12 55 9

DIFFERENTIAL C(_RRECTION$

TOE -.5544 TRA 3.3335 TC3-8.8229 BAU 1.5428

ROE .4141 RflA -.2188 RC3 1.0386 FAU .46794

F06-3.4568 FRA13.S162 FC-31.1866 BSP 29095

BDE .6919 BRA 3.3406 BCS 8.8838 FSP 9653

DISTANCE 764.297 EARTH TO MARS

LOL 32.61VL 52.735 GAL -4.85 AZL 88.52 HCA 241.57 SMA 165.99 ECC .21697 INC 1.4847 vl 29.966

LOP 274.17 YP 22.673 GAP -8.38 AZP 90.71 TAL 552.25 TAp 213.80 RCA 145.64 APO 226.35 V2 25.404

GP 4.25 ZAL 129.62 ZAP 65.58 ETS 181.28 ZAE 96.28 ETE 178.34 ZAC 87.71ETC 258.48 CLP 65.51

DLA 18.92 RAL 170.36 RAD 6567.5 VEL 11.592 PTH 2.03 VHp 3.192 OFA 13.44 RAF 163.62 ECC 1.2138

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2749.75 -27.97 78.17 31.05 94.63 16 30 54 2149.8 -27.03 69.62

4126.8_ -2.32 167.90 25.55 61.77 12 11 1 3526.8 -6.08 161.23

2450.13 -29.27 55.g8 30.91 96.36 19 58 50 1850.1 -28.08 47.36

3901.69 -1.18 150.71 24.92 60.15 13 17 2 3301.7 -5.14 144.17

2158.07 -32.39 33.21 30.32 100.93 21 27 19 1556.1 -30.74 24.48

3766.51 1.67 138.68 23.14 55.85 13 57 55 3166.5 -2.82 132.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8520.9 SGR 1082.5 SG3 2801.7 ST 1907.2 SR 667.8 SS 2421.5

RRT -.8175 RRF -.8359 RTF .9955 CRT -.6044 CRS .7477 CST -.g80s

SGB 8586.9 R23 .0311 R13 -.9957 LSA 3104.1MSA 557.0 SSA 21.1

SG1 8565.3 SG2 608.8 THA 174.15 EL1 1952.8 EL2 519.6 ALF 167.12

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 350.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC DISTANCE 788.418 EARTH TG MARS

RL 148.69 LAL -.00 LOL 32.61VL 32.736 GAL -4.92 AZL 88.50 HCA 242.73 SI4A 186.02 ECC .21756 INC 1.4984 vl 29.966

RP 215.88 LAP -1.36 LOP 275.33 VP 22,718 GAP -8.56 AZP 90.69 TAL 331.87 TAp 214.60 RCA 145.55 APO 226.50 V2 25.442

RC 267.127 GL 13.59 GIP 4.15 ZAL 130.13 ZAP 64.02 ETS |81.39 ZAE 94.46 (TE 176.53 ZAC 87.54 ETC 258.54 CLp 63.95

PLANETOCEHTRIC CONIC

C3 15.185 VHL 5.631DLA 18.73 RAL 170.87 RAO 6367.3 VI[L tl.600 PTH 2.03 VHp 3.259 DPA 15.51 RAp 163.20 ECC 1.2170

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 49 6 2743.51 -27.94 77.88 31.74 94.79 18 34 52 2145.5 -26.99 69.52

90.00 11 2 16 4137.52 -1.98 168.50 28.21 61.75 12 11 14 3537.5 -5.74 161.84

100.00 19 21 49 2446.52 -29.24 55.72 31.59 96.50 20 2 36 1846.5 -28.03 47.12

100.00 12 12 14 3911.74 -.84 151.27 23.57 60.12 13 17 26 3311.7 -4.81 144.73

110.00 20 54 47 2155.65 -32.58 33.03 $0.99 101.04 21 30 45 1555.6 -30.70 24.31

110.OO 12 55 46 3775.38 2.01 139.15 23.79 55.87 13 xa 4_ 3175.4 -2.48 132.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6067 TRA 3.3086 TC3-9.0006 BAU 1.5964 SGT 8821.4 SGR 1044.0 SG3 2709.7 ST 2007.6 SR 670.4 SS 2407.3

ROE .4194 RRA -.2095 RC3 1.0028 FAU .45517 RRT -.8071 RRF -.8280 RTF .9937 CRT -.6104 CRS .7463 CST -.9820

F06-S.4557 FRA13.2434 FC-29.7549 BSP 30128 SG8 8883.0 R23 .0312 R13 -.9959 LSA 3156.3 MSA 558.7 SSA 20.7

BOG .7375 BRA 3.3148 BC3 9.0563 FSP 9343 SG1 8861.7 SG2 615.5 THA 174.52 EL1 2051.8 EL2 519.6 ALF 167.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 26 lg64

HELI(_EHTRIC CONIC

RL 148.69 LAL -.00

RP 215.54 LAp -1.36

RC 286.529 GL 13.60

PLANETOCENTRIC CONIC

C5 15.593 VNL 3.880

LNCH AZMTH LNCH TIME

90.00 IT 53 lg

90.09 11 2 13

100.00 19 25 49

100.00 12 12 24

110,00 20 58 23

110.00 12 55 19

FLIGHT TIME 352.00 ARRIVAL DATE OCT 13 1965

DISTANCE 792.539 EARTH TO MAR5

LOt. 32.61 VL 32.738 GAL -5.00 AZL 88.49 HCA 243.90 SMA 186.08 ECC .21819 INC 1.5120 Vl 29.966

LOP 276.50 VP 22.753 GAP -8.74 AZP 90.67 TAL 331.48 TAp 215.38 REA 145.48 Apo 226.65 V2 25.480

GP 4.05 ZAL 130.64 ZAP 52.50 ETS 161.49 ZAE 92.68 ETE IT9.71 ZAC 87.57 ETC 258.59 CLp 62.42

DLA 18.53 RAL 171.39 RAD 6567.5 VEL 11.609 PTH 2.03 VHp

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME

2T40.69 -27.92 1Mr.52 32.44 94.95 18 39 0

4148.92 -1.61 I09.13 26.68 61.73 12 11 22

2442.57 -29.21 85.43 32.29 96.65 20 6 32

3922.48 -.47 151.85 26.24 60.11 13 17 46

2152.95 -32.52 32.83 31.88 101.15 21 34 16

3784.84 2.37 139.64 24.47 55.89 13 59 24

DIFFERENTIAL CORRECTIONS

TOE -.8436 TRA 3.7059 TC3-9.1076 8AU 1.6398

ROE .4228 RRA -.2025 RC3 .9802 FAU .43399

FOE-3.3654 FRA13.0473 FC-28.0338 8SP 3158T

BOE .7899 ERA 3.7111 6C3 9.1581 FSP 9205

LAUNCH DATE OCT 25 1964

HELIOCENTRIC CCNIC

RL 148.69 LAL -.00

RP 215.21 LAp -1.36

RC 289.518 GL 13.61

PLAN(TOCENTRIC CONIC

C5 13.813 VHL 3.690

LNCH AZMTH LNCH TIM(

90.00 57 57 39

MID-COURSlE EXECUTION ACCURACY

SGT 9104.6 SGR 1021.6 SG3 2611.4

flRT -.7954 RRF -.8137 RTF .9957

SGB 9161.7 R23 .0297 R13 -.9959

SG1 9140.9 S_2 616.7 THA 174.88

FLIGHT TIN( 354.00

DISTANCE 795.674

LOL 32.61VL 52.740 GAL -5.06 AZL 88.47 HCA 245.06 S44A

LOP 277.67 VP 22.807 GAP -8.91 AZP 90.64 TAt. 331.08 TAp

GP 3.95 ZAL 131.17 ZAP 81.01 ETS 181.58 ZAE 90.93 ETE

DLA 18.32 RAL 171.92 flAO SSS?.§ VEL 11.619 PTH 2,04 VHP

3.289 DpA 15.56 RAp 162.82ECC 1.2204

PO CST TIM INJ 2 LAT INJ 2 LONG

2140.9 -26.94 68.99

3548.9 -5.38 162.48

1842.8 -27.96 46,84

3322.5 -4.45 145.32

1553.0 -30.65 24.11

3184.8 -2.12 133.44

ORBIT DETERM]NATION ACCURACY

ST 2103.5 SR 659.8 SS 2376.7

CRT -.6071CRS .7409 CST -.9854

LSA 3194.7 MSA 561.3 SSA 20.7

EL1 2145.0 EL2 521.8 ALF 168.36

ARRIVAL DATE OCT 15 1965

EARTH TO MARS

186.09 ECC .21886 INC 1.$253 vl 29.966

218.15 RCA 145.36 APO 226.82 V2 25.$17

178.87 ZAC 87.22 ETC 258.63 CLP 60.94

3.342 DpA 13.59 RAp 162.48 ECC 1.2240

L-I TIN( INJ LAT INSLQNG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2735.02 -27.69 _1117 33.|5 95.13 18 43 15 2136.0 -26.88 68.65

t_ 27.56 61.71 12 11 26 3560.9 -5.00 163.15

S§.12 33.00 96.81 20 10 35 1838.4 -27.93 46.54

152.47 26.93 80,11 13 18 2 3333.8 -4.07 145.94

32.81 52.39 101.27 21 37 56 1550.1 -30.59 23.91

140.18 25.16 55.91 14 0 4 3194.8 -1.74 133.96

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

SGT 9399.0 SGR 1009.3 SG3 2524.7 ST 2209.6 SR 6T5.3 9S 237T.4

RRT -.?254 _ -.8054 RTF .9959 CRT -.6216 CRS .7511CST -.9839

SGB 9450.0 R29 .0318 R13 -.9961 LSA 3267.3 MSA 551.5 SSA 19.9

SGI 9429.5 SG2 522.5 ?HA 175.16 EL1 2251.5 EL2 519.2 ALF 168.63

90.00 11 2 5 4150.90 -1.22

100.00 19 29 57 2438.39 -29.18

100.00 "12 12 29 3953.76 -.09

110.00 21 2 8 2150.10 -32.49

110.00 12 35 49 3794.81 2.75

OIFF(RENTIAL CCRRECTIONS

TOE -.7178 TRA 3.8857 TC3-S.2559 BAU 1.7003

ROE .4304 RRA -.1919 RC3 .9327 FAU ,42320

F0(-3.4475 FRA12.SO89 FC-2S.9131 Blip 3t119

BOE .8388 9RA $.$705 BC3 9.3428 FSP 9727

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 214.88 LAp -1.41

RC 290.691GL 13.61

PLANETOCENTRIC CONIC

C3 15.546 VHL 3.721

LNCH AZMTH LNCH TIME

90.00 18 2 10

90.00 tf 1 53

100.00 19 34 15

100.00 12 12 29

110.00 21 5 57

110.00 12 57 17

FLIGHT T|ME 356.00 ARRIVAL DATE OCT 17 1965

DISTANCE 600.808 EARTH TO MARS

LOL 32.61 VL 32.743 GAL -5.16 AZL 88.46 HCA 246.24 SMA 186.13 ECC .21958 |NC 1.5553 vl 29.966

LOP 278.84 VP 22.852 GAP -9.09 AZP 90,52 TAL 330.67 TAp 216.91 RCA 145.26 APO 227.00 v2 25.554

GP 3.86 ZAL 131.72 2AP 59.57 ET9 181,68 ZkE 89,23 ETE 179.03 ZAC 87.08 ETC 258.67 CLP 59.49

DLA 16.09 RAL 172.46 RAD 6567.5 VEL 11.629 PTH 2.04 VHp 3.397 DpA 13.61 RAp 162.19 ECC 1.2279

L-I TIME INJ LAT INJ LONG IHJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2730.83 -27.85 76.79 33.89 95.31 18 47 41 2130.8 -26.85 68.28

4173.54 -.82 170.51 28.27 51.69 12 11 26 3573.5 -4.59 163.86

2433.92 -29.14 54.79 33.73 96.97 20 14 48 1833.9 -2T.67 46.22

3945.69 .31 153.13 27.64 60.11 13 18 15 3345.T -3.66 146.60

2147.02 -32.45 32.36 33.11 101.40 21 41 44 1547.0 -30.53 23.69

3805.35 3.15 140.71 25.86 55.95 14 0 42 3205.4 -1.34 134.51

DIFFERENTIAL CORRECTIONS

TOE -.T772 TRA 4.0470 TC3-9.4158 BAU 1.7511

ROE .4361 RRA -.1830 RC3 .8990 FAU .40825

FDE-5.4406 FRAt2.4053 FE-25.5234 BSP 33058

90E .8912 SRA 4.0512 SC3 9.4586 FSP 841?

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 214.56 LAp -1.43

RC 291.851 GL 13.60

PLAN(TOCENTRI¢ CONIC

C3 14.095 VHL 3.754

LNCH AZNTH LNCH TINS

90.00 18 6 50

90.00 11 1 36

100.00 19 38 40

100.00 12 12 28

110.00 21 9 55

110.00 12 5T 41

DIFFERENTIAL CCRRECTION$

TOE -.8392 TRA 4.2309 TC3-9.5150 BAU 1.8005

ROE .4419 RflA -.174T RC3 .8683 FAU .39339

FOE-3.4531 FRAt2.1208 FC-24.1399 B_P 33964

BDE .9485 BRA 4.2346 BE3 9.5544 FSP 8109

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9670.1 S(,R 993.2 SG3 2432.5 ST 2311.6 SR 677.6 SS 2361.3

RRT -.7742 RflF -,7948 RTF .9960 CRT -.8273 CR5 .7529 CST -.9847

SQ_ 9T21.0 R23 .0322 R13 -.9962 LSA 3326.0 MSA 562.1 SSA 19.5

SGt 9700.7 SG2 626.8 THA 175.43 ELI 2352.4 EL2 518.6 ALF 169.04

FLIGHT TINE 358.00 ARRIVAL DATE OCT 19 1965

DISTANCE 804.947 EARTH TO MARS

LOL 32.61 VL 32.745 GAL -5.25 AZL 88.45 HCA 247.41 SNA 186.17 ECC .22033 [NC 1.5512 Vl 29.966

LOP 280.02 VP 22.896 GAP -9.26 AZP 90.60 TAL 330.24 TAp 217.65 RCA 145.15 APO 227.19 V2 25.590

GP 3.76 ZAL 132.29 ZAP 58.17 ETS 181.74 ZAE 87.56 ETE IT9.18 ZAC 86.94 ETC 258.70 CLP 58.09

DLA 17.85 RAt. 173.01RAD 6567.6 VEL 11.640 PTH 2.04 VHP 3.454 DpA 13.62 RAp 161.94 ECC 1.2320

L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2725.39 -27.82 76.40 34.64 95.51 18 52 15 2125.4 -26.77 67.89

4186.81 -.39 171.25 28.99 61.69 12 11 23 3556.8 -4.17 164.61

2429.22 -29.10 54.45 34.46 97.15 2019 10 1829.2 -27.81 43.89

3956.21 .T4 153.81 28.35 60.12 13 18 24 3358.2 -3.24 147.2g

2143.75 -32.40 32.14 33.64 101.54 21 45 39 1543.7 -30.47 23.45

3818.45 3.38 141.29 28.59 $5.95 14 I 18 3216.4 -.91 135.09

MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9934.9 S_ 979.0 SG3 2341.0 3T 2414.0 SR 6T9.9 $3 2544.7

RRT -.?629 RRF -.7841RTF .9961 CRT -.6330 CRS .7551CST -.9854

9992.6 RZ3 .0329 R13 -.g963 LSA 3386.8 MSA 562.5 S9A lg.2

SG1 9982.9 SG2 630.6 THA 175.6g ELI 2453.g EL2 51T.8 ALF 16g.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 28 1984

HEL|OCENTR|C CONIC

RL 148.69 LAL -.DO

RP 214.24 LAP -1.46

RC 292.998 GL 13.58

PLAN(TOCENTRIC CO_|C

C3 14.360 VHL 3.789

LNCH AZMTH LNCH TIME

90.00 18 11 38

90.00 11 I 15

100.00 19 43 14

100.00 12 12 19

110.00 21 14 0

110.00 12 58 3

FLIGHT TIME 360.00 ARRIVAL DATE OCT 21 1965

LOL 32.61 VL 32.748 GAL

LOP 281.20 VP 22.940 GAP

GP 3.68 ZAL 132.86 ZAF

DISTANCE 809.089 EARTH TO MARS

-5.34 AZL 88.44 HCA 248.59 SMA 186.21ECC .22113 [NC 1.5840 V1 29.9_6

-9.43 kIP 90.37 1AL 329.80 TAp 218.39 RCA 145.04 Apo 227.39 V2 25.626

56.81 [T$ 181.81ZAE 85.93 ETE 179.31 ZAC 86.82 ETC 258.73 CLP 36.73

DLA 17.60 RAL 173.57 RAD 6567.6 VEL 11.631 PTH 2.05 VHp 3.514 OPA 13.G0 RAP 161.73 ECC 1.2363

L-I TIME INJ LAT IHJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.70 -27.78 75.99 35.40 9§.71 18 56 57 2119.7 -26.70 67.49

4200.67 .06 172.02 29.73 61.68 12 11 15 3600.7 -3.73 165.38

2424.30 -29.06 54.09 35.24 97.34 20 23 38 1824.3 -27.74 45.54

3971.31 1.18 154.53 29.11 60.13 13 18 31 3371.3 -2.80 148.01

2140.31 -32.35 31.88 34.60 101.69 21 49 40 1540.3 -30.41 23.21

]828.06 4.02 141.90 27.34 56.03 14 I 51 3228.1 -.47 135.69

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9080 TRA 4.4180 TC3-9.5937 BAU 1.8487 86710190.2 _ 963.4 SG3 2230.2 ST 2316.3 SR 682.1SS 2327.0

RDE .4479 RRA -.1667 RC3 .8342 FAU .37845 RRT -.7511 _F -.7732 RTF .9951 CRT -.6383 CRS .7573 CST -.9880

FOE-3.4212 FRAll.8369 FC-22.8163 BSP 34866 86810235.7 R23 .0333 R13 -.9963 LSA 3448.8 HSA 362.8 SSA 18.9

00E 1.0080 8RA 4.4211BC3 9.6299 FSP 7809 S6110218.0 SG2 634.4 THA 175.92 EL1 2555.3 EL2 317.0 ALF 169.76

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 362.00 ARRIVAL DATE OCT 23 1985

HELIOCENTRIC CoNIC

RL 148.69 LAL -.00

RP 213.93 LAP -1.48

RC 294.131 GL 13.36

PLAN_TOCENTRIC CONIC

C3 14.639 VHL 3.826

LNCH AZMTH LNCH TIME

90.00 18 18 33

90.00 11 0 50

100.00 19 47 53

100.00 12 12 9

110.00 21 18 12

110.00 12 58 22

DIFFERENTIAL CORRECTIONS

TOE -.9894 TRA 4.6084 TC3-9.8532 8Au 1.8958

ROE .4539 RRA -.1590 RC3 .8032 FAU .38373

F0(-3.4087 FRAIl.5352 FC-21,510T 89P 35736

BIDE 1.0704 8RA 4.6111 8C3 9.6866 FSP 7514

DISTANCE 813.234 EARTH TO MARS

LOL 32.61VL 32.750 GAL -5.43 AZL 88.42 HCA 249.77 SMA 186.26 ECC .22197 INC 1.5765 vl 29.966

LOP 282.38 Vp 22.983 GAP -9.80 AZP 90.55 TAL 329.34 TAP 219.11 RCA 144.92 APO 227.61 V2 23.662

GP 3.59 ZAL 133.45 ZAP 55.49 ETS 181.88 ZAE 84.35 ETE 179.44 ZAC 86.71ETC 258.75 CLP 53.41

DLA 17.33 RAL 174.13 RAD 6567.6 VEL 11,663 PTM 2.03 VHp 3.575 DpA 13.58 RAP 161.57 ECC 1.2409

L-I TIM( INJ LAT INJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2713.81 -27.74 75.58 36.19 95.92 19 1 47 2113.8 -26.63 67.07

4213.11 .53 172.82 30.50 61.69 12 11 5 3615.1 -3.26 166.19

2419.19 -29.01 53.72 36.02 97.53 20 28 14 1819.2 -27.67 45.17

3984.97 1.65 155.28 29.87 60.15 13 18 34 3385.0 -2.34 148.76

2136.72 -32,30 31.61 35.37 101.84 21 53 49 1536.7 -30.34 22.95

3840.20 4.48 142.54 28.11 36.08 14 2 22 3240.2 -.00 136.32

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT10437.1 $GR 949.8 863 2160.9 ST 2619.2 SR 684.1 SS 2308.4

flRT -.7395 RRF -,7623 RTF .9961 CRT -.6436 CRS .7597 CST -.9865

56810480.3 R23 .0339 R13 -.9963 LSA 3512.8 NSA 562.7 SSA 18.6

86110480.8 862 637.9 THA 176.14 EL1 2657.4 ELI 518.1 ALF 170.08

LAUNCH DATE 0C7 28 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 25 1965

HEL|OCENTRIC CONIC OISTANC( 817.383 EARTH TO MARS

RL 148.69 LAL -.00 LOL 32.61VL 32.753 GAL -5.53 AZL 88.41HCA 250.96 SMA 186.31ECC .22285 INC 1.5889 vl 29.966

RP 218.62 LAP -1.50 LOP 283.57 VP 23.026 GAP -9.77 AZP 90.52 TAL 328.87 TAp 219.83 RCA 144.79 Apo 227.83 v2 25.897

RC 295.231GL 13.53 GP 3.30 ZAL 134.06 ZAP 54.2! ET8 181.94 ZAE 82.79 ETE 179.57 ZAC 86.61ETC 258.76 CLP 54.18

PLANETOCENTRIC COtlXC

C3 14.935 VHL 3.865 OLA 17.05 RAL 174.71RAO 6367.5 VEL 11.676 PTfl 2.05 Vflp 3.639 DpA 13.54 RAP 161.45 ECC 1.2458

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.12 36.9g 96.14 19 6 44 2107.7 -26.56 66.64

173.66 31.28 61.70 12 10 52 3630.1 -2.78 167.03

53.33 36.82 97.73 20 32 57 1813.9 -27.59 44.80

158.06 30.66 60.18 13 18 35 3399.2 -1.86 149.54

31.34 36.15 102.00 21 58 3 1533.0 -30.26 22.68

143.20 28.89 56.14 14 2 51 3252.8 .48 136.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT10875.9 8GA 937.0 863 2073.1 ST 2722.3 SR 686.1SS 2269.0

RRT -.7279 RRF -.7514 RTF .9961 CRT -.6490 CRS .7624 CST -.9870

$G810717.0 R23 .0346 R13 -.9963 LSA 3578.3 NSA 562.3 SSA 18.3

$6110697.8 SG2 641.2 THA 176.33 ELI 2739.8 EL2 514.9 ALF 170.37

LNCM AZMTH LNCH TIME L-I TIME [NJ LAT

go.o0 18 21 36 2707.74 -27.70

90.00 11 0 22 4230,11 1.01

100.00 19 52 43 2418.91 -28.97

100.00 12 11 56 3999.17 2.13

110.00 21 22 30 2133.00 -32.25

110.00 lZ 58 38 3832.84 4.96

DIFFERENTIAL CORRECTIONS

70E-1.0388 TRA 4.8011 TC3-9.8967 BAU 1.9423

ROE .4601 RRA -.1517 RC3 .7734 FAU .34928

FDE-S.S90G FflAll.2724 FC-20.2466 8SP 38570

8DE 1.1860 8RA 4.8035 8C3 9.7275 FSP 7221

LAUNCH DATE OCT 26 1964

MELIOCENTRIC C0NIC

RL 148.69 LAL -.00 LOt- 32.61VL 32,756 GAL

RP 213.31 LAP -1.52 LOP 284.78 VP 23,069 GAP

RC 296.356 GL 13.49 GP 3.42 ZAL 134.68 ZAP

PLAN(TOCENTRZC CONIC

FLIGHT TII48 366.00 ARRIVAL DATE OCT 27 1965

DISTANCE 821,534 EARTH TO MARS

-5.63 AZt. 88.40 H(A 232.15 SMA 186.36 ECC .22380 1NC 1.6012 vl 29.966

-9.94 AZP 90.49 TAL 328.38 TAp 220.53 RCA 144.65 Apo 228.07 vZ 25.731

32.97 ETS 162.00 ZAE 81.28 ETE 179.68 ZAC 86.52 ETC 258.77 CLP 52.89

C3 15.248 VHL 3.905 DLA 18.76 RAL 175.29 RAD 6567.6 VEL 11.689 PTH 2.06 VHP 3.705 DPA 13.48 RAp 161.3_ ECC 1.2510

LN_N4 AZI4TH LNCH TIM( L-I TIME |NJ LAT ZNJ LONG ZNJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 26 48 2701.51 -27.65 74.67 37.81 96.36 19 11 48 2101.5 -26.48 66.20

90.00 10 39 SO 4245.65 1.31

100.00 19 57 38 2408.48 -28.92

100.00 12 11 39 4013.91 2.63

110.00 21 26 54 2129.17 -32.20

110.00 12 58 52 3885.99 5.46

DIFFERENTIAL CORRECTIONS

T0(-1.1099 TRA 4.9983 TC3-9.7202 BAU 1.9873

ROE .4865 flRA -.1447 RC3 .7444 FAU .33497

FOE-3.3714 Fflk10.9937 FC-19.0180 BSP 37404

60E 1.2040 BRA 5.0004 8C3 9.7487 FSP 6939

174.53 32.08 61.72 12 10 36 3645.7 -2.28 167.90

52.94 37.63 97.93 20 37 46 1808.5 -27.52 44.41

156.87 31.46 60.21 13 18 33 3413.9 -1.36 150.$5

31.05 36.95 102.16 22 2 23 1529.2 -30.19 22.41

143.89 29.70 36.20 "14 3 18 3266.0 .98 137.67

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT10906.1 SGR 925.0 SG3 1987.0 ST 2825.6 SR 687.9 SS 2268.6

RRT -.7163 RflF -.7407 RTF .9961 CRT -.6542 CRS .7652 CST -.9874

86810945.3 R23 .0353 R13 -.9963 LSA 3645.2 MSA 561.7 SSA 18.0

86110926.3 862 644.3 THA 176.51 EL1 2862.4 EL2 513.6 ALF 170.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 213.01 LAp -1.55

RC 297.448 GL 13.44

PLANETOCENTR|C CONIC

CS 15.380 VHL 3.947

LNCH AZNTH LNCH TIME

90.00 18 32 2 _

90.00 10 59 18

100.O0 20 2 39

100.00 12 11 20

110.00 21 31 24

110.00 12 59 4

FLIGHT TIME 368.00 ARRIVAL DATE OCT 29 1965

DISTANCE 825.687

LOL 32.51 VL 32.759 GAL -5.73 AZL 88.39 HCA 233.34 SNA

LOP 285.95 VP 23.111 GAP -10.11 AZp 90.46 TAL 327.87 TAp

GP 3.34 ZAL 135.31 ZAp 51.76 iTS 182.05 ZAE 79.80 ETE

EARTH TO MARS

186.42 ECC .22478 INC 1.6133 vl 29.966

221.22 RCA 144.51Apo 228.32 V2 25.765

179.79 ZAC 86.44 ETC 258.77 CLP 51.68

DLA 16.46 RAL 175.88 RAD 6367.6 VEL 11.703 pTH 2.06 VHp

L-] TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH |NJ TIME

2693.14 -27.60 74.21 38.64 96.58 19 16 57

4261.72 2.03 173.42 32.90 61.73 12 10 17

2402.93 -28.86 52.33 38.46 98.13 20 42 42

4029.16 3.14 157.71 32.28 60.26 13 18 29

2125.24 -32.14 30.76 37.77 102.32 22 6 49

3879.61 5.97 144.61 30.32 56.28 14 3 44

DIFFERENTIAL CCRRECT1ONS MID-COURSE ExECuTION ACCURACY

709-1.1843 TRA 3.1962 TC3-9.7270 BAU 2.0316 56T11127.6 3GR 913.8 863 1902.7

ROE .4730 RRA -.1381 RC3 .7165 FAU .32094 RRT -.7049 RRF -.7301 RTF .9961

FOE-3.3503 FRAlO.7166 FC-17.8335 BSP 38201 96811165.1 R23 .0360 R13 -.9962

60E 1.2733 BRA 5.2001 BC3 9.7533 FSP 6662 S6111146.3 362 647.1 THA 176.68

LAUNCH DATE OCT 28 1964 FLIGHT TIME 370.00

HELIOCENTRIC C(_IIC OISTANCE 829.843

RL 148.69 LAL -.00 LOt. 32.61 VL 32.763 GAL -5.84 AZL 88.37 HCA 254.34 S44A

RP 212.72 LAp -1.57 LOP 287.13 VP 23.153 GAP -10.27 AZP 90.43 TAL 327.33 TAp

RC 298.328 GL 13.39 GP 3.27 ZAL 135.95 ZAP 50.59 iTS 182.10 ZAE 78.33 ETE

PLANt[TOCENTRIC CONIC

C3 15.932 VHL 3.991 DLA 16.13 RAL 176.47 RAO _367.6 VEL 11.718 PTH 2.06 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZIATH INJ TIME

90.00 18 37 24 2688.66 -27.35 73.74 39.49 96.81 19 22 13

90.00 10 38 39 4278.29 2.56 176.35 33.74 61.79 12 9 57

100.00 20 7 43 2397.28 -26.81 52.12 39.30 98.34 20 47 42

100.00 12 10 38 4044.91 3.67 156.58 33.12 60.31 13 18 23

110.00 21 33 59 2121.24 -32.08 30.46 38.61 102.49 22 11 20

110.00 12 59 14 3893.72 6.31 145.36 31.37 36.37 14 4 8

DIFFERENTIAL CC)RflECTIONS MID-COURSE EXECUTION ACCURACy

TOE-1.2612 TRA 3.4025 TC3-9.7182 9AU 2.0751 SGT11342.2 8GR 903.4 SG3 1820.4

ROE .4797 RRA -.1316 RC3 .6897 FAU .30722 RflT -.6937 RRF -.7196 RTF .9960

F0(-3.3272 FRAlO.4423 FC-16.6942 9SP 38980 SG011378.1 R23 .0368 R13 -.9961

ODE 1.3494 BRA 3.4041 BE3 9.7426 FSP 6392 S6111359.5 SG2 649.6 THA 176.83

3.774 OpA 13.41 RAp 161.32 ECC 1.2564

PO CST TIM INJ 2 LAT INJ 2 LONG

2095.1 -26.40 65.75

3661.7 -1.76 168.80

1802.9 -27.44 44.02

3429.2 -.84 151.19

1325.2 -30.11 22.13

3279.6 1.50 138.38

ORBIT DETERMINATION ACCURACY

ST 2929.1SR 689.7 98 2247.4

CRT -.6395 CRS .7681CST -.9878

LSA 3713.7 MSA 360.7 SSA 17.7

EL1 2963.3 EL2 512.1ALF 170.90

ARRIVAL DATE OCT 31 1965

EARTH TO MARS

186.47 ECC .22381 INC 1.6253 vl 29.966

221.89 RCA 144.36 APO 228.58 V2 25.798

179.89 ZAC 86.37 ETC 258.77 CLP 30.51

3.844 DpA 13.33 RAp 161.31 ECC 1.2622

PC) CST TIM INJ 2 LAT INJ 2 LONg

2088.7 -26.32 63.29

3678.3 -1.23 169.72

1797.3 -27.33 43.62

3444.9 -.31 132.05

1321.2 -30.03 21.83

3293.7 2.04 139.12

ORBIT DETERMINATION ACCURACY

ST 3032.9 9R 691.3 89 2223.3

CRT -.6647 CRS .7712 CST -.9882

LSA 3783.5 MSA 339.3 SSA 17.3

EL1 3068.3 EL2 310.5 ALF 171.14

LAUNCH OATE OCT 26 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC DISTANCE 834.000 EARTH TO MARS

RL 148.68 LAL -.00 LOL 32.61VL 32.766 GAL -3.96 AZL 88.36 HCA 253.74 SMA 186.33 ECC .22690 INC 1.6372 vl 29.966

RP 212.43 LAp -1.39 LOP 288.33 Vp 23.193 gAp -10.44 AZP 90.40 TAL 326.82 TAp 222.56 RCA 144.21 Apo 228.83 V2 23.831

RC 299.592 GL 13.33 GP 3.19 ZAL 136.60 ZAp 4g.46 iTS 182.15 ZAE 76.94 ETE 179.99 ZAC 86.31ETC 238.76 CLP 49.38

PLANETOCENTRIC CONIC

C3 18.304 VHL 4.038 DLA 13.82 RAL 177.07 RAD 6367.7 VEL 11.734 PTH 2.07 VHP 3.917 OpA 13.24 RAp 181.33 ECC 1.2663

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONg

90.00 18 42 31 2682.11 -27.50 73.27 40.36 97.04 19 27 33 2082.1 -26.24 64.83

go.o0 10 37 39 4295.36 3.11 177.30 34.60 61.84 12 9 34 3693.4 -.68 170.67

100.00 20 12 57 2391.33 -28.73 51.70 40.16 98.56 20 52 48 1791.5 -27.27 43.22

160.00 12 10 34 4061.14 4.22 139.47 33.96 60.38 13 18 15 3461.1 .24 152.94

110.00 21 40 38 2117.17 -32.02 30.16 39.48 102.66 22 15 56 1317.2 -29.95 21.56

110.00 12 59 22 3908.26 7.05 146.13 32.23 36.47 14 4 30 3308.3 2.60 139.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-1.3408 TRA 3.6110 TC3-g.6933 BAU 2.1178 86T11549.2 8GR 893.7 8G3 1740.3 ST 3136.7 SR 692.9 SS 2202.0

ROE .4886 RRA -.1239 RC3 .6639 FAU .29379 RRT -.6628 RRF -.7097 RTF .9959 CRT -.6698 CRS .7744 CST -.9884

FOE-3.3013 FflAlO.1712 FC-13.6002 BSP 39736 $G011583.7 R23 .0376 R13 -.9960 LSA 3834.3 MSA 538.1 SSA 17.3

ROE 1.4264 6RA 3.6124 BC3 9.7162 FSP 6128 S6111365.3 $62 652.0 THA 176.97 EL1 3171.7 EL2 508.8 ALF 171.36

LAUNCH DATE OCT 26 1964 FLIGHT TIN( 374.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 836.198 EARTH TO MARS

RL 148.89 LAL -.00 LOL 32.61 VL 32.770 GAL -6.08 AZL 88.39 HCA 256.94 SMA 186.39 ECC .22803 INC 1.6490 vl 29.966

RP 212.13 LAp -1.61 LOP 289.53 VP 23.236 GAP -10.61 AZP 90.37 TAL 326.27 TAp 223.21RCA 144.04 APO 229.14 V2 23.863

RC 300.645 r,et. 13.27 GP 3.12 ZAL 137.27 ZAP 48.36 iTS 182.19 ZAE 75.56 ETE 18_.08 ZAC 86.26 ETC 238.74 CLP 48.28

PLANETOCENTRIC CONIC

C3 16.697 VHL 4.086 OLA 15.49 RAL 177.68 RAD 6367.7 VI[L 11.751PTH 2.07 VHP 3.991DpA 13.13 RAP 161.42 ECC 1.2748

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 49 23 2673.48 -27.44 72.80 41.24 97.28 19 32 38 2073.3 -26.13 64.37

90.00 10 37 17 4312.90 3.68 176.28 35.48 61.90 12 9 10 3712.9 -.11 171.65

100.00 20 19 13 2385.76 -26.69 51.20 41.04 98.77 20 57 39 1785.8 -27.18 42.81

100.00 12 10 8 4077.85 4.76 160.39 34.87 60.46 13 16 6 3477.9 .81 133.66

110.00 21 45 22 2113.07 -31.96 29.83 40.32 102.83 22 20 36 1313.1 -29.87 21.27

110.00 12 39 26 3923.31 7.62 146.93 33.12 56.58 14 4 31 3323.3 3.17 140.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.4222 TRA 5.8250 TC3-9.6520 BAU 2.1593 SG711748.8 S_R 884.3 SG3 1662.3 ST 3240.0 9R 694.3 88 2177.7

ROE .4936 RRA -.1205 RC3 .6389 FAU .26061 RRT -.6722 RRF -.7000 RTF .9958 CRT -.6747 CRS .7773 CST -.9887

FOE-3.2723 FRA 9.9034 FC-14.5493 6SP 40499 3G_11761.9 R23 .0385 Rt3 -.9959 LSA 3923.8 MSA 336.7 39A 17.1

BDE 1.3054 BRA 3.8262 0C3 9.6731 FSlP 5875 86111763.7 3_2 654.1 THA 177.09 ELI 3274.3 ELI 307.0 ALF 171.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 2G 1964

HEL|OCENTDIC CONIC

RL 148.69 LAL -.DO

RP 2|l.ST LAP -1.63

RC SOt.68T GL lS.19

PLANETOCENTRIC CONIC

C$ 17.114 VHL 4.137

LNCH AZMTH LN{H TIME

90.00 18 5S 59

90.00 10 38 35

100.00 ZO 2S 34

100.00 1_ 9 40

110.00 21 50 11

110.00 12 59 32

FLIGHT TIM( 376.00 ARRIVAL DATE NOV 6 1966

DISTANCE 842.317

LOL 32.61 VL 32.773 GAL -6.20 AZL 88.34 HCA 258.15 _AA

LOP 290.78 VP ZS.Z?8 GAP -10.77 AZP 90.34 TAL 325.70 TAp

GP S.OS ZAL 137.94 ZAP 47.29 ET6 162.23 Z/dE 74.ZZ E_(

EARTH TO MARS

186.85 ECC .22922 INC 1.6607 vl 29.966

ZZS.85 RCA 145.87 APO 229.44 VZ 25.895

180.17 ZAC 86.22 ETC ESS.7Z CLP 47.21

DLA 15,15 RAL 176.29 RAD 8567.7 ¥EL 11.768 PTH 2.08 VHP

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

2668.82 -27.36 72.32 42.14 97.51 19 38 28

4330.89 4.25 179.29 36.38 61.98 IZ 8 44

2579.93 -28.63 50.66 41.94 98.98 21 S 14

4095.01 5.36 161.34 35.T7 60.55 13 17 55

2108.94 -31.90 29.55 41.20 103.00 22 25 20

3938.TT 6.20 14T.75 34.02 56.70 14 5 11

DIFFERENT|AL CORRECTIONS MID-COQRSAE EXECUT|ON ACCURACY

TOE-l. SOT6 TRA 8.0426 TCS-9.SDT6 OAU 2.2004 34;T11941.0 S_l 876.1 $63 1586.5

RUE .5009 RflA -.1155 RC3 .61§1 FAU .26782 flRT -.1420 R_F -.6907 RTF .99§7

FOE-S.2430 FRA 9.6405 FC-1S.S4T9 8_P 41227 _11973.1 R23 .0394 R13 -.9959

10E 1.$696 BflA 6.0437 BCS 9.61TS FSP 5626 SG1119SS.Z $4;2 655.9 ?HA 177.21

4.068 DPA 13.01 RAp 181.52 ECC 1.2816

PO CST TIM INJ 2 LAT INJ 2 LONG

2068.8 -28.06 63.90

3730.9 .47 172.65

1779.9 -27.09 42.40

3495,9 1.39 154.80

1508.9 -29.78 20.98

3338.8 S.76 141.47

ORBIT DETERMINATION ACCURACY

ST 354S.9 SR 695.8 $S 2152.6

CRT -.6798 CRS .7609 CST -.9889

LSA 3998,9 NSA $54.9 SSA 16.9

ELI xSTS.D ELI SOS.O ALF 171.?7

LAUNCH DATE OCT 26 1964 FLIGHT TIN( 578.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC r._IlC O|STk_CE 846.477 EARTH TO MARS

RL 140.69 LAL -.DO LOL 32.61VL 32.777 GAL -6.33 AZL 88.33 HCA 259.36 SI4A 186.72 ECC .23047 INC 1.67Z4 vl 29.966

RP 211.G0 LAP -1.64 LOP 291.97 VP 25.516 GAP -10.94 AZlP 90.31 TkL $25.12 TAp 224.48 RCA 143.69 AlSO 229.73 V2 25.926

RC SO2.?1? GL 13.12 641e 2.98 ZAL 139.62 ZAP 44.25 (T$ 162.26 Z_J[ 72.90 ETE 160.25 ZAC 86.18 ETC 258.69 CLP 46.18

PLANETOCENTRIC CONIC

C3 17.S$4 VHL 4,190 OLA 14.T9 NAJ. 1Ti.91RAO ISI7.T V[L 11.787 PTH 2.08 VHP 4.147 DpA 12.88 RAp 161.66 [CC 1.2888

LNCH AZNTH LNCN TIN( L-1 TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 18 $9 40 2162.14 -2T.32 T|.94 43.06 97.74 19 44 2 2062.1 -25.97 63.43

90.00 10 55 48 4349.34 4.84 |90.33 S?.SO 92.07 12 8 17 3?49.3 1.07 173.68

100.00 20 25 S9 2374.09 -29.57 50.44 42.65 99.20 21 6 33 1774.1 -27.00 41.99

100.00 12 9 10 4112.6_ 5.95 |62.32 36.89 $0.65 15 17 42 3512.6 1.99 155.77

110.00 21 53 3 0104.61 -31.93 29.24 42.10 103.17 22 30 6 1504.8 -29.69 20.69

110.00 12 59 35 $954.9T 8.79 149.60 34.95 56.83 14 5 30 3354.7 4.36 142.31

DIFFERENTIAL CGRRECT|ON$ MIO-COURI( [X(CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.SSS$ TRA S.0659 TC$-9.5285 BAU 2.E405 SGT18126.4 _ 668.3 963 1513.1 ST 3447.4 IR $96.9 S$ 2126.4

ROE .$063 RRk -.1104 RE3 .S922 FAU .2556T RRT -.6322 RRF -.6919 RTF .9956 CRT -.8647 CRS .7644 CST -.9891

FD(-3.EI07 FRA 9.3805 FC-IE.5943 61F 41940 3681215T.4 R23 .0404 R|3 -.9957 LSA 4072.6 MSA 553.0 SSA 18.7

DOE 1.6743 BflA S.2986 BCS 9.5469 FSP 5386 S;1t2139.6 _ $57.5 THA 177.32 EL1 3481.0 EL2 503.0 ALF 171.95

LAUNCH DATE OCT ZS 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 2tl.SS LAP -1.66

RE SOS.?S8 6L 13.03

PLANETOCENTRIC CON I C

C3 18.021 VHL 4.243

LMCH AZNTM LHCH TIME

gO.DO 19 5 24

go. O0 10 55 0

tO0.OO 20 34 26

100.00 12 8 38

110.00 21 59 58

110.00 12 59 37

DISTANCE 850.636 EARTH TO MARS

LOL 32.61 VL 32.?S! GAL -8.48 AZL 88.32 HCA 250,57 SMA 188.79 ECC .23177 INC 1.6838 V! 29.866

LOP 293.18 VP 23.355 GAP -ll.lO AZP 90.25 TAL 324.52 TAp 225,09 RCA 143.50 APO 230.08 V2 25.956

GP 2.92 ZAL 139.32 ZAP 45.25 ETS 162.29 ZAE 71.62 ETE 180.33 ZAC 66.16 ETC 258.66 CLP 45.16

DLA 14.43 RAL 179.53 RAD 855?.7 VEL 11.$07 PTH 2.09 VHP 4.228 DpA lZ.74 RAp 131.83 ECC 1.2966

L-I TIME INJ LAT INJ LO_IG |NJ fit ASC [NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2653.46 -27.26 71.36 43.99 97.97 19 49 40 2055.5 -25.88 62.96

4388.21 5.44 181.39 SS.Z4 62.17 12 T 49 3766.2 I.SS 174.74

2386.25 -28.50 50.02 43.77 99.41 21 lS 58 1768.2 -26.91 41.58

4130.66 8.56 153.32 37.84 60.77 13 17 29 3530.7 2.60 156.76

2100.68 -$1.77 28.94 45.01 103.34 22 34 59 1500.7 -29.61 20.40

3970.99 9.40 149.47 35.90 56.98 14 5 48 3371.0 4.98 14S.16

DIFFERENTIAL CORRECTION6 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATIOn4 ACCURACY

TDE-1.6436 TRA S.4138 TCS-9.4476 BAU 2.2903 SGTt2303.3 6DR 861.1 SGS 1441.6 ST 3550.4 SR 896.0 S$ 2099.0

ROE .5160 RRA -.1066 RE3 .3T02 FAU .24623 flRT -.0429 RRF -.6735 RTF .9954 CRT -.8896 CRS .7879 CST -.9892

FDE-S.ITGZ FRA 9.1231 FC-11.6859 RSP 4Z6SS _10355.4 R23 .0414 RIS -.9955 LSA 4146.S NSA 550.9 SSA 16.6

DOE 1.7629 RRA 6.4945 9C3 9.4650 FSP 5155 S611251T.9 _2 658.8 THA 177.42 ELI 3583.5 EL2 500.8 ALF 172.12

LAUNCH OAT( OCT 28 1984 FLIGHT TIN( $62.00 ARRIVAL DATE NOV 12 1965

DISTANCE 854.794 EARTH TO MARS

LOL $1.4_JR. 32.793 GAL -9.59 A_. 88.30 HCA 261.79 _4A 166.86 ECC .23313 INC 1.695A Vt 29.968

LOP 294_ 25.394 GAP -11.2T AZP 90.24 TAL 323.90 TAP 225.69 RCA 143.29 APO 230.42 v2 25.986

I._ ZAL 140.02 ZAP 44.29 ETS 111.32 ZA( 70.36 ST[ |60.41 ZAC 86.14 ETC 258.62 CLP 44.21

HELIOCENTRIC CONIC

RL 148.69 LAL -.00

RP 211.08 LAP -1.$9

RC 304.746 GL 12.94

PLAN[TOCENTRICCONIC

CS 18.514 VttL 4.305 DLA 14.06 RAL 180.1§ RAO ISi7.T VEL 11,9Z8 PTH 2.09 VHP 4.311 DPA 12.59 RAP 162.04 ECC 1.3047

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME

90.00 19 11 12 2641.11 -2T.20 70.88 44.94 98.20 19 55 20

90.00 10 54 12 4387.50 6.03 192.48 39.21 62.29 12 7 19

100.00 20 40 O 2312.43 -29.44 49.90 44.72 99.62 21 19 22

100.00 12 6 5 4141.12 7.19 164.$5 38.60 60.90 13 17 14

110.00 22 4 57 2096.59 -31.T0 Z$.64 43.94 103.51 22 39 34

110.00 12 39 39 398T.?l 10.02 150.57 59.87 57.15 14 6 4

DIFFERENTIAL C_RRECT|QN6 MIO-COURW[ [XI[CUTI(_I ACCURACy

TOE-I.T719 TRA 6.7RT2 TCS-9,_S3§ BAU 1.3199 SGTII4T8.5 8DR 854.4 S_3 1373.0

ROE .3031 RRA -.1011 RC3 .$492 FAU .23150 RRT -.6541 R_F -.ti§7 RTF .9962

F00-$.1404 FRA 6.9t93 FC-10.$254 BDP 43309 S_B18507.? R£3 .0424 R13 -.9933

DOE 1.8551 9RA 9.T_90 9C$ 9.3216 F94P 4929 SGl12490.$ SG£ 659.9 THA 177.51

P_ CST TIM INJ 2 LAT INJ 2 LONG

2048.8 -25.76 62.50

3?87.5 2.S0 175.81

1762.4 -26.61 41.1T

3549.1 3.22 157.77

1496.6 -29_32 20.11

338T.7 5.62 144.04

ORBIT 0ETERNINATI(_ ACCURACY

ST 3653.6 SR 699.0 SS 2070.9

CRT -.6943 CRS .7915 CST -.9894

LIA 4221.9 NSA 548.6 $SA 18.4

ELI $686.3 EL2 498.3 ALF 172.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT( OCT 26 1964

HELIOCENTRIC CONIC

RL 148.69 LAL -,00

RP 210.62 LAp -1.69

RC 305.746 GL 12.85

PLANETOCENTRIC CONIC

C3 19,036 VHL 4,363

LNCH AZMTM LNCH TIME

90.00 19 17 2

90.00 10 53 22

100,00 ZO 45 34

100,00 12 7 30

110.00 22 9 59

110.00 12 59 $5

FLIGHT TIN( 384.00 ARRIVAL DATE NOV 14 1965

DISTANCE 856,951 EARTH TO MARS

LOt. 32,61 VL 32.789 GAL -8,73 AZL 88,29 HCA 263.00 SNA 186.93 ECC .23455 INC 1.7069 Vl 29.966

LOP 295,61 VP 23,432 GAP -11,44 AZP 90,21 TAL 323,27 TAp 226,28 RCA 143.08 APO 230.77 V2 26,015

GP 2.80 ZAL 140.73 ZAP 43,34 ETS 182,34 ZN[ 69.13 ETE 180.48 ZAC 86.13 ETC 258,58 CLP 43.26

OLA 13,69 RAL 180,78 HAD 6567,8 VEL 11,050 PTH 2,10 VHP 4,396 DpA 12.43 RAp 162.27 ECC 1.3133

L-| TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2642,20 -27,13 70,41 45.90 98,43 20 1 4 2042,2 -25.$9 62.04

4407,19 6,68 183,59 40,19 62,42 12 8 49 3807.2 2,93 176.91

2356,66 -29,37 49,18 45,87 99,83 2124 51 1756.6 -26,72 40.77

4167.98 7.78 165.40 39.59 61.05 13 1G 58 3568.0 3.86 156.81

2092.53 -31,64 28,34 44,89 103,67 22 44 52 1492.5 -29,44 19.82

4004,86 10,65 151,30 37,86 57,32 14 G 20 3404.9 6.27 144.95

DIFFERENTIAL C_RECTIONS

TDE-I.9?6S TRA 9.9664 TC3-9.2515 BAU 2.3583

ROE .5620 RRA -.0998 RC3 .5290 FAU .22012

FOE-S,IOZ6 FRA 6.6199 FC-10,0109 RSP 43985

BOE 1,9503 ORA 6.9671 0C3 9.2966 FSP 4711

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148,69 LAL -.00

RP 210.58 LAP -1.71

RC $06.737 St. lZ.74

PLAN(TOCENTRIC CONIC

CS 19.569 VtAL 4.429

LNCH AZMTH LNCH TIM(

90.00 19 22 SS

90.00 10 51 31

100.00 20 51 12

100.00 lZ 9 55

110.00 22 15 3

110.00 12 59 33

MID-COUR$1[ EXECUTION ACCURACY

SG712945.1 STIR 848.1 803 1306.4

mRT -._60 RRF -.6586 RTF .9950

SG812675.5 R25 .O435 R13 -.9951

Kl12658.t SA;Z 690.8 THA 177.59

FLIGHT TIM( 399,00

DISTANCE 843.100

LOL 32,61 VL 32,793 GAL -9098 AZIL 88,29 HCA 264,23 SMA 187.00 ECC .23604

LOP 299.84 VP 23.499 GAP -11.90 AZ1P 90.17 TN. 322.62 TAp 226.85 RCA 142.86

GP 2.74 ZAL 141.44 2AP 42.42 ET$ 182.37 ZAE 67.93 ETE 180.55 ZAC 86.13

DLA 13,30 HAL 101,41 RAID 8_7,8 VI[L 11,873 PTH 2,11 VHp 4,484 DpA 12,25

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2935.65 027.07 99.64 49.88 98.66 20 6 50 2035.6

4427.28 7.34 194.73 41.20 62.57 12 S 18 3827.3

9330,93 -2R,30 48,77 48,85 100,04 21 30 23 1750.9

4187.23 8.41 166.48 40.60 61.21 13 16 42 3587.2

2088.54 -31.57 28.05 45.85 103.83 22 49 52 1488.5

4029,80 11,L_) 182,25 38,87 37,82 14 6 38 3422.4

DIFFERENTIAL CGRRECTION6

TOE-1.9792 TRA 7.2119 TC3-9.1378 BAU 2.3968

ROE .5403 RflA -.0995 RC3 .5097 FAU .20909

FDE-3.0937 FRA 9.3715 FCS-9,240R R�P 44828

BD( 2.0488 BRA 7.2124 BC$ 9.1520 FSP 4498

ORBIT DETERMINATION ACCURACY

ST 3756.1 SR 700.0 SS 2041.4

CHT -.6994 CRS .7952 CST -.9895

LEA 4297.3 MSA 546.1 SEA 10.3

ELI 3768.5 EL2 496,1 ALF 172.44

ARRIVAL DATE NOV 16 1965

EARTH TO MARS

INC 1.7184 vl 29.966

APO 231.14 V2 26.043

ETC 258.54 CLP 42.35

RAp 162.54 ECC 1.3224

INJ 2 LAT INJ 2 LONG

-26.59 61.58

3.56 179,04

-20.63 40.37

4,51 159.87

-29,35 19.54

6.93 145.87

ORBIT DETERMINATION ACCURACy

ST 3858,4 SIR 700.8 SS 2011.1

CRT -,7042 CRS ,7990 CST -.9895

LEA 4373.4 MSA 543.6 SEA 16.1

EL1 3890.3 ELI 493.5 ALF 172.59

NID-(OURW[ [X(CUTICN ACCURACY

SGT12809,4 _ 642.3 903 1242.0

RRT -.8184 RRF -.6820 RTF ,9948

SG012884,1 228 ,0447 RI3 -,9949

$GII2RIT.O 9_ 661.4 THA 177.66

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 146.69 LAL -,00

RP 210.34 LAP -1.72

RC 307.719 GL 12.64

PLANETOCENTRIC CONIC

C3 20.173 VHL 4.491

LNCM AZIdTH LMCH YINE

90.00 19 28 SO

90,00 10 51 39

100.00 20 SS 52

100,00 12 6 18

110.00 22 20 10

llO.O0 12 59 29

FLIGHT TIM( 38R,00 ARRIVAL DATE NOV IS 1965

DISTANCE 867.259 EARTH TO MARS

LO(. 32.61 VL 82.796 GAL -T.03 AZL 88.27 HCA 205.45 SMA 187.08 ECC .23760 INC 1.7299 Vl 29.966

LOP 298.06 VP 23.506 GAP -11.77 AZP 90.14 TAL 321.96 TAp 227.41 RCA 142.63 APO 231.52 V2 26.071

GP 2.68 ZAL 142.17 ZAp 41.53 (T$ 182.39 ZAE 66.76 ETE 180.61 ZAC 86.14 ETC 258.49 CLP 41.46

DLA 12.91 RAL 182.04 RAD 4567.8 VEL 11.898 PTH 2.11 VHp 4.573 DpA 12.07 RAp 162.84 ECC 1.3320

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2929,18 -27.00 6R.48 47.87 98.88 20 12 39 2029.2 -25.49 61.13

4447.73 7,95 165.86 42,28 82.73 12 S 46 3847.7 4.23 179.18

2345,29 -26,24 48,39 47,64 100,24 21 35 57 1745,3 -26,58 39.97

4209.67 9.06 167.89 41.64 61.89 13 16 25 3606.9 5.17 160.96

2084.62 -31.81 27.76 49.85 103.99 22 54 55 1484.6 -29.27 19.27

4040.29 11.94 183.22 39.91 57.73 14 6 49 3440.3 7.60 146.82

DIFFERENTIAL CORRECTIONS

TDE-2.0797TRA 7.4630 TC3-9.0185 8AU 2.4351

ROE .5491 RflA -.0941 RC3 .4912 FAU .19848

FDE-S.02S2 FRA 8,1263 FC3-0,8167 BSP 48288

BDE 2.1510 BR4 7,4635 6C3 9,0289 FSP 4291

LAUNCM DATE OCT 26 1904

HELIOCENTRIC C_IC

RL 149.69 LAL -,00

RP 210.10 LAP -l.T4

RC 309,691 _ 12.53

PLAN[TOCENTRIC CONIC

C3 20.792 VHL 4.590

LNCH AZNTH LNCH TIME

90.00 19 34 47

90.00 10 80 46

100.00 21 2 34

100.00 12 3 40

110.00 22 25 19

110.00 12 89 2S

MIO-COURI.ME EXECUTION ACCURACY

SG712982.3 SM 837.0 SG3 1180.0

RRT -,8118 RRF -,6492 RTF ,9946

SGIIILq189.8 R_8 ,0461 R13 -,9947

SGllnT2.4 $02 661.8 THA 177.73

ORBIT DETERMINATION ACCURACY

ST 3960.2 SR 701.6 SS 1979.7

CRT -,7090 CRS .8029 CST -,9896

LEA 4449,9 MSA 540,9 SEA 16.0

EL1 3991.8 EL2 490.9 ALF 172.73

FLIGHT TIRE 390.00 ARRIVAL DATE NOV 20 1965

DISTANCE 871.409 EARTH TO MARS

LOL 32.91 VL 32.802 GAL -7.19 AZL 88.28 HCA 266.68 SNA 187.18 ECC .23922 INC 1.7413 vl 29.966

LOP 299,29 V1P 23,542 GAP -11,94 AZP 90,10 TAL 321,28 TAP 227,99 RCA 142,38 APO 281,92 V2 26.098

reP 2,63 ZAL 142,60 ZAP 40,9T [T$ 1_,41 ZN[ 88,61 ETE 180,98 ZAC 86.16 ETC 258,43 CLP 40.60

DLA 12.51R_L 182.66 RkO 8SST,R V(L ll.tt4 PTH 2.12 VHP 4.665 OPA 11.88

L-I TIM( INJ LAT INJ LONG INJ RT AIK; INJ AZNTH INJ TIPE PO CST TIN

2922.60 -26.93 69.0_ 46_118 99.10 20 18 30 2022.8

4494.59 0.59 lOT.06 43.|8 62.92 12 5 14 3868.9

2339.72 -28.17 4T.N Re.14 100.44 21 41 33 1739.7

4226.67 9.71 160.72 42.69 61.59 J9 16 7 3626.9

2000.79 -81.48 27,48 47.82 104.18 22 59 59 1480.8

4058.57 12.91 154.93 40.97 57.99 14 7 3 3458.6

DIFFERENTIAL C_RRECTION9

TOE-2.1999 TRA 7.7198 TC3-8.2R54 6AU 2.4734

ROE .8591 RRA -,0920 RC3 .4736 FAu .18818

F09-2,9912 FRA 7o8930 FC3-7,8389 21P 48R83

ROE 2.2870 BRA 7.7204 BC3 9,8980 FSP 4090

RAP 163,16 ECC 1.3422

INJ 2 LAT INJ 2 LONG

-25,40 60,69

4,90 180.35

-26,44 $9.59

5.94 162.07

-29.18 19.00

8.28 147.80

OR21T OET[RNINATION ACCURACY

ST 4061,4 SR 702,3 SS 1947.3

CRT -.7138 CR$ ,8069 CST -,9996

LSA 4526.7 NSA 538.0 SEA 15.8

EL1 4092,7 EL2 488,1 ALF 172.86

MID-COURRI[ [_lrCUTION ACCURACY

IGT|$119.8 lill 832.0 St,,3 1120.0

RRT -.6052 W -,_10 RTF .9943

8CAI18189.0 RZ8 ,0474 R13 -,9944

80115122.3 I_ 691.9 THA 177.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT Z$ 1964 FLIGHT TIM( 392.00

H(L|OCENTRIC CCOtlC DISTANCE 875.555

RL 148.89 LAL -.00 LOt. 32.61 VL 32.$07 GAL -7.35 AZL 88.25 HCA 267.91 SMA 187.23 ECC

RP 209.88 LAP -1.75 LOP 300.52 yp 23.577 GAP -12.12 AZP 90.06 TAL 320.59 TAp 226.49 RCA

RC 309.654 GL 12.41GP 2.57 ZAL 143.8) ZAP )9.84 (TS 182.42 ZAE 64.49 ETE 160.74 ZAC

PLANETOCENTRIC CONIC

C3 21.447 VNL 4.8810LA 12.11RAL 168.)1RAO S$$7.9 QEL 11.951PTH 2.13 VHP 4.759 OPA

LNCH AZNTH LRCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH XNJ T|ME

90.00 19 40 46 2618.54 -29.98 68.88 49.91 99.31 20 24 22

90.00 10 49 $2 4489.75 9.25 186.29 44.36 63.12 12 4 42

100.00 21 8 17 2394.27 -28.10 47.57 49.67 100.64 21 47 12

100.00 12 5 2 4247.22 10.39 199.67 4).77 61.90 l) 15 49

110.00 22 30 29 2077.09 -)|.39 27.20 48.83 104.)0 23 $ 6

110.00 12 59 19 4077.21 li,28 155.25 42.05 58.21 14 7 17

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUT[OI ACCURACY

70E-2.2979 TRA 7.9839 TC3-8.7479 BAU 2.5117 $G71)2§8.2 $GR 927.5 SG5 1062.3

ROE .5874 RRA -.OgOS RC) .4586 FAU .17825 RRT -.5999 flRF -.6)66 RTF .9940

F08-2.9381 FflA 7.6440 FCS-T.1950 8SP 46425 S8819284.0 R2) .0489 R13 -.9941

BOE 2.3889 BRA 7.9841 8C3 8.7598 FSP )894 S8113267.5 SG2 861.7 THA 177.85

LAUNCH DATE OCT ZS 1984 FLIGHT TIM( )94.00

NELIOCENTRIC CClIIC DISTANCE 879,696 EARTH

RL 148.89 LAL -.00 LOt- 32.G1 VL )2,811 GAL -7.52 AZL 88.24 HCA 269.14 SNA 187.31 ECC .24268 IHC

RP 209.88 LAP -1.79 LOP 301.73 VP 2|v_12 GAP -12.29 AZP 90.0) TAL 319.87 TAp 229.01 RCA 141.86 APO

RE 310,807 GL 12.29 GP 2.52 ZAL 14_.37 ZAP 39.03 ETS 182.44 ZA( 63.$9 ETE 180.80 ZAC 86.21 ETC

PLAN_TOCENTNIC CONIC

CS 22.141 VNL 4.705 OLA 11.69 RAL |83.95 RAO &567.9 VEL 11,980 FTH 2.14 VHP 4.855 DPA 11.46 RAP

LNCH AZNTH LNCH TIME L-I TIME 114,1 LAT |NJ I.CNG INJ RT ASC 1NJ AZMTH INJ TIME

90.00 19 49 48 2610.40 -28,79 68.14 50.95 99.52 20 30 16

90.00 10 48 58 4311.25 8.91 189.5) 45.48 63.34 12 4 9

100.00 21 14 2 2826.94 -29.03 47.19 50.70 100.8) 21 52 51

100.00 12 4 ZS 4267.94 11.03 171.05 44.87 62.04 15 15 31

110.00 22 35 41 207).45 -31.)2 26.94 49.85 104.44 2) 10 15

110.00 12 59 19 4096.20 1).96 156.31 4).16 58.47 14 7 29

OIFFERENTIAL CCRR(CTION$ MID-COUR$1[ Ex(CUT|(:_I ACCURACY

SGT13398.8 $GR 82).2 SG3 1006.6

RRT -.5947 RRF -.6329 RTF .9937

SG813424.0 R2) .0504 RI5 -.9938

84113407.7 $82 661.3 THA 177.90

70E-2.4129 TRA 8.2339 TC3-8.8039 BAU 2.5502

ROE .3770 RRA -.0894 RC3 .4403 FAU .16866

F0(-2.8992 FRA 7.4083 FC$-6.5947 8_P 46961

BD( 2.4608 BRA 6.2544 8C3 9.$152 FSP )705

ARRIVAL DATE NOV 22 1985

EARTH TO MARS

.24091 INC 1.7527 Vl 29.968

142.13 APO 232.34 V2 28.124

86.16 ETC 258.$8 CLP 39.77

11.67 RAP 163.51 ECC 1.3530

PO C3T TIM INJ 2 LAT INJ 2 LONG

2016.5 -25.30 60.26

3889.7 5.57 181.54

1734.3 -26.34 39.21

)647.2 6.51 163.20

1477.1 -29.10 18.74

3477.2 8.98 148.79

ORBIT DETERMINATION ACCURACY

ST 4162.4 SR 702.9 $8 1914.1

CRT -.7187 CRS .8110 CST -.9896

LSA 4604.0 MSA 534.9 SSA 15.7

ELI 4193.3 EL2 485.1ALF 172.g9

ARRIVAL DATE NOV 24 1965

TO MARS

1.7841 vl 29.966

232.77 V2 26.149

258.32 CLP 38.96

163.89 ECC 1.3644

PO CST TIM INJ 2 LAT INJ 2 LONG

2010.4 -25.20 59.83

$911.2 6.25 182.76

1728.9 -26.25 38.84

3667.9 7.20 164.35

1473.4 -29.02 18.49

3496.2 9.68 149.81

ORBIT DETERMINATION ACCURACY

3T 4262.3 SR 703.4 SS 1879.6

CRT -.7235 CRS .81§2 CST -.9896

LSA 4681.0 MSA 531.8 $3A 15.6

EL1 4293.0 EL2 482,1ALF 173.10

LAUNCH DATE OCT 26 1984

HELIOCENTRIC C(_IC

RL 148.89 LAL -.00

RP 209.44 LAP -1.78

RC 311.551 GL 12.16

eL ANETOCENTRIC CONIC

C3 22.878 VHL 4.783

LNCH AZMTH LHCH TIME

90.00 19 52 47

90.00 10 46 4

100.O0 21 lg 49

100.00 12 3 43

110.00 22 40 55

110.00 12 59 7

FLIGHT TIME 396.00 ARRIVAL DATE NOV 26 1985

DISTANCE 883.$32 EARTH TO MARS

LOL 32.61VL 32.816 GAL -7.69 AZL 88.22 HCA 270.37 SNA 187.40 ECC .24453 INC 1.7755 vl 29.966

LOP 302.99 VP 23.645 GAP -12,47 AZP $9,99 TAL 319.14 TAp 229,51 RCA 141.57 APO 233.22 V2 26.174

GP 2.48 ZAL 145.12 ZAp 38.25 ET3 182.45 ZAE 62.31ETE 180.85 ZAC 86.25 ETC 258.25 CLP 38.18

DLA 11.28 RAL 184.59 RAO 6567.9 VEL 12.011 pTH 2.14 VHp 4.954 DpA 11.24 RAp 164.29 ECC 1.3765

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

2604.40 -26.73 67.72 52.01 99.72 20 36 12 2004.4 -25.11 59.42

4533.09 10.57 190.79 46.59 63.58 12 3 37 39_3.1 6.94 183.99

2323.75 -27.97 46.62 51.76 101.01 21 58 32 1723.7 -26.16 38.48

4288.98 11.70 172.25 46.00 62.29 13 15 12 3689.0 7.90 165.33

2069,96 -31.26 26.69 50.90 104.58 23 15 25 1470.0 -28.95 18.25

4115.53 14.64 157.59 44.29 58.76 14 7 42 3515.5 10.40 150.85

DIFFERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY oRBIT DETERHINATION ACCURACY

TDE-2.3314 TRA 8.5300 TC)-8.4587 9AU 2.5895 SGT1)535.3 $GR 819.3 SG3 953.1 ST 4361.9 SR 703.9 $S 1844.4

ROE .5869 flRA -.0887 RCS .4249 FAU .15947 RRT -.5908 RRF -.6301RTF .9933 CRT -.7284 CRS .8195 CST -.9895

FOE-2.8477 FRA 7.1701 FCS-6.0352 8SP 47489 S881)580.1 R23 .0521 R13 -.9934 LSA 4758.5 HSA 328.4 SSA 15.4

8DE 2.3985 8RA 8.5305 8C3 8.4673 FSP 3519 S811)544.0 SG2 860.7 THA 177.95 EL1 4392.3 EL2 478.9 ALF 173,21

LAUNCH DATE OCT 26 1964 FLIGHT TIHE )98.00 ARRIVAL DATE NOV 28 1965

NELIOCENTRIC C_ilC DISTANCE 887.962

RL 148.69 LAL -.00 LOt. )2.61 Vb )2,821 GAL -7.87 AZL 88.21 HCA 271.61 SNA 187.48 ECC

tip 209.24 LAP -1.79 LOP 304.22 VP 23,878 GAP -12.64 AZP 69.95 TAL )18.39 TAp 2)0.00 RCA

RC 312.486 GL 12.03 GP 2.43 ZAL 145.87 ZAP 37.48 ETS 182.47 ZAE 61.26 ETE 180_91 ZAC

PLANETOCENTR IC CON| C

C3 23.634 VHL 4.884 DLA 10.88 RAL 185,24 RAD 6588.0 VEL 12.04) PTH 2.15 VHP 5.055 OpA

LNCH AZMTH LNCH Title L-] TINS INJ LAT INJ LONG INJ RT ASC INJ AZI_ITi INJ TIME

90.00 19 58 30 2598.56 -29.66 67.30 5).09 99.92 20 42 8

90.00 10 47 9 4555.25 11.24 192.07 47.7) 6).84 12 3 4

100.00 21 25 36 2318.70 -27.90 46.46 52.8) 101.19 22 4 15

100.00 12 3 5 4310.35 12.)7 173.48 47.15 62.57 15 14 54

110.00 22 46 9 2088.82 -)1.21 26.44 51.95 104.72 23 20 36

110.O0 lZ 58 $9 41)5.19 15,)3 156.49 45.45 59.07 14 7 54

DIFFERENTIAL C_RRECTION$ HID-COURSE EXECUTION ACCURACY

TOE-2.6340 TRA 8.8147 1C3-9.3018 2AU 2.6284 SG713886.8 _ 815.5 983 901.4

flOE .5971 RflA -.0886 RC3 .4100 FAU .15055 RRT -.5871RRF -.6279 RTF .9929

F9E-2.8004 FRA 6.9387 FC3-5.5102 BSP 47999 SG813691.1 R25 .0539 R1) -.99)0

BDE 2.7203 BRA 8.8152 8C3 8.)117 FSP )340 ST8113675.2 $82 659.8 THA 177.99

EARTH TO MARS

.24646 INC 1.7870 vl 29.966

141.27 Apo 233.68 v2 26.198

86.30 ETC 258.19 CLP 37.42

11.01 RAP 164.71 ECC 1.3893

PC) CST TIM INJ 2 LAT INJ 2 LONG

1996.6 -25.02 59.02

3955.3 7.64 185.25

1718.7 -26.07 38.13

)710.3 8.60 166.72

1466.6 -28.87 16.02

)5)5.2 11.12 151.92

ORBIT DETERMINATION ACCURACY

ST 4460.5 SR 704.2 SS 1808.0

CRT -.75)3 CRS .8239 C$T -.g894

LSA 4835.g MSA 525.0 SSA 15.3

ELI 4490.7 EL2 473.8 ALF 173.32

520



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE OCT 27 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC C(:_%C

RL 148.63 LAL -.OO LOL 33.61VL

RP 236.29 LAP .38 LOP 217.42 VP 20.945 GAP 6.91 AZP 84.30 TAL 334.12 TAp 157.94 RCA 145.68

RC 193.877 GL -40.76 GP 27.63 ZAL 119.28 ZAF 140.42 ETS 139.13 ZAE 149.71ETE 67.59 ZAC 116.32

PLANETOCENTRIC CO_llC

C3 25.416 VHL 5.0410LA -31.00 RAL 148.07 RAD 6568.0 VEL 12.116 PTH 2.17 VHP 5.862 DpA 22.98

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

76.63 23 4 3 1287.37 19.80 353.52 21.24 114.35 23 25 30 687.4

103.17 2 37 33 613.70 19.81 303.80 21.25 114.34 2 47 47 13.7

76.83 23 4 3 1287.37 19.80 353.52 21.24 114.35 23 25 30 687.4

103.17 2 37 33 613.70 19.81 303.80 21.25 114.34 2 47 47 13.7

110.00 1 31 28 820.67 9.77 313.85 15.59 122.92 I 45 8 220.7

110.00 5 13 15 5416.44 30.53 249.07 25.61 106.19 6 43 31 4816.4

DISTANCE 572.608 EARTH TO MARS

33,180 GAL -5.07 AZL 95.71HCA 183.83 SHA 193.85 ECC .24845 1NC 5.7143 vl 29.974

APO 242.01 V2 23.261

ETC 254.26 CLP 150.45

RAp 199.83 ECC 1.4183

1NJ 2 LAT INJ 2 LONG

22.92 346.03

22.93 296.31

22.92 346.03

22.93 296.31

14.03 307.35

32.44 240.38

DIFFERENTIAL CORRECTI(_IS

TOE 2.2394 TRA-2.2559 TC3 1.6738 6AU .8298

ROE 1.6478 flRA-l.2241 RC3 1.7785 FAU .15607

FDE-5.1666 FRA 3.2389 FC3-5.3162 BSP 18161

BDE 2.9033 BRA 2.5666 6C3 2.4423 FSP 2480

LAUNCH DATE OCT 27 1964

HELIOCENTRIC COLIC

RL 148.65 LAL -.00 LOL 33.61 VL

RP 235.94 LAp .35 LOP 218.39 VP

MID-COURSE E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4274.5 SGR 3203.1 SG3 780.7 ST 2699.1 SR 2156.4 SS 3045.9

RRT .9659 RRF -.9989 RTF -.9536 CRT .9938 CRS .9999 CST .992A

S6B 5341.5 R23 -.2104 R13 -.9775 LSA 4598.3 MSA 261.4 SSA 1.9

SG1 5299.5 SG2 668.5 THA 36.57 EL1 3449.7 EL2 187.3 ALF 38.58

FLIGHT TIME 242.00 ARRIVAL DATE JUN 26 1965

RC 196.086 GL -32.24 _ 23.27 ZAL 122.24 ZAP 142.84 ETS 143.89 ZN[ 153.82 ETE

PLANETOCENTRiC CONIC

C3 20.492 VHL 4.527 DLA -22.92 RAL 151.26 RAD 6567.8 V[L 11.911PTH 2.12 VHP

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ AZMTH

90.00 22 26 45 1409.83 4.67 354.85 14.24 117.96

90.00 3 36 20 5674.77 27.60 267.61 21.44 95.60

100.00 23 32 4T 1202.96 3.03 338_76 13.33 119,75

100.00 5 16 59 5356.66 29.67 244.39 21.62 93.83

110.00 0 9 39 1099.66 -.60 328.54 10.94 124.17

110.00 7 0 32 5032.73 34.18 219.94 21.77 89.44

DIFFERENTIAL C(_R(CTION6 HID-COURSE EXECUT|ON ACCURACy

TOE 1.8401 TRA-Z.2746 TC$ 2.0476 8Au .7537 _T 4316.6 8GR 2749.7 SG3 903.8

ROE 1.2739 RflA-l.0776 RC3 1.6376 FAU .17414 RRT .9663 RRF -.9992 RTF -.9569

FOE-4.7157 FflA 3.9476 FC3-7.3571BSP 17472 $68 5118.0 fl23 -.2176 RI3 -.9757

60E 2.2381 6RA 2.5171 6C3 2.7513 FSP 2888 _1 5082.5 $42 601.5 THA 32.12

65.15 ZAC 112.24

DISTANCE 576.213 EARTH TO MARS

33.155 GAL -4.98 AZt. 94.19 HCA 184.79 SHA 193.37 ECC .24622 INC 4.1920 vl 29.974

20.944 GAP 6.49 AZP 85.82 TAL 334.37 TAp 159.16 RCA 145.76 APO 240.99 V2 23.297

ETC 254.75 CLP 150.17

5.500 DpA 18.80 RAp 198.35 ECC 1.5372

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

22 52 15 809.6 8.38 348.13

5 12 54 5074.8 28.29 258.98

23 52 50 603.0 6.97 332.18

6 46 16 4756.7 29.88 235.59

0 27 59 499.7 3.69 322.33

8 24 24 4432.7 33.72 210.72

ORBIT DETERMINATION ACCURACY

ST 2511.4 SR 1673.3 SS 2941.6

CRT .9935 CRS 1.0000 CST .9932

LSA 4207.7 HSA 234.4 SSA 3.3

ELI 3013.6 EL2 158.8 ALF 33.61

LAUNCH DATE OCT 27 1964 FLIGHT T|ME 244.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC 01STANCE 579.840 EARTH

RL 146.65 LAL -.00 LOt. 33.61 VL 33.131 GAL -4.90 AZL 93.18 HCA 185.76 SMA 192.93 ECC .24409 INC

RP 235.59 LAp .32 LOP 219.36 VP 20.946 GAP 6.08 AZP 86,64 TAL 334.61 TAp 160.57 RCA 145.83 APO

RC 198.280 GL -25.64 GP 20.16 ZAL 124.03 ZAP 144.06 ETS 148.06 ZAE 156.86 ETE 63.74 ZAC 109.31ETC

PLANETOCENTRIC CONIC

C3 17.684 VNL 4.229 OLA -16.62 RAL 153.47 RAD 6567.7 VEL 11.801 pTH 2.09 VHP 5.250 DpA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LORG INJ RT ASC INJ AZNTH INJ TIME

go.o0 21 25 36 1643.16 -2.85 7.89 12.42 118.19 21 52 59

90.00 4 59 6 5376.97 27.87 245.90 18.73 84.76 6 28 43

100.00 22 37 32 1411.05 -4.02 350.18 11.78 119.65 23 1 3

100.00 6 29 51 5084.31 29.19 224.21 18.57 83.27 T 54 35

110.00 23 24 59 1262.39 -6.96 337.08 9.94 123.35 23 46 2

110.00 7 56 53 4805.73 32.64 202.44 17.93 79.22 9 18 59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.5838 TRA-2.2635 TC$ 2.3258 BAU .7069 $GT 4326.3 SGR 2424.0 SG3 1003.8

ROE .9526 RflA -.9555 RC3 1.8255 FAU .16917 flRT .9661RRF -.9992 RTF -.9368

FOE-4.3474 FRA 4.4892 FC3-9.1579 BSIP 16973 _ 4956.1 R23 -.2232 R13 -.9742

6DE 1.6483 BRA 2.4570 BC3 2.9563 FSP 3214 SGI 4926.Q SG2 549.5 THA 28.82

FLIGHT TIM( 246.00LAUNCH DATE OCT 27 1964

TO MARS

3.1770 vl 29.974

240.02 V2 23.333

255.04 CLP 149.60

15.84 RAp 197.28 ECC 1.2945

PO CST TIM INJ 2 LAT INJ 2 LONG

1043.2 .94 1.26

4777.0 26.85 237.38

811.0 -.04 343.66

4484.3 27.95 215.63

662.4 -2.53 330.83

4205.7 30.81 193.70

ORBIT DETERMINATION ACCURACY

ST 2351.6 SR 1333.8 89 2810.0

CRT .9932 CRS 1.0000 CST .9941

LSA 3900.8 MSA 207.0 SSA 5.1

ELI 2710.0 EL2 136.9 ALF 29.84

HELIOCENTRIC r._NIC DISTAINS 583.486

RL 146.65 LAL -.00 LOL 33.61 VL 35.108 GAL -4.86 AZL 92.45 HCA 186.74 _M4A 192.50 ECC

RP 233.24 LAp .26 LOP 220.34 V1P 20,630 GAP 5.67 AZP 67.56 TAL 334,64 TAp 161.58 RCA

RC 200.460 6L -20.46 GP 17.63 ZAL 1Z3.06 ZAP 144.36 ETS 15|.60 zN[ 159.24 ETE 63.21 ZAC

PLANETOCENTR|C CONIC

C3 19.561 VHt. 4.040 OLA -11.63 RAt. 153,04J RAID 6367.7 VI[L 11.753 PTH 2.07 VHp 5.056 DPA

LNCH AZII4TH LNCN TIME L-1 TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME

90.00 2U 4T 30 1766.72 -7.73 16,54 11.16 117.33 21 17 26

90.OO 5 49 54 5181.21 25.87 231.94 16.69 70.05 7 16 15

100.00 22 2 5W 1553.33 -6.T§ 356.10 11.61 118.70 22 28 49

100.00 7 17 9 4699,68 26.60 210._HD 1|.40 76.63 8 38 49

110.00 22 57 30 1381.43 -11.40 343.46 10.02 122.45 23 20 51

110.OO 8 $6 45 4644.51 L_9.97 190.64 15.48 72.72 9 56 9

DIFFERENTIAL CCIINECTION6 N|0-COUfl$( [Id[CUT|CIq ACCURACY

13)( t.4135 511A-2.2306 TC3 2.3500 BAU .6787 SGT 4324.t SGR 2112.1SG3 1090.6

ROE .7555 RRA -.8574 RC3 1.7613 FAU .20234 RRT .9670 RRF -.9990 flTF -.9615

FDE-4.05ST FRA 4.9357 FC-10.7334 BSP 18415 _,8 4843.5 R23 -.2223 R13 -.9741

BOE 1.6026 BRA 2.3867 BC3 3.1107 F84P 3503 SGI 4817.7 _2 499.0 THA 26.32

ARRIVAL DATE J UN 30 1965

EARTH TO MARS

.24205 INC 2.4531 vl 29.974

145.90 APO 239.09 V2 23.369

107.11 ETC 255.23 CLP 146.86

13.66 RAP 196.47 ECC 1.2686

PO CST TIM INJ 2 LAT INJ 2 LONG

1196.7 -4.01 9.84

4581.2 23.96 223.79

953.3 -4.85 351.48

4299.8 24.88 202.79

781.4 -7.04 337.08

4044.5 27.31 182.46

ORBIT OETERI41NATION ACCURACY

ST 2227.3 SR 1135.2 SS 2684.3

CRT .9933 CR9 .9997 CST .9955

LSA 3664.1 NSA 174.4 SSA 7.7

EL1 2497.4 EL2 117.3 ALF 26.91

st1



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 27 1g64 FLIGHT TIM( 248.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC DISTANCE 587.148 EARTH TO MARS

RL 148.65 LAL -.DO LOt. 33.81 VL 33.096 GAL -4.75 AZL 91.91HCA 187.72 SNA 192.09 [CC .24010 INC 1.9|02 V1 29.9?4

RP 234.89 LAP .26 LOP 221.32 vp 20.956 GAP 5.27 AZP 83.11 TAL 335.07 TAP 182.78 RCA 145.97 APO 238.21 V2 23.405

RC 202.623 GL -16.32 GP 18.09 ZAL 125.80 2AP 144.80 ET8 154.59 ZAE 181.18 (T( 63.48 ZAC 105.42 ETC 255.36 CLP 148.02

PLANETOCENTRIC CONIC

C3 15.293 VHL 3.9110LA -?.86 RAL 158.25 RAD §587.9 VEL 11.691PTH 2.06 VHP 4.89§ DpA 11.99 RAP 195.82 (CC 1.2517

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT

90.00 20 20 6 1912.53 -11.28

90.00 Q 26 4G 5035.92 23.44

100.00 21 37 46 1662.00 -12.23

100.00 7 51 48 4761.68 24.46

110.00 22 37 36 1474.68 -14.75

110.00 9 8 27 4521.79 27.18

DIFFERENTIAL C_RECTIONS

TOE 1.2727 TRA-2.2043 TC3 2.6795 OAU .9512

ROE .6238 RRA -.7802 RC3 1.7219 FAU .21401

FOE-5.8151 FRA 5.3334 FC-12.1159 BSP 19297

BDE 1.4174 BRA 2.3383 0C3 3.1850 FSP 3797

INS'LONG INJ RT ASC [NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

23.19 12.43 116.15 20 51 59 1312.5 -?_66 16.37

221.99 15.37 73.64 7 50 42 4435.9 20.97 214.19

4.28 11.94 117.49 22 5 28 1062.0 -8.48 357.53

201.48 15.03 72.26 9 11 9 4161.7 21.80 193.69

348.91 10.48 121.19 23 2 10 674.7 -10.51 342.07

182.18 13.95 68.43 10 23 49 3921.8 24.01 174.46

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4209.9 _ 1994.7 SG3 1169.4 ST 2109.4 SR 978.1 SS 2569.9

RflT .9659 RRF -.9907 flTF -.9618 CRT .9929 CRS .9992 CST .9965

4740.0 923 -._53 913 -.9730 LSA 3460.4 HSA 152.3 SSA 11.0

SG1 4716.5 _2 470.6 THA 24.40 EL1 2319.9 EL2 107.6 ALF 24.80

LAUNCH DATE OCT 27 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC C_IIC DISTANCE 590.821 EARTH TO MARS

RL 148.65 LAL -.00 LOL 33.61 VL 33.065 GAL -4.68 AZt. 91.49 HCA 188.70 W4A 191.70 ECC .23824 INC 1.4863 V1 29.974

RP 234.55 LAP .22 LOP 222.31 VP 20.964 GAP 4.87 AZP 89.53 TAL 335.28 TAP 163.98 RCA 146.03 AlSO 237.38 V2 23.442

RC 204.770 r_. -12.95 _ 14.99 ZAL 125.84 ZAP 144.33 ETS 157.12 ZAE 162.91 ETE 64.55 ZAC 104.07 ETC 255.45 CLP 147.12

PLAN_TOCENTRIC C._IIC

CS 14.564 VHL 3.616

LNCH AZMTH LNCH TIM(

90.00 19 58 42

90.00 6 55 23

100.00 21 17 59

100.00 9 19 47

110.00 22 21 31

110.00 9 51 43

DIFFERENTIAL COIR(CTION9

TDE 1.1683 TRA-2.1837 TC3 2.7867 9AU ,6329

ROE .5354 RflA -.7144 RC3 1.9707 FAU ,22411

FOE-3.6422 FflA 5.8735 FC-13.4405 BSIP 19012

60E 1.2951 BRA 2,2905 BC3 3.2491 FSP 4037

OLA -4.39 RAL 157.16 RAID 6567.6 V[L 11.660 PTH 2.05 VHP 4.754 DpA 10.69 RAP 195.29 ECC 1.2597

L-[ TIM( |NJ LAT [NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2005.04 -14.00 29.63 12.89 114.87 20 32 T 1405.0 -10.53 21.67

4921.91 21.05 214.47 14.54 70.61 8 17 25 4321.6 18.21 206.94

1749.26 -14.92 9.37 12.44 116.21 21 47 9 1149.3 -11.28 2.47

4652.90 22.01 194.30 14.17 69.24 9 36 20 4052.6 18.9g 186.81

1550.41 -17.37 352.91 11.07 119.91 22 47 21 950.4 -13.27 346.21

44Lk4.24 24.58 175.90 13.00 65.46 10 45 29 3824.2 21.06 168.42

MIO-COUfl6_ [vFCUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

$GT 4270.8 _ 1851.9 SG3 1246.4 ST 2009.4 SR 867.1 SS 2483.6

RRT .9449 RRF -.9t)98 RTF -.9621 CRT .9919 CRS .9984 CST .9975

SGa 4654.5 983 -.2843 913 -.9722 LSA 3307.6 NSA 133.2 SSA 15.2

$61 4932.9 _ 449,4 THA 22.93 EL1 2186.1EL2 101.4 ALF 23.22

LAUNCH DATE OCT ZT 1964 FLIGHT TIME 252.00

HELIOCENTRIC CONIC DISTANCE 594.511

RL 148.65 LAL -.00 LOL 35.81 VL 35.045 GAL -4.61 AZL 91.15 HCA 169.68 |HA

RP 234.17 LAP .19 LOP 225.29 VF 20.973 GAP 4.48 AZP 88.87 TAL 335.49 TAp

RC 206.900 GL -10.16 GP 15.55 ZAL 125.88 ZkP 143.85 ETS 159.26 ZAE 164.22 ETE

PLANETOCENTRIC CONIC

CS 14.017 VHL 3.744 DLA -1.66 RAL 157.86 RAD 6567.6 VEL 11.636 PTH 2.04 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

gO.DO 1g 41 8 2081.52 -16.13 33.23 13.40 113.59 20 15 50

90.00 T 18 33 4828.20 18.82 209,52 14.02 68.44 8 39 1

1DO.DO 21 1 42 1821.61 -17.05 13.69 12.97 114.93 21 32 4

100.00 8 40 40 4563.34 19.75 188.64 1_L_61 67.09 9 56 45

110.00 22 8 11 1613.52 -19.48 356.60 11.68 118.66 22 3S 4

110.00 9 50 40 4344.20 22.22 170.78 12.39 63.33 11 3 5

DIFFERENTIAL C¢RflECTION9 MID-COURSE EXECUTION ACCURACY

TOE 1.0802 TRA-2.1262 TC3 2.8547 OAU .6151 SGT 4230.7 SGR 1736.9 SO3 1320.4

ROE .4706 RRA -.6620 RC3 1.6196 FAU .23731 RRT .9938 flRF -.9975 RTF -.9624

FOE-3.4902 FRA 8.0067 FC-14.6571 BSP 15854 _8 4573.4 923 -.2257 R13 -.9716

ODE 1.1782 BRA 2.2269 BC3 3.2822 FSP 4311 SG1 4553.1 SG2 430.2 THA 21.79

LAUNCH DATE OCT 27 1964 FLIGHT TIN[ 254.00

HELIOCENTRIC C_NIC DISTANCE 598.216

RL 148.65 LAL -.OO LOt. 33.61 VL 33.085 GAL -4.55 AZL 90.87 HCA 190.67 |HA

RP 253.80 LAP .18 LOP 224.29 rIP 20.905 GAP 4.10 A_P 89.14 TAt. 335.70 TAP

RC 209.011 64. -7.61 GP 12.63 zAA. 125.80 ZAP 143.21 ET$ 161.t0 zA[ 165.44 ET(

PLANETOCENTRIC CONIC

C3 13.586 VHL 3.666 OLA .66 RAL 150.4| RAO 1597.5 V[L 11,618 PTH 2.04 VHP

LNCN AZMTN LNCN TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ A2NTH INJ TIN[

90.00 19 29 lZ 2146.30 -17.86 37.Z0 13.91 112.35 20 1 59

90.00 T 37 53 4749.72 16.79 803.66 13.97 66.86 8 ST 2

100.00 20 47 51 1892.94 -10.77 17.43 13.50 113.?0 21 19 14

100.00 9 59 54 4488.32 17.60 11_,01 13,BS 65.51 10 13 43

110.00 21 56 48 1667.14 -81.20 359.81 lt.BI 117.4? tB 14 35

110.00 10 6 28 4274.99 20.10 11.J.?0 11.99 91.75 11 17 45

DIFFERENTIAL C_RRSCTION$ N|O-COURJ[ k'I_CUTIGN ACCURACY

TOE 1.0064 TRA-t.0795 TC3 2.9073 BAU .9009 _T 4184,0 _ $649,0 SG3 1394.9

ROE .4240 flRA -.9171RC3 1.5707 FAU .84895 RflT ,990T _ -.9997 RTF -.9927

FOE-5.3792 FRA 8.3132 FC-15.9943 BliP 15577 Sr_ 4499,1 983 -.L_41 R13 -.9713

BOE 1.0949 BRA 2.1691BC3 3.3083 FS4P 4557 661 4479.9 962 416.3 THA 20.93

ARRIVAL DATE JUL 6 1965

EARTH TO MARS

191.34 ECC .23646 INC 1.1483 VI 29.974

165.18 RCA 146.09 APO 236.56 V2 23.479

86.36 ZAC 102.98 ETC 255.51 CLP 146.16

4.626 DpA 9.66 RAp 194.83 ECC 1.2507

PO CST TIM ]NJ 2 LAT |NJ 2 LONG

1461.5 -12.81 26.13

4228.2 15.75 201.21

1221.6 -13.54 6.8_

3963.3 16.47 161.38

1013.5 -15.50 349.74

3744.2 18.46 163.66

ORO|T DETERMINATION ACCURACY

ST 1921.1SR 782.6 SS 2406._

CRT .9910 CRS .9970 CST .9982

LSA 3175.1HSA 116.3 SSA 20.5

EL1 2072.1 EL2 97.4 ALF 22.03

ARRIVAL DATE JUL 8 1965

EARTH TO MARS

190.99 ECC .23477 INC .8703 Vl 29.974

166.37 RCA 146.15 APO 235.82 V2 23.517

68.99 ZAC 102.08 ETC 255.57 CLP 145.16

4.509 OFA 8.83 RAP 194.43 ECC 1.2236

PO C$T TIM 1NJ 2 LAT INJ 2 LONG

1546.3 -14,67 29.98

4149.7 13.51 196.51

1282.9 -15.40 10.25

_09.3 14,24 176.93

I087.1 -17.35 352.79

3679.9 16.17 159.79

ORBIT DETERMINATION ACCURACY

9T 1845.T 89 720.1 SS 2349.3

CRT .9899 CR$ .g�sO CST .9988

L6A 3071.3 MSA 103.8 SSA 26.6

EL1 1978.9 EL2 95.4 ALF 21.17

SBB



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

LAUNCH DATE OCT 27 1964

M(LIO(ENIR|C CONIC

RL 148.65 LAL -.OO

RP 233.44 LAp .13

RC 211.104 GL -5.80

PLANETOCENTRIC CON|C

C3 13.233 VHL 3.635

LNCH AZMTH LNCH TIME

90.00 19 13 12

90.00 7 54 23

1OO.00 20 35 47

100.00 9 14 30

110.00 21 46 51

110.00 10 19 55

FLIGHT 1|14( Z56.00 ARRIVAL DATE JUL 10 19S5

DISTANCE 601.935 EARTH TO MARS

LOL 35.61 VL 33.007 GAL -4.49 AZL 90.64 HCA 191.67 SMA 190.65 ECC .23515 INC .6355 Vl 29.974

LOP 225.27 VP 20.999 GAP 3.72 AZP 89.37 TAL 335.89 TAp 167.58 RCA 146.20 Apo 235.10 V2 23.555

LI,85 ZAL 125.64 ZAp 142.45 ETS 16Z.69 ZAE 166.50 ETE 72.48 ZAC 101.31 (TC 255.61 CLP 144.11

OLA Z.84 RAL 158.85 RAD 8587.5 VEL 11.803 PTH 2.03 VHp 4.399 DPA 8.15 RAp 194.05 ECC 1.2J78

L-I TIME INJ LAT INJ LONG INJ RT AS¢ INJ AZMTH IN3 TIME PC) CST TIN INJ 2 LAT |NJ 2 LONG

Z202.23 -19.27 40.70 14.38 111.16 19 49 55 1602.2 -16.22 33.55

4682.36 14.94 199.57 13.44 65.66 9 12 25 4082.4 11.53 192.56

1935 98 _ 13.42. -2 .18 20.72 13.99 112.53 ZI 8 3 1335.9 -16.95

4423.94 1_.83 180.14 13.01 64.31 10 28 13 3823.9 12.25 173.15

1713.44 -2Z.62 Z.65 12.80 116.34 2Z 15 24 1113.4 -18.90 355.49

4219.15 18.21 163.30 11.71 80.56 11 30 14 3619.2 14.15 156.54

DIFFERENTIAL CORRECTIONS

TOE ,9469 TRA-2.0316 TC3 2.9386 BAU .5873

ROE .3667 RRA -.5797 RC3 1.5442 FAU .26081

FOE-3.2841 FRA 6.6156 FC-17.0497 BP 15333

SOS 1.0236 BRA 2.1127 BC3 3.3196 FSP 4815

LAUNCH DATE OCT 27 1964

HELIOCENTRIC C_NIC

RL 148.65 LAL -.00 LOL 33.61 VL 32.990 GAL

RP 263.07 LAp .10 LOP ZZS.Z7 VP 21.0|4 GAP

MID-COURSE EY_CUTION ACCURACy

SGT 4129.9 SGR 1572.4 SG3 1469.9

flRT .9914 RRF -.9957 RTF -.9628

4419.1 RZ3 -.2218 R13 -.9709

SG1 4400.4 SG2 406.5 THA 20.28

FLIGHT TIME 258.00

ORBIT DETERMINATION ACCURACy

ST t775.4 SR 671.7 SS 2301.9

CRT .9885 CRS .9924 CST .9993

LSA 2981.9 NSA 96.9 9SA 32.4

EL1 1895.8 ELI 95.1 ALF 20.56

RC 215.179 GL -4.07

PLANETOCENTRIC CONIC

C3 12.936 VHL 3.597

LNCH AZMTM LNCH TIM(

90.00 19 1 40

90.00 8 8 44

100.00 20 25 4

100.00 9 Z8 1

110.00 21 38 1

110.00 10 31 34

ARRIVAL DATE JUL 12 1965

DISTANCE 605.666

-4.43 AZL 90.44 HCA 192.66 SMA 190.34 ECC .23182

3.35 AZP 89.57 TAL 336,08 TAP 168.74 RCA 146.25

GP 11.21 ZAL 125.43 ZAP 141.59 ETS 184.08 Z/dE 167.39 ETE 76.85 ZAC 100.66

DLA 4.37 RAL 139.20 RAO 6567.5 VEL 11.590 PTH 2.03 VHP 4.295 DPA 7.60

L-I TIN( INJ LAT INJ LONG INJ fiT A$C INJ AZMTH INJ TIME PO CST TIM

2251.28 -Z0.44 43.81 14.81 110.03 19 39 tZ 1651.3

4623.54 13.28 196.07 13.29 84.75 9 25 47 4023.5

1942.27 -21.36 23._ 14.44 111.42 ZO 58 6 1382.3

4367.74 14.15 178.82 12.85 63.39 10 40 48 3767.8

175);13 -28.8Z 5.18 13,Z9 115,Z7 Z2 7 15 1154.0

41U.84 16.50 160.40 11.5Z 59.63 11 41 2 3568.8

DIFFERENTIAL CCRRECTIONs

TOE .8899 TRA-1.9825 TC3 Z.9467 OAU .5731

ROE .3814 ItNA *.9484 tiC3 !.5153 FAU .ZT229

FOE-S.Z02G FRA 8.8179 FC-Ia.228G BINe 15118

BIDE .9605 BRA 2.05?0 8C3 3.3135 FRiP 5088

MIO-COURSE EX[CUTI(:N ACCURACY

SET 4098.4 Srdt 1512.4 _3 1545.6

flflT .0597 _ -.9948 RTF -.9827

4338.8 RtS -.2198 R13 -.9705

SG1 4380.1 I_ 400.8 THA 19.82

EARTH TO MARS

INC .4418 vl 29.974

APO 234.42 V2 23.593

ETC 255.65 CLP 143.02

RAP 195.69 (CC 1.2129

INJ 2 LAT INJ 2 LONG

-17.53 36.$5

9.75 189.15

-18.26 16.24

10.46 1S9.97

-20.22 357.89

12.34 153.76

ORBIT DETERMINATION ACCURACY

ST 1707.9 9R 833.7 96 2252.5

CRT .9868 CRS .9890 CST .9995

LSA 2902.9 MSA 96.5 SSA 36.7

ELI 1819.1 ELI 96.4 ALF 20.17

LAUNCH DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 143.65 LAL -.00

RP 232,70 LAp .07

RC 215.23S GL -2.55

PLAN[TOCENTRIC CONIC

C3 1Z.6St VHL 3,561

LNCH AZNTM LNCH TIME

90.00 18 51 17

90.00 8 21 24

100.00 20 15 26

100.00 9 39 57

110.00 2t 30 4

110.00 10 41 48

FLIGHT T%_ 260.00 ARR|VAL DATE JUL 14 1965

DISTAMCE 609.411 EARTH TO MARS

LOL 33.61 VL 32.913 GAL -4.38 AZL 90.28 HCA 193.66 SMA 190.04 ECC .25015 INC .2718 Vl 29.974

LOP 227.27 VP 21.031 GAP 2.98 AZP 89.73 TAL 336.26 TAp 169.92 RCA 146.30 Apo 233.77 V2 23.331

GP 10,85 ZAL 125.19 ZAP 140.84 ET9 155.29 ZAE 168.12 [TE 82.14 ZAC 100.09 (TC 255.68 CLP 141.99

OLA 5.90 RAL 159.49 RAD 6567.5 VEL 11.579 pTH 2.02 VHP 4.196 DpA 7.15 RAp 193.34 ECC 1.2087

L-I TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2294.79 -21.43 48.83 15.20 108.96 19 29 32 1694.6 -18.65 39.06

4571.44 11.73 193.01 13.19 64.04 9 37 35 3971.4 8.14 186.17

2023.42 -22.38 26.31 14.84 110.37 20 49 9 1423.4 -19.39 18.78

4318.05 12.81 173.93 12.74 62.67 10 51 55 3718.0 8.85 167.16

1789.83 -24.85 7.48 15.73 114.27 21 59 54 1189.8 -21.36 .05

4124.40 14.95 157.88 11.39 58.90 11 50 32 3524.4 10.72 151.33

OIFFEflENTIAL CORRECTIONS MID-COURSE Ex£CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6435 TRA-1.9259 TC3 2.9531BAU .5811 SET 3998.2 _ 1464.4 $63 1623.5 ST 1649.0 SR 605.0 SS 2235.1

ROE .3411 RRA -.5209 RC3 1.4950 FAU .28464 flflT .0384 RRF -,9934 RTF -.9828 CRT .9853 CRS .9850 CST .9996

FOE-S.1449 FRA 7.2061 FC-19.4328 B_P 14786 SG8 4258.1 R23 -.8158 R13 -.9704 LSA 2840.6 MSA 101.5 SSA 38.6

80E .9098 ORA 1.9951 8C3 3.3099 FSP 5341 _1 4237.8 SG2 394.3 THA 19.53 ELI 1753.8 EL2 97.3 ALF 19.94

LAUNCH DATE OCT 27 1964 FLIGHT TIN( 262.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CGNIC

RL 148.65 LAL -.00

RP 232.38 LAP .03

RC 217.2T5 GL -1.21

PLAN[TOCENTRIC _IC

CS 12.457 VHL 3.5E9

LNCH AZNTM LNCM TIME

90.00 18 41 51

90.00 8 $8 43

100.00 20 6 40

100.00 9 50 35

110.00 21 82 51

110.O0 10 50 34

DIFFERENTIAL C.X_RECTION9

TOE .7805 TRA-l.8782 TC3 8.9089 0AU .5431

NOE .$835 RRA -.4993 RC3 1,4T41FAU .89812

FOE-3.0788 FRA 7.3272 FC-80.5791 Blip 14832

BO( .8541 BRA 1.9434 BC3 3.2810 FSP 5655

OISTANC[ 813.168 EARTH TO MARS

LOL 33.41Vt. 38.957 GAL -4.32 AZt. 90.13 HCA 194.88 m4A 109.75 ECC .82876 INC .1263 vt 29.974

LOP 228.87 VP 81.048 GAP 8.82 AZP 89.8? TAL 539.43 TAp 171.09 RCA 146.34 APO 233.16 v2 23.670

10.18 ZAL 184.95 zAP 1_19.43 [T$ 188.37 zA8 168.88 ETE 88.28 ZAC 99.59 ETC 255.70 CLP 140.?2

OLA 7.85 RAL 159.72 RAO QS4T.5 V[L 11.399 PTH 2.01 VHp 4.102 DPA 6.76 RAP 192.99 ECC 1.2050

L-| TIN( |NJ LAT |NJ L_ INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2333.85 -22.27 49.10 15.55 107.95 19 20 45 1733.9 -19.61 41.52

4524.80 10.32 190.31 13.13 83.49 9 48 8 3924.8 6.68 183.52

8090.30 -23.22 29.72 15.20 109.38 20 41 0 1460.3 -20.36 21.08

4273.59 1|,21 171,3? 12.87 92.11 11 I 49 3673.6 7.39 164.67

1821.90 -85.T3 9.54 14.13 113.32 21 53 12 1221.9 -22.35 2.01

4084.T§ 13.55 tS3.0T 1|,2D J_.31 11 38 39 3484.7 9.26 149.20

MID-COURSE [vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3911.1 m 1423.4 SG3 1701.1 ST 1581.3 SR 580.3 SS 2205.3

RRT ,2555 RRI r -.5t)20 RTF -.9817 CRT .9826 CRS .g798 CST .9994

Sr_ 4183.S R23 -.2151 R13 -.9695 LSA 2772.4 MSA 112.4 SSA 38.9

SG1 4144.$ SG2 398.3 THA 19.35 ELI 1681.4 EL2 101.3 ALF 19.91

523



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE OCT 27 1964 FLIGHT TIME 264.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC CONIC

RL 148.65 LAL -.00

RP 231.95 LAP .00

RC 219.295 GL -.01

PLANETOCENTRIC C_NIC

C3 12.260 VHL 3.501

LNCH AZNTH LNCH TIME

90.00 18 33 11

90.00 8 42 57

100.00 19 58 38

100.00 10 0 11

110.00 21 18 14

110.00 10 59 5

DIFFERENTIAL CORRECTIONS

TOE .7397 TRA-I.SZ94 TC3 2.8439 BAU .5238

ROE .3097 RRA -.4807 RCS 1.4383 FAU .30792

FDE-3.0098 FRA 7.8486 FC-21.7444 8SP 14518

SOS .8019 BRA 1.8915 8C3 3.1961FSP 5977

DISTANCE 816.936 EARTH TO MARS

LOt. 33.61 VL 32.942 GAL -4.28 AZL 90.00 HCA 195.67 SMA 189.48 ECC .22743 INC .0000 vl 29.974

LOP 229.28 VP 21.069 GAP 2.27 AZP 90.00 TAL )36.59 TAp 172.26 RCA 146.38 Apo 232.57 V2 23.709

GP 9.76 ZAL 124.67 ZAp 138.55 ETS 167.34 ZAE 169.00 ETE 95.15 ZAC 99.14 ETC 255.73 ELF 13g.51

DLA 8.46 RAL 159.92 RAD 6567.5 VEL 11.561 pTH 2.02 VHP 4.011 DpA 6.49 RAp 192.63 ECC 1.2018

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2369.22 -23.00 51.52 15.87 106.99 19 12 41 1769.2 -20.45 43.77

4482.83 9.03 187.88 13.09 63.05 9 37 40 3882.6 3.34 181.14

2093.64 -23.95 30.92 15.53 108.44 20 33 32 1493.6 -21.21 23.20

4233.44 9.92 169.09 12.62 61.66 11 10 45 3633.4 6.06 162.43

1850.81 -26.49 11.44 14.49 112.44 21 47 5 1250.8 -23.22 3.81

4049.04 12.26 153.70 11.23 57.84 12 6 34 3449.0 7.93 147.29

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3819.8 SGR IS90.1 SG3 1780.6 ST 1514.2 SR 560.9 SS 2182.1

RRT .9518 RRF -.9904 RTF -.9601 CRT .9793 CRS .9738 CST .9991

4064.9 R23 -.2160 RIS -.9683 LSA 2711.4 MSA 123.1 SSA 38.8

SG1 4044.9 SG2 402.4 THA 19.30 ELI 1611.3 EL2 106.7 ALF 20.03

LAUNCH DATE OCT 27 1984 FLIGHT TIME 266.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC

RL 148.65 LAL -.00

RP 231.57 LAp -.OS

RC 221.297 GL 1.08

PLAN£TOCENTRIC CONIC

CS 12.082 VHL 3.478

LNCH AZMTH LNCH TIME

90.00 18 25 10

90.00 8 52 16

100.00 19 51 12

100.00 10 8 35

110.00 21 10 7

110.00 11 6 30

DIFFERENTIAL CORRECTIONS

TDE .7126 TRA-1.7379 TC3 2.8319 8AU .3143

ROE .3013 RRA -.4620 RC3 1.4589 FAu .32187

F08-2.9930 FRA 8.1303 FC-23.0835 BSP 13881

00[ .7737 BRA 1.8176 BC3 3,1842 FSP 6218

DISTANCE 620.719 EARTH TO MARS

LOL 38.61VL 32.927 GAL -4.23 AZL 89.89 HCA 196.68 SMA 189.22 ECC .22618 INC .1119 vl 29.974

LOP 230.29 VP 21.091 GAP 1.91 AZP 90.11 TAL 336.74 TAp 173.42 RCA 146.42 Apo 232.02 V2 23.748

GP 9.40 ZAL 124.40 ZAP 137.40 ETS 168.21 ZAE 169.11ETE 102.54 ZAC 98.73 ETC 255.73 CLP 138.26

DLA 9.55 RAL 160.08 RAD 6567.5 VEL 11.553 PTH 2.02 VHp 3.925 DpA 6.26 RAp 192.26 ECC 1.1988

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZl¢TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2401.54 -23.62 53.68 16.13 106.09 19 5 11 1801.5 -21.19 45.86

4444.14 7.84 185.89 13.07 62.70 10 6 20 $844.1 4.12 178.98

2124.06 -24.39 32.93 15.83 107.55 20 26 36 1324.1 -21.96 25.15

4196.86 8.78 167.02 12.39 61.30 11 18 52 3596.9 4.83 160.40

1877.10 -27.16 13.19 14.81 111.60 21 41 24 1277.1 -23.99 5.46

4016.38 11.08 151.93 11.18 57.45 12 13 26 3416.6 6.71 145.57

MID-COURSE ExECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3726.9 SGR 1366.5 SG3 1865.4 ST 1469.8 SR 548.8 Ss 2177.2

RRT .9513 RRF -.9889 RTF -.9608 CRT .9785 CRS .9679 EST .9983

888 3969.5 R23 -.2090 R13 -,9687 LSA 2679.7 NSA 140.9 SSA 36.8

8Gt 3949.6 882 397.3 THA 19.43 EL1 1565.3 EL2 106.2 ALF 2D.17

LAUNCH DATE 0C_27 1964 FLIGHT TIME 268.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC DISTANCE 624.512 EARTH TO MARS

RL 148.83 LAL -.00 LOL 33.61VL 32.914 GAL -4,19 AZL 89.79 HCA 197.69 SNA 188.98 ECC .22499 INC .2134 vl 29.974

RP 231.20 LAp -,OE_OP 231.30 VP 21.114 GAp 1.37 AZP 90.20 TAL 336.88 TAp 174.57 RCA 146.46 ApO 231.50 V2 23.788

RC 223.281 GL 2.03 GP 9.07 ZAL 124.14 ZAp 136.21ETS 168.99 ZAE 168.99 ETE 110.10 ZAC 98.36 ETC 255.77 CLP 136.97

PLANETOCENTRIC CONIC

C3 11.923 VHL 3.453 DLA 10.54 RAL 160.22 RAD 8567.5 VEL 11.546 PTH 2.02 VHfl 3.842 DpA 6.08 RAp 191.87 ECC 1.1962

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 17 43 2481.21 -24.17 55.69 18.41 105.22 18 58 14 1831.2 -21.84 47.79

90.00 9 0 50 4408.88 8.73 183.89 13.07 _,43 10 14 19 3808.9 2.98 177.01

rOD.DO 19 44 18 2131.94 -23.15 34.84 16.10 106.71 20 20 10 1351.9 -22.62 26.95

100.00 10 16 58 4163.38 7.63 163.15 12.58 61.01 11 26 19 3563.4 3.71 158.56

110.00 21 4 27 1901.13 -27.76 14.80 15.11 110.80 21 36 9 1301.1 -24.67 6.99

110.00 11 13 16 3988.96 9.99 150.33 11.15 57.14 12 19 43 3387.0 5.59 144.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6746 TRA-I.6868 TCS 2.7603 BAU .4971 SET 3817.4 8GR 1348.2 SG3 1950.0 ST 1412.2 SR 338.0 SS 2168.4

ROE .2933 RRA -.4474 RC3 1.4518 FAU .33501 RRT .9483 RRF -.9871RTF -.9593 CRT .9780 CRS .9609 CST .9974

FOE-2.9617 FRA 8.4426 FC-24.3251 9SP 13517 _ 3859.8 R23 -.2077 R13 -.9678 LSA 2638.1MSA 156.6 SSA 35.8

6DE .7357 BRA 1.7345 BC3 3.1188 FSP 6519 $81 3838.7 SG2 402.5 THA 19.66 EL1 1507.2 EL2 109.7 ALF 20.51

LAUNCH DATE OCT 27 t964 FLIGHT TIME 270.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CCNIC DISTANCE 628.316 EARTH TO MARS

RL 146.65 LAL -.00 LOL 33.81 VL 32.901 GAL -4.14 AZL 89.70 HCA 198.71 SNA 188.75 ECC .22386 INC .3053 V1 29.974

RP 230.82 LAp -.10 LOP 232.31 VP 21.138 _AP 1.23 AZP 90.29 TAL 337.02 TAP 173.72 RCA 146.49 APO 231.00 V2 23.827

RC 225. 247 GL 2.92 GP 8.79 ZAL 123.89 ZAP 134.96 ET8 169.71 ZAE 168.63 [TE 117.31 ZAC 98.01 ETC 255.79 CLP 133.64

PLANETOC(NTRIC CONIC

C3 11.779 VHL 3.432 OLA 11.44 RAL 180.33 RAD 8587.4 VEL 11.340 PTH 2.01 VHP 3.762 OPA 5.93 RAP 191.47 ECC 1.1939

LNCH AZMTH LNCH TIME L-] TIME [NJ LAT

90.00 18 10 48 2458.64 -24.85

90.00 9 8 46 4376.36 5.70

1OO.00 19 37 33 2177.87 -25.84

100.00 10 24 20 4132.58 8.81

110.00 20 59 12 1928.21 -28.28

110.00 11 19 30 3959.78 8.98

O|FFERENTIAL C_RRECTION$

TOE .6397 TRA-1.6317 TC3 2.6772 BAU .4793

ROE .2874 RRA o.4348 RCS 1.4505 FAU .54844

FOE-Z.�S20 FRA 8.7804 FC-2§.8094 Blip 13098

BIDE .7013 8RA 1.6888 8C3 3.0449 FSP 8827

lNJ L(_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT ZNJ 2 LONG

57.53 18.85 104.40 18 51 45 1888.S -22.42 49.59

181.85 13.09 62.22 10 21 42 3776.4 1.94 175.19

36.59 16.35 105.91 20 14 11 1577.7 -23.21 28.63

163.43 12.59 60.78 11 33 12 3532.6 2.66 158.86

16.31 15.39 110.05 21 31 15 1323.2 -25.29 8.41

148.87 11.14 58.88 12 25 30 3359.8 4.56 142.57

MID-COURSE EXECUTIOI ACCURACY (_BIT DETERMINATION ACCURACY

SGT 3498.7 _Jt 1330.4 SG3 2038.8 8T 1356.0"8R 529.8 SS 2162.8

RRT .94§3 RRF -.9854 RTF -.9579 CRT .9738 CRS .9532 CST .9962

3743.2 R23 -.2069 R13 -.9889 LSA 2801.0 NSA 173.3 SSA 34.8

SG1 3720.9 SG2 408.0 THA 20.02 EL1 1451.4 EL2 112.6 ALF 20.96
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JPL TM 33_1OO EARTH--MARS TRAJECTORIES (VOL 1, I_$)

LAUGH DAlE OCT 27 19Q4 FLIGHT TIN[ Z•9.00 ARRIVAL GATE AUG 3 ISIS

HELIOCENTRIC CONIC

RL 142.25 LAL -.00

Im •••.6• LAP -.E•

mC 854.77• GL •.3•

pLa_(TOC[NTtlC C_21C

C3 19,141 V_L 5,355

LNCH AZMTH LNCH T|N(

90.00 17 42 6

• 0.00 • 41

100.OO 12 11

1040.O0 10 54 ST

110.00 _ IF $0

110.00 11 44

91FF(gENTIAL (4_CTION9

TO( .4247 lrRA-I.Z•Sm

.2TS4 MRA -.3230

F9(-2.6531 FRAlO,4125

104[ .5575 IRA 1.3113

91JT&MC( 267.49tl EARTH TO HAMS

LOL 33.21VL 32.•45 GAL *$.90 AZL 89.35 HCA 203.•3 5MA 137.77 ECC .21212 |NC .4469 Vl 29.974

tOP 237.44 VlP 21,2•0 •Ap -.3• AZP DO.IS TA2. 33T.53 TAP 181.37 RCA 144.6Z AI_ Z20.•1 vZ Z4.029

GP 7.T4 ZAL 128.82 ZAff ILPT.H (T• IT2.55 ZJ_ 123.•g ET[ 145.52 ZAC 26.52 ETC 255.•2 CLP 128.$7

DLA

L*I TIN( INJ LAT

Z5TO.60 *t0.31

4245.13 1.30

2t81.23 -2T.30

6000.83 2.45

_11.00 -30.19

$851.72 4.RZ

TC3 t.lH)2T @AU .3730

RC$ 1.4000 FA2J .41975

FC*SZ.327S 18P lOS@t

K3 2.48ft FlIP 1411

14.97 HAL 1•0.24 2,68 1517.4 V(L 15.314 PTM 2.01 VHP 3.4|1 DpA 5.99 RAp 18•.|O ECC 1.1059

|MJ LONG INJ RT AIC IMJ A_ITH INJ TIM( P@ CST TIM INJ 2 LAT XNJ Z LONG

25.3| 17.62 !00.•G 18 24 54 1270.4 -24.55 57.09

|74.50 19.34 •t. FZ 10 52 • 3645.1 -2.3D 14T.87

43.29 IT.43 102.47 19 42 32 1681.• -IS.3• 35.41

15t.5@ It.23 •0.20 12 I 26 3406.8 -1.53 150.97

_.30 1i.39 t_.OS 21 11 22 1411.8 -Z?.52 14.Z?

t43.14 iS.80 39.13 12 48 58 3241.7 .44 136.•3

NID-CouIII_ExECUTICII ACCUllACY ORBIT DETERMINATION ACCtJ_ACY

8ST 1741,99611Sal)i),@ M,3 2493.• •T 1062.6 sm 595.? s6 2180.4

I_Y .DINE -.!tT29 _ *,84OO CRT .2947 CflS .2967 CST .2652

_0114,4111_ -,1|77 R|8 *,fiTS LSA 2492.1NIA 254.Z $SA 32.5

MS _$.1 M_ 44T.0 1HA 14.11 ELI 1120.1 ELI 122.• ALF 25.26

LAUNCH OAT( OCT 27 19114 IrL|GHT T|II_ _112.00 A,R21VAL DATE AUG 5 1265

N(LIQCEUTRIC C_NIC

nL 142.93 LAL -,00

_0.31 LAP -.80

9C 292.923 _ 0.81

pLANtTOCENTIIIC CGN|C

C3 11.195 VtCL. 3.341

LNCH AZNT14 LJ4CH TIN(

IO.O0 ST 3T

• 0.00 9 4@ St

1DO.D0 I• F 18

1DO.D0 10 $R 40

11O.O0 20 34 £•

110.00 11 42 ST

OlFFEIt(NTi_4. CCmICTICNI

TOE .4398 TRA-I.IN3 TC8 1.8OO9 IIAU .84iT

901[ .2731NItA -.821ON(5 $,4@tOFAU .4841T

F0(-2.24011rRASO.T•O0 FC-Si.GTI| RiP JtDST

BOlE .5384 IRA 1.21OIK8 2.8_8 Flip 2777

DISTANCE @$S._4T E_JITH TO MARS

33.•5 VI. 8£.23$ _ -8.@e A_L N.80NCA 104.17 _IA 197.00 ECC .21_34 INC .7027 VS 29.•74

LOP 232.49 _ 21,81_ GA2P -.20 AZ_ O0._J _Ji_ 88T.@l TA_ 1_.4_ RCA 14_.•4 APO 220.57 VZ 24.070

GP ?.SO ZAL |I_,H ZAP 1J_.48 2T@ 11_.0_ _ 14L1L•0 (TE 149.25 ZAC 86.25 (TC 255.•5 CLP 126.79

O_A 13.32 ILSL 180.@8 lUO @947.4 V(_ 85.519 pTN
L-I TIN[ INJ LAT imJ L_00_ |NJ _r A@C INJ &ZNYH imJ TIN(
£ses._o *84.54 4_.91 IT.IT iOO.£s i@ _0 n
4f_'J.sT .21 iTS.is 19,44 @l.o; 10 sT 15
8_4.N -iT.IS 45.09 IT.OR SOs.O@ 10 41 31
_.el 8.70 sis.so it.oR _.ts st • 8
21_'e.14 -_0.4T J_.it I@.@l |04.80 21 8 18
• n4.st 4.fo 142.14 11.97 so.os 12 52 32

NI_8(2v_CUTICN ACCU_ACT
86_ 291t.4 t 189.1 _8 2SOT.3
iurt .1_89 InF -.!_40 R11r -.8828
IGIJ 8_JT,IIII_J -,1140 fl|8 -.8342

_t 8o1_.0 o6_ 484.0 ?HA 23.81

2.01 _ 3.950 _A 5._@ MAP 198.54 ECC 1.1837

PO CIT TIN INJ _ LAT INJ Z LONG

1_82.• -24.46 58.35

_423.8 -2.90 169.60

16_11.0 -25.71 39.Y6

3988.9 -2.20 149.98

1421.1 -27.14 11.24

8234.5 -.22 139.03

(_I|T 0ElrEI_RINATION ACCURACY

ST 1008,9 $R 516.1 IS 1119.0

CMT .@144 CMI .l•ll CIT .lll_

LIA _44l.l NIA IFO.l IRA 31.0

ELI 1121.7 ELI 122.Z ALF lO.lO

LAUNCH DATE OCT Z? 19S4 FLIGHT TIRE 284.99 ARRIVAL DATE AU; 7 1963

HELIOCENTRIC CONIC

RL 146.65 LAL -.DO

RP 220.1_ LAp -.33

RC 236.44S GL 7.42

pLA_[TOCENTRIC C_IC

C3 11.094 VHL 3.331

LNCH AZHTH LNCH TIME

99.09 IT 52 56

90.09 • 5_ 2

tO0.OO 19 3 IZ

tOO.D0 11 4 28

110.00 20 31 14

110.90 91 52 55

DIFFERENTIAL C_RRECTION$

TD( .4992 TRA-I.IO36

RDE .2755 RRA -.3634

FOE-Z.6539 FRAIl.lOIS

BOG .5109 BRA 1.1663

DISTANCE 655._44 EARTH TO MARS

LOt. 33._1 YL 32.826 GAL -3.94 AZL 89.t5 HCA _05.91 SMA 187.45 ECC .21761 INC .7519 vl 29.974

LOP 239.52 yp _1.344 GAP -.99 AZ_ 90.68 TAL 33?.6T TAp 193.58 RCA 146.66 APO ZZR.Z4 V2 24.111

GP 7.43 ZAL 12Z.51 ZAP 124.83 ETS 173.46 ZA( 161.00 ETE 152.41 ZAC 95.98 ETC 255.98 CLP 125.17

9LA 26.D3 flAL 161.95 ilk0 _567.4 VEL 11.510 PTH 2.00 vHP 3.2•3 9pk 6.07 RAp 187.95 ECC 1.1826

L-I TIME INJ LAT |NJ LONG |NJ RT A$C |NJ AZ14TH INJ TIN( PO CST TIM INJ 2 LAT lNJ _ LONG

_696.12 -26.75 67.84 18.07 99.67 18 16 22 _096.1 -25.14 59.54

4_95.29 .17 I?_.ZO 13.57 61.28 11 _ 6 3604.9 -5.62 165.57

2315.03 -27.85 46.2D 17.84 191.3_ 19 41 47 1715.0 -26.01 37.88

3979.32 1.15 154.48 13.92 69.13 12 19 38 3379.3 -2.83 147.96

2039.57 -39.7Z 24.48 17.04 105.78 21 5 14 1439.6 -26.25 16.16

3618.54 3.66 141.40 11.46 55.99 12 56 33 3218.5 -.83 135.20

MID-COURSE EXECUTION ACCURACY ORBIT 9[TERNINATION ACCURACY

TC3 1.5907 BAU .3242 SGT 2320.1 _ 1301.2 $63 2481.3 ST 948.6 SR 517.6 SS 2199.9

RC3 1.4993 FAD .44282 flflT .8001RRF *,9720 RTF -.8226 CRT .9648 CRS .8899 CST .9764

FC-35.OZ40 B_P 9320 _ 2_0S.S 223 *,2323 913 -,9502 LSA 2454.1MSA 266.t SSA 31.7

BC3 2.1859 FSP 2113 $61 294T,$ SG2 505._ ?HA _7.47 ELI 1073.9 ELI 120.3 ALF 28.15

LAUNCH DATE OCT Z? 1964 FLIGHT TIME 286.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC C_IIC

RL 149.65 LAL -.09 LOL 33.61 VL 32.818 GAL

RP Z27.73 LAp -.36 LOP 240.5G VII 21.3TR GAP -1._0 AZF 20.71TAL

RC _40._48 r,4. 7.82 &P 7.30 zAL 122,38 zAP 123._0 [TS 173.89 ZAE

PLANETOCENTII|C C_SIC

C3 11.033 VHL 3.32_ 9LA IG.51 RAt. 111.13 RA0 13i7.4 V_L 11.50? PTH 2.00 VHP 3.238 DPA G.Zl RAP 187.33 ECC 1.1816

LNCH AZI4TH LN_H TIN( L-I TIN_ ]NJ LAT ]NJ LONG INJ RT AS(: IMJ A_NTH IMJ T]N_ PO CST TIN INJ Z LAT INJ _ LONG

90.OO 1T _0 49 Z•22.44 -26.93 09.00 18.26 99.11 16 12 31 2022.4 -25.$9 60.67

90.00 • 56 5• 4185.41 -.43 171.17 13._9 61._• 11 6 44 3565.4 -4.21 164.53

IDO.O9 19 52 28 2330.tO -22.05 47.27 18.04 IOO.TR |• 3• 18 1730.1 -26.2? 38.92

109.00 11 9 1 3952,98 .52 153.S3 13.14 60.11 12 14 54 3353.0 *3.42 147.00

110.O0 _O 26 18 2052.15 -30.95 25.39 IT.2T 105.28 21 2 30 1452._ -28.54 17.02

110.O0 11 56 40 3803._9 3.09 140.43 11.51 55.94 15 0 4 3205.? -1.40 134.42

OIFF[RENTIAL C,_RRECTXCN• MID-COURII[ [XI[CUTION ACCURACY ORBZT 9ETERM|NATION ACCURACY

TOE .4049 TRA-I.9152 TC3 1.3537 BAU .3001 SGT 2154,9 _ 1303.? •63 2775,1 ST 967.7 SR 519.8 SS 2212.3

RDE ._?64 RRA -.3?•5 RC3 1.5099 FAU .46341 RRT .8151 _ -.9701RTF *.9089 CRT .2661CR$ .8793 CST .gTOA

F0(-2.8290 FRAIl.4495 FC-36.3620 @_P 8638 S_ 2510.6 R23 -.2421 913 **9455 LDA 2420.• MSA 301.7 SSA 31.5

BOG .4•00 BRA 1.0238 BC3 2.0345 FSP 9445 SGI 242|.3 SG2 529,5 THA 2•.70 ELI 1022.1ELZ 116.5 ALF 29.93

DI•TANC[ 639.131 EARTH TO MARS

-3.92 AZL 09.20 HCA 206.95 SNA 187.31 (CC ,21693 INC .?969 V1 2•.974

337.T2 TAp 164.67 RCA 146.67 APO 2_7.94 VZ 24.152

159.42 ET[ 155.15 ZAC g5.71 (TC 256.02 CLP 123.51

526



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 27 1964 FLIGHT TIME 272.00 ARRIVAL OATE JUL 26 1965

HELIOCENTR|C CCNIC

RL 148.65 LAL -.00

RP 230.4_ LAP -.13

RC 227.193 GL 3.72

PLANET(_ENTRIC CONIC

C3 11.649 VHL 3,413

LNCN AZNTH LNCH TIME

90.00 18 4 16

gO.DO 9 16 O

100.00 19 31 33

100.00 10 31 12

110.00 20 54 19

110.00 11 25 16

O|FFERENTIAL CCRRECTIONS

TOE .9070 TRA-1.5646

ROE .2833 RRA -.4236

FDE-2.9139 FRA 9.0766

BOE .6699 BRA 1.6210

DISTANCE 652_132 EARTH TO MARS

LOL 33.61 VL 32.868 GAL -4.11 AZL 89.$1 HCA 199.72 SMA 188.53 ECC .22280 INC .3063 vl 29.974

LOP 253.33 vP ZI.164 GAP .90 AZP 90.36 TAb 337.14 TAp 176.87 RCA 146.33 APO 230.33 v2 23.867

GP 8.53 ZAL 123.65 ZAp 133.SG ETS 170.37 ZAE 168.05 ETE 124.48 2AC 97.68 ETC 255.82 CLP 134.27

OLA 12.27 RAL 160.46 RAO 6567.4 VEL 11.534 PTH 2.01 YHP 3.686 DpA 3.86 RAp 191.05 ECC 1.1917

L-Z TIME INJ LAT 1NJ L04_iG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2484.10 -25.06 39.30 16.08 103.63 18 45 40 1884.1 -22.94 51.27

4346.24 4.74 180.13 13.12 62.03 10 28 34 3746.2 .97 173.31

2201.51 -26.08 38.23 16.59 105.15 20 8 33 1601.3 -23.74 30.21

4104,07 5.66 161.83 12.61 60.60 11 39 56 3304.1 1.70 153.30

1943.60 -28.75 17.71 t3.63 109.34 21 26 42 1343.6 -25.84 9.74

3934.74 8.03 147.53 11.15 36.67 12 30 51 3334.7 3.61 141.26

MID-COURSE (XECUT|ON ACCURACY ORSIT DETERMINATION ACCURACY

TC3 2.3773 BAU .4608 SGT 3370.3 SGR 1319.1 893 2123.6 ST 1300.5 $R 524.2 SS 2163.2

RC3 1.4534 FAU .36247 RRT .9418 RRF -.9836 RTF -.9558 CRT .9713 CRS .9452 CST .9948

FC-26.9386 BSP 12644 SG8 3619.5 R23 -.2084 RI5 -.96§7 LSA 2370.7 MSA 189.3 SSA 34.2

BC3 2.9390 FSP 7127 3171 3393.2 SG2 416,4 THA 20.32 ELI 1397.4 EL2 115.7 ALF 21.54

LAUNCH DATE OCT 27 1964 FLIGHT TIM( 274.00 ARRIVAL DATE JUL 28 1965

taAELIOCENTRIC COIlC

RL 148.65 LAL -.OO

RP 230.03 LAP -.16

RC 229.120 6L 4.46

PLANI[TOCENTRIC CONIC

C3 11.531 VIAL S.39G

LNCH AZ1MTH LNCN TIN(

90.00 17 58 11

90.00 9 23 2

100.00 19 26 17

100.00 10 37 37

110.00 20 49 45

110.00 11 SO 36

DIFFERENTIAL CGRRECTIGN8

TOE .5737 TRA-1.4956 TC3 2.4351 OAU .4401

ROE .2787 RRA -.4143 RC3 1.4368 FAU ,37829

FOE-2.8902 FRA 9.407_ FC-28.2514 8SP 1219_

ODE .6382 ORS 1.5519 BC3 2.8548 FSP 7456

DISTANCE 635.958 EARTH

LOL 33.61 VL 32.876 GAL -4.07 AZL 89.54 HCA 200.73 SNA 188.32 ECC .22179 INC

LOP 234.36 VP 21.191 GAP .57 AZP 90.43 TAL 337.26 TAP 178.00 RCA 146.55 APO

GP 8.31 ZAL t23.42 ZAP 132.30 ET8 170.97 ZAE 167.26 ET( 130.81 ZAC 97.38 ETC

OLA 13.03 RkL tEO.SS flAD 6587.4 V(L 11.529 FTH 2.01 VHP 3.612 DFA 5.82 RAP

L-I TIME ZNJ LAT

2507.83 -25.44

4318.26 3.85

2223.99 -26.46

4077.64 4.77

1962.51 -29.17

3911.59 7.16

10 MARS

.4613 Vl 29.974

230.09 V2 23.907

255.64 CLp 132.86

190.60 (CC 1.1896

|NJ I.CNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.94 17.09 102.88 18 39 58 1907.8 -23.41 52.86

178.59 |3.16 61.92 10 33 0 3718.3 .06 171.95

39.76 16.81 104.43 20 3 21 1623.7 -24.22 31.68

160.$8 12.65 60.46 11 45 34 3477.6 .80 153.63

19.02 15.90 108.87 21 22 28 1362.5 -26.34 10.96

148.30 11.18 56.49 12 35 49 3311.6 2.72 140.05

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 3228.9 _ 1310.1 8G3 2213.2 ST 1242.3 SR 519.6 Ss 2162.4

RRT .9373 RRF -.98t7 RTF -.9532 CRT .9692 CRS .9364 CST .9930

$QB 3484.6 R23 -.2073 R13 -.9642 LSA 2558.8 MSA 206.0 SSA 33.6

SGl 3458.4 8GZ 426.3 TMA 21.16 ELI 1341.3 EL2 118.5 ALF 22.25

LAUNCH DATE OCT 27 1g64 FLIGHT TIME 276.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DISTANCE 639.794 EARTH

RL 148.65 LAL -_O0 LOL 33.01VL 32.865 GAL -4.04 AZL 89.47 HCA 201.77 SMA 168.13 ECC .22084 INC

RP 229.67 LAP -.20 LOP 235,36 VP 21.220 GAP .23 AZP 90.49 TAL 337.36 TAP 179.13 RCA 146.58 APO

RE 231.027 GL 5.14 GP 6.10 ZAL 123.20 ZAP 130.90 ETS 171.54 ZAE 166.29 ETE 136.42 ZAC 97.08 ETC

PLANETOCENTRIC CONIC

C3 11.424 VHL 3.380 OLA 13.73 RAL 160.65 RAD 6567.4 VEL 11.324 PTH 2.Ol VHP 3.542 DPA 5.81 RAP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

90.00 17 32 26 2530.03 -2§.76 62.43 17.29 102.18 IS 34 38

90.00 9 29 30 4292.20 5.01 177.13 13.21 61.83 10 41 3

100.00 19 21 2 2244.39 -28.81 41.21 17.02 103.75 19 58 28

100.00 10 43 37 4033.07 3.95 139.03 12.69 60.33 |1 51 10

110.00 20 45 30 1980.09 -29.34 20.25 18.14 106.03 21 18 30

110.00 11 35 39 3890.14 6.37 145.17 11.19 56.34 12 40 29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3430 TRA-t.4233 TC3 2.3162 8AU .4187 _d;T 3077.6 _ 1304.5 8G3 2307.0

RDE .2775 flRA -.4062 RC3 1.4631FAU .39060 RRT .9323 RRF -.9798 RTF -.9498

FOE-2.8763 FRA 9.7387 FC-29.3998 8SP 11690 S_ 3342.9 R23 -.2097 R15 -.9823

8DE .6098 BRA 1.4803 BC3 2.7613 FSP 7779 SGI 3314.0 SG2 438.1 THA 21.97

TO MARS

.5292 vl 29.974

229.67 V2 23.946

253.87 CLP 131.41

190.13 ECC 1.1880

PO CST TIN INJ 2 LAT INJ 2 LONG

1930.0 -23.83 54.35

3692.2 -.78 170.50

1644.4 -24.65 33.07

3453.1 -.03 132.50

1380.1 -26.90 12.14

3290.1 1.90 138.93

ORBIT DETERMINATION ACCURACY

ST 1165.2 SR 317.1 SS 2166.8

CRT .9673 CRS .927§ CST .9909

LSA 2313.3 MSA 222.1 SSA 33.1

ELl 1287.3 EL2 120.7 ALF 23.10

LAUNCH DATE OCT 27 1964 FLIGHT TIN( 278.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC COliC DISTANCE 643.64t EARTH

RL 14b.85 LAL -.00 LOt. 33.61 VL 32.635 GAL -4.01AZI. 89.41 HCA 202.80 SlAA 167.94 ECC .219g5 INC

RP 229.28 _Ap -.23 LOP 236.41VP 21.249 GAP -.07 AZP 90.55 TAL 337.45 TAP 180.25 RCA 146.60 APO

RC 232.913 GL 5.76 _ 7.91 ZAL 123.0t ZAp 129.46 (TS 172.06 zAE 165.16 ETE 141.33 ZAC 96.80 ETC

PLAN(TOCENTRIC CONIC

C3 11.328 VHL 3.366 DLA ,14.37 RAL 160.74 RAD 6567.4 VI[L 11.520 PTH 2.01VHP 3,473 OPA 3.83 RAp

LNCH AZMTH LNCH TIM( b-I TIM( INJ LAT INJ 1-0146

90.00 17 47 6 2550.83 -28.05 43.94 17.49 101.50 t8 29 38

90.00 9 33 37 4267.87 2.23 175.77 13.28 81.76 t0 48 44

100.00 19 16 ? 228_.77 -27.11 42.5? 17.23 103.10 lg 33 50

100.00 10 48 17 4030.18 3.18 157.77 12.76 60.28 11 56 27

110.00 20 41 32 1996.49 -29.88 21.41 18.37 107.43 21 14 48

110.00 11 40 21 3870.22 5.62 144.12 11.24 56.23 12 44 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TO( .5137 TRA-1.34TT TC3 2.1880 BAU .399_ SGI 2115.5 _ 1301.3 8_3 2399.g

RDE .2781RRA -.3991RC3 1.4710 FAU .40313 RRT ,9287 RRF -.9779 RTF -.9436

F08-2.8842 FRAlO.D731 FC-30.9623 BSP 11128 _ 3192.7 R23 -.2126 R13 -.9802

BOE .5832 BRA 1.4056 BC3 2.6183 FSP 810t SGI 3160.7 892 431.0 THA 22.97

TO MARS

• 5917 _1 zg.gT4

229.28 V2 23.988

235.89 CLP 129.91

189.63 ECC 1.1864

INJ RT A$C tNJ AZMTH INJ TIME PC) CDT TIM INJ 2 LAT INJ 2 LONG

1930.8 -24.21 55.79

3967.9 -1.56 169.14

1663.8 -23.04 34.38

3430.2 -.81 151.24

1396.5 -27.21 13.24

3270.2 1.14 137.89

OROIT OETERMINATION ACCURACY

87 1127.T SR 515.g 38 2172.6

CRT .9659 CRS .9182 CST .9883

LSA 2490.2 MDA 233.5 3SA 32.6

EL1 1234.0 EL2 122.0 ALF 24.09

525



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH OAT( OCT 27 1984 FLIGHT TIM( 288.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC ¢Q141C

RL 148.85 LAL -.0_

RF 227.$4 LAP -.39

RC 242.030 GL 8.$4

PLANETOCEHTRIC CONIC

C3 IO.980 VHL 3.314

LNCN AZNTH LNCH TIM(

90.00 17 E4 59

90.00 10 1 41

100.00 18 59 1

IOO.00 11 13 21

110.00 ZO 29 37

110.00 lZ O 14

DIFFERENTIAL C,(:RRECTION9

TDE .3793 TRA -.9E34

ROE .27TG RRA -.STG0

FDE-Z.9E49 FRAlI.7938

DOE .4700 MA .99T0

TC5 1.1163 BAD .2799

RC3 |.3201FAU .4?TT?

FC-37.6992 BSP ?956

BC3 1.8890 FSP 9?82

DISTANCE 683.028 EARTH TO MARS

32.810 GAL -3.90 AZL 89.16 MCA 208.00 SMA 187.17 ECC .21630 INC .8410 Vl 29.974LOL 33.91YL

LOP 241.81VP 21.412 GAP -1.30 AZP 90.74 TAL 337.75 TAp 185.75 RCA 146.68 APO 227.65 V2 24.193

GP ?.IT ZAL 122.27 ZAP 12|,53 ETS 174.27 ZAE 157.74 ETE 157.53 ZAC 95.44 [TC 256.08 CLP 121.80

DLA 16.9S RAL IGI.Z4 RAD 6567.4 VEL 11.505 PTH 2.00 VHP 3.187 DpA 6.36 RAp 196.68 ECC 1.1607

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2937.81 -Z?.09 ?0.09 18.47 98.58 18 8 57 2037.8 -25.62 61.73

4ItHl.OI -.99 170.20 13.83 61.70 11 11 9 3568.1 -4.77 163.55

2344.ZT -28.28 48.29 18.25 100.29 19 35 S 1744.3 °26.52 39.90

393$.93 .01 152.84 |3.27 60.11 12 18 57 3336.8 -3.96 146.11

R093.95 -31.19 29.25 17.50 104.82 21 O 1 1463.9 -29.81 17.83

3799.92 2.5? 139.91 11.60 35.90 13 3 24 3169.9 -1.93 133.70

MID-r.OURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sr, T 1939.1 _ 130Q.I $4;3 2867.9 ST 825.4 SR 522.4 SS 2225.3

RflT .IHSS8 RRF -.IHD81RTF -.8892 CRT .9694 CRS .8695 CST .9627

SG8 2390.9 RL_ -.2540 813 -.9398 LSA 2409.3 MSA 316.8 SSA 31.3

St,1 227t.3 892 558.4 ?HA 32.45 EL1 9?0.5 ELI 110.8 ALF 31.97

LAUNCH DATE OCT 27 lSHS4 FLIGHT TIN[ _90.OO ARRIVAL DATE AUG 13 1969

HELIOCENTRIC C041C

RL 149.&5 LAL -.00

RP E19.95 LAP -.43

RC E4S,TgE frL 9.79

PLAN(TOCENTRIC CONIC

C3 10.935 VHL 3.307

LNCH AZIATH LNCH TIME

90.00 17 21 87

90.00 10 9 10

100.00 18 52 50

100.00 11 17 18

110.00 20 23 9

110.00 It 3 39

DIFFERENTIAL C¢RRECTION$

TIDE .3540 111A -.8181 TC3 .8402 IAU .2337

ROE .2791 RRA -.3731 RC3 1.5_4 FAD .49199

FDE-Z.Rt83 FRAIt.1374 FC-38.R279 SIP 7238

90E .4508 BRA .9042 BC3 1.7493 FliP 10116

DISTANCE 169.934 EARTH TO MARS

LOt. 33.61VL 32.803 GAL -3.89 AZL _.12 HCA 209.03 _AA 187.04 ECC .21572 INC .8813 V1 29.974

LOP 142.98 VI D 21.448 GAP -1.87 AZ1D 90.7? TAL 337.?8 TAp 186.83 RCA 146.69 APO 22?.39 V2 24.235

GP 7.05 ZAL 122.18 ZAP _19.81ET8 174.89 ZAi[ 154.00 ET( 159.61 ZAC 95.17 ETC 258.10 ELF 120.06

OLA 17.35 RAL 181.38 RAO 8_7.4 VEL 11.505 PTH 2.00 VHp 3.139 DPA 6.54 RAP 186.00 ECC 1.1800

L-! TIN( INJ LAT INJ t.X:NG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ t LAT INJ Z LONG

2852.28 -£T,23 71.13 ll.i? 98.08 18 5 39 2852.3 -25.83 62.74

4151,80 -I.31 189,30 13.88 61.72 11 15 22 3551.9 -5.28 162.65

2357.39 -18.38 49.25 18.47 99.80 19 32 8 1757.6 -26.74 40.83

3821.92 -.30 151.88 13.42 90.11 12 22 50 3321.8 -4.47 145.29

8073.00 -31.35 27.03 17.?4 104.38 20 ST 44 1475.0 -29.06 18.60

3777.18 2.08 |39.84 11,8| 55.87 13 9 35 3177.2 -2.41 133.04

MID-COURSE EICUTION ACCURACY OROIT DETERMINATION ACCURACY

8ST 1717.8 8GR 1300.8 _3 L_SS.0 ST 761.5 SR 525.4 S8 2238.4

RRT .83tbT RNI r -.8691RTF -.8599 CRT .9718 CRS .8596 CST .9529

8180.8 8|3 -.2888 R13 -.9333 LSA 9399.1MSA 331.4 SSA 31.1

_1 8077.1 84;8 593.3 THA 35_92 ELI 919.4 EL2 102.9 ALF 34.33

LAUNCH DATE OCT Z7 1994 FLIGHT TIN( 292.00 ARRIVAL DATE AUG 13 1965

HELIOCEHTRIC CONIC

RL 148.95 LAL -.OO

RP EES.58 LAp -.48

RC 245.$_4 GL 9.15

PLANETOCENTR|C CONIC

C3 10.697 VHL 3.30|

LNCH A ZNTN LNCH TIME

90.OO 17 18 12

90.00 10 10 26

100.O0 18 49 35

100.00 11 21 24

110.00 20 20 56

110.00 12 6 53

DIFFERENTIAL C_RRECTIONS

TOE .3300 TRA -.7284

ROE .281D flRA -.3701

FDE-2.8191 FRA12.4687

9DE .4354 9RA .8171

DISTANCE 670.850 EARTH TO MARS

LOL 33.61VL 32.798 GAL -3.88 AZL 9|.09 HCA 210.11 IRA 189.92 ECC .21519 INC .9189 V! 29.974

LOP 243.71 yp 21.495 RAP -2.15 AZP 90.90 TAL 337.79 TAp 167.90 RCA 146.7D APO 227.15 v2 24.277

GP 8.93 ZAL 122.11ZAP 118.05 ET8 175.02 ZAE 154.18 ETE 181.44 ZAC 94.90 ETC 256.15 CLP 118.28

OLA 17.73 RAL _91.49 RAD 8587.4 VEL 11.502 PTH 2.00 VHP 3.094 DpA 6.74 RAp 185.29 ECC 1.1793

L-I TIME IHJ LAT INJ LONG INJ 81ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2985.98 -27.38 72.11 18.89 97.61 18 Z 39 t095.9 -28.02 63.89

4139.87 -2.00 148.49 14.16 91.75 11 19 23 3538.9 -5.76 161.80

23?0.09 -26.52 50.15 18.68 99.34 19 29 29 1770.1 -26.94 41.71

3907.90 -.97 15|.05 13.59 60.28 12 26 32 3307.9 -4.94 144.52

2065.34 -31.52 27.81 17.99 103.99 20 55 41 $485.3 -29.28 19.32

3765.41 1.63 138.63 11.9E 55.85 13 9 38 3165.4 -2.86 132.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .5988 BAU .2389 SGT 14_3.3 SGR 1313.4 SG3 3046.7 ST 697.6 SR 529.0 Ss 2252.9

RC3 1.$390 FAD .50991 RflT .7927 RRF -.SHb41RTF -.8144 CRT .9763 CRS .8501 CST .9397

FC-40.1991 8SP 6546 SG8 1988.7 823 -.8782 RI3 -.9899 LSA 2392.0 MSA 345.6 SSA 31.0

BC3 1.6401FSP 10429 SGI 1884,8 S_2 634.4 THA 40.39 EL1 870.7 ELZ 91.8 ALF 36.99

LAUNCH DATE OCT 97 1964 FLIGHT TIN( 294.00 ARRIVAL DATE AUG 17 1965

LNCH AZIATH

90.00

90.00

1OO.OO

100.00

11o_oo
110.00

HELIOCENTRIC CGNIC DISTANCE 674.7?4 EARTH TO MARS

RL 148.63 LAL -.00 LOL 33.91 IL 32.790 GAL -3.87 AZL 89.05 MCA 211.16 SNA 186.d1ECC .21470 INC .9544 VI 29.974

RP 229.17 LAP -.49 LOP 244.TT _p 21.582 GAP -8.43 AZlP 90.82 TAL 337.80 TAp 188.96 RCA 146.70 APO 228.92 V2 24.318

RC 247.256 CA. 9.52 GP 8.82 Z/d. 182.09 ZAP ||9.25 ET8 175.37 ZN[ |52.31ETE 163.05 ZAC 94.63 ETC 256.20 CLP 116.46

PLAN(TOCENTRIC CONIC

C3 10.996 VHL 3.299 DLA 18.0T RAL |91.43 RA0 4387.4 V[L 11.500 PTH 2.00 VHP 3.052 DpA 6.96 RAp 184.56 ECC 1.1788

LNCH TIME L-I TIM( INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 15 13 2978.95 -27.4? ?3.08 IR.18 97.|8 17 59 52 2078.6 -26.19 64.59

10 14 31 4122.95 -2.43 187.88 14.34 61.79 11 23 14 3522.9 -6.20 161.01

18 47 17 2391.80 -28.65 51.00 18.83 99.92 19 26 58 1781.6 -27.12 42.53

11 25 9 3895.03 -1.40 150.35 13.76 60.14 12 30 4 3295.0 -5.37 143.80

20 18 34 2095.02 -31.99 19.38 19.23 103.57 20 53 51 1495.0 -29.49 20.00

12 9 58 3754.58 1.22 138.08 18,13 55.84 13 12 33 3154.6 -3.28 131.85

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE .3098 TRA -.8955 TC3 .2673 OAU .2882 $GT 1874.0 SGR 1317.1 SG3 3138.9 ST 634.0 SR $33.0 SS 2268.6

RD( .2835 RRA -.3973 RC3 1.$478 FAU .5191| RRT .7813 Rill r -.INSSI RTF -.?398 CRT .9821CRS .841D CST .g21g

F0[-2.8235 FRA12.7950 FC-41.3579 8SP 5897 SGa 1832.4 R_3 -.8838 813 -.9219 LSA 2368.0 MSA 359.5 SSA 30.8

BOE .4179 9RA .7293 9C3 1.5707 FSP 10732 S4_I 1700.2 SG8 683.5 TMA 48.32 EL1 824.7 EL2 77.3 ALF 39.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

6AUNCH OATE OCY 27 1964

HELIOCENTRIC C_IC

RL 14R.65 LAL -.00

RP 22§.78 LAP -.53

RC 248.959 GL 8.86

PLANETO£ENTRIC C(_41C

C3 10.645 VHL $.29_

LNCH AZI4TH LNCH TIM(

gO,DO 17 12 81

90.00 10 18 84

100.00 19 44 53

100.00 t1 |8 43

110.00 20 17 10

110_00 12 12 55

FLIGHT TIME 286.00 ARRIVAL DATE AUG 19 1965

DISTANCE 678,709 EARTH TO MARS

LQL 63,61 VL 32,784 GAL -$,87 AZL 89,0I HCA 212,23 SMA 186.71 ECC .21426 INC .9861 vl 29.974

LOP 245,83 Vp 21,660 _kP -2,70 AZP 90.84 TAL 637.79 TAP 190.01 RCA 146.71 APO 226.71 VZ 24.360

GP 8,71 ZAL 122,04 ZAP 114,42 ET8 175,71 ZAE 150,37 ETE 164,49 ZAC 94.65 ETC 256.25 CLP 114.60

OLA 16.39 RAL I61,77 RAO 8587,4 VEL 11,499 PTH 2.00 VHP 3,014 DPA 7.19 RAP 183.79 ECC 1.1784

L-I T|_E INJ LAT INJ LONG INJ RT ASC INJ A_4TH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2690,81 -27,57 73,86 19,35 96,74 17 57 22 2090.6 -26.35 65.43

4110.OD -2.86 IEE.SE 14.54 61.82 11 28 54 5510.1 -6.61 160.29

2382,79 -28,78 51,79 19,17 98,51 19 24 46 1792.6 -27.2g A3.30

3883.17 -1.81 148.70 13.96 80.16 12 33 26 3283.2 -5.76 143.15

2104.05 -31.82 29.19 18.49 103.20 20 52 14 1504.1 -29.68 20.63

3T44,64 .84 137,54 12.31 55.83 13 15 20 3144.6 -3.65 1_1.33

OIPFERERTIAL C._RRECTIONS MID-COURSE [vtrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .ERSG TRA *.5188 TC3 -.0418 8AU ,2257 SGT 10T0,1 _ |321.0 $63 3213.9 ST $72.S SR 537.8 89 2285.8

RDE .Ril3 RItA -.3641RC3 1.3367 FAU .53283 RRT .6028 RRF -.9401RTF -.8134 CRT .9889 CRS .8330 CST .8963

FDE-E.84R1FRAI$.0930 FC-42.5283 8SP 5212 _ 1700.0 R23 -.2678 R13 -.9230 LEA 2387.7 HSA 373.7 SEA 30.5

DOE .4044 BRA .6320 8C3 1.5373 FSP 10992 $61 1832.3 SG2 738.2 THA 54.70 ELl 783.3 EL2 58.4 ALF 43.19

LAUNCH DATE OCT 27 1_4 FLIGHT TIlE 298.00 ARRIVAL DATE AUG 21 1965

H(LIOCERTRIC CONIC DISTANCE 682.851 EARTH TO MARS

RL 148.63 LAL -.OO LOL 33.61VL 32.778 GAL -3.88 AZL 88.98 HCA 213.29 544A 186.61ECC .21386 INC 1.0198 vt 29.97A

RP 825,38 LAP -,58 LOP 246,90 1fie £1,388 GAP -2,87 AZP R0,85 TAL 337,77 TAP 191,06 RCA 146.70 APO ZIG, 52 V2 2A.402

RC 230,0436L 10,196P G,EI ZAL 122,03 ZAP 112,55 ETS t78,03 ZAl[ 148.39 ETE 165,77 ZAC 94.07 ETC 256.31CLP 112.71

PLANETO¢ERTltIC CONIC

¢3 10.82S VHL 3.290 DLA 18.68 RAL 181.83 RAO 8587.4 V(L 11.498 PTH 2,00 VHp 2.979 DpA 7.44 RAp 183.00 ECC 1.1782

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT |NJ LONG INJ RT ASC IRJ AZNTH lMJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 17 10 7 2701,79 -27,8S 74,69 19,60 96,35 17 55 9 2101.8 -26.49 66.22

90.0_ 10 22 3 401_._9 -3.24 188.30 14.76 61.65 11 30 23 3498.3 -6.98 159.62

100,00 18 42 46 2402.97 -28,86 52,54 19,42 98,13 19 22 49 1803.0 -27.44 44.02

100.00 11 32 T 3672,33 -2,t7 149,10 14,17 60,18 IE 36.39 3272.3 -6.13 142.54

110.00 20 15 _ 2112.48 -31.93 29.81 19,78 102.85 20 50 50 1512.5 -29.83 21.23

110.00 12 15 45 3733.60 .49 137.07 12.51 53.82 13 16 0 3133.6 -4.00 130.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE ,2619 TRA -_4003 TC3 -,3774 |AU .2326 SET 909,8 _ 1323,3 SG3 3293,4 ST 508.1 SR 541.9 SS 2300.1

ROE .2888 RRA -.3818 RC3 1.5819 FAU .54482 flRT ,3909 f -.9580 RTF -.3905 CRT .9943 CRS .8237 CST .8602

FOE-E.R419 FRA13.4042 FC-43.§527 Blip 4732 SEa 1805.8 R23 -.ZOs4 R13 -.9359 LEA 2385.8 MSk 386.4 SDA 3O.A

BOE ,389tl BRA ,5439 8C3 1,6068 FGP 11281 SGI 1398,0 SG2 793,7 THA 67,23 EL1 741.8 EL2 39,6 ALP 46.85

LAUNCH DATE OCT ZT 19G4

HELIOCENTRIC CONIC

RL 146.65 LAL -.DO

RP 224.96 LAP -.59

RC 252.307 GL 10.50

PLANETOCENTR IC CONIC

CS 10.616 VHL 3.289

LNCH AZMTN LNCH TIRE L-I TIME INJ LAT

90.00 17 7 59 2712.17 -27,73

90.00 10 25 3G 4087.32 -3.39

100.00 18 40 63 2412.47 -28.95

100.00 11 35 21 3862.45 -2.51

110.00 20 14 19 2120.27 -32,07

110.00 12 18 26 3727.41 .16

DIFFERENTIAL CORRECTIONS

TOE .2401 TRA -.214)9 TC3 -.7231 8AU .249§

ROE .2920 RRA -.3586 RC3 1.5665 FAU .33631

FDE-2.GS83 FRAI3.6838 FC-44.5267 88P 4417

BOE .3780 DflA .4617 8C3 1.72S3 F_M I 11521

LAUNCH DATE OCT 27 1964

FLIGHT Title 300.00 ARRIVAL DATE AUG 23 1968

DISTANCE 686.602 EARTH TO MARS

LOL 33.61 VL 32.773 GAL -3.86 AZL 88.95 HCA 214,36 SMA 186.53 ECC ,21350 INC 1.0499 vt 29.974

LOP 247,97 VP 21.638 GAP -3,24 A ZP 90.87 TAL 337.73 TAp 192.09 RCA 146.70 Apo 226.35 V2 24.444

GP 6.50 ZAL 122.04 ZAP 110,65 ET8 176.35 ZAE 146.36 ETE 166.93 ZAC 93.79 ETC 256.37 CLP 110.79

OLA 18.94 RAL 162.11RAD 6567.4 VEL 11.498 PTH 2.00 VHP 2.947 OPA 7.70 RAp 182.18 ECC 1.1780

HELIOCENTRIC CONIC

RL 148.65 LAL -.00 LOL 33.61 VL 32.768 GAL

RP 224.60 LAP -.G3 LOP 249.04 VP 21.676 GAP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

75,44 19.86 95.98 17 33 11 2112.2 -26.61 66.95

165.70 14,99 61.89 11 33 43 3487.3 -7.32 159.01

53,23 19,69 97.78 19 21 8 1612.5 -27.57 44.70

148.56 14.40 60.20 12 39 43 3262.5 -6.45 142.00

30.39 19.04 102.53 20 49 39 1520.3 -30.01 21.78

136.64 12.72 55.82 13 20 34 3127.4 -4.81 130.43

MIO-COUflSI[ (xECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 829,E SGR 1325,4 SG3 3366,2 ST 448.3 SR 346.9 Ss 2316.4

RRT ,0697 RRF -,9556 RTF -.0513 CRT .9961CRS .8159 CST .8057

sr_ 1363.8 R23 -.0378 fl13 -.9542 LSA 2388.6 MSA 399.3 SSA 30.1

SG1 1327,5 SG2 826,3 THA 85,92 ELI 706.5 EL2 30.7 ALF 50.68

FLIGHT TIME 302.00 ARRIVAL DATE AUG 25 1965

DISTANCE $90,582 EARTH TO MARS

-3,87 AZL 88,92 HC.A 215,43 ERA 186.44 ECC .21319 INC 1,0785 vl 29.974

-3.49 AZP 90,88 TAi. 337.68 TAp 193.12 RCA 146.70 APO 226.19 V2 24.485

RC 253.931GL 10.79 GP

PLAN(TOCERTRIC CONIC

CS 10.813 VHL 3.288 DLA

6.40 ZAL 122.08 zAP 108.72 ETS

19.18 RAL 162.29 RAID 8567.4 VEL

93.50 ETC 236.44 CLP 108.85

LN(H AZRTH LNCH TIM( L-I TIN( INJ LAT

90.00 17 6 8 2721,60 -27.80

90.00 10 26 56 4077.77 -3,90

100.00 18 39 20 2421.26 -Z9.03

100.00 11 38 23 3853.53 -2.81

110.00 20 13 13 2127.50 -32.17

110.00 12 21 1 3720.06 -.10

DIPFERENTIAL COIRECTIONS

TOE .2173 TRA -.17Z4 TC3-1.0849 BAU .2757

ROE .2R51 RRA -,3538 RC3 1,3884 FAU ,56683

FDE-2.86S2 FRA13.9545 FC-45.3947 8SP 4378

ODE .3665 BRA .3962 BC3 1.9071 FSP 11759

178,65 ZAE 144,29 ETE 167.97 ZAC

11.498 PTH 2.00 VHp 2.919 DPA 7.98 RAp 181.34 ECC 1.1779

INJ LONG INJ RT A$C INJ A_4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

78.14 20.13 95.64 17 51 30 2121.8 -26.72 67.63

165,15 15,24 61,93 11 36 54 3477.8 -7.62 158.46

55,87 19,97 97,45 19 19 41 1821.3 -27.70 45.32

148,07 14,64 60,23 12 42 39 3253.5 -6.75 141.50

30,93 19.34 102,23 20 49 41 1527.5 -30.16 22.29

136.26 12.95 55.82 13 23 1 3120.1 -4.39 130.05

RIO-COURld[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 888.t GEl 1326.2 SG3 3432.6 ST 3g1.1 SR 551.4 SS 2330.5

RRT -.288R RRF -.9536 RTF .3252 CRT .g868 CRS .8076 CST .7218

SG8 1585.1 R23 ,1164 R13 *,9479 LSA 2391.3 MSA 411.5 SEA 30.0

SGI 1363.4 _2 808.5 THA 106.75 ELI 674.1 EL2 51.7 ALF 54.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCY 27 1664

HELIOCENTRIC CONIC

RL 148.65 LAL -.00

RP 224.21 LAP -.66

RC 255.576 GL 11.06

PLANETOC[NTRIC CONIC

C5 10.616 VHL 5.289

LNCH AZMTH LNCH TIME

90.00 17 4 54

90.00 10 32 S

100.00 18 38 0

100.00 11 41 21

110.00 20 12 21

110.00 12 23 29

FLIGHT TIN( 304.00

DISTANCE 694.530

LOL 33.61 VL 52.764 GAL -3.87 AZL 88.89 HCA 216.51 SMA

LOP 250.11 Vp 21.719 GAP -3.75 AZP 90.89 TAL 337.63 TAp

GP 6.30 ZAL 122.16 ZAP 106.77 ETS 176.95 ZN[ 14Z.18 ETE

DLA 19.40 RAL 162.49 MAD 6567.4 VEL 11.496 PTH 2.OO VHP

L-I T|ME INJ LAT INJ LOIS ZNJ RT ARC INJ AZMTH INJ TIM(

2730.67 -27.65 76.78 20.42 95.32 17 50 4

4069.02 -4.18 164.66 15.51 61.97 11 39 55

2429.37 -29.10 54.46 20.26 97.15 19 18 29

6845.56 -3.08 147.63 14.90 60.25 12 45 26

2164.17 -32.27 31.42 19.64 101.95 20 47 55

3713.52 -.35 136.Q2 15.20 55.62 13 25 22

DIFFERENTIAL CORRECTIONS

TOE .194? TRA -.0502 TCS-1.4592 BAU .3097

ROE .2964 RRA -.3523 RCS 1.5662 FAU .57636

FDE_Z.8771 FRAI4.203R FC-46.13SS BSP 4635

BOE .3564 BRA .355R 8CS 2.1421 FSP 11968

LAUIACH DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 148.65 LAL -.00

RP 226.82 LAp *.6R

RC 257.1R0 GL 11.52

PLAN[TOCENTRIC CA_AIC

CS 10.826 VHL 3.290

LNCH AZMTH LNCH TIM(

90.00 17 S 17

90.00 10 35 5

100.00 16 36 56

100.00 11 44 7

110.00 ZO 11 42

110.00 12 26 50

MID-COURW[ EXECUTION ACCURACY

$GT 1022.Z _ 1325.8 $63 5492.7

RflT -.SSSe W -.RS12 R1T .6047

SG8 1674.8 R23 .Z020 R13 -.9340

SG1 14R4.R SG2 753.7 THA 122.34

FLIGHT TIN[ 306.00

DISTANCE IH)8.506

LOL 35.61 VL 32.760 GAL -$.RR AZI,. 89,67 HC.A 217.5R SNA

LOP 251.19 VP 21.760 GAP -4.00 AZP 90.90 TAL 337.55 TAp

r,,p 6.20 ZAL 122.21 zAP 104.79 ETR 177.24 ZAE 140.04 ETE

DLA 19.SR RAL 162,71 RAD 6567.4 V(L 11.496 PTH 2.00 VHP

L-I TIN( INJ LAT INJ L(_AG INJ RT ARC INJ AZNTH

2738.60 -27,90 77.37 20.72 95.03

4001.27 -4.43 164.23 15.79 62.00

2436.7R -21).16 $5.00 20.57 96.87

3938.52 -3.32 147.24 15.18 60.28

2140.26 -32.35 31.88 19,96 101.69

3707.79 -.57 135.62 13,47 55.62

DIFFERENTIAL CORRECTIGN$

TIDE .1721 TRA .0756 TC3-1.R453 BAU .3502

ROE .3017 RRA -.5420 RC3 1.564R FAU .5844R

FOE-2.8641 FRA14.4376 FC-46.T40R BRP 3175

806 .6474 BRA .3571 BC3 2.4195 FSP 12162

ARRIVAL DATE AUG 27 1965

EARTH TO MARS

166.37 ECC .21292 INC 1.1058 Vl 29.S74

194.14 flCA 146.69 APO 286.05 V2 24.527

168.92 ZAC 93.21 ETC 256.58 CLP 106.87

2.895 DPA 8.26 RAP 100.48 ECC 1.1760

PO CST TIM INJ 2 LAT INJ 2 LONG

2130.T -26.82 68.27

3469.0 -T.DO 157.96

1629.4 -2T_81 45.90

5245.6 -_02 141.06

1534.2 -90.29 22.77

3113.5 -4.84 129.70

ORBIT DETERNINATION ACCURACY

ST 341.6 SR 556.2 SS 2344.7

CRT .9522 CRS .7998 CST .5912

LSA 2396.6 MSA 423.1 6SA 29.8

ELI 646.6 EL2 69.8 ALF 59.02

ARRIVAL DATE AUG 29 1965

EARTH TO MARS

186.30 ECC .2126R INC 1.1319 Vl 29.974

195.14 RCA 146.66 APO 225.92 V2 24.569

16R.78 ZAC 92.92 ETC 256.59 CLP 104.86

Z.R73 OPA 8.55 RAP 179.61 ECC 1.1762

XNJ TIM( PO CST TIN IMJ 2 LAT IMJ 2 LONG

17 48 55 2138.8 -26.91 68.84

11 42 46 3461.3 -8.14 157.52

19 17 33 1636.6 -27.91 46.43

12 46 5 3236.5 -7.25 140.66

20 47 23 1540.3 -30.41 26.20

13 27 37 3107.8 -5.05 12R.40

ORBIT DETERMINATION ACCURACY

ST 604.9 SR 560.8 SS 2657.4

CRT .8672 CRS .7918 CST .6925

LSA 2403.1 MSA 434.6 SSA 29.6

EL1 626.5 FL2 136.5 ALF 66.56

NIO-COURW[ EXECUTION ACCURACY

IM_T 12S0.8 _ 1323.9 SG3 3545.0

RRT -.7101 _ °.9486 RTF .7664

STAG 1826.6 R29 .2160 fl13 -,9330

661 1689.5 66_ 694.4 THA 132.96

LAUNCH DAYS OCT 27 1954

HELIOCENTRIC CONIC

RL t4S.SS LAL -.OO

RP 223.44 LAp -.72

RC 258.763 GL 11.56

PLANETOCENTflIC COtAIC

C3 10.645 VHL s,Eg3

LNCH AZMTH LNCH TIME

90.00 17 2 17

90.00 10 37 54

100.00 16 36 9

100.00 11 46 44

110.00 20 11 18

110.00 12 28 4

FLIGHT TIN[ 309.00 ARRIVAL DATE AUG 51 1965

DISTANCE 702.489 EARTH TO MARS

LOt. 33.61 VL 32.756 6AL -3.69 AZL 80.84 HCA 218.67 SNA 156.24 ECC .21249 INC 1.1565 Vl 26.674

LOP 252.26 VP 21.602 GAP -4.25 AZP 90.90 TAL 337.47 TAP 196.14 RCA 146.66 APO 825.81 V2 24.611

GP 6.10 ZAL 122.31 ZAP 102.80 ETS 177.51 ZAE 137.68 ETE 170.57 ZAC gz.s3 ETC 256.$7 CLP 102.87

DLA 19.76 RAL 162.94 RAD 6567.4 VEL 11.499 PTH 2.00 VHP

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME

2746.16 -27.95 77.91 21.04 94.76 17 45 S

4054.55 -4.64 163.65 16.09 62.03 11 45 29

2445.52 -29.22 55.50 20.89 96.61 19 16 52

3832.42 -3.52 146.91 15.47 60.30 12 50 36

2145.84 -32.43 32.29 20.50 101.45 20 47 3

3702.87 -.76 135.36 13.75 55.82 13 29 47

DIFFERENTIAL _RRECTIONS

TOE .1470 TRA .2039 TC3-2.2492 RAU .3R63

ROE .3037 RRA -.3468 RC3 1.5535 FAU .56904

FOE-2.8690 FRA14.GD&9 FC-4?.0310 RIP 3R29

BO( .S674 2RA .4026 BC3 2.7336 FSP 12443

LAUGH DATE OCT 27 1964

HELIOCENTRIC C._NIC

RL 148.65 LAL -.OO

RP 226.06 LAP -.75

RC 260.3E6 GL 11.70

PLAN(TOCENTRIC CONIC

CS 10.&66 _ S.n6

LNCM AZI4TH LNCH TIM(

90.00 1T 1 34

90.00 10 40 33

100.00 18 65

tOO.OO 11 49 12

110.00 20 11 5

110.00 12 30 12

MID-COURSE EXECUTION ACCuRACy

SGT 1549.7 SGR 1318.0 SG3 3585.7

RRT -.7941 RRF -.9457 RTF .6530

$68 2034.4 R23 .2021 R13 -.9369

_1 1930.0 SG2 645.2 THA 140.79

FLIGHT TIM( 310.00

DISTANCE 706.483

LOL 33.61 Vl. 32.753 GAL -3.91 AZI. 22.82 HCA 219.76 SMA

LOP 253.37 _p 21.645 GAP -4.4R AZ1P 90.R1 TAL 337.37 TAP

GP 6.00 ZAL 122.43 ZAP 100.79 ET6 177.78 ZAE 135.69 ETE

2.056 DPA 8.84 RAp 175.72 ECC 1.1784

PO CST TIM INJ 2 LAT INJ Z LONG

2146.2 -26.99 69.37

3454.5 -8.35 157.13

1843.5 -26.00 46.91

6232.4 -7.45 140.32

1545.8 -30.51 23.60

3102.9 -5.24 129.14

ORBIT DETERMINATION ACCURACY

ST 286.2 SR 563.2 SS 2363.2

CRT .7026 CRS .7600 CST .1107

LSA 2404.9 MSA 444.7 SSA 29.8

EL1 601.5 ELI 188.7 ALF 66.30

ARRIVAL DATE SEP 2 1965

EARTH TO MARS

186.18 ECC .21234 INC 1.1803 vl 29.974

197.13 RCA 146.65 Also 225.72 V2 24.653

171.29 ZAC 92.3S ETC 256.76 CLP 100.85

DLA 19.R1 RAL 183.10 RAO 9SI7.4 VEL 11.500 PTH 2.00 VHP 2.841 DpA 9.14

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

2752.46 -27.98 7R,39 21.37 94.58 17 47 27 2152.9

4048,72 -4.83 163.§8 18.40 62.06 11 48 2 3448.7

2440.63 -L_.27 55.05 21.23 96.38 19 16 26 184R.6

3627.18 -3.70 146.68 15.78 60.38 18 52 59 3227.2

2150.90 -32.50 38.67 80.65 101.24 20 46 56 1550.9

36R6.66 -.92 135.15 14,05 55.83 13 31 51 3096.7

DIFFERENTIAL CA:RRECTION6

TOE .1£56 TRA .$377 TC3-2.6445 BAU .4452

ROE .SOBs RflA -.3415 RC3 1.54R8 FAU .5R648

FOE-2.86&9 FRAI4.6418 FC-47.5167 09P 6650

eliDE .SSSl BRA .4803 BC3 3.064R FSP 12500

RAp 177.83 ECC 1.1786

INJ 2 LAT INJ 2 LONG

-27.06 69.85

-S.5S 156.80

-28.07 47.34

-7.62 140.03

-30.61 26.97

-5.40 126.92

ORBIT DETERMINATION ACCURACY

ST 292.4 Sit 569.4 SS 2676.4

CRT .4605 CRS .7759 CST -.1745

LSA 2420.4 MSA 455.4 SSA 29.3

EL1 590.4 EL2 247.3 ALF 73.09

MID-COURSE EXECUTION ACCURACY

9GT 1864.7 SGR 1315.0 84;3 3624.1

RRT -.8398 _ -.9489 RTF .9033

8881.7 R83 .1725 R13 -.94R6

SGI 81RR.7 S_ 606.2 THA 146.51
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 27 1914

HELIOCENTRIC CONIC

RL 149.65 LAL -.00

tiP 222.&9 LAP -.79

RC 251.895 f,L lZ.0O

PLAN[TOCENTfl IC CONIC

CS 10.999 VHL 3.301

LNCH AZMTH LNCH 71ME

90.00 17 1 8

90.00 10 43 2

1OO.O0 18 35 113

100.00 11 51 39

110. O0 20 11 G

150.00 12 31 15

LQL

LOP 254.46 VP |1.ill GAP -4.73 AZlP 90.91Tkl. }}f.EG TAF 198.12 RCA 149.63 APO 225.64

GP 5.90 ZkL ltt.59 ZAP !38.77 ET8 |79.04 ZA_ 13}.49 ETE 171.96 ZAC 92.04 ETC 256.95 CLP 96.82

OLA 90.04 RAL 193.4} flAO 9SST.4 VtL 11.501PTH Z.O0 VHp Z.931DPA 9.44 RAP 175.92 [CC 1.1793

L-I TIN( IMJ LAT INJ _ INJ RT A8C INJ AZMTM INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2758.82 -28.01 T8.MZ 21.72 94.}1 17 47 7 2158.9 -ZT.lZ 70.27

4043.40 -4.98 IS3,85 |S.74 98.09 11 50 ZS 3443.9 -8.68 156.52

9455.06 -21.31 SQ.SS |1.S8 99.17 19 14 14 1455.1 o28.14 47.74

382Z.85 -3.84 148._1 18,1| 80.}} 12 55 15 3ZZZ.9 -7.77 139.79

2155.44 -}t. S8 33.01 91.01 101.05 20 47 1 1555.4 -50.89 24.29

38RS.98 -1.05 134.97 14.37 55.8} 13 3} 50 3095.3 -5.53 129.74

FLIGHT TIN( $12.00 ADRIYAL DATE SEP 4 1965

DISTANCE 710.484 EARTH TO MARS

33.$1VL 32.750 GAL -}.92 AZL 88.90 HCA 290.81SMA 185.15 ECC .21223 INC 1.2030 vl 29.974
VZ 24.495

DIFFERENTIAL CGRflECTIOMS

TOE .10£4 TmA .4T$M TC_-3.0484 BAD .4975

ROE .$128 NRA -.339} RC} !.5405 FAU .80174

FDE-_.D211FRA14.DT2S FC-47.8115 Blip T1_3

BOE .3292 MA .58111_C3 }.4155 F8P 195S$

LA_#SGH O_E OCT 27 1904

HELIOCENTRIC (_NIC

RL 148.63 LAL -.IX)

RP ttt.RS LAP -.82

RC 2M3._H)R 64. 19.18

pLAN[TOCt34TRIC CONIC

C$ 10.9}3 _4L }.3OQ

LMCM AZNTH tJ4CM TINE

80.D0 17 0

90.00 10 45 11

100.00 18 }5 18

IS0.00 11 55 45

110.00 80 11ZO

110.00 11 }4 11

DIFFERENTIAl. COII_CTIOM8

TOE .OTSR TRA .9199 TC_3.4575 MAtJ .5595

ROE .$188 RRA -.3311 RCS 1.$9T4 FAU .80489

FDE-2.8405 FRAI5.ORR2 FC-4T.ROZ8 BDP ROOt

8OE .SES5 BRA .91H_ 1_3 S.TTSR F8P t281I

NIO-COUtl[ (X[CUTIOM ACCURACY ORBIT DETERMINATION ACCURACY

IGT tZ01.9 _ 13OD,8 J_3 3652.T ST 323.0 SR 574.9 99 2389.9

MET -.I_AJRRF -.1400 811_ ,8}20 CRT .2471CRS .7705 CST -.4227

9Gll 9381.0 RZ3 .1442 R1} -,8501 LSA 2435.0 MSA 465.2 SSA 29.0

891 249S.4 _ 580.| THA 151.07 ELI 582.6 EL9 308.9 ALF 78.95

FI.|GHT Ti_ 314:00 ARRIVAL DATE SEP 6 1965

OISTANC[ 714.493 EARTH TO MARS

33,81 V1. 39.747 GAl. -3.94 AZL 94.T7 NCA 991.9§ 9MA IlHS.O0 ECC .21215 INC 1.2250 vl 29.974

955.35 _ 21,931 GAP -4.14 AZP 00.81 TAG. 337.14 TAP 1913.09 RCA 146.61 APO 225.57 V2 24.737

GAP 5.80 ZAl. 199.74 ZAP tNb.TS 9T8 178.99 ZAE I}1.98 ST( 172.57 ZAC 91.74 ETC 255.94 CLP 96.78

OLA 90.15 RAG. 183.TI RAiD I_14_4 V_L }1.503 PTH 2.00 VHP 9.894 DPA 9.73 RAP 176.01

b-I TIN( INJ LAT INJ I.QNG |NJ RT AIC INJ A_ITH INJ TIN( PO CST TIM INJ 2 LAT

9TQ4.01 -98.04 79.91 99.08 84.12 17 47 3 9164.1 -27.17

4040.0_ oR,tO 183.04 17.08 89.11 !1 59 41 3440.0 -8.80

_459.90 -_11.34 58.70 91.85 85.99 19 16 t8 1959.8 -28.20

3818.49 -3,1HI 148.19 18.45 80.35 19 57 29 3918.4 -7.88

1159.48 -39,81 33.39 91,$9 100.87 90 47 10 1558.5 -30.77

3689.80 -1.18 134.83 14.71 55.9} IS $5 44 $092.S -5.83

NIO-COURI_ 9XECUTICN ACCURACY

SGT 9555.0 SCAI 1301.9 8G3 }870.8

RNT -.8798 RIH r -.8387 RTF .9512

9887.5 R93 .1189 Rt3 -.8888

KI 1811.8 Kt 589.7 THA 154.78

ECC 1.1799

INJ 2 LONG

70.65

156.30

48.08

13}.GO

24.58

128.60

ORBIT DETERMINATION ACCURACY

ST 372.5 M 570.S SS 2398.8

CRT .0498 CRS .7647 CST -.6022

LSA 2450.0 MSA 474.S SSA 28.7

ELI 580,2 EL2 371.7 ALF $6.88

LAUNCH DATE OCT tT 1064

HELIOCENTRIC CCM1C

RL 149,95 LAL -.00

RP tEl.iS LAP -.95

RC 294.995_GL 12.38

PLAN(TOCENTRIC CONIC

C3 lO.S?S VHL 5.313

LNCH AZIATH LNCH VIM(

90.00 17 1 7

90.00 10 47 $1

100.O0 18 35 33

100.00 It 55 45

110.00 20 11 47

110.00 12 39 2

FLIGHT TIM( 316.00 ARRIVAL DATE SEP 8 19s5

DISTANCE 719.510 EARTH TO MARS

LOL }3.91 VL 32.745 GAL -5.97 AZL 68.75 MCA 225.05 SMA 186.05 ECC .21212 INC 1.2490 vl 29.974

LOP 259.95 VP 21.874 GAP -5.19 AZP 90.91 TkL 337.00 TAP 200.05 RCA 149.58 kPO 225.51 V2 24.779

GP 5.99 ZAL 122.9} ZAP 84.72 (T$ 178.54 ZAE 129.03 ETE 175.14 ZAC 91.45 ETC 257.03 CLP 94.74

DLA 20,24 flAL 19}.89 RA0 9597.4 VEL 11.505 PTM 2.00 VHp 2.920 DPA 10.03 RAP 175.11ECC 1.1806

L-I TINS INJ LAT IMJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1HJ 2 LONG

2790.58 -28.09 79.54 22.47 9}.95 17 47 16 2198.6 -27.22 70.97

4037.12 -5.20 182.87 17,45 99,15 11 54 46 3457.1 -8.89 156.14

2494.08 098.}7 5T.01 22.34 95.83 19 16 37 1964.1 -29.25 48.38

5819.89 -4,05 148.05 18.91 60.}6 12 59 23 3216.9 -7.96 139.45

9193.02 -32,95 33.58 91.70 100.72 20 47 50 1593.0 -30.83 24.64

3590.98 -1.2} 134.73 15.08 55.84 13 37 52 3090.7 -5.70 128.50

DIFFERENTIAL CCRRECTIONS NIO-COURIME EXECUTION ACCURACY

TOE .0545 TRA .7549 TCS-S.8981 BAU .G094 SGT 9817,_ 8DR 19_9.8 $GS 3678.8

ROE .5211 RRA -.3254 RCS 1.511_ FAU .@0886 RRT -.8879 RIM r ".8331 R11 r .8459

FOE-2.DS3S FRAt5.1738 FC-47.8504 R_P 10178 _ 3191.4 R93 .1001 RIS -.9798

ROE .3257 8RA .8290 BCS 4.1530 FSP 12838 SGt 3143.3 899 559.1 THA 157.81

LAUNCH DATE OCT 27 IgG4

HELI_ENTRIC _lC

FLIGHT TIME 318.00

DISTANCE T91.534

ORBIT DETERMINATION ACCURACY

ST 434.8 _q 584.5 SS 2406.8

CRT -.0987 CRS .7593 CST -.7202

LSA 2467.5 MSA 483.6 SSA 26.3

EL1 587,8 EL2 430.1 ALF 99.10

ARRIVAL DATE SEP 10 1965

EARTH TO MARS

RL 148.65 LAL -.00 LGt. SS.81 VL 32.743 GAL -3.MR AZL I_1.73 HCA

RIP 281.51 LAP -.88 LOP 257.75 VP 99.018 GAP -5,49 AZP 90.81TN.

RC 989.379 GL 12.55 TAD 5.59 ZAl" 195.13 ZAP 9_.70 ET8 179,T7 ZAE

pLAN(TOCENTRICC_41C

C3 11.02_ VHL 5.381DLA 90.$1RAL 184.50 RA0 6567.4 M(L 11.507 PTH

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ _ INJ RT AI_ INJ A_4TH INJ TIM(

DO.00 17 I 3_ 9772.43 -90.09 79.81 9t.8T 8}.81 17 47 45

80.00 10 48 30 4035.18 -5.95 181.78 17.93 89.14 11 56 46

100.00 19 96 } I_14T.84 -_9.}8 57,97 99.74 95,70 19 IT 11

IO0.00 11 57 40 3815.18 -4.10 145.RG 17.19 80.38 1} I 15

110.00 20 12 98 9188,06 -$9.88 33.82 tt.lR 100.58 9O 48 S}

110.00 12 37 48 3818,50 -1.97 1}4,87 15.43 55.84 15 }9 1G

OIFFERENTIAL CCRR[CTION8 MIO-C_3_ Ev_rCUTION ACCURACY

TOE .OEsE TRA .8_t)S TC3-4,9782 8AU .8881 _GT. 3989.1 !_ 1991.8 _93 38?8.9

ROE .399£ RRA -.31R3 RCS 1.4828 FAU .80874 RRT -.1999 RIIF -.t99} RTF .9714

FDE-E.8798 FRA15.2354 FC-47.8385 Blip 11389 SGB 3530.1RL _ .084| RIS -.97?6

BO[ .3286 8RA .9548 BC3 4.5321FSP 12832 SGt }48?.8 SG2 545,8 THA 160.33

994.15 9MA 186.01 (CC .21212 INC 1.2691 Vl 29.g74

338.85 TAP 201.00 RCA 146.56 AP_ 225.47 V2 24.820

198.81ETE 175.87 ZAC 91.15 ETC 257.15 CLP 92.71

Z.O0 VHp 9.820 DpA 10.52 RAP 174.21ECC 1.1815

PO CST TIM INJ 2 LAT [NJ 2 LONG

2172.4 -27.26 71.25

$495.2 -8.95 156.03

1867.6 -26.29 49.64

3915.2 -8.02 138.56

1586.1 -30.89 25.06

3088.5 -5.75 128.44

ORBIT DETERMINATION ACCURACY

ST S06.3 SR 589.0 SS 2412.S

CRT -.2072 CR9 .7537 CST -_7973

LSA 2485.9 MSA 491.g SSA 28.0

EL1 615.0 EL2 474.4 ALF 116.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 27 1964

HELIC_ENTRIC C(_IIC

RL 148.65 LAL -.OD

RP 221.15 LAP -.91

RC 26?.844 GL 12.72

PLANETOCENTRIC CONIC

C3 11.084 YHL 3.329

LNCH AZMTH LNCH TIME

90.00 17 2 14

go.o0 10 $1 20

100.00 18 56 49

100.00 11 59 Z?

110.00 20 13 19

110.00 12 $9 Z8

FLIGHT TIM( 3ZO.O0 ARRIVAL DATE SEP lZ 1985

DISTANCE TZS.5SS EARTH TO MARS

LOL 33.61 VL 3_.741 GAL -4.DE AZL 88.71 MCA 22S.Z6 SHA 185.99 ECC .21215 INC 1.28S7 vl 29.974

LOP 258.86 VP 22.083 GAP -5.$4 AZP 80.91 TAL 338.89 TAp 201.95 RCA 146.53 APO 225.44 V2 24.SSE

GP 5.48 ZAL 123.36 ZAP 90.68 ET9 179.00 ZAE 124.58 ETE 174.16 ZAC 90.08 ETC 257.23 CLP 90.68

DLA 20.35 RAL 184.81RAD 656T.4 VEL 11.510 PTH 2.00 VHp 2.823 DPA 10.80 RAP 175.32 ECC 1.1824

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIN| PO CST TIN INJ 2 LAT INJ Z LONG

27T5.58 -28.09 80.04 23.29 93.70 17 48 30 2175.6 -27.29 71.47

4054.14 -5.29 182.70 18.23 82.14 11 5R 35 $434.1 -8.88 155.97

2470.59 -22.41 57.49 23.16 95.58 19 18 0 1870.6 -28.55 48.85

$814.38 -4.13 145.91 17,59 80.37 13 3 1 3214.4 -8.05 159.51

2168.88 -32.72 34.01 22.62 100.48 20 49 28 1568.7 -30.93 25.25

$689.04 -1.29 t84,64 15.82 55.84 13 40 55 $089.0 -5.76 128.41

OIFFERENTIAL C_RRECTIONS NID-COURW[ EXECUT|ON ACCURACy

TOE .0084 TRA 1.0487 TC3-4.6851DAU .?2?7 SGT 3615.7 _ 1269.5 SG3 3668.9

ROE .$298 flRA -.$128 RCS 1.471S FAU .60536 RRT -.0937 RRI r -.9261RTIr .9772

FOE-5.0008 FRA15.28S3 FC-47.2857 DiP 12840 _ 38T7.4 R25 .0711 R13 -.9614

ROE .S298 BRA 1.0924 DC5 4.9108 FSP 12596 _16| 3836.1 _ 543.6 THA 162.43

LAUNCH DATE OCT 27 1984 FLIGHT TIME 32Z.00

HELIOCENTRIC C(_iIC DISTANCE 750.G04

flL 148.8S LAL -.00 LOL 33.81VL 32.740 GAL -4.05 AZL 16.70 tA(A 226.37 $14A 168.96 ECC .21228

RP 220.75 LAP -.94 LOI e 259.67 VP 22.107 GAP -5.66 AZP 90.90 TAL 336.51 TAP 202.66 RCA 146.50

RC 289.292 St. 12.87 GP 5.38 ZAL 123,61 zAP M.87 ET$ IT9.21 ZN[ 122.36 [TE 174.62 ZAC 90.57

PLAN(TOCENTRIC CONIC

C5 11.148 VHL 3.339 OLA 20.$R RAL 164.95 RAD 8567.4 VI[L 11.512 PTH 2.01VHp 2.829 OpA 10.87

LNCH AZMTH LNCM TIN| L-I TIN| INJ-LAT INJ I._NG INJ RT A$C INJ AZMTH INJ TIN| PO CST TIN

90.00 17 3 13 2TTS.0G -26.11 80,23 23,72 93,61 IT 49 31 2178.1

90.00 10 53 1 4084.05 -5.29 162.70 16.64 92.14 12 0 15 3484.0

100.00 18 37 50 947£.95 -_1.43 57.66 23.60 95.40 19 19 3 1878.0

100.00 12 1 5 3614.3R -4.13 145.91 16.00 60.37 13 4 39 3214.4

110.00 90 14 24 9170,81 -32.75 34.17 93.01 100.39 90 50 35 1570.8

110.00 12 41 0 3989.99 -1.26 134.66 16.23 55.84 13 42 29 3089.3

DIFFERENTIAL CCRRECTIOM8 MID-CoURSE EXECUTION ACCURACY

TOE -.0985 TRA 1.1941 TC3-5.0871BAU .7883 SGT 4041.8 M_ 1953.6 $63 3649.0

ROE .3540 RRA -.3056 RC3 1.4477 FAU .80946 RRT -.99)3 _ -.9204 RTF .9614

FO(-S.0190 FRA15.289T FC-48.T87| BmP 13900 _ 4932.4 RE5 .0616 R13 -.9843

BOE .$348 BRA 1.2548 BC3 5.2691FSP 19531 $61 4197.$ SGZ 543.5 THA 164.22

ORBIT DETERMINATION ACCURACY

ST 584.0 Sit 595.6 SS 2417.3

CRT -.2849 CRS .7489 CST -.8472

LSA 2507.1 MSA 500.1 89A 27.7

EL1 667.5 EL2 497.7 ALF 133.36

ARRIVAL DATE SEP 14 1985

EARTH TO MARS

IN(; 1.5046 Vl 29.4_L4

AFrO 225.43 V2 24.905

[TC 957.$3 CLP 88.67

RAP 172.44 ECC 1.1635

INJ 2 LAT INJ 2 LONG

-27.31 71.65

-8.98 155.96

-26.36 49.08

-8.04 1S9.31

-30.97 25.40

-5.78 128.43

ORBIT DETERMINATION ACCURACY

ST 666.0 SR 597.9 SS 2419.8

CflT -.3427 CR$ .7442 CST -.8815

LSA 2529.5 NSA 50T.5 SSA 27.5

EL1 757.3 EL2 507.4 ALF 143.75

LAUNCH DATE OCT 27 1964 FLIGHT TIM( 324.00 ARRIVAL DATE SEP tS 1965

HELIOCENTR|C C(_AIC OISTANC( T_4.650 EARTH TO MARS

RL 146.69 LAL -.DO LO(. 35.61 VL 52.T58 GAL -4.08 AZL 88.S8 HCA 227.48 SMA 185.94 ECC .21254 INC 1.5887 VI 29.974

RP 220.3T LAp -,�7LOP 261.09 VP 22.152 GAP -6.OT A Z1P 90.89 TAL 538.52 TAp 205.80 RCA 146.46 APO 889.45 VE 24.945

RC 270.?21GL 13.01GP 5.27 ZAL 125.88 ZAP 86.68 (T$ ITg.4Z ZA( 120.15 ETE 175.05 ZAC 90.29 ETC 257.45 CLP 88.67

PLAN[TOCENTRIC C(_441C

C3 11.220 VHL 5.$50 DLA 20.40 RAL lS5.29 RAO 6587.4 V(L 11.$19 PTH 2.01VHP 2.859 OPA 11.14 RAP 171.58 [CC 1.184T

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 4 28 2779.88 -28.11 80.38 24.18 93.54 17 50 48 2179.9 -27.35 71.78

90.00 10 54 32 4034.88 -5.27 162.75 19.07 62.14 12 I 47 3434.9 -8.96 156.01

100.00 18 39 6 2474.72 -29.44 37.79 24.06 95.43 19 20 21 1874.7 -28.58 49.15

100.00 12 2 35 $815.2T -4.10 145.96 18.43 60.36 |3 8 11 5215.3 -S.OZ 139.36

110.00 20 15 42 2172.50 -52.77 34,30 29.82 100.31 20 51 55 1572.5 -51.00 25.52

110.00 12 42 29 3890.28 -1.24 134.71 16.95 55.84 13 43 59 3090.3 -5.72 126.48

DIFFERENTIAL C(_RRECTION8 NID-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0520 TRA 1.3489 TC3-#.4830 BAU .849? SGT 4420.6 MA 1940.6 $63 3820.8 ST 750.98R 602.4 SS 2422.0

ROE .S3SS RRA -.2685 RC5 1.4921FAU .59839 RRT -.69t4 IUU r -.9158 RTF .9845 CRT -.3873 CRS .7403 CST -.9057

F0[-5.0428 FflA15.2_2 FC-48.1719 084P 15159 _ 4591.5 fl23 .0342 R13 -.9868 LSA 2554.9 NSA 514.1 SSA 26.9

ROE .3425 BRA 1.3796 9C3 5.6644 FSP 12426 SGt 4559.0 SG2 545.2 THA 165.74 EL1 815.7 EL2 511.5 ALF 149.92

LAUNCH DATE OCT 27 1664

HELIOCENTRIC CONIC

RL 148.65 LAL -.00 LOL 33.61 VL 39.738 GAL

RP 220.00 LAP -1.01 LOP 962.20 VP 92.1R? GAP

RC 272.184 _ 18.14 r_P 5.18 ZAL t24.17 ZAP

PLAN_TOCENTIIIC CC441C

C3 11.269 WAL 3.361

LNCH AZMTH LN[H TIN|

90.00 17 5 59

90.00 10 55 55

100.00 18 40 37

100.00 12 3 58

110.00 20 17 12

110.00 12 43 52

DIFFERENTIAL CCRRECTIQNS

TOE -.O810 TRA 1.5000 TC3-5.88T$ BAU .9110

ROE .3431 RRA -.2906 RC3 1.3937 FAU .59256

FOE-3.0807 FRA15.1704 FC-45.40|5 9_P 18441

00E .3525 BRA 1.5285 BC3 6.0309 FSP lZ298

FLIGHT TIN| 326.00 ARRIVAL DATE SEP 18 1965

DISTANCE 730.704 EARTH TO MARS

-4.19 AZt. 88.66 HCA 228.60 SNA 185.93 ECC .21249 INC 1.5404 vl 29.974

-6.98 AZP 90.89 TAL 336.19 TAp 904.?2 RCA 146.49 Ai_ 295.44 V2 24.986

84.71 (TS 179.62 zAE 117.96 [T[ 175.44 ZAC 90.01 [TC 257.58 CLP 84.69

OLA 20.39 RAL 165.66 RAD 6567.4 VI[L 11.519 PTH 2.01VHp 2.853 DPA 11.39 RAP 170.73 ECC 1.1880

L-I TIM( INJ LAT |NJ L_NG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2781,06 -29,19 80.44 24,65 93.50 17 52 20 2181.1 -27.34 71.86

4036.61 -5.21 162.84 19.52 62,13 12 3 11 3436.6 -8.90 156.11

2475.93 -29.45 57.66 24.53 95.30 19 21 53 1875.9 -28.39 49.23

3816.90 04.04 148.06 18.86 60.36 13 T 35 3217.0 -7.96 139.46

2173.75 -32.79 34.39 24.00 100.26 20 53 26 1573.8 -31.02 25.62

5891.92 -1.18 134.79 17.10 55.83 13 45 24 3091.9 -5.66 128.57

MIO-COURS( [XECUTIQN ACCURACY ORBIT DETERtI|NATION ACCURACY

$GT 4796.5 SGR 1994.6 SG3 3583.1 ST 838.6 SR 806.8 SS 2421.9

RRT -.9083M IF -.9105 RTF .9869 CRT -.4206 CflS .7365 CST -.9228

SG8 4052.3 R25 .0483 R13 -.9685 LSA 2581.8 MSA 520.8 SSA 26.5

SGt 4921.8 M;2 548.2 THA 167.06 ELI 898.5 EL2 513.6 ALF 154.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. !. 1964)

LAUUCM DATE OCT 2? IR64

HELIOCENTRIC COMIC

RL 148.&5 LAL -.00

RP 819.82 LAP -1.04

RC 873.529 GL 15.25

PLAN[TOCENTRIC ¢OHIC

C3 11.$88 VML 3.3T4

t.MCN AZI4TH LMCH T1i4_

60.00 ST ? 4T

90.00 10 57 9

100.00 19 42 22

1OO.O0 12 5 13

110.00 20 19 54

110.O0 12 45 11

FLIGHT TIM( 328.00 ARRIVAL DATE SEP 20 1551

DISTANCE 742.784 EARTH TO MARS

LOt. 33.61VL 32.738 GAL -4.18 AZL 88.44 HCA 2Z9.TZ SMA 185.92 (CC .21267 INC 1.3575 V1 29.974

L04 B 263.33 VP 22.243 GAP -6.49 AZP 90.88 TAL 535.90 TAp 205.62 RCA 146.59 Apo 225.46 V2 25.027

GP 5.05 ZAL 124.48 ZAP 29.?? [79 179.90 ZAI[ 115.78 [T[ 175.81 ZAC 89.74 ETC 257.65 CLP $2.74

OLA Z0.$6 RAL 198,03 RAD 9_T.4 V[L 11.523 PTH 2.01 VHP 2.889 DPA 11.63 RAp 169.92 ECC 1.1874

L-I TIME ]NJ LAT INJ LONG |NJ RT A$C INJ AZMTH |NJ TIME PO C$T TIN INJ 2 LAT /NJ 2 LONG

2781.61 -28.12 80,48 25.14 93.48 17 54 8 2181.9 -27.$4 71.90

4039.24 -5.L3 182.9tl 19.99 $2.11 12 4 27 3439.2 -8'.82 156.26

2475.57 -29.45 57.93 25.02 95.35 19 25 39 1876.6 -28.40 49.28

3519.51 -$.99 144.20 19.$4 60.55 13 8 53 3219.5 -7.88 139.60

2174.58 -32.80 34.45 24.49 100.22 20 55 9 1574.6 -31.04 25.68

3694.27 -1.09 134.82 17.58 55.83 13 46 45 3094.3 -5.57 128.69

DIFFERENTIAL C01RECTIONS MIO-COUR6E (mrCUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1114 TRA 1.4557 TC3-6.2420 8AU .9726 $GT §174.3 SGR 120?.4 IG3 3537.9 ST 928.0 SR 610.7 SS 2420.9

ROE .3477 RflA -.2028 RC$ 1.3639 FAU .58564 RRT -.R842 Iltl r -.9048 RTF .9888 CRT -.4471CRS .7335 CST -.9355

FDE-S.O$09 FRA15.O859 FC-44.5160 89ff 17715 _ 5319.4 R23 .0437 R13 -.9900 LSA 2610.8 NSA 527.0 SSA 26.0

ROE .3651 BRA 1.6797 8C5 6.3992 FSP 12144 IGl $284,8 SG2 $S2.2 THA 168.21 EL1 984.3 EL2 515.0 ALF 156.96

LAUNCH DATE OCT 27 11H54 FLIGHT TINE $30.00 ARRIVAL DATE SEp 22 1965

HELIOCENTRIC CDNIC

RL 146.65 LAL -.00 LOL 53.$t VL 32,737 GAL

nP 219,25 LAP -1.07 LOP 264.45 V1P 22.289 GAP

RC 274.906 64. 15.3$ _ 4.94 ZAL |24.81 ZAP

pLAN[TOCENTRIC C_NIC

C3 11.491 _q4L 5,$88 OLA 20,52 N/A. lii.43 RA0 iH?,4 V[L

LNCM AZq4TH LNCH TIN( L-| TIME |NJ LAT

SO.D0 17 $ 50 2781.54 -L_.t2

90.00 10 58 15 4042.75 -5.02

100.00 15 44 22 2475,99 -29.45

100.00 12 $ 21 3022.95 -3.84

110.00 20 20 48 2174.951 -$2,80

110.00 12 45 25 3997.$0 -.98

OIFF[RENTIAL CCRRECTION$

TOE -.1453 TRA 1.8125 TC$-4.6040 BAU 1.0341

ROE .$524 RRA -.2745 RC3 1.3325 FAU ,51_r49

FOE-5.0992 FRA14.0Tt$ FC-43.$417 RiP 18971

ROE .5904 8RA 1.81UJl 2C3 $.7371 Flip 11961

DISTANCE 748,831 EARTH TO MARS

-4.20 AZI. 28.83 HCA 230.85 8HA 185.91ECC .21269 INC 1.3741 vl 29.974

-9.70 AZP 90,87 TAL 355.67 TAp 206.52 RCA 146.35 APO 225.49 v| 25.067

80.84 ET$ 179.98 ZAE 113.63 [TE 176.16 ZAC 89.47 (TC 257.73 CLP 60.$1

11.527 PTH 2.01VHp 2.889 DPA 11.86 RAp 169.15 ECC 1.1889

INJ LONG INJ 27 ASC INJ A_¢TH INJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

80.48 25.85 93.48 17 55 11 2181.5 -27.34 7t.90

163.19 20.4? 6t.09 12 5 36 3442.8 -8.71 156.46

57.93 25.53 95.35 19 25 39 1076.7 -20.40 49.29

146.35 19.82 60.33 13 10 4 3222.8 -7.77 159.79

34.49 2S.O0 100.21 20 57 3 1575.0 -31.05 25.71

135.07 18.04 55.83 13 48 2 5097.3 -5.45 128.85

MIDoCOU2W[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5547.0 _ 1109.8 SG3 5485.1 ST 1016.6 SR 614.8 SS 2418.5

RRT -,8793 I_F -.$887 RlrF .9902 CRT -.4688 CflS .7504 CST -.9455

5673.2 223 .0402 R13 -.9912 LSA 2641.9 MSA 532.5 SSA 25.6

$G| 564508 _2 555.6 THA 169.21 ELl 1072.3 EL2 516.0 ALF 159.17

LAUNCH OATE _T 27 1964 FLIGHT TIM( 332.00 ARRIVAL OATE SEP 24 1965

HELIOCENTRIC CONIC

RL 148.$5 LAL -.00 LOt. 53.61

RP 218.89 LAP -1.10 LOP 255.58

RC 275.266 GL 13.49 GP 4.84

PLAN[TOCENTRIC CONIC

C3 11.554 VML 5.404 DLA 20.26

LNCH AZMTH LNCH TIM( L-I TIME IMJ LAT

90.00 17 12 8 2760.88 -28.12

R0.00 10 59 9 4047.13 -4.$6

100.00 18 46 $6 2476.26 -29.4S

100.00 12 7 22 3626.98 -3.71

110.00 20 22 54 2175.01 -32.80

110.00 12 47 34 3701.00 -.83

DISTANCE 750.904 EARTH TO MARS

VL 52.757 GAL -4.25 AZL 80.61 HCA 231.98 SMA 185.91 ECC .21514 INC 1.5902 vl 29.974

VP 22.555 GAP -6.90 AZP 90.85 TAL 355.42 TAp 207.40 RCA 146.29 APO 225.54 V2 25.108

ZAL 125.17 ZAP 78.$5 (T$ 160.15 ZAI[ 111.50 (T( 176.48 ZAC 89.21 ETC 257.85 CLP 78.91

DIFFERENTIAL CORRECTIONS

TOE -.1764 TRA 1.9711 TC3-$.9502 BAU 1.0950

ROE .3572 RRA -.2660 RC$ 1.2993 FAU ,.51799

FDE-$.1174 FRAt4.6961 FC-42.4491 BSP 20227

BIDE .$964 BRA 1.9890 8C3 7.0706 FSP 1|756

RAL 195.83 RAO $597.4 VEL 11.551PTH 2.01VHp 2.912 DPA 12.07 RAp 168.56 ECC 1.1906

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.45 21.|8 93.51 17 58 29 2190.9 -27.55 71.85

193.44 20.97 92.07 12 6 36 5447.1 -8.58 156.71

57.90 25.06 95.57 16 27 52 1876.5 -28.40 49.26

145.61 20.32 60.32 15 11 9 3227.0 -7.63 140.O2

34.49 23,52 100.21 20 59 9 1575.0 -51.05 25.71

135.27 18,53 55.63 15 49 15 5101.0 -5.51 129.O4

MID-COURSE [XI[CUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5914.6 SGR 117|,2 SG3 3424.0 ST 11_1.0 SR 6t0.7 SS 2414.4

2RT -.8799 RRF -.8922 flTF .9914 CRT -.4862 CRS .7280 CST -.9527

$GB $029.4 RLMJ .0375 R13 -.9921 LSA 2675.2 MSA 557.8 SSA 25.1

SG| $003.2 SG2 561.7 THA 170.10 ELI 1161.8 EL| 517.0 ALF 160.93

LAUNCH DATE OCT 27 1964 FLIGHT TIN| 334.00 ARRIVAL DATE SEP 26 1965

EARTH TO MARS

233.11 SMA 185.91 ECC .21343 INC 1.4059 Vt 29.974

335.16 TAp 208.27 RCA 146.25 APO 225.59 V2 25.148

109.40 (TE 176.79 ZAC 88.97 (TC 257.92 CLP 77.04

HELIOCENTRIC C_IC DISTANCE 754.981

RL 146.65 LAL -.00 LOL 53.$1VL 32.737 GAL -4.30 AZL 98.59 HCA

RP 218.52 LAP -1.12 LOP 256.71VP 22,379 GAP -7.10 AZP 90,64 TAL

RC 277.609 GL 15.55 GP 4.73 ZAL 12S,54 ZAP 77.09 ET$ 180.32 Z/dE

PLAN[TOCENTIRIC CONIC

CS 11.696 VHL 5.420 OLA 20.19 2AL 157.25 RAO 9597,4 VI[L 11.$3& PTH 2.01 VHp 2.936 DpA 12.27 RAP 167.64 ECC 1.1925

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ 2T ASC INJ AZMTH INJ TIME

90.00 17 14 42 2779.93 _28,11 80.54 26.72 93.55 18 1 2

90.00 10 59 37 4032.59 -4.71 163.73 21.49 62.05 12 7 29

100.00 18 49 5 2475.$2 -29,44 $7.23 26.60 95.40 19 30 20

100.00 12 8 16 3051.94 -3.54 146.88 20.84 90.3_ 13 12 8

110.00 20 25 11 2174.92 -32.90 34.41 29.07 100.22 2| I 26

110.00 12 40 59 3705.59 -,67 13§,50 19.0§ 55.62 13 50 24

DIFFERENTIAL CCRRI[CTION$ MIO-COUR6( [vlrCUT|ON ACCURACY

TOE -.2058 TRA 2.155_ TC$-7.259§ BAU 1.1320 8GT 6273.2 IDa 1148.2 SG3 3352.6

ROE .3600 RRA -.2593 RC$ I.t561FAU .55356 RRT -.8471RtlF -.8841RI"F .9922

FD[-3.0514 FRA14.7590 FC-40.9719 BDP 21561 SG8 8378.0 R23 .0557 R13 -.9927

BIDE .4157 BRA 2.1555 BC3 7,$$77 F$P 1|702 SGI 6353.0 84;2 S&4.9 THA |70.91

PO C$T TIM INJ 2 LAT INJ 2 LONG

2179.6 -27.52 71.76

3452.4 -8.41 157.01

1875.5 -28.38 49.19

3251.9 -7.47 140.30

1574.6 -51.04 25.68

$105.4 -5.15 129.26

ORBIT DETERMINATION ACCURACY

ST 1204.g SR $19.5 SS 2599.0

CRT -.4942 CRS .7179 C$T -.9597

LSA 2701.1 M0A 542.5 SSA 25.1

EL1 1251.8 EL2 518.4 ALF 162.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE OCT 27 lg64 FLIGHT TIME 338.00 ARRIVAL DATE SEp 28 1965

HELIOCENTRIC CONIC OISTANCE 759.069 EARTH TO MARS

RL 148.65 LAL -.GO LOL 33.61 VL 38.738 GAL -4.35 AZL 98.59 HCA 234.26 SMA 185.92 ECC .81378 INC S.4EI2 Vl 29.9?4

RP 218.16 LAP -1.15 LOP 267.8S VP 22.485 GAP -7.29 AZP 90.83 TAL 334,89 TAp E09,14 RCA 146.18 APO 225.66 VZ 85.168

RC 278.933 GL 13.62 GP 4.SE ZAL I85.93 ZAP TS.E9 ET$ 190.47 ZAE 107.34 (TE 177.07 ZAC 88.73 ETC 258.0I CLP 75.21

PLAN(TOCEMTR ! C CONIC

C$ 11.8!4 VHL $.437 DLA 20.09 RAt. IGT.S9 RAID SS87.S V(L 18.541 PTH P.Ot VI4p 2.967 OpA 12.45 RAp 188.94 ECC 1.1945

LNCH AZ14TH LNCH TIM( L-! TIN( INJ LAT INJ LGNG |NJ RT ASC INJ AZMTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 17 30 27?7.88 -28.10 80.81 8?.29 95.68 18 3 47 8177.9 -27.31 71.64

90.00 11 O 37 4058.43 -4,52 I84.07 82.02 82,02 12 8 18 3458.4 -8.23 157.35

tOO.OO 18 31 45 8473.92 -29.44 57.73 87.17 95.48 19 $2 59 1873.9 -26.37 49.09

100.00 12 • 3 385T.81 -3.35 147.19 81,38 60.28 13 13 1 3837.8 -7.28 140.61

110.00 20 27 $9 2178.90 -38.79 34.40 28.63 100.25 21 3 53 1573.9 -31.03 25.63

110.O0 12 49 39 STIO.4O -.4T 135.76 19.58 55.82 13 51 29 3110.4 -4.96 129.54

DIFFEMEMTIAL C_RRECTIQNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2461 TRA 2.2973 TCS-7.5823 BAU 1.2133 $GT 9830.S S_q 1131.0 $63 3283.5 ST 1298.2 SR 824.7 88 2397.4

ROE .3859 RRA -.2495 RC3 1.8286 FAU .34404 RRT -.95•9 RRF -.877| RTF .9930 CRT -.5100 CRS .7201CST -.9638

FOE-3.1057 FRA14.5466 FC-S•.2816 RIP 227•7 SG8 872•.4 Rt3 .0389 R|S -.9935 LSA 8742.9 MSA 546.9 8SA 24.4

ROE .43•S BRA 8.$110 8C3 7.8809 FSP 11380 SGI 8708.1SG2 371.2 THA 171.59 ELI 1343.9 EL2 519.1ALF 163.72

LAUNCH DATE OCT 27 1964

t'N[LIOCENTRIC C_4IC

RL 148.83 LAL -.00 LQL $3.81 VL 38.738 GAL

RP 217.80 LAP -1.18 LOP 268.99 VP 22.470 GAp

RC 260.240 6.L 13.69 G4P 4.58 ZAl. 188.34 ZAP

PLAN(TOCENTRIC CONIC

FLIGHT TINE 338.00 ARRIVAL DATE SEP 30 1965

DISTANCE 766.183 EARTH TO MARS

-4.40 AZL 08.58 HCA 835.39 SNA 185.93 ECC .21415 INC 1.4361 vl 29.974

-7.49 AZ1P 90.88 TAL 334.80 TAp 809.99 RCA 146.12 APO 225.74 V2 25.228

73.47 2T$ 180.81ZAE 105.50 ETE 177.35 ZAC 38.49 ETC 258.10 CLP 75.41

CS 11.945 Vt4L 3.456 DLA 19.9• RAt. 168.14 RAID 8587.5 VEL 11.547 PTH 2.08 VHP 2.999 DpA 12.61 RAP 166.29 ECC 1.1986

LNCH A_4TH LNCM TIM( L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( F_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 20 31 2775.57 -28.09 80.04 87.87 93.70 18 6 47 2175.6 -27.29 71.47

60.00 11 1 10 4065.29 -4.30 164.48 28.57 61.98 18 8 55 5465.5 -8.01 157.75

100.00 18 54 5• 8478.06 -29.48 57.59 27.75 95.53 19 S• 51 1878.1 -28.35 48.96

100.00 12 • 44 3844.04 -3.13 147.55 21.93 90.88 13 13 48 5244.0 -7.07 140.97

110.00 20 SO 18 21T8.81 -38.78 54.38 87.20 100.30 81 8 30 1572.8 -51.01 25.55

110.00 12 50 34 $718.05 -.28 138.05 Z0.13 55.82 13 58 50 3116.1 -4.74 129.84

DIFFERENTIAL CCRRECTICN8 MID-COURSE Lr_C, UTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.286• TRA 2.4578 TCS-7.8888 •AU 1.8739 $GT 8881.8 _u1_|113.1 SG3 3803.8 87 1592.9 SR 629.4 88 2595.6

ROE .5713 RRA -.2599 RC3 1.1934 FAU .55508 RRT -.8381 _ -.8884 R_ r .••57 CRT -.3237 CRS .7216 CST -.9874

FOE-5.1494 FRA14.5883 FC-58.8565 •RiP 85981 _ 708•.4 925 .0322 R13 -.9941 LSA 2786.0 MSA 550.6 SSA 25.8

BIDE .4678 BRA 2.4695 RCS 7.9764 FSP 11068 SG1 7043.8 SG2 577.1 THA 172.21 EL1 1457.5 EL2 519.5 ALF 164.65

LAUNCH DATE OCT 27 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 2 1945

HELIOCENTRIC CONIC DISTANCE 767.262

Rb 148.65 LAL -.OO L04. 55.61 VL 32.759 GAL -4.46 AZL 88.55 HCA 236.54 SNA

RP 217.44 LAp -1.21 LOP 270.14 VP 22.516 GAP -7.68 AZP 90.80 TAL 334.30 TAp

RC 261.589 GL IS.75 GP 4.41 ZAL 128.T7 ZAP 71.?1 ETS 160.75 ZAE 105.50 ETE

PLANETOCENTRIC CONIC

C3 12.083 VHL 5.476 DLA 19.28 RAL 188.80 RAD 8567.5 VEL 11.553 PTH 2.02 VHP

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT

90.00 17 23 48 2772.78 -28.08

90.00 11 1 56 4072.•5 -4.05

100.00 18 57 45 2489.75 -89.41

100.00 12 10 18 5851.21 -2.89

110.00 20 SS T 8171.$8 -52.78

110.00 12 51 28 $722.35 -.02

DIFFERENTIAL C_IqRECTION8

TOE -.5255 TRA 2.82QS TCS-8.1678 8AU 1.5387

ROE .$789 RRA -.2608 RCS 1.1596 FAU .$8078

FDE-S.175t FMA14.1055 FC-37.$124 •SP 85039

BIDE .4960 RRA 8.650T BCS 8.2498 F_P 10773

LAUNCH DATE OCT 27 11Ht4

HELIOCENTRIC CCNIC

RL 148.65 LAL -.DO LOL 33.61 VL 38.740 GAL

EARTH TO MARS

I86.94 ECC .21458 INC 1.4507 VI 29.974

210.83 RCA 148.05 APO 2_5.04 VE 25.286

177.58 ZAC 28.27 ETC 256.18 CLP 71.66

5.054 DPA 12.76 RAp 165.67 ECC 1.1889

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 bAT INJ E LONG

79.84 28.47 93.80 18 9 59 2172.8 -27.26 71.27

164.38 23.14 81.95 12 • 29 3472.9 -7.77 158.18

57.42 28.34 95.82 19 39 54 1869.7 -28.52 48.79

147.84 22.50 80.25 15 14 50 $251.2 -6.83 141.57

34.81 27.80 100.SG 21 9 12 1571.4 -50.98 25.44

136.38 20.70 55.88 13 53 26 $122.3 -4.50 130.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7388.9 M,R 1094.6 SG3 3128.5 ST 1488.5 Sit 633.5 ss 2387,

RRT °.8430 RRF -.8618 flTF .9942 CRT -.5551CflS .7225 CST -.9705

SG8 7404.2 923 .0318 R13 -.9946 LSA 2829.6 MSA 554.0 SSA 23.3

$G1 7381,2 SG8 588.9 THA 172.77 EL1 1531.6 (L2 520.0 ALF 165.46

FLIGHT TIME 348.00

DISTANCE 771.$GG

-4.58 AZL 88.$4 HCA 837.89 SMA

RP 217.09 LAp -1.24 LOP 871.89 Vie 28.581 GAP -7.88 AZP 90.78 TAL 333.96 TAp

RC 282.801GL 16.80 _p 4.31ZAL 187.28 ZAP TO.O0 ET3 180.88 zA( 101.33 ETE

PLAN[TOCENTN|C CCNIC

C3 12.232 VHL $.497 DLA 19.?2 RAL 1t9.07 9AO i5i7.3 VEL 11.538 PTH 2.02 VMP

ARRIVAL DATE OCT 4 1965

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

90.00 17 27 15 8789.50 -28.07

90.00 11 I 54 4081.38 -3.78

100.00 19 1 3 2487.01 -89.39

100.00 12 10 47 3859.11 -2.88

110.00 20 56 8 2189.82 -$2.74

110.00 12 52 13 3728.28 .85

DIFFERENTIAL C.GNRECTION$

TOE -.5885 TNA 2.7957 TC3-8.4288 BAU 1.$905

ROE .5825 RRA ".2215 RCS 1.1262 FAU .30783

FOE-3.1951 FRA15.STS5 FC-53.•287 •mP 28178

BD( .5308 BRA 2.7945 •CS 8.5031 F•P 10471

EARTH TO MARS

185.96 ECC .81497 INC 1.4649 vl 29.974

211.86 RCA 145.99 APO 225.94 V2 25.307

17-_vSL_AC 38.06 (TC 258.28 CLP 69.94

3.072 DPA 12.89 RAp 165.09 ECC 1.2013

INJ LGNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

79.6Q 29.09 93.98 18 16 24 2169.5 -27.25 71.04

185.38 23.73 91.92 18 • 56 5481.4 -7.51 158.66

37.82 29.•8 95.72 19 42 10 1867.0 -28.29 48.59

148,39 23.08 90,81 IS 15 6 $259.1 -6.57 141.81

34.08 28.41 100.44 81 1216 1589.6 -50.95 25.32

138.74 21,8• 55.88 IS 54 22 $129.S -4.24 150.53

MIO-COURR( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7958.7 SG4t !078,t 863 3044.6 ST 1584.5 SR 657.5 88 2579.5

RflT -.8348 RRF -.8584 flTF .9848 CRT -.5449 CRS .7260 CST -.9750

SG8 7731.9 R83 .0318 913 -.9949 LSA 2875.4 MSA 557.1SSA 22.8

SG1 7709.5 Sr_ 588.4 THA |75.27 EL1 1626.6 ELZ 520.6 ALF 166.20

533



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCN OAT[ OCT Z? 18S4 PLIGHT TIN( 344.00 ARRIVAL DATE OCT S 1965

EARTH TO MARS

238.84 SNA 185.98 ECC .21544 INC 1.4788 Vl 29.974

333.65 TAp Z|Z.49 RCA 145.91APO 228.05 V2 25.346

99.41 (TE 178.03 ZAC 87.86 ETC 258.33 CLP 66.26

HELIOCENTRIC CONIC DISTANCE 775.477

RL 148.65 LAL -.00 LOL 33.81 VL 32.741 GAL -4.50 AZL 08.52 HCA

RP 2|8.74 LAP -I.2T LOP 272.44 VP 82.G07 GAP -8.05 AZP 90.77 TAL

NC 284.037 GL 13.84 GP 4.2L ZAL 197.88 ZAP M.39 ET8 10|.00 Z/q[

PLAN(TOCENTRIC CONIC

C3 12.390 YHL 3.580 OLA 19.5G RAL 139.59 RAO 9587.5 V(L 18.589 PTH 9.09 VHP 3.119 OPA 13.01 RAP 184.56 ECC 1.2039

LNCN AZI4TH LNCH TIM( L-i TIN[ INJ LAT INJ LONG INJ RT A$C [NJ AZNTH [NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LOnG

IO.OO !? 30 5t 97i5.7i -98,05 71.33 99.79 94.05 18 17 1

SO.DO 11 9 8 4090.57 -3.49 185.87 94.35 61.88 19 10 17

100.00 18 4 33 2483.87 -99.37 55,99 99.59 95.84 19 45 37

100.00 12 11 10 3RS7.79 -9.33 148.0§ 93.90 GO.IR 13 15 38

110.00 ZO 39 1l 9187.56 -39.71 33.93 99.03 100.53 91 15 23

liD.DO tl 52 57 $731.80 .54 137.13 91.90 55.89 13 55 14

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TO[ -.4139 1RA 8.958| TCS-,.O.8GR§ BAU |.44?4 S4;T TRRS.9 SGR 1057.8 $4139957.9

RDE .3977 RRA -.9194 RC3 1.0876 FAU .49306 RRT -.l_S3 RRF -.8459 RTF .9950

FOE-3.9011FEAI3.9395 FC-34.§DRS BRP 97277 _ $051.7 R83 .0310 R13 -.9952

80( .5lGI IRA 9.DStl 9C3 R.T3TS FIP 10179 SGI 9099,T IGZ 593.8 THA 173.79

LAUNCH DATE OCT 97 1954

HELIOCENTRIC COliC

RL 148.63 L/d. -.DO _ 33.11VL 38,T43 GAL

214.39 LAP -1.89 LOP 873.59 VP It.lit GAP

RC tl3.L_e GL I3.ll GAP 4.11ZAL 188.1T ZAP

9185.8 -27.19 70.77

3490.6 -7.29 159.18

1863.9 -28.25 46.37

3967.7 -6.98 142.29

1567.6 -30.91 25.17

3136.8 -3.95 130.92

ORBIT DETERMINATION ACCURACY

ST 1681.9 SR 841.0 SS 2370.4

CRT -.5540 CR3 .7939 CST *.g752

LSA 8999.7 MSA 559.7 SSA 22.3

ELI 1792.9 ELI 520.9 ALF 166.85

FLIGHT TIN( 34G.00 ARRIVAL DATE OCT 8 1965

DISTANCE 779.598 EARTH TO MARS

-4.95 AZL 88.51HCA 839.99 _I4A 188.01ECC .21599 INC 1.4924 vt 29.974

-9.83 AZIP I)0.75 TAt. 333,.30 TAP 813.30 RCA 145.84 APO 298.18 V2 25.385

14.$9 [TS |81.11ZN[ 97.59 [T( 178.93 ZAC 67.67 [TC 258.40 CLP 66.62

pLANETOCLrN'IrltlC CONIC

C3 18.510 VHL 3.5d_4 DLA

LNCH AZMTI4 LNCH TIN[ b-I TIME INJ LAT

9O.OO 17 34 48 271J.14 -ll.03

GO.DO 11 8 19 41OO.50 -3.1T

100.00 18 S 14 8400.39 -11.34

100.00 18 11 98 3177.01 o8.01

SIS.DO 80 48 35 8165.80 -39.ti

110.OO 19 53 37 3744.94 .8§

DIFFERENTIAL C_IR(CTIONS

TO[ -.4595 TRA 3._91R TC$-i,iITT IAU 1.5098

_DE .3830 RRA -.8035 RC3 1.0518 FAU .47950

F0(-3.9190 FllAI3.3IRS FC-35.0590 lip 103S4

BOE .104i IRA 3.1878 IC3 8.9497 FSP 9069

19.39 RAL ITO.OQ RAO $517.5 N(L 11.574 PTH 8.08 VHp 3.155 DPA 13.10 RAP I84. O? ECC 1.2067

INJ _ INJ RT AlE INJ AZMTH INJ TIM( PO CST TIM 1NJ 2 LAT INJ 2 LONG

79.03 30.38 94.90 18 90 50 2161.6 -27.15 70.47

t_.43 84.95 S1.65 18 lO 33 3500.5 -6.91 159.74

55.73 30,94 95,97 10 49 15 1860.4 -28.21 48.11

149.36 84.31 SO.IT 13 IS 5 3277.0 -5.97 142.80

33.75 L_9.SR 100.03 91 18 40 1565.9 -30.87 25.00

13T.5S It.St 55.S$ 13 56 1 3144.9 -3.$4 131.55

MID-COURK [vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 81tT.R _ 1039.S $4;3 89S8,6 ST 1778.5 SR 644.4 SS 2559.9

RRT -.0153 RRF -.8335 RTF .9959 CRT -.5891CRS .7247 CST -.9771

SG8 1309.7 RI3 .0300 R13 -.9955 LSA 2971.7 MSA 582,0 SSA 21.9

$GI 0341.8 SG9 599.0 TMA 174.14 ELI 1818.4 ELI 521.2 ALF 167.44

LAUNCH DATE OCT 27 1954

HELIOCENTRIC CONIC

RL 148.85 LAL -.OO

RP 21&.05 LAP -1.32

RC 2RS.520 GL 13.00

PLANETOCENTRIC CONIC

C3 12.740 VML 3.558

LNCH AZNTH LNCH TIME

90.00 17 38 53

90.00 11 2 12

100.00 19 12 G

100.00 12 11 40

110.00 20 46 3

110.00 12 54 13

PLIGHT TIN( 348.00 ARRIVAL DATE OCT 10 1965

DISTANCE 783.713 EARTH TO MARS

LO(. 33.81VL 32.744 GAL -4.79 AZL 88.48 HCA 241.15 8MA 186.04 ECC .21851 INC 1.5057 vl 29.974

LOP 274.75 VP 99.$97 GAP -S.4I AZF 90.73 TAL 339.94 TAp 214.10 RCA 145.76 APO 226.31V2 25.425

GP 4.01ZAL 128.87 ZAP 65.09 ETS 181.21 2AE 95.67 ETE 178.42 ZAC 87.49 ETC 258.A6 CLP 65.03

OLA 19.21 RAL 170.57 RAO 6557.5 VEL 11.581 PTH 2.03 YHP 3.200 DpA 13.19 RAp 163.$2 ECC t.zogT

L-I TIN( INJ LAT ;NJ LONG |NJ fit ASC INJ AZI4TH INJ TIME PO CST TIM IHJ 2 LAT |HJ 2 LONG

2757.10 -98.01 78.70 31.05 94.37 18 24 50 2157.1 -27.11 70.15

4111.14 -9.83 197.09 95.59 61.81 12 10 43 3511.1 -6.57 160.35

2459.45 -99.39 56,45 30.91 96.12 19 53 3 1856.5 -28.16 47.84

3864.98 -1.66 149.91 94.95 60.15 13 16 27 3287.0 -5.64 143.56

9169.57 -39.65 33.55 30.34 100.74 21 92 5 1562.6 -30.82 2A.81

3753,$7 t.lS 136.01 93.17 55.63 13 58 46 3153.7 -3.31 131.81

HIFFERENTIAL C_RRECTION8

TOE -.5063 TRA 3.2913 TC3-9.O870 BAU 1.5574

ROE .3985 RRA -.1947 RC3 1.0166 FAU .45494

FOE-3.2284 FRAI3.1304 FC-31.5948 B_P 99400

90_ .6439 BRA 3.2973 BC3 9.1437 FSP 9301

LAUNCH DATE OCT 27 1964

HELIOCENTRIC C_NIC

RL 148.65 LAL -.00

RP E85.71 LAP -1.34

RC 287.788 _. 13.99

PLANETOCENTNIC CONIC

CS 12.939 VHL 3.599

LNCH AZNTH LNCH TIM( L-I TIM( INJ bAT

90.00 17 43 S 8758.90 -87.98

90.00 11 9 T 41R9.45 -8.49

100.00 19 19 8 9458.88 -19.89

100.00 19 11 49 $897.$1 -1.38

110.00 90 49 40 2159.$8 -38.01

110.00 12 54 45 3758.98 1.54

DIFFERENTIAL C_RR[CTIONS

TOE -.5590 TRA 3.4548 TC3-R.9991 IAU 1.6103

ROE .4040 RflA -.1861 tiC3 .9114 FAU .45000

FOE-3.9338 FRA12.RG98 FC-30.1954 DIP 30435

ROE .8897 BRA $.4099 BC3 9.3140 FSll 9957

HID-COUR84E EXI[CUTION ACCURACY

$GT 8S05.9 Srdt 1089.5 SG3 9777.9

flRT -.1049 RRF -.8935 Rl1= .9955

8_1 $SS5.8 R83 .0309 813 -.9957

SG1 8144.7 $69 S04.0 THA 174.51

FLIGHT TIN( 350.00

DISTANCE TiT.i3e

LOL 33.$1 VL 38.745 GAL -4.79 AZL 88.48 HCA 948.39 SHA 186.07 ECC .21710 INC 1.5188

LOP 875.98 V1P L_.T48 GAP *l. S9 AZIP 00,71 TAL 338.57 TAP 914.88 RCA 145.67 APO 226.46

GP 5.91 ZAL 189.19 ZAP $5,54 ETI 161.31 ZN[ 93.86 ETE 178.60 ZAC 87.33 (TC 256.52

DLA 19.01 RAt. 171.09 flAO $597,5 _ 11,590 PTH 8.03 VHp 3.949 OPA 13.25 RAp 163.21

INJ lONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT

7|°}4 31.74 94.54 18 zg 0

167.$5 85.85 81.78 12 SO 49

59.14 31.60 96.98 19 57 1

150.49 85.91 S0.13 13 16 45

33.33 31,01 100.86 21 25 40

138.50 83.13 55.65 13 57 28

NID-COURW[ EvlrCUTION ACCURACY

SGT II01.I _ 1005.0 SG3 2685.7

RRT -.7940 mIF -.$131RTF .9956

SG8 $935.7 883 .0310 R13 -.9959

SGI $930,0 $GZ 608.9 THA 174.85

ORBIT O£TERNINATION ACCURACY

ST 1878.4 SR 647.7 SS 2548.8

CRT -.5701CRS .7261CST -.g787

L3A 3023.$ NSA $63.9 SSA 21.4

ELI 1g15.4 EL2 521.3 ALF 167.96

ARRIVAL OATE OCT 12 lg65

EARTH TO MARS

V1 29.974

V2 25.461

CLP 63.48

ECC 1.2128

INJ 2 LONG

9159.2 -27.06 Gg.80

3599.5 -6.99 160.99

1859.3 -98.11 47.55

3997.6 -5.28 143.95

1559.7 -30.77 24.60

3193.0 -2.96 132.29

ORBIT D(T(RHINATION ACCURACY

3T 1974.9 SR 650.9 SS 2336.4

CRT -.5775 CRS .7276 CST *.9801

LRA 3076.1MRA 565.4 SSA 21.0

ELI 20|2.g EL2 521.4 ALF 168.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 27 1984 FLIGHT TIN( 352.00 ARRIVAL DATE OCT 14 1945

HELIOCENTRIC CONIC

RL 148.68 LAL -.O0

RP 215.38 LAP -1.37

RC 888.924 GL 13_92

PLAM(TOCEMTRIC CONIC

CS 15.136 VHL 3.824

LNCM AZMTH LNCH TIM(

90.00 17 47 34

90.00 11 I $6

100.00 19 20 21

100.00 12 11 $0

110.00 20 $3 26

110.00 lZ $3 15

DISTANCE T91.986 EARTH TO MARS

LOt. 33.61 VL 32.749 GAL -4.87 AZL 88.47 HCA 243.48 SMA 186.10 ECC .21773 INC 1.5318 Vl 29.974

LOP 277.08 yp 22.787 GAp -8.77 AZP 90.66 TAL 332.16 TAp 215.66 RCA 145.58 APO 228.82 V2 25.498

GP 3.62 ZAL 129.72 ZAP 82.03 ETS |61.40 ZA( 92.09 ETE 178.77 ZAC 87.17 ETC 258.57 CLP 61.97

DLA 18.79 RAL 171.8_ RAD 6567.5 VEL 11.598 PTH 2.03 VHP 3.299 OPA 13.30 RAP 162.85 ECC 1.2162

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH [NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2746.93 -27.95 77.96 32.45 94.73 19 33 21 2146.9 -27.00 69.42

4134.50 -2.08 168.33 26.92 61.75 12 10 $0 3534.5 -5.84 181.67

244?.75 -29.28 55.81 32.30 96.45 20 1 9 1647.8 -28.05 47.21

3R08.91 -.93 151.11 28.29 60.12 13 16 59 3308.9 -4.90 144.57

2158.53 -32.57 33.10 $1.7! 101.00 21 29 22 1536.5 -30.71 24.37

3772.89 1.92 139.02 24.51 55.86 13 58 9 3172.9 -2.58 132.61

DIFFERENTIAL CCRRECTION$

TOE -.5983 TRA 3.6543 TC$-9.3793 BAU 1.6555

ROE .4OoO RRA -.1793 RC3 .9421 FAU .43175

FDE-3.1704 FRA12.88S8 FC-28.4S37 08P 31778

ROE .T243 6RA 3.6587 BC3 9.4265 FSP 9079

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

SET 9194.5 SGR 985.9 $83 2589.0 ST 2070.7 SR 851.5 SS 2311.6

RRT -.78t9 RRF -.8005 RTF .9957 CRT -.5773 CRS .7221CST -.9816

S(M 9237.3 R23 .0297 R13 -.9989 LSA 3119.9 MSA 367.0 SSA 20.9

$61 9217.0 Sl;Z 812.S THA 175.18 EL1 2106.9 EL2 322.9 ALF 169.02

LAUNCH OATE OCT 2? 15H84 FLIGHT TIM( 354.00 ARRIVAL DATE OCT 16 1983

HELIOCENTRIC CONIC

RL 148.65 LAL *.00

RP 815.O5 LAP -1.40

RC 290.105 _ 13.92

PLANIETOC(NTR|C CCNIC

C3 13.333 _ $.854

LNCH AZMTH LNCM TIM(

90.00 17 52 9

90.00 11 1 40

100.00 19 24 41

100.00 12 11 49

110.00 20 57 19

110.00 12 SS 41

DIFFERENTIAL C_RRECTION9

TOE -.8985 TRA 3.8153 TC3-9.5599 BAU 1.7139

ROE .4155 RRA -.1995 RC3 .9142 FAU .42011

FOE-3.2423 FRA12.$341 FC-27.2374 084P 32380

ROE .7869 BRA 3.8190 BC$ 9.8005 FSP 8832

DISTANCE 796.104 EARTH TO MARS

LOL 33.81VL 32.750 GAL -4.95 AZL 88.46 HCA 244.65 SMA 186.14 ECC .21840 INC 1.5443 vl 29.974

LOP 2T9.25 VP 22.852 GAP -8.94 AZIP 90.98 TAL 331.77 TAp 216.43 RCA 143.48 APO 226.79 V2 23.535

GAP 3.72 ZAL 130.27 2AP G0.§9 ETS 181.49 ZAE 90.36 ETE 178.93 ZAC 87.02 ETC 258.61 CLP 80.50

DLA 18.56 RAt. 172.17 RAO 9567.S VEL 11.608 pTH 2.03 VHP 3.352 DpA 13.33 RAP 162.53 ECC 1.2198

L-[ TIM( |NJ LAT INJ LONG |NJ RT A$C INJ AZlATH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

2741.40 -27.92 ?T.SG 33.17 94.93 18 37 30 2141.4 -26.94 69.03

4147.11 -1,97 199,03 27,|2 91.73 12 10 48 3547.1 -5.44 162.38

2442.99 -_t).21 55.49 33.02 96.63 20 5 24 1843.0 -27.99 46.87

3920.78 -.53 151.79 28.96 60.11 13 17 10 3320.8 -4.50 145.23

2153.20 -32.53 32.84 32.42 101.14 21 33 |2 1553.2 -30.65 24.18

3783.31 2.31 139.56 25.21 55.99 13 58 44 3183.3 -2.18 133.36

N|O-C_URW[ EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SET 9471.2 _ 974.3 $4;3 2501.5 ST 2173.9 SR 657.1 SS 2310.7

RRT -.7714 RNF -.7919 RTF .9959 CRT -.5922 CflS .7321CST -.9823

Sr_ 9521.2 R25 .0318 R13 -.9961 LSA 3169.8 MSA 567.2 SSA 20.2

SGI 9501.1SG2 618.1THA 175.44 EL1 2210.3 EL2 520.7 ALF 169.25

LAUNCH DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 146.63 LAL -.DO

RP 214.72 LAp -1.42

RC 291.272 GL 13.92

PLANETOC(NTRIC CONIC

C3 13.584 VHL 3.688

LNCH AZNTH LNCH TIME

90.00 17 58 53

90.O0 11 1 20

100.O0 19 29 11

100.O0 12 11 44

110.O0 21 1 20

110.OO 12 56 4

FLIGHT TIN[ 336.00 ARRIVAL DATE OCT 18 1965

DISTANCE 800.243 EARTH TO MARS

LOt. 33.61VL 32.753 GAL -5.03 AZL 88.44 HCA 245.83 SMA 186.18 ECC .21911 INC 1.5567 vt 29.974

LOP 279.45 VP 22.878 GAP -9.11A ZP 90.64 TAL 331.36 TAp 217.18 RCA 145.38 Apo 226.97 vZ 25.572

GP 3.64 ZAL 130.84 Zkp 59.14 (TS 181.56 ZAE 88.67 ETE 179.07 ZAC 86.89 ETC 258.65 CLP 59.07

OLA 16.32 RAL 172.72 RAG 8387.3 VEL 11.619 PTH 2.04 VHp 3.407 DpA 13.33 RAp 162.25 ECC 1.2236

L-I TIME INJ LAT INJ LONG |HJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2?35.37 -27.88 77.14 33.91 95.14 18 42 29 2135.8 -25.88 68.51

4180.39 -1.24 169.77 28.33 61.71 12 lO 41 3560.4 -5.01 163.12

2437.94 -29.17 53.09 38.76 96.82 20 9 49 1837.9 -27.92 46.51

3933.26 -.11 152.45 27.70 60.11 13 17 17 3333.3 -4.08 143.92

2149.63 -32.48 32.38 33.14 101.29 21 37 10 1549.6 -30.58 23.88

3794.31 2.73 140.14 25.92 55.91 13 39 19 3194.3 -1.78 133.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7299 TRA 3.9942 TC3-9.8750 BAU 1.7643 SET 9742.6 SGR 939.9 SG3 2409.9 ST 2274.4 SR 660.1 SS 2296.9

ROE .4214 RflA -.1815 RC3 .821T FAU .40523 RRT -.7597 RRF -.7806 RTF .9960 CRT -.5995 CRS .7349 CST -.9833

F08-3.2441 FRA12.O818 FC-23.8286 BSP 33312 $68 9789.8 R23 .0320 R13 -.9962 LSA 3249.9 MSA 367.6 SSA 19.8

ROE .840R BRA 3.9974 8C3 9.7151 FSP 9325 $61 9770.0 SG2 622.4 THA 175.70 EL1 2310.5 EL2 320.1 ALF 169.60

LAUNCH DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 148.83 LAL -.O0

RP 214.40 LAP -1.44

RC 292.426 GL 13.90

PLAN[TOCENTRIC C(_IC

CS 13.928 VHL 3.719

LNCN AZMTH LNCH TIME

90.00 18 I 47

90.00 11 0 38

100.OO 19 33 49

100.00 12 11 34

110.00 21" 3 28

110.00 12 58 25

DIFFERENTIAL CaqRECTION8

TD( -.T873 TRA 4.1783 TC3-9.TT02 BAU 1.8130

ROE .42?3 RRA -.1538 RC3 .8498 FAU .39020

FOE-3.2414 FRA11.7909 FC-24.4294 BDP 34230

ROE .8958 BRA 4.1792 8C3 9.8071 FSP 8025

FLIGHT TIN( 358.00 ARRIVAL DATE OCT 20 1965

DISTANCE 804.386 EARTH TO MARS

LOL 33.61VL 32.755 GAL -3.12 AZL 86.43HCA 247.00 SMA 186.22 ECC .21987 INC 1.5689 vl 29.974

LOP 280.61 V1P 22.920 GAP -9.29 AZP 90.61 TAL 330.92 TAp 21T.93 RCA 143.28 APO 227.16 V2 25.608

TIP 3.55 ZAL 131.42 ZAp 57.75 (TS 161.64 ZA( 87.02 ETE 179.21 ZAC 86.76 ETC 236.68 CLP 57.68

DLA 18.08 RAL 173.29 RAID 6387.5 VEL 11.628 PTH 2.04 VHP 3.483 DpA 13.33 RAp 162.02 ECC 1.2276

L-I TIME INJ LAT INJ LONG |NJ RT ADC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2729.48 -27.85 76.99 34.67 95.38 18 47 16 2129.5 -26.81 68.18

4174.28 -.T9 170.35 29.06 61.69 12 10 30 3374.3 -4.57 163.90

2432.63 -29.13 54.70 34.51 97.02 20 14 22 1832.7 -27.85 46.13

3948.34 .34 133.16 28.43 60.11 13 17 21 3346.3 -3.64 146.64

2145.91 -32.43 52.30 33.89 101.45 21 41 14 1545.9 -30.51 23.61

3805.89 3.17 140.74 29.86 55.95 13 59 51 3203.8 -1.32 134.53

MID-COURW[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

$GT10004.1S44q 94Q.1 $63 2318.7 ST 2375.3 SR 663.0 ss 2282.0

RRT -.7479 R2F -.7694 RTF .9961 CRT -.6063 CRS .7376 CST -.9841

SGa10048.8 R23 .0325 R13 -.9962 LSA 3311.5 MSA 567.9 SSA 19.S

$6110029.2 $GZ 628.5 THA |75.94 ELI 2410.7 EL2 51g.5 ALF 169.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 27 1984

HELIOCENTRIC C_iqiC

RL 148.85 LAL -.DD

IP 214.08 LAP -1.47

RC 293.568 GL 13.88

PLANETOCENTRi¢ CONIC

C3 14.087 YHL 3.753

LNCH AZI4TM LNCH TIME

90.00 18 $ 48

90.00 11 O ZS

100.00 19 36 $5

100.00 12 11 22

110.00 21 9 44

110.00 12 56 48

FLIGHT TIM( 360.00 ARRIVAL DATE OCT 22 1965

DISTANCE 808.533

LOL 33.61 VL 32.758 GAL -5.21 AZL 08.42 HCA

LOP 281.79 VP 2E.994 GAP -9.46 AZ1P 90.59 TAL

GP 3.48 ZAL 132.01 ZAF 58.41 ET$ 101.70 ZA(

EARTH TO MARS

246.19 SNA 186.26 (CC .22086 INC 1.5810 Vl 29.974

330.47 TAp 218,86 RCA 145.18 APO 827.37 V2 25.644

85.40 ETE 179.34 ZAC 63.85 (TC 258.70 CLP 56.34

DLA 17.80 RAL 173.85 RAD $567.6 VEL 11.639 PTH 2.04 VHP 3.525 OPA 13.33 RAP 181.83 ECC 1.2310

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

2723.17 -27.81 78.24 35.44 95.59 IS 52 11 2183.2 -26.74 67.73

4160.T5 -.32 171.35 29.81 61.88 12 10 17 3588.8 -4.1! 184.72

1427.16 -29.08 54.30 3§.28 97.23 20 19 3 1827.2 -27.78 45.74

3959.98 ,80 153.91 29.16 60.12 13 17 22 3360.0 -3.18 147.39

2142.01 -32.38 52.01 34.65 101.82 21 45 28 1542.0 -30.44 23.33

3817.91 3.63 141.37 27.42 55.99 14 O 20 3217.9 -.88 135.16

DIFFERENTIAL C_RRECTION3 MID-COURSE (XI[CUT|_N ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8509 TRA 4.3808 TC3-9.8479 6AU 1.8811 88710257.5 8DR 933.S SG3 2228.6 ST 2477.1 3R 665.8 SS 2288.8

ROE .4335 RRA -.1494 RCS .8160 FAU .37542 RRT -.7360 RRF -.7583 RTF .9981 CRT -.6133 CRS .7409 CST -.9848

FDE-3.2308 FRAIl. SITS FC-25.0?13 BSP 35096 _I0_6.9 RLr5 .0331 813 -.9982 LSA 3375.6 MSA 567.7 SSA 19.2

BOG .DSSO BRA 4.3653 BCS 9,8819 FSP 7722 S8110260,6 SG2 ESO.4. THA 176.15 ELI 2512.0 EL2 518.5 ALF 170.22

LAURelS4 gATE OCT 27 1964 FLIGHT TINS 362,00 ARRIVAL DATE OCT 24 lg65

HELIOCENTRIC CGNIC DISTANCE 818.684 EARTH TO MARS

RL 148.SS LAb -.00 LOL 33.81Vt. 38.76| GAL -§.31AZL 88.41HCA 849.37 SMA 188.31 [CC .22150 [NC 1.5929 Vl 29,974

RP 813.77 LAP -1.49 lOP 868.67 VF 83.007 GAP -9.62 AZlP 60.58 TAL 330.01 TAP 219.36 RCA 145.04 AlSO 227.58 V2 25.679

RC 894. 693 GL 13.84 GP 3.$8 ZAL 132,61 ZAP 35.10 ET8 181.7T ZA( 83.83 ETE 179.46 ZAC 86.55 ETC 258.72 CLP 55.03

PLAN[TOC[NTRIC CONIC

C3 14.392 VHL 3.760 OLA 17.51 RAt. t74,43 flAO 8397,6 VI[L t1.051PTH 2.05 VHP 3.587 OPA 13.30 RAP 161.68 ECC 1.2364

LNCH AZMTH LNCN TIM( L-I TIN( INJ LAT INJ I.QNG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 11 5T 2719.95 -87.76 TS.TT 39.24 95.88 18 57 13 2116.7 -26.68 67.27

90.00 lO 59 59 4203.80 .16 172.16 30.58 61.68 18 10 D 3603.8 -3.63 165.56

100.00 18 43 29 8481.46 -_).03 53.88 39,07 67.44 20 23 50 1821.5 -27.70 45.34

100.00 12 11 3 3974.80 1.88 154.68 26.99 60.13 15 17 20 3374.2 -2.70 148.17

110.00 21 14 S 8137.69 -32.38 31,71 33.48 101.?9 2t 49 44 1538.0 -30.36 23.04

110.00 12 59 58 3830,49 4,11 142,03 28.19 58.04 14 0 48 3230.5 -.38 135.82

DIFF(NENTIAL CCRRECTIGN$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9198 TRA 4.S491 TC3-R.90S? BAU 1.8078 $GT10501.4 8DR 621.1 383 2159.8 ST 2578.9 SR 668.3 _S 2250.1

ROE .4397 RRAJL. 1394 RC3 ,7880 FAU .38098 flflT -,7840 RItF -.TATO RTF .998| CRT -.6198 CRS .7440 CST -.9854

F0(-3.2305 FRAll.24?2 FC-81.7416 29P 35675 SGalOS41.T 823 .0336 ill3 -.9982 LSA 3440.6 MSA 567.3 SSA 18.9

DOE 1.0193 6114 4.5513 8CS 9.9351FSP _430 SG110528.6 SG2 834.1 ?HA IT8.35 EL1 8813.4 EL2 517.5 ALF 170.50

LAUNCH DATE OCT 2T 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC

RL 148.85 LAL -.00

RP 213.48 LAP -1.51

RC 295.$05 GL 13.80

PLANETOCEMTR IC CONIC

C3 14.853 VHL 3.$26

LMCH AZMTH LNCH TIME

90.OO 18 17 13

9O.OO 10 59 21

100.00 19 48 29

100.00 12 tO 46

110.00 21 18 34

110.00 12 57 10

DISTANCE 216.837 EARTH TO MARS

LOL 33.61 VL 32.783 GAL -5.41 AZL 68.40 NCA 250.56 SMA 186.38 ECC .22239 1NC 1.6046 Vl 29.974

LOP 284.18 VP 23.050 GAP -9.79 k_P 90.55 TAL 329.53 TAp 220.09 RCA 144.92 APO 227.81 V2 25.714

GP 3.50 ZAL 133.25 ZAP 53.83 ETS 181.82 ZAE 62.29 ETE 179.58 ZAC 86.45 ETC 258.73 CLP 53.78

OLA 17.22 RAL 175.02 RAO 6567.8 VEL 11.684 PTH 2.05 vHP 3.651 DPA 13.26 RAP 161.56 ECC 1.2412

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2709.97 -27.71 75.28 37.04 g6.os 19 2 23 2110.0 -26.59 86.80

4219.39 .68 173.09 31.37 61.69 lZ 9 41 3619.4 -3.12 166.43

2415.65 -28.98 55.46 56.87 97.66 20 26 44 1815.6 -27.62 44.92

3989.94 1.78 155.50 30.75 60.16 13 17 15 3388.9 -2.20 148.98

2133.79 -32.26 31.39 36.21 101.96 21 54 8 1533.8 -30.28 22.74

3843.57 4.$1 142.72 28.99 56.09 14 1 14 3243.6 .12 136.50

DIFFERENTIAL CCRRECTION3

TOE -.9849 TRA 4.7399 TC3-9.9446 6AU 1.9538

ROE .4481 RflA -.1326 RC3 .7903 FAU .34634

F08-3.2222 FRA10.9761 FC-20.4919 88P 36793

BOG 1.0813 ORA 4.7415 BC3 9.9736 FSP 7139

LAUNCH DATE OCT 27 1964

HELIOCENTRIC _IC

RL 148.65 LAL -.00

RP 213.16 LAp -1.53

RC 299.904 GL 13.79

PLAN(TOCENTRIC CONIC

C3 14.962 VHL 3.668

LNCH AZMTH LNCH T|M_

90.OO 18 22 55

90.00 10 56 43

100.00 19 53 35

100.00 12 10 24

110.00 21 23 8

110.00 12 57 21

DIFFERENTIAL C¢ilR[CTIC443

7OE-1.0581 TRA 4,9345 TC3-9.9953 BAU 1.9987

ROE .4527 RRA -.12SI RC3 .T324 FAU .33218

FOE-3.2109 FflAIO.7077 FC-16.2176 BmP 37905

BOG 1.1491 RRA 4.9561 8C3 9.9982 FSP 6859

MID-COURSE EXI[CUTIOi ACCURACY ORBIT DETERMINATION ACCURACY

SGTIOTS?.8 $GR 909.9 3G3 2052.8 ST 2881.4 SR 870.9 SS 2233.0

RRT -,T183 RRF -.7361 RTF .9981 CRT -.6266 CRS .7476 CST -.9860

S8810776.3 883 .0343 813 -.9962 LSA 3507.9 NSA 566.6 $SA 18.6

3G110757.4 888 637.5 THA 176.53 ELI 2715.4 EL2 516.3 ALF 170.75

FLIGHT TIN( 366.00 ARRIVAL DATE OCT 28 1965

DISTANCE 820.993 EARTH TO MARS

LOt. 33.61 VL 32.767 GAL -5.51 AZ1,. 68.38 HCA 251.75 SMA 186.41 ECC .22532 INC 1.6162 Vt 29.974

LOP 285.35 VP 83.068 GAP -6.66 AZP 60.51 TAL 329.03 TAP 220.78 RCA 144.78 APO 228.05 V2 25.748

C,P 3.82 ZAL 133.88 ZAP 52.80 ET3 181.87 ZA( 80.78 ETE 179.69 ZAC 86.37 ETC 258.73 CLP 52.53

DLA 18.92 RAL t75.61RAO 6597.6 VI[L 11.977 PTH 2.05 VHP 3.716 DpA 13.21 RAP 161.51ECC 1.2462

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2703.13 -27.66 T4.79 37.87 96.50 19 7 58 2103.1 -26.50 66.31

4235.52 1.19 173,98 38.t8 61.71 12 9 19 3635.5 -2.61 167.33

2409.67 -86.93 53,02 37.69 67.88 20 35 45 1809.7 -27.53 44.50

4004.21 2.30 159,34 5|.56 G0.19 13 17 9 3404.2 -1.69 149.82

8129.50 -32.20 31.07 37,02 102.14 21 58 37 1529.5 -30.20 22.44

3857.15 5.18 |43.43 89.80 56.16 14 I 58 5257.1 .64 137.21

NIO-COURSE EXI[CUTION ACCURACY ORBZT DETERMINATION ACCURACY

SGTI01195.T _ 899.3 SG3 1967.4 ST 2704.6 SR 873.3 SS 2215.0

RflT -.7006 RRF -.7852 RTF .9961 CRT -.6332 CRS .7512 CST -.g865

S8811002,6 883 .0350 813 -.9982 LSA 3578.7 MSA 565.8 SSA 18.3

S8110983,9 $G2 640.T THA 176.70 EL1 2818.2 EL2 514.g ALF 170.gg
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 2T Igs4

HELiOCENTRIC CONIC

RL 14R.S5 LAL -.OO

RP 212.07 LAP -I.SG

RC 297.ROR GL 13.71

PLANETOCENTRIC CONIC

C3 15.209 VNL 3.910

LNCH AZMTM LNCH TIM(

90.00 13 20 4

SO.00 10 58 2

100.00 13 58 42

100.00 12 10 0

110.00 21 2T 4T

110.00 12 57 2S

FLIGHT T|M[ 368.00 ARRIVAL DATE OCT 30 1965

DISTANCE 825.152 EARTH TO MARS

LO(. 33.$1 VL 32.7T0 GAL -S.SI AZL 80.3? HCA 252.94 SNA 186.47 ECC .22430 INC 1.9277 Vl 29.974

LOP 2SS.SS VP 23.135 GAP -10.12 AZP 90.40 TAL $28.52 TAP 221.47 RCA 144.64 APO 228.30 V2 25.782

GP 3.15 ZAL 134.53 ZAP $1.41 (TS 161.92 ZAE 79.$1 ET( 173.79 ZAC 66.30 ETC 258.73 CLP 51.34

OLA 16.60 RAL 174.21RAO 65S7.E VEL 1|.$91PTH 2.03 VHP 3.706 OPA 13.14 RAP 161.48 ECC 1.2516

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2333.17 -2?.El T4.Z9 30.71 96.55 19 13 O 2036.2 -26.42 65.02

4252.15 1.72 174.83 33.00 61.73 lZ 8 55 3652.2 -2.07 168.26

2403.58 -20.87 52.58 38.53 98.11 20 $8 51 1603.6 -27.45 44.07

4019.$9 2.83 157.21 3Z.SR 60.23 IS 17 O 3420.0 -1.15 liD.68

2125.13 -32.14 $0.7_ 37.04 102.33 22 3 12 1525.1 -30.11 22.12

3871.21 5.$6 144.17 30.63 56.23 14 2 O 3271.2 1.18 137.94

DIFFERENTIAL CCRRECTIONS NIO-COURSI[ EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

T9E-1.1297 TRA 5.1320 TCS-9.9691BAU 2.0427 lk_TlllOS.5 Sr_ 089.5 SG3 1683.9 ST 2887.8 SIR 675.6 SS 2195.9

ROE .4594 RRA -.1200 RC3 .TOSS FAU .$1822 RRT -.SOR1RRF 0.7145 RTF .9960 CRT -.$396 CRS .7550 CST -.9869

FOE-3.1RS8 FRA10.4416 FC-1S.OlgT SIP 38399 SrdSl12RO.| R23 .0358 R13 -.9961 LEA 3646.7 MSA 564.5 SSk 18.1

ROE 1.2196 6flA 5.1542 6C3 9.9940 FSIP 8584 8811|20R.4 082 645.8 ?HA 178.65 EL1 2321.0 (L2 513.4 ALF 171.22

LAUtICH DATE OCT 27 1964 FL|6HT TIN| 370.00 ARRIVAL DATE NOV I 1965

HELIOCENTRIC CONIC O|$_ANCE ORS.31R EARTH TO MARS

RL 148.65 LAL -.00 LCL $3.81VIL 32.7T3 GAL -3,73 AZL 88.$8 H(A 254.14 SMA 186.53 ECC .22533 INC 1.6590 Vt 29.974

RP 212.57 LAP -1.50 L(:P 267.78 VP 23.|78 GAP -|0,2t) A_P RO.4S TAL 328.00 TAp 222.14 RCA 144.50 APO 220.58 V2 25.815

RC 299. 001 GL 13.64 GAP S.OT ZAL 135.19 zAp SO,RE [78 |81.t7 ZA[ 77,68 ETE 179.89 ZAC 86.23 ETC 258.72 CLP 50.18

PLAN[TOCENTRIC CONIC

C3 15.634 VHL $.954 DLA 1E.27 RAL 178.1R RAID 836?.8 V[L 11.708 PTH R.06 VHp 3.657 DpA 13.05 RAP 161.49 ECC 1.2573

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ fit ARC INJ AZl4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 33 36 2669.12 -E?.SR 73.78 39.57 98.00 19 18 27 2089.1 -26.33 85.32

90.00 10 57 19 4236.$1 2.27 175.85 33.85 8|.?T 12 8 29 $669.3 -1.52 169.22

100.00 20 4 5 2337.40 -20.01 DR.13 3S.SR 96.34 20 44 S 1737.4 -27.36 43.63

100.00 12 S 33 4036.26 3.58 158.10 $3.24 80.28 13 18 49 34S6.3 -.SO 151.58

110.00 21 3E 32 2120.$R -32.07 30.42 38.60 1OR.S1 22 T 52 1520.T -30.02 21.81

110.00 12 ST 32 $885.74 6._1 144.94 31.49 56.32 14 2 21 3285.7 1.T4 138.70

DIFFERENTIAL r-_RflECTIONS M|0oCOURU[ EvlrCUT|GN ACCURACY ORBIT DETERMINATION ACCURACY

T0(-1.2054 TRA $.3332 TC3-9.0845 BAU 2.0055 SGT11397.8 Nit 884.2 SG3 1802.3 ST 2991.1SR 6??.T SS 2175.4

ROE .4662 flRA -.1143 tiC3 .$795 FAU .30440 RRT -.6772 _ -.7040 RTF .9959 CRT -.$457 CRS .7586 CST -.9873

FOE-3.1783 FflAlO.1737 FC-IS.SSO3 6SF 39182 06011431.S RR3 .0365 R13 -.9961 LEA 3717.6 MSA 563.Z SEA 17.6

ODE 1.2929 8RA 5.3374 0C3 S.9777 FSP 6319 88111413.3 SG2 648.3 THA 178.99 EL1 3023.9 EL2 511.9 ALF 171.43

LAUNCH DATE OCT 27 1964 FLIGHT TIN( 372.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC OISTANC[ 833.4?4 EARTH TO MARS

RL 148.65 LAL -.00 LOL 33.61 VL 32.TT? GAL -5.84 AZL 63.35 HCA 255.34 SMA 186.59 ECC .22641 INC 1.6503 VI 29.974

Re 212.29 LAp -1.60 LOP 288.95 VP 23.217 GAP -10.45 AZlP S0.42 TAL 327.43 TAP 222.80 RCA 144.34 APO 228.83 V2 25.847

RC 300.120 GL 13.58 GP 3.00 ZAL 135.$6 ZAP 43.13 ETS 182.01 ZAE 73.48 ETE 179.98 ZAC 86.18 ETC 258.71 CLP 49.06

PLANETOCENTRIC CONIC

C3 19.001VHL 4.000 DLA 13.$4 RAL 177.43 RAD 6387,S VEL 11.721PTH 2.0? VHP 3.929 DpA 12.96 RAp 161.54 ECC 1.2633

LNCH AZMTM LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 39 17 2381.SS -27.30 73.28 40.44 97.05 19 23 59 2002.0 -26.24 64.82

90.00 10 53 34 4232.$3 2.84 178.03 34.72 61.81 12 8 1 3686.9 -.gs 170.20

100.00 20 9 28 2381.14 -28.75 51.80 40.25 90.57 20 43 19 1791.1 -27.26 43.19

100.00 12 9 4 4053.00 3,95 189,02 34.11 60.35 13 16 37 3453.0 -.03 152.49

110.00 21 ST 21 2113.18 -32.01 30.08 33.54 102.70 22 12 37 1516.2 -29.93 21.49

110.00 12 57 40 3900.?3 6.77 145.73 $2.3S 56.41 14 2 41 3300.7 2.31 139.48

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURACY

T0(-t.2842 TRA 5.5440 TC3-9.R232 6AU 2.1275 SGT11602.1 8GR R?|.7 $G3 1722.8

ROE .4TSE RRA -.1090 RC3 .S544 FAU .291011 RRT -.8481 RIIF -.DR40 RTF .$959

FDE-3.1SRS FRA 9.$206 FC-1S.?4R6 BRP 30944 _,_11634.3 R23 .0373 R13 -.9960

BIDE 1.3SOT BRA 5.5431 Be3 9.0447 FSlP 6059 S0111613.7 $02 6411.| ?HA 177.12

LAUNCH DATE OCT 2T 1964 FL|GHT T|M( 374.00

HELiOCENTMIC r.._AZC DISTANCE R37.838

Rb 140.65 LAL -.O0 LOL 33,61 VL 32.780 GAL -3,96 AZL 88.34 HCA 258.55 SMA 166.65 (CC .22754

RP 212.01 LAP -1.St LOP 2R0.13 VP 23.238 GAP -|0.DR AZP 90.39 TAL 3R8. RD TAp 223.45 RCA 144.18

RC 301,137 GL 13.50 GP 2.94 ZAL 138.54 ZAP 48,04 [TS 182,04 ZN[ 73.11 ST( 180.07 ZAC 86.13

PLAH[TOC[NTRIC C_NIC

C3 tS.SSS _IL 4.046 OLA 15.50 RAt. 178.05 RAO 8587.7 V[L |1,738 PTH 2,07 VIAp 4.004 DPA 12.85

LNCH AZMTH LNCH TIM( L-| T|M( INJ LAT INJ LONG INJ RT A$¢ |NJ AZNTH INJ TIN( PO CST TIM

90.00 16 45 0 2674.02 -RT.44 TR.T5 41.33 97.30 19 29 35 2074.8

90.00 10 59 46 4303,01 3.4R 177.84 33.81 81.07 12 ? 31 3705.0

100.00 20 14 55 23R4,R4 -RO.ER 31,H 41.13 9S,RO 20 54 40 1784.8

100.00 12 S 32 4070.21 4.02 139.87 33.00 8_4R 13 IS 23 3470.2

110.00 21 42 14 2111.65 -31.R4 RD.?S 40.41 102.R8 22 17 26 1511.7

110.00 lZ ST 43 3014.17 7.35 148.55 $$.28 SS.5R 14 2 59 3316.2

DIFFERENTIAL CaERECTION6 R|D-COURIM[ EX[CUT|ON ACCURACY

TO(-1.SSS2 TRA 5.7540 TC_-D.RTRS 8AU 2.1860 06111799.4 $6R 083,9 883 1645.6

RDE .4604 RltA -,1040 RC3 ,830_ FAU .R?R20 RRT -.iSiS R_ r -.6844 RTF .9958

FOE-3.1S?3 FRA 9.$624 FC-14.6910 |lip 40878 SG811851,0 fl28 .03N R13 -.9959

ODE 1.4482 DRA 5.TSSS 6C3 0.81)gS FSIP 5806 88|110|3.| 88R 801.0 THA 177.24

ORBIT DETERMINATION ACCURACY

ST 3094.9 SR STS.7 $S 2154.5

CRT -.6518 CRS .7624 CST -.9876

LSA 3790.2 MSA 561.7 SSA 17.6

ELI 3127.4 ELI 510.1ALF 171.63

ARRIVAL DATE NOV S 1965

EARTH TO MARS

INC I.GSIS Vl 29.g74

APO 229.12 V2 25.879

ETC 258.69 CLP 47.97

RAp 161.62 ECC 1.2697

INJ 2 LAT INJ 2 LONG

-26.14 64.32

-.37 171.21

-L_.17 42.74

.55 153.44

-29.84 21.17

2.90 140.23

ORO|T DETERMINATION ACCURACY

ST 3198.7 SR 681.T SS 2132.2

CRT -.$560 CRS .TSG4 CST -.9879

LSA 3333,8 NSA 553.S SSA 17.4

EL1 3230.8 EL2 S08.2 ALF 171.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 27 1944

HEL|OC[MTRIC COMIC

RL 1AS,DE LAL -.DO

RP 211,78 LAP -1.83

RC SDZ.2D3 GL 13.42

PLAN[TOCENTR|C CONIC

C3 tS.7RR VHL 4.0SR

LNCH AZllATH LNCH TIME

90.00 18 50 48

90.D0 lO 54 57

100.00 ZO ZO 27

100.00 12 7 59

110.00 21 47 12

110.00 1Z 57 44

33.81 YL

FLIGHT TIlE 376.00 ARRIVAL DATE NOV 7 I985

LOL

LOP 891.$S VP 23.S19D GAII -10.78 AZF 90.35 TAL 326.3Z TAP ZZ4.O8 RCA 144.01

GP Z.S? ZAL 157.24 ZAP 45.98 [T$ 152.Oll ZAE 73.7D [TI r SilO.IS ZAC 86.10

DISTANCE 841.SD| EARTH TO MARS

32.784 GAL -S,OS AZL 88.33 HCA Z§7.78 SMA 188.71 ECC .22872 INC 1.8728 VI 29,R74

APO ZE9.AZ V2 25.911

ETC ZS8.87 CLP 48.92

DLA 15.23 RAL 178.$7 RAD 8557.T VEL t1.755 PTH 2.07 VHP 4.081 OPA lZ.73 RAp 1Sl.T4 ECC 1.2785

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2867.61 -IT.ST 72.23 42.24 97.55 19 35 16 2067.6 -28.04 SS.SI

4323.55 4.02 178.88 55.52 $1.95 12 7 O 3723.5 .23 172.24

Z3?9.SZ -28.SZ §O.7S 42.03 99.04 21 O 5 1778.S -27.07 42.30

4087.87 S.12 160.95 55.91 60.51 13 16 7 3487.9 1.15 154.41

2107.10 -51.87 29,41 41.30 103.07 22 22 19 1507.1 -29.74 20.85

SDS2.OS T.95 147.59 34D17 56.64 14 3 16 3332.1 3.50 141.12

DIFFERENTIAL CGRRECTIONS M|D-COURD( EXECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

TO(-1.ASD4 TRA $.9718 TC$-9.8195 BAU 2.20R5 I_711990.2 _ 856.5 883 1570.7 ST 3302.8 SiR $83.5 SS 2108.8

ROE .4875 RRA -.0994 RC3 .4074 FAU ,28538 RflT -.1492 _ -.D751RTF .9955 CRT -.6539 CRS .7703 CST -.9882

FDE-3.1128 FRA 9.4094 FC-13.4768 BSP 41408 881118010.7 R25 .0591 R15 -.9957 LEA 5938.5 MSA 557.8 SSA 17.2

BOE 1.5308 8flA 5.9728 BC3 9.8384 FSP 5583 $8111005.0 SGI 855.0 THA 177,35 ELi 3334.6 EL2 508.2 ALF 171.99

LA_IACH OAT[ O_T 27 1984 FL|GHT TIRE 578.00 ARRIVAL DATE NOV 9 1965

EARTH TO MARS

INC 1.SDSS vl 29.974

APO 229.73 V2 25.941

ETC 258.54 CLP 45.89

MEL_OCENTR|C CONIC DISTANCE 845.968

RL 148.85 LAL -.DO LOL 33.61VL 51.788 GAL -D.11AZL 88.51 HCA !§9.97 SMA 186.78 ECC .12998

RP 211.47 LAP -1.65 LOP 192,§7 V1P 85.358 GAP -10.94 A_P 90.51 TAL 525.74 TAP 114.70 RCA 143.83

RC 303.228 ft. 15.34 f_e 1.81ZAL 157.94 ZAP 45.98 1T8 192.11ZN[ 71.47 [TE 180.23 ZAC 86.07

PLAN[TOCENTIIIC C(_41C

C3 17.233 VHL 4.151DLA 14.87 RAt. 179,50 RAO 8547.7 VI_L 11.774 PTH 1.08 VHp 4,160 DPA 12.80 RAP 161.89 ECC 1.2838

LNCH AZ14TH LMCH TIM( L-I TIME IN) LAT INJ _ INJ RT AS(: INJ AZHTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

9O,OO 18 54 40 IS40.40 -17.51 71.71 45,18 97.80 19 41 0 8080.4 -25.94 63.31

90.00 10 54 S 4341.51 4.41 t79,95 5T,45 82.03 11 I 2S 3742.5 .85 173.30

100.00 20 26 2 1371.18 -18.55 50.30 48.95 99.17 1| 5 35 1772.2 -26.97 41.85

100.00 12 7 25 4105.97 5.71 IS1.95 58.84 SO.G1 13 15 51 3508.0 I.T8 155.40

110.00 81 51 13 110t.58 -51.80 11t.08 41,20 105.28 11 17 15 130Z.8 -Zl.85 20.53

110.00 12 57 44 $948.58 8.58 148.29 35.11 SS.T8 14 3 32 5348.4 4.12 141.97

DIFFERENTIAL CGRRECTION$ NID-¢OURSI[ (X[CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE-I.S3T8 TRA 8.11_ 1C3-9.74S9 BAU 2.1494 $G711174.0 SGR 849.7 $85 1497.9 ST 3406.4 SR $85.1 $S 8084.3

RDE .4954 RflA -.0551 RC3 .5858 FAU .15500 RflT -.9388 RRF -.1494 RTF .9955 CRT -.6697 CRS .7743 CST -.9684

FD(-3.0954 FRA 9.1595 FC-12.7099 BSP 42119 88811805.9 R25 .0400 R15 -.9956 LSA 4013.5 MSA 555.4 SSA 17.0

BOE 1.8154 BRA 6.1945 8C$ 9.7854 Flip 5528 S4112186.0 $41 654.7 THA 177.45 ELl 5437.S EL2 504.2 ALF 172.16

LAUNCH DATE OCT 27 19S4 FLIGHT TIN( 380.00 ARRIVAL DATE NOV lI 1965

HELIOCEMTR|C CONIC OI STANCE 850.130 EARTH TO MARS

RL 144.85 LAL -.DO LOt. 33.81 VL 32.792 GAL -8.54 AZL 81.31 HCA 280.18 SHA 118.85 ECC .23125 IHC 1.8945 Vl 29.974

RP 211.E0 LAP -1.87 LOP 293.79 Vp 23.377 GAP -11.11 AZP 90.29 TAL 325.13 TAp 225.31 RCA 143.84 APO 230.08 V2 25.971

RC 304.242 GL 13.25 GP 2.75 ZAL 135.S§ ZAP 44.97 [TS 182.14 Z/dE 71.20 (TE IS0,30 ZAC 88.05 (TC 258.81 CLP 44.90

PLAMETOCENTRIC COHI C

C3 17.592 VHL 4.108 DLA 14.49 RAL 179.93 RAD $557.? VEL 11.793 PTH 2.09 VHP 4.241 OPA 12.45 RAp 162.08 ECC 1.2912

LMCH AZMTH LHCH TIM( L-I TIME INJ LAT INJ LONG IMJ RT ASC IMJ AZI4TH IflJ TIME PO CST TIN ZflJ 2 LAT INJ 2 LONG

90.00 19 2 35 2653.21 -27.24 71.20 44.10 98.05 19 45 48 2053.2 -25.84 62.6I

SO.DO 10 53 14 4351.9D 5.24 101.03 38.40 $2,13 12 S 55 3781.9 1.47 174.38

100.00 20 31 41 2358.86 -28.45 49.65 43.65 99.50 21 11 7 1768.9 -26.87 41.41

100.00 12 8 49 4124,48 S,54 162.96 37.80 $0.73 13 15 33 3524.5 2.39 156.42

110.00 21 57 17 20t8.03 -$1.73 28.74 43.12 103,45 22 32 15 1498.0 -29.55 20.2!

110.00 12 57 42 5965.08 9.18 149.15 38.07 58.93 14 3 47 3365.1 4.76 142.85

OlFFEREMTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

T0[-1.$283 TRA 8.4103 TC3-9.SS14 6AU 2.2891 SGT11352,0 _ 845,$ IS5 1427.5

ROE .5052 RRA -.0914 RC3 ,3440 FAU ,24102 RflT -.Ik275 RltF -.8525 RTF .9955

FDE-3.0375 FRA 8.9114 FC-11.7940 BSF 41800 88811380.7 RI3 .0410 R15 -,9954

BDE 1.7043 RRA 6.4110 9CS 9.6772 FSP 5095 68151585.5 681 $59.2 THA 17?.54

LAUNCH DATE OCT 27 1984 FLIGHT TIllS 581.00

HELIOCENTRIC CCNIC O|ITANC8 854.L_14

RL 148.83 LAL -.00 LOL SS.81 Vii. 51.796 GAl. -8.48 AZL 81.1t _ 161.40 SMA 188.91 ECC .28261

RP 210.95 LAP -1.SI L_ 195,00 _P 25.415 GAP -11.17 AZP 90.18 TAL 524.51 TAp 185.91RCA 143.44

RC 305.147 GL 13.15 GP 1.89 ZAL 139.57 zAP 44.00 ET8 181.16 z_ 89.85 ETE 180.38 ZAC 86.04

PLAN[TOCENTR|C C_NIC

C3 18.179 VHL 4.264 DLA 14.11 RAt. 180.5T RND I_7.7 _L 11.814 pTH 8.09 VHP 4.324 DPA 12.3D

LNCH AZNTH LNCH TINS L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ AZlATH INJ TIN( PO CST TIM

90.00 19 8 33 lt44.0Q -17.1T 70.68 45.05 98.30 19 51 39 1048.1

90.00 tO 32 _0 4381.99 5.87 181.15 39.37 91.25 11 5 22 3781.7

100.00 10 37 £3 _.38 -11.41 49.39 44.83 99.75 21 18 48 ITSD.S

100.00 12 8 11 4143.40 R.DT 184.03 58.77 80.88 15 15 15 3543.4

110.00 12 2 IS Z015.53 -51.88 18.41 44.05 105.65 12 57 18 1493.5

110.00 12 57 SO 3981.11 9.81 150.0T 57.04 57.09 14 4 1 3382.8

DIFFERENTIAL C_RRECT|ONi NID-COURI_ [xECUTI_ ACCURACY

111E-1.7112 TRA 8.5530 TC3-9.5480 BALI 1.5179 84TI1585.5 i 131.1 $45 1559.4

ROE .5113 RIA -.0880 RC3 .5438 FAU .IL_140 RRT -.91110 RRF -.8508 RTF .9952

FD[-3.0187 FRA $.SR89 FC-10.0149 RIP 45477 SGa11§51.5 RZ5 .0411 R15 -.9953

BOE 1.7981RRA 8.8534 8C3 9.5794 Flip 48?2 S8111534.1 $82 157,4 THA 177,$2

ORRIT OETERNINATION ACCURACY

ST 3510.4 SR 688.7 SS 2059.1

CRT -.8755 CRS .7785 C$T -.9886

LEA 4089.9 MSA 553.4 SSA 18.6

ELI 3541.5 EL2 501.9 ALF 17Z.32

ARRIVAL DATE NOV 13 1985

EARTH TO MARS

IlIC 1.7054 vl 29.974

APO 230.40 V2 26.001

ETC 258.57 CLP 43.94

RAP 152.29 [CC t.2992

INJ 2 LAT INJ 2 LONG

-25.74 82.31

2.11 175.49

-18.77 40.97

3.03 157.48

-Z9.48 19.$9

5.41 143.75

ORBIT DET[RNINATIOR ACCURACY

ST 3814.1 SR 68D.2 SS 2032.5

CRT -,$812 CRS .TS2S CST -.9658

LDA 4158.8 MSA 551.0 SSA 16,7

ELI 354§.0 EL2 49D.S ALF 172.47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 27 1984

HELIOCENTRIC CONIC

RL 140.85 LAb -.00 LOt.

RP 210.70 LAP -1.70 LOP 296.2Z VP 23.453 GAP -11.44 AZIP 90.ZZ TAL 523.87 TAp Z26.49 RCA 143.25 APO 250.75 V2 26.029

RC S08.245 GL 13.04 GP 2.63 ZAL 140.09 ZAP 45.07 ETS 182.18 ZAE 68.75 ETE 180.44 ZAC 86.04 (TC 258.53 CLP 43.01

PLAMETOCENTRIC CONIC

C3 16.893 VHL 4.324 OLA 15.72 RAL 181.21RAO 6567.0 VEL 11.035 PTH 2.10 VHP 4.409 OpA 12.14 RAp 162.$4 ECC 1.5078

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 14 34 2688.96 -27.10 70.18 46.02 98.54 19 58 55 2039.0 -25.84 61.81

go.o0 10 $1 25 4401.97 6.51 163.29 40.37 62.38 12 4 47 3801.9 2.76 176.62

100.00 20 43 8 2553.55 -28.33 48.94 45.79 99.95 21 22 21 1753_3 -26.67 40.54

100.00 12 5 33 4162.72 7.61 195.11 39.77 61.01 13 14 $5 5562.7 3.68 158.52

110.00 22 7 35 2089.09 -31.58 28.0t) 45.00 103.81 22 42 24 1489.1 -29.36 19.58

110.00 12 57 35 3999.74 10.46 161.02 38.05 57.27 14 4 15 3399.7 6.07 144.68

FLIGHT TIM( 584.00 ARRIVAL DATE NOV 15 1965

OISTANCE 858.458 EARTH TO MARS

33.61 VL 32.800 GAL -6.62 AZL 88,29 MCA 262.62 SMA 186.99 ECC .23402 INC 1.7163 Vl 29.974

DIFFERENTIAL CCRRECTION6

TOE-1.8197 TRA 6.8910 TC3-9.4552 8AU 2.3666

HOE .$196 RRA -.0880 RC3 .5241 FAU .21812

F06-2.9946 FRA 8.4253 FC-10.1019 BSP 44123

9DE 1.8914 BRA 6.8915 BC3 9.4698 FSAP 4656

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12889.2 $GR 832.4 SC.5 1293.5 ST 3717.7 SR 689.6 SS 2005.1

RRT -.8111RRF -.6439 RTF .9950 CRT -.8869 CRS .7869 CST -.9889

S¢A612718.5 RZ5 .0452 R15 -.9951 LSA 4244.5 MSA 548.4 SSA 16.5

S8112999.4 662 658.4 THA 177.70 ELI 5746.3 ELZ 49?.0 ALF 172.61

LALRICH OATE OCT 27 1964 FLIGHT TIME 389.00 ARRIVAL DATE NOV 17 1965

HI[LIOCENTR|C C041C DISTANCE 862.619 EARTH TO MARS

RL 148.65 LAL -.00 LOL 53.61 VL 52.804 GAL -9.77 AZL 1111.27 HCA 265.84 644A 187.07 ECC .Z3550 INC 1.7271 vl 29.974

231.12 V2 26.057

258.48 CLP 42.10

RP 210.48 LAP -1.72 LOP 297.45 VP 25.490 GAP -11.60 AZP 90.19 TAL 525.22 TAp 227.06 RCA 145.01 APO

RC 307. 229 GL 12.94 r_P 2.57 ZAL 140.63 ZAP 42.17 ETS 182.20 ZNE 67.54 ETE 180.51 ZAC 86.04 ETC

PLANETOCENTRIC CONIC

C3 19.238 VHL 4.386 OLA 15.32 RAt. 181.85 RAD 8587.8 Vl[L 11.858 PTH 2.10 VHp 4.496 OpA 11.96 RAP 182.82 ECC 1.3166

LNCH AZ14TH LNCH TIM( L-] TIN( INJ LAT INJ I.A_AG |MJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 20 37 2851.94 -27.05 89.84 47.01 98.79 20 4 29 2051.9 -25.55 61.33

90.00 10 50 30 4422.44 7.18 184.45 41.39 62.55 12 4 12 $822.4 3.42 177.76

100.00 20 48 54 2347.18 -28.29 48.50 46.77 100.17 21 28 2 1747.2 -26.56 40.11

100.00 12 4 55 4182.43 8.29 169.21 40.79 61.17 13 14 55 5562.4 4.35 159.61

110.00 22 12 47 2084.72 -31.51 27.77 45.97 103.99 22 47 32 1484.7 -29.27 19.28

110.00 12 57 30 4017.65 11.12 151._ 38.07 57.47 14 4 27 3417.7 6.75 145.62

OIFFER(NTIAL CGRRECTION8 NIO-CoUR8£ ()d[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9178 TRA 7.1559 TC5-9.3549 8Au 2.4043 $GTI6848.6 _ 827.4 $83 1229.8 ST 3820.1 SIR 890.8 Ss 1976.1

ROE .5281RRA -.0825 RC$ .5055 FAU .20714 ART -.8038 _ -.8_75 RTF .9947 CRT -.9923 CRS .7910 CST -.9890

F06-2.9595 FRA 8.1875 FC3-9.3214 B�P 44780 _1_075.5 825 ,0444 fl15 -.9848 LSA 4521.7 MSA 545.8 SSA 16.3

BOE 1.9890 8RA 7.1394 8C3 9.3482 FSP 4447 $G|12858.4 M;Z 659.1 THA 177.77 EL1 3850.5 EL2 494.6 ALF 172.74

LAUNCH DATE OCT 27 1964 PLIGHT TIME 588.00 ARRIVAL OATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 8GG.?T4 EARTH TO MARS

RL 148.65 LAL -.00 LOt. 33.81VL 32.809 GAL -6.92 A ZL 88.28 HCA 265.07 8MA |87.14 (CC .25705 [NC 1.7379 Vl 29.974

RP 210.22 LAP -1.73 LOP 298.87 VP 25.528 GAP -11.77 A ZP 90.15 TAL 322.55 TAp 227.62 RCA 142.78 Apo 231.50 v2 26.085

RC 308.206 GL 12.82 GP 2.52 ZAL 141.57 ZAP 41.29 ETS 102.22 ZAE 68.57 ETE 180.57 ZAC 86.06 ETC 258.45 CLP 41.22

PLANETOCENTRIC CONIC

C3 19.815 VHL 4.4510LA 12.91RAL 182.50 RAO 8567.0 VEL 11.885 PTH 2.11VHp 4.586 OpA 11.78 RAp 165.12 ECC 1.3261

LNCH AZMTH LNCH TIME L-I TIME IN/ LAT

90.00 19 28 42 2625.01 -26.95

90.00 10 49 33 4445.38 7.61

100.00 _0 54 43 2341.11 -28.19

100.00 12 4 13 4202.50 8.91

110.00 22 16 2 2090.43 -31.44

110.00 12 57 23 4035.94 11.79

OIFF[fl(NTIAL r-_RRECTIONS

TOE-2.0212 "iRA 7.3959 TC3-8.2076 BAU 2.4425

ROE .5369 RRA -.0604 RC3 .4873 FAU .18990

FOE-2.9240 FRA 7.9509 FC3-8.5900 BSIP 45594

BOE 2.0913 BRA 7.3994 0C3 9.2205 FSlP 4242

LAUNCH OATE OCT 27 1994

HELIOCENTRIC C(_AIC

RL 148.95 LAL -.00 LOL 35.91 VL 32.813 GAL

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

89.18 48.01 99.02 20 10 27 2025.0 -25.43 60.85

185.64 42.43 62.70 12 3 37 3845.4 4.09 178.94

48.06 47.77 100.39 21 33 45 1741.1 -26.46 39.68

197.34 41.85 61.35 13 14 15 3602.5 5.02 160.72

27.45 46.95 104.16 22 52 42 1460.4 -29.18 18.98

152.99 40.12 57.68 14 4 39 3435.9 7.44 146.59

MI0-COUflSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGTI3003.8 SGR 822.9 SG5 1168.4 ST 3923.1 8R 692.0 Ss 1946.6

RRT -.89728fll r -.6521RTF .9945 CRT -.6978 CRS .7955 CST -.9891

SG_13028.6 R26 .0457 R13 -.9946 LSA 4400.4 MSA 542.9 SSA 16.2

S8113012,9 SG2 659.6 THA 177.83 EL1 3953.1 EL2 491.9 ALF 172.87

FLIGHT TIN( 390.00 ARRIVAL DATE NOV 21 1965

DISTANCE 870.929 EARTH TO MARS

-7.07 AZI. 88.25 HCA 268.29 SMA 187.22 ECC .23866 INC 1.7487 Vl 29.974

RP 209.99 LAp -1.75 LOP 299.90 VP 25.592 GAP -11.94 AZlP

RC 309.174 GL 12.70 GP 2.47 ZAL 142.51 ZAP 40.44 ET8

PLAN[TOCElklTRIC CONIC

C3 20.425 VHL 4.519 DLA 12.50 RAt. 185.14 RAD 8597.8 VEL

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT

90.00 19 32 48 2618.18 -29.88

90.00 10 49 39 4494.94 0.47

100.00 21 0 34 2335.13 -28.11

100.00 12 3 31 4222.93 9.58

110.00 22 23 18 2078.24 -31.37

110.00 12 57 16 4054.58 12.48

DIFFERENTIAL CCNRECT|ON9

TOE-2.1294 TRA 7.6425 TC5-9.0709 BAU 2.4805

MDE .5460 RRA -.0797 RC3 .4701 FAU .18858

FOE-2.8868 FRA 7.7170 FC3-7.8888 BSP 45994

BDE 2.1973 ORA 7.6429 0C5 9.0851 F_IP 4044

90.11 TAL 321.66 TAp 226.16 RCA 142.54 APO 231.90 V2 26.111

182.24 ZAE 65.25 ETE 180.63 ZAC 86.08 ETC 258.38 CLP 40.37

11.908 PTH 2.12 VHP 4.677 OPA 11.58 RAp 163.46 ECC 1.3361

INJ I.(_lG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.70 49.03 99.26 20 16 26 2018.2 -25.33 60.37

188.95 45.48 62.88 12 5 1 5864.6 4.77 180.13

47.85 40.78 100.81 21 39 29 1755.1 -26.36 39.27

188.49 42.90 61.55 13 15 54 3622.9 5.70 161.85

27.14 47.95 104.33 22 57 55 1476.2 -29.08 18.69

154.01 41.19 57.91 14 4 51 5454.6 8.13 147.58

MIO-COURW[(XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

S8115152.T SGR 818.7 SG5 1109.1 ST 4025.6 8R 693.1 SS 1915.8

RRT -.5912 RRF -.6272 RTF .9942 CRT -.7034 CRS .7999 CST -.9891

SG613178.2 823 .0470 R13 -.9943 LSA 4479.5 MSA 539.8 SSA 16.1

$8115161.7 SG2 659.8 THA 177.89 ELl 4055.4 EL2 489.0 ALF 172.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 148.68 LAL -.00

RP 209.77 LAP -1.76

RC $10.132 GL 12.58

PLANETOCENTRIC CONIC

CS 21.072 VHL 4.590

LNCH AZNTN LNCH TIME

90.00 19 38 $8

90.00 10 47 39

100.00 21 6 26

100.00 12 2 49

110.00 22 28 37

110.00 12 57 9

FLIGHT TIME 392.00 ARRIVAL DATE NOV Z3 1965

DISTANCE 875.080 EARTH TO MARS

LOL 33.61 VL 32.818 GAL -7.24 AZL 88.24 HCA 267.53 SHA 187.30 ECC .24038 INC 1.7394 vi 29.974

LOP 301.13 yp 23.397 GAP -12.11AZP 90.08 TAL 321.16 TAp Z28.89 RCA 142.28 Apo 232.32 VZ Z6.187

GP 2.42 ZAL 145.07 ZAP 59.61ET8 182.25 ZAE 64.12 ET( 180.69 ZAC 86.11ETC 258.32 CLP 38.3§

DLA 12.08 RAL 183.79 RAO 8587.9 VEL 11.955 PTH 2.12 VHP 4.771 DpA 11.38 RAp 163.82 ECC 1.3488

L-] TIME [NJ LAT INJ LONG INJ RT ADD INJ AZI4TH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2611.50 -26.81 88.22 $0,08 99.48 20 22 28 2011.5 -25.22 39.91

4486.28 9.14 188.09 44,S8 63.06 12 2 23 3886.3 5.46 181.35

2329.28 -28,04 47.Z1 49.8| 100.82 21 45 16 1729.3 -26.26 38.86

4243.71 10.25 169.87 45.99 61.77 13 13 33 3643.7 6.40 163.00

2072.17 -31.30 28.88 48.97 104.49 23 3 9 1472.2 -28.99 18.40

4073.59 15.15 133.05 42.28 58.18 14 S 2 3473.6 8.84 148.60

DIFFEREMTIAL C._RRECTIONS

708-2.2384 TRA 7.9030 TC3-8.9291 BAU Z.S168

ROE .3SS4 RRA -.0775 RC5 .4357 FAU .17837

FOE-Z.8472 FRA 7.4831 FC3-7.2343 DIP 46365

DOE 2.3063 BRA 7.9034 6C3 8.9406 F84P 5851

NIO-COURK EXECUTION ACCURACY

SGTI$ZR7.4 $GR 814.8 _3 1052.1

RRT -,6880 RRI r -.USZ RTF ".9939

86815622.4 R26 .0485 R13 -.9940

$6115306.0 _ 859.8 THA 177.94

ORBIT DETERMINATION ACCURACY

ST 4126.7 SR 694.0 SS 1883.8

CRT -.7087 CR8 .8044 CST -.9892

L3A 4357.6 MSA 536.7 SSA 18.9

ELi 4156.4 EL2 486.1 ALF 173.11

LAtJ_ICH OAT[ OCT 27 1964 FLIGHT TIME 394.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC

RL 148.63 LAL -.00 LDI.

RP 209.33 LAp -1.77 LOP 502.57 V1P 23.651 GAP -12.28 AZP 90.04 TAL

RC 311.080 GL 12.45 GP 2.57 zAL 143.82 ZAP 38,81 ET$ 182,26 ZNE

PLAN[TOCENTRIC CONIC

C3 21.736 VHL 4.864 DLA 11.88 RAL. 184.44 RAID 6587.9 VI[L 11.964 pTH Z.15 VHP

LNCH AZI4TH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ A_ql4TM INJ TIME

90.00 19 45 3 2804.93 -26.73 87.78 51.11 99.71 20 Z8 30

90.00 10 46 41 43011.21 9.82 18R.55 43.69 63.51 12 1 49

100.00 21 12 20 2323,58 -27.08 48.81 30.83 101.02 21 51 4

100.00 12 2 7 4264.64 10,03 170.87 45.10 82,00 13 13 12

110.00 22 33 36 2068.22 -3t.23 28.$8 30.00 104.65 23 8 24

110.00 12 57 0 4092.94 13.84 156.13 43.40 38.45 14 5 13

OIFFERENTI AL CCRRECTIONS NIO-COUflS_ EXECUTION ACCURACY

70E-2.3527 TRA 8.1752 TC3-8.7786 BALI 2.$585 $GT13437.1 SGR 811.1 SG3 997.0

ROE .5651 flflA -.0767 tiC5 .4578 FAU .18703 RRT -.5814 W -.81R8 RTF .9936

FDE-2.8086 FRA 7.2558 FC5-8.8472 Blip 47151 SGi116481.8 R26 ,OSO0 fl15 -.9957

BOE 2.4198 BRA 8.1755 BC3 8.7896 FSAP 5865 $6113445.4 $62 859.5 THA 177.98

DISTANCE 879.227 EARTH TO MARS

33.61 Vt. 32.825 GAL -7.40 AZt. 88.25 HCA 268,76 SklA 187.38 ECC .24210 INC 1.7702 vl 29.974

520.44 TAp 229.20 RCA 142.02 APO 232.75

85.02 ETE 180.74 ZAC 88.14 ETC 258.26

V2 26.162

CLP 38.75

4.667 DPA 11.16 RAP 164.20 ECC 1.3581

PO CST TIM INJ 2 LAT INJ 2 LONG

2003.0 -25.12 59.46

3908.2 6.16 162.58

1723.6 -26.16 38.47

5664.8 7.10 164.18

1468.2 -28.91 18.13

5492.9 9.56 149.64

OI_BIT DETERMINATION ACCURACY

87 4227.9 SR 694.9 83 1850.9

CRT -.7141CRS .8090 CST -.9891

LSA 4636.7 MSA 533.4 SSA 15.8

EL1 4257.3 EL2 483.1 ALF 173.22

LAUNCH DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 148.65 LAL -.00

RP 209.34 LAP -1.78

RC $12.019 GL 12.32

PLANETOCENTRIC CONIC

C3 22.481 VHL 4.741

LNCH AZMTH LMCH TIME

90.00 19 51 13

90.DO 10 45 43

100.00 21 18 14

tOO.DO 12 1 24

110.00 22 39 17

110.00 12 56 31

FLIGHT TIME 398.00 ARRIVAL DATE MOV 27 1965

DISTANCE 883.368 EARTH TO MARS

LOt. 33.61 VL 32.827 GAL -7.58 AZL 88.22 HCA 289.99 SNA 187.47 ECC .24394 IHC 1.7810 VI 29.974

LOP 303.60 VP 23.864 GAP -12.46 AZP 90.00 TAL 319.70 TAp 229.70 RCA 141.74 APO 233.20 v2 26.t86

GP 2.33 ZAL 144.59 ZAP 58.03 ET8 182.28 ZA( 61.95 ETE 180.80 ZAC 86.19 ETC 258.20 CLP 37.97

OLA 11.23 RAL 185.09 RAO 6587.9 VEL 11.994 PTH 2.14 vHP 4.965 OPA 10.94 RAP 164.61 ECC 1.3700

L-I TIME INJ LA7 INJ LONG [flJ fit ASC INJ AZHTH INJ TIM( I)0 C$T TIM INJ 2 LAT IMJ 2 LONG

2398.55 -28.66 67.30 52._7 99.92 20 34 33 1998.6 -25.02 59.02

4530.48 10.49 190.84 48.82 65.55 12 1 15 391J'_.5 6.86 183.84

2317.99 -27.89 46.41 §1.91 101.22 21 $6 52 1718.0 -26.06 38.08

4286.28 11.61 172.10 48.24 82.26 13 12 51 5686.5 7.81 165.37

2064.40 -51.17 28.28 51.04 104.60 25 13 41 1464.4 -28.82 17.86

4112.63 14.54 157.22 44.54 58.72 14 5 24 5512.6 10.29 150.70

DIFFERENTIAL CORRECTIONS HID-COURIME EXIECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-2.4714 TRA 6.450t) TC3-8.6252 BAU 2.5954 SGT15§72,8 _ 807,8 SG3 944.0 ST 4528.4 SR 693.7 SS 1816.9

ROE .5751RflA -.0764 RC5 .4227 FAU .15795 RRT -.5777 RRF -.8176 RTF .9R52 CflT -.7196 CRS .8136 CST -.9891

FOE-2.7646 FRA 7.0271 FC3-6.0816 8SP 47652 8_13508,8 fl25 .0517 fl15 -.9955 LSA 4715.8 HSA 529.9 8SA 15.6

80E 2.5374 BRA 8.4312 BC5 8.6338 FSP 5482 S6115660.6 SG2 869.0 THA 178,05 EL1 4557.6 EL2 479.9 ALF 173.32

LAUNCH DATE OCT 27 1964 FLIGHT TIlE 398.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC DISTANCE 087.504 EARTH TO MARS

RL 148.65 LAL -.00 L_. 53.61VL 32.852 GAL -7,78 AZL 88.21HCA 271.25 _AA 187.55 ECC ,24388 INC 1.7916 vt 29.974

RP 209.14 LAp -1.79 LOP 504.84 VP 25.697 GAP -12.65 AZP 82.M TAI. 518.93 TAP 250.18 RCA 141.44 APO 235.66 VZ 26.209

RC 312.950 GL 12.18 CrP 2.28 ZAL 145.55 ZAP 37.28 ET8 182.L_) ZA( 60.91ETE 180.83 ZAC 86.24 ETC 256.13 CbP 37.22

PLANI[TOCENTRIC CONIC

C3 23.249 VHL 4.822 DLA 10.80 RAt. 185.74 RAID 6587,9 VEL 12.026 pTH 2.15 VHP 3.066 DPA 10.71 RAP 165.03 ECC 1.3826

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 19 57 25 2592.35 -26.58

90.00 10 44 44 4555.06 11.18

100.00 21 24 10 2512.58 -27.62

100.00 12 0 41 4308.04 12.30

110.00 22 44 56 2060.74 -31.10

110.00 12 $8 42 4152.64 15.24

DIFFERENTIAL _RECT|ON8

TOE-2.593R TRA 8.7547 TC5-8.4657 BAU 2.8344

ROE .5853 RRA -.0763 tiC3 .4082 FAU .14911

FOE-2.7215 FRA 6.8008 FC3-5.3524 881P 48129

BOE 2.6592 BRA 6.7350 BC5 8.4755 FSP 3504

INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

68,_ 53.25 100.13 20 40 58 1992.5 -24.91 58.59

19t.R4 47.R8 83.81 12 0 3? 5055.1 7.37 185.12

46.02 52.R9 101.41 22 2 42 1712.6 -25.96 37.71

175.55 4T,40 62.54 15 12 29 5?08.0 _ 8.52 166.59

28.02 52.11 104.93 25 16 39 1480.7 -28.74 17.61

156.55 45.70 $9.05 14 S 34 5852.6 11.03 131.78

HIO-COURS[ EXECUTION ACCURACY ORBIT O(TERHINATION ACCURACY

SGT15706.0 m 204.7 SG5 892.9 ST 4428.2 SR 698.4 SS 1782.0

RRT -.5746 RItF -.8158 RTF .9928 CRT -.7249 CRS .8184 CST -.gBRO

$T_15727.5 R25 .0535 R13 -.g929 LSA 4795.0 MSA 328.4 SSA 1S.S

_115711.7 _2 638.2 THA 178.06 EL1 4457.2 EL2 476.6 ALF 173.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT[ OCT 26 1964

HELIOCENTRIC COMIC

RL 148.$1LAL -.00

RP 236.12 LAp .37

RC 194.985 GL -44,38

PLANETOCENTRIC CONIC

C3 27.176 VHL 5.21]

LNCH AZMTH LNCH TIME

69.84 22 6 SS

110.16 3 12 4

69.84 22 6 SS

110.16 ] 12 4

$9.64 22 6 S]

110.16 3 12 4

FLIGHT TIME 240.00

OISTANCE 571.767

LOL 34.61 VL ]].161 GAL -4.88 AZL 96,]3 HCA 18].]1 SMA

LOP 217.90 VP 20.95] GAP 6.77 AZP 63.68 TAL 5]4.98 TAP

GP 29.65 ZAL 116.95 ZAP 138.76 ST] 157.89 ZAE 147.95 ETE

OLA -34.27 RAL 146.22 RAO 6588.1 VEL 12.188 PTH 2.19 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

1446.22 21.21 6.42 21.47 117.56

5776.07 21.23 272.83 21.48 117.55

1446.22 21.21 6.42 21.47 117.56

5776.07 21.23 272.83 21.48 117.55

1446.22 21.21 6.42 21.47 117.56

5776.07 21.23 272.85 21.48 117.55

DIFFERENTIAL _RECTIONS

TOE 2.4313 TRA-2.10T5 TC] 1.6236 BAU .8940

ROE 2.1750 RRA-l.1984 RC3 1.8491 FAU .15471

FDE-S.4687 FRA 2.7857 FC3-4.9286 BSP 17515

BDE ].2622 8RA 2.4234 BC3 2.4608 FSP 2243

LAUNCH DATE OCT 28 1964

HELIOCENTRIC C_ZC

RL 148.61LAL -.00

RP 285.77 LAP .33

RC 197.185 G4.. -34.52

PLAN(TOCENTRIC CONIC

C3 20.789 VHL 4.559

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT

90.00 22 52 17 1801.43 8.09

90.00 2 57 55 5789.85 26.78

100.00 23 50 59 1111.69 6.09

100.00 4 41 54 5454.68 29.01

110.00 0 20 7 1052.86 1.76

110.00 8 $5 12 5106.40 34.08

DIFFERENTIAL C*.(_RECTI(_A9

TOE 1.9984 TRA-2.1998 TCS 2.0117 9AU ,7702

RDE 1.3884 RRA-I.0806 RC$ 1.9080 FAU .17183

FOE-4.8611FRA 8.8940 FCS-7.1557 BSP 17978

BO( 2.$479 BRA 2.4890 BCS 2.7712 FSP 2908

MID-COURSE EXECUTION ACCURACY

SGT 4226.4 _ 3458.8 SG3 754.5

RRT .9653 RflF -.9989 RTF -.9522

Sr_ 5461.3 R2] -.Z054 R13 -.9790

SGI 5415.7 _2 704.6 THA 39.10

ARRIVAL DATE JUN 25 1965

EARTH TO MARS

19].7] ECC .24716 |NC 6.]284 vl 29.982

158.29 RCA 14].85 APO 241.61 V2 25.279

6g.68 ZAC 118.27 ETC 25].97 CLP 149.92

5.952 DpA 24.80 RAp 200.79 ECC 1.4472

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

22 ]1 2 846.2 24.73 359.03

4 48 20 5178.1 24.75 265.44

22 31 2 846,2 24.73 359.03

4 48 20 5176.1 24.75 265.44

22 51 2 846.2 24.73 359.08

4 48 20 5176.1 24.75 265.44

ORBIT DETERMINATION ACCURACY

ST 2801.9 SR 2438.4 S] 3144.3

CRT .9942 CRS .9999 CST .9925

LSA 4659.0 MSA 268.8 SSA 1.5

EL1 3709.0 EL2 198.3 ALF 41.01

FLIGHT TIM( 242.00 ARRIVAL DATE JUN 27 1965

DISTANCE 575.$T9 EARTH TO MARS

LOt. 34.61 VL 33.156 GAL -4.80 AZL 94.48 HCA 184.28 S44A 198.27 (CC .24496 INC 4.4851 Vl 29.982

LOP 218.68 VP 20.93] GAP 6.35 AZP 85.55 TAL 335.23 TAp 159.51 RCA 145.92 APO 240.61 V2 23.315

24.44 ZAL 120.48 ZAP 141.90 ET$ 145.02 ZAE 152.66 ETE 66.79 2AC 113.40 ETC 254.61 CLP 149.81

DLA -24.93 RAL 150.13 RAID 8567.8 _EL 11.928 PTH 2.12 VHp 3.517 DpA 19.80 RAp 199.00 ECC 1.3421

INJ L(:NG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

$48.73 14.55 117.23 23 15 58 701.4 11.67 341.89

275.87 21.04 99.61 4 34 25 5189.9 27.82 267.37

$33.73 IS.47 119.32 24 9 31 511.9 9.95 327.07

251.59 21.42 97.56 6 12 49 4854.6 29.75 242.87

$25.06 10.79 124.14 0 37 20 432.9 6.22 318.82

225.69 21.96 92.84 7 58 |8 4506,4 34.10 216.44

MIO-C_URS( EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4297.3 SGR 2982.S SG3 890.0 ST 2547.8 SR 1802.4 S] 3008.8

RRT .9657 RRF -.9992 RTF -.9560 CRT .9936 CRS 1.0000 CST .9929

5|49.5 fl25 -.2148 R13 -.9786 LSA 4324.7 MSA 241.9 SSA 2.7

_1 5111.S SG2 924.7 THA 33.69 EL1 3116.] EL2 166.4 ALF 35.22

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.61LAL -.00

RP 235.42 LAp .30

RC 199.372 GL -27.00

PLANETOCENTRIC CONIC

C3 17.697 VHL 4.207

LHCH AZMTH LMCH TIME

90.00 21 30 21

90.00 4 40 36

100.00 22 41 15

100.00 6 12 24

110.00 23 26 35

110.00 7 43 32

FLIGHT TIME 244.00 ARRIVAL DATE JUN 29 1965

01STANCE 579.013

LOt. 34.61 VL 53.1]] GAL -4.72 AZL 95.]2 HCA 185.25 ]HA

LOP 219.85 VP 20.g57 GAp 5.94 AZp 86.70 TAL 335.48 TAp

GP 20.83 ZAL 122.57 ZAP 143.47 ET$ 147.56 ZAE 156.36 ETE

EARTH TO MARS

192.82 ECC .24285 INC 3.3145 Vt 29.982

160.7] RCA 145.95 Apo 239.65 V2 23.351

65.10 ZAC 110.00 ETC 254.97 CLP 149.29

OLA -17.80 RAL 152.74 RAD 6567.7 VEL 11.793 PTH 2.09 VHp

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

1598.36 -1.34 5.28 11.79 118.29 21 56 57

5418.88 28.09 248.94 18.50 86.28 6 10 55

1367.61 -2.55 347.79 11.12 119.79 23 4 2

5122.67 29.47 227.05 18.18 84.73 7 37 46

1225.58 -5.59 333.13 9.23 123.78 23 47 1

4837,71 33.01 204.86 17.64 80.61 g 4 10

DIFFERENTIAL CORRECTIONS

TOE 1.6162 TRA-2.1579 TCS 2.4015 6AU .T295

ROE 1.0040 RRA -.9415 RC3 1.9268 FAU .19028

FOE-4.4863 FRA 4.2594 FC3-9.S085 9SP 16583

BDE 1.9043 9RA 2.3344 9C3 3.0789 FSP $189

LAUNCH DATE OCT 28 1964

MID-COURSE EXECUTION ACCURACY

SGT 4297.4 SCdl 2512.3 SG3 1005.1

RflT .9978 RRF -.9995 RTF -.9604

SG8 4977.9 R23 -.2152 RI3 -.9762

SGI 4947.3 SG2 551.2 THA 2g.90

FLIGHT TINS 246.00

5.237 DpA 16.37 RAp 197.74 ECC 1.2913

PO CST TIM INJ 2 LAT INJ 2 LONG

996.4 2.45 358.$5

4818.9 27.26 240.37

767.6 1.43 341.27

4522.9 28.43 218.40

625.5 -1.12 328.90

42]7.7 ]1.37 196.02

ORBIT DETERMINATION ACCURACY

ST 2391.4 SR 1426.6_SS 2871.4

CRT .9919 CRS 1.0000 CST .9944

LSA ]994.6 MSA 204.9 SSA 4.4

ELi 2781.3 EL2 135.6 ALF 30.75

ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 235.06 LAp .27

RC 201,]44 GL -21.20

PLAN(TOCENTRIC CONIC

CS 15.961 VHL 3.993

LNCH AZMTH LNCH TIM(

90.00 20 48 32

90.00 ] 39 1

100.00 22 1 37

100.00 7 6 38

110.00 22 35 45

110.00 8 29 1

DISTANCE 582.661 EARTH

LOt. 34.61 VL $3.110 GAL -4.64 AZL 92.51 PICA 186.23 SMA 192.40 ECC .24085 INC

LOP 220.83 VP 20.962 GAP 5.55 AZP 87.51 TAL 335.71 TAp 161.94 RCA 146.06 APO

GP 18.22 ZAL 123.75 ZAP 144.15 ST] 151.40 ZNE 159.02 ETE 64.38 ZAC 107.51 ETC

DLA -12.24 RAL t54.57 RAD 6567.6 VEL 11.719 PTH 2.06 VHP 5.031 DpA 13.90

L-I Till( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

1771.78 -6.95 15.12 11.59 117.52 21 16 4 1171.8

5198.00 26.07 232.97 16.04 78.53 7 5 37 4596.0

1529.56 -7.97 358.76 10.84 118.91 22 27 T 929.6

4913.45 27.20 211.92 15.77 77.10 8 28 31 4313.5

1360.12 -10.62 342.31 9.23 122.68 23 18 25 760.1

4635.66 30.19 191.44 |4.86 75.14 9 46 37 4055.7

DZFFERENT1AL C(_qRECTION$

TOE 1.3981 TRA-2.1545 TC3 2.5984 BAU .9821

ROE .7891 RflA -.8431 RCS 1.8817 FAu .20305

FDE-4.0788 FRA 4.7728 FC-11.0129 9SIP 16556

BDE 1.5942 BRA 2.3143 BC3 3.1965 FSP 3568

TO MARS

2.5091 Vt 29.982

238.74 v2 23.387

255.19 CLP 148.58

NID-COURS£ EXECUTION ACCURACY

$GT 4281.1 SGR 2226.7 SG3 1095.3

RRT .IN964 W -.9991 RTF -.9608

SGB 4825.6 R2S -.2228 R13 -.9743

SG1 4799.3 SGZ 510.3 THA 27.02

RAp 196.81 ECC 1.2627

[NJ 2 LAT INJ 2 LO_NG

-3.21 8.44

24.23 224.79

-4.05 350.17

25.15 203.72

-6.24 335.96

27.59 183.21

ORBIT DETERMINATION ACCURACY

ST 2219.0 SR 1160.8 SS 2704.2

CRT .9933 CRS .9998 CST .9952

LSA 3681.3 MSA 179.4 SSA 6.8

ELi 2501.5 EL2 118.9 ALF 27.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOi.. !, 1964)

LAUNCH DATE 0CI 88 1964

HEL|OCENTRIC CON|C

RL 146.61LAL -.00

RP 264.74 LAp .14

RC 205.699 GL -16.64

PLANETOCENTRI¢ COHIC

C3 14.S78 VHL 3.856

LNCH AZNTH LHCH TIME

gO.O0 ZO 16 17

90.00 S 19 56

100.00 21 33 $1

100.00 7 46 3

110.00 28 $3 87

110.00 9 1 56

FLIGHT TIM( 848.00 ARRIVAL DATE JUL 3 1965

DISTANCE $86,387 EARTH TO MARS

LOl. 34,$1 YL 33,088 GAL -4,57 AZL 91,98 HCA 181.81 |HA 198,00 ECC .83893 INC 1,9166 Vl 89.992

LOP 811.81 VP 80,906 GAP 5,13 AZP 88,10 TAL 335,94 TAP 165.15 RCA 146,18 APO 83T,87 V8 86,484

;p 16.85 ZAL 124.59 ZAP 144.28 ETS 154.59 ZN[ 161.15 (T[ 64.55 ZAC 105.63 £TC 855.33 CLP 147./5

OLA -T.85 RAL |55.00 RAO 6567.6 VEL 11.975 PTH 8.05 VHP 4.864 OPA 12.04 RAP 196.09 ECC 1.8448

L-[ TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN( leo CST TIM INJ 8 LAT INJ E LONG

1900.06 -10,91 28.47 11.68 116.29 ZO 47 51 1300.1 -7.89 15.$6

5055.90 83.44 821.09 14.84 73.64 7 45 51 4435.9 20.97 814.16

1649,68 -11.85 3,58 11,19 117,$4 22 I ZO 1049,9 -8.06 336,85

4761.34 24.45 201,46 14.30 ?Z.2S 9 4 24 4161.3 Zl.RO 193.$7

1463.22 -14.35 347.97 9.74 181.36 ZZ ST 50 863.8 -10.09 341.45

4520.74 27.15 181,11 |5.13 66.39 10 17 17 3920.7 83.99 174.39

O%FFERENTIAL CCRRECT[ONS

TOE 1.2579 TRA-Z,1183 TC5 2.7807 BAU .6594

ROE .6840 RRA -.7576 RC3 1.9077 FAU .91719

FDE-S.8359 FRA 5.1495 FC-19,6435 88P 16097

90( 1.4042 BRA 8.8497 6C3 3.3166 FSP $799

MID-COURSE (X(CUT|CN ACCURACY ORB|T DETERMINATION ACCURACY

SGT 4964.5 IKA 9095.5 _3 1161.9 ST 8098.9 SR 968.6 SS 2588.2

RRT .IN|ST _ -.IHD66 RTF -.9415 CflT .9996 CRS .6994 CST .9968

$48 4780.9 RI3 -.1134 R13 -.9731 LSA 3479.4 MSA 155.3 SSA 10.0

_1 4696.0 _! 477,4 TI, IA 14.69 EL1 9317.7 EL9 106.9 ALF 85.18

LAUNCH DATE OCT 88 1954 FL|GHT T|N[_S0.OO ARRIVAL

HELIOCENTRIC CGNIC DISTANCE S00.00T EARTH

DATE JUL S 1965

TO MARS

vl 29.988
RL 148,$1LAL -.00 LOL 34,$1VL 33,067 GAL -4,30 AZL Rt,47 HCA 188,19 SMA 191,61 ECC ,93710 IN(; 1.4654

RP 834.55 LAP .81 LOP 898.90 VP 20.977 GAP 4.74 A_P 81.3§ TAL 336.16 TAp 164.35 RCA 146.18 APO 837.05

RC 205.637 GL -19.98 GP 14.73 ZAL 114.61 ZAP |44,0Q [76 137.96 Z_ 169.6R [7[ 65.56 ZAC 104.16 ETC 155.44

PLANETOCENTRICCON|C

C$ 14.129 VHL 5.759 OLA -4.31RA_ 15i.90 RA0 iSQT,t VEL 1|.141PTH 1.04 VHp 4.720 OPA 10.65 RAP 195.50 (CC 1.8585

LNCH A_ATH LNCH TIME L-I TIM( |NJ LAT |NJ LON6 |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST T|N INJ 8 LAT INJ 8 LONG

90.00 19 55 11 9000.70 -13.87 10.37 19.19 114.94 90 96 32 1400.7 -10.39 81.48

90.00 S 51 0 4619.31 89.84 913.1_ 13.61 70.30 6 11 55 4318.5 17.98 806.37

100.00 ZI 18 30 1744.62 -14.70 _.11 11.77 116,96 11 41 35 1144.6 -11.14 8.28

100.00 9 14 I_ 4943.62 21.79 193.73 13,43 69,01 9 31 46 4043.6 16.74 185.26

110.00 88 16 ? 1545.62 -17.21 342,04 10.41 120.00 I1 41 53 945.7 -13.10 345.95

110.00 9 87 15 4413.32 94.35 17S.24 12,17 65.11 10 40 51 3815.5 90.76 167.90

DIFFERENTIAL CDRRECT|OIS N|O-CQUf192 (vlrCUT|CN ACCURACY ORBIT 0(TERRINAT|ON ACCURACY

TOE 1.1405 TRA-2.08TO TC3 9.8897 BAU .6339 $GT 4240.5 8DR 1041,0 SG$ 1990.6 ST 1985.6 Sit 861.8 SS 2477.0

ROE .5944 InA -.6916 RC5 1.7393 FAU .989|4 RRT ,9044 RRF -.9904 RTF -.9616 CRT .9910 CRS .9996 CST .9971

FOE-3.6171 FRA 5.S149 FC-14.0409 Blip 15044 _ 4922.| RI3 -.tJmT7 R|5 -.9711 LSA 3186.5 MSA 134.4 SSA 14.5

BOE 1.8564 BRA 1.11_4 K3 5.3669 Flip 4074 64| 4329.2 _ 451.7 THA 23.14 ELI 1161.0 EL1 99.6 ALF 23.33

V8 83.461

CLP 146.64

LAUNCH DATE OCT 24 1964 FLIGHT TIN( 858.00 ARRIVAL DATE JUL 7 1946

HELIOCENTRIC CONIC

RL 148,$1 LAL -,DO

RP 833.98 LAP ,18

RC 80?.955 GL -9.99

PLANETOCENTRZC CONIC

C3 16.585 VHL 3.$8S

LNCH AZMTH LNCH TIME

90.00 19 $4 99

90.00 T 15 49

100.00 80 S5 11

100.00 8 57 46

110.00 22 1 56

110,00 9 47 58

DISTANCE 593.703 EARTH TO MARS

LOL 34.61 VL 55.047 _AL -4.44 AZL 91.11 HCA 189.18 SNA 191.25 ECC .24555 IHC 1.1099 vl 29.982

LOP 885.79 VP 80.987 GAP 4.35 AZP 68.90 TAL 356.37 TAP 165.55 RCA 146.84 APO 836.86 V8 23.498

GP 13.51 ZAL 184.66 ZAP 145.60 ETS 159.50 ZAE t64.56 EYE $7.48 ZAC 102.99 (TC 855.51 CLP 146.ST

DLA -1.39 RAL 157.67 RAD 6567.5 VEL 11.619 PTH 2.04 VHP 4.591DpA 9.54 RAp 196.00 ECC 1.2236

L-I TIME INJ LAY INJ LON6 |NJ RT A$C INJ AZ14TH |NJ TIM( PO CST TIM |NJ 8 LAY INJ Z LONG

8088.65 -IS,17 35,31 11,61 1|3,57 20 9 12 1482.8 -18,85 86.81

4813,16 16.44 107,56 13,31 68,12 8 36 8 4813.8 15,51 200.30

1828.55 -17.07 13.74 19.39 114.9l 11 85 35 1222.5 -13.57 6.70

4548,70 19,35 167,73 12,91 69,77 9 53 37 5948.7 IS,05 180.50

1613,57 -19,48 354,S0 11,11 118,66 8l 83 50 |013,S -15.50 549.74

4530,44 11,60 169,04 11,49 89,99 10 59 43 3730.4 18.00 162.86

ORBIT DETERMINATION ACCURACY

ST 1989.T SR 76S.I SS zsss.e

CRT ,9911CRS ,9978 CST .9980

LSA 3136,7 MSA 115.7 SSA 19.8

EL1 1037,6 EL2 94.7 ALF 81.99

DIFFERENTIAL COIRECT|ONS MID-COURId[ EX_CUT|_4 ACCURACY

TO( 1.0477 T1RA-2.0495 TC5 1.9558 BAU .$169 SGT 4169.3 _ |735.3 SG3 1336.6

ROE .4549 RflA -.6575 tiC5 1.6771 FAU .94074 RRT ._i33 RRF -.9978 RTF *.9619

F08-3.4406 FRA 5.6629 FC-15.3414 9_P 15610 _ 4534.5 R25 -._79 R13 -.9714

BOE 1.1422 BRA 8.1465 BC3 3.3967 FSP 4353 SGI 4513.9 842 438.3 THA 21.97

LAUNCH DATE OCT 88 1964 FL|GHT T|N( 254.00

HELIOCENTRIC CONIC DISTANCE $97.413

RL 14R.$1 LAL -,00 LOL 34,61 VL 33,019 6AL -4,37 AZL 20,92 HCA 190,17 SMA 190,91 ECC .13369

RIP 835.$8 LAP .15 _ 124.79 VP 90.999 GAP 3.97 AZP 09.|D-TN,. 336.57 TAP 166.74 RCA 146.89

RC 810.060 GL -T. 50 SIP I9.S3 lA4. 114.36 ZAP 141.96 [TS 161.4| ZMI[ |65.64 ST( 70.15 ZAC 101.08

pLAN(TOCENTRZC CON|C

CS 13.1ii VHL 3.628 DLA 1,05 RAL 159.1i RAID 63i7.S V(L |1,600 PTH 2.03 VHP 4.473 DPA 9.66

LNCH A_4TH LNCH TIN( L'| T|N( |HJ LAT |NJ LONG |NJ RT AS(; |NJ AZNTH |NJ T|N( PO CST TIN

90.00 19 18 45 9151.76 -18.00 57.54 13,59 112.24 19 54 37 1551.6

90.00 7 39 18 4T50.69 19.27 208,49 13.01 66.50 6 55 6 4130.6

100.00 90 40 35 lIMIT,R1 -19.90 17.73 19.90 113.60 21 11 3 1197.8

100.00 8 57 9 4469.61 17,17 191.89 19.60 65:.tS 10 11 39 3869.8

110.00 91 49 ST t670.69 -21,$1 ,03 1|.76 117.38 11 17 46 1070.7

110.00 10 4 16 4236.70 12.53 165.98 11.33 61.38 11 15 16 3659.7

01FFEflENT|AI. CCRR(CT|ON6 M|O-COURIE EXECUTION ACCURACY

TOE .9715 111A-1.0013 TO5 3.0010 BAU .4004 9GT 4|$2.9 I_R 1954,9 IK, 3 1411.1

• 4047 lIRA -.5924 RC5 1.9244 FAU .25234 RRT .2_1 RItF -.9970 RTF -.9611

IrOI[-3.RSSl FRA S.161M_ FC-|6.3044 28P |$467 848 4461.0 R94 -._67 R13 -.9709

SO( 1.0594 _A 8.01)_9 BC3 3.4|24 FIND 4625 _41 4431,5 _42 4|6,4 THA 11.00

ARRIVAL OATE JUL g Igss

EARTH TO NARS

INC ,$283 vl 2g.988

APO 835.58 VZ 23.536

ETC 855.57 CLP 144.86

RAP 194.56 ECC 1.8167

INJ 8 LAT INJ 8 LON_

-14.88 30.30

18,96 195.38

-15.35 10.54

13.67 175.84

-17.47 353.00

15.56 158.81

ORgIT O(TERMINAT|ON ACCURACY

ST 1806.0 SR 698.g SS 2318.9

CRT .9900 CRS .gg52 CST .9988

LSA 3014.7 MSA 101,4 SSA 86.4

EL1 1934,3 EL2 g2,1 ALF 81.01

349



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT ZS 1964 FLIGHT TIN( Z$8.00 ARRIVAL OATE JUL 11 1965

HELI(_EMTRIC C(_41C

RL 145.61LAL -.00

RP 233.25 LAP .11

RC 812.144 GL -5.39

PLANET(_ENTRIC C(_IIC

C3 12.828 VHL 3.56Z

LNCH AZNTM LNCH TIME

90.00 19 5 9

90.00 7 53 38

100.00 20 27 57

100.00 9 lS 31

110.00 21 39 33

110.00 10 18 24

DISTANCE 801.136 EARTH TO MARS

LOL 34.81VL 33.010 GAL -4.38 AZL 90.59 HCA 191.17 SMA 190.58 ECC .23_10 INC .584Z Vl 29.98Z

LOP 225.77 VP 21.013 GAP 3.5R AZP 89.43 TAL 336.77 TAP 187.93 RCA 146.34 APO Z$4.81 VZ 23.574

GP 11.71 ZAL 124.56 ZAP 142.19 ETS 183.04 ZAE 166.72 (TE 73.79 ZAC 101.21ETC 255.61 CLP 143.79

DLA 3.13 RAL 158.73 RAD 6567,5 VEL 11.585 PTH 2.03 VHP 4.363 DPA 7.94 RAP 194.15 ECC 1.2111

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2210.79 o19.48 41.24 15.92 110.97 19 42 0 1610.8 -16.45 33.87

4660.40 14.32 196.26 12.64 65.31 9 11 19 4060.4 10.67 191.28

1943.70 0Z0.38 ZI.22 13.54 112.35 21 0 21 1343.7 -17.18 13.89

4402.72 15.20 1?6.66 12.40 63.95 10 28 54 3802.7 11.56 171.95

1719.60 -22.61 5.03 12.$$ 116.18 22 8 13 1119.6 -19.10 355.85

4199.59 17.55 162.16 11.11 60.16 11 28 24 3599.6 15.45 155.45

DIFFERENTIAL CCRRECTIONS

TOE .9068 TRA-1.9611 TC3 3.0249 BAU .5853

ROE .3676 RMA -.5548 RC3 1.5601 _AU .26407

F08-3.1643 FRA 6.4784 FC-17.6116 B84P 15224

60E .9785 BRA 2.0380 BC3 S.4127 FSP 48R6

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 4002.0 S_ 1554.5 SG3 1487.9 ST 1731.1SR 646.6 SS 2255.1

flflT .RGO? RRF -.S_60 RTF o.9621 CRT .9666 CRS .9924 CST .9993

SGB 4368.9 R23 -._56 R13 -.9704 LSA 2913.9 MSA 93.Z SSA 33.0

861 4350.0 562 405.2 THA 20.27 ELI 1845.7 EL2 91.4 ALF 20,32

LAUNCH DATE OCT 26 1964 FLIGHT TIN[ 256.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

ML 148.61LAL -.00

RP 232.66 LAP .06

RC 214.210 r_. -3.58

PLAN(TOC(IRTI|IC C.(_NIC

C3 12.$47 VHL 3.542

LNCH AZMTM LNCH TIM(

90.00 18 53 9

R0.00 O 6 37

100.00 20 18 49

100.00 9 27 36

110.00 21 30 22

110.00 10 30 34

DISTANCE 604.675 EARTH TO MARS

LOt. 34.61 VL 32.993 6AL -4.26 AZL 90.39 MCA 192.16 SMA 190.26 ECC .23059 INC .3860 vl 29.982

LOP 226.77 VP E|.02R GAP 3.22 AZP 69.82 TAL 336.96 TAP 169.12 RCA 146.39 APO 234.14 V2 25.612

GP 11.03 2AL 124.16 ZAP 141.32 ETS IS4.45 ZA( 167.63 ETE 78.38 ZAC 100.53 ETC 255.65 CLP 142.69

DLA 4.R5 RAt. 159.11 RAID 6567.5 VEL 11.573 PTH 2.02 VHP 4.260 OPA 7.$7 RAP 193.77

L-I TIM( INJ bAT INJ I._NG INJ RT ASC INJ A]D4TH INJ TIM( PC) CST TIM INJ 2 LAT

Lb262.19 -20.69 44.52 14.41 109.77 1R 30 51 1662.2 -17.81

4599.50 12.56 IR4._ 12.73 64.41 9 25 17 3999.5 9.01

1992.34 -21.61 24.31 14.04 111.17 20 50 1 1592.$ -18.54

4344.59 13.43 175.47 12.29 63.04 10 40 3 3744.6 9.71

1762.10 -24.06 5.69 12.2I 115.05 21 59 45 1162.1 -20.48

4147.5R 13.76 152.19 IO.H 5R.27 11 39 41 3547.6 11.57

DIFFERENTIAL CCIIRECTION6

TOE .8507 TRA-1.9111 TC3 3.0544 OAU .5712

RDE .3400 RflA -.5222 RCS 1.5435 FAU .27620

FDE-3.09E9 FflA 6.7711 FC-16.0560 BW 14R36

BO( .9182 ORA 1.9812 BC3 S.4033 Flip 5100

MID-C,_JRS( [X(CUTIGN ACCURACY

8GT 4017.7 _ 1490.0 SG3 1563.2

RRT .RS90RRF -.994R RTF -.R620

MdB 4188.| R23 -.1229 R13 -.9700

661 42t14.e M_ 3R7.S THA 19.76

ECC 1.2065

INJ 2 LOHG

37.03

157.77

15.86

168.65

358.38

152.59

ORBIT DETERMINATION ACCURACY

ST 1662.6 SR 606.8 SS 2210.4

CRT .9669 CRS .9886 CST .9995

LSA 2829.9 MSA 92.3 SSA 37.7

EL1 1767.5 EL2 92.1 ALF 19.87

LAUNCH DATE OCT 28 1954

NELIOCEMTRIC CONIC

RL 148.$1LAL -.00

RP 238.51 LAP .05

RC 216.258 GL -2.01

PLANETOCENTRIC CONIC

C3 12.301 VML 3.508

LNCH AZMTM LNCH TZME

gO.O0 18 42 23

90.00 8 21 46

100.00 20 S 49

100.00 9 40 1

110.00 21 82 9

110.00 10 41 11

FLIGHT TI_ 260.00 ARRIVAL DATE JUL 15 1965

DISTANCE 608.823 EARTH TO MARS

LOt. 34.81VL 32.978 GAL -4.20 AZL 90.21HCA 195.16 3MA 189.g? ECC .22915 INC .2109 Vl 29.982

LOP 227.77 VP 21.047 GAP 2.66 AZlP 69.79 TAL $37.14 TAp 170.30 RCA 146.44 AFO 233.50 v2 23.450

GP 10.45 ZAL 123.90 ZAP 140.37 (T6 155.86 ZAE 166.35 ETE 83.92 ZAC 99.93 ETC 255.65 CLP 141.55

DLA 8.50 RAL 159.40 RAD 6567.5 VEL 11.565 PTH 2.02 VHp 4.162 DpA 6.90 RAp 193.40 ECC 1.2025

L-I TIME INJ LAT |NJ LONG INJ RT ASC ZNJ AZldTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

230T.59 -21.71 47.46 14.84 108.64 19 20 51 1707.6 -18.97 39.86

4543.87 10.98 191.55 12.$8 63.73 9 37 32 3945.9 7.54 184.72

Z036.25 -22.64 27.08 14.49 110.06 20 40 45 1455.2 -19.70 19.51

4R91.45 11.84 172.51 12.22 62.35 10 51 35 3693.5 8.04 165.78

1799.51 -25.12 6.09 13.59 113.99 21 52 8 1199.5 -21.66 .$4

4101.95 14.16 156.63 10.87 58.56 11 49 35 3501.9 9.90 150.12

OlFFEREMTIAL r-_RflECTIONS MID-COURSE EY_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .603R TRA-t.8370 TC3 3.0330 DAU .5380 $GT 3945.6 _ 1437.9 SG3 1644.0 ST 1601.2 SR 576.3 ss 2176.2

ROE .3191 flflA -.4946 RC3 1.5185 FAU .26665 flRT .9375 RflF -.9916 RTF -.9620 CRT .9632 CRS .9843 CST .9995

FOE-3.0194 FRA T.0618 FC-20.S056 BSIP 14595 Sr_ 41R9.5 R23 -.2196 R13 -.9696 LSA 2760.5 MSA 98.6 SSA 39.4

BIDE .R643 8RA 1.9217 BC3 5.3919 FSP 5425 Sk;l 4181,2 SGZ 391.2 THA 19.41 ELI 1699.2 EL2 93.1 ALF 19.59

LA_ DATE OCT 26 1964 FLIGHT TIN( 262.D0 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC C4_IIC DISTANCE 612.385 EARTH TO MARS

flL 148.61LAL -.00 LOL 34.61VL 32.960 GAL -4.15 AZt. 90.07 HCA 194.17 _I4A 189.69 ECC .22779 INC .0389 vt 29.982

RP 232.14 LAP .02 LOP 22R.77 VP 21.066 GAP 2.50 AZP 09.93 TAL 337.31 TAp 171.47 RCA 146.48 APO 232.89 V2 23.689

tic 218.207 GL -.64 GP 9.96 zAL I23.63 ZAP 139.33 ET6 IS$.TT 2AE 168.67 ETE 90.35 ZAC 99.41ETC 255.71CLP 140.36

PLAM(TOCENTRIC CONIC

C3 12.097 VHL 3.478 OLA 7.89 RAL 159.63 RAO 6367.3 V[L

LMCH AZI4TM LNCH TIN( L-I TIN( INJ LAT INJ L_4G

90.00 16 32 36 2346.15 -22.57 50.12

90.00 6 83 29 449R.07 R.51 166.77

100.00 19 57 46 2073.35 -23.31 21).39

100.00 9 51 1 4247.91 10.39 169.91

!10.00 21 14 42 1632.79 -26.02 10.25

110.00 10 50 35 4041.42 12.71 134.36

01FFERENTIAL CGMRECTION6

TOE .7564 TRA-t.80CI TC3 3.0088 BAU .3433

ROE .3032 RRA -.4708 RC3 1,4RTR FAU .30144

FDE-2.9SO0 FRA 7.5499 FC-21.3765 8811 14264

6DE .8166 BRA 1.8826 BC3 3.3603 FSP S6R1

11.554 PTH 2.02 VHP 4.068 OPA 8.52 RAp 193.03 ECC 1.1991

INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15.23 107.57 19 11 46 1748.1 -19.95 42.43

12.65 63.20 9 48 27 3898.1 5.83 182.01

14.69 109.01 20 52 20 1473.5 -20.70 21.92

12.1R 61.61 11 | 49 3647.9 6.54 163.23

13,63 112,99 21 45 15 1232.6 -22.68 2.69

10,62 36.00 11 56 16 3461.4 8.39 147.95

ORBIT DETERMIHAT|ON ACCURACY

ST 1340.5 SR 552.8 SS 2150.2

CRT .9830 CRS .9790 CST .9992

LSA 2699.7 MSA 110.4 SSA 39.1

ELI 1633.9 EL2 95.7 ALF 19.50

MID-COUN8[ [vlrCUTION ACCURACY

6GT $08£,0 _ 13R5.8 SG3 1724.5

RRT .8553 RRF -.9922 RTF -.9614

4107.3 Rt$ -.tiT4 R13 -.96R2

IGt 4086.8 IK_ 389.7 THA 19.23

545



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)
|

LAUNCH DATE OCT 29 1964

HELIOCENTRIC COLIC

RL 148.91 LAL -.DO

Rff 231.T9 LAP -.02

RC 220.R99 6L .58

FLAN(TOC(_ (ONIC

C3 11.913 VHL 3.452

LNCH AZMTH LNCH TIME

90.00 18 23 43

90.00 8 44 1

tO0.O0 19 49 51

100.00 10 0 54

110.00 21 7 5S

110.00 10 59 0

FLI;HT TIME 264.00 ARR[VAL DATE JUL 19 1965

DISTANCE 616.157 EARTH TO MARS

LOL 34.81 VL 32.g46 ;AL -4.11 AZL 89.94 HCA 195.17 SMA 189.42 ECC .22649 INC .0564 vl 29.992

LOP 229.78 VP 21.088 ;Ap 2.14 AZP 90,08 TAL 337.46 TAp 172.64 RCA 146.52 APO 232.32 V2 23.728

GP 9.53 ZAL 123.36 ZAP 138.24 ETS 167.73 ZAE 169.17 ETE 97.51 ZAC 98.94 ETC 255.73 CLP I39.14

DLA 9.12 RAL 159.85 MAD 6567.5 VEL 11.546 PTH 2.02 VHP 3.979 DpA 6.22 RAP 192.65 ECC 1.1961

L-I TIRE IMJ LAT [NJ LONG INJ RT ASC |NJ AZHTH INJ TIRE PO C$T TIM INJ 2 LAT XNJ 2 LONG

2384.71 -23,30 52.56 15.57 106.56 19 3 27 1784.7 -20.81 44.77

4455.04 9.18 198.31 12.86 82.79 9 58 16 3855.0 4.46 179.59

2107.98 -24.26 31.88 15.25 108.03 20 24 39 1506.0 -21.57 24.11

4207.00 9.08 1_7.59 12.18 61.39 11 11 I 3607.0 5.I7 I60.97

1862.65 -28.80 12.22 14.22 112.06 21 38 57 1262.7 -23.57 4.55

4025.10 11.39 152.40 10.76 57.55 12 6 5 3425.1 7.03 146.02

DIFFERENTIAL CORRECTIONS MIO-C..OUR$1[ EXECUT]ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9994 TRA-1.7628 TC3 2.9073 BAU .3190 SET 3762.7 8GR 1357.4 SG$ 1802.4 ST 1463,5 SR 530.3 SS 2113.5

ROE .2876 flRA -.4959 RC3 1.4718 FAU .31221 RRT .9503 flRF -.9908 RTF - 9391 CRT .9787 CRS .9717 CST .9989

FDE-2.836T FRA 7.6948 FC-22.8883 BSP 14331 868 4000.0 R23 -.2208 R13 -.9673 LSA 2621.6 MSA 124.6 SSA 39.1

SO[ .7392 BRA 1.8201 8C3 3.2587 FSP 6073 SG1 3980.1 $62 398.6 THA 19.13 EL1 1553.2 ELI 102.6 ALF 19.62

LAUNCM DATE _T 28 1964 PLIGHT TIM( 268.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CGNIC DISTANCE 619.943 EARTH TO MARS

RL 148.91 LAL -.00 LO(. 34.61 VL 32.931 GAL -4.06 AZL 89.83 HCA 196.18 SI4A. 189.17 ECC .22526 INC .1716 V1 29.982

RP 231.38 LAP -.05 LOP 230.79 VP 21,106 GAP 1.79 AZP 90.17 7AL 337.62 TAP 175.80 RCA 146.56 APO 231.78 V2 23.768

tiC 222.292 GL 1.67 GP 9.15 ZAL 123.08 ZAP 137.08 ET$ 168.80 2AE 169.23 ETE 105.12 ZAC 98.52 ETC 255.76 CLP 137.88

PLAN_TOCENTRIC C_N|C

C5 11.748 VHL 3.426 OLA 10,23 RAL 160.02 RAD 8387.4 VEL 11.538 PTH 2.01 VHP 3.995 DpA 5.98 RAP 192.27 ECC 1.1933

LNCH AZMTH LMCH TII4E L-I TIN( INJ LAT INJ LONG INJ RT A$C |NJ AZRTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 15 28 2418.01 -23.93 54.79 15.88 105.61 18 55 46 I818.0 -21.56 46.93

90.00 8 53 36 4415.89 6.93 194.06 12.67 62.48 10 7 11 3815.9 5.21 177.40

100.00 19 41 53 2139.31 -24.90 33.96 15.57 107.10 20 17 32 1539.3 -22.32 26.13

100.00 10 9 52 4169.83 7.84 165.51 12.18 61.06 11 19 22 3569.6 3,92 158.91

110.00 21 I 52 1669.70 -27.48 14.03 14.57 111.18 21 33 8 1289.7 -24.35 6.26

110.00 11 6 35 3992.20 10.18 150.61 10.77 37.19 12 13 7 3392.2 5.79 144.28

DIFFERENTIAL CCRRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6744 TRA-1.9902 TC3 2.8948 BAU .5097 RGT 3867.6 8rdt 1332.2 SG3 1888.7 ST 1420.0 SR 518.3 SS 2107.4

ROE .2798 RRA -.4545 RC5 1.4871 FAU .32878 RRT .9500 flRF -.9890 RTF -.9595 CRT .9779 CflS .9851 CST .9979

FOE-2.8413 FRA 7.96£)1 FC-24.0791 B8P 13658 968 3902.1 R23 -.2139 R13 -.9677 LSA 2589.3 MSA 142.0 SSA 36.7

BOE .7501 BRA 1.7452 BC3 3.2451 F9P 6297 SGI 3882.2 SG2 393.1 THA 19.24 EL1 1508.1 EL2 102.0 ALF 19.74

LAUNCH DATE OCT |8 I964 FLI;HT Tl14( 268.00 ARRIVAL DATE JUL 25 1945

H[L|O¢ENTRIC COliC

RL 149.61 LAL -.00

RP 231.01 LAP -.09

RC R24.2Q6 GL 2.85

PLAN[TCd_ENTMIC ¢0M_C

CS 11.601 VHL 3.406

LNCH AZI4TH LNCH TIME

90.00 18 7 49

90.00 9 2 22

100.00 19 34 49

100.00 10 18 5

110.00 20 55 52

110.00 11 13 30

DIFFERENTIAL C(:RRECTION9

TOE .8582 TRA-1.SZ96 TC3 2.8205 BAU .4928

ROE .R725 RRA -.4197 RC3 1.4600 FAU .34025

FOE-2.8000 FRA 8.2892 FC-25.3922 BSP 13262

DOE .8956 BRA 1.682t) BC3 5.1760 FSP 6601

OISTANCE 623.743 EARTH TO MARS

LOt. 34.61 VL 32.918 GAL -4.02 AZL 89.72 HCA 197.20 SMA 186.93 ECC .22409 INC .2734 Vl 29.982

LOP 231.81 yp 21.132 GAP 1.45 AZP 90.26 TAL 337.76 TAp 174,96 RCA 146.59 APQ 231.26 V2 23.807

GP 9.62 ZAL 122.81 ZAP 135.86 ET3 169.38 ZAE 169.05 ET( 112.82 ZAC 98.15 ETC 255.78 CLP 136.57

OLA 11.23 RAL 160.18 RAD 6567.4 VEL 11.532 PTH 2.01VHP 3.811DPA 5.80 RAp 191.87 ECC 1.1909

L-I TIME INJ LAT INJ LONG INJ fit ASC ZNJ AZRTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

2448.51 -24.47 56.86 16.17 104.71 18 48 39 1848.5 -22.21 48.92

4380.11 5.82 182.06 12.70 62.24 10 15 22 3780.1 2.06 175.40

2187.93 -25.46 35.93 15.86 106.22 20 10 57 1567.9 -22.99 26.00

4135.91 6.72 163.61 12.20 60.80 11 26 59 5535.9 2.78 157.05

1914.33 -28.07 15.70 14.90 110.36 21 2? 46 1314.3 -25.04 7.84

3962.28 9.07 149.00 10.77 56.90 12 19 32 3362.3 4.65 142.71

MID-COURSE [xECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3557.7 ST_ 1310.3 593 1974.6 ST 1363.5 SR 507.2 SS 2096.4

RflT .9470 RRF -.9872 RTF -.9582 CRT .9753 CRS .9571CST .9967

SG8 3791.3 R23 -.2125 RI3 -.9688 LSA 2546.5 MSA 159.0 SSA 35.6

SG1 3770.4 SG2 397,5 THA 19.45 EL1 I451.0 EL2 105.3 ALF 20.05

LAUNCH DATE OCT 28 1964 FLIGHT TIN( 270.00 ARRIVAL OATE JUL 25 1965

HELIOCENTRIC COliC

RL 148.61LAL -.00

RIP 250.62 LAP -.11

RC ItS.tit k 3.54

pLAN[TOCENT21C CONIC

C3 11.468 Vt4L 3.326

LNCH AZMTH LIMCH TII#_

90.00 18 0 42

90.00 9 10 28

100.00 19 28 19

100.00 10 23

110.00 20 50 30

110.00 11 19 51

DIFFERENTIAL r._RRECT|_N6

TOE .6049 TRA-I.S6S4 TCm t.Tm0t 8A0 .4744

ROE .2866 RRA -.4066 RC3 1.4388 FAU ,33412

FDE-2.7679 FRA 8.5666 FC-26.7345 B9ff 12808

BID( .6811BRA 1.6173 BC3 5.0941 FSP 8897

DISTANCE 627.352 EARTH TO MARS

LOL 34.61VL 32.903 GAL -3.98 AZL 89.$3 HCA 198.22 SRA 168.70 ECC .22299 INC .3632 VI 29.982

L_ 232.62 VF 21.157 GAP 1.12 AZP !10.33 TAL 337.69 TAp 176.11RCA 146.62 APO 230.78 V2 23.847

G4P 6.53 ZAL 122.35 ZAp 134.59 [TS 170.09 ZAE 168.62 ETE 120.25 ZAC 97.78 ETC 255.80 CLP 135.23

DLA 12.14 RAL 180,26 RAD 6567.4 V(L 11.526 PTH 2.01VHF 5.732 DpA 5.67 RAp 191.45 ECC 1.1867

L-I TIN( INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT [NJ 2 LONG

2476.61 -24.94 58.79 t6.42 103.86 18 41 59 1876.6 -22.79 50.76

4547.19 4.77 180.21 12.74 62.06 10 22 55 3747.2 1.00 173.56

2194.27 -25.95 37.73 16.13 105.39 20 4 49 1594.3 -23.58 29.73

4104.77 5.88 161.88 12.24 60.60 11 34 1 3504.8 1.72 155.33

1936.89 -28.60 17.25 15.20 109.58 21 22 47 1356.9 -25.66 9.30

3934.91 8.05 147.54 10.78 56.67 12 23 26 3334.9 3.61 141.27

M|D-COURSE EvtrCUTICN ACCURACy ORBIT DETERNINATtON ACCURACY

8GT 3436.0 _ 1293.2 SG3 2062.2 5T 1308.1SR 499.1 SS 2090.1

RRT .9439 RRF -.9853 RTF -.9566 CRT .9728 CRS .9463 CST .9952

3871.3 R23 -.2116 fl13 -.9657 LSA 2509.3 RSA 176.3 SSA 34.6

$61 3649.1 S_ 403.3 THA 19.80 EL1 1393.9 EL2 108.4 ALF 20.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19643

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 272.00 ARRIVAL DATE JUL 27 1965

HELIOCEMTRIC CO_IC

RL 148.61LAL -.00

RP 230.24 LAp -.18

RC 228.189 ;L 4.35

PLAN[TOCEN•RIC CONIC

C3 11.34T VHL 3.349

LNCH AZN•H LNCM TIME

RD.DO 17 54 4

90.00 9 17 59

100.00 19 82 9

1DD.DD 10 32 36

110.00 20 45 32

110.00 11 25 42

DISTANCE 631.372 EARTH TO MARS

LOL 34.61 VL 32.893 GAL -3.94 AZL 89.55 HCA 199.24 SNA 188.48 (CC .22195 INC .4456 Vl 29.962

LOP 233.64 VP 21.183 GAP .76 AZP 90.42 TAL 338.01 TAp 177.25 RCA 146.65 APO 230.32 vZ 23.887

GP 8.27 ZAL 122.31 ZAP 133.28 (TS 170.73 ZAE 167.97 E•E 127.13 ZAC 97.44 ETC 255.82 CLp 133.84

DLA 12.97 RAL 160.39 RAO 6567.4 VEL 11.521 PTH 2.01 VHP 3.657 DPA 5.59 RAp 191.01 [CC 1.1867

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2502.65 -25.36 60.58 16.66 103.05 18 35 46 1902.6 -23.31 52.51

4316.TT 3.60 179.S0 12.79 61.92 10 29 56 3716.8 .01 171.87

2218.61 -26.39 39.41 16.38 104,60 19 59 7 1618.6 -24.11 31.34

40T9.04 4.72 160.29 12.28 60.45 11 40 32 3476.0 .75 153.76

[937.67 -29.06 16.69 15.47 108.84 21 18 9 1357.7 -26.21 10.66

3909.75 7.11 146.21 10.81 56.48 12 30 52 3309.7 2.63 139.95

DIFFEREN•IAL C_RRECTION$

TDE .5TIT TRA-1.500G •C3 2.9166 BAU .4542

ROE .RSE11mA -.3DSI RC3 1.4547 FAU .36•TR

FOE-R.TZR6 FRA 'D.RDD4 FC-ED.0611 RIP 12372

llOE .8890 BRA 1.$519 BC$ E.9988 FSP 7224

LAUNCH DATE OCT 20 1864

HELIOCENTRIC CCNIC

RL 146.61LAL -.00

RP 22R.86 LAP -.18

RC 230.DT8 GL 5.D9

PLAN[•OCENTRIC CONIC

C3 11.238 _qAL 5.3S2

L_H AZN•H LNCH •IN(

90.0D 1T 4T $1

90.00 9 25 1

1DO.DO 1R 16 85

1DD.O0 10 39 •

110.00 20 40 54

110.00 11 31 8

MID-COURSE EXECUTION ACCuRACy

SGT 3303.6 SGR 1279.3 SG3 2150.8

RRT .93R6 RRF -.9634 RTF -.9543

$GB 3542.7 R23 -.2120 R13 -.9643

SG1 3518.7 S_ 411.2 THA 20.28

FLIGHT TIM( 274.00

D|STANCE 635.203

LCL 34.61 VL 32.681 6AL -3.91 AZL 89.42 liCk 200.26 SNA 188.28 ECC .22097

LOP 234,87 VP 21.210 GAP .46 AZP 90.49 TAL 338.13 TAp 178.39 RCA 146.68

64P 8.03 ZAL 128.07 ZAP 131.91 (TS 171.33 ZAIE 167.11 ETE 133.32 ZAC 97.13

DLA 18.73 RAL 160.50 RAD 6SGT,AV[L 1!.516 PTH 2.01 VHP 3.584 OpA 5.54

L-! TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

ES£i.ll -25.TZ t2,_S $6.89 102.20 18 29 58 1926.9

4288.57 2.89 176.92 12.85 61.82 10 36 29 3688.6

2241.21 -96,75 40,98 16.62 103.85 19 53 46 1641.2

4049.45 3.R3 158.83 12,34 60.33 11 46 37 3449.5

1976.$$ -29,48 20.03 15,73 108.15 21 13 51 1376.9

3866.55 6.24 144.98 10.04 56.32 12 35 54 3286.5

DIFFERENTIAL C_flECTION6

TOE .540tS 79A-1.4397 TC5 2.4RTS BAU .4330

RIDE .2360 RIIA *.31H_4 RC3 1.4860 FAU .361R1

FDE-2.8663 FRA 9.1104 FC-L_,420R |RP 11299

BOE .5_14 RRA 1.46_ K3 2.8823 Flip 7S50

04_B1T DETERMINATION ACCURACY

ST 1251.4 SR 492.6 SS 2084.4

CRT .9702 CRS .9388 CST .9933

LSA 2472.7 NSA 194.3 SSA 33.8

EL1 1340.2 EL2 111.4 ALF 21.05

MID-COURSE EXECUTION ACCuRACy

9GT 3180.6 8GR 1268.3 SG3 2241.4

RRT .9380 R2F -.9814 RTF -.9514

$408.0 R23 -,2134 R13 -.9627

861 3379.8 SG_ 421.1THA 20.92

ARRIVAL DATE JUL 29 1965

EARTH TO MARS

INC .5194 Vl 29.982

APO 229.86 V2 23.927

(TC 255.85 CLP 132.42

RAp 190.55 ECC 1.1850

INJ 2 LAT INJ 2 LONG

-23.77 54.14

-.90 170.29

-24.58 32.86

-.15 152.30

-26.71 11.93

1.77 136.74

ORBIT DETERMINATION ACCURACY

ST 1195.1 SR 488.2 SS 2083.2

CRT .9678 CRS .9297 CST .9911

LSA 2441.4 MSA 211.9 SSA 33.1

EL1 1285.9 EL2 114.2 ALF 21.75

LAUNCH DATE OCT 26 1984 FLIGHT TIM( 276.00 ARRIVAL DATE JUL 31 1965

MELIOCEMTRIG CGNIC

RL 148.61LAL -.00

RP 229.47 LAP -.21

RC 231.973 GL 5.77

PLANETOCENTRIC CONIC

C3 11.140 VHL 3.338

LNCH AZN•H LNCH •IN(

90.D0 17 42 1

RD.00 9 31 36

100.00 19 11 3

100.00 10 45 13

110.00 2D 38 35

110.00 11 36 12

DISTANCE 639.044 EARTH TO MARS

LOL 34.61VL 32.670 GAL -3.88 AZL 89.41HCA 201.29 SMA 188.09 ECC .22004 INC .5865 Vl 29.982

LOP 235.90 VP 21.239 GAP .14 AZP 90,55 TAL 338.23 TAp 179.52 RCA 146.70 APO 229.48 v2 23.968

GP 7.62 ZAL 121.85 ZAP 130.49 ETS 171o88 ZAE 166,06 ETE 138.75 ZAC 96.83 ETC 255.87 CLP 130.95

OLA 14.43 RAL 160.59 RAO 6567.4 VEL 11.512 pTH 2.01VHp 3.515 DpA 5.53 RAp 190.06 ECC 1.1833

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2549.48 -26,04 63.84 17.10 101.55 18 24 31 1949.5 -24.18 55.66

4262.33 2.05 175.46 12.95 61.75 10 42 38 3662.3 -1.74 168.63

2289.25 -27.09 42.46 16.84 103.15 19 48 47 1662.2 -25.01 34.28

4024.78 2.99 157.47 12.40 60.24 11 52 18 3424.8 -.99 150.95

1964.69 -29.85 21.28 15.98 107.49 21 9 50 1394.7 -27.17 15.12

3665.10 5.42 143.85 !0.69 56.20 12 40 37 3265.1 .95 137.62

DIFFERENTIAL C(:RRECTION8

TDE .5114 TRA-1.3622 TC3 2.3405 BAU .41D7

RDE .8566 RRA -.3782 RC3 1.4595 FAU .3862D

FD(-2.8713 FRA 8.536D FC-30.7D|6 8SP 11376

BOE .5722 BRA 1.4137 8C3 2.7580 FSP 7879

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3006.9 SGR 1262.0 SG3 2333.3 ST 1139.1SR 485.4 Ss 2085.0

MR• .9286 RflF -.9794 RTF -.9477 CRT .9656 CRS .9181CST .9683

SC_ 3261.0 R23 -.2161 R13 -.9606 LSA 2413.8 MSA 229.5 SSA 32.6

SG1 3232.2 SG2 432.7 THA 21.72 EL1 1232.8 (L2 116.2 ALF 22.58

LAUNCH DATE OCT 26 1964 FLIGHT Tit( 278.00 ARRIVAL DATE AUG Z 1965

IM(LIOCEN•RIC C(_41C

RL 148.61LAL -.00

lip 228.01 LAP -.25

RC 233.848 Gi. 1.4D

PLAN(TOCENTRIC CONIC

C3 11.051VHt. 3.324

LNCH AZMTH LNCN TIN(

90.00 17 96 33

90.0D 8 37 47

IO0.DD 19 6 5

100.00 10 SD 57

110.00 2D 39 35

110.00 11 40 57

OIFFRRENTIAIL _RECTION6

TIDE .4830 TRA-I.t880 •C3 2.1756 2AU .3975

ND( .ISIs NRA -.3700 Re3 1.4851 FAU .41088

FDE-2.6304b FRA 9.8901 FC-32.1886 Blip 10813

ROE .5483 HA 1.3404 BC3 2.6219 FSP 8202

DISTANCE 642.686 EARTH TO MARS

LOL 34.61VL 32.860 GAL -3.85 AZ1L 89.35 HCA 202.32 5HA 187.91ECC .21917 INC .6474 Vl 29.g82

LOP236.93 VP 21,269 GAP -.18 AZP 90.60 •AL 338.32 TAP 180.64 RCA 146.72 APO 229.09 v2 24.009

GP 7.63 ZAL 121.65 ZAP 12t).02 ET8 172.39 Z/dE 164.69 ETE 143.45 ZAC 96.53 ETC 255.90 CLP 129.44

DLA 15.07 RAL 160.69 RAO 6567.4 VI[L 11.506 PTH 2.00 vHP 3.449 DPA 5.56 RAP 189.55 ECC 1.1819

L-I TIN( INJ LAT INJ L_HG INJ fiT ASC INJ A_4TH _J TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2570.91 -26.31 65,53 17.30 100.65 18 19 24 1970.6 -24.55 57.10

4237.99 1.29 174.09 13.01 61.71 10 48 25 3637.9 -2.53 167.47

2961.80 -27.39 43.84 17.06 102.48 19 44 7 1681.9 -25.39 35.61

4001.83 2.22 158.21 12,46 60.16 11 57 39 3401.8 -1.77 149.69

2011.26 -30.18 22.48 18._2 106.87 21 6 6 1411.3 -27.59 14.23

3945.24 4.67 142.80 10.98 56.10 12 45 2 3245.2 .19 136.59

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2840.9 8GR 1957.4 663 2426.3 ST 1081.9 SR 484.1 SS 2089.4

RRT .8281 _ -.8773 RTF -.9429 CRT .9641CRS .9D74 CST .9851

SGa 3108.1 R28 -.2203 R13 -.9580 LSA 2389.4 MSA 246.1SSA 32.3

SG1 3074.5 SG2 448.8 THA 22.73 ELI 1179.4 ELI 117.9 ALF 23.56

545



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 148.81 LAL -.DO

RF 228.7U LAP -.28

RC 266.703 GL G.g8

PLANETOCENTRIC CONIC

C3 10.971 YHL 3.312

LNCH AZNTH LNCH TIM(

90.DO I? 31 27

90.00 9 43 38

100.00 19 1 25

100.00 10 $6 21

110.00 20 28 51

110.00 11 45 24

FLIGHT TIME 290.00 ARRIVAL DATE AUG 4 1965

DISTANCE 646.758 EARTH TO MARS

LOL 34.61 VL 32.850 GAL -3.82 AZL 89.30 HCA 203.35 SMA 187.74 ECC .21836 INC .7038 vl 29.982

LOP 237.96 VP 21.300 GAP -.49 AZP 90.65 TAL 338.40 TAP 181.76 RCA 146.74 APO 228.73 V2 24.049

GP 7.49 ZAL 121.47 ZAP 127.$1 ETS 172.97 ZkE 163.56 ETE 147.50 ZAC 98.25 ETC 255.93 CLP 127.88

OLA 15.87 RAL 180.77 RAD 6567.4 VEL 11.505 PTH 2.09 VHP 3.388 DpA S.61 RAp 189.01 ECC 1.1803

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

259D.44 "26.58 66.73 17.50 100.19 18 14 37 1990.4 -24.88 58.46

4215.08 .33 172.82 13.11 61.69 10 33 53 3615.1 -3.26 168.19

2300.28 -27.85 43.15 17.27 101.84 19 39 45 1700.3 -25.74 36.87

3980.47 1.49 155.04 12.58 60.14 12 2 41 3380.5 -2.49 148.51

2028.70 -30.48 23_56 16.45 106.28 21 2 38 1426.7 -27.95 15.28

3826.82 3.97 141.64 11.03 56.02 12 49 11 3226.8 -.52 135.63

DIFFERENTIAL CCIIRECTIONS

TOE .4587 TRA-1.2119 TC3 1.9906 BAU .3631

ROE .2849 RRA -.3849 RC3 1.4715 FAU .42§42

FDE-2.$280 FRA10.1959 FC-33.5703 BSP 10239

90E .S222 BRA 1.8857 BC3 2.4T34 F_P 8544

LAUNCH DATE OCT 29 1984

HELIOCENTRIC CONIC

RL 148.61LAL -.00

RP 228.81 LAP -.31

tiC 237.$37 GL 7.SZ

PLAN[TOCENTRIC CONIC

C3 10.g00 VHL 3.301

LNCH AZMTH LNCH TIME

90.00 17 29 40

90.00 9 49 11

100.00 18 57 4

100.00 11 1 27

110.00 20 25 24

110.00 11 49 3G

DIFFERENTIAL C_IIRECTION8

TOE .429g TRA-1.1322 TC3 1.7869 BAU .338D

ROE .2549 Rflk -.3595 RC3 1.478R FAU .44004

FDE-Z.8091 FRAlO.3299 FC-34.93|0 BOP 9620

ROE .4999 8RA 1.1879 RC3 2.3195 FP 8882

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 2E64.8 SGR 1254.7 SG3 2520.1 ST 1024.6 SR 483.7 SS 2095.6

RRT .9153 RRF -.9752 flTF -.9365 CRT .9630 CR8 .8961 CST .9810

S_ 2945.4 R23 -.2261 R13 -.9549 LEA 2367.5 MSA 263.0 SEA 32.0

$61 2R08.8 SGZ 463.0 THA 23.96 EL1 1126.8 EL2 118.6 ALF 24.74

FLIGHT TIME 282.00 ARRIVAL DATE AUG 6 1965

DISTANCE 650.630

LOL 34.61VL 32.841GAL -3.80 AZL 89.24 HCA

LOP 239.00 VP 21.332 GAP -.79 AZP 90.69 T/d_

r.Ae 7.30 ZAL 121.31 ZAP 125.93 ETS 173.33 ZAE

EARTH TO MARS

204.39 S_A 187.58 ECC .21759 INC .7565 vl 29.982

338.47 TAP 182.86 RCA 146.76 APO 228.39 V2 24.090

162.13 ETE 150.98 ZAC 95.97 ETC 255.96 CLP 126.29

OLA 16.21RAL 160.87 RAD 8567.4 V(L 11.502 PTH 2.00 VHP 3.326 DpA 5.70 RAp 188.43 ECC 1.1794

L-Z TIME INJ LAT |NJ LONG INJ RT Agc INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2609.07 -26.78 68.03 17.70 99.57 18 10 9 2009.1 -25.18 59.74

4193.79 -.16 171.63 13.23 61.68 10 39 4 3593.8 -3.95 165.00

2317.51 -27.88 46.37 17.47 101.23 19 35 42 1717.5 -26.05 38.05

3960.38 .82 153.94 12.88 60.12 12 7 28 3360.6 -3.16 147.42

2Q41.12 -30.73 24.8D 18.69 105.72 20 69 25 1441.1 -28.29 16.26

3809.73 3.32 140.94 11.12 55.96 12 53 G 3209.7 -1.17 134.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2478.9 m 1253.5 SG3 2613.9 ST 966.5 SR 484.3 98 2103.7

RRT .9055 RNF -.9?3| RTF -.9281 CRT .9626 CR8 .8847 CST .9781

SG8 2779.1 R23 -.2340 RI3 -.9510 LEA 2348.4 MSA 279.5 SEA $1.8

_1 2733.9 JG2 482.0 THA 25.47 EL1 1074.5 EL2 118.1 ALF 26.09

LAUNCH DATE OCT 28 1964

HELIOCENTRIC COLIC

RL 148.81 LAL -.O0

RP 227.92 LAP -.35

RC 258.550 GL 8.03

PLANETOCENTRIC CONIC

CS 10.837 VHL 3.292

LNCH AZMTH LNCH TIME

90.00 17 22 11

90.00 9 54 26

100.00 18 53 1

300.00 11 8 17

110.00 20 22 13

110.00 11 53 35

FLIGHT TIN( 284.00

OISTANCE 654.512

LOL 34.61 VL 32.832 GAL -3.79 AZL 89.20 HCA 205.43 SMA 187.42 ECC .21688

LOP 240.04 VP 21.365 GAP -1.09 AZP 90.73 TAL 338.53 TAp 183.96 RCA 146.77

GP 7.15 ZAL 121.16 ZAP 124.34 ETS 173.75 ZAE 160.59 ETE 153.98 ZAC g5.70

DLA 16.72 RAL 160.97 RAD 6587.4 VEL 11.499 PTH 2.00 VHP 3.270 DPA 5.61

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2626.57 -26.97 69.29 17.90 98.97 18 5 58 2026.6

4173.90 -.80 170.53 13.35 61.69 11 4 0 3573.9

2333.66 -28.09 47.53 17.68 100.66 19 31 55 1733.7

3942.04 .19 152.93 12.80 60.11 12 11 59 3342.0

2054.56 -31.00 25.57 16.92 105.19 20 56 28 1454.6

3793.69 2.72 140.11 11.22 55.91 12 56 48 3193.9

ARRIVAL DATE AUG 8 1965

EARTH T0 MARS

INC .8038 Vl 29.982

APO 228.07 V2 24.132

ETC 255.99 CLP 124.65

gAp 187.86 ECC 1.1783

INJ 2 LAT INJ 2 LONG

-25.45 80.95

-4.58 163.88

-26.33 39.17

-3.79 146.40

-28.6D 17.19

-1.78 163.91

DIFFERENTIAL C.QRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4047 TRA-1.0488 TC3 1.5671BAU .3130 SET 2278.9 SRR 1253.9 863 2708.0

ROE .2554 RRA -._548 RC3 1.4873 FAU .45476 RRT .8932 RRF -._r710 RTF -.9169

FOE-2.Sg17 FRAIO.gGs3 F_-38.3307 SSlP 8958 $T_ 2801.1RZ$ -.2433 R13 -.9464

SOE .478g BRA 1.1071BC3 2.1605 FSP 9219 SG1 2551.9 SG2 503.4 THA 27.32

LAUNCH DATE OCT 28 1964 FLIGHT TIME 286.00

HELIOCENTRIC C_NIC DISTANCE 658.404

RL 148.61 LAL -.00 LOL 34.61 VL 32.824 GAL -3.76 AZL 89.15 14CA

RP 227.58 LAP -.38 LOP 241.08 VP 21.399 GAP -1.39 AZ1P 90.76 TkL

RC 241.142 GL 8.50 GP 7.01 ZAL 121.03 ZAP 122.70 ETS 174.16 Zk, E

PLAN[TOCENTRICCONZC

C3 10.701 VNL 3.283 DLA 17.16 RAL 161.07 RAiD 6367.4 VEL 11.497 PTH

LNCH AZIATH LI_H TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC

90.00 17 18 2 2643.03 -27.14 70.47 18.10

90.00 9 59 25 4155.35 -1.40 169.49 13.49

100.00 18 49 19 2348.82 -28.28 48.62 17.89

1OO.O0 11 10 32 3914.79 -.39 151.98 12.93

110.00 20 19 17 2097.17 -31.22 28.48 17.15

110.00 11 37 20 3779.21 2.19 139.33 11.53

DIFFERENTIAL CORRECTION8

TOE .3811 TRA -.9624 TC3 1.3272 BAU .2883

ROE .2585 RRA -.3509 RC5 1.4981FAU .48939

FDE-2.5803 FRAIl.1993 FC-3?.6R2O B8P 8271

00E .4594 BRA 1.0243 BC3 1.9999 FSP 9550

ORBIT DETERMINATION ACCURACY

ST 907.8 SR 485.7 99 2113.2

CRT .9631 CRS .8732 CST .9700

LEA 2331.8 MRA 296.0 SSA 31.5

ELi 1023.0 EL2 115.9 ALF 27.65

ARRIVAL DATE AUG 10 1965

EARTH TO MARS

206.48 SMA 187.28 ECC .21622 INC .8484 Vl 29.982

538.37 TAp 185.03 RCA 146.79 APO 227.78 V2 24.173

158.96 ETE 156.56 ZAC 95.42 ETC 256.03 CLP 122.97

2.00 VHP 3.216 DpA 5.95

INJ AZMTH INJ TIME PO CST TIM

98.40 18 2 5 2043.0

61.71 11 8 40 3555.4

100.12 19 28 25 1748.8

80.11 12 16 17 3324.8

104.69 20 33 44 1467.2

§5.88 13 0 20 3179.2

MID-COURSE (XJECUTION ACCURACY

SET 2071.8 SER 1253.3 5G3 2801.3

R2T .8788 RI_ -.9686 RTF -.D010

968 2422.2 R23 -.2362 R13 -.9408

SGI 2385.7 _2 529.4 THA 29.61

RAp 187.20 ECC 1.1774

INJ 2 LAT INJ 2 LONG

-25.7D 62.10

-S.17 162.84

-26.59 40.22

-4.37 145.45

-28.88 18.08

-2.34 133.14

ORBIT DETERMINATION ACCURACY

8T 849.1 SR 467.9 98 2125.1

CRT .9647 CRS .8619 CST .g626

LSA 2318.8 MgA 311.9 SSA 31.3

EL| 972.g EL2 112.1 ALF 2g.43

546



JPL TM 33_!00 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 28 1964

HEL|O((NTDIC CQNIC

RL 149.81 LAL -.00

RP 227.14 LAP -.41

RC 242.814 GL 8.93

PLAk(TOCEMTRIC CONIC

C3 10.733 VHL 3.278

LMCM AZ14TH LNCM TIk_

90.00 17 14 11

90.00 10 4 10

100.00 18 45 48

100.00 11 18 13

110.00 20 18 86

110.00 12 0 5S

FLIGNT TIN( 288.00 ARRIVAL DATE AUG lZ 1985

DISTANCE 86E.305

LOt. _.11 VL 32.818 GAL -3.75 AZL 89.11 HCA

LOP I413[VP 2t.434 GAP -1.08 AZP 90.79 TAL

GP 9.ll ZAL 120.93 ZAP 121.00 ET9 874.54 ZN[

EARTH TO MARS

Z07.53 SNA 187.15 ECC .21581 1MC .8900 V1 29.982

338.61 TAp 186.13 RCA 146.80 APO 227.50 V2 24.214

157.25 ET[ 158.81 ZAC 95.15 ETC 258.07 CLP 121.25

OLA 17.91 RkL IS1.18 RkD $5E7,4 V(L 11.494 PTH 2.00 VHp

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN(

2958.49 -2_.29 71.57 18.31 97.87 17 58 29

413t.0T -|.99 1S8.59 13.84 61.75 11 13 8

236S,03 -28,44 49.64 18,11 99,80 19 25 11

39M.78 -.94 151.10 13.07 80.12 12 ZO 22

lO?l,D/ -31.42 27.34 17.38 104.22 20 51 15

3785.82 1.64 138,64 11.46 55.65 13 3 40

DIFFERENTIAL C_RRECTION8

TOE .3577 TRA -.97tS TC3 1.QQ02 DAU ,Zi4i

ROE .2579 NRA -.3470 RC3 !.5048 FAU .48375

FDE-E,$815 FRAIJ.5$Z7 FC-39.0187 RiP 7877

9OE .440tP BRA .9_ RC3 1.8482 FSP 9086

LAUNQ4 DATE OCT 28 1964

HELIOCENTRIC _IC

RL 148.81LAL -.00

RP 218.75 LAP -.44

RC •44._J8 64. 9.34

PLAN(TOCENTRIC CONIC

C8 10.8•• _ S.•70

LmT.H AZNTH LI_H TIN(

90.00 17 !0 37

90.00 10 • 40

100.00 18 42 37

100.00 11 19 I1

110.00 20 14 10

110,00 1• 4 18

DIFFERENTIAL CGNRSCTION•

TOE .8951 TRA -.7788 TC3 .7903 BAD .2440

ROE .•898 RRA -.343R RC3 1.5127 FAU ,4177t

FOE-•,•••8 Ir•All.llSl FC-40,3042 lip t861

,4•3l 96A .IS12 K3 1.7017 FOP 10108

MID-COURSE EXECUTION ACCURACy

KT 18|5.0 _ 1257,2 K3 2893.5

RRT .8535 RRF -.DUST RTF -.8782

2241.3 R29 -.2190 R13 -.9341

SG1 2170.2 Sr, t 510.1THA 32.47

FLIGHT TIM( 290.00

DISTANCE 649,216

3.188 DpA 6.11 RAp 186.54 ECC 1.1766

PO CST TIN INJ 2 LAT |NJ 2 LONG

2058.5 -25.92 63.18

3538.1 °5.72 161.87

1763,0 -26.82 41.21

3308.8 -4.91 144.56

1478.9 -29.14 18.87

3165.6 -2.85 132.43

ORBIT DETERMINATION ACCURACY

ST 788.9 _ 490.5 S• 2137.1

CRT .9674 CRS .8504 CST .9528

LEA 2306.9 MSA 327.4 SSA 31.1

EL1 922.9 EL• 106.1ALF 31.49

ARRIVAL DATE AUG 14 1965

EARTH TO MARS

187.02 ECC .21505 INC .9290 V1 29.982

187.21 RCA 146.80 APO 227.24 V2 24.258

180.77 2AC 94.88 ETC 256.11 CLP 119.49

LOL 34.61 VL 32.809 6AL -3.74 AZL 89.07 HCA •01.58 SNA

LGP 243.19 VP 21.479 GAP -1.17 AZP S0.82 TAL 338.63 TAP

r,# 9.78 ZAL 1•0.14 ZAP 119.27 ETS 1T4.01 ZAE 155.47 ETE

DLA 18.01RAL 161.30 RAO 9567.4 VEL 11.493 PTH 2.00 VHp 3.119 DPA 6.29 RAp 195.83 ECC 1.1780

L-I TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN( F_ CST TIM INJ 2 LAT INJ 2 LONG

2t73.01 -27,42 72,92 10.52 97.39 17 $5 10 2073.0 -26.12 64.19

41•£,00 -2.41 117.93 13.81 61.78 11 17 22 3522.0 -G.Z3 160.96

2379.35 -21.59 50.10 18.33 99.12 19 22 14 1776.4 -27.04 4•.15

Sll3.19 -1.44 160.29 13.23 60,14 12 24 16 3293.9 -5.41 143.74

Z009.93 -31.90 28.15 |7,82 103.78 20 49 0 1489.9 -29.38 19.64

3TS3.08 1.19 137.91 11.E1 55.83 13 6 52 3153.1 -3.33 131.T8

MID-COUROE EvrCUTI_i ACCURACY ORBIT DETERtiINATION ACCURACY

VeT 1134,| J4R 1159.4 843 2983.6 ST 728.2 Lq 493.8 88 •130.2

RflT .Ills RRF -.1_45 2TF -.8437 CflT .1714 C•8 .8891 CST .9404

86_ lOIS.t 213 -,2831213 -.9265 LSA •29T.6 MSA 342.5 $$A 31.0

• 111074.l 861 507,3 THA 36.01 ELI 874,3 EL• 97.7 ALF 33.84

LAQMCH 0ATE OCT 29 1964

HELIOCENTRIC CONIC

RL 149.61 LAL -.00

RP 886.38 LAp -.48

RC 248.398 6L 9.73

PLANETOCENTRIC CONIC

C3 10.839 VHL 3.285

LNCM AZMTH LNCH TIME

90.00 17 7 22

90.00 10 I• 56

100.00 18 39 43

100.00 11 23 18

110.00 EO 11 58

110.00 IR T 3•

FLIGHT TIME 292.00 ARRIVAL DATE AUG 16 1985

DISTANCE 670.136

LOL 34.61 VL 32.802 GAL -3.73 AZL 89.03 HCA 209.64 8MA

LOP 244.24 VP 21.507 GAP -2.25 AZP 90.84 TAL 339.64 TAp

GP 6.64 ZAL 120.78 ZkP 117.50 ETS 175,26 •AS 153.63 ETE

EARTH TO MARS

186.91ECC .21453 |NC .9655 Vl 29.882

188.28 RCA 148.81Apo 227.01 v2 24.297

162.49 ZAC 94.60 ETC 256.18 CLP 117.70

OLA 18.38 RAL 161.43 RAD 6567.4 VEL 11.491 PTH 2.00 VHp 3.075 DpA 6.50

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH [NJ TIME PO CST TIM

2686.63 -27.54 73.60 18.74 96.88 17 52 8 2086.6

4107.09 -2.96 166.80 13.99 61.83 11 21 25 3507.1

2388.62 -28.72 51.51 18.56 98.66 19 19 32 1788.8

3880.14 -1.91 149.53 13.41 60.16 12 27 58 3280.1

2100.19 -31.76 28.90 17.87 103.36 20 46 58 1500.2

3741.53 .72 137.38 11.77 55.82 13 9 54 3141.5

RAp 185.13 ECC 1.1754

INJ 2 LAT INJ 2 LONG

-26.30 65.15

-6.70 160.12

-27.23 43.02

-5.87 142,98

-29.60 20.38

-3.77 131.17

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .3134 TRA -.8819 TC3 .4953 BAU .2279 9GT 1413.• _ 1262.2 $63 3071.8

ROE .•818 RRA -.3405 RC3 1.5206 FAU ,51161 RRT .7668 RRF -.9623 RTF -.7892

FOE-•.S501 FRA12.1855 FC-41.$550 DSP 6tS3 _ 1894.8 223 -,2970 213 -.9189

DOE .4082 BRA .7622 BC3 1.5992 FSP 10522 SG1 1782.6 $62 642.3 THA 40.80

LAUNCH 0ATE OCT •8 1964 FLIGHT TIM( 294.00

ORBIT DETERMINATION ACCURACy

ST 667.6 SR 497.3 98 2164.9

CRT .9766 CRS .8282 CST .9241

LSA 2291.6 MSA 357.0 SEA 30.9

EL1 828.0 EL2 86.2 ALF 56.50

ARRIVAL DATE AUG 18 1965

HELIOCENTRIC COLIC DISTANCE 674.063 EARTH TO MARS

RL 148.81LAL -.00 LOL 34.61VL 32.796 GAL -3.72 AZL 89.00 HCA 210;70 SMA 186.80 ECC .21408 INC 1.0001 Vt 29.982

RP ••3.97 LAP -.51 LOP 245.30 VP 21.544 GAP -I.52 AZP 90.86 TAL 338.64 TAp 189.34 RCA 146.81 APO 226.79 V2 24.339

RC •48.110 GL 10.09 _p 6.53 ZAL 129.74 ZAP 115.68 ET8 175.69 ZAE 151,73 (TE 184.02 ZAC 94.33 ETC 256.21 CLP 115.86

PLANET_EMTRIC CONIC

C3 10.832 VHL 3,•810LA 18.71RAL 161.57 RAD 6567.4 VI[L 11,490 PTH 2.00 VHP 3.035 DpA 8.72 RAp 184.38 ECC 1.1750

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ L_NG INJ NT ASC INJ AZMTH INJ TIME PO CST TIM INJ ELAT INJ 2 LONG

90.00 IT 4 24 2699.37 -27.64 74,52 18.97 96.43 17 49 23 2099.4 -26.46 68.05

90,00 10 17 3 4093.31 -3.40 106.03 14,19 61.87 11 25 17 3493.3 -7.14 159.34

100.00 18 37 6 2400,48 -28.84 52.35 18.79 98.23 19 17 8 1800.5 -27.40 43.85

100.00 I1 27 3 31e?.48 -2.34 148.13 13.69 69.19 12 31 30 3267.5 -6.29 142.27

110.00 ZO 10 1 2109.75 -31.91 29.91 18,13 102.96 20 45 10 1509.7 -29.80 21.03

110.00 1• 10 37 3739.94 .31 131.83 11,t4 55.81 13 12 48 3130.9 -4.18 130.62

01FF(R[NTIAL CCmRECTION8 MIO-COURDE [_rCUTION ACCURACY ORBIT O[TERNINATION ACCURACY

TOE .•919 TRA -.SIOQ TC3 .18tB BAU .2185 SGT 1191.9 8GR 1164.3 SG3 3155.7 8T 606.3 SR 50D.9 88 8178.D

RDE .•83T RRA -.337? RC3 1.S•99 FAU .5245t RRT ,1711N_ r -.9691RTF -.6983 CRT .9830 CRS .8168 CST .9012

F08-•.537• FRAI•.50$t FC-42.7110 BOP 5485 SG8 1741.3 R23 -.3913 R13 -.9137 LEA 2285.4 MSA 371.8 8SA 30.8

BO[ ,3934 BRA .8718 DC3 1,5374 FOP 10839 SGI 1827.4 SG2 SIS.8 THA 47,23 EL1 783.2 EL2 71.2 ALF 39.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 22 1954

HELIOCENTRIC CCNIC

RL 145.61 LAL -.OO

RP 125.59 LAP -.54

RC 249,803 GL 10,43

PLANETOCENTR 1C CQI¢! C

C3 10.611 VHL 3.257

LNCH AZNTH LHCH TIM(

RO,O0 17 I 43

SO.DO 10 20 ST

100,00 18 34 44

100.00 11 30 37

110.00 20 8 17

110,O0 12 13 33

FLIGHT TIN( 295.00 ARRIVAL DATE AUG 20 1965

DISTANCE 6?8.003 EARTH TO MARS

LOL 34.61 VL 32.790 GAL -3.72 AZL 88.9? HCA 211.76 _4A 185.70 (CC .21363 INC 1.0325 vl 29.982

L(_ 246.36 VP 21.S83 GAP -2.T9 AZP 90.88 TAL 338.63 TAP 190.39 RCA 146.81 APO 226.58 V2 24.381

GP S.42 ZAL 120.?t ZAP !13.84 ETS 175.92 ZA( 149.77 ETE 165.37 ZAC 94.06 ETC 258.26 CLP 114.00

OLA 19.02 RAL 161.72 RAD GSeT.4 VEL 11.489 PTH 2.00 VHP 2.997 DPA 6.95 RAP 183.60 ECC 1.1746

L-| TIM( INJ LAT IMJ LONG |MJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1711.28 -27.72 75.38 19.21 96.01 17 46 54 2111.3 -26.30 66.69

4080.63 -3.81 195.31 14.40 61.92 11 28 57 3480.6 -7.53 158.62

2411,32 -28,94 53,14 19,04 97,82 19 14 56 1611,3 -27.56 44.51

3855,82 -2,T3 148,19 13,80 00,22 12 34 52 3255,8 -6.67 141,63

2118,64 -32,04 30,27 18,39 102,60 20 43 36 1518,6 -29,98 21.66

3721.25 -.09 136.32 12.13 55.82 13 15 34 3121.3 -4.54 130.11

DIFFERENTIAL CCRRECTIONS MID-COURSi[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .ET$$ TRA -.4740 TC3 -.1402 RAU .2183 8ST 1008.S SGR 1287.6 693 3238.1 ST 548.7 SR 506.2 SS 2195.6

ROE .2670 RRA -.3341RC3 1.5349 FAU .53827 RRT .5339 RIW -.9579 RTF -.5430 CRT .9901CRS .6082 CST .8700

FDE-2.5569 FRA12.7947 FC-43.9193 BSP 4853 _ 1819.8 R_ -.ETTT R13 -.9175 LSA 2288.8 MSA 385.7 SSA 30.5

ROE ,3921 ERA .5799 BC3 t,5413 FSF 11080 SG1 .2433,7 _ 753,9 THA 56,68 EL1 744,7 EL2 52.3 ALF 42,67

LAUNCH DATE OCT 28 1964 FLIGHT TIME 298.00 ARRIVAL DATE AU6 22 1965

HELIOCENTRIC COLIC

RL 149,61 LAL -,OO LOt. 34,81 VL 32,78S GAL

RP 225.19 LAP -.59 LOP 247.43 VP 23.688 GAP -3.0Q AZP 10.IS TAL 338.60 TAP 191.43 RCA 146,81 APO ZZS. 40

RC RS1.4TT GL lO.TS.r, dp 6.31 2AL 1EO.TE ZAP 111.98 ET3 176.E4 ZAI[ 14T.78 ETE 168.58 ZAC 93.76 (TC Z56.32

DIST.( 681.950 EARTH TO MARS

-3.71AZL 68.94 14CA E12.83 SMA 168.61ECC .21325 INC 1.0630 vl 29.902

V2 24.423

CLP 1|2.10

PLHTO¢[NllIIE COMIC

C$ 10.597 V_. 3.255 DLA 19.30 RML 181.89 RMD 9S97.4 V[L 11.489 PTH 2.00 VHP 2.964 DPA 7.21 RAP 182.80 ECC 1.1744

LNCH AZMIH LNCH TIME L-I TIN( INJ LAT INJ L_ INJ RT AIC INJ AZNTH INJ TIN( F_ CST TIM IHJ 2 LAT INJ 2 LONG

90.00 18 59 20 2722.54 -ET.iO Ti.3i 19.41 iS.iS 17 44 43 2122.3 -26.73 67.67

90.00 10 24 59 4002,04 -4.18 te4.ST 14.92 61.97 11 32 27 5469.0 -7.90 157.96

100.00 18 32 40 2421,40 -L_.03 S3.88 19.30 97.45 19 13 1 1821.4 -27.70 45.33

1OO,00 11 34 0 394S,21 -3,09 147,91 14,02 80,25 12 38 S 3245,2 -7,03 1AI.04

110.00 20 9 49 2128,09 -32,18 30,68 13,69 102,25 20 42 15 1528,9 -30,14 22,25

110.00 12 19 21 3711.49 -.32 135.97 1E.34 55.8E 13 18 13 3112.5 -4.88 129.65

DIFFERENTIAL C.GRRECTION9 RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2S23 TRA -.3_1TC3 -.4800 |AU .E298 $GT 974.3 _ 1268.9 $03 3313.7 ST 489.2 SR 510.3 SS 2209.4

RD( .28_ RRA -.33|4 RC5 1.5392 FAU .5493 RItT ,8933 NIF -.9SS5 RTF -.8791 CRT .9952 CRS .7974 CST .8250

FOE-2.$477 FRA13,0838 FC-44,DEDE IUIP 4412 EGO 1540,9 923 -,1940 R13 -,9377 LEA 2285,0 HSA 399,0 SSA 30.4

ROE .3992 ERA .42_ SC3 1.8138 Flip 1195 IS1 1309.3 8GZ 812.5 ?HA T|.66 EL1 708.0 EL2 34.? ALF 4_.22

LAUNCH DATE OCT 2g 1964 FLIGHT TIN( 300.00 ARRIVAL DATE AUG 24 1965

HELIOCEMTRIC CQNIC

RL 148,61 LAL -,00

RP ||i,lO LAP -.61

RC 853.152 GL 11.04

PLANETOCEHTRIC CONIC

C3 10.590 VHL 3.254

LNCH AZI_TH LNCH TIN(

90.00 16 ST 15

90.00 t0 26 8

100,O0 18 30 52

1OO,00 11 37 13

110.00 20 5 33

110.00 12 19 1

OISTANCE 825.906

LOL 34.61 YL 32.780 GAL -3.72 AZL 88.91 HCA 213.90 SNA

LOP 248.50 Vp 21.881 GAP -3.32 AZP 90.91 TAL 338.56 TAP

GP 8.21 ZAL 120.74 ZAF 110.04 [TS 176.54 ZAE 145.71 ETE

EARTH TO MARS

186.52 ECC .21291 INC 1.0919 VI 29.962

192.46 REA 146.81 APO 226.23 V2 24.465

187.67 ZAC 93,48 ETC 256.39 CLP 110.17

OLA |9.55 RAL 182.07 RAO 8587.4 VEL 11.488 PTH 2.00 VHP 2.933 DpA T,4T RAP |81.27 ECC 1.1743

L-I TIME lflJ LAT INJ LONG INJ 2T ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ Z LONG

2732.80 -27.87 76.92 1_72 95.25 17 42 48 2132.S -26.85 68.40

4039,50 -4.31 184.07 14.87 82.02 11 35 47 3458.5 -8.22 157.36

2430.74 -29.11 54.56 19.57 97.09 19 11 23 1630.7 -27.83 45.99

3935.59 -3,41 147.08 14.28 80.29 12 41 8 3235,6 -7.35 140.50

2134,51 -32,27 31,45 19,93 101,93 20 41 ? 1334,5 -30,29 22.79

3704,58 -,TO 133,45 IE,58 55,82 13 20 46 3104,6 -5.18 129.23

DIFFERt[NTIAL CCRRECTIGN_

TDE .2329 111A -.2334 TC3 -.9480 BALI ol490

ROE .2729 ItRA -.3292 RE3 1.5418 FAU .S9847

FOE-2.ssgT FRAI3.3503 FC-43,9008 _SP 4SQO

ROE .3369 ERA .4148 BE3 1,7893 PIP 1|1il

MID-C_URS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 833.9 _ 1270.E SG3 3385.0 ST 434.3 SR 515.3 S6 2223.2

RRT -,0QlS _ -,9531 RTF ,0855 CRT .9848 CflS ,7065 CST .7593

8GB 1539.5 R_ .OlTO R13 -.9534 LSA 2288.0 MSA 412.0 SSA 30.2

_1 IETE,I _E 831,E ?HA 94,04 EL1 673,1 EL2 35.8 ALF 49.90

LAUN_ OATS OCT 28 11H_4 FLIGHT TIN( 302.00

HELIOCENTglC C_ilC

RL 146.91 LAL -.00

RP 224.41 LAP -.64

RC 2S4.TII r_L 11.53

PLAN(TOC(NTRIC CONIC

C3 10.399 VHL 3,854

LNCH AZ14_14 LHCM TIN(

90.00 16 55 20

90.00 10 31L_

IO0.00 18 L_ ZO

100.00 11 40 19

llO,OO 20 4 31

110,00 12 21 34

ARRIVAL DATE AUG 26 1965

DISTANCE 689,870 EARTH TO MARS

LQL 34.91VL 32.773 GAL -3.?2 AZL 88.88 HCA 214.97 SNA 166.44 ECC .21261 INC 1.119A Vl 20.982

LGP 242.59 VP 23.702 GAp -3.S9 AZP 90.92 T/d. 338.51 TAP 193.49 RCA 146.60 APO 226.08 V2 24.506

G4P 9,11 2AL It0,?& zAIP 100,10 ET8 178,83 ZN[ 143,62 ETE 168,65 ZAC 93.19 ETC 256.45 CLP 105.21

OLA 19.79 RAIL 111.28 RAO lilT.4 V[L 11.489 PTH E,OO VHP 2.906 OpA 7.75 RAP 181.13

L-I TIN( IHJ LAT INJ lONG INJ RT AK INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT

2TIE.O$ -IT.It 77.91 19.99 94.91 IT 41 10 2142.0 -26.95

4049.01 -4.8_ 183.34 15.13 92.00 11 39 56 3449.0 -8.52

£4_HP.33 -11.10 SS.19 19.9S 99.77 12 10 0 1839.3 -27.94

38L_.H -3,71 148.81 14.$1 90.32 IE 44 2 3227.0 -7,43

1141.53 -32.37 31.97 t�.tS 103.64 EO 4Q 13 1541.5 -30.43

3127.32 -.9? 139.01) t£.lO $S.13 13 E3 |1 3097.3 -3.44

NIO-(OURii[ E_CUTION ACCURACy

8ST 914.T MuIR |ETO.t _3 3449.4

RRT -.304£ RRF o.9304 RTF .4359

141 1513,3 923 .114i 913 -.9348

301 13§1.1 li_ 790.3 ?HA 1|4.88

OIFF[RENTIAL CORRECTION9

TOE .2130 TRA -.1374 TC_-t,EI�? I/_J .I793

• DE .IT11 RRA -.3230 N¢3 1.3421 F_U .5?lit

FO(-2,5613 FRA13.80?8 FC-41.T311 liP 4254

BiDE .348? BRA .39_9 9C3 1.9891 Fill 11RET

ECC 1.1T43

INJ 2 LONG

69.07

156.82

46.61

140,02

23,25

125.86

ONEIT DETERNIMATION ACCURACY

97 383.5 SR 520.1 SS 2239.2

CRT .980? CRS .7791 CST .6903

LSA 2291,4 NSA 424.4 SEA 30.0

EL1 843.4 EL2 60.7 ALF 53.75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT ZR 1934

HELIOCENTRIC CONIC

RL 149.S| LAL -.DO

RP RZ4.O8 LAP -.67

RC 25S.390 GL 11.59

PLAN(TOCENTRIC CONIC

C3 10.594 VHL 3.255

LNCH AZMTH LNCH T|NE

90.00 19 53 58

90.00 10 34 35

1OD.00 16 Z9 S

100.O0 11 43 9

110.OD 20 3 44

110.00 12 23 59

FLIGHT T|ME $04.0_ ARRIVAL DATE AUG 28 1965

DISTANCE 693.843 EARTH TO MARS

LOL 34.6I VL 32.771 GAL -3.73 AZL 88.05 HCA 216.05 SNA 166.37 ECC .21235 INC 1.1455 Vl 29.982

LOP 250.65 VP 21.748 GAP £3.83 AZP 80.93 TAL 339.45 TAp |94.50 RCA |46.79 APO 225.94 VZ 24.548

GP 6.00 ZAL 120.85 ZAP 108.14 ET8 177.f2 ZAE 141.50 ETE 169.55 ZAC 92.90 ETC 259.53 CLP 106.23

DLA 19.98 RAL 162.41 RAO 8567.4 VEL 11.488 PTH 2.00 VHP 2.683 DpA 8.03 RAp 180.28 [CC 1.1744

L-I TIM( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2750.7I -27.97 78.24 20.29 94.60 17 39 49 2150.7 -27.04 19.69

4040.55 -5.09 193.07 15.40 62.1I 11 4I 55 3440.6 -8.78 156.33

Z447.ZO -29.25 55,77 20,14 96.4? 19 9 52 1847.2 -28.04 47.17

3919.29 -3,96 146.I9 14.78 60.35 12 46 48 3219.3 -7.88 139.59

2147.99 -32.49 32.45 19.55 I01.36 20 39 32 I548.0 -30.55 23.76

3691.30 -1.20 134.76 13.08 55.84 13 25 31 3091.3 -5.68 128.53

DIFFERENTIAL C_RRECTIGN$

TIDE .1930 TRA -.0190 TC3-1.6058 BAU .3152

ROE .279& flRA -.3217 RC3 1.5408 FAU .58097

FOE-8.SDD$ FRA13.8467 FC-47.4744 R9P 4830

BOE .3397 BRA .3222 BC3 2.2254 FSP I2029

LAUNCH DATE OCT 29 1904

HELIOCENTRIC CONIC

RL 148.D1 LAL -.O0

RP 223.65 LAP -.71

RC ES7.974 GL 11.94

PLANETOCENTRIC CGNIC

C3 10.D06 VHL 3.257

LNCH AZMTH LNCH TIN[

60.00 10 52 49

90.00 10 37 32

100.00 19 27 T

100.00 11 45 52

110.00 20 $ 10

110.00 12 E6 1R

NI0-COURM[ EXI[CUTICN ACCURACY

SGT 1099.T SGI 1269.4 $63 3507.7

RRT -,6188 RRF -.9479 RTF .6696

S_ 1679.5 R23 .2389 R13 -.9244

SG1 1514.• _2 723.4 THA 128.43

FLIGHT TIi( 306.00

DISTANCE 1_7,624

LOL 34.61 VL 32.767 GAL -3,74 A_ 88.83 HCA 217.I3 IRA 186.30 ECC .21213

LOP 251.74 VII' 21.794 GAP -4.04 AZP 90.83 TAL 536.37 TAp I95.51 RCA 146.78

DP S.90 ZAL 120.94 ZAP 104.19 ETS t7T.39 ZA( 139.35 ETE 170.36 ZAC 92.61

OLA 20.17 RAt. 19_.6R RAID 6387.4 V(L 11,489 PTH 2.00 VHp 2.663 OPA 8.32

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIN

2750.60 -28.01 78.81 _0.55 94.31 17 38 44 2158.6

4033.12 -5.31 168.95 15.88 62.15 11 44 45 3433.1

2454.37 -_.30 56.L_9 Z0,48 96.20 19 6 1 1854.4

3818.58 -4.19 145.81 15.07 60.38 12 49 25 3212.6

1153.85 -32.§4 3t. IHI 11.85 101.11 20 39 4 1553.8

$183.69 -!.41 134.48 t3.34 55.84 15 27 44 3005.9

DIFFERENT/AL C-_RECTI(M49

TDE .178£ TRA .!047 TC_£.0033 8AU .3560

ROE .108£ RflA -.3160 RC3 1.5369 FAt) .58900

FOE-E.5793 FRA14.0919 FC-48.0776, BIND 5875

DOE .3319 BRA .3346 BC3 8.9850 FSP 18201

NIO-COum6( EXECUTION ACCURACY

SET 1854.Z M_ 1867.1 SG3 3557.9

flRT -.7409 R16 r -.9451RTF .8007

1834.6 R83 .8886 R13 0.929I

SGI 1731.0 Sr_ 665.8 THA 137.57

ORBIT DETERMINATION ACCURACY

ST 341.4 SR 525.I 33 2253.5

CflT .9577 CRS .7704 CST .5137

LEA 2897.7 NSA 438.0 SEA 29.9

EL1 618_2 EL2 I00.7 ALF 57.6?

ARRIVAL OATE AUG 30 1965

EARTH TO MARS

INC 1.1704 vl 29.982

APO 225.82 V2 24.590

ETC 256.61 CLP 104.23

RAP 179.39 ECC 1.1745

INJ 2 LAT INJ 2 LONG

-27.12 70.26

-9.01 155.91

-28.15 47.6R

-9.10 139.21

-30.86 2A.tO
-5.88 129.E5

ORBIT DETERMINATION ACCURACY

ST 312.7 SR 530.2 SS 8Z66.7

CRT .9449 CRS .7621 CST .3071

LEA 2505.9 NSA 447.3 33A 29.9

EL1 597.3 [L2 148.5 ALF 61.60

LAUNCH DATE OCT 29 1994 FLIGHT TIM( 508,00 ARRIVAL DkTE SEP 1 1955

HELIOCENTRIC CONIC OISTANC[ 701.811

RL 148.91 LAL -.OO LQL 34.61 VL 52.794 6AL -3.7S AZL 88.8I HCA

RP 2R3.R4 LAP -.74 LOP 258,98 VF 21.829 GAP -4.32 kElP 90.94 TAL 358.28 TAp 196.50 RCA 146.77

RC 259.547 GL 12,07 GP 5.80 ZAL 121.05 ZAP 108.18 ETS 177.68 EkE 137.17 ST( 171.10 ZAC 92.31

PLANETOCENTRIC CONIC

C3 10.6R4 VHL 3.260 DLA 20.32 RAL 162.92 RAO 8567,4 VEL 11.490 PTH 2.00 VHP 2.846 DpA 8.62

LNCH AZMTH LNCH TIM( L-I TIME ]NJ LAT JNJ LONG INJ RT A$C ZNJ AZMTH ]NJ TIME PO CST TIM

90.00 16 51 52 2765.69 -28.05 79.32 ZO.91 94.06 17 37 58 8165.7

9D.OO 10 40 18 4089.73 -5.53 162.89 18,00 62.18 11 4L7 25 3426.7

100.00 16 24 85 8460.61 -29.35 58,77 20,78 95.99 19 7 26 1660.8

rOD.DO I1 48 87 3909.84 -4,39 145.50 15.37 60.40 12 51 55 3206.8

110.00 80 2 51 2159.11 -38.60 35.29 20.22 100.89 20 38 50 1559.1

110.00 18 88 30 3681.30 -1.59 134.24 13.$3 55.65 13 29 51 3081.3

EARTH TO MARS

218.22 SMA 186.24 ECC .21195 INC 1.1943 vt 29.982

Apo 225.72 V2 24.$32

ETC 256.69 CLP 102.22

RAp 178.50 ECC 1.1749

INJ 2 LAT IMJ 2 LONG

-27.19 70.76

-9.21 155.54

-28.21 48.15

-8.29 139.89

-30.76 24.53

-6.06 128.01

DIFFERENTIAL CCRRECTIONS

TOE .1506 'IRA .88t)6 TC$-2.4196 BAU .4068

ROE .8851 RflA -.3159 tiC3 1.5836 FAD .59279

FOE-8.5244 FRA14.3184 FC-49.3012 6SP 6106

DOE .3225 BRA .3908 BC3 8.8596 FSP 12491

LAUNCH DATE OCT 89 1964

HELIOCENTRIC C_NIC

RL 14R.61LAL -.00

RP 828.95 LAP -.77

RC 261.100 r,4. 19.29

PLAN[TOCENTNIC CON|C

C3 IO.649 VHL 3.893

LNCH AZ14TH LNCH TIN[

90.00 10 51 16

90.00 10 48 54

100.00 16 25 56

100.00 11 50 5E

|10.00 80 8 45

110.00 18 30 35

DIFFERENTIAL CGRR[CTIq_i9

TOE .1319 TRA .3605 TC3-8.8883 BAU .4366

ROE .8900 RRA -.3104 RC3 1.5184 FAU .S9976

FDE-8.5789 FRA14.4468 FC-48,TSOR BlIP 7096

BOE .3166 BRA .4?58 BC3 3.8075 FDP 18586

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

S6T I816.5 M_R 1860.4 SG3 3595,3 ST 299.3 SR 538.6 3S 2272.7

RRT -,8-O91RIW -.4)416 RTF .8713 CRT .6817 CRS .7482 CST .0325

166 2061.5 R_3 ._47 RI3 -.9579 LEA 2308.3 MSA 457.0 SSA 30.0

$81 I987.9 168 617.8 THA 144.44 EL I 576.2 EL8 201.8 ALF 65.97

FLIGHT TIN[ 310,00 ARRIVAL DATE SEP 3 1965

DISTANCE 705.809 EARTH TO NARD

LOL 34,61 VL 32.760 GAL -3.79 AZL 88.76 HCA 219.31 S44A 186.19 ECC .21180 INC 1.2170 vl 29.982

LOP 853.91 VP 81.869 GAP -4.56 AZP 50.64 TAL 338.18 TAp 197.49 RCA 146.75 APO 225.62 V2 24.674

5,70 ZAL 121.19 ZAp I00.14 [78 177,91 ZAE 134.97 ETE 171.78 ZAC 92.02 ETC 256.77 CLp 100.19

OLA 80.46 RAL I93.17 RAO 9567.4 VEL 11.491 PTH 2.00 VHP 2.833 DpA 8.91 RAp 177.60 ECC 1.1753

L-| TIM( INJ LAT INJ L_G |NJ RT ARC INJ A_4TM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2778.04 -26.06 76.79 81.25 93.83 17 37 28 2172.0 -27.25 71.22

4081.30 -5,70 161.66 IS,38 62.82 11 49 55 5421.3 -9.37 155.83

2466.60 -29.39 57.19 21.12 95.74 19 7 6 1866.6 -26.28 48.56

3801.97 -4.55 145.23 lS,ER 60.48 18 54 14 3202.0 -8.45 138.62

8163.26 -$8.67 33.85 80.57 100.98 20 36 48 1563.9 -30.85 24.90

3677.49 -1.73 134.04 13,64 55.66 13 51 53 5077.5 -6.20 127.80

NIDoCOURN EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1977.4 _ 1157.0 $63 3631.8 ST 312.7 SiR 539.1 SS 8887.1

RRT -.R4501_ -,0866 RTF ,9136 CRT ,4799 CRS .7438 CST -.8833

SG8 2543.1 Rt3 .1706 R13 -.9500 LEA 2323.7 MSA 467.9 3SA 89.5

661 8869.1 I_ 184,8 THA 149,50 ELI 565.7 EL8 261.4 ALF 70.00

S4S



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 10 1954

HELIOCENTRIC ¢QNIC

RL 148.61 LAL -.00

RP 822.47 LAP -.80

RC R88.633 GL 1_.49

PLANE TOCEMTR | C CONIC

C5 tO.SO0 VHL 3.888

LNCH AZI4TM LRCM T|M(

90.00 1| 50 57

90.00 10 45 19

100.00 18 25 48

100.OO 1! 55 8

110.OO 20 0 52

110.O0 12 32 35

FLIGHT TIN( 512.00 ARRIVAL DATE SEP 5 1965

LOL 34.81 YL 3Z.758 GAL

LQP Z55.00 VP 21.818 6AP

GP 5.80 ZAL 121.33 ZAP

DISTANCE T09.81S EARTH TO MARS

-3.78 AZL 88.76 HCA ZEO.40 SNA 186.14 ECC .21170 INC 1.2388 vl 29.982

-4.80 AZP 90.94 TAL 358.07 TAp 188.47 RCA 148.73 APO 825.55 V2 84.714

N.1E ET8 178.18 ZAE 132.75 (T( 178.41 ZAC 91.78 ETC 258.86 CLP 88.16

DLA E0.58 RAL 163.43 RAD 8587.4 VEL 11.492 PTH Z.00 VHP 2.824 OPA 9.21 RAP 176.89 ECC 1.1758

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT INJ Z LONG

2777.84 -28.10 80.1R 81.80 93.88 17 37 15 2177.6 -27.30 71.82

4016.88 -5.84 181.T3 16.86 62.24 11 58 16 3416.9 -8.51 154.98

2471.71 -89.48 57.57 81.48 85.54 19 7 1 1871.7 -28.34 48.93

3798.04 -4.88 145.91 18.08 60.44 12 56 26 5198.0 -8.58 138.40

8188.12 -38.78 33.97 20.94 100.50 20 39 0 1568.1 -30.98 25.21

3674.40 -1.85 133.08 14.28 55.88 15 33 49 3074.4 -6.52 127.64

OIFFEflENTIAL C_RRECTIONS MID-(OURS( [N£CUTZON ACCURACY

10[ .111T TRA .4935 TC3-3.8397 BAU .5108 SGT 23t8.S _R 1251.4 $4;3 3657.1

ROE .2845 RRA -.30_4 RC3 1.5087 FAU .80457 RRT -.NER RIU r -.9355 RTF .9390

FOE-E.6039 FRA14.5718 FC-49.0095 B_ 8174 SG8 2834.S R23 .1410 R13 -.9598

BOE .3150 BRA .5803 8C3 3.5738 FSP 125R3 SGS 2574.2 802 561.S THA 153.57

LAUNCH DATE OCT 28 1964 FLIGHT TIN( 314.00

N(LIOCENTRIC CDNIC DISTANCE 713.8L'9

RL 14R.$1 LAL 0.00 L_. 34.$1VL 32,753 GAL -3.80 AZL 88.74 HCA 821.50 9NA 186.10 ECC .21184

RP 228.08 LAP -.65 LOP 858.10 _P 21.955 GAP -5.03 AZP RO.R4 TAL 337.94 TAP 199.44 RCA 146.71

RC 864.145 64. 12.68 _P 5.50 8AL 181.31 ZAP l_.OI ET8 I78.40 Z_[ 130.53 ETE 172.99 ZAC 91.43

PLAN[TOC(NlrR|cC(_41C

C3 10.717 VHL 3._T4 OLA 80.6T RAL 183.71 gAD 8_7.4 V[L 11.454 PTH Z.00 VHF 2.818 DPA 9.51

LNCH AZNTH INCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

RO.O0 18 50 56 2788.48 -20.18 SO.S5 21.97 93.45 17 37 19 2188.5

90.00 10 4T 34 4013.48 -5.95 ISt.54 17.01 62.28 11 54 27 3413.5

100.00 18 85 58 2476.14 -29.45 5T.89 21.05 95.37 19 7 13 1876.1

100.00 11 55 15 3725.03 -4.78 144.85 18.37 60.46 12 58 30 3195.0

110.OO 20 3 13 2171.83 -32.78 34.25 21.32 100.34 20 39 24 1571.8

110.00 12 34 28 3672,11 -1.9A 133.75 14,61 35.87 13 35 40 3072.1

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .OR04 TRA .8_1 TC3-3.6589 BAU .5683 8GT 2RT3.T MM IZ43.T SG$ 3572.9

RDE .298T RRA -.3003 RC5 1.4930 FAU .S0738 RRT -.8TlO NIF -.9318 RTF .9550

FDE-E.6232 FRA14.8764 FC-4R.0460 BWe 9325 _ L_48.O R_ .1185 Rt3 -.R875

ROE .3121MA .8OTO |C3 3.9525 FSP 188|| KI tIST.S _ 54T.3 ?HA 156.89

ORBIT DETERMINATION ACCURACY

ST 345.4 SIR 544.9 $S 2298.8

CRT .8746 CR3 .7383 CST -.4414

LSA 8339.1 MSA 477.8 SSA 29.2

EL1 557.5 EL2 384.5 ALF 74.90

ARRIVAL DATE SEP 7 1965

EARTH TO MARS

INC 1.2597 Vl 29.982

APO 825.48 V2 24.758

ETC 256.95 CLP 96.12

RAP 175.79 ECC 1.1764

INJ 2 LAT INJ Z LONG

-27.35 71.97

9 62 154.78

28 35 49.25

8 88 138.25

-30.R9 25.48

-6.40 127.52

ORBIT DETERMINATION AC_CY

ST 393.7 SR 550°0 tl 2307.8

CRT .0985 CR8 .7319 CST -.8027

LSA 2354.9 MSA 487.0 86A R8.9

EL1 552.8 EL2 388.8 ALF 81.94

LAUNCH OATE OCT 28 1964 FLIGHT TIM( 516.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CDRlC OISTANCE 717.850 EARTH TO MARS

RL 148.61 LAL -.00 LOL 34.61 VL 52.753 GAb -5.05 AZL 08.72 HCA 222.60 3MA 108.06 ECC .21151 INC 1.2797 VI 29.982

tip 221.70 LAP -.87 LOP 257.20 VP Z1.999 GAP -5.28 AZP 90.94 TAL 557.80 TAP 200.40 flCA 146.69 APO E85.43 V2 24.79R

RC 245.S59 GL 12.85 GP 5.40 ZAL 121.71 ZAP 94.07 ET5 178.63 ZA[ 128.30 ETE 175.53 ZAC 91.13 ETC 257.05 CLP 94.08

PLANETOCENTRIC CONIC

C3 10.761 VHL 3.880 OLA 20.75 RAL 164.01 RAO 6567.4 VEL 11.496 pTH 2.00 VHp 2.815 DpA 9.80 RAp 174.68 ECC 1.1771

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 16 51 13 2788.59 -28.14 80.85 22,56 93.30 17 37 40 2186.6 -2T.38 72.28

gO.O0 10 49 38 4011.01 -6.03 161.40 17.39 62.28 11 56 29 5411.0 -9.69 154.84

100.00 18 26 80 2479.92 -29.4T 58.17 22.25 95.25 19 7 40 1879.9 -28.44 49.52

100.00 11 57 13 5792.91 -4.85 144.73 16.74 60.47 13 0 26 3192.9 -8.75 138.11

110.00 ZO 3 47 2175.03 -38.80 34.49 21.72 100.20 20 40 2 1575.0 -31.05 25.71

135.68 14.$7 55.87 13 37 26 3070.6 -6.48 127.44

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 3038.0 $_1 1234.8 8G3 3679.0 ST 453.7 SR 555.3 SS 2515.6

RRT -.8854 flRF -.9279 RTF .9658 CRT -.0378 CRS .7265 CST -.7119

S;8 3279.3 fl23 .0970 fl13 -.9735 LSA 2372.7 MSA 495.8 SSA 28.6

SG1 3834.7 SG2 538.9 THA 159.62 ELI 556.1 EL2 452.7 ALF 95.26

110.00 12 36 15 3670.57 -2.00

DIFFERENTIAL C_RRECTION8

TOE .0680 TRA .7673 TC3-4.0789 8AU .8242

ROE .3031 RflA -.2946 tiC3 1.4T87 FAU .60888

FDE-Z.6461 FRAI4.7555 FC-48.9711 B_P 10523

ROE .3108 6RA .8219 6C3 4.3387 F_P 12635

LAUNCH DATE OCT 28 1964 FLIGHT TIN( 318.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC C_NIC DISTANCE 721,878 EARTH TO MARS

RL 148.61 LAL -.00 LOL 34.61 VL 32,751 GAL -3.83 A_. 88.70 HCA 223.71 _4A 186.03 ECC .21162 INC 1.8991 vl 29.982

RP ZE1.3Z LAP -.60 LOP 858.31 VP 22.043 GAP -5.48 AZP 90.94 TAL 337.64 TAp 201.35 RCA 146.66 APO 885.40 V2 24.841

tiC 267.114 GL 13.08 GP 5.29 ZAL 181.92 ZAP _.04 ETS 17R.85 ZN[ 186.07 ETE 174.03 ZAC 90.84 ETC 257.14 CLP 92.05

pLAH(TOCENTRIC CONIC

C3 10,811 VHL 3,288 OLA E0.81 RAL 11&.32 RAO 6587.4 VEL 11,498 PTH 8.00 VHP 2,816 DpA lO.09RAp 173.99 ECC 1.1779

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 51 48 8769.96 -2R.15 81.01 22.76 93.16 17 38 18 2190.0 -27.42 72.50

90.00 10 51 32 4000.35 -6.07 161.32 17.77 62.29 _1 58 22 3409.5 -9.74 154.56

100.00 18 28 59 8483.05 0_.49 58.40 22.65 95.11 19 8 88 1883.1 -88.47 49.75

100.00 11 58 3 3791.$9 -4.RS 144.$8 17.13 60.47 13 2 14 3191.7 -8.79 138.04

110.00 20 4 34 2177.73 -32.R4 )4_4t 22.13 100.09 20 40 58 1577.7 -31.10 85.90

110.00 IE 5? 57 3669.78 -2.03 133.14 13.33 55.87 13 39 6 3069.8 -6.49 127.40

OIFF[RENT|AL CGERECT|ON8 NI0-CoURS( [vlrCUT|ON ACCURACY ORBIT DETER141NATION ACCURACY

TO[ .04iS TRA ,9084 TC3-4.4977 BAU .$834 _T 3401,1 IGR 1_23.R 883 3575.5 8T 522.0 SR 560.4 $S 2382.3

RD[ .3075 RRA -.E86T RC3 1.4595 FAU ,S08_9 RRT -.8654 RnF -.923? RTF .9730 CRT -.1408 CRS .7808 CST -.7859

FOE-2.66T? FRA|4.8063 FC-411.T10T BIN 11T55 _ 3622ol R23 .0815 R13 -.9T81 LSA 2392.6 NSA 504.1 SSA 28.3

BOE .3110 MA .953E 6C3 4,728i FSP 12620 8G1 3§$2.5 882 534.T THA 181.89 EL1 $82.6 EL8 49T.1 ALF 121.63
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J'PL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT( OCT 28 1964 FLIGHT TIM( 3ZO.DD

HELIOCENTRIC CONIC

RL 141.61 LAL -.DO

RP 220.94 LAp -.93

RC 266.570 6L 13.18

PLANETOCENTR|C CONIC

C3 10.866 VHL 3.297

LMCH AZMTH LNCH TIM(

90.00 16 32 40

90.00 10 53 16

100.00 18 27 34

100.00 12 O 44

110.00 EO 5 35

110.00 18 39 $2

ARRIVAL DATE SEp 13 1965

DISTANCE 725.914 EARTH TO MARS

LOt. $4.61 VL 32.750 GAL -3.88 AZL 80.68 HCA 224.81 SNA 186.00 ECC .21166 INC 1.3118 Vl 29.962

LOP 259.42 VP 22.088 SAP -5.70 AZP 90.93 TAL 337.48 TAp 202.29 RCA 146.63 APO 225.37 V2 24.883

GP 5.19 ZAL 122.17 ZAP 90.03 ET8 179.06 Z/q[ 123.84 ETE 174.49 ZAC 90.55 ETC 257.24 CLP 90.03

DLA 20.84 RAL 164.64 RAD 656T.4 VEL 11.500 PTH Z.OO VHp 2.820 OpA 10.37 RAP 173.10 ECC 1.1789

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH IMJ TIM_ PO CST TZM INJ 2 LAT [NJ 2 LONG

2792.62 -28.16 81.29 23.19 93.08 17 39 13 2192.6 -27.44 72.69

4009.05 -8.09 161.29 18.18 62.29 12 O 6 3409.1 -9.75 154.53

2485.53 -29.51 38.59 23.08 95.01 19 9 20 1885.6 -28.50 49,95

3791.33 -4.90 144.94 17.53 60.48 13 3 55 3191.4 -8.80 1_8.02

2179.95 -32.88 34.86 22.59 99.99 20 41 55 1579.9 -31.13 26.07

38_,T2 -2.03 t53.95 13.74 53.87 13 40 42 3069.7 -6.49 127.39

DIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCURACY

TOE .0281 TRA 1.0519 TC3-4.9116 OAU .7438 $GT 3783.4 SGR 1211.9 SG3 3662.6

ROE .3119 RRA -.2625 tiCS 1.4378 FAU .60638 RFlT -.8889 RRF -.9191RTF .9783

FOE-E.9669 FRA14.8333 FC-48.5022 BSP 130|7 SC_ 3972.8 R23 .0694 R16 -.9818

BOE .3128 BRA 1.0892 BC3 5.1174 FSP 12581 SGI 3936.8 862 533.3 THA 163.80

LAUNCH DATE OCT 28 1964 FLIGHT TIME SEE.DO

HELIOCENTRIC _IC DISTANCE 729.958

RL 148.61LAL -.00 LOt. $4.91 VL 32.749 GAL -3.91AZL 88.66 HCA 225.93 Sl4A

RP 280.38 LAP -.88 LOP 260.33 Vp 22.132 GAP -5.92 AZP 90.93 TAL 337.29 TAp

RC 270.009 GL 18.82 GP 5.08 ZAL 122.43 ZAP 68.03 ETS 179.26 2N[ 121.62 ETE

PLAN[TOCENTRIC CCNIC

C3 10.932 VHL S.306 DLA 20.88 RAL 184.99 RAO 6567,4 VI[L 11.503 PTH 2.00 VHP

LNCM AZMTH LNCH TIM( L-I TIM( INJ LAT INJ i.._NG INJ RTASC INJ AZMTH INJ TIME

90.00 16 33 50 2794.57 -28.17 81.43 23.$3 93.01 t7 40 23

90.00 10 54 51 4009.50 -6.07 161.32 18.60 62.29 12 I 40

100.00 18 29 5 2487.43 -29.52 58.75 23.52 94.94 19 10 33

100.00 12 2 17 3791.66 -4.99 144.67 17.95 60.47 13 5 29

110.00 20 6 49 2181.70 -32.88 34.99 23.01 99.92 20 43 10

110.00 12 41 S 3670.88 -2.00 133.67 18o19 55.87 13 42 13

DIFFERENTIAL CCRRECTI(_4S M|O-COURSE EvrCUTION ACCURACY

TOE -.0014 TRA 1.1974 TC8-5.$212 9AU .8047 $GT 4180.8 HAl 1188.8 _3 3640,3

ROE .3165 RRA -.2758 RCS 1.4140 FAU .80308 RRT -.8877 RIB r -.9141 RTF .9822

F0(-2.7105 FRA14.8255 FC-47.7585 BIP 14282 _ 4660.0 R23 .OGoo R13 -.9846

BOE .3165 BRA 1.2287 BCS 5.5058 FSP 12498 SG1 4286.9 SG2 534.4 THA 165.43

ORBIT DETERMINATION ACCURACY

ST 596.2 SR 565.3 SS 2327.0

CRT -.2179 CRS .7156 CST -.8363

LSA 2414.0 MSA 511.8 S9A 27.9

EL1 642.7 ELI 511.8 ALF 141.87

ARRIVAL DATE SEP 15 1965

EARTH TO MARS

185.98 ECC .21174 INC 1.3357 vl 29.962

203.22 RCA 146.60 APO 225.36 V2 24.924

174.92 ZAC 90.27 ETC 257.34 CLP 88.02

2.628 DPA 10.65 RAp 172.23 ECC 1.1799

PO CST TIM INJ 2 LAT INJ 2 LONG

2194.6 -27.46 72.84

$409.5 -9.74 154.55

1887.4 -28.52 50.06

$191.9 -8.78 138.05

1581.7 -31.16 26.19

3070.4 -6.47 127.43

OR6IT DETERMINATION ACCURACY

ST 674.4 SIR 570.3 SS 2330.5

CRT -.2768 CR8 .7112 CST -.8713

LSA 2437.5 MSA 518.9 SSA 27.6

ELI 717.4 EL2 515.2 ALF 150.67

LAUNCH DATE OCT 28 1964 FLIGHT TIM( 324.00 ARRIVAL DATE SEP 17 1965

HELIOCEHTRIC CONIC

RL 148.61 LAL -.OO

RP 220.16 LAp -.99

RC 271.430 GL 13.45

FLANETOCENTRIC CONIC

C3 11.004 VHL 3.317

LNCH AZMTH LNCH TIME

90.00 16 55 17

90.00 10 56 15

100.00 18 30 32

100.00 12 3 41

110.00 20 6 15

110.00 12 42 E8

DISTANCE 734.008 EARTH TO MARS

LOL 34.61 VL 32.747 GAL -3.95 AZL 88.65 HCA 227.04 SMA 185.96 ECC .21186 INC 1.3531 vl 29.982

LOP 261.64 VP 22.177 GAP -G.I3 AZP 90.92 TAL 337.10 TAp 204.14 RCA 146.57 APO 225.36 V2 24.965

GP 4.96 ZAL 122.71 ZAP 86.05 ETS 179.46 ZAE 119.42 ETE 175.32 ZAC $9.99 ETC 257.44 CLP 66.03

OLA 20.66 RAL 165.34 RAD 6567.4 VEL 11.506 PTH 2.00 VHp 2.839 DpA 10.91 RAp 171.38 ECC 1.1811

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2795.84 -28.17 81.52 24.09 92.96 17 41 53 2195.8 -27.47 72.98

4010.90 -6.OS 161.40 19.04 62.26 12 3 6 3410.9 -9.69 154.63

2488.70 -29.55 58.82 23.98 94.89 19 12 O 1888.? -28.54 50.16

3793.27 -4.64 144.75 18.39 60.47 13 6 55 3193.S -8.74 138.13

2182.98 -32.90 35.09 23.47 99.86 20 44 38 1583.0 -31.19 26.29

3671.76 -1.95 133.74 16.59 55.8,7 13 43 39 3071.8 -6.42 127.50

DIFFERENTIAL CORRECTIONs MIO-COURM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0269 TRA 1.3452 TC3-5.7228 9AU .8863 SGT 4538,8 SrA 1184.4 SGS 3609.5 ST 756.0 9R 575.2 SS 2333.0

ROE .3213 RFlA -.2687 RC3 1.3882 FAU .59841 RRT -.8850RRF -.9088 RTF .9851 CRT -.3221 CRS .7074 CST -.8961

FOE-2.7362 FRA14.7883 FC-47.0811 BSP 15555 S_ 4890.8 R23 °0528 R13 -.9868 LSA 2463.3 MSA 525.8 SSA 27.2

BDE .3224 ERA 1.3717 BC3 5.8888 FSP 12383 SG1 4659.8 S62 537.1 THA 166.82 EL1 797.4 ELI 516.3 ALF 155.33

LAUNCH DATE OCT 28 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CONIC DISTANCE 738.066 EARTH TO MARS

RL 148.61 LAL -.OO LOL 34.81 VL 32.747 GAL -3.98 AZI. 88.85 HCA 228.16 SMA 185.95 ECC .21201 INC 1.3699 vl 29.992

RP 219.81 LAp -1.02 LOP 282.78 V1P 22.222 GAP -8,34 AZP 90.91TAL 336.89 TAP 205.05 RCA 148.53 APO 225.37 v2 25.006

RC 872.853 GL 13.57 GP 4.88 ZAL 123.02 ZAP 84.08 ET8 |79.65 zA( 117.23 ETE 175.70 ZAC 89.72 ETC 257.54 CLp 84.06

PLAN_TOCENTRIC CONIC

C3 11.082 VHL 3.329 DLA 20.84 RAL 185.72 RAO 6587.4 VEL 11.310 PTH 2.00 VHP 2.853 DPA 11.16 RAp 170.55 ECC 1.1824

LNCH AZNTH LNCM TIME L-I TIM( INJ LAT INJ L_ INJ RT ASC INJ AZ14TH INJ TIME 1=0 CST TIM INJ 2 LAT INJ 2 LOt4G

90.00 16 57 O 2789.43 -28.18 81.58 24.57 92.94 17 43 37 2196.4 -27.47 72.97

90.00 10 37 30 4013.23 -5.98 161.55 19.49 62.27 12 4 24 3413.2 -9.62 154.77

100.00 18 32 14 2489.38 -29.53 58.87 24.46 94.86 19 13 43 1889.4 -28.54 50.21

100.00 12 4 58 3795.31 -4.78 144.87 18.84 60.45 13 8 14 3195.5 -8.66 138.25

110.00 20 9 34 2183.82 -32.91 35.15 23.95 99.82 20 46 18 1583.8 -31.20 26.35

110.00 12 43 47 3873.84 -1.87 133.85 17.04 55.86 13 45 1 3073.8 -6.34 127.61

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0338 TRA 1.4948 TC3-8.1138 6AU .8280 $GT 4114.7 SGR 1189.2 663 3370.3 ST 839.8 SIR 580.0 SS 2334.0

RDE .3260 RRA -.2814 RC3 1.3804 FAU .58235 RRT -.6813RRF -.9030 RTF .9873 CRT -.3383 CR$ .7039 CST -.9146

F0(-2.7588 FRA14.72R8 FC-48.2740 BSP 18829 SG4S 5051.9 R23 .0471 R13 -.9887 LSA 2491.1MSA 531.8 9SA 29.8

BOE .3304 BPr_ 1.5173 BC3 6.2634 FSP 12247 SGI 5022,9 SG2 340.7 THA 166.02 EL1 880.2 EL2 516.7 ALF 158.29
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19645

LAIJNCH DATE 04_1 28 1964

HELIOCENIR IC COMIC

RL 140.61 LAL -.00

RP 216.44 LAP -1.05

RC 274.220 GL 13.$8

PLANETOC(NTR I C CONIC

C3 11.168 VHL 3.342

LNCH AZMTH LNCH TIME

90.00 16 59 0

90.00 10 58 345

1OO.00 18 34 11

100.00 12 8 7

110.00 20 11 45

110.00 12 45 2

FLIGHT TIM( 328.00 ARRIVAL DATE 5EP 21 1965

DISTANCE 742.131 =EARTH TO MARS

LOt. 34.61 VL 32.746 GAL -4.02 AZL 89.$1 HCA 229.29 SMA 165.94 ECC .21220 INC 1.3862 vt 29.982

LOP 263.89 VP 22.269 GAP -6.55 AZP 90.90 TAL 336.66 TAp 20t.91RCA 146.49 APO 225.40 vZ 25.047

GP 4.77 ZAL 123.35 ZAP 82.14 ET$ 179.92 ZA( 115.06 ETE 176.01 ZAC 69.41ETC 2t7.64 CLP 82.11

DLA 20.80 NAL 166.10 RAO 6557.4 VEL 11.513 pTH 2.01VHP 2.971DRA 11.40 RAp 169.74 ECC 1.1838

L-I TIME INJ LAT INJ LONG INJ RT k$C INJ AZldTH INJ TIME PO EST TIM INJ 2 LAT INJ Z LONG

2796.38 -28.19 81.5G 25.06 92.94 17 4t 37 2196.4 -27.47 72.97

4016.47 -t.95 161.71 19.97 62.25 12 5 33 3416.1 -9.12 154.95

2469.49 -29.53 18.88 24.96 94.86 19 15 40 1889.1 -28.54 50.21

3798.58 -4.66 145.04 19.31 60.44 13 9 26 3198.6 -8.t6 1t8.43

2104.22 -32.91 35.18 24.45 99.81 20 48 9 1t84.2 -31.21 26.38

3876.62 -1.77 134.00 17.51 5t.86 13 46 18 3076.6 -8.23 127.76

DIFFERENTIAL CCRRECTION$ MID-COURS4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0918 TRA 1.0461 TC3-6.4925 BAU .999t SGT 1288.2 _ 11t2.6 SG3 3t22.0 ST 921.7 SR 184.7 SS 2332.9

ROE .3308 RRA -.2538 RC3 1.3304 FAU .18475 RRT -.8765 RRF -.8968 RTF .9891 CRT -.3867 CRS .7008 CST -.9283

FOE-2.7913 FRAI4.8416 FC-41.3289 06P 18104 _ 5412.4 R25 .0428 R13 -.9901 LSA 2520.2 USA 537.7 SSA 26.4

80( .3407 BRA 1.6616 BC3 8.6274 FSP 12087 $4;1 5384.8 SG2 545.1 THA 169.07 ELI 961.0 EL2 t17.2 ALF 160.45

LAUNCH DATE OCT 28 1964 FLIGHT TIM( 380.OO ARRIVAL DATE SEP 23 1965

EARTH TO MARS

230.42 SMA 181.94 ECC .21242 INC 1.4019 vt 29.982

336.43 TAp 206.84 RCA 146.44 AP<:) 221.44 vZ 2t.088

112.91ETE 176.37 ZAC 89.19 ETC 217.74 CLP 80.20

HELIOCENTRIC CONIC DISTANCE T48.202

RL 146.61 LAL -.00 L04. 34.61 VL $2.746 GAL -4.07 AZl. 88.60 HCA

RP 219.07 LAP -1.08 LC4s 26t.02 VP 22.$13 GAP -6.7t AZP 90.89 TAL

RC 275.589 _4. 13.78 GP 4.67 ZAL 126.69 ZAP 60.23 (T8 179.99 ZAE

PLAN_TOCENTfllC CONIC

C3 11.282 VHL 3. 316 DLA 20.74 RAL 168.11 RAID 6567.4 MEL 11.517 pTH 2.01 VHp 2.892 DpA 11.62 RAP 168.97 ECC 1.18t3

LNCH AZNTH LNCM TIME L-I TIM( INJ LAT INJ L.ONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 I 16 2796.69 -29.17 81.51 2t.58 92.97 17 47 52

90.00 10 59 33 4020.60 -I.72 181.94 20.45 62.22 12 6 34

100.00 18 38 22 2499.05 -29.13 t8.85 25.47 94.86 19 17 11

100.00 12 7 9 3902,48 -4.53 145.26 19.80 60.42 13 tO 31

110.00 20 16 49 2184.19 -$2.91 3t.18 24.96 99.81 20 50 13

110.00 12 46 11 $680.09 -1.63 134.18 18.00 5t.8t 13 47 32

DIFFERENTIAL ¢_RRI[CT|0N8 MID-COUR6( EXECUTION ACCURACY

TOE -.1116 TRA 1.70152 TC3-6.9588 BAU 1.O510 I_T 5658.3 _ 1136.3 SGS 3497.6

ROE .3358 RR4 -.14N RCS 1.2197 FAU .57630 RRT -.8709 RflF -.8902 flTF .9904

FOE-2.8096 FRAIA,$al4 FC-44.3032 BDP 19360 $68 5771.3 RZ3 .0393 fl13 -.9912

8OE .3537 MA 1.0169 BC3 G.9809 FSP 11892 $481 t741.0 SG2 350.1 THA 169.99

PO CST TIM INJ 2 LAT INJ 2 LONG

2195.7 -27.46 72.92

3420.6 -9.40 155.19

1889.0 -28.54 50.18

3202.1 -8.44 138.6t

1584.2 -31.21 26.37

3080.1 -6.10 127.94

QRBIT DETERMINATION ACCURACY

ST 1013.0 SR 589.5 SS 2331.9

CRT -.4107 CRS .6988 CST -.9587

LSA 2552.6 USA 543.1 SSA 25.9

EL1 1011.1 EL2 117.6 ALF 162.07

LAUNCH DATE OCT Z6 1964 FLIGHT TIME 332.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC CONIC DISTANCE 7t0.281 EARTH TO MARS

RL 148.61LAL -.00 LOL 34.61VL 32.746 GAL -4.11AZL 88.t8 HCA 231.5f SMA 185.94 ECC .21268 INC 1.4172 vl 29.962

RP 218.70 LAP -1.11 LOP 266.11 VP 22.358 GAP -6.9t AZP 90.88 TAL 336.18 TAp 207.72 RCA 146.39 kPO 22t.49 V2 25.128

RC 276.940 GL 13,87 GP 4.16 ZAL 124.06 ZAP 78.35 ETS 180.15 ZAE 110.79 ETE 176.68 ZAC 68.94 ETC 217.83 CLP 78.31

PLANETOCENTMIC CONIC

C3 11.363 VHL 5.3710LA 20.67 RAL 166.93 RAO 6167.4 V(L 11.t22 pTH 2.01VHP 2.91t DpA 11.63 RAP 168.22 ECC 1.1870

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG %NJ RT ASC INJ A ZMTH IHJ TIME

90.00 17 3 48 2794.38 -28.17 81.41 26.11 93.02 17 50 23

90.00 11 0 21 4021.62 -5.56 162.23 20.96 62.19 12 7 27

100.00 18 56 48 2488.06 -29.t2 t8.77 26.01 94.91 19 20 16

100.00 12 8 3 3807.18 -4.37 145.52 20.30 60.40 13 11 30

110.00 20 16 4 2183.77 -32.91 35.15 25.50 99.83 20 52 28

110.00 12 47 16 3684.24 -1.47 134.39 18.50 tt.84 13 48 40

DIFFERENTIAL CORRECTIONS MIO-COUR_E EXECUTION ACCURACY

TOE -.142t TRA 1.9539 TC3-7.209t BAU 1.1120 SGT 6023.G $G4_ 1119.1SG3 3406.0

ROE .3408 RRA -.2379 RC3 1.2673 FAU .56632 RRT -.8645 RRF -.8631RTF .9915

FOE-2.8333 FRAt4.3976 FC-43.1621 95P 20604 _ 6126.6 R23 .0369 R13 -.9922

80E .3694 BRA 1.9683 BC3 7.3201F_ 11681 $61 6101.4 $62 5t5.3 THA 170.80

LAUNCH DATE OCT 28 1964 FLIGHT TIME 334.00

HELIOCENTRIC CCNIC DISTANCE 7t4.362

RL 148.61 LAL -.00 LOL 34.61 VL 32.746 GAL -4.16 AZt. 86.37 HCA

RP 219.34 LAP -1.14 LOP 267.28 Vp 22.404 GAP -7.13 AZP 90.87 TAL

RE 278.273 GL 13.95 GP 4.46 ZAL 124.41 ZAP 76.t0 ET9 180.30 ZN[

PLAN(TOCENTM IC Cl_llC

C3 11.473 VHL 3.387 DLA 20.58 RAL 167.36 MAD 6567.4 VEL 11.527 PTH

PO CST TIM INJ 2 LAT INJ 2 LONG

2194.4 -27.45 72.82

3421.6 -9.24 15f.48

1888.1 -28.53 50.11

3207.2 -6.28 138.91

1583.8 -31.20 26.54

3084.2 -5.95 128.16

ORBIT DETERMINATION ACCURACY

ST 1101.8 SR t94.1 33 2529.t

CRT -.4309 CRS .6969 CST -.9470

LSA 2587.0 USA 547.9 SSA 2f.5

ELI 1139.3 EL2 518.4 ALF 163.38

ARRIVAL DATE SEP 27 196t

EARTH TO MARS

232.68 _AA 18t.94 ECC .21298 INC 1.4322 vt 29.982

33t.91 TAP 208.39 RCA 146.34 APO 225.14 V2 25.168

108.71 ETE 176.96 ZAC 88.70 ETC 2f7.92 CLP 76.46

2.01 VHP 2.942 OpA 12.03 RAP 167.11 ECC 1.1888

120 CST TIM INJ 2 LAT INJ 2 LONG

2192.5 -27.44 72.68

3431.t -9.06 155.82

1886.5 -28.51 t0.00

3212.7 -8.10 139.22

1582.9 -31.19 26.28

3089.1 -5.76 128.42

ORBIT DETERMINATION ACCURACY

ST 1193.3 SR 59t.4 SS 2315.f

CRT -.439g CRS .6860 CST -.gs48

LSA 2G14.3 MSA 512.1 SSA 25.4

EL1 1228.2 EL2 519.1 ALF 164.84

LNCH AZMTH LNCH TIM( L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 6 36 2792.46 -28.16 81.27 26.67 93.09 17 53 g

90.00 11 1 1 4031.t4 -1.37 162.36 21.48 62.16 12 8 13

100.00 18 41 29 2486.53 -29.tl 58.66 26.56 94.97 19 22 56

100.00 12 6 50 3812.71 -4.19 14t.82 20.83 60.38 13 12 22

110.00 20 18 32 2182.92 -32.90 35.09 26.05 99.86 20 54 t5

110.OO 12 48 IG 3689.08 -1.29 134.65 19.02 55.84 13 49 45

DIFFERENTIAL C(_R(CTIONS MID-COURSE ExECUT|ON ACCURACY

TOE -.1672 TRA 2.1200 TC3-7.5182 OAU 1.1684 SGT 8379.1 _ 1097.1 $63 3331.6

ROE .3438 RRA -.2317 RC3 1.2263 FAU .51131 RRT -.8572 RRF -.8742 RTF .9923

F06-Z.7694 FRA14.3261 FC-41.6183 OSP 22051 ST_ 6472.7 R23 .0331 R13 -.gg26

BOE .3823 BRA Z.1326 BC3 7.6176 FSP 11628 SGI 6448.t $62 t56.8 THA 171.fl
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE OCT 2R 1964 FLIGHT TIME 536.00 ARRIVAL DATE SEp zg 1965

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 217.98 LAP -1.17

RC 279.589 GL 14.02

PLANETOCENTRIC CONIC

C3 11.591VHL 3.405

LNCH AZNTH LNCH TIME

90.00 17 9 38

90.00 11 1 33

100.00 18 44 22

100.00 12 9 30

110.00 20 21 9

110.00 12 49 12

DIFFERENTIAL CORRECTIONS

TDE -.2030 TRA 2.2741 TC3-7.8454 BAU 1.2298

ROE .3499 RRA -.2225 RC3 1.1960 FAU .54185

FOE-2.8344 FRA14.1156 FC-40.4698 BSP 23171

ROE .4035 BRA 2.2850 BC3 7.9360 FSP 11296

OISTANCE 758.455 EARTH TO MARS

LOL 34.61VL 32.747 GAL -4.21AZL 88.55 HCA 233.82 SMA 165.95 ECC .21331 INC 1.4468 vl 29.982

LOP 268.42 Vp 22.450 GAP -7.34 AZP 90.85 TAL 335.63 TAp 209.45 RCA 146.29 Apo 225.62 V2 25.208

GP 4.35 ZAL 124.86 ZAP 74.66 ET9 180.45 ZAE 106.65 ETE 177.23 ZAC 88.46 (TC 256.01CLP 74.64

OLA 20.47 RAL 167.81RAD 6567.4 VEL 11.532 FTH 2.01VHp 2.972 DpA 12.29 RAp 166.83 ECC 1.1908

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2790.03 -28.15 81.10 27.24 93.17 17 56 8 2190.0 -27.42 72.51

4038.24 -5.16 162.94 22,02 62.12 12 8 51 3438.2 -8.85 156.20

2484.54 -29.50 58.51 27.13 95.05 19 25 47 1884,3 -23.49 49.86

3818.97 -3.98 146.17 21.37 60.35 13 13 9 3219.0 -7.89 139.57

2181.73 -32.88 35.00 26.61 99.91 20 57 31 1581.7 -31.17 26.19

3694.54 -1.08 134.93 19.56 55.83 13 50 47 3094.5 -5.36 128.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6733.9 $GR 1081.5 963 3261.6 ST 1263.2 SR 601.4 Ss 2315.5

RRT -.8494 RRF -.8667 RTF .9931 CRT -.4586 CRS .6898 CST -.9594

SG8 6820.2 R23 .0325 R15 -.9935 LSA 2657.0 NSA 536.3 SSA 24.8

_;! 6796.7 SG2 565.5 THA 172.18 EL1 !318.2 EL2 520,3 ALF 165.57

LAUNCH DATE OCT 28 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CCNIC

RL 148.61LAL -.00

RP 217.62 LAp -1.20

RC 280.887 GL 14.08

PLAN(TOCENTRIC CONIC

C3 11.718 VHL 3.423

LNCH AZMTM LNCH TIME

90.00 17 12 54

90.00 11 1 37

100.00 18 47 29

100.00 12 10 4

110.00 20 23 58

110.00 12 50 3

DIFFERENTIAL CCRRECTION9

TOE -.2440 TRA 2.4304 TC3-9.1528 BAU 1.2902

ROE .3357 RRA -.2135 RC3 1.1638 FAU .53098

FOE-Z.RR17 FRA13.9008 FC-39.2058 BSlP 24290

ROE .4313 9RA 2.4397 BC3 9,2355 FSP 10980

DISTANCE 762.553 EARTH TO MARS

LOL 34.61VL 32.747 GAL -4.27 AZt. 88.54 HCA 234.96 SMA 185.96 ECC .21368 INC 1.4608 vl 29.982

LOP 269.56 VP 22.495 GAP -7.53 AZP 90.84 TAL 335.34 TAP 210.30 RCA 146.23 Apo 223.70 V2 25.248

GP 4.25 2AL 125.28 ZAP 72.90 ETS 180.58 ZA[ 104.62 ETE 177.48 ZAC 88.24 ETC 258.10 CLP 72.85

OLA 20.33 RAL 168.27 RAO 6567.4 VEL |1.537 PTH 2.01VHP 3.005 OpA 12.37 RAp 166.19 ECC 1.1929

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2767.06 -28.14 80.88 27.83 93.28 17 59 21 2187.1 -27.39 72.30

4045.77 -4.92 163.36 22.58 62.08 12 9 23 3445.8 -8.62 156.63

2482.07 -29.49 58.33 &_.7| 95.14 19 28 51 1882.1 -28.46 49.68

3925.99 -3.74 146.55 ||,03 60.32 13 13 50 3226.0 -7.66 139.96

2160.17 -32.96 34.88 ST.10 99.98 21 0 10 1580.2 -31.14 26.08

3700.65 -.95 135.25 _0.|2 55.83 13 51 44 3100.7 -5.33 129.03

MIO-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7085.5 SRR 1065.1 363 3185.8 ST 1374.4 SR 606.7 SS 2312.4

RRT -.IM|I RRF -.8585 RTF .9937 CRT -.4748 CRS .6924 CST -.9635

7161.1 R23 .0318 R13 -.9941 LSA 2700.1MSA 559.6 SSA 24.2

$01 7188.3 SG2 571.6 THA 172.74 ELI 1409.2 EL2 520.8 ALF 166.25

LAUNCH DATE OCT 26 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC

RL 149.61LAL -.00

RP 217.27 LAp -1.22

RC 282.167 GL 14.13

PLANETOCENTRIC CONIC

C3 11.853 VNL 3.443

LNCM AZMTM LNCH TIME

90.00 17 16 23

90.00 11 2 14

100.00 18 50 48

100.00 12 10 31

110.00 20 26 58

110.00 12 50 50

DIFFERENTIAL CORRECTION8

TOE -.2836 TRA 2.5698 TC3-8.4354 BAU 1.3488

ROE .3613 RRA -.2048 RC3 1.1299 FAU .51613

FOE-2.9132 FRA13.6850 FC-37.8391 BSP 25414

ROE .4593 6RA 2.5979 BC3 8.5108 F_MP 10662

DISTANCE 766.657 EARTH TO MARS

LOt. 34.61VL $2.748 GAL -4.33 AZL 88.53 HCA 236.11 SMA 185.98 ECC .21408 INC 1.4747 vl 29.962

LOP 270.71 VP 22.541 GAP -7.72 AZP 90.82 TAL 335.03 TAp 211.14 RCA 146.16 Apo 225.79 V2 25.267

GP 4.15 ZAL 125.73 ZAP 71.16 ETS 180.71 ZAE 102.63 ETE 177.71 ZAC 88.02 ETC 256.18 CLP 71.11

DLA 20.21 RAL 168.74 RAD 6567.5 VEL 11.543 PTH 2.01 VHp 3.040 DpA 12.51 RAP 165.59 ECC 1.1951

L-I TIME INJ LAX lNJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2783.57 -28.13 80.63 28.44 93.41 18 2 47 2183.6 -27.36 72.04

4034.11 -4.65 163.83 23.15 62.04 12 9 49 5454.1 -8.36 157.11

2479.15 -29.47 56.12 28.32 95.26 19 32 7 1879.2 -28.43 49.47

3833.76 -3.48 146.98 22.50 60.29 13 14 25 3233.8 -7.41 140.40

2178.27 -32.84 34.73 27.79 100.06 21 3 16 1578.3 -31.10 25.94

3707.40 -.59 135.60 20.70 55.82 13 52 38 3107.4 -5.07 129.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• "eT 7420.0 SGR 1048.2 SG3 3104.9 ST 1466.8 SR 611.5 $8 2307.4

RRT -.6320 RRF o.9496 flTF .9942 CRT -.4883 CRS .6941 CST -.9669

SG8 7493.6 R23 .0313 R13 -.9945 LSA 2744.4 MSA 562.8 SSA 23.7

361 7471.3 SG2 577.5 THA 173.26 EL1 1501.1 EL2 521.4 ALF 166.83

LAUNCH DATE OCT 28 1964 FL|GHT TIM( 342.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 216.91 LAp -1.25

RC 283.431 GC 14.17

PLANI[TOCENTRIC CONIC

C3 12.OO0 Vt'IL 3.484

LNCH AZMTH LNCH TIME

90.00 17 20 6

90.00 11 2 24

100.00 18 54 19

100.00 12 10 53

110.00 20 30 8

110.00 12 31 33

DIFFERENTIAL GC_RECTION8

TOE -.3252 TRA 2.7511 TC3-8.6985 BAU 1.4066

RDE .3869 RRA -.1962 RC3 1.0958 FAU .50490

FOE-2.9442 FRA13.4616 FC-36.4249 6SP 26511

BOE .4902 BRA 2.7581 BC3 9.7672 F_P 10376

DISTANCE 770.766 EARTH TO MARS

LOL 34.61VL 32.749 GAL -4.39 AZL 88.51 HCA 237.26 SMA 186.00 ECC .21452 INC 1.4881 vl 29.982

LOP 271.86 VP 22.566 GAP -7.90 AZ1P 90.81 T/q_ 334.71 TAp 211.97 RCA 146.10 APO 225.90 v2 25.327

GP 4.05 ZAL 126.19 ZAP Qe.46 (T3 180.83 ZAE 100.68 ETE 177.93 ZAC 87.82 ETC 258.25 CLP 69.41

DLA 20.06 RAL 1_9.23 RAO 6567.5 V(L 11.549 PTH 2.02 VHP 3.079 DPA 12.64 RAP 165.03 ECC 1.1975

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=0 C$T TIM INJ 2 LAT INJ 2 LONG

2779.60 -26.11 80.34 29.06 93.55 16 6 26 2179.6 -27.32 71.76

4063.22 -4.36 164.34 25.74 61.99 12 10 8 3463.2 -8.08 157.63

2475.60 -29.45 57.67 28.94 95.38 19 35 35 1875.8 -28.39 49.23

3842.25 -3.19 147.45 25.09 60.26 13 14 55 3242.3 -7.12 140.67

2176.03 -32.81 34.57 28.40 100.16 21 6 24 1576.0 -31.07 25.78

3714.79 -.31 135.99 |1.30 55.82 13 53 28 3114.8 -4.79 129.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7750.0 _ 1031.5 SG3 3020.8 ST 1560.1 8R 616.0 SS 2301.3

flRT -.6225 RRF -.8403 RTF .9946 CRT -.5006 CRS .6960 CST -.9698

SG8 7819.1 R23 .0309 R13 -.9949 LSA 2790.9 MSA 565.4 SSA 23.2

SG1 7797.5 SG2 583.2 THA 173.72 ELI 1594.0 (L2 521.9 ALF 167.45
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE OCT 26 1964

HELIOCENTRIC COLIC

RL 148.61LAL -.00

mp 216o57 LAP -!.26

RE 284.679 Gk 14.20

PLANETOCENTRIC CONIC

C3 12.135 VHL 3.487

LNCH AZNTH LMCH TIME

gO.O0 17 24 2

gO.DO _1 2 28

100.00 16 58 2

100.00 lZ 11 9

110.00 20 33 28

110.00 12 52 12

FLIGHT TIME 344.00 ARRIVAL DATE OCT T 1965

DISTANCE 774.681 EARTH TO MARS

LOt. 34,61 VL 32,751 GAL -4.45 AZL 68.50 HCA 238.42 SMA 186,02 ECC ._|lOO INC 1.5013 V1 29.982

LOP 273.02 VP 22.632 GAF -8,09 AZF 90.79 TAL 334.3r lap 212.79 RCA 146.03 APO 226.01 VZ 25.365

GP 3.96 ZAL 126.68 ZAP 67.80 ITS 180.94 ZAE 98.77 [TE 178.13 ZAC 87.63 (TC 256.32 CLP 67.74

DLA 19.89 RAL 169.73 RAD 6567.5 VEL 11.556 PTH 2,02 VHP 3.120 DpA 12.75 RAP 164.51 ICE 1.2001

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2775.17 -28.09 80.01 29.70 93.71 18 10 17 2175,2 -27.28 71.44

4073.10 -4.05 164.89 24.35 61.95 12 10 21 3473.1 -7.77 158.19

2472.04 -29.42 57.59 29.58 95.$3 19 39 14 1872.0 -28.35 48.95

3851.46 -2.88 147.96 23.71 60.23 13 15 20 3251.5 -6.82 141.38

2173.48 -32.78 34.37 29.04 100.27 21 9 42 1573.5 -31.02 25.60

3722.78 -.00 136.40 21.91 55.82 13 54 15 3122.8 -4.49 130.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.3679 TRA 2.9154 TC3-8.9369 SAU 1.4626 SGT 8072.0 SGR 1014.6 SG3 2933.1 ST 1654.2 SR 620.1 SS 2293.3

ROE .3723 RRA -.1879 RC3 1.0609 FAU .49077 RRT -.8123 RRF -.8304 RTF .9949 CRT -.5114 CRS .6974 CST -.9725

F06-2.9641FRA13.2324 FC-34.9513 BSP 27620 S_ 8135.S RZ3 .0307 R13 -.9952 LSA 2838.6 MSA 567.8 SSA 22.7

806 .3235 BRA 2.9214 DC3 8.9996 F3P 10082 SGI 8114.2 SG2 588.7 TNA 174.14 EL1 1687.7 EL2 522.4 ALF 167.98

LAUNCH DATE OCT 28 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC DISTANCE 779.001 EARTH TO MARS

RL 148.61 LAL -.00 LOt. 34.$1VL 32.752 GAL -4.52 AZt. 88.49 HCA 239.57 SMA 186.05 ICE .21551 INC 1.5142 vl 29.982

RP 216.22 LAP -1.31 LOP 274.17 VP 22.677 GAP -8.27 AZP 90.77 TAL 334.02 TAP 213.59 RCA 145.95 APO 226.14 V2 25.404

RC 285.910 GL 14.23 GP 3.86 ZAL 127.18 ZAP 66.18 ITS 181.04 ZAE 96.89 ETE 178.32 ZAC 87.45 ETC 258.39 CLP 66.12

PLAMETOCENTRIC CONIC

C3 12.323 VHL 3.510 OLA 19.70 RAL 170.24 RAD 6567,5 VEL 11.563 PTH 2.02 VHP 3.163 OpA 12.85 RAp 164.04 ECC 1.ZD28

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 'PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 28 lO 2770.33 -28.07 79.88 30.37 93.$9 18 14 20 2170.3 -27.24 71.10

90.00 11 2 25 4083.70 -3.71 165.49 24,98 51.91 12 tO 29 3483.7 -7.44 158.79

100.00 19 1 57 2467.90 -29.40 57.29 30.24 95.69 19 43 5 1867.9 -28.30 48.66

100.00 12 11 19 3861.36 -2.54 148.50 24.34 60.21 13 15 41 3261.4 -6.49 141.94

110.00 20 36 58 2170.84 -32.75 34.16 29.69 100.39 21 13 8 1570.6 -30.97 25.39

110.00 12 52 48 3731.39 .33 136.85 22.54 55.82 13 54 59 3131.4 -4.16 130.64

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4132 TRA 3.0808 TC3-9.1564 BAU 1.5179 $GT 8385.0 SGAt 998.5 SG3 2543.9 ST 1749.1 SR 624.3 SS 2285.2

ROE .3780 RRA -.1796 RCS 1.0266 FAU .47841 RRT -.8017 RRF -.8202 RTF .9952 CRT -.5218 CRS .6996 CST -.9744

FD(-2.9847 FRA12.9941 FC-33.4708 BSlP 28675 S_ 8444.2 R23 .0306 R13 -.$954 LSA 2889.0 MSA 569.7 SSA 22.3

BDE .5600 8RA 3.0861BCS 9.2137 F_ 9774 SGt 8423,3 SG2 594.1 THA 174.52 EL1 1782.1 EL2 522.7 ALF 168.44

LAUNCH DATE OCT 28 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC COLiC

RL 148.61 LAL -.OO

RP 215.88 LAP -1.33

RC 267.127 GL 14.24

PLANETOCENTR IC CONIC

C3 12.500 VHL 3.536

LNCH AZNTH LHCH TIME

90.00 17 52 29

90.00 11 2 17

100.00 19 6 2

100.00 12 11 25

110.00 20 40 37

110.00 12 53 19

DISTANCE 763.127 EARTH TO MARS

LOL 34.61 VL 32.754 GAL -4.59 AZL 85.47 HCA 240.74 SHA 186.08 ECC .21607 INC 1.5268 vl 29.982

LOP 275.33 VP 22.722 GAP -8.45 AZP 90.75 TAL 333.65 TAp 214.39 RCA 145.87 Apo 226.28 V2 25.A42

GP 3.77 ZAL 127.70 ZAP 64.60 ETS ISI.14 ZA[ 95.06 ETE 178.50 ZAC 87.28 ETC 258.45 CLP 64.54

DLA 19.50 RAL 170.76 RAD 6567.5 VEL 11.571PTH 2.02 VHp 3.210 DpA 12.93 RAp 163.61ECC 1.2057

L-[ TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2765.09 -28.05 79.28 31.05 94.08 18 18 34 2165.1 -27.18 70.72

4095.02 -3.35 166.12 25.63 61.87 12 10 32 3495.0 -7.08 159.A3

2463.41 -29.37 56.96 30.91 95.86 19 47 5 1863.4 -28.24 48.33

3871.93 -2.19 149.08 24.98 60.18 13 15 57 3271.9 -6.14 142.52

2167.52 -32.71 33.92 30.35 100.53 21 16 44 1567.5 -30.91 25.16

3740.58 .68 137.33 23.19 55.82 13 55 40 3140.6 -3.81 131.12

DIFFERENTIAL CORRECTIONS

TDE -.4608 TRA 3.2486 TC3-9.3539 SAU 1.5719

ROE .3836 RRA -.1714 RC3 .9925 FAU .46158

FOE-3.0019 FRA12.7482 FC-31.9754 B8P 29715

6DE .5996 8RA 3.2531 8C3 9.4064 FSP 9465

LAUNCH DATE OCT 28 1964

HELIOCENTRIC C(_IIC

RL 148.61 LAL -.00

RP 215.54 LAP -1.36

RC 286.329 GL 14.25

PLANETO(ENTRIC CONIC

C3 12.689 VHL 3.562

LNCH AZMTH LNCH TIME

90.00 17 36 59

90.00 11 2 3

100.00 19 10 17

100.00 12 11 25

110.00 20 44 24

110.00 12 53 48

DIFFERENTIAL CaCRRECTIONS

TOE -.5102 TRA 5.4153 TC3-9.5306 BAU 1.6249

ROE .3894 RRA -.1635 RC3 .9590 FAU .44682

FDE-3.0162 FRA12.Ag78 FC-30.4861 DSP 30729

6OE .6418 BRA 3.4222 6C3 9.5788 FSP 916I

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8689.0 SGR 982.8 SG3 2752.9 ST 1845.1SR 628.3 66 2275.9

RRT -.7907 RRF -.8096 RTF .9954 CRT -.5318 CRS .7020 CST -.9763

SG8 8744.4 R23 .0306 R13 -.9956 LSA 2941.4 MSA 571.2 SSA 21.8

SG1 8723.8 SG2 599.3 THA 174.87 EL1 1877.7 ELZ 522.8 ALF 168.86

FLIGHT TIME 350.00 ARRIVAL DATE OCT 13 1965

DISTANCE 787.257 EARTH TO MARS

LOL 34.61 VL 32.756 GAL -4.$7 AZL 85.46 HCA

LOP 276.50 VP ,22.757 GAP -8.62 AZP 90.73 TAL

GP 3.67 ZAL 128.23 ZAP 63.06 ETS 181.23 ZAE

241.90 SMA 186.11 (CC .21666 INC 1.5392 vl 29.982

333.27 TAp 215.17 RCA 145.79 Apo 226.43 V2 25.480

93.26 ETE 178.67 ZAC 87.11ETC 258.50 CLP 63.00

DLA 19.29 RAL 171.30 RAD SS67.5 VEL 11.579 pTH 2.02 VHP 3.258 DpA 12.99 RAp 163.22 ECC 1.2088

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2759.49 -28.02 78.87 31.74 94.28 18 22 58 2159.5 -27.13 70.32

4107.02 -2.96 166.79 26.29 61.83 12 10 30 3507.0 -6.70 160.11

2458.58 -29.33 55.60 31.61 96.04 19 51 16 1858.6 -28.18 47.99

3883.15 -I.81 149.70 25.65 60.t6 13 16 8 3283.2 -5.76 143.15

2164.14 -32.6T 33.67 31.04 100.67 21 20 28 1564.1 -30.85 24.92

3750.36 1.05 137.84 23.8S 55.83 13 56 18 3150.4 -3.44 131.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8983.7 SGR 967.8 SG3 2661.4 ST 1941.4 SR 632.1 SS 2265.8

RRT -.7793 RRF -.7987 RTF .9956 CRT -.5412 CRS .7047 CST -.9779

SGB 9035.7 R23 .0308 RI3 -.9958 LSA 2995.7 HSA 572.5 SSA 21.4

SG1 9015.5 SG2 604.3 THA 175.18 ELI 1973.6 EL2 522.9 ALF 169.24

554



JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 28 1964

HELIOCENTRIC CC_NIC

RL 148.61LAL -.OO LOL

RP 215,21 LAP -1,38 LOP 277.67 VP 22.812 GAP -8.80 AZP 90,70 TAL 532.88 TAP 215.95 RCA 145.70 V2 25.517

RC 289.516 GL 14.25 GF 5.58 ZAL 128.79 ZAP 61,57 ET3 181,51 ZAE 91.51ETE 178.83 ZAC 86.97 CLP 61.51

PLANETOCENTRIC CO4NIC

C3 12.889 VHL 3.590 DLA 19.06 RAL 171.84 RAD 6567.5 VEL 11.588 PTH 2,03 VHp 5.509 OPA 13.03 RAP 162.89 ECC 1.2121

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 41 40 2793.53 -27.99 79.44 32.46 94.50 18 2733 2153.5 -27.07 69.89

90.00 11 1 44 4119.72 -2.55 167.50 26.97 61.79 12 10 23 3519.7 -6.30 150.83

100.00 19 14 43 2453.44 -29.29 56.22 32.52 96.24 19 55 37 1853.4 -28.12 47.62

100.00 12 11 21 3895,04 -1.40 150.35 26.55 60.14 15 16 16 3295.0 -5.37 145.80

110.00 20 48 21 2160.50 -32.62 53.40 31.74 100.83 21 24 21 1560.5 -30.79 24.66

110.00 12 54 13 3760.74 1.45 139.58 24.55 55.84 15 56 54 5160.7 -3.04 132.18

FLIGHT TIME 552.00 ARRIVAL OATE OCT 15 1965

DISTANCE 791.590 EARTH TO MARS

34.61 VL 32.758 GAL -4.75 AZL 86.45 HCA 243.07 9MA 186.14 ECC .21729 INC 1.5514 Vl 29.982

APO 228.59

ETC 258.55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.$502 TRA 3.6035 TC3-9.6506 BAU 1.6706 SET 9263.2 8GR 950.4 965 2565.5 97 2036.2 SR 633.8 99 2244.9

RDE .3938 RRA -.1569 RC3 .9218 FAU .42908 RRT -.7667 RRF -.7858 RTF .9957 CRT -.5432 CR9 .7007 CST -.9795

FOE-2.9706 FR412.2951 FC-29.8198 BSP 32021 $GIB 9311.9 R25 .0297 R15 -.9959 L$A 3042.6 MSA 573.7 SSA 21.3

BDE .6767 BRA 3.6069 BC3 9.6945 FSP 8983 _1 9292.0 SG2 608.3 ?HA 175.48 ELi 2067.1 EL2 524.2 ALF 169.73

LAU4_ICH DATE OCT 28 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC C-CHIC DISTANCE 785.532 EARTH TO MARS

RL 148.61 LAL -.00 LOL 34.61 VL 32.780 GAL -4.85 AZL 88.44 HCA 244.24 SNA 186.18 ECC .21796 INC 1.5633 vl 29.982

RP 214.88 LAp -1.41 LOP 278.84 VP 22.856 GAP -8.97 AZP 90.68 TAL 332.47 TAP 216.71 RCA 145.60 APO 228.76 V2 25.554

RC 290.691 GL 14.24 GP 3.50 ZAL 129.35 ZAP 60.12 ETS 181.39 ZAE 89.79 ETE 178.97 ZAC 86.83 ETC 258.59 CLP 60.05

PLANETOCENTRIC CO(_IC

C3 13.102 VHL 3.620 DLA 18.81 RAL 172.40 RAD 8567.5 VEL 11.597 PTH 2.03 VHP 5.363 DpA 13.08 RAP 162.57 ECC 1.2156

LNCH AZMTH LNCN TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 46 29 274Z_31 -27.95 77.99 33.19 94.72 18 32 16 2147.3 -27.00 69.45

90.00 11 1 20 4133.00 -2.12 168.24 27.67 61.76 12 10 13 5533.0 -5.88 161.58

100.00 19 19 17 2448.05 -29.25 55.89 35.04 96.44 20 0 5 1848.1 -28.05 47.23

100.00 12 11 13 3907.49 -.96 151.03 27.04 60.12 13 16 21 3307.5 -4.95 144.49

110.00 20 52 24 2156.68 -32.57 33.11 32.45 100.99 21 28 21 1556.7 -30.72 24.38

110.00 12 54 35 3771.62 1.67 138.95 25.26 55.86 13 57 26 3171.6 -2.63 132.75

DIFFERENTIAL CCRR(CTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6174 TRA 3.7842 TC3-9.8220 BAu 1.7278 SET 9546.8 SGR 939.9 963 2477.7 ST 2136.9 SR 639.6 39 2249.9

ROE .4012 RRA -.1480 RC3 .8940 FAU .41689 RRT -.7557 RRF -.7763 RTF .9959 CRT -.5597 CRS .7112 CST -.9805

FDE-3.0399 FRA11.9834 FC-27.$458 B!MP 32882 SGB 9592.7 RZ5 .0314 R13 -.9960 LSA 5111.5 MSA 573.6 $SA 20.6

80E .7S63 BRA 3.7871 SC3 9.8626 FSP 854Z SG1 9573.1 SG2 615.8 THA 175.73 ELI 2168.6 EL2 522.S ALF 169.90

LAUNCH DATE OCT 28 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 19 1955

HELIOCENTRIC CONIC

RL 148.61LAL -.DO

RP 214.56 LAP -1.43

RC 291.651GL 14.23

PLANETOCENTRIC CONIC

C3 13.329 VHL 3.651

LNCH AZNTH LNCH TIME

90.00 17 51 27

90.00 11 0 52

100.00 19 24 0

100.00 12 11 1

110.00 20 56 36

110.00 12 54 54

DISTANCE 799.676 EARTH TO MARS

LOL 34.61VL 52,762 GAL -4.91AZL 88.42 HCA 245.42 9MA 186.22 ECC .21887 INC 1.5750 Vl 29.982

LOP 280.02 VP 22.900 GAp -9.14 AZP 90.66 TAL 552.04 TAp 217.46 RCA 145.50 APO 226,94 V2 25.590

GP 3.41 ZAL 129.94 ZAP 58.70 ETS 181.46 ZAE 88.11ETE 179.11 ZAC 86.70 ETC 258.62 CLP 58,64

DLA 18.56 RAL 172.96 RAD 6567.5 VEL 11.607 PTH 2.03 VHP 5.418 DPA 13.08 RAp 162.32 ECC 1.2194

L-I TIME INJ LAT INJ LONG INJ RT k9C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2740.60 -27.92 77.51 53.94 94.95 18 57 8 2140.8 -26.94 68.99

4146.93 _1.67 169.02 28.59 61.Y_ 12 9 59 3546.9 -5.44 162.37

2442.39 -29.21 55.41 55.79 96.66 20 4 42 1842.4 -27.98 46.83

3920.57 -.54 151.75 27.76 60.11 13 16 22 3320,6 -4.51 1A5.2Z

2152.64 -32.52 52.80 55.18 101.16 21 52 29 1552.6 -30.64 24.09

3785.08 2.30 139.55 25.98 55.89 13 57 57 3185.1 -2.19 133.34

DIFFERENTIAL CORRECTIONS

TOE -.6744 TRA 3.9413 TC3-9.9350 SAU 1.7770

RDE .4072 RRA -.1407 RC3 .8626 FAU .40166

F06-3.0472 FRAIl.T256 FC-26.1018 BSP 35594

8DE .7678 BRA 3.9438 BE3 9.9724 FSP 8238

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 8814.0 $GR 927.0 $63 2386.2 ST 2235.8 SR 643.1 _$ 2231.7

RRT -.7436 RRF -.7648 RTF .9959 CRT -.5683 CRS .7148 CST -.9u15

SG8 9857.7 R25 .0319 R13 -.9961 LSA 3172.2 NSA 573.8 SSA 20.2

SGI 9838.Z SG2 618.3 THA 175.97 ELI 2267.1 EL2 521.8 ALF 170.19

LAUNCH DATE OCT 28 1964 FLIGHT T|ME 358.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC DISTANCE 803.824

RL 148.61 LAL -.00 LOL 34.81VL 32.765 GAL -5.00 AZL 88.41 HCA

RP 214.24 LAp -1.46 LOP 281.20 VP 22.944 GAP -9.51 A ZP 90.63 TAL

RC 292.998 GL 14.20 GP 3.33 ZAL 130.54 ZAp 57.55 ETS 181.53 ZAE

PLANETOCENTRIC CONIC

C3 13.569 VHL 3.684 DLA 18.29 RAL 173.54 flAD 6567.5 VEL 11.617 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 56 35 2734.03 -27.87

90.00 11 0 20 4161.47 -1.2|

100.00 19 29 51 2436.51 -L_9.16

100.00 12 10 45 3934.25 -.07

110.00 21 0 55 2148.42 -32.46

110.00 12 55 10 3795.08 2.76

DIFFERENTIAL C(_RECTIONS

TOE -.7341 TRA 4.1213 TC-10.0278 SAU 1.8254

RDE .4133 RRA -.1337 RC3 .8319 FAU .38685

F06-3.0522 FR411.4648 FC-24.6816 8SP 54497

BDE .8424 ORA 4.1234 BC310.0623 FSP 7936

EARTH TO MARS

246.60 SMA 186.27 ECC .21942 INC 1.5866 vl 29.982

331.60 TAp 218.20 RCA 145.40 Apo 227.14 v2 25.626

86.47 ETE 179._1ZAC 86.58 ETC 258.65 CLp 57.27

2.04 VHP 3.476 DpA 15.08 RAP 162.10 ECC 1.2233

INJ LONG |NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.02 54.70 95.20 18 42 9 2154.0 -26.86 68.50

169.83 29.13 61.71 12 9 42 3561.5 -4.98 163.18

54.98 54.55 96.88 20 9 Z7 1836.5 -27.90 46.41

152.50 28.50 60.11 13 16 20 3554.2 -4.05 145.97

52.49 33.93 101.34 21 36 44 1548.4 -30.56 23.79

140.18 26.73 55.92 13 58 25 3195.1 -1.73 135.97

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

56T10072.8 $GR 914.6 SG3 2295.5 ST 2535.5 SR 646.5 S$ 2219.0

RRT -.7314 RRF -.7533 RTF .9960 CRT -.5769 CRS .7186 CST -.9825

3G4610114.3 R23 .0322 RI3 -.9961 LSA 3235.3 MSA 573.6 SSA 19.9

S6110095.1SG2 622.4 THA 176.18 EL1 2566.7 EL2 521.1 ALF 170.46

555



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 149.61 LAL -.00

RP 213.93 LAP -1.48

RC 294.131 GL 14.17

PLANETOCENTRIC CONIC

C3 13.824 VHL 3.718

LNCH AZNTH LNCH TIME

90.00 18 I 50

90.00 10 59 45

100.00 19 33 49

100.00 12 10 26

110.00 21 5 21

110.00 12 55 24

FLIGHT TIME 360.00 ARRIVAL DATE OCT 23 1965

LOt. 54.61 VL 32.768 GAL

LOP 282.38 VP 22.988 GAP

GP 3.25 ZAL 131.15 ZAp

DISTANCE 807.976 EARTH TO MARS

-5.09 AZL 88.40 HCA 247.78 SMA 186.51ECC .22022 INC 1.5980 vl 29.982

-9.48 AZP 90.80 TAL 331.15 TAF 218.93 RCA 145.28 APO 227.34 V2 25.662

56.00 ET8 181.59 ZAE 84.87 ETE 179.57 ZAC 86.47 ETC 258.67 CLP 55,94

OLA 18.00 RAL 174.12 RAO 6567.5 VEL 11.628 PTH 2.04 VHP 3.537 DpA 13.06 RAp 161.93 ECC 1.2275

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2727.06 -27.83 78.52 35.48 95.45 18 47 17 2127.1 -26.78 68.01

4176.56 -.72 170.67 29.88 61.69 12 9 21 3576.6 -4.50 164.03

2430.42 -29.11 54.54 55.32 97.11 20 14 20 1830.4 -27.82 45.97

3948.45 .41 153.28 29.26 60.11 15 16 15 5548.5 -3.57 146.75

2144.04 -32.40 32.16 34.69 101.53 21 41 5 1544.0 -30.48 23.47

3807.60 3.24 140.83 27.49 55.95 13 58 51 3207.6 -1.25 134.62

DIFFERENTIAL CCRRECTIONS

TOE -.7971 TRA 4.3032 TC-10.1041BAU 1.8733

ROE .4197 RRA -.1288 RC3 .8025 FAU .37225

FDE-3.O573 FRAlI.2019 FC-28.3121 8SP _5357-

80( .9OOR BRA 4.3OS0 BC310.1359 FSP 7636

LAU(_CN DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 148.61 LAL -.O0 LOt. 34.61VL 32.771GAL

RP 213.62 LAP -1.$0 LOP 283.57 VP 23.031 GAP

RC 295.251 GL 14.13 GP 3.17 ZAL 131.78 ZAP

PLANETOCENTRIC CONIC

C3 14.O94 VHL 3.734

LNCH AZMTH LNCH TIM(

90.00 18 7 13

90.O0 10 59 6

100.00 19 58 55

100.O0 12 10 4

110.00 21 9 54

110.00 12 55 33

DIFFERENTIAL CaStRECTIONS

TOE -.8817 TRA 4.4898 TC-10.1588 8AU 1.9194

ROE .4280 RRA -.1208 RC3 .7737 FAU .35756

FOE-3.0563 FRA10.9428 FC-21.9828 BSP 38221

BOE .9812 BRA 4.4912 BC310.1882 FSP 7348

RID-COURSE EXECUTION ACCURACY

$G710323.7 9GR 903.6 983 2206.4

RRT -.7193 RRF -.7419 RTF .9960

S8810363.2 RZ3 .0328 R13 -.9962

98110344.2 SG2 626.5 THA 176.38

oRBIT DETERMINATION ACCURACY

ST 2456.2 SR 649.9 SS 2205.9

CRT -.5857 CRS .7229 CST -.9833

LSA 3300.7 MSA 573.1 SSA 19.5

EL1 2467.1EL2 520.1ALF 170.70

FLIGHT TIM( 362.00 ARRIVAL DATE OCT 25 1965

DISTANCE 812.131 EARTH TO MARS

-5.19 AZL 88.39 HCA 246.97 SMA 186.36 ECC .22105 INC 1.6093 vl 29.982

-9.65 AZP 90.58 TAL 330.68 TAp 219.64 RCA 145.17 Apo 227.56 V2 25.697

54.71 (TS 181.64 ZNE 83.30 ETE 179.48 ZAC 86.38 ETC 258.68 CLP 54.64

OLA .17.71RAL 174.71RAD 6967.6 VEL 11.640 PTH 2.04 VHP 3.599 DpA 13.05 RAp 161.80 ECC 1.2320

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.69 -27.78 78.00 38.28 95.70 18 52 3S 2119.9 -26.70 67.50

4192.25 -.21 171.85 30.66 61.66 12 8 58 3592.3 -4.00 164.91

2424.15 -29.06 54.08 36.12 97.34 20 19 19 1824.2 -27.74 45.53

5963.23 .91 154.09 30.04 60.12 13 16 7 3363.2 -3.07 147.57

2139.51 -32.34 31.82 35.48 101.72 21 45 33 1539.5 -30.39 23.15

3820.63 3.74 141.51 28.27 56.00 13 59 15 3220.6 -.75 135.30

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT10585.1 SGR 893.0 983 2118.2 ST 2537.2 SR 653.0 SS 2191.3

RRT -.7071 RRF -.7305 RTF .9960 CRT -.5938 CRS .7270 CST -.9841

_10802.8 R23 .0334 R13 -.9962 LSA 3367.2 NSA 572.5 SSA 19.2

88110584.1 982 630.3 THA 176.57 ELI 2568.0 EL2 519.1 ALF 170.94

LAUNCH DATE OCT 26 1964

HELIOCENTRIC CONIC

RL 148.61LAL -.00

RP 213.31 LAp -1.52

RC 296.356 GL 14.08

PLANE TOCENTR IC CONIC

C3 14.381VHL 3.792

LNCN AZNTH LNCH TIME

90.00 18 12 42

90.00 10 50 23

IOO.OO 19 44 6

100.00 12 9 39

110.00 21 14 32

110.00 12 55 44

FLIGHT TIME 364.00 ARRIVAL DATE OCT 27 1965

LOL 34.61 VL 32.774 GAL

LOP 284.76 VP 23.073 GAp

GF 3.09 ZAL 132.42 ZAP

DISTANCE 816.289 EARTH TQ MARS

-5.29 AZL 88.38 HCA 250.16 SNA 186.41ECC .22184 INC 1.6203 vl 29.982

-9.81 AZP 90.55 TAL 330.19 TAp 220.35 RCA 145.04 Apo 227.79 V2 25.731

53.45 ET8 181.70 ZAE 81.78 ETE 179.59 ZAC 86.29 ETC 258.69 CLP 53.39

DLA 17.40 RAL 175.31RAO 6567.6 VEL 11.652 PTH 2.05 VHp 3.663 DpA 12.99 RAp 16t.71ECC 1.2367

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A ZMTH ]NJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2712.56 -27.73 75.47 37.10 95.96 18 57 55 2112.6 -26.62 66.98

4208.46 .31 172.45 31.46 61.66 12 8 32 3608.5 -3.48 165.82

2417.73 -29.00 53.61 36.93 97.58 20 24 25 1817.7 -27.65 45.07

3976.53 1.43 154.93 30.84 60.14 13 15 57 3378.5 -2.56 148.41

2134.86 -32.26 31.47 36.27 101.92 21 50 7 1534.9 -30.30 22.82

3834.16 4.25 142.22 29.08 56.05 13 59 38 3234.2 -.24 136.01

DIFFERENTIAL CORRECTIONS

TOE -.9296 TRA 4.6782 TC-10.1947 BAU 1.9652

ROE .4326 RRA -.1140 RC3 .7461FAU .34328

FOE-3.0549 FRA10.6827 FC-20.6659 BSP 37035

ROE 1.0253 BRA 4.6796 8C310.2219 FSP 7059

LAUNCH DATE OCT 28 1984

MI0-COURSE EXECUTION ACCURACY

SGT10799.3 SGR 883.2 SG3 2031.9

flRT -.6952 RRF -.7193 RTF .9960

$8819835.3 R23 .0340 R13 -.9961

98110816.8 SG2 633.8 THA 176.73

FLIGHT TIME $66.00

oRBIT DETERMINATION ACCURACY

ST 2659.0 SR 656.1 SS 2176.3

CRT -.6020 CRS .7315 CST -.9847

LSA 3435.7 MSA 571.5 SSA 18.9

ELI 2669,6 EL2 '517.9 ALF 171.15

ARRIVAL DATE OCT 29 1965

DISTANCE 820.450 EARTH TO MARSHELIOCENTRIC CONIC

RL 148.61 LAL -.00 LOt. 34.61 VL 32.777 GAL

RP 213.01 LAP -1.55 LOP 285.95 VP 23.116 GAP

RE 297.448 GL 14.O3 GP 3.02 ZAL 133.08 ZAP

PLAN[TOCENTRIC CONIC

CS 14.684 VHL 3.832 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C 1NJ AZMTH INJ TIN(

90.00 18 18 18 2705.10 -27.88 74.93 37.93 96.23 19 3 23

90.00 10 57 39 4225.20 .85 173.39 32.27 61.69 12 8 4

100.O0 19 49 26 2411.18 -28.94 53.13 37.75 97.83 20 29 37

100.00 12 9 11 3994.35 1.96 155.80 31.65 60.17 13 15 45

110.00 21 19 16 2130.11 -32.21 31.12 37.09 102.12 21 54 46

110.00 12 55 50 3848.19 4.78 142.98 29.90 56.11 13 59 59

DIFFERENTIAL COItRECTION9 MID-COURSE EXECUTION ACCURACY

T08-1.0000 TRA 4.8718 TC-10.2110 BAU 2.0095 SG711024,9 8_ 874.0 $83 1947.2

RDE .4398 RRA -.1082 RC3 .7192 FAU .32910 RRT -.6834 RRF -.7083 RTF .9960

FOE-3.0498 FRAI0.4271 FC-19.4025 9SP 37843 S_11059.5 R23 .0347 R13 -.9961

ROE 1.0923 BRA 4.8730 BC310.2383 FSP 6782 S8111041.1 SG2 637.1 THA 176.89

-5.39 AZL 88.37 HCA 251.35 SlAA 186.47 ECC .22286 INC 1.6313 vl 29.982

-9.98 AZP 90.52 TAb 329.69 TAP 221.04 RCA 144.91Apo 228.02 V2 25.765

52.23 ETS 181.74 ZAE 80.28 ETE 179.69 ZAC 86.22 ETC 258.69 CLP 52.17

17.08 RAL 175.92 RAD 6567.6 VEL 11.665 PTH 2.05 VHP 3.730 DpA 12.g5 RAp 161.65 ECC 1.2417

PO CST TIM INJ 2 LAT INJ 2 LONG

2105.1 -26.53 66.45

3625.2 -2.94 166.76

1811.2 -27.56 44.60

3394.3 -2.02 149.28

1530.1 -30.21 22.48

3248.2 .30 136.74

oRBIT DETERMINATION ACCURACY

ST 2741.8 SR 659.0 SS 2160.3

CRT -.6099 CR9 .7359 CST -.9853

LSA 3506.1MRA 570.2 SSA 18.6

ELI 2772.1 EL2 516.5 ALF 171.36
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)
i

LkUNC_ DATE OCT 28 1864

N(LI(XENTRIC CONIC

RL 148.61 LAL -.00

NP 212.72 LAP -1.57

RC 298.$26 GL 13.97

PLAN(TCK:ENTRIC CONIC

C3 15.006 VHL 3.874

LNCH AZMTH LNCH TIME

90.00 18 23 59

90.00 10 56 51

lOO.O0 19 54 50

100.00 12 8 41

110.00 21 24 6

110.00 12 35 55

FLIGHT TIM[ _6.00 AIRIVAL DATE OCT 31 1965

DISTANCE _" '4 EARTH TO MARS

LOt. 34.61VL 32.780 GAL -5.50 AZL :, 252.55 SNA 186.52 ECC .22384 INC 1.6421Vl 29.982

LOP 287.15 VP 23.158 GAP -10.14 AZP 9b.q. ,-L 329.17 TAp 221.72 RCA 144.77 APO Z28.28 V2 25.798

GP 2.95 ZAL 133.74 ZAP 51.05 ETS 181.79 ZAE 78.83 ETE 179.79 ZAC 86.15 ETC 258.69 CLP 50.89

DLA 16.75 RAL 176.54 RAD 6567.6 VEL 11.879 PTH 2.05 VHP 3.799 DPA 12.86 RAp 161.64

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT

2697.53 -27.62 74.38 38.78 96.50 19 8 57 2097.5 -26.43

4242.44 1.41 174.35 33.11 61.72 12 7 34 3642.4 -2.38

2404.53 -28.88 52,65 38.60 98.07 20 34 55 1804.5 / -27.46

4010.67 2.52 156.69 32.49 60.20 15 15 32 3410.7 s_ -1.47

2125.27 -32.14 30.76 37.91 102.32 21 59 31 1525.3/ -30.11

$662.69 5.33 143.T2 30.T4 56.19 14 0 16 3262.7! .66

ECC 1.2470

INJ 2 LONG

65.92

167.72

44.13

150.17

22.15

157.30

DIFFERENTIAL CCRRECTIONS

TDE-I.07ZS TRa 5.0693 TC-10.2090 6AU 2.0528

RDE .A4Gt RRA -.1026 _C3 .6932 FAD .51516

FDE-3.0408 FRAlO.1732 FC-18.1836 BSP 38655

DOE 1.1616 BRA 5.0704 8C310,2325 FSP 6512

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GTl1242,2 9GR 865.4 SG$ 1864.3 ST 2844_ SR 661.7 SS 2143.0

RRT -.6719 RRF -.6975 RTF .9969 CRT -.61#5 CRS .740_ CST -.9858

S0811275.4 R23 .0554 R13 -,9961 LSA 3577.3 NSA 568.9 SSA 18.4

$G111257.2 $02 640.2 THA 177.03 ELI 2874,6 ELI 515.0 ALF 171.55

LAUNCH DATE OCT 28 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC

RL 140.61 LAL -.00

RP 212.43 LAP -1.59

RC 299.392 GL 15.90

PLANE TOCENTRIC CONIC

C3 15.$48 VML S.917

LNCH AZMTH LNCH TIM(

90.00 18 29 48

90.00 10 56 1

100.00 20 0 20

100.00 12 8 8

110.00 21 29 0

110.00 12 55 58

DISTANCE 828.779 EARTH TO MARS

LOL 34.61 VL 32.783 GAL -5.61 AZL 88.55 HCA 253.75 SMA 186.58 ECC .22486 INC 1.6528 vl 29.962

LOP 288.35 VP 25.199 GAP -10.30 AZP 90.46 TAt. 328.64 TAp 222.39 RCA 144.63 APO 228.54 V2 25.831

GP 2.88 ZAL 134.42 ZAP 49,91 ETS 181.83 ZAE 77.41 ET( 179.88 ZAC 86.09 ETC 258.66 CLP 49.85

OLA 16.41RAL 177.16 RAD 656_.6 V(L 11.693 PTH 2.06 VHp 3.870 DPA 12.77 RAp 161.67 ECC 1.2526

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$7 TIM INJ 2 LAT INJ 2 LONG

2669.67 -27.56 73.83 39.64 96.77 19 14 36 2089.9 -26.$4 65.38

4260.17 1.96 17§.$4 53.98 61.75 12 7 2 3860.2 -1.91 168.71

2397.79 -26.91 52.16 $9.45 99.32 20 40 18 1797.8 -27.36 43.66

4027.47 3.08 157.62 33.35 60.25 13 15 16 3427.5 -.90 151.09

2120.37 -32.07 SO.AO 59.76 102.52 22 4 20 1520.4 -30.01 21.79

5977.66 5.90 144.51 51.80 56.27 14 0 $5 3277.7 1.43 138.26

ORBIT DETERMINATION ACCURACY

ST 2948.1SR 664.4 SS 2123.2

CRT -.6253 CR9 .7451CST -.9863

LSA $650.7 MSA 567.1SSA 18.1

ELi 2978.1 EL2 513.3 ALF 171.73

DIFFERENTIAL _RECTION9

TOE-1.1489 TRA S.2699 TC-10.1933 9AU 2.0958

ROE .4531RflA -.0974 RCS .6884 FAU .30166

FOE-3.0318 FRA 9.9197 FC-17.0167 9_P $9594

BDE 1.2350 BRA 5.2707 BC510.2152 F84P 6246

MID-COURSI[ EXECUTION ACCURACY

56711452.6 $6R 957.8 6GS 1793.7

RRT -.MOB RNF -.8872 RTF .9959

S0811484.7 R26 .0562 RIS -.9960

S0111486.7 $02 643.0 ?HA 177.16

LAUNCH OATE OCT 28 19G4

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 212.15 LAP -1.61

RC 300.643 GL 13.93

PLANETOCENTRIC CONIC

C3 15.707 VHL 3.953

LNCH AZMTH LNCH TIHE

90.00 18 35 37

90.00 10 55 10

1OO.00 20 5 54

100.00 12 7 34

110.00 21 35 58

110.00 12 55 58

FLIGHT TIME 572.00 ARRIVAL DATE NOV 4 1965

DISTANCE 832.946 EARTH TO MARS

LOL 34.61 VL 32.?87 OAL -5.72 AZL 86.34 HCA 254.95 SMA 186.64 ECC .22593 INC 1.6654 Vt 29.982

LOP 269.55 VP 23.240 GAP -10.46 AZP 90.45 TAL 328.09 TAp 223.04 RCA 144.47 APO 228.81 V2 25.863

GP 2.82 ZAL 135.11 ZAP 48.60 ETS 191.86 ZkE ?6.02 ETE 179.97 ZAC 86.04 ETC 256.6T ELF 48,74

DLA 16.06 RAL 177.78 RAD 6567.6 VEL 11.709 PTH 2.06 VHP 3.942 OpA 12.67 RAP 161.73 ECC 1.2585

L-I TIME INJ LAX IMJ LONG INJ RT ASC IHJ AZNTH IHJ TIME PO C$T TIM IMJ 2 LAT INJ 2 LONG

2682.15 -27.50 73.28 40.52 97.04 19 20 19 2082.2 -26.24 64.83

4278.$6 2.57 176.35 34.84 61.79 12 6 28 3678.4 -1.23 169.72

2391.00 -28.75 51.67 40.SS 98.58 20 45 45 1791.0 027.26 43.18

4044.74 3.67 156.57 34.23 60.31 IS 14 59 3444.7 -.51 152.04

2115.42 -32.00 $0.03 $9.62 102.75 22 9 14 1515.4 -29.91 21.44

3893.08 6.46 145.32 $2.49 56.$6 14 O 52 $293.1 2.02 139.08

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACy OR'IT DETERMINATIOM ACCURACY

TOE-1.2263 TRA 5.4759 TC-10,1584 BAU 2.1374 641T11655.1 9GR 850.3 SGS 1705.0 ST 3051.6 SR 666.9 SS 2105.7

ROE .4802 RRA -.0925 RCS .6443 FAU .28656 RRT -.6497 RRF -.6771 RTF .9959 CRT -.6525 CRS .7495 CST -.9867

FOE-3.0168 FRA 9.6713 FC-15.8953 8SP 40150 90811686.1 R2S .0370 RIS -.9959 LSA 3724.4 NSA 565.3 SSA 17.9

DOE 1.3104 9RA 5.4767 8CS10.I788 FSP 5991 S0111668.5 602 645.6 THA 177.28 ELI 3081.4 EL2 511.5 ALF 171.91

LAUtACH DATE OCT 28 1964 FLIGHT TIM( 374.00 ARRIVAL DATE NOV 6 1965

NELIOCENTRIC COLIC

RL 148.61 LAL -,00

RP 211.6T LAp -1.65

RC $01.687 GL 13,74

PLAN(TOCENTRIC CONIC

C3 16.085 VHL 4.011

LNCH AZMTH LNCM TIN(

90.00 18 41 35

90.00 10 54 16

100.00 20 11 53

100.00 12 6 58

110.00 21 39 2

110.00 12 55 58

DIFFERENTIAL C._RRECTIONS

TOE-1.S085 "iRA 5.6681 TC-10.i098 BAU |,1786

ROE .4676 RRA -.0980 RE3 .6_15 FAU ,tYS49

FDE-S.O017 FRA 9.4242 FC-14.8247 O_P 4_77

90E 1.3696 BRA 5.686? 2C310,1299 FSP 8740

DISTANCE 837.115 EARTH TO MARS

LOt. 34.61VL 32.791GAL °5.84 AZL 88.33 14CA 256.15 SMA 186.71ECC .22706 INC 1.6739 vl 29.982

LOP 290.76 VP 23.280 _kP -10.83 AZI s 90.40 TkL 327.53 TAp 226,66 RCA 144.51 APO 229.10 V2 25.895

GP 2.75 ZAL 135.81 ZAP 47.72 ETS 181.90 ZA( 74.66 ETE 180,05 ZAC 86.00 ETC 258.65 CLP 47.66

DLA 15.69 RAL 176.42 RAD 6567.6 V(L 11.725 PTH 2,07 VHP 4.017 DpA 12_56 RAP 161.82 ECC 1.26A8

L-I TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2674.40 -I_If.45 72.72 41.42 97.$1 19 26 7 2074.4 -26.14 64.29

4297.00 ),17 177.$9 55.74 61.85 12 5 5S 3697.0 -.62 170.76

2384.17 -_.87 51.17 41.22 98.83 20 51 17 1784.2 -27.16 42.70

4062.46 4,16 159.55 35.15 60.$9 15 14 40 $462.5 .29 153.01

2110.45 -51,02 29.86 40.50 102.94 22 14 12 1510.4 -29.81 21.08

3908,95 7,09 146.16 33.$9 56.47 14 1 7 3309.0 2.62 13g.gl

NIO-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

SGT11851.1 SCAt 843.6 SGS 1626.7 ST 5155.8 SR 669.3 SS 2065.8

RRT -.8594 NRF -.6876 RTF .9957 CRT -.6588 CRS .?543 CST -.9871

SG611681.t R2S .0576 Rt3 -.gg58 LSA 3800.0 NSA 565.3 SSA 17.7

$0111865.4 SG2 648.0 THA 177.39 EL1 3185.5 EL2 509.6 ALF 172.07
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JPL TM 33-1OO / EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

/
J

LAUNCH DATE OCT 28 196 t

/
HEL|O_ENTRIC CON|C J

RL 1•8.61 LAL -._Q

RP 211.80 LAP -1._4

RC 302.717 GL 13._6

PLANETOCENTRIC CCy/¢IC/

C3 16.492 VHL 4._1
/

LNCH AZNTH LNCH TI_E

90.00 18 47 53

90.00 1055 21

lOO.OD 20 17 13

100.00 12 6 20

110.OO 21 44 9

110.00 IZ 55 56

DIFFERENTIAL CORRECTIONS

70E-1.3922 TRA 5.9015 TC-10.0445 BAU 2.2186

ROE .4731 RRA -.O93e RC3 .$990 FAy .26295

FOE-2.982] FRA 9.1812 FC-13.7979 B_P 41610

BOE 1.4711 BRA 5.9022 BC310.0624 FSP 5801

FLIGHT TIME 376.00 ARRIVAL DATE NOV 8 1965

DISTANCE 841.284 EARTH TO MARS

LOt. 34.61 VL 32.795 GAL -5.96 AZL 88.32 HCA 257.36 SMA 186.77 ECC .22624 ]NC 1.6644 Vl 29.982

LOP 291.97 VP 23.320 GAP -10.79 AZF 90.37 TAL 326.95 TAp 224.31RCA 144.14 APO 229.•0 V2 25.926

GP 2.69 ZAL 136.32 ZAP 46.68 ETS 181.93 ZAE 73.33 ETE 180.13 ZAC 93.97 ETC 238.62 CLP •6.62

DLA 13.32 RAL 179.03 RAD 6567.7 VEL 11.742 PTH 2.07 VHP 4.094 DpA 12.44 RAp 161.95 ECC 1.2714

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO E8T TIM INJ 2 LAT INJ 2 LONG

2886.84 -27.36 72.16 42.33 97.38 19 31 59 2066.6 -26.03 63.75

4316.08 3.78 178.46 36.65 61.92 12 5 17 3716.1 -.01 171.83

2377.33 -28.60 50.67 42,13 99.08 20 56 53 1777.3 -27.O5 •2.2!

4080.63 4.87 160.55 36.05 60.47 13 14 20 3480.6 .91 154.01

2105.47 -31.84 29.29 41.39 103.14 22 19 14 1505.5 -29.71 20.73

3925.25 7,69 147.03 34.31 56.59 14 1 21 3325.] 3.25 140.76

(_BIT OETERNINATIO_I ACCURACY

ST 3259.7 SR 671.5 SS 2064.2

CRT -.6467 CRS .7589 CST -.9874

LSA 3875.9 MSA 561.1 SSA 17.5

EL1 3289.2 EL2 507.6 ALF 172.23

MIO-COURSE EXECUTION ACCURACY

lk;T12039,4 _ 837.3 SG3 1554.4

RRT -._94 RRF -.6585 RTF .9956

IIGIllMhJe.5 RZ3 .0397 R13 -.9957

_lt_OSt,O SG2 650.0 THA 177.49

L•UNCN OATE OCT 26 1964 FLIGHT TIME 378.00 ARR%VAL DATE NOV 10 1965

HELIOCENTRIC CCNIC

NL 148.61 LAL -.00

RP 211.33 LAP -1.66

RE ]0].736 GL 13.56

PLANETOCENTRIC CONIC

C] 16.920 VHL 4.113

LNCH AZM_N LNCH TIME

90.00 18 53 36

90.00 10 52 25

1OO.O0 20 23 2

100.00 12 5 40

110.00 21 49 19

110.00 lZ 55 52

DIFFERENTIAL CCRRECT|ONS

TOE-t.4769 TRA 6.1ZZ$ TC3-9,9658 BAu 2.2581

ROE .4828 RRA -.0801 RC3 .5776 FAu .250§S

FOE-2.9606 FRA 8.9410 FC-12.9198 B3P 42306

BDE 1.5357 BRA 6.1230 BC3 9.9925 FSP §266

DISTANCE 643.453 EARTH TO MARS

LOL 34.61 VL 32.798 GAL -8.09 AZL 88.31 HCA 258.58 SMA 186.84 ECC .229•7 INC 1.6948 V 1 29.982

LOP 293.19 VP 23.359 GAP -10.95 AZP 90.34 TAL 326.36 TAp 224.93 RCA 143.97 APO 229.71 v2 25.956

GF 2.63 ZAL 137.24 ZAP 45.66 ETS 181.95 zAE 72.04 ETE 180.20 ZAE 83.95 ETC 258.59 CLP •5.60

OLA 14.94 RAL 179.69 RAD 6567.7 VEL 11.760 pTH 2.08 VHP 4.173 0pA 12.31 RAp 162.12 ECC 1.2785

L-I TIME INJ LAX INJ L_t4G INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2658.89 -27.29 71.60 43.26 97.85 19 37 55 2058.9 -25.92 63.20

4335.58 4.40 179.56 37.59 62.00 12 4 41 3735.6 .62 172.92

2370.49 -28.53 50.18 43.03 99.33 21 2 32 1770.5 -26.94 •1.73

4099.22 5.50 161.56 36.99 60.57 13 14 0 3499.2 1.5• 135.03

2100.49 -31.77 28.92 42.30 103.35 22 24 19 1500.5 -29.60 20.38

3941.98 8.32 147.92 35.Z6 56.72 14 1 34 3342.0 3.88 141.6•

MID-COUR$1[ EX(CUTZON ACCURACY ORBIT DETERNINATION ACCURACY

S_,T12221.S Sf, R 831.5 SO3 1462.4 ST ]363.9 SR 673.6 SS 2041.6

RRT -.(_00 RRF -.6§00 RTF .9954 CRT -.6553 CR8 .7635 CST -.9877

S¢_I2249.9 RZ3 .0396 R13 -.9955 LSA 3952.8 NSA 556.8 SSA 17.3

S_112232.5 SG2 651.9 THA 177.58 EL1 3]93.2 EL2 505.5 ALF 172.38

LAUNCN DATE OCT 28 1864 FLIGHT TIME 360.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 211.08 LAP -1.68

R_ 304or4b GL 15.•6

PLANETOCENTRIC C(_NIC

C3 17.37S VHL 4.168

LNCH AZMTH LNCN T|NE

gO.D0 18 39 42

90.00 10 §1 27

lOO.OO 20 28 51

100.00 12 5 0

110.00 21 34 ]2

110.O0 12 35 47

DIFFERENTIAL CCRRECTION3

70[-1.5692 TRA 8.3484 TC3-9.8746 BAU 2.2971

ROE .4908 RRA -.0767 RC3 .3371 FAU .23864

F06-2.9180 FRA 6.70]3 FC-11.6920 B_P 42996

BDE 1.6442 BRA 6.3489 BC3 9.8903 FSP 5039

DISTARCE 849.622 EARTH TO MARS

LOL 34.61 VL 32.802 GAL -6.23 AZL 88.29 HCA 259.79 SMA 186.91 ECC .25076 INC t.7051 vl 29.982

LOP 294.40 VP 23.398 GAP -11.11 AZP 9U.SU TAL 325.7• TAp _25.54 RCA 14_.19 kPO _U.04 V_ _5.98b

_p 2.57 ZAL 137.97 ZA_ 44.68 ETS 181.98 ZA£ 70.77 ETE 18Q.27 ZAC 8S.94 [TC 258.5_ CLp 44.62

DLA 14.55 RAL 180.34 RAO 6567.7 VEL 11.779 pTH 2.08 VHp 4.254 DpA 12.17 RAp 162.32 ECC 1.2859

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2651.17 -27,22 71.05 44.20 98.12 19 43 53 2051.2 -25.8Z 62.66

4355.49 3.04 180.67 38.55 62.10 12 4 3 3755.5 1.26 174.03

2363.68 -28.45 49.69 43.99 99.58 21 8 14 1763.7 -26.84 41,26

4118.22 6.13 162.63 57.95 60.69 13 13 38 3518.2 2.18 156.07

2095.35 -31.69 28.56 43.22 103.55 22 29 28 1495.5 -29.50 20.0•

3939.11 6.96 148.85 36.23 56.87 14 1 47 3359.1 •.53 142.54

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT12397.7 SG_ 826.3 SG3 1412.7 ST 5468.4 SR 675.6 SS 2018.2

RRT -.6111RRF -.6421RTF .9953 CRT -.6602 CRS .7683 CST -.9879

SG912425.2 R23 .0406 R13 -.9953 LSA 4031.1MSA 556.3 SSA 17.1

86112406.0 362 653.5 THA 177.66 EL1 3497.6 EL2 503.2 ALF 172.52

LAUNCH DATE 04_T 28 1964 FLIGHT TIME 382.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 210.82 LAp -1.69

RE 303.746 GL 13.]6

PLANETOCENTRIC CONIC

C3 17.832 YHL 4.223

LNCH AZMTH LNCH TIME

90.00 19 5 31

90.00 10 30 29

100.00 20 ]4 •3

100.00 12 • 18

110.00 21 ]9 49

110.00 12 55 41

DIFFERENTIAL CC_RECTION$

TOE-1.6623 TRA 6.3802 TC3-9.7720 BAU 2.3358

ROE .4990 RRA -.O737 RC3 .3375 FAU .227|3

FOE-2.9128 FRA 8.•679 FC-11.0146 B_Ip 43660

BDE 1.7336 BRA 6.5806 8C3 9.7868 F3P 4818

DISTANCE 853.791 EARTH TO MARS

LOL 34.61VL 32.607 GAL -6.36 AZL 88.28 HCA 261.01 S_4A 186.98 ECC .23210 INC 1.7153 vl 29.982

LOP 293.61VP 2_.436 GAp -11.28 A_ 90.27 TAL 325.12 TAP 226.13 RCA 143.58 kp O 230.38 v2 26.015

GP 2.32 ZAL 138.71 ZAp 43.73 ETS 182.00 ZAE 69.54 ETE 180.34 ZAC 85.94 ETC 258.52 CLp 43.67

DLA 14,16 RAL 180.99 RAD 6367.7 VEL i].800 PTH 2.09 VHF 4.337 DpA !2.01 RAp 162.54 ECC 1.2936

L-I TIME INJ LAT INJ l.(_lG INJ RT A$C INJ AZ14TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2643.30 -27.14 70.30 45.17 98.39 19 49 34 2043.5 -25.70 62.13

4375.60 3.68 161.82 39.54 62.21 12 3 25 3775.8 1.92 175.16

2356.91 -28.37 49.20 44.94 99.82 21 14 0 1756.9 -26.73 4D.79

4137.62 6.78 163.71 38.94 60.82 13 13 16 3537.6 2.84 157.14

2090.63 -31.61 28.20 44.16 103.75 22 34 39 1490.6 -29.4D 19.69

3976.65 9.61 149.78 37.22 57,04 14 1 58 3376.6 5.20 143.46

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712562.1 SGR 821.3 SO3 1345.4 ST 3572.7 SR 677.5 SS 1993.5

RRT -.6029 RRF -.6349 RTF .9951 CRT -.6668 CRS .7731 CST -.9881

S6812594.9 R23 .0417 R13 -.9952 LSA 4109,8 MSA 553.8 SSA 16.9

36112577.9 362 654.9 THA 177.74 ELI 3601.7 EL2 5OD.8 ALF 172.65
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. t. 1964)

LAUNCH DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 148.61 LAL -.00

RP 210.58 LAP -1.71

RC 306.737 GL 13.24

PLANETOCENTRIC CONIC

C3 18.359 VHL 4.285

LNCH AZMTM LNCM TIME

90.00 19 12 2

90.00 10 49 29

100.00 20 40 37

100.00 12 3 35

110.00 22 5 T

110.00 12 55 34

FLIGHT TIME 384.00 ARRIVAL DATE NOV 16 1965

DISTANCE 857.956

LOt- 34.61 VL 32.811 GAL -6.50 AZL 66.27 HCA 262.23 SHA

LOP 296.84 VP 23.473 GAP -11.44 AZP 90.23 TAL 324.47 TAp

GP 2.46 ZAL 139.45 ZAP 42.80 ETS 182.02 ZAE 68.33 ETE

EARTH TO .MARS

187.06 ECC .23351 1NC 1.7255 vl 29.962

226.71 RCA 143.38 APO 230.74 V2 26.043

180.41 ZAC 85.94 ETC 258.48 CLP 42.75

DLA 13.75 RAL 181.64 flAD 6567.7 VEL 11.821 PTH 2.09 VHP

L-| TIME ]NJ LAT ]NJ LONG INJ RT A$C [NJ AZMTH INJ TIME

2635.90 -27.0T 69.96 46.14 98.65 19 55 56

4396.48 6.34 182.98 40.54 62.34 12 2 46

2350.21 -26.30 48.72 45.9! 100.07 21 19 46

4157.40 7.43 164.61 39.95 60.96 13 12 53

2085.81 -31.53 27.84 45.12 103.94 22 39 53

3994.57 10.27 150.74 38.23 57.22 14 2 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY

T06-1.7569 TRA 6.8172 TC3-9.6581BAU 2.3740 SGTlZT32.Z SGR 817.0 963 1280.3

ROE .§074 RRA -.0711 RE3 .5186 FAU .21595 RRT -.5953 RRF -.6283 RTF .9949

FOE-2.8886 FRA 8.2356 FC-10.1830 BAP 44307 STASlZT58.4 R25 .0428 R13 -.9950

BOE 1.8306 BRA 6.8176 9C3 9.6720 FSP 4604 S6112741.5 SGZ 656.0 THA 177.81

LAUNCH DATE OCT 28 1964 FLIGHT T|M( 386.00

HELIOCENTRIC C(_IIC DISTANCE 662.124

RL 148.61 LAL -.00 LOL 34.61 VL 32.815 GAL -6.65 AZL 68.26 HCA 263.46 SMA

RP 210.34 LAP -1.72 LOP 298.06 VP 23.510 GAP -11.60 AZP 90.20 TAL 323.81 TAP

RC 307.719 GL 13.13 GP 2.41 ZAL 140.21 ZAP 41.91ETS 162.04 ZAE 67.14 ETE

PLANETOCENTRIC CONIC

C3 18.897 VHL 4.3A7 OLA 13.3A RAL 192.29 RAO 6567.8 VI[L 11.644 PTH 2.10 VHP

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG ZNJ RT ASC INJ AZI4TH INJ TIME

90.00 19 18 15 2626.40 -26.99 6R.42 47.13 98.R1 20 2 4

90.00 10 48 29 4417.53 7.00 184.17 41.57 62.49 12 2 7

100.00 20 46 54 2343.60 -28.22 48.24 46.90 100.30 21 25 37

100.00 12 2 52 4177.56 6.10 165.94 40.66 61.13 13 12 29

110.00 22 10 28 2081.05 -31.45 27.30 46.09 104.14 22 45 9

110.00 12 55 26 4012.87 10.94 151.73 39.26 57.41 14 2 19

OIFFERENTIAL CORRECTIONS MIO-COURSl[ EXECUTION ACCURACY

TDE-l.RSRO TRA 7.0606 TC3-9.5339 BAU 2.4119 SGT126RO.9 S&R 812.6 SG3 1217.3

ROE .5161RRA -.0689 RE3 .5005 FAU .20510 RRT -.3684 RRI r -.6223 RTI r .9R48

FDE-Z.6553 FRA 8.0059 FC3-9.3966 BSP 44948 S_12R19.5 RZ$ .0440 R13 -.R947

8DE 1.9284 6RA 7.0609 BE3 9.5470 FSP 4397 _lZlH)9,B _ 639.9 THA 177.87

4.422 OpA 11.64 RAp 162.80 ECC 1.3022

PO C$T TIN INJ 2 LAT INJ 2 LONG

2035.9 -25.59 61.60

3796.5 2.59 176.31

1750.2 -26.61 40.32

3557.4 3.50 158.23

1485.8 -29.29 19.35

3394.6 5.88 144.40

ORBIT DETERMINATION ACCURACY

ST 3677.0 SR 679.3 SS 1967.8

CRT -.6733 CR6 .7779 CST -.9883

LSA 4189.3 MSA 550.9 SSA 18.7

EL1 3705.8 EL2 498.3 ALF 172.78

ARRIVAL OAT( NOV 18 1965

EARTH TO MARS

187.13 ECC .23498 INC 1.7357 vl 29.982

227.27 RCA 143.16 APO 231.10 V2 26.071

180.47 ZAC 85.95 ETC 258.43 CLP 41.85

4.509 DpA 11.67 RAP 163.09 ECC 1.3110

PO CST TIM INJ 2 LAT INJ 2 LONG

2028.4 -25.48 61.08

3817.5 3.26 177.49

1743.6 -26.50 39.86

3577.6 4.18 159.34

1481.0 -29.19 19.02

3412.9 6.57 145.37

ORBIT DETERMINATION ACCURACY

ST 3780.5 SIR 680.9 SS 1940.5

CRT -.6798 CRS .7826 CST -.9885

LSA 4268.6 MSA 548.0 88A 16.6

EL1 3809.2 ELI 495.7 ALF 172.99

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 388.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CONIC DISTANCE 866.287 EARTH TO MARS

RL 148.61 LAL -.00 LOL 34.61 VL 32.820 GAL -6.80 AZL 68.25 HCA 264.68 SMA 187.21 ECC .23652 INC 1.7459 V1 29.982

RP 210.10 LAP -1.74 LOP 299.29 Vp 23.546 GAp -11.77 AZP gO.lb IAL 323.14 _Ap 227.82 RCA 142.9_ Apo 25i.49 ¥_ _6.U98

_c 308.ep9i r,,L 13.0_ GP 2.36 ZAL 140.96 ZkP 41.04 ETS 162.n5 ZAE 65.96 ETE "80.5_ ,c'A',, 85.97 r._TC 256.?,8 ELF 40.98

PLANE TOCENTR I C CONIC

C3 19.465 VHL 4.412 DLA 12.92 RAL 1192.95 RAD 6567.8 VEL 11.866 PTH 2.11 VHP 4.599 OpA 11.48 RAp 165.41 ECC 1.3203

LNCH AZNTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT kSC INJ AZMTH INJ TIME PO C9T TIM 1NJ 2 LAT [NJ 2 LONG

90.00 19 24 30 2621.00 -26.91 68.90 48.14 99.16 20 8 11 2021.0 -25.57 60.57

90.00 10 47 28 4438.93 7.67 185.39 42.62 62.66 12 I 27 3838.9 3.95 178.69

100.00 20 52 32 2337.08 -28.14 47.77 47.90 100.54 21 31 29 1737.1 -26.39 59.41

100.00 12 2 7 4198.08 8.77 167.09 42.03 61.31 13 12 5 3598.1 4.87 160.47

110.00 22 15 51 2076.38 -31.37 27.15 47.08 104.32 22 50 28 1476.4 -29.09 18.70

110.00 12 55 18 4031.55 11.63 152.75 40.32 57.63 14 2 29 3431.5 7.27 146.36

DIFFERENTIAL CORRECTXONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.DSlZ TRA 7.3100 TC5-9.4006 BAU 2.4496 $GT13044.5 $_ 909.0 SG3 1156.6 ST 3884.1SR 682.4 SS 1912.6

ROE .5250 RRA -.0671 RE3 .4831FAU .19466 RRT -.5821RRF -.6171RTF .9944 CRT -,6859 CRS .7875 CST -.9886

FOE-2.8243 FRA 7.7779 FC3-8.6578 BSP 45561 SGI813069.5 R25 .0453 R13 -.994§ LSA 4346.9 MSA 545.0 SSA 16.4

BDE 2.0303 6RA 7.3103 BE3 9.4132 FSP 4196 S6113053.0 6G2 657.4 THA 177.93 ELI 3912.7 EL2 495.0 ALF 173.02

LAUNCH DATE OCT 28 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CCNIC DISTANCE 870.447 EARTH TO MARS

RL 148.81 LAb -.00 LCX. 34.61 VL 32.824 GAL -6.96 AZt. 68.24 HCA 265.91 Sl4A 187.29 ECC .23812 INC 1.7560 vl 29.982

RP 209.88 LAp -1.75 LOP 300.52 _p 23.581 GAP -11.94 AZP 90.13 TAt. 322.45 TAp 228.36 RCA 142.69 APO 231.89 v2 26.124

RC 309.654 GL 12.88 G.P 2.31ZAL 141.73 ZAP 40.20 ETS 182.06 zAE 64.85 ETE 180.58 ZAC 86.00 ETC 258.52 CLP 40.14

PLAN(TOCENTMIC CONIC

C3 20.067 VHL 4.480 DLA 12.49 RAL 183.60 RAO 6567.8 V(L 11.693 PTH 2.11VHP 4.690 DPA 11.29 RAp 165.75 ECC 1.330_

LNCH AZ14TH LNCH TIM( L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT [NJ 2 LONG

90.00 19 30 46 2613.73 -26.83 68.38 49.17 99.41 20 14 20 2013.7 -25.26 60.06

90.00 10 46 27 4460.67 8.35 186.63 43.69 62.84 12 0 48 5860.7 4.64 179.91

100.00 20 58 32 2330.68 -28.06 47.31 48.92 100.77 21 37 23 1730.7 -26.28 38.96

100.00 12 1 22 4218.95 9.45 168.27 45.10 61.51 13 11 41 3618.9 5.57 161.63

110.00 22 21 16 2071.82 -31.30 26.82 48.08 104.51 22 55 48 IA71.8 -28.99 18.38

110.00 12 55 8 4050.57 12.32 153.79 41.40 57.86 14 2 39 5450.6 7.98 147.37

DIFFERENTIAL C._RECTIONS RID-COURSE ExECuTIoN ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE-2.Os80 TRA 7.5651 TC3-9.2595 BAu 2,4973 $GT13192.3 6GR 805.6 863 1098.0 ST 3997.2 SR 683.9 SS 1883.4

ROE .5342 RRA -.0658 RE3 .4666 FAU .16456 RRT -.5766 RRF -.6127 RTF .9941 CRT -.6921CRS .7925 CST -.9886

F06-2.7913 FRA 7.5519 FC3-7.9623 BSP 46144 $6813216.9 RZ3 .0466 R13 -.9942 LSA 4429.3 MSA 541.8 SSA 16.3

80E 2.1359 ERA 7.5654 BE3 9.2713 FSP 3999 961|3200.5 $62 657.8 THA 177.98 EL1 4015.6 EL2 490.1 ALF 175.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 148.81 LAL -.00

RP 209.88 LAP -1.78

RC 510.807 GL 12.75

PLANETOCENTRIC CONIC

C5 20.705 VHL 4.550

LNCH AZNTM LNCH TIME

90.00 19 ST 4

go.o0 10 45 25

100.00 21 4 33

100.00 12 0 37

110.00 22 28 42

110.OO 12 54 SS

FLIGHT TIME 392.00 ARRIVAL OATE NOV 24 1965

DISTANCE 874.604 EARTH TO MARS

LOL 34.61VL 32.829 GAL -?.12 4ZL 88.23 HCA 267.14 SMA 187.37 ECC .23980 INC 1.7661 Vl 29.982

LOP 301.75 VP 25.616 TAP -12.11AZP 90.09 TAL 321.74 TAp 228.88 RCA 142.44 APO 232.30 V2 Z6.14g

GP 2.27 ZAL 142.50 ZAP $9.38 ITS 182.08 ZAE 63.74 ETE 180.64 ZAC 86.03 ETC 258.26 CLP 39.32

DLA 12.08 RAL 184.28 RAO 8567.0 VEL 11.g20 PTH 2.12 VHp 4.784 DPA 11.08 RAp 184.12 ECC 1.3408

L-I TIME INJ LAT INJ LONG |NJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2608.80 -25.75 67.87 50.21 99.65 20 20 30 2006.6 -25.14 59.57

4482.75 9.03 187.69 44.79 03.05 12 0 8 3882.7 5.35 181.15

2324.42 -27.87 46.67 4g.95 100.99 21 43 18 IT24.4 -26.17 38.53

4240.16 10.14 169.47 44.20 61.73 13 11 17 5840.2 6.28 162.80

2067.39 -31.22 26.50 49.10 104.69 23 1 9 1467.4 -28.89 18.07

4069.95 13.02 154.85 42.50 58.11 14 2 48 3470.0 8.71 148.40

0IFFERENTIAL CORRECTION9

TOE-2.1782 TRA 7.8274 TC$-9.1122 BAU Z.SZS4

ROE .$43T RRA -.0648 RC8 .4504 FAu .17483

F08-2.7588 FRA T.3281 FC3-7.3100 BSP 46718

8OE 2.2450 8RA 7.8277 0C3 9.1233 FSP 3809

LAUNCH OATE OCT 28 1964

HELIOCENTRIC CQNIC

RL 148.81 LAL -.OO

RP 209.44 LAP -1.78

RC 311,551 64. 12.61

PLANETOCENTRIC CONIC

C$ 21.$80 VHL 4.824

LNCM AZMTH LNCH TII_

90.00 19 48 22

90.O0 10 44 24

100.00 21 10 3S

100.00 11 59 $1

110.00 22 32 9

110.O0 lZ 54 47

DIFFERENTIAL GORRECTION8

T0(-2.2922 111A 8.0983 TC3-8.9599 BAU 2.5629

ROE .§535 RRA -.0843 RC3 .435D FAU .19557

FDE-2.TID8 FRA 7.1080 FC3-8.6993 DSP 47270

DOE 2.3591BRA 8.01168 BC8 9.9885 FSP 3629

MIO-COURSE EXECUTION ACCURACY

SGTI3S$6.T SGIR S02.3 SGS 1041.6

RRT o.5716 RRF -.6090 RTF .9g38

SGB13360.8 RZ3 .0480 R13 -.9939

S6113344.6 SGZ 657.9 THA 178.05

FLIGHT TIME 394.00

DISTANCE 878.756

LOL 34.$1VL 32.834 GAL -T.Z9 AZL $8.22 HCA 268.38 SMA 187.45 ECC .24154 INC 1.7762

LOP 302.99 VP 23.$50 GAP -12.28 AZP 90.05 T/U_ 321.01 TAP 229.39 RCA 142.17 APO 232.73

GP 2.2Z Z/q. 143.27 2AP _kD.58 ET9 182.09 ZAE 62.66 ETE 180.69 ZAC 86.07 ETC 258.20

DLA II.SZ RAt. 184.92 RAD 6557.2 VEL 11.948 pTH 2.13 VHP 4.880 OpA 10.86 RAP 164.52

L-| TIM1[ IHJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2599.82 -26.$7 $7.38 51.26 99.89 20 26 41

4505.14 9.72 189.17 45.91 65.27 11 59 29

2318.30 -27.99 46.43 51.00 101.21 21 49 14

4261.70 10.93 170.69 45,33 61.97 13 10 53

2063.O9 -31.15 25.19 50.14 104.86 23 8 32

4089.66 13.72 155.94 43.63 58.38 14 2 57

MID-COURSE EXECUTION ACCURACY

SGT13474.6 $GR 799.3 SG3 987.1

flflT -.5676 RRF -.8061 RTF .9935

S8213491,5 223 .0496 R13 -.9935

$8II3462.4 1142 657.7 THA 178.07

ORBIT OETERMIHATION ACCURACY

ST 4089.8 SR 685.2 SS 1853.1

CRT -.8982 CR$ .7974 CST -.9887

LSA 4509.9 MSA 558.6 SSA 18.1

ELI 4118.1 EL2 487.2 ALF 173.23

ARRIVAL DATE NOV 26 1965

EARTH TO MARS

vl 29.982

V2 26.174

CLP 38.53

ECC 1.3519

INJ 2 LONG

1999.6 -25.03 59.09

3905.1 6.06 182.A1

1718.3 -26.08 38.11

3661.7 6.99 164.O0

1463.1 -28.79 17.77

3489.7 g.44 149.48

ORBIT DETERMINATION ACCURACY

ST 4191.8 SR 686.4 SS 1821.5

CRT -.7042 CRS .8024 CST -.9887

LSA 4590.6 MSA 535.2 SSA 16.0

EL1 4219.9 EL2 484.1ALF 173.33

LAUMCM DATE OCT 28 1944

MELIOCEMTRIC CONIC

RL 148.81 LAL -.00

RP 209.24 LAP -1.79

RC _!2.488 gL !2.4T

PLANETOCEMTRIC CONIC

C3 22.098 VNL 4.701

LMCH AZ147H LMCH TIME

90.00 19 49 40

90.00 10 43 22

100.00 21 18 38

100.OO 11 59 S

110.00 22 37 37

110.00 12 54 36

FLIGHT TIME 396.00 ARRIVAL DATE NOV 28 1965

DISTANCE 862.902 EARTH TO MARS

LOt. 34.61VL 32.839 GAL -7.46 AZL 88.21HCA 269.62 SMA 187.54 ECC .24337 INC 1.7863 Vl 29.982

LOP 304.22 vp 25.663 GAP -12.45 A_ 90.01 TAL 320.21 TAp 229.89 RCA 14|.90 ApO 233.18 V2 26.198

_p 2.!8 ZAL 144.03 ZAP 37.$1ET5 !82.09 ZAE 6!.59 [TE !80.74 ZAC S6.12 [TC 258.14 CLP 37.76

DLA 11.18 RAL 185.59 RAD 6597.g VEL 11,978 PTH 2.15 VHp 4.978 OpA 10.64 RAp 164.94 ECC 1.5636

L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2392.82 -26.39 $8.90 32.33 100.11 20 32 53 1992.8 -24.92 58.62

4527.83 10.41 190,48 4?.03 63.52 11 58 50 3927.8 6.77 183.69

2312.34 -27.81 46.00 52.07 101.42 21 55 10 1712.3 -25.96 37.70

4283.34 11.52 171.94 46.48 62.23 13 10 29 3883.5 7.72 165.22

2058.94 -31.0T 23.88 51.19 105.02 23 11 56 1458.9 -28.70 17.49

4109.71 14.44 137.06 44.78 56.67 14 3 6 3509.7 10.18 150.54

OIFFERENTIAL CORRECTIONS

TOE-2.409T TRA 8.3729 TC3-6.7941 BAU 2.6007

flOE .5838 flRA -.0543 RC3 .4202 FAU .13829

FDE-Z.6811 FRA S.8838 FC3-6.1238 BSP 47805

DOE 2.4748 OflA 8.3728 9C3 8.9042 FSP 3446

LAU_CN DATE OCT 28 1964

HELIOCENTRIC CONIC

RL 148.81 LAL -.00

RP 209.04 LAp -1.80

RC 313.411 64. 12.33

PLAN_TOCENTRIC CONIC

C3 22.854 VHL 4.781

LNCH AZMTN LNCH TIN[

90.00 19 95 59

90.O0 I0 42 20

100.O0 21 22 41

100.O0 11 58 19

110.00 22 43 8

110.O0 lZ 54 24

OIFFERENTIAL CCRRECTION8

10E-2.3317 TRA 8.8558 TC3-9.6291 9AU 2.6394

ROE .5741 RRA -.0848 RC3 .4061 FAU .147§3

FOE-2.6411 FRA 8.6884 FC3-3.3893 99P 48298

BDE 2.5939 BRA 8.8558 BC3 8.6387 F3P 3271

MID-COURSE EXECUTION ACCURACY

88T13908.8 SGR 799.5 SG3 934.6

RRT -.3642 RRF -.6039 RTF .9931

_',813632.1 R23 .0312 R13 -.9932

S6113614.3 SG2 637.3 THA 178.10

FLIGHT TIME 398.00

ORBIT DETERMINATION ACCURACY

ST 4292.8 SR 687.5 g8 1788.7

CRT -.TiO0 CRS .8074 CST -.9887

LSA 4670.9 MSA 531.7 SSA 15.8

EL1 4320.9 EL2 481.0 ALF 173.43

ARRIVAL OATE NOV 30 1965

DISTANCE 887.043 [ARTM TO MARS

LQt. 34.61 VL 32.844 GAL -7.64 AZI. 88.20 HCA 270.85 SMA 187.62 ECC .24327 INC 1.7965 Vl 29.982

LOP 305.48 VP 25.715 GAP -12.62 A_ 89.97 TAL 319.51 TAP 230.37 RCA 141.60 APO 233.64 V2 26.221

GP 2.14 2AL 144.83 ZAP 37.07 ITS 182.10 zAE 60.33 ETE 180.79 ZAC 86.17 ETC 258.07 CLP 37.01

OLA 10.74 RAL 166.25 RAO 6587.9 VEL 12,010 PTH 2.14 VHP 5.078 OpA 10.41 RAp 165.38 ECC 1.3761

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2388.20 -28.31 6S.43 53.42 100.34 20 39 3 1988.2 -24.81 58.17

4550.83 11.11 191,81 48.22 63.79 11 38 11 3950.8 7.50 185.00

2309.38 -27.74 45.39 33.15 101.62 22 1 8 1706,6 -23.85 37.30

4305.70 12.22 173.21 47.65 62.51 13 10 3 3703.7 8.45 166.46

2054.98 -31.00 25.60 32.26 105.18 23 17 21 1435.0 -28.61 17.21

4130.06 15.13 135.20 45.96 58.99 14 3 14 3330.1 10.93 131.64

MID-CouRSE EXECUTION ACCURACY OR�IT DETERMINATION ACCURACY

SGT13739.1 SGR 793.g SG3 884.1 ST 43g3.4 SR 888.5 SS 1794.g

RRT -.5513 RRF -.6025 RTF .9927 CRT -.7159 CRS .8123 CST -.9886

87_13762.0 R23 .0330 R13 -.9g26 LSA 4751.4 MSA 528.1SSA 15.7

SG113748.3 SGZ 636.6 THA 178.14 EL1 4421.3 EL2 4TT.T ALF 173.32

SSO



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 26 1964 FLIGHT TIM( 240.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.OQ

RF 235.94 LAP .35

RC 196.086 GL -46.7?

PLANETOCENTRIC CONIC

CS 30.136 VHL $.490

LNCH AZMTH LNCH TXN(

63.17 21 17 14

116.83 3 54 56

63.17 21 17 14

116.83 $ 34 58

S3.1T 21 1T 14

116.83 3 34 59

DISTANCE 5?0.925 EARTH TO MARS

LOt. 35.61 VL 33.182;AL -4.70 AZL 97.17 HCA 182.80 SMA 193.61 ECC .24588 1NC 7.1697 VI 29.990

LOP 218.39 VP 20.964 GAP 6.62 AZP 62.84 TAL 335.85 TAp 158.66 RCA 146.01 APO 241.22 V2 23.297

GP 32.21 ZAL 114.30 ZAP 136.63 ETS 136.51 ZAE 145.68 ETE 72.04 ZAC 120.70 ETC 253.5? CLP 149.23

DLA -38.23 RAL 143.85 RAD 6568.2 VEL 12.309 PTH 2.22 VHp 6.098 DpA 27.15 RAp 201.94 ECC 1.4960

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1579.99 22.52 17.94 22.08 121.75 21 43 34 960.0 26.55 10.75

5693.94 22.53 267.05 22.09 121.74 5 9 53 5093.9 26.56 259.86

1579.99 22.52 17.94 22.08 121.75 21 43 34 960.0 26.55 10.75

5693.94 22.53 267.05 22.09 121.74 5 9 53 5093.9 26.56 259.86

1579.99 22.52 17.94 22.08 121.75 21 43 34 980.0 26.55 10.75

5663.94 22.53 267.05 22.09 121.74 5 9 53 °5093.9 26.56 259.86

DIFFERENTIAL CQRRECTIONs

TDE 2.6481 TRA-I.9869 TC3 1.4626 BAU .9451

ROE 2.6104 RRA-l.1949 RC3 1.8337 FAU .14704

F0[-5.7039 FRA 2.3545 FC3-4.2242 BSP 16276

80E 3,T165 BRA 2.3196 BC3 2.3457 FSP 2146

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CCNIC

RL 148.57 LAL -.00

RP 235.59 LAP .32

RC 198.280 GL -37.22

PLAN(TOCENTRIC CONIC

C3 21.385 VHL 4.624

LNCH AZNTH LNCH TIN[

90.00 23 59 22

90.00 I 52 3

100.00 0 26 6

100.00 3 51 53

110.00 0 56 18

110.00 5 59 13

HID-COURSE EXECUTION ACCURACY

SGT 4145.8 SGR 3741.3 SG3 705.8

RflT .9642 RRF -.9987 RTF -.9496

SG8 5584.3 R23 -.1973 RI3 -.9603

SG1 5534.6 SG2 743.4 ?HA 41.96

FLIGHT TIN( 242.00

DISTANCE 574.541

LOL 35.61 VL 33.157 GAL -4.61 AZL 94.86 HCA 183.77 SMA 193.15 ECC .24371

LOP 219.36 VP 20.965 GAP 6.20 AZP 85.15 TAL 336.11 TAp 169.88 RCA 146.08

GAe 25.65 zAI. l_.S5 ZAP 140.77 ET$ 142.02 ZiU[ 151.66 ETE 68.56 ZAC 114.79

DLA -27.37 RAL 14&.77 RAG 6567,9 VEL 11.948 PTH 2.13 VHP 5.549 DPA 21.03

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIM( 1=0 CST TIM

1118.32 13.G0 338,11 15.95 116.08 23 58 0 516.3

698.51 23.80 311.60 19.96 105.81 2 3 41 98.5

979.89 10.42 326.32 14.32 118.18 0 42 28 379.9

5600.21 27.25 262.05 20.94 102.79 5 25 13 5000.2

947.99 4.99 320.61 11.03 123.86 0 52 6 346.0

5204.69 33.48 233.31 22,22 97.32 ? 24 58 4604.9

DIFFERENTIAL C.(_RECTION$

TOE 2.0081 TRA-2.0STT

ROE 1.3714 RRA-I.0553

FDE-5.1611FRA 5.$113

BO( 2.5498 BRA 2.31R3

MID-COURSI[ EXECUTION ACCURACY

TC3 2.0185 6AU .8161 8ST 4232.7 SGR 3072.6 SG3 879.7

RC3 2.0161 FAU .17290 RRT .tH563 RRF *.g692 RTF -.9552

FC5-9.9993 BSP 17219 ST_ 5230.5 R23 -.2063 R13 -.9778

BC3 2,9543 FSP 2707 SG1 5189.4 SG2 654.6 THA 35.68

ORBIT DETERMINATION ACCURACY

ST 2875.5 SR 2766.$ 8S 3176.0

CRT .9944 CRS .9999 CST .9925

LSA 5092.4 MSA 276.6 SSA .9

EL1 3964.7 ELI 211.4 ALF 43.89

ARRIVAL DATE JUN 28 1965

EARTH TO MARS

INC 4.8531 vl 29.990

APO 240.23 V2 23.333

ETC 254.44 CLP 149.40

RAP 199.74 ECC 1.3519

INJ 2 LAT INJ 2 LONG

16.87 330.96

25.74 303.47

14.11 319.47

28.74 253.56

9.40 314.30

34.13 224.13

ORBIT DETERMINATION ACCURACY

ST 2633.4 SR 199T.2 SS 3121.1

CRT .9939 CRS 1.0000 (ST .9929

LSA 4539.0 MSA 250.1 SSA 2.1

ELI 3300.4 (L2 175.5 ALF 37.13

LAUNCH DATE OCT 29 1664 FLIGHT TIME 244.00 ARRIVAL OATE JUN 30 1965

HELIOCEHTRIC CONIC

RL 148.57 LAL -.OO

RP 235.24 LAP .29

RC 200.460 GL -26.56

PLANETOC(NTRIC CONIC

CS iT.G01VHL 4.195

LNCH AZMTH LNCH TINS

90.00 21 37 15

90.00 4 19 1

100.00 22 46 46

100.00 5 52 11

110.00 23 29 26

110.00 7 26 1

DIFFERENTIAL CORRECTIONS

TOE 1.6443 TRA-2.06?4

ROE 1.0658 RRA -.9302

FDE-4.5794 F�A 4.0222

BO( 1.9595 BRA 2.26T0

OISTANCE 578.180 EARTH TO MARS

LOL 35.61 VL 33.134 GAL -4.54 AZL 95.48 HCA 184.74 SMA 192.72 ECC .24164 INC 3.4808 V! 29.990

LOP 220.34 VP 20.968 GAP 5.79 AZP 86.53 TAL 336.36 TAp 161.10 RCA 146.15 ApO 239.28 V2 23.369

GP 21.61 ZAL 121.04 ZAP 142.61ETS 146.99 ZAE 155.75 ETE 66.54 ZAC 110.79 ETC 254.89 CLP 148.97

DLA -19.15 RAL 151.88 RAO 6S_7.T VEL

L-I TIME INJ LAT

1541.52 .43

5471.20 28.26

1317.18 -.84

5170.77 29.?1

1183.51 -4.00

487T.20 33.42

TC3 2.4284 BAU .7442

RC3 2.0263 FAU .19068

FC3-9.3790 BSP 16555

BC3 3.1627 F_kO 3176

11.789 PTH 2.08 VHP 5.230 DpA 17.00 RAp 198.24 ECC 1.2897

INJ LONG INJ RT ASC INJ AZNTH lNJ TIME PO CST TIM INJ 2 LAT [HJ 2 LONG

2.22 11.22 118.31 22 2 57 941.5 4.21 355.56

252.76 17.91 88.18 S 50 12 4871.2 27.71 244.14

345.02 10._2 119.86 23 8 44 717.2 3.14 338.50

230.$9 17.84 86.58 7 18 22 4570.8 28.92 221.87

332.92 8.55 123.98 23 49 9 583.5 .49 326.71

207.67 17.41 62.35 8 47 18 4277.2 32.00 198.93

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4257.7 SGR 2611.1SG3 1003.3 ST 2418.8 SR 1511.4 SS 2935.6

RRT .6672 RRF -.9994 RTF -.9599 CRT .9940 CRS l.OO00 CST .9941

4994.6 R23 -.2124 RI3 -.9769 LSA 4087.S MSA 211.9 SSA 3.7

SGI 4962.1 SG2 369.3 THA 31.13 EL 1 2848.7 EL2 140.6 ALF 31.93

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 246.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC C(]qJC DISTANCE 581.834 EARTH TO MARS

RL 148.57 LAL -.00 LOt. 35.61VL 33.111GAL -4.4$ kZt. 92.37 HCA 185.72 SMA 192.30 ECC .23966 INC 2.5729 vl 29.990

RP 234.89 LAP .2G LOP 221,32 VIP 20.973 GAP 5,39 AZP 87.44 TAL 336.59 TAp 162.31 RCA 146.21 APO 238.39 v2 23.405

RC 202.623 GL -22.01G_ 16.63 2AL 122.40 ZAP 143.71 (TS 151.16 2A( 158.75 ET( 65.60 ZAC 107.95 (TC 255.15 CLP 148.28

PLAN[TOCENTRIC CONIC

C3 15.034 VHL 5.954 DLA 012.90 RAL 134,00 RAD 6567.6 V[L

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

90.00 20 45 57 1744.83 -6.10

90.00 5 27 15 5215.59 26.30

100.00 22 0 37 1505.94 -7.12

100.00 6 53 17 4921).71 27.44

110.00 22 53 49 1337.32 -9.T8

110.00 6 19 34 4669.09 30.45

DIFFERENTIAL CORRECTIONS

TOE 1.3958 TRA-2.0693 TC3 2.6690 BAU .6920

ROE .7853 RRA -.9279 RC3 1,9592 FAU .20496

FOE-4.1384 FRA 4.5742 FC-11.3493 BSP 16441

8DE 1.6015 BRA 2.2287 BC3 3.3109 FSP 3573

11.705 PTH 2.06 VHP 5.00? DPA 14.19 RAp 197.16 (CC 1.2573

INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

13,80 10.59 117.71 21 13 2 1144.8 -2.34 6.93

234.21 15.39 79.11 6 54 9 4613.6 24.53 225.98

3S5.5S 10.03 119.11 22 25 41 903.9 -3.19 348.76

213.08 15.12 77.65 8 17 26 4329.7 23.46 204.82

341,08 8.4! 122,92 23 16 6 73T.3 -5.38 334.75

192.40 14,24 73.66 9 36 23 406g.1 27.91 184.12

NID-COUR$i[ IX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4243.8 _ t282.5 _k;3 1102.2 ST 2224.0 SR 1197.3 SS 2742.5

RRT ,�GGO Rf_r -.9993 RTF -.8603 CRT ,9934 CRS .g9gg CST .9949

4818.5 R23 -.2_13 R13 -.9?46 LSA 3723.8 MSA 184.8 SSA 6.0

SG1 4790.1SG2 $22,4 THA 27.82 EL1 2522.9 EL2 120.9 ALF 29.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE OCT 29 lgG4 FLIGHT TIME 246.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC

RL 149.$7 LAL -.00

RP 234.53 LAp .22

RC 204.770 GL -16.96

PLANET(_ENTRIC COMIC

C3 14.469 VHL 3.804 OLA

LNCH AZNTH LNCH T/HE L-I TIME INJ LAT

90.00 20 12 19 1887.80 -10.53

90.00 6 12 57 5035.95 23.44

lOO.O0 21 29 48 IG$7.91 -11.47

100,00 7 36 10 4761.07 24.45

110.00 22 29 9 1451.98 -13.95

110.00 8 55 17 4519.76 27.13

DIFFERENTIAL C._RRECTION8

TDE 1,2300 TRA-2.O4G3 TC3 2.846_ BAU .6601

ROE .6188 RRA -.7406 RE3 1.8R67 FAU .21868

FOE-3.8186 FRA 5.0031FC-13.0888 651= 16123

8DE 1.3789 BRA 2.1762 0C3 3.4122 FSP 3672

DISTANCE 585.504 EARTH TO MARS

LOt. 35.61 VL 33.090 GAL -4.39 AZL 91.93 HCA 186.70 SMA 191.90 ECC .23778 INC 1.9268 vl 29.990

LOP 222.31 Vp 20.981 GAP 4.99 AZP 86.09 TAL 336.62 TAp 163.52 RCA 146.27 APO 237.53 V2 23.442

GP 16.43 ZAL 123.06 ZAP 143.95 ETS 154.59 ZAE 161.08 ETE 65.65 ZAC 105.65 ETC 255.31 CLp 147.46

-8.05 RAL 136.51RAD 6567.6 VEL 11.656 PTH 2.05 VHp 4.832 DPA 12.14 RAp 196.35 ECC 1.2381

ZNJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

21.76 10.91 116.44 20 43 46 1267.8 -6.90 14.97

221.99 13.88 73.64 7 36 53 4436.D 20.97 214.19

2.90 10.42 117.79 21 57 4 1037.9 -7.66 356.18

201.44 13.54 72.24 8 57 31 4161.1 21.79 193.65

347.34 8.98 121.53 22 53 21 852.0 -9.68 340.65

182.05 12.48 68.36 10 10 37 3919.8 23.95 174.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOq ACCURACY

8GT 4220.4 SGAR 2046.4 SG3 1191.2 ST 2075.7 SR 992.4 SS 2586.7

RRT .9650 RRF -.9990 RTF -.9607 CRT .9929 CRS .9995 CST .9959

SGB 4690._ R23 -.2265 R13 -.9731 LSA 3458.2 MSA 158.7 SSA 9.1

861 4665.1SG2 485.5 THA 25.37 EL1 2298.3 EL2 106.9 ALF 25.45

LAUNCH PATE OCT 29 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUL 6 1965

HELIOCENTR|C r._NIC

RL 149.$7 LAL -.00

RP 234.17 LAP .19

RC 206.900 r,,L -12.97

PLAN[T_ENTRIC CDNIC

CS ]3.707 VHL 3.702

INCH AZNTH INCH TIM(

90.00 19 47 17

R0.00 8 46 50

100.00 21 6 39

100.00 6 10 9

110.00 22 10 26

110.00 9 22 34

DIFFERENTIAL CCRRECTION6

TDE 1.1059 TRA-2.0156 TC3 2.9620 OAU .6351

ROE .5098 RRA -.6715 RC3 1.7995 FAU .23109

FDE-3,5823 FRA 5.3820 FC-14.5959 9SP 15862

BOE 1.2178 BRA 2.1245 8C3 5.4658 F_P 4168

DISTANCE 589.191 EARTH TO MARS

L04. 35.61 VL 33.069 GAL -4.32 AZL 91.44 HCA 187.69 SMA 191.52 ECC .23598 INC 1.4445 V1 29.990

LOP 223.29 VP 20.990 GAp 4.60 AZP 88.57 TAt. 337.04 TAp 164.73 RCA 146.33 APO 236.72 V2 23.479

6P 14.76 ZAL 123.36 ZAp 143.78 ETS 157.43 Z_[ 162.96 ETE 66.62 ZAC 104.24 ET¢ 255.46 CLp 146.54

OLA -4.19 RAL 156.63 RAO 6567.5 VEL 11.623 PTH 2.04 VHp 4.685 DPA I0.80 RAp 195.69 ECC 1.2256

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

1997.67 -13.78 28.19 11.53 114.98 20 20 34 1397,7 -10.30 21.24

4902.24 20.60 213.22 13.05 70.13 8 8 33 4302.2 17.71 205.74

1741.61 -14.68 8.92 11.08 116.33 21 35 41 1141.6 -11.03 2.03

4633.33 21.54 193.08 12.67 68.76 9 27 22 4033.5 ]8.48 185.64

1342.08 -17.09 352.43 9.74 120.06 22 36 5 942,1 -12.97 343.75

4405.83 24.03 174.63 11.51 64.94 10 36 20 3805.8 20.47 167.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k_T 4165.9 8DR 1866.4 SG3 1272.6 ST 1952.9 SR 849.5 SS 2454.7

RRT .9640 Rl_ r -.9996 RTF -.9612 CRT .9922 CR$ .9966 CST .9970

SGB 4583.1 R23 -,8269 R13 -.9720 LSA 3247.0 MSA 133.9 SSA 13.5

SGI 4560.4 $62 455.4 THA 23.51 EL1 2127.5 EL2 9T.1 ALF 23.40

LAUNCH DATE OCT 29 t964 FLIGHT TIN( 252.00 ARRIVAL DATE JUL 8 t965

HELIOCENTRIC CONIC

RL 148.57 LAL -.DO

HP 263.80 LAP .16

RC 209.011GL -9.76

PLANET(_ENTR1C CONIC

CS 13.187 VHL S.GZ9

LNCH AZHTH LNCH T|ME

90,00 19 27 20

90.00 7 13 28

100.00 20 48 11

100.00 B 35 18

|10.00 21 55 17

110.00 9 44 4]

D%STANCE 592.8g2 EARTH TO HARS

LOL 35.81 VL 33.050 GAL -4.26 AZL 91.07 HCA 186.68 SMk lg1.16 ECC .23427 |HC 1.0701 VI 29.990

LOP 224.26 Vp 21.001 GAp 4.21 AZP 88.94 TAL 337.25 TAp 165.93 RCA 146.$8 APO 235.95 V2 23.517

GP 13.45 ZAL 123.40 ZAP 143.34 ETS 159.78 ZAE 164.53 ETE 68.51 ZAC 102o97 ETC 255.51 CLP 145.57

DLA -1.07 RAL 157.46 RAD 6567.5 VEL 11.600 PTH 2.D3 VHp 4.533 DPA 9.41 RAp ]93.15 ECC 1.2167

L-| TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT tNJ 2 LONG

2066.09 -16.26 33.31 12.21 113.51 20 2 6 1486.1 -12.94 26.40

4796.33 18.01 206.33 12.39 67.77 8 33 24 4196.4 14.84 199.29

1823.30 -17.13 13.91 11.79 114.86 21 18 36 1225.3 -13.66 6.86

4332.37 18.91 166,72 12.19 66.41 9 50 30 3932.4 15.56 179.33

1615.25 -19.53 356.70 10.53 118.63 22 22 12 t015.3 -15.56 349.83

4315.19 21.32 169.01 10.97 62.63 10 56 36 3715.2 17.49 161.98

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0099 TRA-].9773 TC3 3.0414 BAU .6157 SGT 4143.5 SGR 1728.0 8G3 1351.3 ST 1850.7 SR 748.1SS 2350.2

ROE .4358 RRA -.6146 RE3 1.7268 FAU .24334 RRT .9629 RRF -.9960 RTF -.9615 CRT .9914 CRS .9974 CST .9990

FOE-3.$628 FRA 5.7205 FC-15.9990 9SP 15602 SrdS 4489.4 R23 -.2296 R13 -.9712 LSA 3081.4 MSA 113.0 SSA 19.4

8DE 1.0999 BRA 2.0708 BC3 3.4975 FSP 4442 SG1 4468.5 862 432.2 THA 22.10 EL1 1994.1 EL2 91.1 ALF 21.89

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 234.00 ARRIVAL DATE JUL 10 1963

HELIOCENTRIC CONIC DISTANCE 596.607 EARTH TO MARS

RL 148.$7 LAL -.00 LOL 35.61VL 33.031 6AL -4.20 AZL 90.77 HCA 189.67 SHA 190,82 ECC .23263 |NC .7680 Vl 29.990

RP 236.44 LAP .13 LOP 223.27 VP 21.014 GAP 3.93 AZP 99.24 TAL 337.46 TAp 167.13 RCA 146.43 APO 235.22 V2 23.535

RC 211.104 GL -7.12 GP 12.40 2AL 123.29 ZAP 142.71 ET8 161 .TS ZAE 165.83 ETE 71.33 ZAC 101.94 ETC 233.57 CLp 144.34

PLAN(TOCENTRIC CONIC

CS 12.761VHL 3.372 OLA 1.52 RAt. 136.10 RAO G667.3 VEL 11.382 FTH 2.03 VHp 4.437 DFA 8.46 RAp 194.67 ECC 1.2100

INCH AZMTH INCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 19 10 44 2139.46 -18.19 38.02 12.87 118.09 19 46 44 1559.3 -15.04 30.76

90.00 7 33 11 4709.47 15.69 201.21 12.33 66.12 8 53 40 4109.3 12.33 194.]4

100.00 20 32 47 1894.81 -19.09 18.16 12.48 113.43 21 4 22 1294.8 -13.73 10.96

100.00 8 33 49 4448.38 16.39 181,66 11.93 64.76 10 9 58 3849.4 13.04 174.63

110.00 21 42 39 1676.14 -21.48 .36 |1.27 117.26 22 10 35 1076.1 -17.63 356.31

110.00 10 2 27 4240.80 18.93 164,56 10.86 60.99 11 13 7 3640.8 14.91 157.75

OIFF(RENTIAL CCRRECTION6 MID-COURSE EXECUT|(:N ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9664 TRA-1.9313 TC3 3.1033 BAU .6012 SGT 4095.8 SGR 1621.5 863 1430.8 97 1767.6 SR 676.3 SS 2273.4

ROE .$833 flRA -.5639 RC3 1.6697 FAU .23628 RRT .9617 RRF -.9972 RTF -.9616 CRT .9902 CR9 .9934 CST .9987

FOE-3.2217 FRA 6.0174 FC-17.3868 BSP 15236 SG8 4405.1 R23 -.2291 R13 -.9706 LSA 2957.8 MSA 98.0 SSA 26.4

80E 1.0126 BRA 2.0127 BE3 3.5240 FSP 4675 SGI 4363.5 SG2 415.3 THA 21.04 ELI 1890.3 EL2 88.1ALF 20.80

562



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

hAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.37 LAL -.00

RP 233.0T LAp .10

RC 213.179 GL -4.92

PLANETOCENTRIC CONIC

C3 12.439 VHL 3.527

bNCH AZMTH LNCH TIME

90.00 18 56 30

90.00 7 53 24

100.00 20 19 34

100.00 9 13 1

110.00 21 31 47

110.00 10 17 18

FLIGHT TIRE 256.00 ARRIVAL DATE JUL 12 1965

DISTANCE 600.335 EARTH TO MARS

LOL 35.61VL 33.013 GAL -4.14 AZL 90.53 HCA 190.66 SMA 190.50 ECC .23107 INC .5262 VI 29.990

LOP 226.27 VP 21.028 GAP 3.46 AZP 09.48 TAL 337.65 TAp 168.32 RCA 146.48 APO 234.52 V2 23.593

GP 11.54 2AL 123.09 ZAP 141.93 ETS 163.42 ZAE 166.97 ETE 75.17 ZAC 101.08 ETC 255.61CbP 143.47

OLA 3.70 RAL 158.60 RAD 6567.5 VEL 11.568 PTH 2.02 VHp 4.327 DpA 7.71 RAp 194.24 ECC 1.2047

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2221.75 -19.74 41.94 13.48 110.72 19 33 3_ 1621.7 -18.75 34.54

4636.26 13.63 196.82 12.23 64.94 9 10 41 4036.3 10.14 189.88

1953.60 -20.64 21.85 13.10 112.11 20 52 8 1333.8 -17.46 14.50

4379.44 14.50 177.51 11.80 63.57 10 26 1 3779.4 10.84 170.63

1727.79 -23.05 3.54 11.94 115.97 22 O 35 1127.8 -19.37 386.33

4178.22 16.82 160.93 10.50 59.79 11 26 56 3578.2 12.68 134.27

DIFFERENTIAL CORRECTIONS

TOE .8662 TRA-1.8906 TC3 3.1127 BAU .5829

ROE .3453 RRA -.5287 RC3 1.6117 FAU .26758

FOE-3.0732 FRA 8.3385 FC-18.6238 BSP 15079

BO( .9326 BRA 1.9631 BC3 3.5052 FSAD 4983

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 232.70 LAP .OT

RC 215.236 GL -3.04

PLAN[TOCENTRIC CONIC

C3 12.173 VHL 3,489

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

90.00 16 43 59 2275.64 -21.00

90.00 8 9 2 4573.21 11.78

100.00 ZO 7 57 2004.80 -21.92

100.00 9 Z7 45 4319.29 12.65

110.00 21 22 15 1772.37 -24.35

110.00 10 29 56 4124.48 14.96

DIFFERENTIAL CGRRECTIONS

TDE .8298 TRA-1.SZ18 TC3 3.1848 8AU .5786

ROE .3204 RNA -.4923 RCS 1.5799 FAU .26179

FOE-3.0038 FRA 8.5882 FC-ZO.D4QS B_P 24315

BOE .$895 BRA !.6672 8C3 3.5552 FSIP 5169

MID-COURSE EXECUTION ACCuRACy

SGT 4034.1 SGR 1532.4 SG3 1506.4

RRT .9601RRF -.9963 RTF -.9615

SGB 4315.3 R23 -.2282 R13 -.9700

SG1 4296.5 SG2 402.5 THA 20.22

FLIGHT TIME 258.00

ORBIT DETERMINATION ACCURACY

ST 1684.4 SR 618.7 SS 2201.3

CRT .9887 CRS .9923 CST .9993

LSA 2838.4 NSA 88.5 SgA 34.0

EL1 1792.3 EL2 87.0 ALF 20.01

ARRIVAL DATE JUL 14 1965

DISTANCE 604.080 EARTH TO MARS

LOL 35.61VL 32.996 GAL -4.08 AZL 90.32 HCA 191.66 SMA 190.19 ECC .22959 INC .3195 vl 29.990

LOP 227.27 VP 21.044 GAP 3.09 AZP 89.68 TkL 337.84 TAp 169.51 RCA 146.53 APO 233.86 V2 23.631

6P 10.63 ZAL 122.85 ZAP 141.05 ETS 164.86 ZAE 167.89 ETE 80.01 ZAC 100.36 ETC 255.65 CLP 142.35

DLA 5.56 RAL 159.00 RAD 6567.5 VEL 11.557 PTH 2.02 VHp 4.224 DpA 7.11 RAp 193.83 ECC 1.2003

INJ _G |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.39 14.02 109.44 19 21 85 1675.6 -18.16 37.87

193.12 12.18 64.06 9 25 16 3973.2 8.20 186.27

25.11 13.66 110.85 20 41 22 1404.8 -18.88 17.62

174.00 11.73 62.69 10 39 44 3719.3 8.89 167.23

6.35 12.54 114.76 21 51 46 1172.4 -20.81 358.99

157.89 10.40 58.90 11 38 43 3524.5 10.73 151.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3978.9 SGR 1467.0 SG3 1588.6 ST 1635.4 SR S80.9 SS 2164.5

RRT ,9609 RRF -.9952 RTF -.9634 CRT .9885 CRS .9887 CST .9996

SG8 4240.7 R23 -.2196 R13 -.9710 LSA 2772.8 MSA 85.0 SSA 39.2

$G1 4223.4 862 382.7 THA 19.68 ELI 1733.6 EL2 82.7 ALF 19.39

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 232.32 LAp .03

RC 211.215 GL -1.42

PLANETOCENTRIC CONIC

C3 11.949 VML 3.457

LNCH AZNTH LNCH TIME

90.00 18 32 51

90.00 8 22 42

100.00 1_ 57 38

100.00 9 40 36

110.00 21 1344

110.00 10 40 59

FLIGHT TIME 260.00 ARRIVAL DATE JUL 16 1965

DISTANCE 607.832 EARTH TO MARS

LOL 35o61 VL 32.979 GAL -4.03 AZL 90.15 HCA 192.67 SMA 189.90 ECC .22618 INC .1406 Vl 29.990

LOP 228.27 Vp 21.062 GAp 2.73 AZP 89.85 TAb 338.02 TAp I70.69 RCA 146.57 Apo 233.23 VZ 23.670

GP 10.22 ZAL 122.58 ZAp 140.08 ETS 166.10 ZAE 168.60 ET[ 85.84 ZAC 99.74 ETC 255.68 CLP 141.20

OLA 7.18 RAL 159.31RAD 6567.5 VEL 11.547 PTH 2.02 VHp 4.127 DpA 6.63 RAp 193.44 ECC 1.1967

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2322.92 -22.04 48.46 14.50 108.24 19 11 34 1722.9 -I9.34 40.83

4518.10 10.12 189.92 12.17 63.41 9 38 0 3918.1 6.47 183.14

2049.48 -22.97 28.01 14.16 109.67 20 31 47 1449.5 -20.08 20.40

4266.76 10.99 170.98 11.72 62.03 10 51 43 3666.8 7.16 164.29

1811.32 -25.44 8.85 13.08 113.64 21 43 55 1211.3 -22.02 1.36

4077.70 13.29 155.28 10.36 58.21 11 48 57 3477.7 9.00 148.82

DIFFERENTIAL C(_RRECTIONS

TOE .7642 TRA-1.T866 TC3 3.1176 8AU .5554

ROE .2970 RRA -.4669 RC3 1.5384 FAU .29316

FOE-2.8901 FRA 6.9055 FC-21.2396 8SP 14377

BDE .8199 BRA 1.8466 BC3 3.4765 FSP 5498

LAUNCH DATE OCT 29 1964

HELIOCENTRIC C_IC

RL 148.57 LAL -.00

RP 231.93 LAP .00

RC 219.295 GL -.01

PLANETOCENTRIC CONIC

C3 11.755 VHL 3.429

LNCH AZNTH LNCH TIME

90.00 18 22 47

90.00 8 34 47

100.00 19 48 18

100.00 9 51 57

110.00 21 6 4

110.00 10 50 41

DIFFERENTIAL CCRRECTIONS

TOE .7196 TRA-I.7333 TC3 3.0671 8AU .5402

ROE .2808 RRA -.4433 RC3 1.5113 FAu .30601

F06-2.8137 FRA 7.1951 FC-22.5366 B_P 14038

8DE .7725 BRA 1.7891 BC3 3.4372 FSP 5778

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3893.4 SGR 1407.8 SG3 1665.7 ST 1552.5 SR 546.0 Ss 2113,0

RRT .9567 RRF -.9939 RTF -.9612 CRT .9852 CRS .9834 CST .9994

SG6 4140.1 R23 -.2234 R13 -.9691 LSA 2676.3 NSA 96.0 SSA 40.2

SGI 4122.0 SG2 386.9 THA 19.26 EL1 1643.4 EL2 88.4 ALF 19.17

FLIGHT TIME 262.00 ARRIVAL DATE JUL 18 1965

DISTANCE 611.600 EARTH TO MARS

LOL 35.61 VL 32.964 GAL -3.98 AZL 90.00 HCA 193.67 SMA 189.62 ECC .22884 INC .OOO0 VI 29.990

LOP 229.28 VP 21.062 GAP 2.37 AZP 90.00 TN. 338.19 TAp 171.86 RCA 146.61 APO 232.64 V2 23.709

GP 9.71 ZAL 122.29 ZAP 139.03 ETS 167.19 ZAE 169.09 ETE 92.60 ZAC 99.20 ETC 255.71 CLP 140.00

DLA 8.60 RAL 159.58 RAD 6567.4 VEL 11.539 PTH Z.01VHp 4.034 DpA 6.24 RAp 193.05 ECC 1.1935

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN IHJ 2 LAT INJ 2 LONG

2364.97 -22.91 51.24 14.93 107.11 19 2 12 1765.0 -20.35 43.50

4469.17 8.61 187.11 12.19 62.92 9 49 16 3869.2 4.92 180.39

2089.14 -23.85 30.62 14.60 108.57 20 23 7 1489.1 -21.10 22.91

4220.23 9.49 168.34 11.72 61.52 11 2 17 3620.2 5.61 161.70

1845.78 -26.36 11.10 13.56 112.59 21 36 50 1245.8 -23.07 3.49

4036.35 11.80 153.01 10.35 57.68 11 57 57 3436.4 7.45 146.61

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3809.1 $GR 1362.2 SG3 1746.9 ST 1490.8 SR 521.2 SS 2060.6

RRT .9546 RRF -.99_4 RTF -.g607 CRT .9830 CRS .g773 CS7 .9990

SG8 4045.3 R23 -.2210 R13 -.g685 LSA 2609.5 MSA 110.1 $SA 39.1

SGI 4027.1 362 383.g THA 1g.03 ELI 1576.7 EL2 90.6 AbF lg.05

S63



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 29 19G4

HELIOCENTRIC CONIC

RL 148.57 LAL -.OD

RF 231.ST LAP -.03

RC 211.297 GL 1.23

PLAN(TOCENTR ZC CONIC

C3 11.585 VHL 3.404

LNCH AZMTM LNCH TIM2

90.00 18 13 $8

90.00 8 45 $8

100.00 19 39 48

100.00 10 E T

110.00 20 59 8

110.00 10 59 19

FLIGHT TIM( 284.00 ARRIVAL DATE JUL 20 1965

OISTAMCE 615.378 EARTH TO HARS

LOi.. 35.61 YL 32.949 GAL -3.94 AZL 89.87 HCA 194.68 SMA 18g.36 ECC .22557 INC .1280 vl 29.990

LOP 230.28 yp 21.103 GAP 2.02 AZP 90.12 TAL 338.35 TAp 173.03 RCA 146.65 Apo 232.07 V2 23.749

GP 9.26 ZAL 122.01 ZkP 137.92 ETS 168.16 ZAE 169.35 ETE 100.05 ZAC 98.71 ETC 255.74 CLp 138.76

DLA 9;88 RAL 189.77 RAD 8587.4 VEL 11.531 PTH 2.01 VHP 3.946 DpA 5.93 RAp 192.66 ECC 1.1907

L-i TIN( IMJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

t4OR.TZ -23.64 55.76 15.31 106.05 18 53 39 1802.7 -21.22 45.93

4425.52 7.25 184.$2 12.23 62.55 9 59 25 3825.3 3.51 177.93

2124.89 -24.80 33.00 14.99 107.53 20 15 13 1524.7 -21.97 25.19

4178.50 8.13 168.00 11.75 61.14 11 11 45 3578.6 4.22 159.40

1878.58 -27.15 13.15 13.98 111.61 21 30 22 1276.8 -23.97 5.45

$R99.46_" 10.45 151.01 10.35 57.27 12 5 58 33g9.5 6.06 144.66

DIFFERENTIAL CCRRECTIONS

TOE .8581 TRA-1.8978 TC3 2.9658 BAU .5133

ROE .ZGSO NRA -.4ZG? tiCS 1.4787 FAU .31680

FO_-R.SR28 FRA 7.3430 FC-23.8585 BSlP 14168

BIDE .7094 ORA 1.7509 BCS 3.$140 FSP 6180

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG;T 3703.8 SGR 1320.5 SG3 1824.7 ST 1410.0 SR 497.8 SS 2037.8

RRT .9490 RRF -.9907 RTF -.9578 CRT .9779 CR9 .9688 C9T .9965

SGB 3932.1 RE3 -.2262 R13 -.9682 LSA 2524.1 MSA 125.4 SSk 59.1

SG1 $912.3 SG2 $94.3 THA 18.69 ELI 1492.0 EL2 98.3 ALF 19.13

LAUOICH DATE OCT 29 194_4 FLIGHT TIME 288.OD

HELIOCENTRIC C_NIC

RL 148.57 LAL -.00

NP E31.20 LAP -.Os

RC Z28.281 GL 2.$4

PLAN(TOCENTRIC CONIC

C3 11.432 VHL 3.$81

LNCM AZNTH LNCH TIM(

90.00 18 S 7

90.00 8 55 27

100.00 19 31 58

1OO.O0 10 11 10

110.00 20 52 41

110.00 11 7 4

ARR|VAL DATE JUL 22 1965

DISTANCE 819.169

LOL 35.61 VL 32.935 GAL -3.29 AZL 89.76 HCA 195.89 SHA 189.11 ECC .22436

LOP 281.30 VP 21.128 GAP 1.87 AZP 90.23 TkL 338.50 TAP 174.19 RCA 146.88

GP 6.88 ZAL 121.70 ZAP 13_.74 ET_ 169.02 ZAE 169.35 ETE 107.89 ZAC 98.28

OLA 10.98 RAt. 159,94 MAD 8567.4 VEL 11.525 PTH 2.01 VHP 3.861 DpA 5.89

L-I TIN( INJ LAT INJ lONG INJ RT ASC INJ AZI4TH IMJ TIME PC) CST TIM

2459.99 -24.27 56.08 15.64 105.05 18 45 44 1837.0

4325.54 5.99 182.37 12.28 62.27 10 8 33 3785.5

2158.90 -25.t9 35.17 15.34 108.56 20 7 55 1556.9

4140._ 6.88 163.89 11.79 60.84 11 20 19 3540.9

1904.$2 -17.03 15.02 14.36 110.70 21 24 25 1304.3

5969.20 9,21 149.21 10,37 56.94 12 13 10 3366.2

DIFFERENTIAL COtR2CTION$

TOE .838S TRA-1.S244 TC$ 2.9557 BAU .504T

RE2 .2520 RRA -.4094 RCS 1,4711 FAU °33193

F0(-2.8749 FRA 7.79_0 FC-25,1190 Blip 13399

20E .8861 BRA 1.4745 KS 3.$019 F_P 6596

EARTH TO MARS

|NC .2375 vl 29.990

APO 231.54 V2 23.788

ETC 255.76 CLP 137.48

RAp 192.26 ECC 1.1881

1NJ 2 LAT INJ 2 LONG

-21.97 48.16

2.23 175.70

-22.74 27.28

2.95 157.32

-24.76 7.20

4.80 142.91

ORBIT DETERMINAT|ON ACCURACY

ST 1368.9 8R 486.1 SS 2031.5

CRT .9772 CR9 .9614 CST .9971

LSA 2493.0 MSA 144.8 SSA 36.3

EL1 1449.4 (L2 97.5 ALF 19.23

MID-COURSE EXECUTION ACCURACY

SGT 3909,3 STIR 1294.0 SG3 1912.9

RRT .1485 RRF -.9890 RTF -.9564

_K4J 5033.3 fl23 -.2188 R13 -.9868

IWel 3013.7 _2 387.7 THA 18.99

LAUNCH DATE 0C1 |8 1984 FLIGHT TIN( 288.00 ARRIVAL DATE JUL 24 1965

HELI_EMTRIC CONIC EARTH TO MARS

RL 148.57 LAL -.OO LOt. 35.61 YL 32.922 GAL -3.85 AZL 89.66 HCA 198.71 SMA 188.87 ECC .22322 [NC .3396 Vt 29.990

RP 23D.8, LAP -.10 LOP 232.31 VP 21.150 GAP 1.33 AZP 90033 TAL 358.84 TAp 175.35 RCA 146.71 APO 231.03 V2 23.627

RC 223.247 GL 3.33 GP 8.54 ZAL 121.44 ZAP 135.51 ETS 169.79 ZAE 169.10 ETE 115.69 ZAC g7.88 ETC 255.78 CLP 136.16

PLAN(TOCENTRIC CONIC

C3 11.298 VHL 3.361 DLA 11.99 RAL 160.09 RAG 6567.4 VEL 11.519 PTH 2.01 VHP 3.78D DpA 5.51 RAp 191.84 ECC 1.1659

LNCH AZMTM LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

90.00 17 57 17 2488.27 -24.81 58.21 15.94 104.11 18 38 25 1868.3 -22.62 50.22

90.00 9 4 'S 4349.29 4.84 180.33 12.34 62.07 10 16 53 3749.3 1.06 173.69

100.00 19 24 44 2188.23 -23.80 37.18 15.65 105.64 20 1-1D 1586.2 -23.41 29.20

100.00 10 19 40 4109.58 5.74 181.98 11.84 60.81 11 28 7 3506.6 1.78 155.43

110.00 20 48 47 1929.31 -28.43 19.74 14.71 109.84 21 18 58 1329.5 -25.46 8.82

110.00 11 14 7 3936.05 8.10 147.80 10.40 56.68 12 19 43 3336.0 3.66 141.33

DISTANCE 622.972

DIFFERENTIAL C.CRRECTION8

TOE .8009 TRA*I.SSSQ TC3 2.2717 BAU .4965

ROE .2505 RRA -.3920 RC3 1.4601 FAU .34529

FDE-2.Q189 FRA 8.0944 FC-26.4828 BSP 12994

BIDE .8510 liRA 1.8133 BC3 3.2216 FSP 6698

LAUNCH DATE OCT 29 1984

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

$GT 3494,9 SGR 1289.7 SG3 1999.1 97 1312.3 8R 474.6 99 2016.4

RRT .9453 RRF -.9871 RTF -.957D CRT .9744 CRS .9519 C9T .9955

SG8 3712.4 R23 -.2175 R13 -.9656 LSA 2446.5 MSA 183.8 SSA 34.g

SG1 3697.9 SG2 391.3 THA 19.18 EL1 1391.9 ELI 100.7 ALF 19.32

PLIGHT TIME 270.00 ARRIVAL DATE JUL 26 1965

DISTANCE 628.796 EARTH TO MARS

LOt. 35.61 VL 32.909 GAL -S.81 AZL 29.57 HCA 197.73 SHA 188.63 ECC .22214 INC .4282 Vl 29.990

LOP 233.33 VP 21.175 GAP 1.00 AZP 90.41 TAt. 338.77 TAP 176.50 RCA 146.74 APO 230.56 v2 23.867

GP 8.24 ZAL 121.18 ZAP 134.22 ETS 170.48 ZAE 168.59 ETE 123.11 ZAC 97.52 ETC 255.81 CLP 134.80

HELIOCENTRIC CONIC

RL 148.37 LAL -.OO

RP ,30.43 LAP -.13

RC 227.198 GL 4.22

PLAN[TOCENTNIC CONIC

C$ 11.178 VIHL 8.343 DLA 12.90 RAL 180.21 RAO 6567.4 V[L 11.514 pTH 2.01 VHp 3.702 DpA 5.38 RAp 191.41 ECC 1.1839

LNCM AZMTH LNCH TIN( L-I TIM( IMJ LAT INJ L(:NG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 $0 0 2497.02 -25.27 60.19 16.22 103.22 18 31 37

90.00 9 12 42 4518.02 S.78 i79.46 12.40 61.92 10 24 38

100.00 19 19 2 2215.14 -28.29 39.03 15.94 104.78 19 54 55

100.00 10 27 22 4075.14 4.69 160.25 11.90 60.44 11 55 17

110.00 20 41 19 1952.51 -28.95 16.33 15.02 109.03 21 13 52

110.00 11 20 $4 3908.54 7.06 146.14 10.44 56.47 12 25 42

DIFFERENTIAL C_RRECTION9 MID-COURSE 2xECUTI(_I ACCURACY

TOE .5892 TRA-1.SOt5 TC3 2.7742 BAU .4679 SGT 3370.9 SGR 1250.9 SG3 2067.4

flOE .'453 RRA -.3727 tiCS 1.4537 FAU .35938 RRT .9417 RRF -.9952 RTF -.9352

FOE-2.5774 FRA 8.3897 FC-27.9459 BS4P 12533 _ 3595.5 R23 -.2169 R13 -.9844

BDE .8198 BRA 1.5425 BC3 5.1320 FSP 699? SG1 3573.G SG2 396.9 THA 19.51

PC) C9T TIM [NJ 2 LAT INJ 2 LONG

1897.0 -23.20 52.13

3716.0 -.01 171.82

1813.1 -23.99 30.98

3475.1 .72 153.71

1352.5 -28.08 10.32

3308.5 2.61 139.89

ORBIT DETERMINATION ACCURACY

ST 1258.0 SR 466.4 SS 2008.1

CRT .9717 CRS .9418 CST .9936

LSA 2407.9 MSA 182.6 95A 33.9

ELI 1337.6 EL2 103.7 ALF lg.g4

564



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 29 1964 FLIGHT TIM( 272.00

HELIOCENTRIC CONIC DISTANCE 630.610

RL 148.57 LAL -.00 LOt.. 35.61VL 32.897 GAL -3.78 AZL 89.49 HCA 198.75

RP 230.05 LAP -.16 LOP 234.36 VP 21.201 GAP .97 AZP 90.48 TAL 338.89

RC 229.120 GL 5.03 GP 7.99 ZAL 120.92 ZAP 132.88 (TS 171.12 ZA( 167.87

PLANETOCENTRIC CONIC

C3 11.063 VHL 3.323 OLA 13.73 RAL 160.32 RAO 6597.4 V(L 11.509 PTH 2.00

LNCH AZNTH LNCH TIM( L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZNTH

gO.O0 tT 43 13 2323.59 -23.67 62.04 16.47 102.38

90.00 9 20 22 4285.35 2.79 t76.74 12.48 61.81

100.00 19 11 47 2237.94 -2S.TO 40.76 16.20 103.g6

100.00 10 34 29 4049.23 3.72 158.65 11.97 60.32

110.00 20 SQ 16 1973.61 -29.41 19.80 15.32 108.27

110.00 11 2S 30 3883.32 6.11 144.81 10.48 56.30

ARRIVAL OATE JUL 28 1965

EARTH TO MARS

SMA 188.44 ECC .22112 |NC .5076 Vl 29.990

TAp 177.64 RCA 146.77 Apo 230.11 v2 23.907

ETE 129.88 ZAC 97.18 ETC 255.83 CLP 133.40

VHp 3.627 OpA 5.29 RAp 190.95 ECC 1.1821

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 25 17 1923.6 -23.71 53.92

tO 31 47 3685.3 -1.00 170.11

19 49 5 1637.9 -24.52 32.64

11 41 55 3446.2 -.26 152.12

21 9 lO 1373.6 -26.63 11.71

12 31 13 3293.3 1.64 138.57

OIFFERENTIAL CCRRECTIOl4S MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .3372 TRA-1.4381 TC3 2.6512 BAU .4469 $GT 3235.9 S_R 1236.1 SG3 2177.1 9T 1201.9 SR 460.2 SS 2002.2

ROE .2412 RRA -.36T7 RC3 1.4497 FAU .37346 RRT .9371 RRF -.9831 RTF -.9525 CRT .9686 CRS .9307 CST .9913

FOE-2.3345 FRA 8.$991 FC-_9.2237 BSP 12089 SG8 3463.9 R23 -.2162 R13 -.9627 LSA 2371.4 MSA 200.8 _SA 33.3

ROE .5899 BRA 1.4844 BC3 3.0217 F_P 7317 SG1 3440.1 SG2 403.7 THA 19.99 ELI 1282.6 (L2 107.2 ALF 20.50

LAUNCH DATE OCT 29 1964 FLIGHT TIME 274.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CCNIC DISTANCE .634.446 EARTH TO MARS

RL 148.37 LAL -.DO LOL 35.61 VL 32.886 GAL -3.74 AZL 89.42 HCA 199.78 SMA 188.24 ECC .22016 XNC .5806 vl 29.990

RP 229.67 LAP -.20 LOP 233.38 VP 21.229 GAP .34 AZP 90.53 TAL 339.00 TAp 178.79 RCA 146.79 APO 229.68 V2 23.948

RC 231.027 GL 3.77 _P 7.74 ZAL lZ0.69 ZAP 131.49 (TS 171.70 ZAE 166.94 ETE 135.89 ZAC 96.83 ETC 255.85 CLP 131.96

PLAN(TOCENTRIC CONIC

C3 10.965 UNL S.311 DLA 14.49 RAL 160.42 RAD 6397.4 V[L 11.304 PTH 2.00 VHP 3.$36 DpA 5.25 RAp 190.48 ECC 1.1604

LNCH AZI4TH LNCM TIM( L-I TIM( INJ LAT _|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 36 52 2346.2§ -26.02 93.76 19.70 101.59 18 19 21 1948.3 -24.16 55.58

90.00 9 27 31 4236.99 1.89 175.16 12.57 61.74 10 38 26 3657.0 -1.92 168.53

100.00 19 5 50 2260.90 -27.07 42.36 16.45 103.19 19 43 _9 1660.9 -24.98 34.19

100.00 10 41 S 4019.53 2.82 157.18 t2.05 60.23 11 48 5 3419.5 -1.17 150.66

110.00 ZO $1 34 11)93.07 -2t).81 21.17 15.59 107.55 21 4 47 1393.1 -27.13 13.01

110.00 11 31 39 3880.13 5.24 143.39 10.54 56.17 12 36 19 3260.1 .76 137.36

DIFFERENTIAL COIRECTION9 NIO-COURSE (XI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE .SORT TRA-I.STR1 TC$ 2.5061 BAU .4244 _T 3080.0 SGR 1224.1 SG3 2267.5 ST 1145.7 SR 455.5 SS 1997.7

ROE .2SSO RflA -.$384 RC3 1.4475 FAU .39T44 RflT .9318 _ -.9809 RTF -.9492 CRT .9659 CRS .9185 CST .9863

FOE-2.4979 FRA 9.0162 FC-SO,3986 DIMe 11818 _ 33£2.7 R23 -.2203 R13 -.9607 LSA 2337.0 MSA 219.8 SSA 32.7

ROE .5599 6RA 1.4162 BCS 2.8957 F_P TS§3 _1 3296.8 SG2 416.0 TNA 20.61 EL1 1228.0 ELI 110.0 ALF 21.18

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 276.00 ARRIVAL DATE AUG 1 lg65

HELIOCENTRIC CONIC Dl STANCE 638.291 EARTH TO MARS

RL 148.57 LAL -.00 LC4. 35.61 YL 32.875 GAL -3.71 AZL 69.35 HCA 200.80 SMA 188.05 ECC .21926 INC .6456 vl 2g.990

RP R29.29 LAP -.23 LOP 234.41 VP 21.238 GAP .03 AZP 90.60 TAL 359.10 TAp 179.91 RCA 146.82 APO 229.26 v2 23.966

RC 232.913 GL 9.44 GP ?.$3 ZAL 120.47 2AP 130.06 ET9 172.24 ZAE 165.84 ST[ 141.11 ZAC 96._5 ETC 255.88 CLp 130.48

PLANETOCENTRIC CONIC

C3 10.872 VHL 3.297 OLA 15.19 RAL 160.51RAD 6567.4 VEL 11.500 PTH 2.00 VHp 5.468 DpA 5.24 RAp 139.98 (CC 1.1769

LNCH AZI4TH LNCH TIME L-I TINS INJ LAT

90.00 17 30 SS 2571.22 -26.32

90.00 9 34 12 4230.56 1.03

100.00 19 0 33 2282.24 -27.39

100.00 10 47 16 3994.80 1.98

110.00 20 27 13 2011.07 -30.18

110.00 11 37 6 $839.74 4.42

DIFFERENTIAL CORRECTIONS

TOE .4796 TRA-I.SO21 TC3 2.3344 8AU .4018

ROE .2364 RRA -.3499 RC3 1.4492 FAU .40216

FOE-2.4374 FRA 9.3276 FC-32.0240 B_P 11056

ROE .5347 BRA 1.3483 8C3 2.764? FSP 7972

LAUNCH DATE OCT 29 1904

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

65.37 16.93 100.83 18 13 47 1971.2 -24.56 57.15

173.69 12.66 61.70 10 44 42 3630.6 -2.76 167.06

43.$7 16.68 102.46 19 38 35 1682.2 -25.40 35.63

153.82 12.13 60.17 11 55 51 3394.6 -2.01 149.30

22.44 15.83 106.88 21 O 44 1411.1 -27.57 14.22

142.49 10.61 56.07 12 41 4 5238.7 -.06 136.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2932.9 SGR 1216.1 SG3 2360.3 ST 1091.5 SR 453.1 SS 1999.5

RRT .9261 RRF -.9788 RTF -.9451 CRT .9637 CRS .9063 CST .9848

SGB 3175.0 fl23 -.2236 R13 -.9584 LSA 2310.2 MSA 237.9 SSA 52.2

SGI 3143.0 SG2 427.8 THA 21.42 ELI 1176.5 EL2 112.2 ALF 22.01

FLIGHT TIM( 278.00 ARRIVAL DATE AUG 5 1965

DISTANCE 842.146

32,865 GAL -3.69 AZt. 89.29 HCA 201.84

2|.288 GAP -,29 AZP 90.68 TAL 339.19

MELIOCENTRIC r-,X)NIC

RL 148.37 LAL -.OO LOt. 33.$1 _L

RP 228.89 LAp -.28 L_ 237.44 _p

RC 234.778 G4. 7.OT r_ 7.33 ZAL 120,27 zAP 128.37 ET9

PLAN(TOCENTRIC C(_IC

C3 10.791VHL 3.283 DLA 13.82 RAIL liO.lO RAID 13iT.4 V[L

LNCH AZNTH LNCH TIN( L-| TIN( IMJ LAT IMJ

90.00 17 23 23 2392.89 -28.39 _.N

90.00 9 40 29 4204.0tS .23 17t.$2

100.00 18 53 29 2302,13 -27.$8 43.28

100.00 10 33 4 3971.84 1.20 154.58

110.00 20 23 10 2027.76 -30.50 23.64

110.00 11 41 32 3919,9T 3,ST 141.43

DIFFERENTIAL C_RRECTIONS

TOE .4327 TRA-1.2SOD TCS 2.1731 BAU .3778

ROE .2332 RRA -.$427 RC3 _.4520 FAU .41874

FOE-2.4210 FRA 9.$492 FC-33.4349 BSP 10418

ODE .5101 DRA 1.2769 BC3 2.8177 F_P 8311

172.74 Z&E 164.59

EARTH TO MARS

SMA 187.87 ECC .21841 INC .7056 vl 29.990

TAp 181.03 RCA 146.84 APO 228.90 V2 24.029

ETE 145.60 ZAC 96.25 ETC 255.91 CLP 128.95

11,497 PTH 2.00 VHP 3.423 DpA 5.27 RAp 189.45 ECC 1.1776

INJ RT A$C |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17.14 100.12 18 8 36 1992.7 -24.92 58.61

IE.77 81.68 10 50 33 5606.1 -5.55 165.69

16.90 101.7'7 19 53 51 1702.1 -25.77 36.99

12,25 60,13 11 59 16 3571.8 -2.78 148.04

16.09 106.24 20 56 56 1427.8 -27.97 15.35

|0.89 55.99 12 45 31 3219.0 -.82 135.22

MID-COURSE 2W[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T t?84.7 _ 1210.1SG3 2453.4 ST 1035.8 SR 451.5 SS 2001.9

RflT .9190 RRF -.8785 RTF -.9397 CRT .9619 CRS .8932 CST .9605

3017,0 R25 -.2288 R13 -.9554 LSA 2284.2 MSA 256.1SSA 51.8

SGI 2985.4 SG2 441.9 THA 22.43 EL1 1124.1 EL2 113.7 ALF 23.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE OCT 29 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.DO

RP 228.51 LAP -.50

RC 236.623 EL 7.64

pLANETOCENTRIC CONIC

C3 10.718 VHL _.274 DLA 16.41RAL 160.70 RAD 6567.4 VEL 11.494 PTH 2.00

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 17 20 11 2612.76 -26.82 68.31 17.34 99.44 18 3 44

90.00 9 46 24 4183.21 -.50 171.04 12.88 61.69 10 56 8

100.00 18 50 45 2320.69 -27.93 46.60 17.12 101.12 19 29 26

100.00 10 58 31 3950.51 .46 153.39 12.34 60.11 12 4 22

110.00 ZO 19 25 2043.28 -30.79 24.75 16.54 105.64 20 55 28

110.00 11 46 21 3800.69 2.88 140.47 10.78 55.95 12 49 42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4267 7RA-1.1554 TC3 1.9816 8AU .3525 SGT 2585.4 SGR 1206.0 SG3 2546.9

ROE .2347 RRA -.3365 RC3 1.4559 FAU .43129 RRT .9101RRF -.9742 RTF -.9326

F06-2.3885 FRA 9.9750 FC-34.8383 8SP 9913 SG8 2852.9 R23 -.2356 R13 -.9516

BOE .4870 BRA't.2034 8C3 2.4589 FSP 8656 $61 2815.7 SG2 458.8 THA 23.67

DISTANCE 646.015 EARTH TO MARS

LOL 35.61 VL 52.855 GAL -3.66 AZL 89.24 HCA 202.87 SMA 187.70 ECC .21762 INC .7605-V1 29.990

LOP 238.48 VP 21,520 GAP -.60 AZP 90.70 TAL 559.27 TAP 182.14 RCA 146.86 APO 228.55 V2 24.070

GP 7.16 ZAL 120.06 ZAP 127.04 ETS 173.21 Z_J[ 165.22 ETE 149.44 ZAC 95.96 ETC 255.93 CLP 127.38

VHP 3.361DPA 5.33 RAP 188.89 ECC 1.1764

PO CST TIN :NJ 2 LAT INJ 2 LONG

2012.8 -25.24 60.00

3583.2 -4.28 164.40

1720.7 -26.11 $8.27

3350.5 -3.50 146.87

1443.5 -28.34 16.41

3200.7 -1.52 134.26

ORBIT DETERMINATION ACCURACY

ST 979.4 SR 451.1SS 2006.7

CRT .9606 CRS .8798 CST .9754

LSA 2261.4 MSA 273.6 SSA 31.6

EL1 1072.2 EL2 114.5 ALF 24.16

LALRACH DATE OCT 29 1964 PLIGHT TIME 282.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CGtiIC DISTANCE 649.891 EARTH TO MARS

RL 148.57 LAL -.00 LOL $5.61 VL $2.846 GAL -3.64 AZl. 89.19 HCA 203.91 SNA 187.54 ECC .21588 INC .8108 Vl 29.990

RP 228.12 LAP -.35 LOP 239.52 Vi e 21.352 GAP -.90 AZP 90.74 TAL 339.34 TAP 183.25 RCA 146,87 Apo 228.22 V2 24.111

RC 236.446 GL 8.17 T,P

PLANETOCENTRIC CONIC

C3 10.852 VHL S.264 DLA

LNCH AZNTN LINCH TIME L-I TIM(

90.00 17 15 20 2651.58

90.00 9 52 1 4161.81

100.00 18 46 22 2336.04

100.00 11, 3 40 3930.67

110.00 20 15 57 2057,72

110.00 11 50 34 3763.76

DIFFERENTIAL CCRRECTIONS

TOE .40SS TRA-1.O767

ROE .2551 RRA -.3509

FD(-E.3850 FflA10.2968

80E .4671 8RA 1.1264

8.99 ZAL 119.92 ZAP 125.46 ETS 173.64 ZA( 161.73 ETE 152.72 ZAC 95.68 ETC 255.97 CLP 125.77

14.84 RAL 160.79 RAO 6567.4 VEL 11.491 pTH 2.00 VHp 3.502 DpA 5.42 RAP 188.31ECC 1.1753

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

-27.02 69.65 17.55 98.80 17 59 12 2031.6 -25.55 61.30

-t.19 168.86 13.01 61.71 11 I 22 3361.9 -4.96 163.21

-28.15 47.84 17,33 100.50 19 25 20 1738.0 -26.41 39.47

-.19 152.30 12.46 60.11 12 9 11 3330.7 -4.17 145.77

-31.05 25.80 16.57 105.07 20 50 15 1457.7 -28.67 17.40

2.33 139.58 10.88 55.89 12 53 38 3183.8 -2.16 133.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC$ 1.7897 8AU .5269 $GT 2398.0 _ $204.0 SG3 2641.5 ST 924.4 SR 452.0 SS 2015.1

RC5 1.4819 FAU .44616 RRT .8884 RRi r -.8720 RTF -.9252 CRT .9606 CRS .8656 CST .9690

FC-36.2598 8SP 9254 $68 2881.5 R23 -.2444 RI5 -.9474 LSA 2243.6 MSA 291.1 SSA 31.3

0C5 2.2954 FSP 8986 SGI 2838.S $GZ 477.9 THA 25.21 EL1 1022.7 EL2 113.6 ALF 25.49

LAUNCH OAT[ OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAb -.OO

RP 227.73 LAP -.36

RC 640.248 6L 6.67

PLANETOCENTRIC CONIC

C3 10.595 VHL 3.255

LNCM AZMTH LNCH TIME

90.00 17 10 49

90.00 6 57 19

100.00 18 42 17

100.00 It 8 32

110.00 20 12 46

118.00 11 54 33

PLIGHT TIM( 264.00

DISTANCE 653.778

LOL 35.61 Vk 32.638 GAL -3.62 AZL 69.14 HCA 204.96

LOP 240.$6 VP 21.386 GAP -1.20 AZP 90,76 TAL 339.39

GP 6.64 ZAL 119.78 ZAP 123.84 (TS I74.06 ZAE 160.15

DLA 17.44 RAL 160.89 RAD _7.4 VEL 11.488 PTH 2.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2649.23 -27.20 70.91 17.75 98.19

4142.05 -1.83 186.T5 13.15 61.74

2354.26 -26.34 49.01 17.54 99.92

3912.24 -.82 151.29 12.59 60.12

2071.18 -31.29 26.78 16.61 104.55

3768.10 1.73 138.77 10.89 55.66

ARRIVAL DAT E AUG 9 1965

EARTH TO MARS

SMA 187.40 ECC .21618 INC .8574 Vl 29.990

TAp 184.55 RCA 146.88 Apo 227.91 vZ 24.152

ETE 155.55 ZAC 95.40 ETC 256.00 CLP 124.12

VHP 3.247 DpA 5.54 RAp 187.69 ECC 1.1744

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 54 58 2049.2 -25.79 62.53

11 6 21 3542.1 -5.60 162.09

19 21 51 1754.5 -26.$8 40.60

12 13 44 3312.2 -4.79 144.76

20 47 17 1471.2 -28.97 18.33

12 57 21 3168.1 -2.76 132.56

DIFFERENTIAL CORRECTIONS

TOE .3604 TRA -.9954 TCS 1.5351 BAU .3009

ROE .2557 RRA -.3261 RC3 1.4681 FAU .46081

FOE-2.3386 FRAIO.S216 FC-ST.GSS7 BSP $593

SO[ .4475 8RA 1.0474 0C3 2.1241 FSP 9326

LAUNCH DATE OCT 29 1964

MELIOCENTRIC COLIC

MID-COURSE EXECUTION ACCURACY

SGT 2185.5 SGAq 1203.1 363 2734.8

RRT .8853 RRF -.9696 RTF -.9101

SG8 2503.5 R23 -.2560 R13 -.9419

SG1 2452.8 SG2 501.2 THA 27.10

FLIGHT TIM( 286.00

DISTANCE 657.674

ORBIT DETERMINATION ACCURACY

ST 867.6 SR 453.4 SS 2023.9

CRT .9612 CRS .8530 CST .9613

LSA 2226.8 MSA 307.9 SSA 31.2

ELI 972.6 EL2 111.S ALF 27.06

ARRIVAL DATE AUG 11 1965

EARTH TO MARS

RL 148.57 LAL -.00 LOL 35.61 VL 32.830 6AL -3.S1 AZL 89.10 14CA

RP 227.34 LAP -.$9 LOP 241.61 V1P 21.420 GAP -1.49 AZP 90.81 TAL

RC 246.050 r,d. 9.13 r_ 6.70 ZAL 119.66 ZAP I_sP.IT ET_ 174.45 ZAE

PLAN(TOCENTR | C CONIC

C3 10.545 VHL 3.247 OLA 17.80 RAL 160.99 RAO,_A7.4 V(L 11.486 pTH

L_iCH AZIdTH LNCH TIN( L-I TIN( INJ LAT

90.00 17 6 3T 2865.79 -27.38

90.00 10 2 21 4123.56 -2.43

100.00 18 36 30 2369.48 -28.52

100.00 11 15 9 3895.11 -1.40

110.00 20 9 50 2083.73 -31.50

110.00 11 56 $8 3753.62 1.18

DIFFERENTIAL CORRECTIONS

TOE .3587 TRA -.930Q TC3 1.2841 BAU .2757

ROE .2368 flflA -.3218 RCS 1.4748 FAU .47536

FOE-2.3144 FRA10.9482 FC-38.0283 BSP 7868

ODE .4298 BRA .9856 BC3 1.9555 FSP 9665

206.00 SMA 187.26 ECC .21554 INC

339.43 TAp 185.44 RCA 146.90 APO

156.48 ETE 157.98 ZAC 95.12 ETC

.9008 vl 29.990

227.62 v2 24.193

256.04 CLP 122.42

2.00 VHp 3.194 DpA 5.68 RAP 187.05 ECC 1.1735

INJ LONG INJ RT ASC INJ AZIATH _INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.10 17.95 97.61 17 51 3 2065.8 -26.02 63.69

167.72 13.30 61.78 11 11 4 3523.6 -6.18 161.05

50.11 17.76 99.37 19 18 b 1769.5 -26.93 41.66

150.55 12.73 60.14 12 18 4 3295.1 -5.36 143.81

27.89 $7.04 104.03 20 44 54 1483.7 -29.25 19.21

158.01 t1.12 55.83 15 0 52 5153.6 -3.51 131.80

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1988.6 srA 1205.4 SG5 2627.8 ST 811.0 SR 455.5 SS 2034.6

flRT .N82 RftF -.9675 RTF -.8920 CRT .9633 CRS .8594 CST .9514

$68 2322.6 R25 -.2896 R15 -.9352 LSA 2213.2 MSA 324.8 SSA 31.0

SGI 2261.8 SG2 528.2 THA 29.45 EL1 923.9 EL2 107.3 ALF 28.84
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 228.85 LAP -.43

RC 243.792 GL 9.56

PLANETOCENTRIC CONIC

CS 10.501VHL 3.241

LNCH AZMTH LNCH TIME

90.00 17 2 44

90.00 10 7 8

100.00 18 SS 2

100.00 11 17 31

110.00 20 7 10

110.00 12 1 92

FLIGHT TIME 288.00 ARRIVAL DATE AUG 13 1965

DISTANCE 661.580 EARTH TO MARS

LOt. 35.61 VL 32.822 GAL -3.59 AZL 89.06 HCA 207.06 SMA 187.13 ECC .21495 INC .9410 Vl 29.990

LOP 242.66 VP 21.456 GAP -1.78 AZP 90.64 TAL 339.47 TAp 186.52 RCA 146.90 APO 227.35 V2 24.235

GP 6.57 ZAL 119.55 ZAP 120.46 ET9 174.82 ZAE 156.74 ETE 160.09 ZAC 94.84 ETC 256.08 CLP 120.69

DLA 18.32 RAL 161.11 RAD 6567.4 VEL 11.484 PTH 2.00 VHP 3.145 DpA 5.85 RAP 186.37 ECC 1.1728

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2681.32 -27.49 73.22 16.16 97.07 17 47 26 2081.3 -26.23 64.78

4106.37 -2.98 166.78 13.47 61.83 11 15 34 3506.4 -6.73 160.08

2383.70 -28.87 51.14 17.97 98.85 19 14 46 1783.7 -27.15 42.66

3879.23 -1.94 149.48 12.89 60.16 12 22 10 3279.2 -5.90 142.93

2095.42 -31.69 28.55 17.28 103.55 20 42 6 1495.4 -29.50 20.03

3740.26 .67 137.31 11.26 55.82 13 4 12 3140.3 -3.82 131.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3373 TRA -.8227 TCS 1.0108 BAU .2518 $GT 1769.9 SGR 1204.3 SG3 2919.2 ST 753.3 SR 458.3 SS 2048.4

ROE .2384 RRA -.3180 RC3 1.4814 FAU .48965 RRT .8388 RRF -.9649 RTF -.8649 CRT .9664 CRS .8259 CST .9993

F08-2.2930 FRAIl.2707 FC-40.3674 BSP 7174 SG8 2140.9 R23 -.2883 R13 -.9271 LSA 2201.9 MSA 340.6 SSA 30.9

BOE .4131 BRA .8820 BC3 1.7934 FSP 9990 SG1 2065.7 SG2 561.9 THA 32.40 EL1 875.9 ELI 101.3 ALF 30.91

LAUNCH DATE OCT 29 1964 FLIGHT TIME 290.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00 LOt. 35.61 VL 32.815 GAL

RP 228.58 LAp -.48 LOP 243.71 VP 21.492 GAP

DISTANCE 665.495 EARTH TO MARS

-3.58 AZL 89.02 FICA 208.11 SMA 187.01 ECC .21440 INC .9783 vl 29.990

-2.06 AZP 90.86 TAL 339.49 TAp 187.59 RCA 146.91 APO 227.10 V2 24.277

RC 245.534 GL 9.98 GP 6.45 ZAL 119.47 ZAp 118.71 ETS 175.17 ZA( 154.93 ETE 161.93 ZAC 94.58 ETC 256.12 CLP 118.91

PLANETOCENTRIC CONIC

CS 10.465 VHL 3.235 DLA 18.70 RAL 161.23 RAD 6567.4 VEL 11.483 PTH 2.00 VHP 3.099 DpA 6.04 RAp 185.67 ECC 1.1722

LNCH AZMTH LNCH Tittle L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 16 59 10 2895.87 -27.81 74.26 18.37 96.56 17 44 6 Z095.9 -26.41 65.80

90.00 10 11 40 4090.41 -S.49 165.86 13.65 61.88 11 19 50 3490.4 -7.23 159.17

100.00 18 31 $1 2396.98 -28.81 52.10 18.20 98.35 19 11 49 1797.0 -27.35 43.60

100.00 11 21 40 3864.53 -2.44 148.67 13.06 60.20 12 26 4 3264.5 -6.39 142.11

110.00 20 4 45 2106.31 -31.86 29.35 17.53 103.11 20 39 52 1506.3 -29.73 20.79

110.00 12 5 15 3727.96 .20 136.67 11.42 55.82 13 7 23 3128.0 -4.29 130.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .3174 TRA -.7308 TC3 .7220 BAu .2315 SGT 1549.7 SGR 1205.9 963 3008.9 ST 695.8 SR 461.8 88 2060.0

ROE .2404 RRA -.3143 RC3 1.4887 FAU .50393 RRT .7985 RRF -.9625 RTF -.8239 CRT .9710 CRS .8132 CST .9298

FOE-2.2805 FRAIl. S818 FC-41.6892 BSP 6450 _ 1963.6 RZ3 -.3036 R13 -.9180 LSA 2194.0 MSA $55.7 SSA $0.9

BDE .3981 BRA .795§ BC3 1.6545 FSP 10309 _1 1869.1 S;Z 601.9 THA 38.20 ELI 890.0 EL2 92.5 ALF $3.26

LAUNCH DATE 0C7 29 1984 FLIGHT TIME 292.00

HELIOCENTRIC CONIC DISTANCE 669.419

RL 148.ST LAL -.00 LOt. 35.61VL 32.808 GAL -S.37 AZL 88.99 HCA 209.17 SHA

RP 226.1T LAP -.49 LOP 244.77 VP 21.529 GAp -2.34 A ZP 90.89 TAL 339.49 TAp 188.66 RCA 146.92

RC 247.298 GL 10.33 GP 6.$3 ZAL 119.42 ZAp 116.93 ETS 175.51ZAE 153.06 ETE 163.35 ZAC 94.29

PLANETOCENTRIC CONIC

C3 10.499 VHL 3.290 DLA 19.06 RAL 161.36 RAO 6567.4 VEL 11.481PTH 2.00 VHP 3.057 DpA 6.24

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO csT TIH

90.00 18 $3 34 2709.47 -27.71 75,25 18.60 96.07 17 41 4 2109.5

90.00 10 13 59 4075.83 -3.97 165.04 13.84 61.94 11 23 54 3475.6

100.00 18 28 58 2409.36 -28.92 53.00 18.43 97.89 19 9 7 1809.4

100.00 11 25 38 3850.97 -2.90 147.93 13.25 60.24 12 29 47 3251.0

110.00 20 2 38 2116.44 -32.01 30.10 17.78 102.69 20 37 52 1516.4

110.00 12 8 28 3716.67 -.23 136.08 11.58 53.82 13 10 24 3116.7

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

186.89 ECC .21390 INC 1.0135 vl 29.990

APO 226.87 V2 24.318

ETC 2_6.!7 CLP 117.10

RAp 184.94 ECC t.1717

INJ Z LAT INJ 2 LONG

-26.38 66.76

-7.69 138.$3

-27.5S 44.48

-6.84 141.36

-29.93 21.51

-4.72 129.87

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2983 TRA -.639§ TC3 .4149 BAU .2184 SGT 1331.9 S_ 1207.7 $63 3095.9 ST 638.7 SR 465.5 SS 2074.1

ROE .2428 RRA -.3110 RC3 1.4948 FAU .51760 RRT .7352 RRF -.9601RTF -.7581 CRT .9772 CRS .8004 CST .9028

FDE-2.2661 FRAIt.8932 FC-42.9435 BSP 5736 $GB 1797.9 R23 -.3187 RIS -.9089 LSA 2188.1HSA 371.0 SSA 30.8

8DE .3845 BRA .7073 BC3 1.5514 FSP 10613 $6t 1876.0 SG2 650.5 THA 41.20 EL1 786.3 EL2 80.3 ALF 35.89

LAUNCH DATE OCT 29 1964 FLIGHT TINE 294.00

HELIOCENYRIC C_IC

RL 148.37 LAL -.00

RP 225.78 LAp -.$3

RC 248.999 GL 10.88

PLANETOCENTRIC CONIC

C3 10.411VHL 3.227

LNCM AZI4TH LNCH TIM(

90.00 16 32 37

90.00 10 20 4

100.00 18 28 22

100.00 11 29 21

110.00 20 0 41

110.00 12 11 31

DIFFERENTIAL CCRRECTION8

TOE .2794 TRA -.3369

ROE .2431RRA -.3079

F0(-2.2329 FRA12.8970

BOE .$716 BRA .6189

DISTANCE 673.3S3

L(X. 35.61 VL 32.802 GAL -3.57 AZL 88.95 HCA 210.23 SMA

LOP 243.83 VP 21.567 GAP -2.61 &]DP 90.90 TAL 339.49 TAp

GP 6.22 ZAL 119.38 ZAP 115.10 ET8 175.83 Zk( 151.13 ETE

ARRIVAL DATE AUG 19 1965

EARTH TO MARS

186.79 ECC .21944 ]NC 1.0465 vl 29.990

189.72 RCA 146.92 Apo 226.65 V2 24.360

164.98 ZAC 94.01ETC 256.22 CLP 113.26

OLA 19.38 RAL 161.30 RAD 8567.4 VEL 11.480 PTH 2.00 VHp 3.017 DpA 6.47 RAp 184.18 ECC 1.1713

L-I TIME INJ LAT INJ lONG INJ RT ASC |NJ AZMTH ]NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2722.16 -27.80 76.16 18,83 95.62 17 38 19 2122.2 -26.73 67.66

4062.05 -4.40 164.27 14.05 62.00 11 27 46 3462.0 -8.11 157.36

2420.92 -29.03 53.84 18.67 97.46 19 6 43 1820.9 -27.69 45.30

3038.51 -3.32 147.24 15,45 60.28 12 33 19 3238.5 -7.23 140.66

2125.83 -32.15 30.80 18,03 102.30 20 38 7 1323.8 -30.12 22.18

3706.35 -.63 135.55 11.77 55.82 13 13 17 3106.4 -5.11 129.33

MID-COURSE EXI[CUTION ACCURACY ORBIT OETEflMINATION ACCURACY

TC3 .0899 BAU .2092 SGT 1127.4 6GR 1209.3 963 3t79.6 ST 581.4 SR 469.3 SS 2088.3

RC3 1.5001FAU .53075 RRT .6292 RRF -.9576 RTF -.6470 CRT .9841CRS .7877 CST .8747

FC-44.1340 BSP 5074 _ 1653.3 R23 -.3221 R13 -.9037 LSA 2184.0 MSA 385.5 SSA 30.7

BC3 1.5028 FSP 10914 _1 1493.3 SG2 709.6 TflA 46.18 EL1 744.5 ELI 65.1 ALF 38.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. I, 1964)

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 146.57 LAL -.00

RP 2Z$.36 LAp -.36

RC 250.643 GL 13.01

PLANETOCENTR1C CONIC

C3 10.394 YHL 3.224

LNCH AZMTH LRCM TIME

90.00 !S 50 16

90.00 10 23 56

100.00 18 24 3

100.00 11 32 53

110.00 11 59 1

110.00 12 14 _S

FLIGHT TIM( 296.00 ARRIVAL OAT( AUG 21 1965

DISTANCE 677.296 EARTH TO MARS

LOt. 35.61 VL 32.797 GAL -3.59 AZL 88.92 HCA 211.29 SMA 186.69 ECC .21303 INC 1.0778 Vl 29.990

LOP 246.90 VP 21o60§ GAP -2.98 AZP 90.92 TAL 339.47 TAP 190.77 RCA 146.92 APO 226.46 V2 24.402

;p 6.11 ZAL 119.37 ZkP 113.24 ET9 176.14 ZAE 149.15 ETE 166.25 ZAC 93.72 ETC 256.27 Cbp 113.38

OLA 19,68 RAL 161,96 RAD 6597.4 VEL 11.490 PTH 2.00 VHP 2.981 DPA 6.71 RAp 183.39 ECC 1.1711

L-I TIH[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2733.97 -27.87 77.02 19.07 95.20 17 33 52 2134.0 --26.86 68.50

4049.58 -4.80 193.37 14.27 62.06 11 31 27 3449.6 -6.50 156.85

2431.04 -E9.tE 94.93 16.91 97.06 19 4 35 1831.6 -27.84 46.06

3967.16 -3.?0 146.GE 13.66 GO.3E 12 36 41 3227.1 -7.63 140.03

2134.SR -36.27 31.45 18.30 101.93 20 34 35 1534.6 -30.29 22.80

3999.98 -.99 133,06 11.97 55.83 13 16 2 3097.0 -5.46 128.63

DIFFERENTIAL CCIIR(CTiON8

TOE ._2632 TRA -.4389 TC3 -.1480 BAU .ZIEO

ROE .Z488 RRA -.3043 RC3 |.SOS9 FAU .54391

FOE-2.2397 FRAIE.4TO7 FC-48.3031 BRP 447S

60( .3818 BRA .$_89 KS i,S,|7 FlIP 11161

LAUNCH DATE OCT 69 11)44

HELIOCENTRIC C_IC

RL 148.57 LAL -.00

RP Z24.99 LAP -.59

RC 232.307 GL 11.32

PLAN[TOCLrNTRIC ¢GNIC

C3 10.3R3 _ 3.2E2

LI_H AZI4TH LMCH TIN(

R0.00 18 47 38

90.00 lO 27 3R

100.00 18 2E 2

100.00 11 38 IS

110.00 18 57 33

110.00 12 17 11

OIFFERENTIAL C_RflECTION8

TOE .2444 TRA -.3275 TC3 -.606} IAU .2236

ROE .2511 RRA -.3014 RC3 1.5092 FAU .5S547

F0(-2.2470 FRAIE,TS4R FC-46.3166 RIP 4108

60( ,3304 6RA .4431 6C3 1._93 File |1440

MID-COURSI[ EXECUTION ACCURACY

SGT 954.1 SGR 1211.4 SG3 3259.7

RRT .4516 RRF -.9552 RTF -.4378

VeB 1542.0 R23 -.2854 RI3 -.9120

_1 1334.4 SGZ 772.9 THA 59.04

FLIGHT T|NE 298.00

DISTANCE 681.247

ORBIT DETERMINATION ACCURACY

ST 528.0 SIR 474.6 68 2104.5

CRT .9915 CRS .7773 CST .8334

LSA 2194.5 MSA 400.2 SSA 30.4

EL1 706.5 £L2 46.1 ALF 41.93

ARRIVAL DATE AUG 23 1965

EARTH TO MARS

186.60 ECC .21266 INC 1.1071 Vl 29.990

191.61RCA 146.92 APO 226.28 V2 Z_4.444

167.39 ZAC 93.44 ETC 256.33 CLp 1_1.47

LQL 33.R1 _ 32.791GAL -3.58 AZI. 88.89 HCA 212.36 SNA

LOP 247.9? VP 21.943 GAP -3.19 AZP 90.94 TAt. 339.44 TAP

GP 6.00 ZAL 119.37 ZAP 111.34 ETS 179.44 ZAE 147.12 ETE

DLA 19.94 flAL 161.98 RAO 6867,4 V(L 11.479 pTH 2.00 VHP 2.949 DpA 6.96 RAP 182.58 ECC 1.1709

L-I TIM( |NJ LAT INJ I._NG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2744.90 -67.94 77.81 19.36 94.81 17 33 43 2144.9 -26.96 6g.28

4038.R0 -5.16 162.93 14.50 62.12 11 34 37 3438.2 -8.85 136.20

2441.33 -L_).EO 55.35 19.|7 96.69 19 2 44 1641.6 -27.97 46.77

)916,76 -4.03 146.05 13.69 60.36 12 39 $2 3216.8 -7.97 139.45

2142.$0 -32.39 $2.05 18.58 101.59 EO 33 18 1542.6 -30.45 23.37

3668.30 -1.81 /34.61 12.19 55.84 13 18 40 3088.5 -5.79 128.39

MIO-COURSI[ ExECUT|ON ACCURACY ORBIT DETERHINATION ACCURACY

SGT 831.9 M,R IEIE.1 SG3 3334.0 ST 472.8 SR 479.0 SS 2118.6

RRT .1622 Rill r -.9525 RTF -.IS28 CRT .9956 CR6 .7652 CS_ .7810

1481.3 923 -.1388 Rt3 -.9424 LSA 2184.0 MSA 413.1 $SA 30.4

84;1 1229.9 $G2 830.2 THA 77.88 ELI 672.3 EL2 31.6 ALF 45.37

LAUNCH DATE OCT 29 1964

HELIO(ENTR|C CONIC

RL 146.57 LAL -.00

RP 224.60 LAp -.63

RC 253.931GL 11.61

PLANET(_ENTRIC CONIC

C3 tO._T6 VHL 3.221

LNCH AZ_TH LNCH TIME

90.00 16 45 56

90.00 10 31 7

100.00 18 20 18

100.00 11 39 28

110.00 19 56 24

110.00 12 19 49

FL|GHT TIM( 300.00 ARRIVAL DATE AUG 25 1965

DISTANCE 683.207 EARTH TO MARS

LOL 35.61VL 32.787 GAL -3.57 AZL 88.86 HCA 213.44 SMA 186.51ECC .21233 INC 1.1350 ¥1 29.990

LOP 249.04 VP 21.68S GAP -3,40 AZP 90,93 TAL 339.40 TAp 1g2.64 RCA 146.91Apo 226.12 v2 24.485

GP S.90 ZAL 119.40 ZAP 109.42 ETS 176.73 ZkE 145.05 ETE 166.41 ZAC 93.15 ETC 256.40 CLP 109.SS

DIFFERENTIAL r._RRECTION8

TDE .2276 TRA -.2174 TC3 -.9774 BAU .249§

ROE .2544 RRA -.2981RC3 1.3098 FAU .$6648

FOE-2.2488 FRA13.0138 FC-47.2573 29P 3976

ROE .3415 6RA .3690 BC3 1.7984 FSP 11674

LAUNCH OAT( 0C7 29 1964

DL4 20.18 RAL IS2.01RAD 6587.4 VEL 11.479 PTH 2.00 VHp 2.919 DpA 7.23 RAp 181.75 ECC 1.1708

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2734.98 -27.99 78.53 19.58 94.44 17 31 51 2155.0 -27.08 70.00

4027.93 -5,49 162.36 14.76 62.18 11 36 15 3427.9 -9.17 155.61

2450.G8 -29.27 56.02 19.45 96.34 19 1 8 1850.7 -28.09 47.42

3807.46 -4.36 145.53 14,14 60.40 12 42 54 3207._ -8.27 138.93

2150.00 -32.49 32.61 18.87 101.28 20 32 14 1550.0 -30.59 23.90

3680.90 -1,60 134.22 IE.42 55.85 13 21 10 3080.9 -6.07 127.99

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACy

SGT 854.7 _ 1216.4 SG3 3402.9 ST 424.1SR 464.1 ss 2133.8

RRT -.1RDS RRF -.9498 RTF .2196 CRT .9926 CRS .7546 CST .7019

SG8 1483.4 RE3 .1169 R13 -,9439 LSA 2187.3 HSA 426.7 SSA 30.2

SGt 1632.4 SGE 8E5.6 THA 103,96 EL1 642.4 EL2 38.9 ALF 48.81

FLIGHT TIM( 302.00 ARRIVAL DATE AUG 27 196§

HEL|OCENTR[C _IC DISTANCE 689.176

RL 146.§? LAL -.00 L_4. 35.81VL 32.786 GAL -3.37 AZL 88.84 HCA 214.51 SMA

EARTH TO MARS

186.44 [CC .21204 INC 1.1612 V1 2g.990

193,86 RCA 146.90 APo 225.97 V2 24.527

169.33 ZAC 92.86 ETC 236.47 CLP 107.56

RP 224.21 LAP -.66 LOP 250.11Vp 61.765 GAP -3.66 AZP 90,96 TAL 339.35 TAp

RC 2SS. 376 6L 11.88 r,,p 5.79 2AL 119.46 2AP 107.47 ET9 !77.01 ZN[ 142.94 ETE

PLANET_ENTR I C CONIC

C3 10.379 VHL 3.222 DLA EO.4D RAL 162.20 RAO 6567.4 V_L 11.479 PTH Z.00 VHP E.894 DPA 7.51 RAp 180.90 ECC 1.1706

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT |NJ _ IHJ RT AS(: IHJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 16 44 12 6784.62 -28.04 79.22 19.86 94.11 17 30 16 2164.2 -27.18 70.66

90.00 10 34 25 4019.73 -3.76 161;84 15.02 66.23 11 41 23 3418.7 -9.49 155.08

100.00 18 18 51 2439.04 -29.33 59.64 19.73 96.02 18 39 50 1859.0 -28.19 48.02

100.00 11 42 27 3799.t3 -4.64 145.07 14.40 60.44 12 45 46 3199.1 -8.54 139.46

110.00 19 55 28 2136.77 -32.57 33.11 19.17 100.99 20 31 24 1556.8 -30.72 24.39

110.00 12 22 20 3674.18 -1.86 133,97 12.97 55.66 13 23 34 3074.2 -6.33 127.63

DIFFERENTIAL CORRECTIONS MIO-COUflW[ EXEClJT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2103 TRA -.1044 TC3-!.3636 2AU ,2626 $GT 178.3 SCAt 1212.0 $63 3465.8 ST 379.7 SR 489.2 SS 2148.2

ROE .2S78 RflA -.2949 RC3 1.5096 FAU .57653 RRT -.4939 mlF -.9470 RTF .5303 CRT .g731CRS .7442 CST .5686

F06-2.2492 FR413.6391 FC-48.0897 BSP 4173 SG8 IS59.? R23 .6459 R13 -.9182 LSA 2192.0 MRA 438.7 SSA 30.1

ROE ,3328 BRA .3126 BC3 2.0340 FSP 11890 SGI 1335.7 SG2 763.0 THA 162,82 ELI 615.3 EL2 6g.s ALF 52.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 29 1994

HELIOCENTRIC C(_ilC

RL 148.$7 LAL -.00

RP 223.$2 LAP -.69

RC 257.180 GL 12.13

PLANI[TOCENTRIC CONIC

CS IQ.SSS VHL 3,223

LNCM AZlATH LMCH TIM(

90.00 16 42 47

90.00 10 37130

100.00 16 tT 41

100.00 11 45 18

110.00 19 $4 49

110.00 12 24 42

FLIGHT TIM( 304.90 ARRIVAL DATE AUG 29 1965

DISTANCE 693.153 EARTH TO MARS

LOL 35.61 VL 32.778 GAL -3.58 AZL $8.81 HCA 215.59 SHA 186.37 SEE .21160 INC 1.1863 Vt 29.990

LOP 251.19 VP 21.769 GAP -3.91 AZP 90.96 TAL 339.28 TAp 194.87 RCA 146.89 AlSO 225.84 V2 24.599

GP 5.69 ZAL 119.53 ZAP 105.50 ETS 177.28 Z/dE 140.60 ETE 170.17 ZAC 92.57 ETC 256.54 CLP 105.57

DLA 20.59 RAL 162,41 RAD 6597.4 V(L 11.479 PTH 2.00 VHP 2,$71 DPA T.80 RAp 180.03 ECC 1.1709

L-I TIME |NJ LAT INJ LONG ZNJ RT ASC ]NJ AZlATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2772.63 -26.06 79.83 20.15 93.81 17 29 0 2172.6 -27.26 71.26

4010.60 -6.04 161.$6 15.31 62.28 11 44 21 3410.6 -9.70 154.62

2466.64 -29.39 57.20 20.03 95.73 IS 58 49 1866.6 -28,26 48.57

3791.82 -4.89 144.67 14.67 60.47 12 48 29 3191.8 -6.78 136.05

2162.94 -32.$5 33.58 19.48 100.72 20 30 48 1562.9 -30.$3 24.63

3668.29 -2.06 133.56 12.93 55.87 13 25 $1 3068.3 -6.55 127.32

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .1935 TRA .0123 TC3-1.7616 6AU .3218 SGT 1186.7 3;R 1210.4 SG3 3521.1 ST 345.8 SR 494.3 SS 2161.9

ROE .2014 RflA -.2914 tiC3 1.5004 FAU .$6932 flflT -.6654 flRF -.9441 RTF .7224 CRT .9226 CRS .7343 CST .4282

FOE-2:2513 FRA13,4949 FC-48.7696 RSlP 4678 _ 1695.0 RZ3 .2608 R13 -.9161 LSA 2198.5 NSA 450.9 SSA 30.0

ROE .3232 BRA .291T BC3 2.3179 FSP 12089 SG1 1546.8 $02 693.1 THA 134.15 EL1 592.9 EL2 111.2 ALF 55.80

LAUNCH DATE OCT 29 1964 FLIGHT TINE 306.00 ARR|VAL DATE AUG 31 1965

HELIOCENTRIC C._NIC

RL 148.57 LAL -.00

RP 225.44 LAP -.72

tic 2S1.713 GL 12.37

PLAN_TOCEN11_IC CONIC

C3 10.399 VHL 3.2R5

LNCH AZIATH LNCH TIME

90.00 16 41 41

90.00 10 40 24

100.00 18 16 49

100.00 11 47 58

110.00 19 34 17

110.00 12 26 SI

DIFFERENTIAL C_ItRECTIONS

TOE .1760 TRA .1920

ROE .2451RRA -.29T6

FDE-Z.2540 FRA13.6930

SO( .3192 BRA .3166

DISTANCE 697.139 EARTH TO MARS

i.OL 35.61 VL 32.774 GAL -3.59 AZL 88.79 HCA 216.68 S14A 186.30 ECC .21159 INC 1.2101 vl 29.990

LOP 252.28 VP 21.908 GAP -4.16 AZP 90.97 TAL 339.20 TAP 195.88 RCA 146.88 APO 225.72 V2 24.611

5.5R ZAL 119.63 ZAP 103.50 [T9 177.54 ZA( 138.$3 ST[ 170.93 ZAC 92.28 ETC 256.62 CLP 103.57

DLA 20.76 RAL 162.64 RAD 6567.4 VI[L 11,480 PTH 2.00 VHP 2.8§2 SpA 8.09 RAp 179.14 ECC 1.1711

L-Z TiME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH [NJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

2780.22 -26.11 80.38 20.49 93.53 17 28 1 2189.2 -27.33 71.80

4003.52 -6.26 160.96 15.60 62.33 11 47 8 3403.5 -9.92 154.21

2473.50 -29.43 S7.70 20.34 95.47 13 58 2 1873.5 -28.36 49.06

3765.48 -5.10 t44.32 14,97 60.$1 12 51 4 3185.5 -8.9g 137.69

2168.51 -32.72 34.00 19.81 100.49 20 30 26 1568.5 -30.93 25.24

3663.24 -2.26 133.30 13.21 55.88 13 29 2 3063.2 -6.74 127.03

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINAT|ON ACCURACY

TC3-2.1713 BAU .36T0 _T 1456.7 SGR 1207.6 SG3 3568.9 ST 324,4 SR 4g9.5 SS 2174.9

RC3 t.5012 FAU .$t264 RRT -.7630RRF -.6406 RTF .8285 CRT .8252 CRS .7246 CST .2183

FC-46.3533 B3P 5418 _ 1692.1R23 .2363 RI3 -.9262 LSA 2207.0 MSA 461.8 SSA 29.9

8C3 2.6397 FliP |2258 6G1 171_.2 IG2 635,6 THA 141.93 ELI 573.9 EL2 159.5 ALF 59.17

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 223,95 LAP -.75

RC 290.320 _L lZ.59

PLAMETOCENTRIC CONIC

CS 10.419 VHL 3.228

LNCH AZMTN LNCH TIN(

90.00 l& 40 54

90.00 10 43 T

100.00 16 13 14

100.00 11 50 29

110.00 19 54 4

110.00 12 29 7

DIFFERENTIAL C_RRECT|ON$

TOE .1969 TRA .2340 TC3-2.5993 OAU .4171

ROE ,26T$ RflA -,2853 RC3 1.4682 FAU .59656

FOE-2.2079 FRA13.9312 FC-46,§702 OSll I 6328

BIDE .3101BRA .3820 6C3 2.9943 FSF 12514

FLIGHT TIRE 308.00 ARRIVAL OATE SEP 2 1935

DISTANCE 701,130 EARTH TO MARS

LOL 39.61VL 32.?71 GAL -3.60 AZL 88,77 HCA 217.77 SMA 186.25 ECC .21142 INC 1.2327 vl 29.990

LOP 253.37 VP 21,850 GAP -4.40 kip 90.97 TAL 339.10 TAp 196.87 RCA 146.87 Apo 225.62 V2 24.653

Z .... tOl. SSGP 5,49 ZAL 119.75 ZAP 101,50 ITS 177,79 ZAE 136.44 ETE 171.63 ZAC 91.98 ETC _ 70 CLP

DLA 20.91RAL 162.88 RAD 65S7,4 VEL 11.481PTH 2.00 VHp 2.837 DPA 8.38 RAp 178.25 ECC 1.1715

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2769.97 -29.14 80.97 20.79 93.28 17 27 21 2187.0 -27.39 72.29

3997.53 -S.AS 160.64 IS.92 62.37 11 49 44 3397.5 -10.10 153.86

2479,61 -29.47 58.15 20.67 95.24 18 57 33 1879.6 -28.43 49.50

3760.13 -5.28 144.02 15,28 60.54 12 53 29 3180.1 -9.17 137.39

2173.48 -32.78 34.37 20.15 100.27 20 30 18 1573,5 -31.02 25.60

3639.01 -2.44 133.08 13.51 55.89 13 30 6 3059.0 -6.90 126.83

NIO-COURSI[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT I?GT.S 3r_R 1201.0 SG3 3604.2 ST 317.8 SR 502.8 SS 2183.6

flflT -.8201RRF -.9372 RTF .8865 CRT .6708 CRS .7101CST -.0380

S_ 2136_9 R23 .2037 RI3 -.9377 LSA 2213.3 MSA 471.2 8SA 30.2

SG1 2033.§ SG2 591.5 THA 147.$9 ELI -$55.2 EL2 213.4 ALF 62.66

LAUt_H DATE OCT 29 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00 LOL 35.61 VL 32.768 GAL

RP 222,66 LAP -.T9 LOP 254.46 VP 21o623 GAP

RC 261.669 GL 12.60 GP 5.39 ZAL 119.90 ZAP

PLANETOCENTNIC CONIC

C3 10.444 VHL 3.232 DLA 21.03 RAL 163.14 RAO 6567.4 VEL

LNCH AZNTH LNCH TIN( L-I TIHE INJ LAT

90.00 16 40 2S 2792.96 -28.19

90.00 10 45 39 3992.52 -6.61

100.00 18 15 SS 2485.03 -29.50

lO0.O0 11 82 50 3775.69 -5.43

110.00 19 34 4 2177.93 -3_.64

110.00 12 31 9 3653.55 -2.ST

DIFFERENTIAL CORRECTIONS

TOE .1406 TRA .3913 TC3-3.0145 BAU .4990

ROE .2724 RRA -.2902 RC3 1.4815 FAU .60_)2

F0[-2.2489 FRA14.0561 FC-46.i?T9 BSl e 7372

ROE ,3093 6flA .4732 2C3 3,3§96 FSAP 12557

DISTANCE 705.133 EARTH TO MARS

-3.62 AZL 88.73 HCA 218.86 SMA 1_6.19 ECC .21129 INC 1.2545 vl 29.990

-4.64 AZIP 90.98 TAL 339.00 TAp 197.85 RCA 146.$5 APO 225.53 V2 24.695

99.48 ST9 178.04 ZA( 134.23 ETE 172.27 ZAC 91.69 ETC 256.79 CLP 99.52

11.482 PTH 2.00 VHP 2.825 DpA 8.68 RAp 177.3_ ECC 1.1719

INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

81.31 21,13 93.07 1T 29 58 2193.0 -27.44 72.72

160._Hb 16.25 62.40 11 52 11 3392.S -10.26 153.57

58.55 Z1.02 99.03 18 57 20 1885.0 -28.50_ 49.89

143,77 15,60 60.56 12 55 46 3175.7 -9.31 137.14

34,71 20.$0 100.06 20 30 22 1577.9 -31.10 25.92

132.86 15.$3 59.90 13 32 S 30S§.5 -7.03 120.64

M|O-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 20t3.1 _ 1197,2 SG3 3637.2 ST 339.8 SR 509.4 SS 2196.s

RRT -.6301RRF -.9339 RTI r .9223 CRT ,4910 CR3 .7050 CST -.2658

S_ 2411.8 R23 .1672 R13 -.9909 L3A 2228.3 MSA 481.g SSA 29.7

$G1 2343.Z $02 362.8 THA 132.34 EL1 $4§.6 EL2 273.1 ALF 05.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 23 1964

HELIOCENTRIC CDNIC

RL 149.37 LAL -.DO

RP 222.26 LAp -.62

RC 263.39Z GL 12.99

PLANETOCENTRIC CONIC

C3 10.476 VHL 3.237

LNCH AZMTH LHCH TIME

90.00 lS 40 15

90.00 10 47 59

100.00 18 15 SS

100.00 11SS 1

110.00 19 54 19

110.00 12 33 5

FLIGHT TIM( 312.00 ARRIVAL DATE SEP 6 1965

DISTANCE 709.144 EARTH TO MARS

LOt.. S$.61 VL 32.TS$ GAL -3.64 AZL 88.72 HCA 219.95 SMA 193.15 ECC .21120 INC 1.2752 vl 29.990

LOP 255.55 Vp 21.936 GAP -4.87 A_P 90.98 TAL $38.88 TAp 198.83 RCA 146.83 APO 225.46 VZ 24.717

GP 5.29 ZAL 120.06 ZAP 97.45 (TS 176.27 Z/dE 132.01 ETE 172.86 ZAC 91.40 (TC 256.87 CLP 97.49

DLA 21.14 RAL 163.41 RAD 6567.4 VEL 11.483 PTH 2.DD VHP 2.817 DPA 8.98 RAp 176.45 [CC 1.1724

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2798.15 -28.18 91.69 21.48 92.86 17 26 53 2198.1 -27.49 73.09

3988.55 -6.73 1SO.IS 16.59 62.43 11 54 28 3388.5 -10.38 153.35

2489.T5 -29.56 58.90 21.38 94.65 18 57 23 1889.7 -28.55 $0.23

3772.19 -S.S§ 143.$8 15.95 60.$6 12 57 54 3172.2 -9.42 136.94

2181.81 -32.88 Ss. OO 20.87 99.91 20 30 41 1581.8 -31.17 26.20

3652.68 -2.67 152.75 14.16 55.91 13 33 $8 $052.9 -7.13 126.50

DIFFERENTIAL CCRRECTIONS

TOE .1953 TRA .5111 TC3-3.4389 BAU .5236

ROE .2769 RRA -.2TSl RC3 1.4710 FAU .60728

FOE-2.2T69 FRA14.1696 FC-50.1078 BSP 8496

ROE .3031 liRA .5805 BC3 3.7403 FSP 12596

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2438.0 9GR 1191.5 SG3 3660.5 ST 369.8 SR S15.5 SS 2208.1

RRT -,9672 RRF -.9302 RTF .9442 CRT .3120 CRS .6991CST -.4569

SG8 2713,6 R26 .1368 R13 -.9606 LSA 2244.0 MSA 491.9 SSA 29.4

$61 2656.5 Sr_ 544.1THA 155.96 EL1 537.5 EL2 336.9 ALF 68.66

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 314.00 ARRIVAL DATE SEp 8 1965

H(LIOCENTR l C CCNIC

ML 149. ST LAL -.00

RP Z21.9J LAP -.95

RC 294.995 GL 13.18

PLANETOCENTNIC C.ON I C

C3 10.513 VHL S.242

LNCH AZ14TH LNCH T|NE

90.00 13 40 23

90.00 10 SO 8

100.00 13 16 9

100.00 11 57 4

110.00 19 54 47

110.00 12 34 SS

DIFFERENT 1AL CDRflECTION9

TOE .1061 TRA .6435

RDi[ .21114 ItNA -,2TOO

FOE-2,21HDS FRA14.269£

BIDE .3004 BNA .6RT9

35.61 VL $2,763 GAL

DISTANCE 713.162 EARTH TO MARS

-3.66 AZL 88.70 HCA 221.05 SNA 186.11ECC .21114 INC 1.2951 vl 29.990

$38.75 TAP 199.80 RCA 146.81APO 225.40 V2 24.779

129.78 ETE 173.41ZAC 91.10 ETC 256.97 CLp 95.45

DLA 21.22 RAL 163,T0 RAID 6567.4 VEL 11.485 PTH 2.00 VHP 2.812 DpA 9.28 RAp 175.55 ECC 1.1730

L-I TII4E INJ LAT INJ L(_IG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2802,54 -28.20 62.01 21.86 92.72 17 27 G 2202.5 -27.52 73.41

3985.61 -9,$3 139.97 16.96 62.45 11 56 34 3385.6 -10.46 153.18

2493.76 -29,SG 59.19 21,76 94.70 18 57 42 1893.8 -28.59 -1_0,52

3799.62 -3,93 143.44 16.30 60.59 12 59 53 3169.6 -9.51 136.80

2195.19 -32,92 35.26 21,26 99.77 20 31 12 1585.2 -31.22 26.44

3650.96 -2,T4 132,66 14,51 55.91 13 35 46 3051.0 -7.20 126.40

NID-COURSG[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-S.86TS BAU .5809 $GT 2795,1 SGR 1184.0 SG3 3673.4 ST 417.2 SR 521.1 SS 2217.2

RC5 1.4549 FAU .60R63 RRT -.8768 RRF -.9261RTF .9583 CRT .1565 CRS .6925 CST -.6008

FC-50,£013 69P 9679 _ 303§,S R23 ,1126 R13 -.9693 LSA 2260.4 MSA 501.1 SSA 29.1

|C3 4.1329 FliP 12631 84;1L_88,5 862 332.5 THA 158.92 ELi 531.S EL2 404.2 ALF 72.53

LOL

LOP 256.65 Vp 21.980 GAP -5.10 AZP 90.98 TAt.

GP 5.19 ZAL 120.25 ZAP 95.43 ETS 178.50 ZN[

LAUNCH DATE OCT 29 1964

HEL|OCEMTglC CONIC

RL 148.57 LAL -.00

RP 221.51 LAp -.88

RC 243.379 4L 13.34

PLANETOCENTRIC CONIC

C3 10.5S7 VHL 3.249

LNCH AZMTH LNCH TIN(

90.00 13 40 SO

90.00 10 52 7

100.00 18 1_ 41

100.00 11 56 57

110.00 19 55 29

110.00 12 3S 38

FLIGHT TIM( 316.00 ARRIVAL DATE SEP 10 19E5

DISTANCE 717.187 EARTH TO MARS

LOt. 35.61 VL 32.761 GAL -3.G9 A2L 88.69 HCA 222.15 SMA 186.07 ECC .21112 INC 1.3142 vl 29.990

LOP 257.75 VP 22.023 GAP -5.33 AZP 90.97 TAL 338.60 TAp 200.75 RCA 146.79 kPO 225.36 V2 24.620

GP 5,09 ZAL 120.46 2AP 93.40 ETS 178.71 ZAE 127.55 ETE 173.91 ZAC 90.81 ETC 257.06 CLP 93.41

OLA 21.28 RAL 164.00 RAD 6567.4 VEL 11.487 PTH 2.00 VHF 2.811DpA 9.57 RAP 174.65 ECC 1.1737

L-I TIME INJ LAT IMJ LONG INJ fiT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2806.16 -28.21 82.27 22.21 92.59 17 27 36 2206.2 -27.55 73.67

3985.98 -6.89 159.86 1T.S3 62.47 11 58 31 3383.7 -10.52 153,06

249T.09 -29.ST 59.44 22.15 94.57 18 18 16 1897.1 -26.63 50.76

3797,99 -S.99 143.55 16.68 60.60 13 1 41 3168.0 -9.56 136.70

2187.99 -$2.95 35.47 21.66 99.64 20 31 S7 1588.0 -31.27 Z6.SS

3649.86 -2,79 132,60 14,86 55.92 13 37 28 3049.9 -7.24 126.34

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT OETERMZNAT[ON ACCURACY

TOE .0956 TRA .?TBO TC3-4.2971 BAU .6397 SGT 3160,5 SGR 1175.1 SG3 3676.7 ST 474.4 SR 526.8 Ss 2225.3

ROE .2859 RRA -.2645 RC3 1.4402 FAU .61045 RUT -.6817 RRF -.9216 RTF .9678 CRT .0304 CRS .6868 CST -.7031

F09-2.3239 FRA14.3349 FC-SO.OS91 BSP 10888 SG8 3371.8 R23 .0935 R13 -.9741 LSA 2279.1MSA 509.3 SSA 28.9

BOE .2995 liRA .8216 2C3 4.5521FSP 12634 SG1 3330.5 $62 526.1 TMA 161.37 EL1 527.9 EL2 473.2 ALF 81.92

LAUNCH DATE OCT 29 1964 FLIGHT TINE 318.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC C_IC DISTANCE 721.220 EARTH TO MARS

RL 148.57 LAL -.00 LOL 35.91 VI. 32.T59 GAL -3.71 AZL 88.67 HCA 226.26 SMA 186.04 ECC .21114 INC 1.3326 vl 29.990

RP 221.13 LAP -.91 LOP 258.89 VP 22.068 GAP -5.55 AZP 90.97 TAL 338.44 TAp 201.70 RCA 146.76 APO 225.32 V2 24.862

RC 267.944 GL 1S.SO GP 4.99 ZAL 120.70 ZAP 91.38 ETS 178.92 ZA( 125.32 ETE 174.38 ZAC 90.52 ETC 257.16 CLP 91.39

PLAN[TOCENTRI C C_4|C

C3 10.606 VHL 3.257 OLA 21.32 RAL 164.32 RAD 6567.4 VEL 11.469 PTH 2.00 VHP 2.913 DPA 9.86 RAP 173.76 ECC 1.1746

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ I.CNG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

90.00 16 41 35 290tD.01 -26.22 82.42 22.66 92.46 17 28 24 2209.0 -27.57 73.98

90.00 10 53 SS 3182.76 -9,92 159.81 17.73 62.47 12 0 18 3382.8 -10.55 113.01

100.00 16 17 30 2499.74 -29,59 59.63 22.56 94.46 18 59 10 1899.7 -26.95 50.96

100.00 12 0 41 3767.2T -5,71 243.31 17.07 60,61 13 $ 28 $167.3 -9.59 136.66

110.00 19 56 23 21R0,29 -32.99 35,65 sP1).O8 99.$4 1)0 32 55 1590.3 -31.$1 26.62

110.00 It 38 |1 3949.40 -:).90 131).58 1S.1)T 53.91) 13 39 5 3049.5 -7.26 126.32

OIFFERENTIAL CCRR[CTION6 MID-COURSE 1)XECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

TO[ .0991 TMA .9132, TC3.,-4,73)33 llAU .999§ SGT 3551.1) 2DR 1194,7 $63 3370.3 ST 539.5 SR 532.4 $3 2231.9

RD( .2905 RRA -.2388 RCS 1.4£09 FAU .90937 RR-_T -_1834 RRI r -.RIT1 RTF .9745 CRT ;,.0670 CRO .6913 CST -.T741

F0[-2.3499 FRA14.S793 FC-41D.T409 BliP !1)140 _ 3719,4 Rr_ ,OTDQ R13 -.978T LSA 1)1)99.5 MDA 517.4 SSA 28.G

BO[ .2979 ORA .9516 9C3 4,961)4 F84P 11)606 SG1 3901.3 $61) §1)3o6 _A 166.4| EL1 554.0 El.2 3t?..-3 ALF 140.61

5TO



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAt_HMCH DATE OCT ;)9 1964 FLIGHT TIM( 320.00 ARRIVAL DATE SEP 14 1995

HELIOCENTRIC CONIC

RL 146.57 LAL -.DO

RP 220.?3 LAP -.94

RC ZS9.ZDE GL 13.64

PLANETOC[NTR|C CONIC

C3 10.666 VHL 3.266

LNCH AZMTN LNCH TIME

90.00 18 42 39

90.00 10 55 32

100.00 16 18 36

lOO.OO lZ E 18

110.00 19 3T 34

110.00 12 39 4T

DIFFERENTIAL CORRECTIONS

TO( .04SS TRA 1.0556

ROE .2952 RRA -.2929

FDE-2.3730 FMAI4.39T6

BOE .2987 lIRA 1.0954

DISTANCE 72§.261

LOt. 35.61 VL 32.758 GAL -3.74 AZL 88.65 HCA

LOP 259.97 VP _.112 GAff -_.77 AZP 90.9T TAL

GP 4.89 ZAL 120.9S ZAP 89.37 [T8 1TD.tZ ZN[

EARTH TO MARS

224.37 SIAA 186.02 ECC .21119 INC 1.3503 Vl 29.990

338.28 TAp 202.64 RCA 146.73 APO 225.30 V2 24.903

123.09 ETE 174.82 ZAC 90.24 ETC 257.26 CLP 89.37

DLA 21.35 RAL 164.98 RAID 6567.4 VEL 11.411PTH 2.00 VHP 2.818 DPA 10.14 RAP 172.88 ECC 1.1755

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2911.12 -28.22 82.64 23.09 92.41 17 29 30 2211.1 -27.59 74.03

3982.83 -6.91 159.81 18.14 62.47 12 1 55 3382.8 -10.55 153.02

2301.73 -29.60 59.76 23.00 94.39 19 0 18 1901.7 -28.68 51.10

3767.4§ -5.70 143.32 17.48 60.61 13 5 4 3167.5 -9.58 136.67

6192.10 -33.00 35.78 22.51 99.46 20 34 6 1592.1 -31.34 26.95

3649.84 -2.79 132.60 15.67 55.92 13 40 37 3049.8 -7.2A 126.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-5.1452 6AU .7602 SGT 3905.4 $GR 1153.3 SG3 3654.7 ST 610.2 SR 538.0 SS 2237.7

RC3 1.3991FAU .60719 RRT -.8828 RRF -.9120 RTF .9793 CRT -.1422 CRS .6766 CST -.8256

FC-49.2910 BSP 13409 SGB 4OT2.Z R23 .OGT2 Rl3 -.9822 LSA 2322.2 NSA 525.1 SSA 28.2

BCS 5.$520 F_P 12547 SGI 4038.S_,2 523.9 THA 165.15 ELI 627.1 ELI 518.1 ALF 155.81

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 322.00 ARRIVAL DATE SEP 16 1965

HELIOC(NTMIC CCNIC

RL 148.57 LAL -.00

RP 220.37 LAP -.97

RC 2TO.T21 _ 13.78

PLANETOCENTRIC CONIC

c3 10.729 _ S.2?S

LNCH AZNTH LNCH TINE

9O.OO 16 44 1

90.00 10 $6 59

lO0.OO 18 19 58

lO0.O0 IZ S 45

110.00 19 38 57

110.00 12 41 13

DIFFERENTIAL CCRRECTIONS

TOE .02S3 TNA 1.1976 TC3-5.5918 BAU .621T

ROE .2999 RRA -.2414 RC3 1.5753 FAU .10340

FOE-2.$939 FRA14.3990 FC-48.6932 181 ) $4_14

BDE .SDO9 BRA 1.2_T 6C3 S.T223 F3P 1|49|

DISTANCE 729.309 EARTH TO MARS

LOL 38.61 VL 32.756 GAL -3.77 AZL 33.63 HCA 225.49 5HA 166.00 ECC .21128 INC 1.3673 vl 29.990

LOP 26t.09 VP 22.157 GAP -5.99 AZP 90.96 TAL 338.08 TAp 203.56 RCA 146.70 APO 225.29 VZ 24.945

GP 4.79 ZAL 121.23 ZAP 37.37 ETS 179.31 ZAE 120.88 ETE 175.22 ZAC 89.96 ETC 257.35 CLp 87.37

OLA 21.35 RkL 199.01 RAD 6567.4 VEL 11.494 PTH

L-Z TIME INJ LAT

12612.49 -26.23

3983.69 -9.66

2503.06 -Z9.81

3798.52 -5.97

2163.42 -33.02

3950.94 -2.75

2.00 VHP 2.827 OpA 10.41 RAP 172.02 ECC 1.1766

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62.74 23.54 92.36 17 30 53 2212.5 -27.60 74.13

15$.17 18.57 62.46 12 3 23 3383.9 -10.52 156.08

5I.M 23.44 94.34 19 1 41 1903.1 -28.69 51.20

145.M 17.11 60.60 13 6 31 3268.5 -9.54 166.73

3S.28 22.56 99.41 20 35 30 1593.4 -31.37 27.05

132.69 18.09 55.91 15 42 4 5050.9 -7.20 126.40

N|D-COURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

KT 4262.0 SGR 1140.7 SG3 3630.1 ST 684.8 SR 543.3 SS 2241.2

IRT -.880811mF -.9065 RTF .9829 CRT -.2018 CRS .6720 CST -.8596

4431.3 R23 .0582 R15 -.9849 LSA 2346.DNSA 531.7 SSA 27.9

681 4410.0 SG2 525.6 THA 166.60 EL1 704.9 ELI 517.0 ALF 159.58

LAUNCH DATE OCT 29 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00 LQL

RF 220.00 LAP -1.01 LOP 262.20 VP 22.202 6AF -6.19 AZP 90.95 TAL

RC 272.134 GL 13.90 GP 4.69 ZAL 121.53 ZAP 85.40 ETS 179.50 ZAE

PLANETOCENTMIC CONIC

C3 10.799 VNL 3.286 DLA 21.33 RAL 165.58 RAO 6567.4 VEL 11.497 PTH

DISTANCE 733.364

35.61 VL 32.?56 GAL -3.81 AZL 88.62 HCA

EARTH TO MARS

226.60 SHA 185.98 ECC .21140 INC 1.3858 Vl 29.990

557.88 TAp 204.48 RCA 146.67 Apo 225.30 v2 24.986

118.67 ETE !75.60 ZAC B9,68 ETC 257.45 CLP 85.58

2.00 VHp 2.859 OPA 10.68 RAp 171.17 ECC 1.1777

]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 32 33 2215.1 -27.61 74.17

12 4 42 3385.9 -10.46 153.19

19 3 20 1905.8 -28.70 51.25

13 7 51 3170.5 -9.48 156.84

20 37 7 1594.3 -3t.38 27.11

15 43 27 3052.8 -7.15 126.50

ORBIT DETERNINATION ACCURACY

ST 782.4 SR 548.9 SS 2244.5

CRT -.2486 CRS .6687 CST -.8855

LSA 2372.8 MSA 538.3 SSA 27.5

EL1 784.7 ELZ 516.6 ALF 161.69

LNCH AZ14TN LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH

90.00 16 45 40 2613.13 -28.23 62.78 24.00 92.33

90.00 10 36 16 3985.91 -6.82 159.98 19.01 62.45

100.00 16 21 36 2503.80 -29.61 59.94 23.91 94.31

100.00 12 S 1 3770.47 -5.60 143.49 18.55 60.59

lID.DO 20 0 32 2194.27 -33.03 35.95 23.43 99.37

110.00 12 42 34 3632.77 -2.68 152.75 16.53 55.91

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0005 TRA 1.3414 TC3-5.9685 DAU .8834 9GT 4657.4 SGR 1127.2 6G3 3596.5

ROE .3046 RRA -.2397 RC3 1.3495 FAU .59813 RRT -.3775 RRF -.9006 RTF .9856

F06-2.4267 FRA14.3506 FC-47.9523 BSP 15960 _ 4791.9 R23 .0515 R13 -.9871

60E .3046 8RA 1.3627 BC3 6.1191 FSP 12340 SG1 4762.6 SG2 529.1 THA 167.86

LAUt4CH DATE OCT 29 1964 FLIGHT TIME 328.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC C_NIC DISTANCE 737.427

RL 146.37 LAL -.OO LOL 35.61 VL 32.755 GAL -3.85 AZL 88.60 HCA

RF 219.62 LAP -1.04 LOP 263.33 VlP 22.247 GAP -8.40 _Z1P 90.94 TAL

RC 273.529 GL 14.01 6P 4.58 ZAL 121.65 ZAP 83.44 ET6 119.67 ZN[

PLAN(TOCENTRIC C_N|C

CS 10.876 VHL 3.L'98 DLA 21.30 RAL 185.79 RAO 656T.4 VEL 11.501PTH

LNCH AZNTN LNCH TIME L-! TINE INJ LAT INJ LONG INJ RT k$C

90.00 16 47 37 2613.09 -26.13 82.78 24.49

90.00 10 59 23 3998.86 -6.T2 130.15 19.47

100.00 19 23 30 2503.91 -29.91 59.94 24.39

100.00 12 6 11 3773.26 o5.51 143.64 15.31

110.00 20 2 21 2194.66 -33.03 35.98 25.91

110.00 12 43 49 3655.30 -2.58 132.69 15.99

DIFFERENTIAL CGRRECTION3

TOE -.0240 TRA 1.4813 TCS-6.3630 IAU .9_1_

ROE .3098 RRA -.2329 RC3 1.$222 FAU .59184

FOE-2.4349 FMA14.2862 FC-47.0947 19F 17233

BIDE .3107 BRA 1.5054 9C3 6.5009 FSP 12194

EARTH TO MARS

227.73 SNA 185.97 ECC .21156 INC 1.3998 vl 29.990

337.66 TAp 205.39 RCA 146.63 APO 225.32 v2 25.027

116.49 ETE 175.95 ZAC 89.41ETC 257.55 CLP 83.42

2.00 VHP 2.854 OpA 10.93 RAp 170.36 ECC 1.1790

INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

92.33 17 34 30 2213.1 -27.61 74.17

62.43 12 5 51 3388.9 -10.37 153.35

94.30 19 5 14 1903.9 -28.70 51.26

6D.57 13 g 4 3173.3 -g.39 137.00

99.35 20 38 56 1594.7 r31.39 27.14

55.90 13 4d 45 3055.3 -7.04 126.63

NID-COURSE EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACY

SGT 5031.7 8_ 1112.9 SG3 3554.8 ST 842.5 SR 554.3 SS 2245.S

RRT -.6722RIW -.6943 RTF .9877 CRT -.2871CRS .6667 CST -.g051

V,4 51§3.5 R23 .0460 R13 -.9888 LSA 2400.8 MSA 544.0 SSA 27.1

SGI 5125.7 Sl;2 533.3 THA 168.95 EL1 866.3 EL2 516.4 ALF 163.17

5TI



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 29 1984

HELIOCENTRIC CC_iC

RL 146.57 LAL -.DO

RP 219.25 LAP -1.07

RC 274.906 GL 14.11

FLANETOCENTRIC CONIC

C3 10.961 VHL 3.317

LNCH AZMTH LNCH TIME

90.00 16 49 51

90.00 11 0 20

lO0.OO 18 25 39

100.00 12 7 13

110.00 20 4 22

110.00 12 44 59

FLIGHT TIM( 328.00 ARRIVAL DATE SEP 22 1965

OIETANCE 741.496 EARTH TO MARS

LOL 35.81 VL 32.755 GAL "3.89 AZL 88.54 HCA 228.85 SMA 185.97 ECC .21175 INC 1.4152 vl Z9,990

LOP 264.45 Vp 22.292 GAP -8.60 AZP 90.93 TAL 337.43 TAp 206.29 RCA 146.59 APO 225.34 V2 25.067

GP 4.48 ZAL 122.19 ZAP 81.51 ETS I79.84 Zk( 114.33 ETE 176.28 ZAC 89.15 ETC 257.85 CLP 81.46

DLA 21.25 RAL 186.16 RAD 6567.4 VEL II.504 PTH 2.00 VHP 2.673 DPA 11.16 RAP 169.58 ECC 1.1804

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2612.36 -26.23 82.73 24.99 92.36 IT 36 43 2212.4 -27.60 74.12

3992.78 -8.60 160.37 19,95 62.40 12 6 53 3392.8 -10.25 153.59

2503.43 -29.61 59.9t 24.90 94.32 19 7 23 1903.4 -28.69 51.22

3776.94 -3.39 143.94 19.29 60.55 I3 IO 10 3176.9 -9.27 137.21

2194.80 -33.03 35.97 24.42 99.35 20 40 37 1594.6 -31.39 27.13

3638.54 -2.49 133.05 17.46 55.89 13 45 58 3058.5 -6.92 126.80

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0300 TRA 1.8949 TCS-6.7302 BAU 1.0071 94_T 3403.T $GR 10t)9.0 SG3 3305.6 ST 924.6 SR 539.9 99 Z246.8

ROE .3148 RRA -.2256 RC3 1.2933 FAU .38388 RRT -.8673 RRF -.8875 RTF .9893 CRT -.3189 CRS .6637 CST -.9199

FDE-2.4672 FRAt4.1999 FC-49.1179 BSP 18492 848 5514.1 RE3 .0419 R13 -.9902 LSA 2431.8 NSA 548.3 SSA 26.7

BOE .3198 BRA 1.6503 BCS 6.8730 FS4P 12019 $_1 5487.8 SGZ 538.1 THA 169.91 ELI 949.3 ELI 516.7 ALF 164.32

LAUNCH DATE OCT 29 1964 FLIGHT TIME 330.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC C_IC DISTANCE 743.572 EARTH TO MARS

RL 148.57 LAL -.DO LOL 33.61VL 32.754 GAL °3.93 AZI. 88.57 HCA 229.98 S_4A 185.96 ECC .21198 INC 1.4301 vl 29.990

RP 218.89 LAP -1.10 LOP 293.36 VP 22.$39 GAP -9,90 AZP 90.92 TAL 337.19 TAP 207o17 RCA 146.54 AlSO 225.38 V2 25.108

RC 276.266 GL 14.20 r_p 4.$8 ZAL t22.SS ZAP "79.61 (T9 179.99 ZAI[ 112.19 (TE 176.58 ZAC 88.90 (TC 257.74 CLP 79.36

PLAN(TOCENTR1C CONIC

C3 11.033 VI4L 3.$23 DLA 21.19 RAL 196.57 RAO 9367.4 VEL 11.308 PTH 2.00 VHP 2.895 DFA 11.38 RAp 168.80 ECC 1.1819

LNCN AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC .INJ AZMTH INJ TIME PO C9T TIM INJ 2 LAT 1NJ 2 LONG

90.00 18 32 21 2910.99 -29.22 92.93 25.51 92.41 17 39 12 2211.0 -27.39 74.02

90.00 11 1 8 3997.90 -9.43 190.64 20.44 62.37 12 7 46 3397.6 -10.10 153.87

100.00 18 28 4 2302.$9 -29.90 59.93 25.42 94.36 19 9 46 1902.4 -28.88 51.15

100.00 12 8 7 3791.43 -5.24 144.09 19.78 60.33 13 11 8 3181.4 -9.12 137.46

110.00 20 8 SG 2194.11 -33.02 33.93 24.93 99.38 20 43 10 1594.1 -31.39 27.10

110.00 12 46 4 3992.47 -Z.31 13S.Z6 17,99 55.89 13 47 7 3062.5 -6.77 127.01

DIFFERENTIAL COIIflECTIOI48 M|D-COUR$1[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0774 TRA 1.7842 TC3-7.I202 BAU 1.0996 S4;T 5771.2 _ 1082.5 SG3 3448.8 ST 1008.3 SR 565.1 88 2246.0

RDE .3199 RflA -.2192 tiCS 1.2950 FAU .57498 RflT -.8610 Iltll r -.9602 RTF .9906 CRT -.3454 CR8 .8621 CST -.9314

FDE-2.5174 FRA14.0994 FC-45.0276 99P 19747 _ 5971.8 RE3 .0387 R13 -.9913 LSA 2464.3 MSA 554.2 38A 28.3

DOE .3292 BRA 1.7975 9C3 7.2314 FS4P 11922 SGI 5949.6 _2 543.5 THA 170.75 ELI 1033.6 EL2 317.3 ALF 185.20

LAUHCH DATE OCT 29 1964

HELIOCEHTRIC C(_HIC

RL 148.57 LAL -.00

RP 218.52 LAP -1.12

It( 277.809 GL 14.28

PLANETOCENTRIC CONIC

C3 11.153 VHL 3.340

LHCH AZMTH LNCH TIME

90.00 16 55 8

90.00 11 1 47

100.00 16 30 43

lOO.O0 12 8 54

110.00 20 9 1

110.00 12 47 4

FLIGHT TIME 332.00 ARRIVAL DATE SEP 29 1965

DISTANCE 749.655 EARTH TO MARS

LOL 35.61VL 32.753 GAL -3.98 AZL 88.36 HCA 231.12 SMA 185.97 ECC .2122§ INC 1.4447 Vl 29.990

LOP 266.71 VP 22.383 GAP -7.00 AZP 90.91 TAL 335.93 TAp 208.05 RCA 146.49 AFO 225.44 vZ 25.148

GP 4.28 ZAL 122.94 ZkP 77.74 ETS 180.14 2AE 110.08 ETE 176.87 ZAC 88.66 ETC 257.84 CLP 77.70

DLA 21.09 RAL 167.00 RAO 6567.4 VEL 11.513 PTH 2.01VHp 2.gig Dpk 11.59 RAp 168.07 ECC 1.1835

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2808.97 -28.22 82.48 26.05 92.48 17 41 57 2209.0 -27.57 73.87

4003.31 -6.27 160.97 20.93 62.33 12 8 31 3403.3 -9.93 154.20

2300.78 -29.59 59.71 23.g6 94.42 19 12 23 1900.8 -28.67 51.03

3796.74 -3.06 144.39 20.29 60.50 13 12 0 3186.7 -8.93 13_.76

2193.20 -33.0I 35.87 23.47 99.42 20 45 35 1593.2 -31.36 27.03

3667.08 -2.13 133.50 18.47 33.88 13 48 11 3067.1 -6.39 127.23

OIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1061 TRA 1.9537 TC3-7.4731 9AU 1.1293 9GT 6133.2 8GR 1066.5 SG3 3385.2 ST 1093.5 SR 570.2 ss 2244.0

ROE .3231RRA -.2106 RC3 1.2313 FAU .56469 flRT -.8539 RRF -.8724 RTF .9916 CRT -.3678 CRS .6609 CST -.9403

FOE-2.3460 FflAI3.9392 FC-43.8337 6SP 20989 $GB 6223.3 R23 .0363 R13 -.9922 LSA 2498.7 MSA 338.8 SSA 25.9

DOE .3420 BRA 1.9471 8C3 7.5738 FSP 11606 961 6201.0 SG2 349.1THA 171.49 ELI 1119.2 EL2 518.1ALF 166.11

LAUNCH DATE OCT 29 1964 FLIGHT TIHE 334.00 ARRIVAL DATE SEP 28 1963

HELIOCENTRIC C_NlC DISTANCE 753.741 EARTH TO MARS

RL 148.57 LAL -.OO LOL 35.61 VL 32.735 GAL -4.03 A_L 89.34 HCA 232.25 SHA 183.97 ECC .21255 INC 1.4387 V1 29.990

RF 218.16 LAP -1.13 LOP 267.83 VP 22.429 GAP -7.20 AZP 90.89 TAL 336.66 TAp 208.91 RCA 146.44 APO 223.50 VZ 23.188

RC 278.933 _ 14.33 GP 4.16 ZAL 123.$4 ZAP 75.90 ETS 180.26 Z_J[ 108.00 ETE 177.13 ZAC 88.42 ETC 257.93 CLP 75.86

PLANETOCENTRIC CONIC

C3 11.261VHL 3.336 DLA 20.99 RAL 197.48 RAO 6367.4 VEL 11.317 PTH 2.01VHP 2.947 DpA 11.78 RAp 167.37 ECC 1.1833

LNCH AZI4TH LNCM TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 58 11 2806.33 -28.21 8_.29 26._1 92.58 17 44 57 2206.3 -27.53 73.68

90.00 11 2 18 4009.94 -6.09 191.34 21.48 62.29 12 9 8 3409.9 -9.72 134.38

100.00 18 33 37 2498.61 -29.59 59.55 26.51 94.31 I9 15 13 1896.6 -28.64 30.87

100.00 12 9 33 3792.99 -4.85 144.73 20.82 60.47 13 12 46 3192.9 08.73 138.11

110.00 20 II 40 2191.97 -33.00 33.76 26.02 99.47 20 48 11 1391.9 -31.34 26.93

110.00 12 48 0 3672.40 -1.93 133.77 19.00 55.86 13 49 12 3072.4 -6.39 127.54

D|FFERENTIAL CGRRECTION9 MID-tOURS1[ EXI[CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1289 TRA 2.0982 TC3-T.7849 9AU 1.1837 S4_T 0489,1 _ 1049.4 $63 3309.9 ST 1182.4 SIR 572.3 s9 2233.2

ROE .3283 RRA -.2049 RC3 t.1920 FAU .34954 RRT -.8459 RIIF -.81129 RTF .9923 CRT -.3790 CR9 .8500 C9T -.g49z

F06-2.4924 FRAIS.89_9 FC-42.2477 Bm e 22433 IK8 9§70.0 R23 .0325 R13 -.9928 LSA 2529.1HSA 562.3 IDA 25.8

BO( .3529 BRA 2.1082 BC3 7.9735 FSP 11542 $4;1 9549.9 94_2 353,0 THA 172.17 EL1 1206.8 EL2 519.1 ALF 167.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 29 1984 FLIGHT TIN( 338.00 ARRIVAL DATE SEp 30 1985

HELIOCENTRIC CONIC

RL 148.57 LAL -.00 L(X. 35.81 VL 32.755 GAL

RF 217.80 LAp -1.18 LOP 268.99 VP 22.474 GAP

MC 290.2406L 14.41 GP 4.08 ZAL 123.78 ZAP

PLANETOCENTRIC COtllC

C3 11.377 VHL $.373

LNCH AZMTH LNCH TIME

90.00 17 1 28

90.00 11 2 40

100.00 18 3G 43

100.00 12 10 8

110.00 20 14 28

110.00 12 48 50

DIFFERENTIAL CCRRECTION8

TOE -.1847 TRA 2.2483 TC3-8.1150 6AU 1.2489

ROE .5347 RRA -.1982 RC3 1.1624 FAU .53955

FDE-2.5615 FRA13.6858 FC-41.0561 BSIP 23535

60E .3730 ERA 2.2588 BC3 8.1978 FS4P 11207

DISTANCE 757.836 EARTH T0 MARS

-4.08 AZL 88.53 HCA 233.39 SMA 185.98 ECC .21288 INC 1.4725 vl 29.990

-7.39 AZP 90.86 TAL 338.38 TAp 209.77 RCA 146.39 APO 225.57 V2 25.226

74.10 ETS 180.42 ZAE 105.95 ETE 177.38 ZAC 88.19 ETC 258.01 CLP 74.06

OLA 20.87 RAL 167.91RAD 6567.4 VEL 11.522 PTH 2.01VHP 2.978 OPA 11.96 RAp 186.71ECC 1.1872

L-I TIME |NJ LAT 1NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2603.16 -28.Z0 82.06 27.19 92.70 17 48 11 2203.2 -27.53 73.45

4017.38 -5.82 161.76 22.02 62.24 12 9 38 3417o4 -8.50 155.00

2495.88 -29.57 59.36 27.09 94.61 19 18 19 1898.0 -28.61 50.68

3799.77 -4.62 145.11 21.38 60.43 15 13 25 3199.8 -8.52 136.49

2190.18 -32.98 35.64 26.59 99.55 20 50 58 1590.2 -31.31 26.81

3678.33 -1.70 134.08 19.55 55.85 13 50 9 3078.3 -6.17 127.85

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINAT/ON ACCURACY

SGT 8837.6 sr, R 1032.1 SG3 3238.6 ST 1268.3 SR 578.9 SS 2233.0

flRT -.8374 RRF -.R947 RTF .9931 CRT -.4006 CR8 .6551CST -.9543

SG8 6R15.0 RZ3 .0320 R15 -.9935 LSA 2570.8 MSA 566.1SSA 25.2

SG1 8892.3 $GZ 55R.7 THA 172.75 EL1 1293.6 ELI 520.1 ALF 167.60

LAUNCH DATE OCT 29 1984 FLIGHT TIN( 338.00 ARRIVAL DATE OCT 2 1985

HELIOCENTRIC CONIC DISTANCE 761.941 EARTH TO MARS

Rb 148.57 LAL -.00 LOL 35.61 VL 32.755 GAL -4.14 AZI. 88.51 HCA 234.54 SMA 185.99 ECC .21325 1NC 1.4858 vl 29.990

RP 217.44 LAP -1.21 LOP 270.14 VP 22.520 GAP -7.58 AZP 90.86 TAL 336.08 TAP 210.62 RCA 146.38 APO 225.86 V2 25.268

RC 281.529 GL 14.47 r,,p 3.99 ZAL 124.21 ZAp 72.33 ET$ 180.54 zA( 103.94 ET( 177.62 ZAC 87.98 ETC 258.10 CLP 72.29

PLANETOCENTRIC CON|C

C3 11.502 VHL 3.391 DLA 20.73 RAL lSR.38 RAD 8587.4 VI[L 11.528 PTH 2.01 VHP 3.011 DPA 12.12 RAp 186.09 ECC 1.1893

LNCN AZMTH LNCM TIN( L-I TIN( INJ LAT INJ L_448 ZNJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 4 59 279R.45 -Z8.1R 81.78 2?.79 R2.83 17 51 38 2199.4 -27.50 73.19

90.00 11 2 85 4025.80 -5.58 182.22 22.59 82.18 12 10 1 3425.6 -9.24 155.48

100.00 18 40 3 2492.87 -L_9.55 59.13 27.68 94.73 19 21 36 1892.9 -28.58 50.46

100.00 12 10 32 3807.42 -4.38 145.53 21.98 60.40 13 13 59 3207.4 -8.27 138.92

110.00 20 17 28 2188.13 -$2.96 55.48 27.10 99.64 20 53 56 1588.1 -31.28 26.66

110.00 12 49 37 3884.92 -1.45 134.43 20.11 55.84 13 51 2 3084.g -5.92 128.20

DIFFERENTIAL CCNRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2018 TRA 2.4015 TC3-8.4224 6AU 1.3067 SGT 7151.S SGR 1017.3 SG3 3161.4 ST 1356.2 SR 584.9 SS 2231.3

ROE .3408 RRA -.1878 RC3 1.1510 FAU .527R9 RRT -.1_83 RRF -.R45R RTF .9957 CRT -.4193 CRS .6592 CST -.9587

F08-2.6173 FRA13.4779 FC-3R.7408 BSP 24648 _ 7255.0 R23 .0315 R13 -.9940 LSA 2614.4 MSA 569.5 3$A 24.6

BOE .3989 BRA 2.408R BC3 8.4980 FSP 1088R SG1 7230.S SG2 566.1 THA 173.27 EL1 1381.9 ELI 521.1 ALF 168.02

LAUNCH DATE OCT 29 1964 FLIGHT T]_ 340.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE ?66.050 EARTH TO MARS

RL 148.57 LAL -.00 LOt. 35.61 VL 32.757 GAL -4.20 AZL 88.50 HCA 255.69 SMA 186.01 ECC .21366 INC 1.4989 vl 29.890

RP 217.09 LAp -1.24 LOP 271.29 VP 22.588 GAP -7.76 AZP 90.85 TAL 335.76 TAp 211.45 RCA 146.27 Apo 225.75 v2 25.307

RC 282.801 6L 14.51GP 3.89 ZAL 12A.67 ZAP 70.61ETS 180.66 ZkE !01.96 ETE 177.83 ZAC 87,77 ETC 258.17 CLP 70.56

PLANETOCENTRIC CONIC

C3 11.636 VHL S.411DLA 20.56 RAL 166.87 RAD 6587.4 VEL 11.55A pTH 2.01VHp 3.048 DpA 12.26 RAP 165.50 ECC 1.1915

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 8 44 2793.21 -28.17 81.48 28.40 92.99 17 55 19 2193.2 -27.A6 72.88

90.00 11 3 5 4034.88 -3.27 162.73 25.17 62.14 12 10 17 3434.7 -8.96 156.00

100.00 18 43 3G 2489.29 -29.53 58.86 28.2g 94.87 19 25 6 1889.3 -28.54 50.20

100.00 12 10 52 3615.82 -4.08 145.99 22.5! 60.36 13 IA 27 3215.8 -8.00 139.39

110.00 20 20 38 2165.72 -32.93 35.30 27.78 99.74 20 57 4 1585.7 -31.25 26.49

110.00 12 50 19 3692.15 -1.17 134.81 20.70 55.83 13 51 51 3092.2 -5.65 128.58

DIFFERENTIAL CORRECTIONS MID-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2401 TRA 2.5574 TC3-8.7077 BAU 1.3655 SGT 7517.1SGR 1002.2 SG3 3080.4 ST 1445.4 SR 590.3 SS 2227.7

ROE .3464 RRA -.1797 RC3 1.0987 FAU .51543 RRT -.5186 flRF -.8384 RTF .9942 CRT -.4338 CRS .6624 CST -.9627

FOE-2.6599 FRA13.2684 FC-38.3491 2SIP 25754 SC_ TSRS.G R23 .0510 R13 -.99A5 LSA 2659.A MSA 572.2 SSA 24.1

80E .4213 8RA 2.5837 BC3 8.7767 FSP 10583 SGI 7582.0 SG2 572.2 THA 173.74 EL! 1471.5 EL2 321.9 ALF 168.43

LAUNCH DATE OCT 29 19G4 FLIGHT TIN( 342.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC C._NIC

RL 148.57 LAL -.00

RP 218.74 LAP -1.27

RC 284.037 GL 14.54

PLAN£TOCENTRIC C¢_¢1C

C3 11.779 VHL 3.432

LNCH AZMTH LNCH TIN(

80._0 17 12 43

90.00 11 3 3

100.00 18 47 28

100.00 12 11 5

110.00 20 23 59

110.00 12 50 57

DIFFERENTIAL C-(_RECTION8

TOE -.2801 TRA 2.7157 TC3-R.9718 BAU 1.4227

ROE .3522 RRA -.1718 tiC3 1.OG,58 FAU .50194

FOE-2.8960 FRA13.0520 FC-38.SRll DIP 28850

BIDE .4500 BlqA 2.7211 BC3 9.0348 FSP 10283

DISTANCE 770.164 EARTH TO MARS

LOL 35.61VL 32.758 GAL -4.28 AZI. 89.49 HCA 236.84 SMA 186.03 ECC .21410 INC 1.5115 vt 29.990

LOP 272.44 VP 22.611 GAP -7.95 AZP 90.83 TAL 335.44 TAp 212.28 RCA 148.20 APO 225.86 V2 23.346

GP 3.79 ZAL 125.15 ZAP 68.92 ET8 180.77 ZA( 100.02 ETE 178.04 ZAC 87.57 ETC 258.25 CLP 68.87

DLA 20.41RAL 189.37 RAO 8587.4 V(L 11.540 PTH 2.01VHP 3.087 OpA 12.39 RAp 16A.96 ECC 1.1939

L-1 TIM( INJ LAT INJ L.(_lG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2790.48 -28.15 81.13 29.05 93.16 17 59 13 2190.3 -27.42 72.54

4044.50 -4.96 183.L_9 23.76 62.08 12 10 28 3444.5 -8.GG 156.36

2485.28 -29.51 58.57 28.92 95.02 19 28 47 1885.3 -28.50 49.91

3824.95 -3.77 146.50 25.11 60.32 15 14 50 3224.9 -7.70 139.90

2182.97 -32.90 $5.0R 20.41 99.88 21 0 22 1583.0 -31.19 28.29

3700.02 -.87 135.22 21.50 55.83 13 52 37 5100.0 -5.35 128.99

M|O-COU28_(XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 7044.8 _ 987.1 _3 2995.5 ST 1535.8 SR 395.4 35 2222.9

R2T -.8084 RRF -.5285 RTF .9946 CRT -.4507 CR3 .6855 CST -.9860

7908.? R28 .0507 R13 -.9948 LSA 2706.3 NSA 574.S 8SA 23.S

SGI 7585.5 SG2 578.1 THA 174.16 EL1 1562.1 EL2 522.6 ALF 168.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 216.39 CAP -1.29

RC 285.296 GL 14.57

PLAN(TOCEMTRIC CONIC

C3 11.932 VHL 3.454

LNCH AZMTH LNCH TIM(

90.00 17 18 34

90.00 11 2 37

100.00 18 51 19

100.00 1Z 11 14

110.00 20 27 31

110.00 12 Sl 31

LOt.

LOP 273.59 VP ZZ.GSQ GAp -8.13 AZP 90.81 TAL 335.09 TAP 213.09 RCA 146.13 V2 25.385

GP 3.70 ZAL 125.85 ZAP 87.27 ETS 180.87 ZAE 98.12 ETE 178.23 ZAC 87.39 CLP 67.22

GLA 20.22 RAL 169.88 RAO 6567.5 VEL 11.546 PTH 2.02 VHP 3.128 DpA 12.50 RAp 164.46 ECC 1.1964

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIN lNJ 2 LAT IHJ 2 LONG

2785.31 -28.13 80.75 29.68 93.35 18 3 19 2185.3 -27.37 72.17

4055.10 -4.62 163.68 24.38 62.03 12 10 33 3455.1 -8.33 157.16

2480.88 -29.48 58.24 29.57 95.19 19 32 40 1880.9 -28.45 49.59

3834.79 -3.44 147.04 23.72 80.29 13 15 8 3234.8 -7.37 140.45

2179.91 -32.88 34.86 29.04 99.99 21 3 51 1579.9 -31.13 26.06

3708.50 -.SS 135.66 21.92 55.82 13 53 20 3108.5 -5.03 129.44

FLIGHT TIM( 344.00 ARRIVAL DATE OCT 8 1965

O|8TANCE 774.283 EARTH TO MARS

35.61 VL 32.780 GAL -4.33 AZL 66.46 HCA 236.00 SMA 188.06 (CC .21458 INC 1.5240 vl 29.990

APO 225.98

ETC 258.31

OIFFERENTIAL COIRECTIONS

TOE -.3213 TRA 2.8768 TC3-9.2112 8AU 1.4781t

ROE .3578 RRA -.1640 RC3 1.0323 FAU .48773

FOE-2.7243 Fflk|2.RS26 FC-33.3869 8SP 27938

BOE .48Q9 BRA 2.8814 9C3 9.2688 FSP 9982

LAUI4CH DATE OCT 29 1964

HELIOCENTRIC C_NIC

RL 148.57 LAL -.00

RP 216.05 LAp -1.32

RC 288.S20 GL 14.58

PL/144ETOCENTRIC CONIC

C3 IZ.093 VHL 3.478

LNCH AZMTH LMCH TIM(

90.00 17 21 17

90.00 11 Z 48

100.00 18 55 28

lOO.O0 12 11 16

110.00 20 31 1_

110.00 12 $2 Z

OIFFERENTIAL CORRECTIONS

TOE -.3852 TR4 3.0395 TC3-9.4289 BAU 1.5332

ROE .3636 RRA -.1584 RC3 .9991 FAU ,47315

FOE-2.7514 FRAIE.6049 FC-33.8661 BSP 28990

BOE .3153 BRA 3.0436 BC3 9.4817 FW e 9674

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8183.2 SGR 972.1 SG3 2907.8 ST 1627.2 SR 600.2 SS 2216.8

RRT -.7976 RRF -.8180 RTF .9949 CRT -.4639 CRS .6882 CST -.9668

ST_ 9220.9 R23 .0394 R13 -.9951 LSA 2754.9 MSA 576.5 SSA 23.1

981 8200.1 $4;2 583.7 THA 174.53 EL1 1653.6 EL2 3_3.2 ALF 169.19

FLIGHT TIME 346.00 ARRIVAL OATE OCT 10 1965

DISTANCE 778.408 EARTH TO MARS

LOL 35.61 VL 32.761 GAL -4.39 AZ1. 88.46 HCA 239.16 SMA 186.08 ECC .21309 |NC 1.3362 vl 29.990

LOP 274.75 Vie 22.701 GAP -8.31 AZlP 90.79 TAt. 334.74 TAp 213.69 RCA 146.08 APO 226.11 V2 25.423

GP 3.61ZAL 126.17 ZAP 65.67 ET9 180.97 ZAE 96.26 ETE 178.41ZAC 87.22 ETC 258.36 CLP 65.62

DLA 20.02 RAL t70.40 RAO 8587.5 VEL 11.553 PTH 2.02 VHP 3.173 OPA 12.39 RAP 164.01ECC 1.1991

L-I 1|141[ |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM IHJ 2 LAT lNJ 2 LONG

2779.72 -28.11 80.35 30.35 93.55 19 7 37 217g.7 -27.32 71.77

4086.43 -4.26 194.52 25.01 61.98 12 10 32 3466.4 -7.98 157.81

2479.06 -29.45 57.89 30.23 95.37 19 36 44 1876.1 -28.39 49.24

3845.31 -3.09 147.82 24.36 60.25 13 15 22 3243.3 -7.02 141.04

2176.56 -32.82 34.61 29.70 100.14 21 7 28 1576.6 -31.07 25.82

3717.59 -.20 136.13 22.56 5§.92 13 34 0 3117.6 -4.88 129.92

MID-COURW[ EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8472.3 $GR 987.8 SG3 2618.2 ST 1719.6 SR 603.0 Ss 2210.0

RRT -.7894 W -.8051RTF .9932 CRT -.4768 CRS .6713 CST -.9713

Sr_ 8528.3 R23 .0303 R13 -.9934 LSA 2605.9 MSA 577.9 SSA 22.7

1We1 8505.9 SG2 589.2 THA 174.90 EL1 1746.1EL2 523.7 ALF 168.53

LAUNCH OATE 0C7 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 215.71 LAP -1.34

RC 287.729 GL 14.39

PLANETOCENTRIC CONIC

C3 12.269 VHL 3.503

LNCH AZMTH LNCH TIM(

90.00 17 25 52

90.00 11 2 28

100.00 18 59 47

100.00 12 11 14

110.00 20 33 1

110.00 12 52 29

FLIGHT TIME 348.00 ARRIVAL DATE OCT 12 1965

DISTANCE 782.536 EARTH TO MARS

LOL 35.61 VL 32.763 GAL -4.47 AZL 88.45 HCA 240.32 3MA 186.11 ECC .21563 [NC 1.5481 vl 29.990

LOP 273.92 VP 22.746 GAP -6.46 AZP 90.77 TAL 334.36 TAp 214.68 RCA 143.98 APO 226.25 vZ 25.461

GP 3.52 ZAL 126.71 ZAP 64.10 ETS 181.06 ZAE 94.44 (T( 178.38 ZAC 87.03 [TC 236.43 CLP 64.05

OLA 19.81 RAL 170.94 RAO 6567.3 VEL 11.361 PTH 2.02 VHP 3.219 OpA 12.67 RAp 163.60 ECC 1.2019

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2773.73 -28.09 79.91 31.04 93.77 16 12 6 2173.7 -27.27 71.34

4078.46 -3.68 165.19 23.66 61.93 12 10 26 3478.5 -7.60 158.49

2470.91 -29.42 57.31 30.92 95.57 19 40 36 1870.9 -28.33 48.87

3856.51 -2.71 148.23 25.01 60.22 13 15 31 3256.5 -6.63 141.67

2172.92 -32.78 34.33 30.37 100.30 21 11 14 1572.9 -31.01 25.56

3727.27 .17 136.64 23.22 55.82 13 54 36 3127.3 -4.32 130.42

DIFFERENTIAL CORRECTIONS

TOE -.4116 TRA 3.2042 TC3-9.6270 BAU 1.5871

ROE .3694 RRA *.1488 RC3 .9666 FAU .43843

F08-2.7776 FRA12.3685 FC-32.3462 BSP 30021

DDE .SS30 BRA 3.2077 8C3 9.6734 FSP 9367

MID-COURSE EXECUTION ACCURACy

SGT 8773.3 _ 943.7 963 2727.6

RRT -.7748 RRF -.7940 RTF .9954

SGB 8823.9 fl23 .0304 fl13 -.9956

SG1 9803.9 SG2 594.6 THA 175.21

LAUNCH DATE OCT 29 1964 FLIGHT TIN( 350.00

HELIOCENTRIC COLIC

RL 148.57 LAL -.00

RP 215.38 LAp -1.37

tiC 299.924 GL 14.59

pLAN(TOCENTRIC CONIC

C3 12.453 VHL 3.529

LNCH AZMTH LNCH TIM(

90.00 17 30 30

90.00 11 2 5

100.00 19 4 16

100.00 12 II 7

110.00 20 39 0

110.00 lZ 52 33

DISTANCE 788.674 EARTH

LOL 35.61 VL 32.765 GAL -4.54 AZl. 86.44 HCA 241.49 SMA 186.13 ECC .21624 IHC

LOP 277.08 VP 22.791 GAP -8.68 AZ1P 90.74 TAL 333.96 TAp 215.46 RCA 145.90 APO

GP 3.43 ZAL 127.27 ZkP 62.58 ET9 181.14 zA( 92.66 ETE 170.73 ZkC 86.90 ETC

ORBIT DETERMINATION ACCURACY

ST 1813.0 SR 609.6 SS 2202.8

CRT -.4692 CR$ .6753 CST -.9734

LSA 2859.2 MSA 379.1 9SA 22.2

EL1 1839.6 EL2 524.0 ALF 169.83

ARRIVAL DATE OCT 14 1965

TO MARS

1.5598 vl 29.990

226.40 V2 25.498

238.48 CLP 62.33

OLA 19.58 RAL 171.49 RAD 6567.5 M(L 11.569 PTH 2.02 VHP 3.268 OPA 12.73 RAP 163.23 ECC 1.2050

L-I TIM( INJ LAT |NJ LONG INJ fit ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2767.38 -29.08 79.45 35.74 94.00 18 16 45 2167.4 -27.21 70.88

4091.18 -3.47 165.91 28.33 61.68 12 10 16 3491.2 -7.20 159.22

2463.43 -29.38 57.11 31.81 95.78 19 45 21 1865.4 -28.27 48.48

38fdl.36 -2.31 146.88 23.69 60.19 13 15 36 3268.4 -6.26 142.32

2169.03 -32.73 34.04 31.08 100.46 21 IS 9 1569.0 -30.94 25.27

3737.33 .56 137.t7 23.99 35.82 13 55 10 3137.5 -3.92 130.96

ORBIT DETERMINATION ACCURACY

ST 1907.3 SIR 614.0 88 2194.3

CRT -.5006 CR6 .6790 CST -.9753

LSA 2914.3 MRA 580.0 S3A 21.8

EL1 1933.9 EL2 524.2 ALF 170.11

OIFF(RENTIAL _IRECTION&

TDE -.4598 TRA 3.3717 TC3-9.8010 BAU 1.6393

ROE .3?33 RRA -.1415 RC3 .9344 FAU .44349

F08-2.7983 FRAIZ.1296 FC-30.9248 9SP 31034

BOE .5934 BRA 3,3747 8C3 9.8434 FSP 9063

NIO-COURW[ EXECUTION ACCURACY

S4;T 90114.8 _ 930.4 SG3 2636.0

RRT -.7829 RRF -.782S RTF .9g56

9112.2 R23 .0308 R13 -.9g37

SG1 9092.4 862 $99.T THA 175.50
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 29 1964

HELIOCEMTRIC COMIC

RL 146.57 LAL -.O0

RP 215.05 LAp -1.40

RC 260.105 GL 14.58

PLANETOCEMTRIC CONIC

C3 12.652 VHL 3.557

LMCH AZMTH LNCN TIME

90.00 17 35 34

90.O0 11 1 $7

100.00 19 6 55

100.00 12 10 56

110.00 20 43 8

110.00 12 53 13

FLIGHT TIM( 352.00 ARRIVAL DATE OCT 16 1965

DISTANCE 790.812 EARTH TO MARS

LOL 35.61 VL 32.T67 GAL -4.42 AZL 88.43 HCA 242.66 Si4A 186.19 ECC .21687 INC 1.5712 Vt 29.990

LOP 278.25 VP 22.836 GAP -8.83 AZP 90.72 TAL 333.57 TAP 218.23 RCA 145.81 APO 226.56 V2 25.535

GP 3.55 ZAL 127.84 ZAP 61.10 (TS 181.22 ZA( 90.92 ETE 176.88 ZAC 86.76 (TC 258.52 CLP 61.05

OLA 19.33 RAL 172.05 RAG 6567.5 VEL 11.576 PTH 2.02 VHP 3.320 DpA 12.77 RAP 162.90 ECC 1.2082

L-I TIN( lNJ LAT INJ LONG INJ fit ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT ]NJ Z LONG

2760.70 -28.02 78.88 32.47 94.24 18 21 34 2160.7 -27.14 70.41

4104.57 -3.04 168.65 27.02 61.63 12 10 | 3504.6 -6.78 159.98

2459.84 -29.34 58.68 32.33 96.00 19 49 55 1859.6 -26,20 48.05

3880.86 -1.88 149.57 26.38 60.16 13 15 37 3280.9 -5.84 143.02

2164.69 -32.68 33.73 31.76 100.64 21 19 13 1564.9 -30.67 24.97

3748.37 .98 137.74 24.59 55.83 13 55 41 3148.4 -3.$1 131.53

DIFFERENTIAL CORRECTION8

TOE -.5016 TRA 3.3511 TC3-9.9271 9AU 1.6880

ROE .3604 RRA -.1352 RC3 .6997 FAU .42888

FOE-2.7763 FRAll.9238 FC-29.1780 BS4P $2237

80E .6295 BRA 3.5537 803 9.9678 FSP 8839

LAUNCH OAT I: OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 214.72 LAp -1.42

RE 291.272 GL 14.57

PLAN(TOCENTRIC CONIC

C3 12.061VHL 3.586

LNCH AZ1MTH LNCH TII4E

90.00 17 40 38

90.00 11 1 5

100.00 19 13 43

1OO.O0 12 10 41

110.OO 20 47 23

110.00 12 56 30

MID-COURSE EvrCUTION ACCURACY

SGT 9342.0 _ 915.6 SG3 2541.2

flRT -.7499 RRF -.7695 flTF .9957

SG8 9386.7 R23 .0Z98 R$' ;;5"_SG1 93,7.' SG2 804.1 THA

FLIGNT TIN( 354.00

LOt. 35.61VL 82.770 GAL

LOP 279.45 VP 22.880 GAP

GP 3.27 ZAL 128.42 ZAP

DISTANCE T94.958

-4.70 AZI. 88.42 HCA 243.83 SIdA 186.23 ECC .21753 INC 1.5824

-9.00 AZ1P 90.70 TAL 333.16 TAP 216.99 RCA 145.71 APO 226.74

59.69 (T8 181.29 ZA( 89.21 (TE 179.02 ZAC 86.63 ETC 258.56

DLA 19.07 RAIL 172.82 RAT) 6567.5 VI[L 11.587 PTH 2.03 VHP 3.374 DpA 12.80 RAP 162.62

L-I TIM( INJ LAT [NJ LONG INJ fit ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT

2753.73 -27.99 76.46 33.20 94.49 18 26 32 2153.7 -27.07

4118.55 -2.59 187.44 27.72 61.79 12 9 43 3518.6 -6.34

2453.60 -28.29 38.24 33.06 96.23 19 54 37 1853.6 -28.12

3893.94 -1.44 150.29 27.09 60.14 13 15 35 3293.9 -5.40

2180.55 -32.62 33.40 32.46 100.83 21 23 23 1560.6 -30.79

3759.75 1.41 138.33 25.30 55.84 13 56 10 3159.7 -3.08

DIFFERENTIAL C._RRECTIONS

TOE -.5647 TRA 3.7128 TC-10.0089 BAU 1.7412

ROE .3074 RRA -.1273 RC3 .8721FAU .41343

F0(-2.8373 FRA11.6873 FC-27.8308 B_P 32943

BOE .6848 8RA 3.7148 BC310.1268 FSP 8447

MID-COURSE EXECUTION ACCURACY

SST 9821.1 8DR 905.9 SG3 2452.9

RRT -.7584 R2F -.7592 RTF .9958

9693.7 R23 .0311 RIS -.9959

$61 R844.4 $4;2 809.5 ?HA 176.01

ORBIT DETERMINATION ACCURACY

ST 2001.2 SR 616.9 SS 2178.5

CRT -.5063 CRS .6777 C$T -.9771

LSA 2965.3 N$A 580.8 SSA 21.6

ELI 2027.2 ELI 525.2 ALF 179.49

ARRIVAL OkTE OCT 18 1965

EARTH TO MARS

V1 29.990

v2 25.572

CLP 59.61

(CC 1.2117

INJ 2 LONG

69.91

160.77

47.63

145.74

24.66

132.13

ORBIT DETERMINATION ACCURACY

ST 2098.0 SR 622.6 SS 2176.3

CRT -.5234 CRS .6880 CST -.9783

LSA 3031.9 MSA 580.5 SSA 21.0

EL1 2125.8 EL2 523.8 ALF 170.60

LAUNCH DATE OCT 2g lg64

HELIOCENTRIC CONIC

RL 140.57 LAL -.00

RP 214.49 LAp -1.44

RE 292.426 ;L 14.54

PLANETOCENTRIC CONIC

C3 13.O84 VHL 3.617

LNCH AZMTH LHCH TIME

90.00 17 45 52

90.00 11 0 26

1OO.O0 19 18 39

100.00 12 10 22

110.00 20 51 46

110.00 12 53 45

FLIGHT TIME 356.00 ARRIVAL D_TE OCT 20 1965

DISTANCE 799.107 EARTH TO MARS

LOL 55.61VL 32.772 GAL -4.79 AZL 88.41HCA 245.01SMA 186.27 ECC .21824 IMC 1.5935 Vl 29.990

LOP 280.61 VP 22.924 GAP -9.17 A ZP 90.67 TAL 332.73 TAp 217.74 RCA 145.62 Apo 226.92 V2 25.608

GP 3.19 ZAL 129.03 ZAP 58.27 ETS 181.35 ZA[ 87.$5 ETE !Tg.!s ZAC 86.51ETC 258.59 CLP $6.21

OLA 16.60 RAL 173.20 RAO 6567.5 VEL 11.596 PTH 2.03 VHp 3.430 DpA 12.81 RAp 162.38 ECC 1,2153

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2746.51 -27.95 77.93 33.96 94.75 18 31 39 2|46.5 -27.00 69.39

4133.17 -2.12 168.25 28.45 61.76 12 9 21 3533.2 -5.88 161.59

2447.30 -29.25 55.77 35.61 96.47 19 $9 27 1847.5 -28.04 47.18

3907.62 -.96 151.04 27.82 60.12 13 15 30 3307.6 -4.95 144.50

2156.00 -32.56 33.06 33.22 101.02 21 27 42 1556.0 -30.70 24.33

3771.68 1.87 136.95 26.04 55.66 13 56 37 3171.7 -2.62 132.75

DIFFERENTIAL C_RRECTIONS

TOE -.6210 TRA 3.8872 TC-10.2013 BAU 1.7904

ROE .3936 RRA -.1206 RC3 .8422 FAU .39649

FOE-2.8542 Ff1411.3889 FC-26.3679 BSP 33858

806 .7353 BRA 3.8890 BC310.2360 FSP 8144

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9686.2 SGR 894.8 SG3 2362.2 ST 2196.4 9R 626.7 SS 2166.7

RRT -.7258 RRF -.7474 RTF .9959 CRT -.5343 CRS .6930 CST -.g795

S_S 9928.6 R23 .0315 R13 -.9960 LSA 3094.2 MSA 580.4 SSA 20.6

SG1 9907.6 SG2 614.1 ?HA 176.23 EL1 2223.3 EL2 523.3 ALF 170.82

LAUNCH OATE OCT 29 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC C.CNIC

RL 148.57 LAL -.00

RP 214.06 LAP -1.47

tiC 293.366 GL 14.51

PLANETOCENTRIC C.QI4IC

C3 13.320 VHL 3.650

LNCH AZ147H LNCH TIME

90.00 17 51 14

90.00 10 59 48

100.OO 19 23 44

100.00 12 9 59

110.00 20 58 16

110.00 12 53 57

DIFFERENTIAL CCRRECTION8

TOE -.8802 TRA 4.0649 TC-10.2929 BAU 1o2386

ROE .4OO0 RflA -.1141 RC3 .8160 FAU .38363

FOE-2.0680 FRAIl.1400 FC-24.9348 BSle 34744

BOE .7091 OflA 4.0865 BCSIO.3250 FSP 7842

DISTANCE 803.260 EARTH TO MARS

LOL 35.61VL 32.775 GAL -4.88 AZL 88.40 HCA 246.19 SMA 186.31ECC .21899 INC 1.6043 V1 29.990

LOP 261.79 VP 22.988 GAP -9.34 AZP 90.65 TAL 332.28 TAp 218.47 RCA 145.51 APO 227.11 V2 25.644

GP 3.11 ZAL 129.65 ZAP 58.91ETS 181.41 zA( 85.92 ETE 179.27 ZAC 86.40 ETC 258.62 CLP $6.85

DLA 18.52 RAL 173.79 RAD 8567.5 VI[L 11.606 PTH 2.03 VHP 3.488 DPA 12.81 RAp 162.18 ECC 1.2192

L-I TIN( INJ LAT INJ I._NG INJ RT ASC INJ AZHTH INJ TZNE PC) CST TIM INJ 2 LAT INJ 2 LONG

2739.05 -27.91 77.39 34.73 95.02 18 36 53 2139.0 -26.92 68.86

4148.$8 -1.83 189.10 29.19 61.73 12 8 56 3546.4 -5.40 162.45

2440.78 -L_).20 55.30 34.56 96.72 20 4 25 1840.8 -27.96 46.71

3921.88 -.49 151.62 28.56 60.11 13 15 21 3321.9 -4.47 145.29

2151.28 -32.$0 32.70 33.97 101.22 21 32 7 1551.3 -30.61 23.99

3784.15 2.34 139.80 26.79 55.88 13 57 1 3184.1 -2.15 133.40

NID-C._JRSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT|0142.8 SGR 884.4 863 2272.3 ST 2295.1 SR 630.7 SS 2156.3

RRT -.7135 RRF -.?337 RTF .9959 CRT -.5450 CRS .6982 CST -.g607

SG810|81,3 R23 .0320 R13 -.9961 LSA 3158.8 M9A 578.8 9SA 20.3

S6110182.5 _62 618.4 THA 176.43 ELI 2322.1 EL2 $22.6 ALF 171.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 29 1984

HELIOCENTRIC CONIC

RL 148.57 LAL -.DO

RP 213.77 LAP -1.49

RC 214.693 GL 14.47

PLAN[TOCENTRIC CONIC

C3 13.570 VHL 3.G84

LNCH AZNTH LNCH TIME

90.00 17 58 44

90.00 10 59 4

100.00 19 28 58

100.00 12 9 34

110.OO 21 0 53

110.00 12 54 8

FLIGHT TIM( 380.00

OISTANCE 807.416

LOt. 35.81 VL 32.7T8 GAL -4.9T AZL 88.38 HCA 247.37

LOP 292.97 VP 23.011 GAP -9.50 AZP 90.82 TAL 551.82

GP 3.03 ZAL 130.28 ZAP 55.59 (T8 181.47 ZA( 84.33

OLA 18.22 RAL 174.38 RAD 6587.5 VEL 11.617 PTH 2.04

L-I TIME IHJ LAT INJ LONG INJ RT ASC |NJ AZMTfl

2731.37 -27.86 76.83 35.52 95.29

4164.18 -1.12 188.98 29.98 61.70

2434.0S -29.14 54.80 35.37 96.97

3938.70 .01 152.63 29.33 60.11

2148.39 -32.44 32.34 34.74 101.43

3797.14 2.94 140.28 27.38 s§.g2

ARRIVAL DATE OCT 24 1965

EARTH TO MARS

SMA 188.36 ECC .21979 INC 1.8151 VI 29.990

TAP 219.19 RCA 145.40 APO 227.32 V2 25.679

(TE 179.39 ZAC 86.30 ETC 258.64 CLP 55.54

VHP 3.549 DpA 12.79 RAp 162.02 ECC 1.2233

|NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

18 42 15 2131.4 -26.83 68.32

12 8 29 3564.2 -4.89 163.34

20 9 30 1834.1 -27.87 46.23

13 15 10 3336.7 -3.97 146.11

21 38 39 1548.4 -30.52 23.64

13 57 23 3197.1 -1.65 134.08

OIFFERENTIAL C(_R(CTION$

TO[ -.7418 TRA 4.2455 TC-10.3833 BAU 1.8859

ROE .4083 RRA -.1078 RC3 .7847 FAU .39888

FOE-2.8786 FRAlO.9905 FC-23.5338 BSP 35619

60E .8458 6RA 4.2468 BC310.3929 FSP TSSO

LAUNCH DATE OCT 29 1984

MID-COURSE EXECUTION ACCURACY

SGT10390.0 _ 8?4.5 SG3 2t83.4

RRT -.T010 RltF -.7239 RTF .9960

S8810426.T R23 .0325 R13 -.9961

$6110406.1 _ 622.6 THA 176.61

ORBIT DETERMINATION ACCURACY

ST 2394.2 SR 634.5 99 2144.3

CRT -.5552 CRS .7032 CST -.9817

LSA 3224.5 MSA 579.0 SSA 19.9

ELI 2421.2 EL2 521.8 ALF 171.22

FLIGHT TIME 3GZ.O0 ARRIVAL DATE OCT 26 1965

EARTH TO MARS

_A 186.41 ECC .22062 INC 1.6256 vl 29.990

TAP 219.91 RCA 145.29 APO 227.54 V2 25.714

ETE 179.49 ZAC 86.21 ETC 258.65 CLP 54.26

HELIOCENTRIC COliC OISTANCE 811.576

RL 148.37 LAb -.00 LQL 35.61VL 32.761GAL -5.07 AZL 88.37 HCA 248.56

RP 213.46 LAP -1.51L_e 284.16 VP 23.054 GAP -9.67 AZP 90.59 TAL 331.34

RC 295.803 Gt. 14.42 r.p 2.96 ZAL 130.93 ZAP 34.31 (79 161.52 ZAi[ 82.76

PLAN(TOCENTRIC C(_4|C

C3 13.636 VHL 3.720 OLA IT.61RAL 174.9D RAO 856T.5 V(L 11.620 PTH 2.04 VHP 3.612 DpA 12.76 RAP 181.91 (CC 1.2277

LNCH AZI4TH LNCH TINE L-; TIN( INJ LAT INJ LGNG |NJ RT ASC INJ AZI4TH INJ TINE

90.00 18 2 21 2723.33 -27.61 TS.H 36.33 98.57 18 47 44

90.00 10 58 16 4180.48 -.$9 170.89 30.74 61.69 12 T 56

100.00 19 34 15 2427.18 -29,08 54,30 36.17 97.23 20 14 42

1oo.o0 12 9 3 3952.06 .S3 153.48 30.12 60.11 13 14 57

110.00 21 S 38, 2141.37 -32.3T 34.N 35.53 101.64 21 41 17

110.00 12 54 13 5810.63 3.36 140.60 28.39 55.96 13 57 44

DIFFERENTIAL C(:RRECTION8 NID-COURW[ [XECUT|ON ACCURACY

TOE -.8062 TRA 4.4291 TC-10.4165 BAU 1.931R 88710_30,0 $GR 8e§,5 SG3 2096.3

ROE ._129 RRA -.1018 RC3 .7§74 FAU .$5445 RflT -.6888 RRF -.7124 RTF .9960

FOE-2.8849 FRAIO.6404 FC-22.1786 RIM 36444 MIO@S§.I R23 .033t R13 -.9961

ROE .9058 BRA 4.4303 8C$10.4440 FSP 7259 S8110646.7 SG2 626.5 THA 176.78

PO CST TIM INJ 2 LAT INJ 2 LONG

2123.5 -26.74 67.76

3580.5 -4.37 164.25

1827.2 -27.78 45.74

3352.1 -3.45 146.95

1541.4 -30.43 23.28

3210.6 -1.14 134.78

ORBIT DETERMINATION ACCURACY

ST 2494.5 SR 636.2 SS 2132.2

CRT -.5654 CRS .7086 CST -.9825

LSA 3292.7 NSA 577.9 SSA 19.6

ELi 2521.8 EL2 520.7 ALF 171.40

LAUNCH OATE OCT 29 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 28 1965

HEL|OCENTRIC CONIC OISTANCE 815.740 EARTH TO MARS

RL 148.57 LAL -.00 LOL 35.61 VL 32.784 GAL -5.17 AZL 88.38 HCA 249.75 SNA 186.46 ECC .22150 |NC 1.6360 Vl 29.gg0

RP 213.16 LAP -1.53 LOP 285.35 VP 23.097 GAP -9.83 A ZP 90.57 TAL 330.85 TAp 220.61 RCA 145.16 Apo 227.77 V2 25.748

RC 296.904 GL 14.37 GP 2.89 ZAL 131.59 ZAP 53.07 ITS 181.57 ZAE 81.26 ETE 179.60 ZAC 86.13 ETC 258.66 CLP 53.02

PLANETOC(HTRIC CONIC

C3 14.117 VHL 3.757 DLA 17.58 RAL 175.60 RAG 6567.6 VEL 11.641PTH 2.04 VHP 3.676 DpA 12.71 RAp 161.83 ECC 1.2323

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT |NJ 2 LONG

90.00 18 8 4 2715.53 -27.75 75.88 37.15 95.86 18 53 20 2115.5 -26.65 67.19

90.00 10 57 26 4197.33 -.05 171.83 31.54 61.68 12 7 25 35g7.3 -3.83 165.20

100.00 19 39 40 2420.18 -29.02 53.79 36.98 97.49 20 20 0 1820.2 -27.68 45.24

100.00 12 8 33 3667.94 1.07 154.35 30,92 60.12 13 14 41 3367.9 -2.91 147.83

110.00 21 10 25 2136.23 -32.30 31.58 36.33 101.86 21 48 1 1536.2 -30.33 22.92

110.00 12 54 18 3824.63 3.89 141.72 29.16 56.01 13 58 3 3224.6 -.60 135.51

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

TOE -.8799 TRA 4.8162 TC-t0.4490 BAU 1.9769 SGTI08GO.7 9f_ 857.1 SG3 2010.6 ST 2595.5 SR 641.7 SS 2119.3

ROE .4196 RRA -.0961RC3 .7309 FAU .34015 RRT -.6767 RRF -.7011RTF .9960 CRT -.5753 CRS .7141CRT -.9833

FOE-2.8901FflAIO.3925 FC-20.6598 BSP 37258 S6810894.5 R23 .0338 R13 -.9961 LSA 3362.6 MSA 576.6 SSA 19.3

ROE ._889 6RA 4.6172 6C310.4743 FSP 6976 S6110876.2 SG2 630.2 THA 176.93 ELI 2622.7 EL2 519.5 ALF 171.57

LAUNCH DATE OCT 29 1964 FLIGHT TIM( 366.00

HELIOCENTRIC CONIC

RL 148.$7 LAL -.00

RP 212.87 LAP -1.56

RC 297.989 GL 14.30

PLAN(TOCENTRIC CONIC

C3 14.416 VHL 3.797

LNCH AZNTH LNCH TIH(

90.00 18 13 54

90.00 10 56 36

1OO.00 19 45 11

1OO.00 12 8 O

110.00 21 15 20

110.00 12 54 21

ARRIVAL DATE OCT 30 1965

DISTANCE 819.905 EARTH TO MARS

LOL 35.61VL 32.787 GAL -5.27 AZI. 88.35 HCA 250.95 Si4A 186.52 ECC .22242 INC 1.6463 vl 29.990

LOP 266.55 VP _.139 GAP -9.99 AZP 90.54 TAt. 330.34 TAp 221.29 RCA 145.03 APO 228.01 V2 25.782

GP 2.82 ZA1_1_.26 ZAP 51.87 ITS 161.61ZN[ 79.78 ETE 179.69 ZAC 86.06 ETC 258.66 CLP 51.81

DIFFERENTIAL C_RRECTION$

TOE -.9426 TRA 4.8082 TC-10.4813 6AU 2.0207

ROE .4284 RRA -.0t)07 RC3 .7051FAU .32602

FOE-2.8912 FRAIO.1477 FC-19.5786 BSP 38069

BOE 1.0348 BRA 4.9090 BC310.4650 FSP 6703

DLA 17.25 RN. 176.23 RAD 6567.6 VEL 11.653 PTH 2.05 VHp 3.743 OpA 12.65 RAP 161.80 ECC 1.2372

L-| TIME |NJ LAT INJ L(_iG |NJ RT ASC INJ AZIATH INJ TIME PO CST TIH INJ 2 LAT [NJ 2 LONG

2707.41 -27.70 75.10 37.99 96.15 18 59 1 2107.4 -26.55 66.62

4214.66 .51 [?2.00 32.37 61.69 12 8 51 3614.7 -3.28 166.17

2413.01 -26.96 53.27 37.81 97.76 20 29 24 1813.0 -27.58 44.73

3984.32 1.62 155.25 31.75 60.15 t3 14 24 3384.3 -2.36 148.73

2130.99 -32.22 31.19 57.15 102.08 21 50 50 1531.0 -30.22 22.54

3839.1t 4.44 142.48 29.99 56.07 13 58 20 3239.1 -.05 136.27

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

SGT11083.8 SGR 849.3 SG3 1928.5 ST 2697.4 SR 645.1 SS 2105.3

RRT -.MAR RRF -.6900 RTF .9999 CRT -.5847 CRS .71g5 CgT -.9840

S6611116.3 R23 .0345 R13 -.9960 LSA 3434.1MSA 575.2 SSA lg.0

$6111096.2 SG2 633.6 THA 177.07 ELI 2724.7 EL2 518.1ALF 171.74
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 29 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 212.57 LAP -1.58

R( 299.061 GL 14.23

PLANETOCENTRIC CONIC

CS 14.792 VHL 3.838

LNCH AZNTH LNCH TIME

90.00 18 19 49

90.00 10 55 42

100.00 19 50 48

100.00 12 7 23

110.00 21 20 19

110.00 12 54 21

b IFFERENTIAL CORRECTIONS

TOE-1.01§2 TRA 5.0038 TC-10.4966 Bau 2.0638

ROE .4333 RRA -.0857 RC3 .6804 FAU .31226

FOE-2.6892 FRA 9.9044 FC-18.3500 89P 38850

BOE 1.1038 BRA 5.0045 8C310.4787 FSP 6434

DISTANCE 824,074 EARTH TO MARS

LOL 35.61VC 32.790 GAL -5.38 AZL 88.34 HCA 252.15 SMA 186.58 ECC .22339 INC 1.6565 vl 29.990

LC_ 287.75 VP 23.180 GAp -10.16 AZP 90,51TAL 329.82 TAp 221.97 RCA 144.90 APO 228.26 v2 25.815

GP 2.75 ZAL 132.95 ZAF 50.70 ETS 181.65 ZAE 78.34 ETE 179.78 ZAC 86.00 ETC 258.65 CLP 50.64

OLA 16.90 RaL 176.85 RaD 6567.6 VEL 11.667 pTH 2.05 VHp 3.812 DpA 12.58 RAp 161.80 ECC 1.2425

L-I TIME INJ LaT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2699.20 -27.63 74.50 38,84 96.44 19 4 48 2099.2 -26.45 66.04

4232.54 1.09 173.80 33.21 61.70 12 6 14 3632.5 -2.70 167.17

2405.76 -28.89 52.74 38.66 98.03 20 50 54 1805.8 -27.48 44.2_

4001.20 2.20 158.17 32.59 60.18 13 14 5 3401.2 -1.79 149.65

2125.88 -32.15 30.79 37.99 102,30 21 55 45 1525.7 -30.12 22.16

3854.06 5.01 143.27 30.85 56.14 13 58 35 3254.1 .53 137.05

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GTl1299.3 SGR 842.1 8G3 1844.6 ST 2799.9 6R 648.3 SS 2090.1

RRT -.6533 RRF -.6793 RTF .9959 CRT -.5939 CRS .7249 C$T -.9846

$G811330.7 R23 .0352 R13 -.9960 LSA 3507.0 MSA 573.5 SSA 18.7

8Gl11512.8 $G2 636.8 THA 177.20 ELI 2827.2 EL2 516.6 ALF I7|.90

LAUNCH DATE OCT 29 1964 FLIGHT TIME 370.00 ARRIVAL DaTE NOV 3 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 212.29 LAP -1.60

RC 300.120 GL 14.16

PLANE TOCENTRIC CONIC

C3 15.067 VHL 3.882

LNCH AZMTH LNCH TIME

90.00 18 25 48

90.OO 10 54 45

100.00 19 56 29

100.00 12 6 45

110.00 21 23 24

110.00 12 54 20

DIFFERENTIAL C_RRECTIONS

TOE-1.0909 TRA 5.2033 TC-10.4387 BAU 2.1062

ROE .4409 RRA -.0809 RC3 .6866 FAU .29862

FDE-2.8854 FRa 9.6632 FC-17.1698 BSP 39599

60E 1.1765 BRA 5.2040 BC310.4563 FSP 6171

DISTANCE 828.244 EARTH TO MAR5

LOt. 35.61 VL 32.794 GAL -5.49 AZL 88.33 HCA 253.55 SMA 186.64 ECC .22441 INC 1.6666 vl 29.990

LOP 288.95 VP 23.222 GAP -10.32 AZP 90.48 TAt. 329.28 TAp 222.63 RCa 144.75 Apo 228.52 v2 25.847

GP 2.69 ZAL 133.65 ZAP 49.57 ET$ 181.68 Z/ME 76.93 ETE 179.87 ZAC 85.95 ETC 258.64 CLP 49.51

DLA 16.55 RAL 177.49 RAD 6367.8 VEL 11.681PTH 2.05 VHp 3.883 DpA 12.49 RAp 161.84 ECC 1.2480

L-I TIME 1NJ LAT INJ LONG |NJ RT ASC tNJ AZMTH INJ TIME PC) CST TIN tNJ 2 LAT INJ 2 LONG

2690.92 -27.57 73.91 39.72 96.73 19 10 39 2090.9 -26.35 65.45

4250.85 1.66 174.82 34.07 61.73 12 5 36 3650.9 -2.11 168.19

2398.47 -28.82 52.21 39.55 98.30 20 36 28 1798.5 -27.37 43.70

4018.55 2.78 157.13 33.46 60.23 13 13 44 3418.5 -1.20 150.60

2120.30 -32.07 30.39 38.84 102.53 22 0 44 1520.3 -30.01 21.78

3869.48 5.59 144.08 31.72 56.22 13 58 50 3269.5 1.12 137.85

MID-COURSE EX[CUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT11507.8 SGR 835.5 SG3 1764.8 ST 2903.4 SR 651.4 SS 2074.3

RRT -.6422 RRF -.6690 RTF .9958 CRT -.6030 CRS .7309 CST -.9852

$G811537.9 R23 .0399 R13 -.9959 LSA 3581.9 NSA 371.4 SSA 18.4

SG111520.1 8G2 639.7 THA 177.32 EL1 2930.7 EL2 514.8 ALF 172.05

LAUNCH DATE OCT 29 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 832.416 EARTH TO MARS

RL 148.57 LAL -.00 LOL 35.61VL 32.797 GAL -5.60 AZL 88.32 HCA 254.55 SMA 186.70 ECC .22548 INC 1.6765 vl 29.990

RP 212.01 LAP -1.62 LOP 290.15 Vp 25.262 GAp -10.48 AZP 90.45 TAL 328.73 TAp 223.28 RCA 144.60 APO 228.80 V2 25.879

RC 301.167 GL 14.07 GP 2.63 ZAL 134.35 zap 48.47 ET9 181,72 ZAE 75.55 ETE 179.95 ZAC 85,91FTC 258.62 CLP 48.41

PLANETOCENTRIC CONIC

C3 15.422 VHL S.927 OLA 16.18 RAL 178.13 RAD 6567.6 VEL 11,696 pTH 2.06 VHP 3.956 OpA 12.39 RAp 161.91ECC 1.2938

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 18 31 53 2662.39 -27.50 73.31 40.60 97.03 19 16 35 2082.6 -26.24 64.87

90.00 10 33 47 4269.63 2.29 175,87 34.96 61.77 12 4 57 3869.6 -1.51 169.24

100.00 20 2 16 2391.12 -28.75 51.67 40.41 98.57 20 42 7 1791.1 -27.26 43.19

100.00 12 6 5 4036.35 3.38 158.11 34.55 60.28 15 13 22 3436.4 -.60 151.58

!10.00 21 30 33 2114.89 -31o99 29,99 39.70 102.75 22 5 48 1514.9 -29.90 21.40

110.00 12 54 18 5885.35 6.19 144.91 52.61 56.31 13 59 3 3285.3 1.72 138.68

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.1688 TRA 5.4078 TC-10.3966 8AU 2.1475 8GT11708.2 Srdi 829.4 SG3 1686.9 ST 3007.1SR 654.4 58 2057.2

ROE .4478 RRA -.0765 RC3 .6335 FAU .28560 RRT -.6315 RRF -.6591RTF .9957 CRT -.6117 CRS 1.7360 CST -.9857

FDE-2.8780 FRA 9.4246 FC-16.0329 8SP 40347 9G811737.6 R25 .0367 R13 -.9958 LSa 3657.6 HSA 569.4 SSA 18.2

80E 1.2517 BRa 5.4084 6C310.4161FSP 5918 8Gl11720.0 $G2 642.4 THA 177.43 ELI 3034.4 EL2 513.0 ALF 172.19

LAUNCH DATE OCT 29 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 148.37 LAL -.00 L04. 35.61VL 32.801GAL

RP 211.73 LAp -1.63 LOP 291.36 VP 23.302 GAP -10.64 AZP 90.42 TAL 328.16 TAp 223.92 RCA 144.44 APO 229.09

RC 302.205 GL 13.98 GP 2.57 ZAL 135.07 ZAP 47.40 (T8 181.74 ZAE 74.20 ETE 180.03 ZkC 85.88 ETC 258.60

PLANETOCENTR1C CONIC

C3 15.797 VHL 3.975 DLA 15.80 RAL 178.77 RAD 6567.6 VEL 11.712 PTH 2.06 VHP 4.031DpA 12.28 RAp 162.02

DISTANCE 836.389 EARTH TO MARS

-5.72 AZI. 88.31 HCA 255.76 SMA 186.77 ECC .22660 INC 1.6864 Vt 29.990

V2 25.911

CLP 47.35

ECC 1.2600

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 38 1 2674.25 -27.43 72.71 41,51 97.32 19 22 35 2074.3 -26.13 64.28

90.00 10 52 48 4288.86 2.90 176.94 35,86 61.82 12 4 17 3688.9 -.89 170.31

IOO.OO 20 8 6 2383.74 -28.67 51.14 41.31 98.84 20 47 50 1783.7 -27.15 42.67

100.00 12 5 24 4054.60 4.00 159,11 35.26 60.35 13 12 58 3454.6 .02 132.58

110.00 21 35 45 2109.46 -31.91 29.59 40.58 102.98 22 10 55 1509.5 -29.79 21.01

110.00 12 54 13 3901.65 6.81 145.78 33.52 56.42 13 59 15 330t.6 2.34 139.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2501TRA 5.6163 TC-10.3441 8AU 2.1884 SGT11902,1SGR 823.8 SG3 1611.4 ST 3111.3 SR 657.2 ss 2039.0

ROE .4552 RRA -.0724 RC3 .6115 FAU .27282 RRT -.6213 RflF -.6498 RTF .9956 CRT -.6203 CRS .7415 CST -.9861

FOE-2.8684 FRA 9.1876 FC-14.9514 BSP 41065 8G611930.S fl23 .0375 R13 -.9957 LSA 3734.7 MSA 567.0 SSA 18.0

BOE 1.5304 BRA 5.6167 8C310.3621FSP 5672 8Gl11913.1 8G2 644.9 THA 177.53 EL1 3138.7 ELZ 511.0 ALF 172.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 29 1964

HELIOCENTRIC CONIC

RL 148.57 LAL -.DO

RP 211.47 LAP -1.&5

RC 303.228 GL 13.89

PLANE7OCENTRIC CON|C

C3 16.193 VHL 4.024

LNCH AZMTM LNCH TIME

go.o0 18 44 13

go.o0 10 51 47

100.00 20 14 0

100.00 12 4 41

110.00 21 41 2

110.00 12 54 8

FLIGHT TIME 376.00 ARRIVAL DATE NOV 9 1965

DISTANCE 840.763 EARTH TO MARS

LOt. 35.51 VL 32.805 GAL -5.85 AZL 88.30 HCA 256.97 SMA 186.83 ECC .22777 INC 1.6962 vl 29.990

LOP 292.57 VP 23.342 GAP -10.80 AZP 80.38 TAL 327.58 TAp 224.53 RCA 144.28 APO 229.39 V2 25.941

GP 2.31 ZAL 135.80 ZAF 46.37 ETS 181.77 ZAE 72.89 ETE 180.10 ZAC 85.85 ETC 258.58 CLP 46.32

OLA _3.42 RAL 179.42 RAD 6367.6 VEL 11.729 PTH 2.07 VHp 4.108 DPA 12.16 RAp 162.17 ECC 1.2665

L-I T|ME |NJ LA7 INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2885.91 -27.38 72.11 42.43 97.61 19 28 39 2065.g -26.02 63.69

4308.31 3.53 178.04 36.79 61.89 12 3 35 3708.3 -.25 171.41

2376.36 -28.39 50.60 42.22 99.11 20 53 36 1776.4 -27.04 42.13

4073.28 4.63 180.14 36.19 60.44 13 12 34 3473.3 .66 153.61

2104.03 -31.82 29.19 41.48 103.20 22 16 6 1504.0 -29.68 20.63

3918.38 7.43 148.86 34.46 56.54 13 59 26 3318.4 2.98 140.40

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.3336 TRA 3.8310 TC-10.2733 BAU Z.2280 SG712086.7 SGR 818.8 863 1537.8 ST 3215.7 SR 659.9 SS 2019.4

ROE .4629 RRA -.0G87 RC3 .$901FAU .26028 RRT -.9118 RRF -.6409 RTF .9955 CRT -.6284 CRS .7469 CST -.9865

FOE-Z.8348 FRA 8.9547 FC-13.9125 BSP 41782 S681Z118.3 RZ3 .0384 R13 -.9958 LSA 3812.5 MSA 564.6 SSA 17.8

BDE 1.4118 8RA 5.8314 BC310.2902 FSP 5434 S6112099.0 S_ 647.1 THA 177.62 EL1 3243.1 EL2 309.0 ALF 172.47

LAUNCH DATE OCT 29 1984 FLIGHT TIME 378.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC C._IIC DISTANCE 844.938 EARTH TO MARS

RL 148.37 LAL -.OO LOL 35.81 VL 32.809 GAL -5.98 AZt. 98.29 HCA ZS8.18 SIAA 186.90 ECC .22900 INC 1.70§g vl 29.990

RP 211.20 LAP -1.67 LOP 293.79 VP 23.381 GAP -10.98 AZP 90.35 TAL 328.97 TAP 225.18 RCA 144.10 Apo 22g.70 V2 25.971

RC 304.242 GL 13.79 GP 2.45 ZAL 136.54 ZAP 4§.37 (TS 181.79 ZN[ 71.60 ETE 180.17 ZAC 83.84 ETC 238.34 CLP 45.31

PLAN(TOCENTRIC CONIC

C3 16,819 VHL 4.076 OLA 15.02 RAL 190.09 RAiD 9367.7 V(L 11.747 PTH 2.07 VHP 4.187 DpA 12.02 RAp 162.33 ECC 1.2735

LNCH AZIATH LNCH TIH( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ T1ME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 50 28 2657.60 -27.28 71.31 43.36 9T.90 19 34 45 2057.6 -25.91 63.11

90.00 10 50 43 4328.55 4.18 179,16 37.74 61.97 12 2 53 3728.6 .40 172.52

100.00 20 19 57 2399.01 -28.51 30.07 43.15 99.38 20 59 26 1769.0 -26.92 41.63

100.00 12 3 $7 4092.38 5.27 181.Z0 37.14 80.53 13 12 g 3492.4 1.30 154.65

110.00 21 48 22 2094.62 -31.74 28.79 42.40 103.42 22 21 20 1498.6 -29.37 20.25

ltO.O0 12 54 1 3935.53 8.08 147.59 55.4t 56.67 13 59 37 3335.5 3.64 141.30

DIFFERENTIAL C_RflECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0(-1.4209 TRA 8.0302 TC-10.1915 8AU 2.2675 SGT12299.8 SCAt 814.0 SG3 1466.8 ST 3320.9 SR 662.4 $8 lg99.4

ROE .4709 RRA -.0853 RC3 .5897 FAU .24816 RRT -.8025 _ -.8328 RTF .9953 CRT -.6365 CRS .7525 CST -.9869

FDE-2.8407 FRA 9.7234 FC-12.9295 BSP 42473 SG912288.9 RZ3 .0394 R13 -.9954 LSA 3892.1 MSA 562.0 SSA 17.5

BOE 1.4999 BRA 8.0308 8C310.2074 FSP 5201 _112279.9 862 649.1 THA 177.70 ELI 3348.2 EL2 506.7 ALF 172.59

LAUNCH DATE OCT 29 1964

HELIOCENTRIC C(_41C

RL 148.57 LAL -.DO

RP 210.93 LAP -1.88

RC 305.247 GL 13.88

PLANETOCENTRIC CONIC

C3 17.062 VHL 4.131

LNCH AZNTH LNCH TIME

go.o0 18 58 45

gO.DO 10 49 42

100.00 20 25 57

100.00 12 3 11

110,00 21 51 44

110.00 12 53 53

FLIGHT TIME 380.00 ARRIVAL DATE NOV 13 1g65

DISTANCE 849.112 EARTH TO MARS

LOL 35.61 VL 32.813 GAL -6.11 AZL 88.28 HCA 259.40 SMA 186.97 ECC .23028 INC 1.7155 vl 2g.990

LOP 29_.00 VP 23.419 GAP -11.12 AZP 90.32 TAL 326.36 TAp 225.76 RCA 143.92 APO 230.03 V2 26.001

GP 2.40 2"A-L _5"r.2_ ZAP 44.39 ETS 181.81 ZA( 70.35 ETE 18_.24 ZAC 85.83 ETC 258.51CLP 44.34

OLA 14.82 RAL 180.73 RAD 8587.7 VEL 11.768 pTH 2.08 VHP 4.268 DpA 11.88 RAp 162.56 ECC 1.2808

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2649.33 -27.20 70.92 44.31 98.19 19 40 55 2049.3 -25.79 62.54

4349.00 4.83 180.31 38.71 62.06 12 2 11 3749.0 1.06 173.66

2361.6g -28.43 49.54 44.09 99.65 21 5 18 1761.7 -26.80 41.12

4111.8T 5.g2 162.28 38.11 f_3.65 13 11 43 3511.9 1.96 155.72

2093.24 -31.65 28.39 43.33 103.64 22 26 38 1493.2 -29.45 19.87

3953.08 8.73 148.51 36.39 56.82 13 59 46 3353.1 4.30 142.22

DIFFERENTIAL CCRRECTION$

TOE-I.S100 TRA 6.2755 TC-10.0948 6AU 2.3060

ROE .4788 RNA -.0624 RC3 .5499 FAU .23633

F02-2.8216 FRA 9.4958 FC-11.9913 BgP 43165

BOE 1.5841 BRA 6,2758 BC310.1094 FSP 4979

LAUNCH DATE OCT 29 1964

HELIOCENTRIC C(:NIC

RL 148.57 LAL -.00

RP 210.T0 LAP -1.70

RC 309.243 Gt. 13.56

pLAN_TOCENTRIC CONIC

CS 17.535 VIAL 4.187

LNCN AZMTH LNCH T|O4E

90.00 19 3 5

MID-COURSE EXECUTION ACCURACY

SGT12444.2 SGR 809.6 SG3 13g7.9

RRT -.5939 RRF -.6251RTF .9952

SG912470.5 R23 .0403 R13 -.9953

$6112453.5 SC,2 650.8 THA 177.78

FLIGHT TIN( 382.09

DISTANCE 853.286 EARTH TO MARS

LOL 35.91VL 32.817 GAL -8.23 AZI. 88.2? HCA 280.62 SlAA 187.05 (CC .23182 INC 1.7251 vl

LOP 298.22 VP 23.457 GAP -11.28 AZP 90.28 TAL 325.72 TAp 228.35 RCA 143.72 AlSO 230.37 V2

GP 2.35 ZAL138.05 ZAP 43.45 ET8 181.83 ZAE 69.12 ETE 180.30 ZAC 85.83 ETC 258.47 CLP

DLA 14.21 flAL 181.39 RAO 6567.7 V(L 11.786 PTH 2.08 VHP 4.351DpA 11.72 RAp 162.80 ECC

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ T|HE PO CST TIM XNJ 2 LAT XNJ

2641.13 -27.12 70.33 43.28 98.47 lg 47 E 2041.1 -25.67

ORBIT DETERMINATION ACCURACY

ST 3423.3 SR 664.8 SS 1977.3

CRT -.6441CRS .7377 CST -.9872

LSA 3971.3 MSA 559.4 SSA 17.3

ELI 3452.6 EL2 504.5 ALF 172.72

ARRIVAL DATE NOV 15 1965

29.990

26.029

43.40

1.2886

2 LONG

61.96

90.00 10 48 38 4369.82 5.49

100.00 20 31 59 2354.43 -28.35

100.00 12 2 25 4131.76 8.58

llO.OO 21 57 I0 2087.83 -31.39

llO.O0 12 53 44 3971.03 9.40

OIFFERENTIAL COIRECTION8

19E-1.1026 TRA 8.5064 TC3-9.9858 BAU 2.3442

ROE .4871 RRA -.0597 RC3 .5310 FAU .22498

FDE-2.8007 FRA 8.2700 FC-11.1029 8SAP 43830

80E 1.6750 BRA 8.5066 8C3 9.9999 FSP 4761

181.46 39.70 62.18 12 1 28 3769.8 1.73 174.82

49.02 45.06 99.91 21 11 14 1754.4 -26.68 40.61

163.38 38.10 60.78 13 11 17 3531.8 2.64 156.82

28.00 44.27 103.86 22 31 58 1487.9 -29.34 19.50

148.47 37.39 56.98 13 59 55 3371.0 4.99 143.16

MID-tOURS1[ EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT12812.0 _ 805.6 $63 1331.2 ST 3530.1 SR 667.1 89 1954.3

RRT -.3880 RRF -.6182 RTF .9950 CRT -.6516 CRS .7631 CST -.9874

Sr,,812838.5 fl23 .0414 RI3 -.9951 LSA 4051.8 MSA 556.6 SSA 17.2

36112621.6 SG2 652.3 THA 177.85 EL1 3557.3 EL2 502.1 ALF 172.84
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 29 1964 FLIGHT TIME 384.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 210.46 LAP -1.72

RC 307.229 GL 15.45

PLANETOCENTRIC CONIC

C3 18.035 VHL 4.247

LNCH AZHTH LNCH TIME

90.00 19 9 27

90.00 10 47 34

100.00 20 38 4

100.00 12 1 38

110.00 22 2 37

110.00 12 53 34

DIFFERENTIAL CORRECTIONS

TDE-1.6992 TRA 6.7418 TC3-9.8676 BAU 2.3823

ROE .4956 RRA -.0575 RC3 .5129 FAU .21384

FOE-2.7787 FRA 8.0460 FC-10.2654 6SP 44460

BDE 1.7700 BRA 6.7420 BC3 9.8809 FSP 4549

DISTANCE 857.458 EARTH TO MARS

LOL 55.61VL 52.822 GAL -6.39 AZL 88.27 HCA 261.84 SMA 187.12 ECC .23302 INC 1.7347 Vl 29.990

LOP 297.45 VF 23.494 GAP -11.44 AZP 90.25 TAL 325.08 TAp 226.92 RCA 145.52 APO 230.72 V2 26.057

GP 2.30 ZAL 138.81 ZAP 42.54 ET8 181.85 ZAE 67.92 ETE 180.36 ZAC 85.94 ETC 258.42 CLP 42.49

OLA 13.79 RAL 182.06 RAD 6567.7 VEL 11.807 PTH 2.09 VHP 4.436 DpA 11.55 RAP 163.07 ECC 1.2968

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2653.02 -27,04 69.75 48.26 98.75 19 53 20 2053.0 -25.55 61.40

4391.01 6.16 182.88 40.71 62.31 12 0 45 3791.0 2.41 176.01

2347.25 -28.26 48.50 48.05 100.17 21 17 11 1747.3 -26.57 40.11

4152.02 7.25 164.51 40.12 60.92 13 10 50 3552.0 3.32 157.93

2082.68 -$1.48 27.62 45.24 104.07 22 37 20 1482.7 -29.23 19.13

3989.35 10.08 150.46 38.41 57.16 14 0 3 3389.4 5.68 144.13

RIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

86712775.5 9_ 802.0 SG3 1266.9 ST 3635.0 SR 669.2 SS 1930.4

RRT -.5799 RRF -.6120 RTF .9948 CRT -.6592 CRS .7686 CST -.9876

8¢_812800.6 RZ5 .0424 R13 -.9949 LSA 4132.9 NSA 553.5 $SA 17.0

86112763.9 SG2 653.5 THA 177.91 ELi 3682.2 EL 2 499.5 ALF 172.95

LAUNCH DATE OCT 29 1964 FLIGHT TIlE 386.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 661.629 EARTH

RL 148.57 LAL -.00 LOL 35.61VL 32.826 GAL -6.54 AZL 88.26 HCA 263.07 SMA 187.20 ECC .23448 INC

RP 210.22 LAp -1,79 LOP 296.87 VP 23.530 GAP -1|.61 AZP 90,21 TAL 324,41 TAp 227,48 RCA 143.S0 Apo

RC 308.206 GL 18.82 GP 2.25 ZAL 139.58 ZAP 41.65 ET$ 181.86 ZAE 66.74 ETE 180.42 ZAC 85.86 ETC

PLANETOCENTRIC CONIC

CS 18.564 VHL 4.$09 DLA lS.$6 RAL 162.72 RAD 6567.8 VEL 11.830 PTH 2.10 VHP 4.523 OpA 11.38 RAp 168.37 ECC 1.3055

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 19 15 51 2625.02 -26.95 69.18 47.28 99.02 19 59 36 2025.0 -25.4_ 60.85

90.00 10 46 29 4412.56 6.64 193.89 41.75 62.46 12 O I 3812.6 3.10 177.21

100.00 20 44 10 2840.17 -28.17 46.00 47.03 100.43 21 23 10 1740.2 -26.45 59.62

100.00 12 0 50 4172.64 7.93 165.66 41.16 61.09 lS 10 28 $572.6 4.02 159.07

110.00 22 8 7 2077.52 -31.39 27.24 46.21 104.28 22 42 44 1477.5 -29.11 18.77

110.00 12 58 23 4008.05 10.77 151.47 39.45 57.36 14 O 11 3408.1 6.39 145.12

DIFFERENTIAL CORRECTIONS N|O-CoURSE EvrCUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

T0(-1.7988 TRA 6.9645 TC3-9.7374 BAU 2.4198 $GT12933.0 _ 799.7 SG3 1204.7 97 3740.0 9R 671.3 SS 1905.2

ROE .5044 RRA -.0556 RE3 .4954 FAU .20310 RRT -.5724 _ -.6065 RTF .9945 CRT -.6664 CRS .7740 C$T -.9878

F0(-2.7542 FRA 7.8251 FCS-9.4714 BSP 45096 SGB12957.S R23 .0436 R13 -.9946 LSA 4214.8 NSA 550.4 9SA 16.8

80E 1.8682 9RA 6.9847 9C3 9.7500 FSP 4345 _11294_.1 _2 654.5 THA 177.97 ELI 3767.1 EL2 496.9 ALF 173.06

TO MARS

1.7442 vl 29.990

231.09 V2 26.085

258.37 ELF 41.60

LAUNCH DATE OCT 29 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC C(3_IIC

RL 146.57 LAL -.00

RP 209.99 LAP -1.75

RC 309.174 GL 13.19

PLANETOCENTR[C CONIC

C3 19.128 VHL 4.573

LNCH AZMTH LNCN TIME

90.00 19 22 16

90.00 10 45 23

1OO.00 20 50 19

tOO.O0 12 0 2

110.OO 22 18 $8

110.00 12 53 12

DIFFERENTIAL CORRECTIONS

7DE-1.9007 TRA 7.2335 TC3-9.5976 BAU 2.4569

ROE .5184 RRA -.0542 RC3 .4785 FAU .19271

FDE-2.7268 FRA 7.6056 FC3-8.7236 85P 45712

BOE 1.9688 6RA 7.2337 6C3 9.6095 FSP 4146

DISTANCE 865.797 EARTH TO MARS

LOL 35.61VL 32.831GAL -6.69 AZL 88.25 HCA 264.30 SMA 187.28 ECC .23601 INC 1.7537 vl 29.990

LOP 299,99 VP 23.566 GAP -11.77 AZP 90.17 TAL 525.73 TAp 228.03 RCA 143.08 APO 231.47 V2 26.111

GP 2.20 ZAL 140.35 ZAP 40.79 ETS 181.88 ZAE 65.59 ETE 180.48 ZAC 85.88 ETC 258.32 CLP 40.74

DLA 12.93 RAL 183.39 RAD 6567.6 VEL 11.854 PTH 2.10 VHp 4.612 DpA 11.19 RAp 168.69 ECC 1.3147

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2617.14 -26.87 68.62 48.28 99.29 20 5 53 2017.1 -25.31 60.30

4434.44 7.53 185.13 42.81 62.62 11 59 18 3834.4 3.80 178.44

2333.20 -28.09 47.49 48.03 100.68 21 29 12 1733.2 -26.33 39,14

4193.61 8.62 166.84 42.22 61.27 15 9 56 3593.8 4.72 160.22

2072.46 -31.31 26.87 47.21 104.48 22 48 11 1472.5 -29.00 18.42

402T.11 11.46 IS2.51 40.52 57.57 14 0 19 3427.1 7.10 146.12

MID-COURSE (XECUTI(Yl ACCURACy OR61T DETERMINATION ACCURACY

_,713084.9 _ 798.6 SG3 1144.6 ST 3843.7 SR 675.1 S$ 1878.4

RRT -.5664 RRF -.6016 RTF .9943 CRT -.6733 CRS .7793 CST -.9880

SG813109.1 fl23 .0449 R13 -.9944 LSA 4296.0 MSA 547.4 SSA 16.6

SG113092.7 8G2 655.2 THA 178.02 EL1 3870.8 EL2 494.2 ALF 173.16

LAUNCH DATE OCT 29 1964 FLIGHT TIME 390.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC C._IC

RL 146.57 LAL -.00

RP 209.77 LAp -1.76

RC 310.132 GL 13.06

PLAN(TOCENTRIC CONIC

C3 19.718 VHL 4.441

LNCH AZNTN LNCN TIME L-I TIME INJ LAT

90.00 19 28 42 2609.40 -26.78

90.00 10 44 16 4456.65 8.23

100.00 20 56 28 2328.37 -28.00

100.00 11 59 13 4214.92 9.32

110.00 22 19 11 2067.53 -31.22

110.00 12 33 O 4046.53 12.17

DIFFERENTIAL CORRECTIONS

T02-2.O075 TRA 7.4963 TC3-9.4513 BAU 2.4945

RO( .5227 RRA -.0531RC3 .4624 FAu .16270

FDE-2.6980 FRA 7.$880 FC3-6.0216 9SP 46293

8DE 2.0745 BRA 7.4885 6C3 9.4626 FSP 3958

DISTANCE 869.963 EARTH

LOt. 35.61 VL 32.835 GAL -6.85 AZL 88.24 HCA 265.53 SNA 187.36 ECC .23760 INC

LOP 301.13 VP 23.601 GAP -11.93 AZP 90.14 TAL 323.03 TAp 228.56 RCA 142.84 APO

GP 2.16 ZAL 141.14 ZAP _.96 ET9 181.69 ZAE 64.47 ETE 180.53 ZAC 85.91ETC

TO MARS

1.7632 Vl 29.990

231.87 V2 26.137

258.27 CLP 39.91

OLA 12.49 RAL 184.06 RAO 6567.8 VEL 11.879 PTH 2.11VHp 4.704 DpA 10.99 RAp 164.05 ECC 1.3245

INJ I._G INJ RT ASC INJ AZNTH INJ TIME

SB.07 49.31 99.55 20 12 11

186.40 43.89 62.81 11 58 35

47.01 49.06 100.92 21 35 14

168.04 43.51 61.47 13 9 28

26.51 48.22 104.68 22 53 38

153.57 41.81 57.81 14 0 26

MID-COURSE EXECUTION ACCURACY

SGT13232.5 S4;R 792.8 963 1086.7

RRT -.3614 RRF -.5976 RTF .994D

961813256.3 R23 .0462 R13 -.9941

SGl13240.0 SG2 655.7 THA 178.07

[DO CST TIN INJ 2 LAT INJ 2 LONG

2009.4 -25.19 59.77

3856.7 4.52 179.68

1726.4 -26.21 38.66

3614.9 5.44 161.40

1467.5 -28.89 18.08

3446.5 7.83 147.16

ORBIT DETERMINATION ACCURACY

ST 3948.0 SR 674.9 SS 1850.9

CRT -.6803 CRS .7848 CST -.9881

LSA 4378.6 MSA 544.0 SSA 16.5

ELI 3975.1 EL2 491.3 ALF 173.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LA_CH DATE OCT 29 1964 FLIGHT TIME 392.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 209.55 LAp -1,77

RC 311.080 GL 12.92

PLANETOCENTRI C CONIC

C3 20.347 VHL 4.511

LNCH AZMTH LNCH TIME

90.00 19 35 9

90.00 10 43 12

100.00 21 2 38

100.00 11 58 24

110.00 22 24 45

110.00 12 52 47

DIFFERENTIAL CORRECTIONS

TOE-2.1177 TRA 7.7499 TC3-9.2974 6AU 2.5320

ROE .5324 RRA -.0525 RC3 .4469 FAU .17308

FOE-2.6675 FRA 7.1721 FC3-7.3634 8SP 46884

BOE 2.1835 BRA 7.7500 BC3 9.3081FSP 3768

DISTANCE 874.124 EARTH TO MARS

LOL 35.61VL 32.840 GAL -7.01AZL 88.23 HCA 266.76 SMA 187.44 ECC .23926 INC 1.7726 V1 29.990

LOP 302.37 VP 23.635 GAp -12.10 AZP 90.10 TAL 322.52 TAp 229.08 RCA 142.59 APO 232.29 v2 26.182

GP 2.11ZAL 141.92 ZAp 39.15 ETS 181.90 ZAE 63.37 ETE 180.58 ZAC 85.95 ETC 258.21CLP 39.10

OLA 12.04 RAL 184.73 RAO 6567.8 VEL 11.905 pTH 2.12 VHp 4.797 DpA 10.78 RAp 164.42 ECC 1.3349

L-1 TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2601.82 -26.70 67.53 50.35 99.81 20 18 30 2001.8 -25.07 59.24

4479.18 8.92 187.89 45.00 63.01 11 57 52 3879.2 5.23 180.95

2319.68 -27.91 48.53 50.10 101.16 21 41 17 1719.7 -26.09 38.20

4236.56 10.02 169.26 44.42 61.69 13 9 1 3536.8 6.16 162.60

2062.73 -31.14 26.18 49.24 104.87 22 59 7 1462.7 -28.78 17.73

4066.28 12.88 154.65 42.72 58.06 14 0 33 3486.3 8.57 148.21

M|D-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

68713375.4 SGR 790.2 SG3 1030.9 ST 4051.7 SR 676.6 SS 1822.2

RRT -.SS70 RRF -.5944 RTF .9937 CRT -.6871 CRS .7902 CST -.9881

86813398.7 R23 .0477 RI3 -.9938 LSA 4461.2 MSA 540.7 SSA 16.3

66113382.8 SG2 635.9 THA 178.11 EL1 4078.7 EL2 488.3 ALF 173.36

LAUNCH OAT[ OCT 29 1964 FLIGHT TIME 394.00 ARRIVAL DATE NOV 27 lg65

HELIOCENTRIC CONIC

RL 148.37 LAL -.00

RP 209.34 LAP -1.78

RC 312.019 GL 12.77

PLANETOCENTRIC CONIC

C3 21.014 VHL 4.384

LNCH AZMTH LNCH TIME

90.00 19 41 36

90.00 10 42 7

100.00 21 8 48

100.00 11 57 33

110.00 22 30 19

110.00 12 52 34

DIFFERENTIAL CCRRECTIONS

TOE-2.2314 TRA 8.0176 TC3-9.1357 BAU 2.5694

ROE .5422 RRA -.0323 RC3 .4320 FAU .16369

FOE-2.6346 FRA 6.9575 FC3-6.7439 BSlP 47408

806 2.2964 9RA 8.0180 6C3 9.1460 FSP 3584

DISTANCE 878.282 EARTH TO MARS

LOC 33.61 VL 32.845 GAL -7.18 AZL 88.22 HCA 268.00 S_4A 187.52 ECC .24100 INC 1.7821 vl 29.990

LOP 303.60 VP 23.869 GAP -12.27 AZP 90.06 TAL 321.38 TAp 229.58 RCA 142.33 APO 232.71 V2 26.186

GP 2.07 ZAL 142.71 ZAP 38.36 E76181.90 ZkE 62.29 ETE 180.63 ZAC 86.00 ETC 258.16 CLP 38._1

OLA 11.39 RAL 185.40 RAO 6367.9 VI[L 11.933 PTH 2.12 VHP 4.893 DpA 10.57 RAp 164.83 ECC 1.3458

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2394.42 -26.61 67.01 51.41 100.08 20 24 30 1994.4 -24.95 58.73

4502.02 9.63 188.99 46.13 63.24 11 57 9 3902.0 5.96 182.24

2313.15 -27.83 48.06 51.18 101.39 21 47 22 1713.2 -25.97 37.75

4238.32 10.73 170.31 43.55 61.93 13 8 34 3658.5 6.89 163.82

2058.08 -31.06 26.82 50.28 105.06 23 4 38 1458.1 -28.68 17.43

4086.36 13.60 155.76 43.86 58.33 14 0 40 3486.4 9.32 149.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13512.$ SGR 787.8 SG3 977.0 ST 4154.6 3R 678.2 SS 1792.0

RRT -.5§33 RRF -.5919 RTF .9933 CRT -.6938 CRS .7956 CST -.9882

_;B13535.4 R23 .0492 R13 -.9934 LSA 4543.5 MSA 537.1 SSA 16.2

S6113519.5 862 855.9 THA 178.15 ELI 4181.5 EL2 485.3 ALF 173.45

LAUNCH OATE OCT 29 1664 FLIGHT TIME 396,00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CON|C

RL t48.57 LAL -.00

RP 206.14 LAP -1.79

RC 312.950 GL 12.62

PLANETOCENTR IC CONIC

C3 21.719 VHL 4.660

LNCH AZNTH LNCH TIME

90.00 19 48 3

90.00 10 41 1

100.00 21 15 0

100.00 11 58 46

110.00 22 35 55

110.00 12 52 20

OIFFERENTIAL CORRECTIONS

TOE-2.3497 TRA 8.2923 TC3-8.9702 6AU 2.8073

ROE .5323 RRA -.0525 RC3 .4177 FAU .15473

FDE-2.6008 FRA 6.7433 FC3-6.16?6 BSP 47918

80E 2.4138 BRA 8.2924 BC3 8.9799 FSP 3405

DISTANCE 882,434 EARTH TO MARS

LOL 35.61 VL 32.850 GAL -7.35 AZL 88.21 HCA 269.24 SMA 187.61 ECC .2A281 INC 1.7915 vl 29._90

LOP 304.84 VP 23.701 GAP -12.44 AZP 90.02 TAL 320.84 TAp 230.07 RCA 142.05 Apo 233.16 V2 26.209

GP 2.03 ZAL 143.51 ZAP 37.60 ETS 181.91 ZAE 61.23 ETE 180.68 ZAC 86.05 ETC 258.08 CLP 37.55

DLA 11.14 RAL 186.08 RAO 6567.9 VEL 11.962 pTH 2.13 VHP 4.9910pA 10.34 RAp 165.26 ECC 1.3574

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2387.20 -28.52 66.50 52.49 100.30 20 31 11 1987.2 -24.83 58.24

4525.15 10.33 190.55 47.29 63.49 11 56 26 3923.2 6.69 183.54

2306.80 -27.74 45.61 52.23 101.61 21 53 26 1706.8 -25.86 37.31

4280.78 11.44 171.78 46.71 62.19 13 8 7 3680.8 7.63 165.07

2053.58 -30.98 25.50 51.34 105.23 23 10 9 1453.6 -28.58 17.12

4106.76 14.33 156.89 45.02 58.63 14 0 47 3508.8 10.07 150.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATZON ACCURACY

66T13845.9 6GR 785.6 863 925.2 ST 4257.3 SR 679.6 SS 1761.0

RRT -.5304 RRF -.5902 RTF .9930 CRT -.7004 CRS .8012 CST -.9882

86813668.S R23 .0509 R13 -.9930 LSA 4626.3 MSA 533.4 SSA 18.0

S8113632.7 Sg2 655.6 THA 178.18 EL1 4284.2 EL2 482.0 ALF 173.54

LAUNCH DATE OCT 29 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 1 1965

DISTANCE 888.580 EARTH TO MARS

LOL 35.61 VL 32.853 GAL -7.53 AZL 88.20 HCA 270.48 SMA 187.69 ECC .24471 INC 1.8010 Vl 29.990

LOP 306.08 VP 23.733 GAP -12.61 AZP 89.99 TAL 320.07 TAp 230.55 RCA 141.76 Apo 233.62 V2 26.232

GP 1.99 ZAL 144.31 ZAP 36.86 ET$ 181.92 ZAE 60.20 ETE 180.73 ZAC 88.11 ETC 258.02 CLP 36.81

HELIOCENTRIC CONIC

RL 148.57 LAL -.00

RP 208.94 LAP -1.80

RC 316.871GL 12.47

PLANETOCENTRIC CONIC

C3 22.468 VHL 4.740 OLA 10.68 RAL 166.73 RAD 6667.9 VEL 11.994 PTH 2.14 VHP 3.0910pA 10.11 RAP 165.71ECC 1.3698

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME

90.00 19 54 31 2580.17 -26.44 66.Q0 53.39 100.54 20 37 31

90.00 10 59 56 4548.57 11.04 191.68 48.47 63.76 11 55 44

100.00 21 21 11 2300.64 -27.85 45.17 53.32 101.83 21 59 32

100.00 11SS 57 4303.33 12.13 173.08 47.89 62.48 13 7 40

110.00 22 41 31 2049.27 -30.90 25.18 52.41 105.40 23 15 40

110.00 12 52 6 4127.47 15.06 158.06 46.21 38.95 14 0 54

OIFFERENTIAL CORRECTIONS M|D-COURS( EY_CUTION ACCURACY

TOE-2.4707 TRA 8.3736 TC3-6.7973 BAU Z.6452 SGT16774.8 $GR 783.5 863 875.2

ROE .5830 RRA -.0532 RC3 .4036 FAU .14603 RRT -.3481RRF -.3892 RTF .9926

FOE-2.5637 FRA 6.3320 FCS-5.6270 BSP 48430 96a13797.1 RZ3 .0526 R13 -.9926

BOE 2.5341 6RA 8.5738 BC3 8.8065 FSP 3234 $6113761.6 662 655.1 THA 178.21

PC) CST TIM INJ 2 LAT INJ 2 LONG

1980.2 -24.71 57.76

3948.6 7.43 184.87

1700.6 -25.74 36.89

3703.3 8.37 166.33

1449.3 -28.48 16.82

3527.3 10.84 151.50

ORBIT DETERMINATION ACCURACY

ST 4358.5 SR 680.9 S$ 1728.3

CRT -.7067 CRS .8068 CST -.9882

LSA 4708.1 MSA 529.6 SSA 15.9

EL1 4385.3 EL2 478.8 ALF 173.62

580



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 244.11 LAP 1.11

RC 133.550 GL 15.02

PLANETOCENTRIC CONIC

C3 38.889 VHL 8.243

LNCH AZMTH LNCH TIME

90.00 18 32 42

90.00 10 59 32

100.00 20 3 18

100.00 12 11 37

110.00 21 32 1

110.OD 12 59 24

FLIGHT TIM( 184.00 ARRIVAL DATE MAy 2 1965

DISTANCE 478.722

LOL 36.61 VL 34.512 GAL -8.06 AZL 87.29 HCA 155.94 SMA

LOP 192.57 VP 22.169 GAP 20.29 AZP 92.48 TAL 528.91 TAp

GP -2.25 ZAL 134.61 ZAp 169.47 ITS 190.94 ZAE 157.16 ETE

EARTH TO MARS

222.72 ECC .38836 INC 2.7139 Vl 29.997

124.85 RCA 142.91APO 302.54 V2 22.475

352.65 ZAC 86.00 ETC 256.16 CLP 169.71

DLA 16.44 RAL 179.94 RAD 6568.5 VEL 12.662 PTH 2.30 VHp

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME

2917.72 -28.28 90.43 59.90 88.50 19 21 20

4485.86 9.13 188.07 50.49 63.08 12 14 18

2825.57 -29.89 68.97 59.93 89.56 20 47 4

4253.43 10.56 170.21 49.75 61.87 13 22 31

2347.99 -34.11 47.80 59.85 g2.44 22 11 9

4103.58 14.22 156.72 47.59 58.58 14 7 47

DIFFERENTIAL CORRECTIONS M|O-COURSE EXECUTION ACCURACY

TOE 1.4068 TRA-3.2510 TC3 .7219 8AU .3633 $GT 3486.9 SGR 384.5 SG3 304.2

RDE -.3598 RRA .0911RCS -.1415 FAU .07968 RRT -.6390 RRF .6309 RTF -.9076

FOE -.7883 FRA 2.7683 FC3-1.7702 BSP 11903 SGB 3508.0 R25 -.0607 R13 .9080

8DE 1.4521 ERA 3.2523 BC3 .7357 FSP 871 SG1 3495.6 SG2 295.0 THA 175.94

9.210 DpA -1.71 RAp 181.69 ECC 1.6413

PO CST TIM INJ 2 LAT INJ 2 LONG

2317.7 -28.19 81.77

3885.9 5.45 181.32

2025.6 -29.63 60.18

3653.4 6.71 163.53

1748.0 -33.39 38.64

3503.6 9.96 150.21

ORBIT DETERMINATION ACCURACY

ST 1593.4 SR 331.3 SS 847.1

CRT -.8542 CRS -.7202 CST .97S1

LSA 1818.0 MSA 246.5 8SA 24.1

EL1 1618.6 [L2 169.6 ALF 169.82

LAUNCH DATE OCT 30 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CARNIE DISTANCE 481.410

RL 140.54 LAL -.00 LOt, 36.61 VL 54.434 GAL -7.88 AZI- 87.25 HCA 156.85 SMA

RP 243.87 LAP 1.08 LOP 193.48 VP 22.071 GAP 19.73 AZP 92.53 TAL $29.18 TAp

EARTH TO MARS

220.73 (CC .35179 INC 2.7541 vl 29.997

126.03 RCA 143.08 Apo 298.38 V2 22.498

RC 135.719 GL 15.52 GP -2.38 ZAL 134.17 ZAp 168.97 ETS 191.04 ZAE 157.03 IT[ 352.55 ZAC 85.96 ETC 256.14 CLP 189.23

PLAN(TOCENTRIC CONIC

C3 37.505 VHL 6.124 DLA 17.02 RAL 179.85 RAD 6568.5 VEL 12.605 PTH 2.29 VHP 9.014 DpA -2.00 RAp 182.02 ECC 1.6172

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

90.00 18 28 39 2929.95 -28.26 91.32 59.53 88.05 19 15 29 2329.9 -28.23 82.66

90.00 11 4 54 4454.27 8.15 186.26 49.90 62.79 12 19 8 3854.3 4.44 179.55

100.00 19 57 45 2836.19 -29.88 69.76 59.58 89.15 20 41 41 2036.2 -29.68 60.96

100.00 12 16 29 4223.26 9.59 168.51 49.13 61.55 13 26 53 3623.3 5.72 161.87

110.00 21 27 2R 2855.43 -34.13 48.$8 59.32 92.10 22 6 44 1755.4 -33.46 39.21

110.00 13 3 15 4078.79 13.26 155.23 46.95 58.20 14 11 11 3476.8 8.96 148.77

DIFFERENTIAL C¢IRRECTION8 MID-COURSI[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3860 TRA-3.2211 TC3 .7732 BAU .$951 SGT 3537.2 SGIt 387.1 SG3 318.7 ST 1605.0 SR 325.0 SS 860.0

ROE -.3457 RRk .1057 RCS -.1517 FAU .08201 RRT -.6729 RRF .GGSS RTF -.9107 CRT -.8606 CRS -.7234 CST .9T34

FD( -.7712 FRA 2.8383 FC3-1.8932 BSP |2089 _ 3558.3 R25 -.0868 R13 .9112 LSA 1832.9 MSA 247.6 SSA 23.5

BOE 1.4284 BRA 3.2228 BC3 .7880 FSP 917 SGI 3546.8 SG2 285.5 THA 175.76 (L1 1629.5 EL2 163.0 ALF 170.02

LAUNCH DATE OCT 30 1964 FLIGHT T|ME 188.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC CONIC DISTANCE 484.166 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61 VL 54.359 GAL -7.71 AZL 87.20 HCA 157.76 SMA 218.85 ECC .34547 INC 2.7976 Vl 29.997

RP 243.63 LAP 1.06 LOP 194.39 VP 21,979 GAP 19.18 A ZP 92.59 TAL 329.45 TAp 127.21 RCA 143.24 APO 294.45 V2 22.522

RC 137.915 GL 16.05 GP -2.52 ZAL 153.71 ZAP 168.46 ITS 19!.19 ZAE 156.94 ETE 352.41 ZAC 85.91ETC 256.11CLF 168.73

PLANETOCENTRIC CONIC

C3 36.128 VNL 8.0110LA 17.64 RAL 179.77 RAO 6568.4 VEL 12.550 PTH 2.27 VHp 8.821DPA -2.31 RAp 182.34 ECC 1.59A6

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 20 13 2943.63 -28.22 92.34 58.79 87.54 19 9 16 2343.8 -28.26 83.67

90.00 11 10 42 4421.48 7.13 184.40 49.55 62.52 12 24 23 3821.5 3.39 177.71

100.00 19 51 51 2648.30 -29.87 70.66 58.85 88.67 20 36 0 2048.3 -29.73 61.86

100.00 12 21 44 4192.25 8.58 166.76 48.57 61.26 13 31 37 3592.2 4.68 160.15

110.00 21 22 42 2364.06 -34.15 49.06 58.85 91.70 22 2 6 1764.1 -33.53 39.87

110.00 13 7 23 4049.25 12.27 153.71 46.36 57.84 14 14 52 3449.3 7.94 147.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy oRBIT DETERM|NATION ACCURACY

TOE 1.$648 TRA-3.1903 TC3 .8265 BAU .4068 SGT 3586.5 SGR 391.3 SG3 333.9 ST 1615.5 SR 318.7 SS 872.3

ROE -.3321RRA .1208 RC3 -.1828 FAD .06448 RRT -.7067 RRF .7014 RTF -.9138 CRT -.8876 CRS -.7268 CST .9713

FOE -.7723 FRA 2.9105 FC3-2.0233 6SP 12260 968 3607.8 R23 -.0733 R13 .9142 LSA 1846.5 MSA 249.7 SSA 22.8

80E 1.4046 BRA 3.1926 BC3 .8423 FSP 966 SGI $597.2 SG2 276.0 THA 175.57 ELI 1639.2 EL2 156.2 ALF 170.20

LAI._ICH DATE _T 30 1964 FL|GHT TIM( 190.00 ARRIVAL DATE MAY S 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -.OQ

RP 243.38 LAp 1.03

RC 140.134 GL 16.61

PLAN£TOCENTR|C CONIC

C3 34.834 VHL 5.902

LNCH AZMTH LNCH TIN(

90.00 18 13 19

90.00 11 17 0

100.00 19 45 34

100.00 12 27 26

110.00 21 17 39

110.00 13 11 51

DIFFERENTIAL C43RRECTION8

TOE 1.$534 TRA-S.1485

ROE -.$195 RRA .1380

FOE -.7703 FRA 2.9865

BOE 1.3906 RRA 3.1514

DISTANCE 486.987 EARTH TO MARS

LOL 36.61 VL 34.287 GAL -7.54 AZL 87.16 HCA 158.67 SMA 217.07 ECC .33g38 INC 2.8446 vl 29.997

LOP 195.30 VP 21.891 GAP 18.62 A ZP 92.65 TAL 329.73 TAp 128.40 RCA 143.40 APO 290.75 V2 22.547

GP -2.68 ZAL ISS.Z4 ZAP 167.93 ITS 191.37 ZAE 156.90 ETE 352.21 ZAC 85.85 ETC 256.09 CLP 168.23

DLA 18.28 RAL 179.70 RAD 6568.4 VEL 12.498 PTH 2.26 VHP 8.633 DPA -2.63 RAP 182.65 ECC 1.5733

L-I TIM( |NJ LAT INJ LCNG |NJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2959.61 -28.17 98.49 58.27 86.97 19 2 38 2359.6 -28.29 84.83

438T.28 9.05 182.46 48.85 62.28 12 30 7 3787.3 2.29 175.80

2662.09 -29.84 71.69 58.36 88.14 20 29 56 2062.1 -29.78 62.88

4160.03 7.52 164.96 48.05 60.98 13 36 46 3560.0 3.59 158.37

2374.02 -34.16 49.84 58.58 91.24 21 57 13 1774.0 -33.61 40.64

4020.87 11.24 152.17 45.81 57.50 14 18 51 3420.9 6.87 145.79

MID-COURSE EXECUTION ACCURACY oRSIT DETERM1NAT|ON ACCURACY

TC3 .8934 9AU .4240 $GT 3633.2 SGR 398.0 SG3 349.7 ST 1630.9 SR 313.0 SS 883.9

RC3 o.1754 FAU .08690 RRT -.7428 RRF .7853 RTF -.9190 CRT -.8776 CRS -.7297 CST .9674

FC3-2.1598 9SP 12163 SG8 3654.9 R23 -.0748 R13 .9185 LSA 1863.7 MSA 255.8 SSA 21.4

BC3 .9105 FSP 1020 SG1 3645.3 SG2 265.8 THA 175.33 ELI 1654.1 EL2 148.0 ALF 170.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CON|C

RL 148.$4 LAL -.DO

RP 243.1_ LAP 1.01

RC I42.373 GL I7.20

PLANETOCENTRIC CON] C

C3 33.625 VHL 5.799

LNCH AZMTH LNCH TIME

90.00 I8 5 55

90.00 11 23 53

100.00 19 38 53

100.00 12 33 37

110.00 21 12 18

110.00 13 16 41

FLIGHT TIME 192.00 ARRIVAL DAlE NAY 10 1965

OISTANCE 489.865 EARTH TO MARS

LOL 36.81VL 34.218 GAL -7.37 AZL 87.10 HCA 159.59 SNA 215.41ECC .33353 INC 2.8937 vl 29.997

LOP 196.22 VP 21.809 GAP 18.08 AZP 92,71 TAL 330.01 TAp 129.59 RCA 143.56 APO 287.25 v2 22.572

GP -2.86 ZAL 152.75 ZAP 167.39 ETS 191.59 ZAE 156.90 ETE 351.96 ZAC 85.76 ETC 256.07 CLP 167.71

DLA 18.96 RAL 179.65 RAO 6568.3 VEL 12.450 PTH 2.25 VHp 8.449 OpA -2.95 RAp 182.94 ECC 1.3534

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2977.50 -28.10 94,79 57.80 88.52 18 55 33 2377.5 -28.31 86.13

4551.56 4.91 180.45 48.42 62.08 12 36 25 3751.6 1.14 173.81

2677.75 -29.80 72.85 57.91 87.53 20 23 30 2077.7 -29.82 64.04

4126.54 6.41 163.09 47.60 60.74 13 42 23 5526.5 2.46 156.53

2385.44 -34.18 50.73 57.98 90.71 21 52 4 1785.4 -33.70 41.52

5991.61 10.16 150.58 45.32 57.19 14 23 12 3391.8 5.77 144.23

DIFFERENTIAL C_RRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3214 TRA-3.1267 TC3 .9382 _AU .4301 SGT 3682.3 SGR 406.1 SG3 366.3 ST 1632.9 9R 306.8 SS 896.0

ROE -.3066 RRA .1325 RC3 -.1884 FAU .08963 RRT -.7718 RRF .7697 RTF -.9195 CRT -.8837 CRS -.7356 CST .9663

FOE -.7703 FRA 3.0618 FC3-2.3076 BSP 12593 SG8 3704.6 R23 -.0890 RI3 .9201 LSA 1870.0 MSA 256.3 SSA 21.1

BDE 1.3565 8RA 3.1304 8C3 .9569 FSP 1071 SGI 3695.7 SG2 257.3 THA 175.11 EL1 1655.4 EL2 141.7 ALF 170.50

LAUNCH DATE OCT 30 1964 FLIGHT TIME 194.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 242.87 LAp .98

RC 144.629 GL 17.82

PLANE TOCENTRIC CONIC

C3 32.493 VHL 5.700

LNCH AZMTH LNCH TIME

90.00 17 37 55

90.00 11 51 28

100.00 lg 31 40

100.00 12 40 24

110.00 21 8 37

110.00 13 21 57

DISTANCE 492.799

LOL 36.61 VL 34.151 GAL -7.21 AZL 87.05 HCA

LOP 197.14 VP 21.731 GAP 17.53 AZP 92.78 TkL

GP -3.05 ZAL 132.24 ZAP 166.84 ETS 191.86 ZAE

160.51 SMA 213.83 ECC .32790

330.29 TAp 130.79 RCA 143.71

156.94 ETE 351.65 ZAC 85.66

DLA 19.67 RAL 179.58 RAO 8§86.S VEL 12.404 PTH 2.24 VHP 8.269 OpA -3.29

L-I TIME INJ _AT INJ LONG INJ RT ASC ]NJ AZl4TH INJ TIME PO CST TIM

2997.88 -28.00 98.28 57.36 85.58 18 47 53 2397.9

4313.92 S.71 178.34 48.05 61.91 12 43 22 3713.9

2695.58 -29.74 74.17 57.50 86.83 20 16 36 2095.6

4091.45 5.24 161.15 47.21 80.53 13 48 35 3491.5

2398.53 -34.18 51.75 57.64 90.10 21 46 35 1798.5

5961.26 9.04 148.95 44.88 56.89 14 27 58 3361.3

DIFFERENTIAL CORRECTIONS

TOE 1.2966 TRA-3.0969 TC3 .9929 8AU .4402

ROE -.2945 RRA .1699 RC3 -.2029 FAU .09237

FOE -.7661 FRA 3.1419 FC3-2.4810 81P 12818

BOE 1.3298 8RA 5.1016 BC3 1.0134 FSP 1128

EARTH TO MARS

INC 2.9517 Vl 29.997

Apo 283.94 V2 22.398

ETC 256.05 CLP 167.19

RAp 183.22 ECC 1.5348

INJ 2 LAT INJ 2 LONG

-28.32 87.63

-.08 171.71

-29.86 63.37

1.27 154.60

-33.79 42.53

4.62 142.65

ORBIT DETERMINATION ACCURACY

ST 1638.0 SR 301.0 SS 907.2

CRT -.8922 CRS -.7410 CST .9636

LSA 1878.4 MSA 260.6 SSA 20.2

EL1 1660.0 EL2 134.2 ALF 170.63

MID-COURSE ExECuTIOR ACCURACY

SGT $729.3 $GR 417.2 SG3 383.6

RRT -.8018 RRF .8019 RTF -.9220

SG8 3752.5 R2S -.0995 R13 .9226

SGI $744.S SG2 248.4 THA 174.85

LAUNCH DATE OCT 30 1964 FLIGHT TIME 196.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CONIC

RL 148.34 LAL -.00

RP 242.60 LAp .96

RC 146.900 GL 18.49

pLANETOCENTRIC CONIC

C3 31.438 VHL 5.607

LNCH AZMTH LNCH TIME

90.00 17 49 12

90.00 11 39 53

100.00 19 23 52

100.00 12 47 54

110.00 21 0 32

110.00 13 27 43

DISTANCE 495.786 EARTH TO MARS

LOL 36.61VL 34.088 GAL -7.05 AZL 86.99 NCA 161,43 SMA 212.34 ECC .32249 INC 3.0129 vl 29.997

LOP 198.06 VP 21.658 GAP 16.99 AZP 92. _6 TAL 350.57 TAp 132.00 RCA 143.86 Apo 260.81 v2 22.624

GP -3,26 ZAL I31.71 ZAp 166.27 ETS 192.18 ZAE 157.02 ETE 551.27 ZAC 85.54 ETC 258.03 CLP 166.68

DLA 20.42 RAL 179.54 RAO 6568.3 VEL 12.362 PTH 2.25 VHP 6.093 OpA -3.65 RAp 183.48 ECC 1.5174

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

5021.20 -27.88 97.97 56.97 84.74 18 39 34 2421.2 -28.30 89.33

4273.99 2.43 176.11 47.76 61.78 12 51 7 3674.0 -1.57 169.48

2715.93 -29.65 75.68 57.13 86.04 20 9 8 2115.9 -29.89 66.86

4054.49 4.00 159.11 46.89 60.35 13 55 28 3454.5 .02 152.58

2413.51 -34.18 52.92 57.35 89.41 21 40 48 1813.5 -33.88 43.69

3929.67 7.88 147.26 44.51 56.62 14 33 13 5329.7 3.41 141.00

DIFFERENTIAL CCRRECTIONS

TDE 1.2754 TRA-3.0624 TC3 1.0539 BAU .4524

ROE -.2831RRA .1878 RC3 -.2194 FAU .09533

FDE -.7613 FRA 3.2228 FC3-2.6251 8SP 12949

BOE 1.3064 8RA 3.0682 BC3 1.0765 FSP 1185

LAUNCH DATE OCT 30 I964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 242.34 LAP .93

RC 149.184 GL 19.20

PLANETOCENTRIC CONIC

C3 30.457 VHL 5.519

LNCM AZMTH LNCH TIME

90.00 17 39 36

90.00 11 49 20

100.00 19 15 22

100.00 12 58 15

110.00 20 54 0

110.00 13 34 7

DIFFERENTIAL CCRRECTIONS

TOE 1.2658 TRA-3,01S5 TC3 1.1311 BAU .4707

ROE -.2727 RRA .2068 RC3 -.ZSSS FAU .09892

FOE -.7529 FRA 3.3079 FC3-2.7948 8SP 12791

SDE 1.2949 BRA 3.0225 BC3 1.1559 FSP 1249

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3774.4 SGR 431.5 SG3 401.7 ST 1644.2 8R 295.8 SS 918.3

RRT -.8300 RRF .8320 RTF -.9246 CRT -.9022 CRS -.7478 CST .9602

SG8 3799.0 R23 -.1101 R13 .9253 LSA 1887.6 MSA 266.5 SSA 19.2

SG1 $791.4 SG2 239.6 THA 174.56 EL1 1665.8 EL2 125.9 ALF 170.73

FLIGHT TIM( 198.00 ARRIVAL DATE MAY 16 1965

DISTANCE 498.821 EARTH TO MARS

LOL 36.61 VL 34.026 GAL -6.90 AZL 86.92 HCA 162.35 SNA 210.99 ECC .31727 INC S.0805 vl 29.997

LOP 198.98 VP 21.589 GAP 16.46 AZP 92.94 TAL 330.86 TAp 139.21 RCA 144.01 APO 277.85 V2 22.651

GP -3.50 ZAL 131.16 ZAP 165.68 ETS 192.55 ZAE 157.13 ETE 350.81 ZAC 85.39 ETC 256.01 CLP 166.11

DLA 21.22 RAL 179.52 RAO 6566.2 VEL 12.322 PTH 2.22 VHP 7.922 OpA -4.02 RAP 183.72 ECC 1.5013

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3048.06 -27.68 99.91 56.62 89.79 18 30 24 2448.1 -28.25 91.29

4231.20 1.05 179.72 47.56 61.70 12 59 51 3631.2 -2.74 167.09

2739.27 -29.53 77.40 56.82 85.14 20 1 1 2139.3 -29.89 68.62

4015.22 2.67 156.94 46._ 60.22 14 3 10 $415.2 -1.31 150.42

2430.69 -34.16 54.26 57.12 68.62 21 34 SO 1830.7 -39.97 45.02

3896.57 6.61 145.51 44.22 56.39 14 $9 3 3296.6 2.15 139.27

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3816.Z SGR 449.7 963 420.6 ST 1656.3 SR 291.5 SS 9ZB.T

RRT -.8982 RRF .8588 RTF -.9285 CRT -.9152 CRS -.7542 CST .9541

SG8 3842.6 R23 -.1149 R13 .9293 LSA 1900.7 MSA 278.7 SSA 17.5

SG1 3835.8 SG2 229.8 THA 174.20 EL1 1677.8 EL2 116.0 ALF 170.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 30 1964 FLIGHT TIME 200.00 ARRIVAL DATE MAy 18 1965

HELIOCENTR|C CONIC DISTANCE 501.900 EARTH TO MARS

RL 148.54 LAL -.00 LOt. 36.61VL 55.967 GAL -6.75 AZL 86.84 HCA 165.27 SMA 209.60 ECC .31226 INC S.1557 Vl 29.987

RP 242.06 LAp .91 LOP 199.90 VP 21.525 GAp 15.93 AZP 93.02 TAL 331.15 TAp 134.42 RCA 144,15 APO 275.05 V2 22.878

RC 151.478 GL 19.97 GP -5.77 ZAL 150.59 ZAP 165.08 ETS 192.98 ZAE 157.28 ETE 550.25 ZAC 85.21ETC 255.99 CLP 165.56

PLANETOCEMTR]C CONIC

C3 29.555 VHL 5.436 DLA 22.06 RAL 179.53 RAD 6568.2 VEL 12.285 PTH 2.21VHp 7.754 DpA -4.42 RAP 185.94 ECC 1.4884

LNCH AZMTM LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 17 28 55 3079.18 -27.43 102.16 56.51 82.69 18 20 15 2479.2 -28.16 93.57

90.00 12 0 3 4185.01 -.45 171.14 47.48 61.69 13 9 48 3585.0 -4.23 164.51

100.00 19 6 0 2766.14 -29.36 79.58 _6.57 84.12 19 52 7 2166.1 -29.87 70.61

100.00 15 5 39 3973.28 1.25 154.64 46.34 60.13 14 11 $2 3373.3 -2.73 148.12

110.00 20 46 57 2450.35 -34.12 55.80 56.97 87.71 21 27 47 1850.3 -34.06 46.55

110.00 13 41 12 3861.83 5.30 143.67 44.02 56.18 14 45 34 3261.8 .82 137.45

DIFFERENT1AL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE 1.2269 TRA-2.9974 TC3 1.1703 8A_ .4735 SGT 3861.3 $GR 470.8 SG3 440.4

RDE -.2615 RRA .2281RC3 -.2575 FAU .10149 RRT -.8784 RRF .8846 RTF -.9293

FOE -.7424 FRA 3.3961 FC3-2.9730 DSP 13323 SG8 3889.9 R25 -.1371 R13 .9302

80E 1.2544 BRA 3.0081BC3 1.1983 FSP 1314 SGI 3883.5 SG2 223.7 THA 173.87

LAUNCH DATE OCT 30 1964 FLIGHT TIME 202.00

MEL|OCENTRIC CONIC DISTANCE 505.022

RL 148.54 LAL -.00 LOt. 36.81 VL 33.911GAL -6.60 AZL 86.76 HCA 164.20 SMA 208.34 ECC .30744

RP 241.79 LAp .88 LOP 200.83 VP 21.465 GAP 15.40 AZP 95.12 TAt. 331.44 TAp 135.84 RCA 144.29

RC 153.781 GL 20.80 GP -4.07 ZAL 129.99 ZAP 164.46 ETS 193.47 ZAE 157.46 ETE 349.58 ZAC 85.00

PLANETOCENTRIC CONIC

C3 28.72? VHL 3.380 DLA 22.96 RAL 179.56 RAD 6568.2 VEL 12.252 PTH 2.20 VHp 7.590 DPA -4.84

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 17 18 48 3115.84 -27.09 104.78 56.05 81.41 18 8 43 2515.8

90.00 12 12 27 4134.12 -2.09 168.31 47.54 61.75 13 21 21 3534.1

100.00 18 53 33 2797.43 -29.12 81.68 56.57 82.93 19 42 10 2197.4

100.00 13 16 23 3927.78 -.29 152.14 48.54 60.11 14 21 51 332?.8

110.00 20 39 14 2473.03 -34.04 57.58 58.90 86.67 21 20 27 1873.0

110.00 13 49 11 3824.93 3.90 141.74 43.95 56.01 14 52 56 3224.9

DIFFERENTIAL CORRECTIONs M|D-COURSE EXECUTION ACCURACY

TDE 1.2042 TRA-2.9623 TC3 1.2309 BAU .4848 SGT 3902.Z STAr 497.2 SG3 460.9

ROE -.2516 RRA .2506 RC3 -.2802 FAU .10484 RRT -.8985 RRF .9066 RTF -.9316

FD( -.7298 FRA 3.4860 FC3-3.1597 BSP 13464 S_ 3933.7 R23 -.152T R13 .9326

BOE 1.2302 BRA 2.9729 BC3 1.2624 FSP 1380 SG1 3927.8 SG2 216.9 THA 173.45

ORBIT DETERMINATION ACCURACY

ST 1648.9 SR 286.5 SS 938.9

CRT -.9234 CRS -.7837 CST .9521

LSA 1898.1MSA 281.8 SSA 17.0

EL1 1670.1 EL2 108.3 ALF 170.85

ARRIVAL DATE MAY 20 1965

EARTH TO MARS

INC 3.2394 vl 29.997

APO 272.39 V2 22.706

ETC 255.97 CLP 184.99

RAP 184.14 ECC 1.4728

INJ 2 LAT INJ 2 LONG

-28.00 96.24

-5.85 161.64

-29.79 72.94

-4.27 143.61

-34.13 48.32

-.59 135.53

ORBIT DETERMINATION ACCURACY

ST 1650.3 SIR 282.9 SS 948.8

CRT -.9353 CRS -.7738 CST .9470

LSA 1902.2 NSA 291.8 SSA 15.8

EL1 1671.4 EL2 98.8 ALF 170.86

LAUNCH DATE OCT 30 1964 FLIGHT T|ME 204.00 ARR|VAL DATE MAY 22 1865

"ELIOCENTR|C CONIC DISTANCE S08.185 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61VL 33,857 GAL °6.46 AZL 86.67 HCA 165.13 SMA 207.14 ECC .30280 INC 5.5555 vl 29.997

Re 241.51 LAp .86 LOP 201.76 VP 21.409 GAP 14.88 AZP 93.22 TAL 331.73 TAp 156.86 RCA 144.42 APO 269.86 V2 22.734

RC 156.092 GL 21.71GP -4.41 ZAL 129.36 ZAp 163.81ETS 194.05 ZAE 15?.67 (TE 348.78 ZAC 84.74 ETC 255.95 CLP 164.41

PLANETOCENTRIC CON|C

C3 27.976 VHL 5.289 DLA 23.93 RAL 178.65 RAD 6568.1VEL 12.221 pTH 2.20 VHp 7.431DpA -5.29 RAP 184.32 ECC 1.4804

LMCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 1T 2 42 3159.83 -28.60 107.91 55.83 79.92 17 55 22 2559.8 -27.72 99.43

90.00 12 27 6 4076.92 -3.93 165.11 47.77 61,93 13 35 3 3476.9 -7.85 158.41

100.00 t8 43 39 2834.34 -28.78 84.37 56.25 81.55 19 30 53 2234.3 -29.85 75.87

100.00 13 28 50 3877.64 -1.g9 149.39 46.70 60.17 14 33 28 3277.6 -5.95 142.84

110.00 20 30 44 2499.33 -33.92 59.81 56.92 A5.A& 2t L2 23 1899.3 -34.17 50.37

110.00 13 58 15 3785.42 2.39 139.67 43.96 55,8_ t5 I 20 3185.4 -2.$0 133.47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR_ZT DETERMINATION ACCURACY

TO( 1.1810 TRA-2.9274 TC3 1.2903 BAU .4960 SGT 3941.7 SGR 529.0 SG3 48_.4 ST 1849.8 SR 280.1 88 958.4

ROE -.242t RRA .2754 RC3 -.3057 FAU .10831 RRT -.915S RRF .9256 RT_ -.9337 CRT -.9475 CRS -.7851 CST .9411

FOE -.7132 FRA 3.5802 FC3-3.3317 BSP 13608 SGB 3977.0 R23 -.1697 R13 .9349 LSA 1904.2 MSA 303.8 SSA 14.6

SOE 1.2056 BRA 2.9403 8C3 1.3260 FSP 1451 SO1 3971.4 SG2 211.1 THA 172.87 EL1 1671.0 EL2 88.3 ALF 170.84

LAUNCH DATE OCT 30 1964 FLIGHT TIME 208.00 ARRIVAL DATE NAY 24 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 241.22 LAp .83

RC 158.408 GL 22.69

PLANETOCENTRIC CONIC

C3 27.308 VHL 3.228

LNCH AZIATH LNCH TIME

90.00 16 45 42

90.00 12 45 1

100.00 18 29 47

100.00 13 43 38

110.00 20 21 13

110.00 14 8 41

DIFFERENTIAL CCRRECTIONS

TOE 1.1683 TRA-2.8859 TC3 1.3597 BAU .5112

ROE -.2338 RRA .3022 RC3 -.3353 FAU .11208

FO( -.S967 FRA 3.6739 FC3-3.5535 BSP 13573

DOE 1.1895 BRA 2.8997 8C3 1.4004 FSP 1518

DISTANCE 511.385 EARTH TO MARS

LOL 36.61 VL 33.805 GAL -6.32 AZL 86.56 HCA 166.08 _MRA 206o01 ECC .29834 INC 3.4399 vl 29.997

LOP 202.69 VP 21.357 GAP 14.37 AZP 93.34 TAL 332.02 TAp 138.08 RCA 144.55 APO 287.47 V2 22.762

GP -4.80 ZAL 126.70 ZAP 163.13 ET9 194.71 ZAE 157.91 ETE 347.82 ZAC 84.43ETC 255.93 CLP 163.81

DLA 24.98 RAL 179.75 RAD 6568.1 VEL 12.194 PTH 2.19 VHP 7.275 DpA -5.79 RAP 184.46 ECC 1.4494

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

3214.28 -25.89 111.74 55.63 78.12 IT 39 t6 2614.3 -27.27 103.35

4010.40 -6.04 161.37 48.24 62.28 13 51 51 3410.4 -9.71 154.60

2878.73 -28.29 87.58 56.15 79.93 19 17 46 2278.7 -29.39 78.95

3821.18 -3.90 146.29 47.07 60.34 14 4? 19 3221.2 -7.82 139.89

2530.10 -33.73 65.99 57.04 84.07 21 3 23 1930.1 -34.18 52.78

3742.57 .76 137.43 44.17 55.82 15 11 4 3142.6 -3.73 131.23

RIO-COURSE EXI[CUT|ON ACCURACY uRBIT DETERMINATION ACCURACY

SST 3977.8 SGAt 567.6 _3 504.7 ST 1652.9 SR 279.0 SS 988.3

RRT -,9308RRF .9416 RTF -.9363 CflT -.9608 CRS -.7985 CST .9334

S_ 4018.1 R23 -.1856 R13 .9376 LSA 1909.3 MSA 319.6 SSA 13.2

SG1 4012.8 SG2 206.0 THA 172.42 ELI 1674.6 ELZ 76.5 ALF 170.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.OD

RP 240.93 LAP .86

RC 180.729 GL 25.78

PLANETOCENTRIC CON LC

C3 28.724 VHL S,170

LNCH AZMTH LNCH TIME

90.00 16 23 56

90.00 15 8 10

100.00 18 13 2

100.00 14 I 45

110.00 20 10 23

110.00 14 20 54

FLIGHT TIME 208.00 ARRIVAL DATE RAY 26 1965

DISTANCE 514.620 EARTH TO MARS

LOL 36.61VL 55.755 GAL -6.19 AZL 86.44 HCA 166.99 SMA 204.95 ECC .29405 INC 3.5619 V1 29.997

LOP 203.62 Vp 21.309 GAP 13.86 AZP 93.47 TAL 332.32 TAp 159.31 RCA 144.67 APO 265.19 V2 22.791

GP -5.24 ZAL 128.00 ZAP 162_42 ET$ 195.48 ZAE 158.16 ETE 346.66 ZAC 84.07 ETC 255.91CLP 165.20

DLA 26.11RAL 179.92 RAD 6588.1 VEL 12.170 PTH 2.18 VHP 7.124 DpA -6.33 RAp 184.58 ECC 1.4398

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3285.37 -24.81 116.66 55.39 75.89 17 18 42 2685.4 -26.50 108.41

3926.60 -8.6,1 156.72 49.06 62.92 14 13 39 3328.6 -12.17 149.86

2933.65 -27.58 91.50 56.11 77.98 19 1 56 2333.7 -28.96 82.97

3755.54 -6.10 142.86 47.71 GO.Ikl| 15 4 21 3155.5 -9.96 138.00

2566.50 -33.43 64.79 57.28 8t.4_ 20 53 9 1966.5 -34.12 55.62

3695.46 -1.05 134.98 44.56 55.83 15 22 30 3095.5 -5.52 128.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1359 TRA-2.8538 TC3 1.4032 BAU .5182 8GT 4014.4 $GR 613.1 $63 527.8 ST 1644.8 SR 278.4 SS 977.5

ROE -.2248 RRA .3337 RC3 -.3672 FAU .11577 RRT -.9412 RRF .9552 RTF -.9376 CRT -.9717 CRS -.8128 CST .9264

FOE -.6706 FRA 3.7769 FC3-3.7503 8SP 13907 $68 4080.9 R23 -.2083 R13 .9392 LSA 1904.5 MSA 333.2 SSA 12.1

8DE 1.1580 BRA 2.8753 6C3 1.4504 FSP 1599 SG1 4055.8 SG2 205.1 THA 171.80 EL1 1666.9 EL2 64.9 ALF 170.65

LAUNCH OATE OCT 30 1964 FLIGHT TIME 210.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC CCIdlC DISTANCE 517.690

RL 146.54 LAL -.00 LOt. 36.61 VL 33.707 GAL -6.05 AZL 86.30 HCA 167.92 SMA 203.91 ECC .28993

RP 240.64 LAP .77 LOP 204.56 VP 21.265 GAP 13.36 AZP 93.62 TAL 332.61 TAp 140.54 RCA 144.79

RC 163.052 G,L 25.00 GP -5.76 ZAL 127.26 ZAP 161.67 ETS 196.37 ZA( 158.43 ETE 345.28 ZAC 83.63

PLANETOCENTRIC CONIC

C3 26.237 VHL 5.122 DLA 27.35 RAL 180.17 RAD 8568.1 VEL 12.150 PTH 2.18 VHp 6.977 DpA -6.93

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT %NJ LONG IHJ RT ASC INJ AZHTH INJ TIME PO CST TIM

90.00 15 51 48 3391.23 -22.88 123.81 54.92 72.82 16 48 19 2791.2

90.00 13 42 16 3813.81 -12.10 150.08 50.49 64.20 14 45 50 3213.6

100.00 17 51 29 3005.39 -28.46 96.54 58.04 75.56 18 41 54 2405.4

100.00 14 25 16 3674.68 -8.77 138.14 48.75 61.31 15 26 31 3074.7

110.00 19 57 43 2810.38 -32.99 68.14 57.64 80.50 20 41 13 2010.4

110.00 14 55 32 3942.48 -3.07 132.21 45.25 55.94 15 36 14 3042.5

DIFFERENTIAL CGRRECTION8 MIO-COAJRSE EXECUTION ACCURACY

TOE 1.1146 TRA-2.8191 TC3 1.4554 OAU .5298 SGT 4047.5 $_ 668.1 SG3 551.8

ROE -.2170 RRA .3888 RC3 -.4045 FAU .I|OT2 flRT -.9502 RRF .9680 RTF -.9394

FDE -.6425 FRA 3.8811 FC3-3.9505 BSP 14045 3G8 4102.3 R23 -.2279 R13 .9413

BDE 1.1355 BRA 2.8431 8C3 1.5105 FSP 1879 361 4097.1 SG2 205.8 THA 171.06

EARTH TO MARS

INC 3.7026 Vl 29.997

Apo 263.04 V2 22.821

ETC 255.89 CLP 182.57

RAp 184.62 ECC 1.4318

INJ 2 LAT INJ 2 LONG

-25.00 113.79

-15.47 143.03

-28.18 88.16

-12.54 131.37

-33.95 59.03

-7.52 125.95

ORBIT DETERMINATION ACCURACY

ST 1640.4 SR 280.2 59 987.1

CRT -.9828 CRS -.8289 CST .9170

LSA 1902.6 MSA 351.7 SSA 10.9

EL1 1663.4 EL2 51.3 ALF 170.46

LAUNCH DATE OCT 50 1964 FLIGHT TIME 212.00 ARRIVAL OATE MAY 30 1965

HELIOCENTRIC COMIC DISTANCE 521.191 EARTH TO MARS

EL 148.34 LAL -.0_ LOL 36.61 VL 33.661 GAL -5.95 AZL 86.15 HCA 168.85 SMA 202.95 ECC .28596 INC 3.8668 vl 29.997

RP 240.34 LAP .75 LOP 205.49 VP 21.224 GAP 12.86 AZP 93.79 TAL 332.91 TAp 141.77 RCA 144.91 APO 280.98 V2 22.851

RC 163.375 GL 26.36 GP -6.37 ZAL 126.45 ZAp 180.87 ETS 197.41 ZAE 158.69 ETE 345.57 ZAC 83.10 ETC 255.88 CLP 161.93

PLANETOCENTRIC CONIC

C$ 25.859 VNL 5.085 DLA 26.73 RAL 180.51 RAD 8568.0 VEL 12.134 pTH 2.17 VHp 6.835 DpA -7.60

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM

84.96 14 6 27 3734.62 -18.33 147.20 53.34 67.49 15 8 41 3134.8

95.04 15 30 20 3463.05 -18.31 127.30 53.34 67.48 16 28 3 2865.0

100.00 17 19 47 3111.10 -24.46 103.76 55.75 72.26 18 11 38 2511.1

100.00 14 59 41 3561.80 -12.39 131.71 50.48 62.58 15 59 3 2961.8

110.00 19 42 23 2664.64 -32.31 72.22 58.11 78.17 20 26 47 2064.6

110.00 14 53 34 3581.02 -5.41 128.99 46.30 56.20 15 53 15 2981.0

RAp 184.63 ECC 1.4256

INJ 2 LAT INJ 2 LONG

-21.22 139.69

-21.21 119.80

-26.66 95.64

-15.97 124.75

-33.60 63.23

-9.81 122.67

DIFFERENTIAL CORRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0937 TRA-2.7833 TC3 1.4991 8AU .5408 SGT 4078.2 SGR 734.5 gG3 576.4 ST 1634.5 SR 284.6 SS 997.3

ROE -.2096 RRA .4095 RC3 -.4470 FAU .12378 RRT -.9569 RRF .9746 RTF -.9410 CRT -.9917 CRS -.8464 CST .9062

FOE -.6093 FRA 3.9896 FC3-4.1440 8SP 14231 SGB 4143.8 R23 -.2471 R13 .9432 L$A 1899.5 MSA 372.6 SSA 9.7

90E 1.1136 BRA 2.8133 8C3 1.3643 FSP 1761 SGI 4138.5 SG2 210.3 THA 170.20 EL1 1658.7 EL2 36.1 ALF 170.20

LAUNCH DATE OCT 30 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 1 1965

EARTH TO MARS

169.80 SMA 202.03 ECC .28215 INC 4.0612 vl 29.997

333.20 TAp 143.00 RCA 145.03 APO 259.03 V2 22.881

158.94 ETE 341.50 ZAC 82.45 ETC 255.83 CLP 161.27

HELIOCENTRIC CONIC DISTANCE 524.522

RL 148.34 LAL -.00 LOL 36.61 VL 33.616 GAL -5.80 AZL 85.94 HCA

RP 240.04 LAp .72 LOP 206.43 VP 21.187 GAP 12.36 AZP 94.00 TAL

RC 167.697 GL 27.91 GP -7.10 ZAL 125.57 ZAp 160.01 ETS 198.64 ZAE

PLANI[TOCENTRIC CONIC

C3 25.812 VHL 5.061 DLA 30.26 RAL 180.97 RAD 6568.0 VEL 12.124 PTH 2.17 VHP 6.698 DpA -8.38 RAP 184.57 ECC 1.4215

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZHTH INJ TIME

78.87 13 20 28 3885.66 -19.31 158.82 54.06 66.25 14 25 14

101.13 16 19 59 3307.25 -19.30 116.23 54.06 66.24 17 15 7

78.87 13 20 28 3885.66 -19.31 158.82 54.06 66.25 14 25 14

101.13 16 19 39 3307.25 -19.30 116.23 54.06 66.24 17 15 7

110.00 19 22 44 2734.73 -31.21 77.39 58.64 75.29 20 8 18

110.00 15 16 33 3506.18 -8.22 125.02 47.87 56.70 16 15 21

DIFFERENTIAL CORRECTIONS MID-CoUR_[ (XECUTION ACCURACY

TOE 1.0849 TRA-2.7363 TC3 1.5520 BAU .§§81 SGT 4103.5 8GR 815.4 $63 601.6

RDE -.2044 RRA .4361 RC3 -.4978 FAU .12828 RRT -.9623 RRF .9812 RTF -.9429

FOE -.3768 FRA 4.0942 FC3-4.3361 BSP 14161 9GB 4183.7 R23 -.2619 RI3 .9456

BDE 1.1040 Bflk 2.7740 BC3 1.6299 FSP 1831 SG1 4178.0 SG2 217.7 THA 169.14

PO CST TIM INJ 2 LAT INJ 2 LONG

3285.7 -22.36 151.32

2707.2 -22.35 108.73

3285.7 -22.36 151.32

2707.2 -22.35 108.73

2134.7 -32.91 88.58

2906.2 -12.55 118.60

ORBIT DETERMINATION ACCURACY

ST 1633.6 SR 293.1 SS 1008.3

CRT -.9979 CRS -.8651CST .8926

LSA 1900.5 MSA 398.7 SSA 8.4

EL1 1659.5 EL2 18.5 ALF 169.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.OD

RP 239.73 LAp .69

RC 170.016 GL 29.69

PLANETOCENTRIC CO_IIC

C3 Z3.529 VHL 5.053

LNCH AZMTH LNCH TIME

74.48 12 §1 44

105.52 16 53 44

74.48 12 31 44

103.32 16 53 44

110.00 18 54 44

110.00 15 49 $4

FLIGHT TIME 216.00

DISTANCE 527.881

LOL 36.61VL 33.574 GAL -5.68 AZL 85.70 HCA

LOP 207.37 Vp 21.153 GAp 11.87 AZP 94.24 TAL

GP -7.98 ZAL 124.61 ZAP 159.06 ETS 200.09 ZAE

ARRIVAL DATE JUN 3 1965

EARTH TO MARS

170.74 8MA 201.16 ECC .27849 INC 4.2954 Vl 29.997

333.50 TAp 144.24 RCA 145.14 APO 257.18 V2 22.912

159.16 ETE 338.95 ZAC 81.65 ETC 255.80 CLP 160.58

DLA 31.96 RAL 181.60 RAD 6568.0 VEL 12.120 PTH 2.17 VHp

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3983.37 -20.37 166.69 55.14 64.79 15 58 8

3207.93 -20.35 109.26 55.13 64.78 17 47 11

3983.37 -20.37 166.69 55.14 64.79 13 58 8

3207.93 -20.35 109.26 55.13 64.78 17 47 11

2833.29 -29.29 84.43 59.07 71.54 19 41 58

3406.01 -11.92 119.62 50.32 57.72 16 46 40

OXFFERENTIAL CORRECTIONS

TOE 1.0689 TRA-2.7005 TC3 1.5755 BAU .5700

ROE -.1989 RRA .5133 RC3 -.5543 FAU .13263

FOE -.5549 FRA 4.2076 FC3-4.4978 8$P 14589

BOE 1.0872 BRA 2.7489 BC3 1.6702 FSP 1914

LAL_CH DATE OCT 30 1964

MID-COURSE ExECuTION ACCURACY

SGT 4127.7 SSR 914.2 SG5 627.0

RRT -.9654 RRF .9665 RTF -.9440

SGB 4227.7 R23 -.2761 R13 .9474

SG1 4221.5 SG2 233.1 THA 167.89

6.568 DpA -9.28 RAp 184.43 ECC 1.4201

PO CST TIM XNJ 2 LAT INJ 2 LONG

3383.4 -23.59 159.21

2607.9 -23.58 101.78

3383.4 -23.59 159.21

2607.9 -23.58 101.78

2233.3 -31.53 75.94

2806.0 -16.10 113.00

ORBIT DETERMINATION ACCURACY

ST 1826.2 SR 303.9 SS 1020.5

CRT -.9996 CRS -.8845 CST .8786

LSA 1897.1MSA 424.8 3SA 7.3

EL1 1654.7 EL2 8.3 ALF 169.33

FLIGHT TIME 216.00 ARRIVAL DATE JUN 5 1965

DISTANCE 551.270 EARTH TO MARS

LOt. 36.61 VL 33.533 GAL -5.56 AZL 85.42 HCA 171.69 SIdA 200.33 ECC .27497 INC 4.5837 vl 29.997

LOP 208.32 VP 21.122 GAP 11.59 AZP 94.54 TAL 533.79 TAP 145.48 RCA 145.24 Also 255.41 V2 22.943

;p -9.06 ZAL 125.51 ZAP 158.00 ETS 20t.82 ZAE 159.29 ETE 335.8D ZAC 80.65 ETC ZSS.7S CLP 159.86

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 239.42 LAp .66

RC 172.331GL 31.77

PLANETOCENTRIC CONIC

C3 28.660 VHL 5.066

LNCH AZNTH LNCH TINE

70.43 12 29 13

109.57 17 23 3

70.43 12 29 13

109.57 17 23 3

110.00 17 55 40

110.00 16 35 46

DIFFERENTIAL CORRECTIONS

YOE 1.0745 TRA-2.8482 TC3 1.6099 BAU .5919

ROE -.1953 RRA .5830 RC3 -.62DT FAU .15671

FOE -.4812 FRA 4.3295 FC3-4.6124 BSP 14260

BDE 1.0921 BRA 2.7116 BC3 1.7254 FSP 2012

OLA 35.95 RAL 182.45 RAO 6568.0 V(L 12.126 PTH 2.17 VHP 6.446 DPA -10.35 RAP 184.18 ECC 1.4223

L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4064.78 -21.49 173.54 56.68 63.08 13 36 58 3464.8 -24.93 166.09

3129.06 -21.45 103.78 56.67 63.05 16 15 12 2529.1 -24.91 96.34

4064.78 -21.49 173.54 56.68 63.06 13 36 58 3464.8 -24.93 166.09

3129.06 -21.48 103.78 56.67 63.05 18 15 12 2529.1 -24.91 96.34

3029.52 -24.34 97.53 58.18 65.23 15 46 10 2429.5 -27.47 89.76

3212.32 -18.68 108.68 55.09 60.84 17 49 18 2612.3 -22.42 101.35

ORBIT DETERMINATION ACCURACY

ST 1628.8 SR 525.6 SS 1034.8

CRT -.9931CRS -.9012 CST .8548

LSA 1900.3 MSA 467.5 8SA 8.0

ELI 1660.7 EL2 _1.7 ALF 168.75

MID-COURSE EXECUTION ACCURACy

S_T 4144.6 Srd_ 1037.4 SG3 652.2

RRT -.9667 RSF .98_ RTF -.9461

SGB 4272.4 R23 -.2619 R13 .9505

SGI 4265.1 SG2 250.4 THA 166.52

LAUNCH DATE OCT 30 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUN 7 1985

HELIOCENTRIC CON!C

RL 148.54 LAL -.00

RP 239.11 LAP .63

RC 174.639 _L 54.24

PLANEYOC(NTRIC CONIC

C3 26.096 VHL 5.109

LNCH AZMTH LNCH TIME

66.38 12 10 38

113.62 17 51 O

86.38 lZ 1o 3_
113.62 17 51 O

66.38 12 10 38

113.62 17 31 0

DIFFERENTIAL CORRECTIONS

TOE 1.0625 TRA-2.6234

ROE -.1926 RRA .6723

FDE -.4312 FflA 4.4472

80E 1.0798 8RA 2.7062

DISTANCE 534.679 EARTH TO MARS

LOL 36.61 VL 33.494 GAL -5.45 AZL 85.05 HCA 172.63 SMA 199.54 ECC .27160 INC 4.9453 Vl 29.997

LOP 209.26 VP 21.095 GAP 10.92 AZP 94.90 TAL 334.08 TAp 146.71 RCA 145.35 APO 253.73 V2 22.975

GP -10.41 ZAL 122.26 ZAP 158.77 ET3 205.92 ZAE 159.29 ETE 331.88 2AC 79.38 ETC 255.69 CLp 159.12

OLA 36.24 RAL 183.62 RAD 6568.1 VEL 12.144 PTH 2.18 VHp 6.335 DpA -11.66 RAp 183.78 ECC 1.4295

L-I _IM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4139.09 -22.68 180.09 58.88 60.94 13 19 37 3539.1 -26.37 172.70

3063.12 -22.66 99.25 58.88 60.95 18 42 3 2463.1 -26.36 91.87

4139.09 -22.68 180.09 58.88 60.94 13 19 37 3539.1 -26.37 172.70

3063.12 -22.66 99.25 58.68 60.93 18 42 3 2463.1 -26.36 91.87

4139.09 -22.68 180.09 58.68 60.94 13 19 37 3539.1 -26.37 172.70

3063.12 -22.66 99.25 58.88 60.93 18 42 3 2463.1 -26.36 91.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5783 BAU .6015 SGT 4162.7 5GR 1193.2 SG3 676.3 ST 1618.7 SR 354.7 SS 1052.2

tiC3 -.6938 FAU .14087 RRT -.9688 RRF .9927 RTF -.9465 CRT -.9848 CRS -.9209 CST .8398

FC3-4.6726 8SP 14891 SG8 4530.4 R23 -.2890 R13 .9518 LSA 1899.3 MSA 495.3 SSA 5.2

6C3 1.7241 FSP 2099 8G1 4521.0 5G2 284.9 THA 164.41 EL1 1656.0 EL2 60.1 ALF 167.81

LAUNCH DATE OCT 30 1964 FLIGHT TXN( 222.D0 ARRIVAL DATE JUHM 9 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -.00 LOt. 36.61 VL

RP 238.79 LAp .60 LOP 210.21 VP

RC 176.939 GL 37.23

PLAN(TOCENTRIC CONIC

C3 28.994 VHL 5.198

LNCH AZMTH LNCH TIM(

62.08 11 55 19

117.92 18 19 27

62.08 11 55 19

117.92 18 19 27

62.08 11 53 19

117.92 18 19 27

DIFFERENTIAL C_RECT]ON3

TOE 1.0929 TRA-2.5738

ROE -.1985 RRA .7850

FOE -.4007 FRA 4.5455

BDE 1.1108 6RA 2.69D8

DISTANCE 538.115

35.457 GAL -5.34 AZL 84.59 HCA 173.56 SMA

21.070 GAP 10.44 AZP 95.38 TAL 334.37 TAp

GP -12.13 ZAL 120.78 ZAp 155.29 (T6 206.46 ZkE 159.03 ETE

DLA 35.93 RAL 165.27 RAO 6568.1 VEL 12.181 PTH 2.19 VHP

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

4211.38 -23.90 186.77 62.03 58.30 15

3007.58 -23.68 95.49 6Z.02 58.29 19

4211.38 -23,90 186.77 62.03 58.30 15

3007.56 -23.68 95.49 6E.02 58.29 19

4211.38 -23.90 186.77 62.03 58,30 13

3007.38 -23.68 95.49 6|.02 56.29 19

MID-COURSE EXECUTION ACCURACY

TC3 1.5544 BAU .6280 SGT 4168.3 S4;R 1395.4 SG3 697.5

RC3 -.7823 FAU .14529 RRT -.9692 RRF .9946 RTF -.9470

FC3-4.6597 8SP 15011 S_B 4385.7 R23 -.2867 R13 .9543

BC3 1.7402 FSP 2155 SG1 4383.5 SG2 326.8 THA 161.92

EARTH TO MARS

198.79 ECC .26855 INC 5.4139 vl 29.997

147.95 RCA 145.44 APO 252,14 V2 23.007

327.00 ZAC 77.72 ETC 255.60 CLp 158.32

6.239 DpA -13.30 RAp 183.16 ECC 1.4443

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5 30 3611.4 -27.90 179.49

9 35 2407.6 -27.89 88.21

5 30 3611.4 -27.9D 179.49

9 55 2407.6 -27.89 88.21

5 50 3611.4 -27.90 179.49

9 55 2407.6 -27.89 88.21

ORBIT DETERMINATION ACCURACY

ST 1628.9 SR 400.0 SS 1D71.9

CRT -.9677 CRS -.9376 CST .8200

LSA 1917.6 MSA 533.8 SSA 4.2

EL1 1674.4 EL2 98.1ALF 166.59
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JPL TM 33-t00 EARTH--MARS TRAJECT_)RIES (VOL. !. 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CC_[C

RL 148._54 LAL -.00

RP 238.41 LAP .58

RC 179.231 GL 40.93

PLANE70CENTRIC CONIC

C3 28.643 VHL 5.352

LNCH AZMTN LNCH TIME

57.36 11 43 38

122.64 18 50 11

57.36 11 43 38

122.64 18 50 11

57.36 11 43 38

122.64 18 50 11

FLIGHT TIME 224.00 ARRIVAL DATE JUN !1 1965

DISTANCE 541.574 EARTH TO MARS

LOL 36.61VL 33.421GAL -5.23 AZL 83.95 HCA 174.53 SMA 198.08 ECC .26524 |NC 6.0471 vl 29.997

LOP 211.17 VP 21.049 GAp 9.96 A ZF 96.02 TAL 334.66 TAp 149.19 RCA 145.54 APO 250.62 V2 23.040

GP -14.46 ZAL 118.98 ZAp 153.42 ET8 209.58 ZAE 158.35 ETE 320.92 ZAC 75.48 ETC 255.46 CLP 157.45

DLA 42.16 RkL 187.65 RAO 6568.2 VEL 12.248 PTH 2.20 VHF 6.169 OPA -15.42 RAp 182.21 ECC 1.4714

L-I TIME INJ LAT ]NJ LONG [NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

4285.53 -25.08 193.94 66.58 54.92 12 55 4 3685.5 -29.47 186.84

2962.98 -25.04 92.53 66.57 54.91 19 39 34 2363.0 -29.45 85.43

4285.53 -25.06 193.94 66.58 54.92 12 55 4 3685.5 -29.47 186.84

2962.98 -25.04 92.53 66.57 54.91 19 39 34 2363.0 -29.45 85.43

4285.53 -25.06 193.94 66.58 54.92 12 55 4 3685.5 -29.47 186.84

2962.98 -25.04 92.53 66.57 54.91 19 39 34 2363.0 -29.45 85,43

DIFFERENTIAL CQRRECTIONS

TDE 1.1537 TRA-2.5262 TC3 1.4822 BAU .6592

ROE -.2145 RRA .9404 RC3 -.8754 FAU .1481§

FOE -.3793 FRA 4.6434 FC3-4.4777 8SP 15411

DOE 1.1735 BRA 2.6956 BC3 1.7214 FSP 2233

LAUNCH DATE OCT 50 1964

HEL]OCENTR1C CoNIC

RL 148.54 LAL -.00

RP 238.14 LAp .55

RC 181.513 GL 45.62

PLANETOCENTRIC CONIC

C3 31.665 VHL 5.827

LNCH AZMTH LNCH TIME

52.00 11 37 7

128.00 19 25 36

52.00 11 37 7

128.00 19 25 36

52.00 11 37 7

128.00 19 25 36

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4185.7 $GR 1665.9 863 713.0 ST 1651.0 8R 468.5 SS 1096.6

RRT -.9691RRF .9959 RTF -.9474 CRT -.9449 CRS -.9513 CST .7979

sGB 4486.5 223 -.2832 R13 .9575 LSA 1952.4 MSA 579.5 SSA 3.3

SGI 4470.1SG2 383.0 THA 158.65 EL1 1709.8 EL2 148.2 ALF 164.87

FLIGHT T|M( 226.00 ARRIVAL DATE JUN 13 1965

DISTANCE 545.055 EARTH TO MARS

LOt. 36.61 VL 33.387 GAL -5.13 AZt_ 83.03 HCA 175.48 $i4A 197.40 (CC .26225 INC 6.9464 vl 29.997

LOP 212.12 VP 21.030 GAP 9.52 AZP 96,93 TAL 334.95 TAp 150.43 RCA 145.63 APO 249.17 v2 23.075

GP -17.66 ZAL 116.71 ZAP 150.88 ET3 213.40 ZA( 156.90 ETE 313.49 ZAC 72.35 ETC 255.23 CLP 156.46

DLA 48.07 RAL 191.28 RAO 6568.3 VEL 12,371PTH 2.23 VHp 6.145 DPA -18.30 RAp 180.72 ECC 1.5211

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4366.17 -25.85 202.00 73.34 30.49 12 49 53 3766.2 -30.86 195.23

2932.64 -25.94 90.54 73.33 50.48 20 14 28 2332.6 -30.85 83.77

4366.17 -25.95 202.00 73.34 50.49 12 49 53 3766.2 -30.86 195.23

2932.64 -25.94 90.54 73.33 50.48 20 14 28 2332.6 -30.85 83.77

4368.17 -25.95 202.00 73.34 50.49 12 49 53 3766.2 --30.86 195.23

2932.64 -25.94 90.54 73.33 50.48 20 14 28 2332.6 -30.85 83.77

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4138.8 STIR 2038.2 SG3 715.0 ST 1718.5 SR 580.4 Ss 1119.9

RRT -.9682 RflF .9987 RTF -.9469 CRT -.9264 CR5 -.9630 CST .7907

$GB 4611.5 223 -.2732 R13 .9612 LSA 2042.1MSA 611.6 SSA 2.5

SG1 4568.5 SG2 459.3 THA 154.22 EL1 1801.9 ELI 208.4 ALF 162.38

DIFFERENTIAL CCRRECTIONS

TDE 1.3147 TRA-2.4454 TC3 1.3874 BAU .7202

ROE -.2769 RRA 1.1496 RC3 -.9845 FAU .15140

FOE -.4809 FRA 4.6484 FC3-4.1384 BSP 15377

BOE 1.3435 BRA 2.7022 BC3 1.7012 FSP 2188

LAUNCH DATE OCT 50 1984

HELIOCENTRIC CoNIC

RL 148.54 LAL -.90 L(_.

RP 237.81 LAP .52 LOP 213.08 VP 21.015 GAp 9.06

RC 183.798 GL 51.76 GP -22.34 ZAL 113.74 ZAp 147,12

PLANE,OCENTRIC CONIC

C3 37.562 VHL 6.129 OLA 50.82 RAL 197.18 RAO 6588.5

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT INJ LONG

45.85 11 59 49 4460.22 -26.03 211.33

134.15 20 9 57 2924.76 -26.02 89.84

45.65 11 39 49 4460.22 -26.03 211.33

134.15 20 9 57 2924.76 -28.02 89.84

45.65 11 39 49 4460.22 -26.03 211._3

134.15 20 9 57 2924.76 -26.02 89.84

DIFFERENTIAL CGRRECTION8

TOE 1.6473 TRA-2.3438 TC3 1.2102 8AU .8148

ROE -.4603 RRA 1.4650 RC3-1.0803 FAU .15114

FOE -.7931FRA 4.5340 FC3-3.4835 8SP 15655

BOE 1.7104 8RA 2.7640 BC3 1.6222 FSP 2063

LAUNCH DATE OCT 50 1964

HELIOCENTRIC CCNIC

ML 148.54 LAL -.00 LQ4. 36.61 VL 33.183 GAL

RP 235.7, LAP .33 LOP 218.88 VP 20.974 GAP

FLIGHT TIME 228.00 ARRIVAL DATE JUN 15 1965

DISTANCE 548.553 EARTH TO MARS

38.61VL 35.354 GAL -5.03 AZL 81.67 HCA 176.45 SMA 196.76 ECC .25937 |NC 8.3291 vl 29.997

AZP 98.31TAL 335.24 TAp 151.67 RCA 145.72 Apo 247.79 V2 25.106

ETS 217.98 ZAE 154.07 ETE 304.62 ZAC 67.75 ETC 254.79 CLP 155.23

VEL 12.607 pTH 2.29 VHp 6.217 DpA -22.37 RAp 178.26 ECC 1.6182

INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

83.74 44.67 12 54 9 3860.2 -31.57 205.15

83.73 44.66 20 58 42 2324.8 -31.56 85.67

83.74 44.67 12 54 9 3860.2 -31.57 205.15

83.73 44.66 20 58 42 2324.8 -31.56 83.67

83.74 44.67 12 54 9 3860.2 -51.57 205.15

83.73 44.66 20 58 42 2324.8 -31.56 83.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4074.8 8GR 2576.7 SG3 690.1 ST 1859.2 SR 780.9 SS 1154.4

RRT -.9665 RRF .9970 RTF -.9447 CRT -.9239 CRS -.9733 CST .8115

SG8 4821.1 R23 -.2571 213 .9681 LSA 2239.5 MSA 619.5 SSA 1.8

SGI 4788.1 SG2 563.0 THA t48.08 EL1 1997.2 EL2 278.2 ALF 158.35

FLIGHT TIrE 240.00 ARRIVAL OATE JUN 27 1965

DISTANCE 570.082 EARTH TO MARS

-4.51 AZL 98.38 HCA 182.29 SMA 193.50 ECC .24462 INC 8.3832 vt 29.997

6.47 AZP 81.62 TAL 336.73 TAp 159.03 RCA 146.16 APO 240.83 V2 23.315

RC 197.185 GL -54.19 GP 35.56 ZAL 111.25 ZAP 133.77 ET3 135.05 ZA( 142.63 ETE

PLAN(TOCENTRIC CONIC

C3 35.384 VHL 5.848 OLA -43.10 RAL 140.68 RAO 6568.4 VEL 12,520 PTH 2.27 VHp

LNCH AZMTM LNCH TIME L-I TIH[ INJ LAT

10.14 13 2 32 2813.13 -10.61

10.14 23 53 13 1234.84 77.67

20.14 13 57 57 2568.04 -8.28

20.14 23 37 51 1287.73 69,65

30.14 13 0 29 2479.64 -4.38

30.14 23 18 26 1293.23 80.45

DIFFERENTIAL COIRECTIONS

TOE 2.9871 TRA-1.8280 TC3 1.2840 BAU 1.0310

fiDE 3.3070 RRA-1.1602 RC3 1.775S FAU .13705

F0(-5.9515 FNA 1.6043 FC3-3,3_l_t 8_P 18787

60( 4.4593 8RA 2.1634 BC3 2.1795 FSP 1934

74.80 ZAC 123.83 ETC 252.99 CLP 148.26

6.344 DpA 30.29 RAP 203.35 ECC 1.5823

INJ LONG |NJ RT A$C INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.37 330.81 170.93 13 46 5 2013.1 -2.71 84.53

42.50 85.37 132.49 24 14 8 654.6 81.08 1.47

81.52 340.65 162.16 14 40 43 1966.0 -.66 79.50

25.26 64.33 119.37 23 58 58 667.7 72.21 2.29

75.06 350.30 153.88 15 41 48 1879.6 2.79 72.74

18.30 52.86 116.34 23 40 59 693.2 63.11 2.71

MIO-COUflS( [XECUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4042.5 SGR 4117.1 SG3 637.5 ST 2966.9 SR 3218.9 SS 3167.2

RflT ,9830 RRF -.9984 RTF *.9463 CRT .9947 CRS .9998 CST .9925

868 5770.0 223 -.1890 213 -.9820 LSA 5395.9 MSA 282.0 SSA .7

_t 5716.4 $(;2 784.5 THA 45.54 EL1 4371.9 EL2 224.6 ALF 47.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH BATE OCT 30 1964 FLI;HT T|NE 242.00 ARRIVAL DATE JUN ZS 1955

HELIOCENTRIC CON[C DISTANCE 573.700 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61VL 33.158 GAL -4.43 AZL 95.34 HCA 183.26 SMA 195.04 ECC .24248 |NC 5,3400 vl 29.997

RP 235.42 LAP .30 LOP 219.85 VP 20,976 GAp 6,06 AZP 84,57 TAL 336,99 TAp 160,25 RCA 146,25 APO 239,85 V2 23,351

RC 199.372 GL -40,51GP 27.61 ZAL 116.40 Zkp 139,36 ETS 140,84 ZAE 150,12 (TE 70,55 ZAC 116,50 (TC 254,20 CLP 148,92

PLANETOCENTR|C CONIC

C3 22.450 VHL 4.738 DLA -50.30 RAL 147.07 RAO 6567.9 VEL 11.993 PTH 2.14 VHp 5.607 DPA 22.61 RAp 200.59 ECC 1.3895

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

78.75 23 2 12 1212.88 20.20 548.13 18.03 115.08 23 22 25 612,9 23,13 340.54

10t.25 2 7 51 627.45 20.21 305.02 18,04 113.06 2 18 19 27,5 23.16 297.43

78.75 23 2 12 1212.88 20,20 548,13 15.03 113,08 23 22 25 612,9 25.15 340.54

101.25 2 7 51 627.45 20.21 305,02 18,04 113,06 2 18 19 27.5 23.16 297,43

110,00 1 4 20 827,72 9,50 314,23 12,16 122,99 1 18 7 227,7 13,78 307,74

110.00 5 8 50 5348.65 31,71 244.14 22.25 103,49 6 37 59 4748.7 33.24 235.25

O|FFERENTIAL CORRECTIONS MID-COURSE ExECuTIq_kl ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1228 TRA-1.9570 TC3 1.9221 BAU ,8480 $GT 4173,6 SGR 3277,3 963 852,4 ST 2696,0 SR Z217,6 S8 3198.6

ROE 1.7964 RRA-1.0521 RC3 2,0706 FAU .16893 RRT .9642 RRF -,9992 RTF -,9534 CRT .9940 CRS .9999 CST .9928

FDE-5.3596 FRA 2.9637 FC3-6.5141 BSP 17658 $G_ 5306,6 R25 -,2034 RIS -.9790 LSA 4727,6 MSA 259,5 SSA 1.5

BOE 2,7810 BRA 2,2219 8C3 2,8252 FSP 2651 S11 5261,7 SG2 688,9 THA 37,90 EL1 3485,9 EL2 187,2 ALF 39,41

LAUNCH OATE OCT 30 1964 FLIGHT TIN( 244,00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC DISTANCE 577.344 EARTH TO MARS

RL 148.54 LAL -.00 LOL 38.61 VL 33.135 GAL -4,35 AZL 93,69 HCA 184,23 S_AA 192.61 ECC .24045 IHC 3.6872 Vl 29.997

RP 235,06 LAP ,27 LOP 220,83 VP 20,979 GAP 5,65 AZP 86,32 TAL 337,25 TAp 161,48 RCA 146,30 APO 258,92 VZ 25,387

RC 201.544 GL -50,41 GP 22.53 ZAL 119.40 ZAp 142,05 ET8 146,31 ZAE 155,01 ETE 68.08 ZAC 111.72 ETC 254.78 CLp 148.82

PLANETOCENTR|C CONIC

CS 17.627 VHL 4.198 DLA -20,75 RAt. 150,88 RAD 6567,7 V(L 11,790 PTH 2,08 VHP 5,229 DpA 17.78 RAp 198,78 ECC 1.2901

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ZNJ I._NG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

90.00 21 47 30 1474,69 2,58 358,49 10,77 118.21 22 12 5 874,T G,S4 351,82

90.00 $ 52 54 5598,72 28,$1 257,70 17,57 90,86 5 25 13 4938,7 28,10 249,04

100.00 22 55 5 1256,60 1,21 $41,70 10.01 119,87 23 16 1 856,6 5,18 335.16

100.00 5 28 1 5232,09 29,88 295,18 17,57 88,97 6 55 13 4632.0 29.41 228.36

110.00 23 34 6 1134.S0 -2,12 SS0,35 7,92 124,19 29 53 0 594.3 2.37 324.14

110.00 7 5 29 4927.10 33,80 211,71 17,31 84,59 8 27 36 4327.1 32,69 202.66

OIFFEREHTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

TOE 1.6756 TRA-I.9826 TC3 2,4228 BAU .7587 SGT 4211,8 SGR 2723,6 SG3 997,0 ST 2446,6 IR 1612.7 S$ 3001,7

ROE 1,1454 RRA -,9226 RC3 2,1204 FAU .18998 RRT ,9664 RRF -.9994 RTF -.9588 CRT ,9940 CRS 1,0000 CIT ,9938

FDE-4,71Z3 FRA 3.7787 FC3-9,3307 BSP 16759 SGB 5015,7 R23 -,2100 RI3 -,9775 LSA 4189,1 MSA 220,8 SSA 3,0

8DE 2.0285 8RA 2.1868 BC3 3.2197 FSP 3182 861 4980,7 SGZ 591.7 THA 32,52 ELI 2926,6 EL2 147,7 ALF 33,33

LAUNCH DATE OCT 30 1964 FLIGHT TIME 246,00 ARRIVAL DATE J UL 3 1985

HELIOCEHTRIC CONIC OlSTANCE 581.004 EARTH TO MARS

RL 148.54 LAL -.O0 LOL 36.61VL 33,113 GAL -4,28 AZL 92.65 HCA 185,21 8flA 192.19 ECC .23650 INC 2.6498 vl 29.997

RP 234,?1 LAp .24 LOP 221.81VP 20,885 GAp 5,25 AZP 87,56 TAL 337,48 TAp 162,70 RCA 146,36 Apo 238,03 V2 23,424

RC 205.899 6L -22.93 GP 19.09 ZAL 120,99 ZAp.143.24 ETS 150.89 ZAE 156.44 ETE 66,89 ZAC 108.44 ETC 255.10 CLP 147.97

PLANETOCEHTRIC COHIC

C3 15.347 VML 3.918 OLA -13.64 RAL 153.37 RAD 8567.6 VEL 11.893 PTH 2.06 VHp 4.984 DpA 14.53 RAp 197.55 (CC 1.2526

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT INJ LONG IHJ RT ASC 1NJ AZHTH INJ TIME PO CST T|M 1NJ 2 LAT INJ 2 LONG

90.00 20 45 54 1715,17 -5,16 11.93 9,77 117,88 21 14 30 1115,2 -1,38 5.28

90.00 5 14 21 5234,89 26,57 235,71 14,75 79,82 6 41 36 4634,9 24,89 227,44

100,00 22 0 5 1475,85 -6,19 353,77 9,20 119,30 22 24 41 875,9 -2,24 347,21

100.00 6 42 52 4949.44 27,72 214.46 14,48 78,34 8 5 21 4349.4 25,85 206.17

110,00 22 52 14 1512,52 -8,86 339,74 7,57 123,15 23 14 7 712,5 -4,44 333,45

110.00 6 . 7 12 4685,54 30,76 193,58 13,83 74,29 9 25 18 4085.5 28.30 185.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERM|HATXON ACCURACY

TOE 1.3R29 TRA-l.9874 TC3 2,7242 8AU .7003 SGT 4201,4 SGR 2342,1 SG3 1106.9 ST 2226,9 SR 1237.4 SS 2778.8

ROE .6074 RRA -.8124 tiC3 2.0563 FAU .20619 RRT ,9656 flRF -,9994 RTF -,9598 CRT ,9935 CRS .9999 CST .9946

FDE-4.1R56 FRA 4.3786 FC-11.6313 B_P 16426 St,8 4810,1 R23 -.2200 RI3 -.9751 LIA 3765,1 HSA 190.2 SSA 5.2

80E 1.6100 BRA 2.1470 BC3 3.4132 FSP 3600 961 4780,2 8G2 535.1 THA 28.69 ELI 2544.7 EL2 125,3 ALF 26.98

LAUNCH OATE OCT 30 1964 FLIGHT TIN( 246,00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC DISTANCE 584.679 EARTH TO MARS

RL 146.54 LAL -.00 LOL 36,61 VL 33,091 GAL -4,21 AZL 91,94 NCA 186,20 SMA 191.80 ECC ,23665 INC 1.9371 Vl 29.997

RP 234,35 LAp ,21 LOP 222,80 V1P 20,993 GAP 4,85 AZP 88,07 TAL 337,71 TAP 163,91 RCA 146,41 Apo 237,19 V2 23,461

tiC 205,637 GL -17,29 ;p 16,62 ZAL 121,77 ZAP 143,61 ET8 154,60 ZAE 161,01 ETE 66,80 ZAC 106,08 ETC 255,29 CLP 147,15

PLANETOCENTRIC CONIC

C3 14,085 VHL 3,753 DLA -8,24 RAL 155,09 RAO 6567,6 VEL 11,639 PTH 2,04 VHP 4, SDI. DpA 12,24 RAP 196,60 ECC 1,2518

LNCH AZMTH LNCH TIH( L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 20 8 10 1875,74 -10,17 21,06 10,11 116,57 20 39 26 1275,7 -6,52 14,28

90.00 6 5 49 5036,12 23,44 222,00 13,09 73,65 7 29 45 4436,1 20.98 214.20

100.00 21 25 32 1626,18 -11,10 2,23 9,62 117,93 21 52 38 1026,2 -7.28 355.52

100,00 7 31 9 4780,91 24,44 201,43 12_78 72,24 8 50 30 4160,9 21,76 193,64

110.00 22 24 41 1440,95 -13,55 346,73 8,r8 121,69 22 48 42 840.9 -9,27 540,26

110,00 8 46 21) 4516,90 27,11 181,99 11,70 66,33 10 3 48 3918,9 23,92 174,27

DIFFERENTIAL COIMECTION$ MID-COURSEEXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2098 TRA-1,9683 TC3 2,9303 BAU ,6644 SGT 4178,6 SGR 2073,2 SG3 1202,0 ST 2059,1 SR 999,5 99 2592.9

flOE ,6165 RflA -,7205 RC3 1,9657 FAU ,22095 RRT ,9646 RRF -,9992 RTF -,9603 CRT ,9930 CR$ ,9996 CST ,9956

FOE-3.8181 FRA 4,8357 FC-13,$808 BIP 16031 Sr_ 4664,8 fl23 -,2264 R13 -,9733 LSA 3454,8 MSA 161,4 SSA 8.2

8DE 1.3569 BRA 2.0960 BC3 3.5285 FSP 3917 SG1 4638,7 SG2 492,5 THA 25,89 EL1 2286.3 EL2 106,5 ALF 25.79

587



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OkTE OCT 30 1964 FLIGHT T|ME 250.00 _RRIVAL DATE JUL 7 1965

HELIOCENTRIC CC_IIC

RL 148.54 LAL -.00

RP 233.98 LAP .18

RC 207.958 GL -12.g4

PLANETOCENTR|C CONIC

C3 13.300 VHL 3.647

LNCH AZMTH LNCH TIME

90.00 19 40 56

80.00 S 42 36

100.00 21 0 23

100.00 $ 6 10

110.00 22 4 18

110.00 9 18 45

DIFFERENTIAL C_RRECTIONS

TOE 1.0768 TRA-1.9391 TC3 3.0606 BAU .6377

ROE .4873 RRA -.6471 RC3 1.8701 FAU .23441

F08-3.5296 FRA 5.2206 FC-15.2591 8SP 15707

808 1.1881BRA 2.0442 BC3 3.5867 FSP 4205

DISTANCE 588.371 EARTH TO MARS

LOL 36.61 VL 33.071 GAL -4.14 AZL 91.42 HCA 187.18 SMA 191.43 ECC .23488 INC 1.4174 Vl 29.997

LOP 225.19 VP 21.003 GAP 4.46 AZP 88.59 TAL 337.83 TAp 165.12 RCA 146.47 APO 236.39 V2 23.498

GP 14.78 ZAL 122.07 ZAF 145.50 ETS 157.62 ZAE 185.05 ETE 67.72 ZAC 104.31 ETC 255.42 CLP 146.24

DLA -4.03 RAL 156.33 RAD 6567.5 VEL 11.605 PTH 2.05 VHp 4.GSO DPA 10.54 RAp 195.87 ECC 1.2189

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1996.19 -13.74 28.11 10.83 115.00 20 14 12 1396.2 -10.26 21.16

4890.59 20.$3 212.47 12.26 69.86 8 4 27 4290.6 47.41 205.02

1739.86 -14.64 8.82 10.39 116.36 21 29 25 1139.9 -10.98 1.93

4622.13 21.26 192.35 11.88 68.48 9 23 12 4022.1 18.15 184.94

1539.79 -17.01 352.30 9.06 120.11 22 29 58 939.8 -12.89 345.63

4394.98 23.74 173.94 10.72 64.65 10 32 0 3795.0 20.12 166.66

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 4145.9 SGR 1873.5 SG3 1288.0 ST 1925.0 8R 640.0 SS 2441.9

RRT .9834 RRF -.9988 RTF -.9605 CRT .9923 CR8 .9989 C8T .9968

SGB 4547.7 R23 -.2305 R15 -.9718 LSA 3218.1 MSk 155.3 SSA 12.6

SG1 4524.4 $62 459.9 THA 25.80 EL1 2098.2 ELI 95.3 ALF 23.47

LAUNCH OATE OCT 30 1964 FLIGHT T[NE 252.00 ARRIVAL DATE JUL 9 1965

DISTANCE 592.077 EARTH TO MARS

LOL 36.61 VL 33.052 GAL -4.08 AZL 91.02 HCA 188.17 SMA 191.08 ECC .23520 INC 1.0205 vl 29.997

LOP 224.78 VP 21.014 GAP 4.08 AZP 88.99 TAL 338.15 TAp 166.32 RCA 146.52 APO 235.64 V2 23.536

GP IS.37 ZAL 122.10 ZAP 143.08 (TS 160.08 ZA( 164.72 ETE 69.65 ZAC 102.93 ETC 255.50 CLP 145.26

HELIOCENTRIC CCI4IC

RL 148.54 LAL -.00

RP 233.62 LAP .15

RC 210.060 GL -9.48

PLAN(TOCENTRIC CONIC

C3 12.764 VHL 3.573 OLA -.68 RAL 157.24 RAD 6567.5 VEL 11.582 PTH 2.03 VHp 4.518 DpA 9.25 RAp 195.27 ECC 1.2101

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 19 37 2091.56 -18.41 35.84 11.82 113.41 19 54 29

90.00 7 11 34 4777.49 17.52 205.36 11.85 67.39 8 31 11

100.00 20 40 39 1830.18 -17.29 14.21 11.21 114.77 21 11 9

tO0.O0 8 33 13 4514.10 18.41 185.59 11.45 66.03 9 48 27

110.00 21 48 10 1618.82 -19.65 356.91 9.96 118.55 22 15 9

110.00 9 42 11 4298.22 20.79 167.98 10.23 62.23 10 53 49

OIFFERENTIAL CCRflECTION8 M|O-COURSE EXECUTION ACCURACY

TO( .9790 TRA-1.8996 TC3 3.1539 BAU .618§ $GT 4102.0 $GIt 1782.4 863 1370.4

ROE .4192 flR4 -.5869 RC5 1.7660 FAU .24767 RflT .9884 RRF -.9982 RTF -.9609

FOE-3.3120 FRA 5.5528 FC-18.7982 9SP 15337 8¢,8 4448.9 R23 -.2317 R16 -.9710

BDE 1.0650 8RA 1.9882 BC3 3.6245 FSP 4463 SG1 4427.7 $62 433.6 THA 22.23

PO CST TIM INJ 2 LAT INJ 2 LONG

1491.6 -13.10 26.72

4177.5 14.31 198.16

1230.2 -13.81 7.15

3914.1 15.02 178.44

1018.8 -15.69 350.04

3698.2 16.91 161.00

ORBIT DETERMINATION ACCURACY

ST 1818.0 8R 730.1 SS 2325.4

CRT .9915 CRS .9976 CST .9979

LSA 3038.5 MSA 112.3 88A 18.7

ELI 1957.2 ELI 88.1 ALF 21.76

LAUNCH DATE OCT 30 1964 FLIGHT T|ME 254.00 ARRIVAL DATE JUL 1I 1965

HELIOCENTRIC C(_lC

RL 148.54 LAL -.00

RP 233.25 LAp .11

RC 212.144 GL -6.66

PLANETOCENYR|C CON|C

C3 12.371 VHL 3,517

LNCH AZMTH LNCH T|ME

90.00 19 2 6

90.00 7 34 37

100.00 20 24 24

100.00 8 55 0

110.00 21 34 50

110.00 10 1 3

DIFFERENTIAL CC_RECTION8

TOE .8936 TRA-1.6829 TC3 3.1883 8AU .§980

ROE .3625 RRA -.5405 RC3 1.7053 FAU .25946

FOE-3.1127 FRA 5.8859 FC-18.1569 9_P 1§150

8DE .9644 8RA 1.9398 BC3 3.6157 FSP 4770

DISTANCE 595.798 EARTH TO MARS

LOL 36.61 VL 33.035 GAL -4.02 AZL 90.71 HCA 169.17 SMA 190.74 ECC .23159 INC .7109 vl 29.997

LOP 225.77 VP 21.028 GAP 3.70 AZP 8g.30 TAL 538.35 TAp 167.52 RCA 146.57 APO 234.91 V2 23.574

GP 12.24 ZAL 121.98 ZAp 142.45 ETS 162.13 ZAE 166.10 ETE 72.60 ZAC 101.82 ETC 255.57 CLP 144.22

DLA 2.06 RAL 157.94 RAG 6567.5 VEL 11.565 PTH 2.02 VHP 4.400 DpA 8.25 RAP 194.76 ECC 1.2036

L-I TIME INJ LAT INJ LONG INJ R'T A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2169.72 -18.46 38.66 12.37 111.86 19 38 15 1569.7 -15.33 31.38

4685.98 1§.04 199.7g 11.68 65.72 8 52 45 4086.0 11.64 192.77

1904.25 -19.34 18.75 11.98 113.24 20 58 8 1304.3 -16.03 11.52

4426.68 15.91 180.30 11.26 64.36 10 8 47 3826.7 12.33 173.34

1683.76 -21.71 .82 10.80 117.07 22 2 54 1083.8 -17.91 353.76

4219.94 18.23 165.34 9.99 60.57 11 11 23 3619.9 14.18 156.58

MID-COUR8( ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 4046.0 SGR 1601.2 SG3 1448.1 ST 1718.6 SR 648.0 88 2221.3

RRT .9809 RflF -.9975 RTF -.9609 CRT .9903 CRS .9934 CST .9987

SGB 4351.4 R23 -.2322 R13 -.9701 LSA 2880.6 MSA 94.3 SSA 26.7

SGt 4331.6 SG2 414.1 TMA 21.02 EL1 1834.7 EL2 84.2 ALF 20.52

LAUNCH DATE OCT 30 1964 FLIGHT TIME 256.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC C(SN|C

RL 148.34 LAL -.00

RP 232.88 LAp .08

RC 214.210 GL -4.37

PLANETOCENTRIC CGN|C

C3 12.068 VHL 3.474

LNCH AZNTH LNCH 7|NIl

90.00 18 47 11

90.00 7 53 47

100.00 20 10 34

100.00 9 13 §

110.00 21 23 29

110.00 10 16 39

DIFFERENTIAL CCRRECTION3

TOE .8298 TRA-1.8183

ROE .3241 RRA -.4990

FOE-2.9728 FflA 6.1774

BD( .8908 BRA 1.8836

DISTANCE 599.532 EARTH TO MARS

LOt. 36.61 VL 33.015 GAL -3.96 AZt. 90.46 NCA 190.16 SMA 190.42 ECC .23007 INC .4568 vl 29.997

LOP 226.77 VP 21.043 GAP 3.33 AZP 89.55 TAL 338.55 TAp 168.71 RCA 146.61 APO 234.23 V2 23.612

GP 11.34 ZAL 121.78 ZAP 141.67 ETS 163.85 ZA£ 167.25 ETE 76.63 ZAC 100.92 ETC 255.62 CLP 143.13

OLA 4.34 RAL 158.47 RAO 6567.5 VEL 11.552 PTH 2.02 VHP 4.291Dpk 7.46 RAp 194.30 ECC 1.1986

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2235.46 -20.07 42.81 13.06 110.41 19 24 26 1635.5 -17.11 35.38

4609.66 12.85 195.25 11.63 64.55 9 10 36 4009.7 9.32 188.33

1986.52 -20.97 22.66 12.69 111.81 20 43 20 1366.5 -17.82 13.28

4353.83 13.72 176.01 11.19 63.18 10 25 39 3753.6 10.01 169.18

1736.31 -23.36 4.E0 11.55 115.69 21 52 27 1138.3 -19.71 336.96

4154.61 16.02 159.60 9.89 59.39 11 25 54 3554.8 11.83 132.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.2179 BAU .5830 SGT 3987.1 SGR 1508.4 863 1526.0 ST 1639.9 SR 390.4 sS 2149.1

RC3 _,6448 FAU .27238 RRT .9595 RRF -.9965 RTF -.98t0 CRT .9889 CflS .9922 CST .9993

FC-Ig.iMI8 BSP 14804 SG8 4282.9 fl23 -.2311 R13 -.9695 LSA 2765.5 MSA 83.8 SSA 35.1

8C3 8.6139 FSP 5026 SGl 4244.2 SG2 399.3 THA 20.14 EL1 1741.0 ELI 82.3 ALF 19.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19¢54,)

LAIJNCH OAT( OCT 30 1964 FL[GHT T|M[ 258.00

HEL|OCENTR|C CON|(

RL 148.54 LAL -.00

RP 232.$1 LAP .05

RC 21E.258 GL -2.42

PLANET(_K_ENTR|C CO_4IC

C3 il.818 VHL 3.438

LNCH &ZMTH LNCH T|ME

90.00 18 34 10

90.00 8 10 5

100.00 19 58 29

100.00 9 28 27

110.00 21 13 33

110.00 10 29 52

ARRIVAL DATE JUL 15 1965

OISTANCE 603.281 EARTH TO MARS

LOL 36.61VL 32.999 GAL -3.91AZL 90.25 HCA 191.16 SNA 190.12 ECC .22861 INC .2487 Vl 29.997

LOAP 227.77 vp 21.060 GAP 2.96 AZP 89.75 TAL 338.74 TAp 169.90 RCA 146.65 APO 233.58 v2 23.650

GP 10.59 ZAL 121.50 ZAp 140.77 ETS 165.31 ZAE 168.17 ETE 81.75 ZAC 100.16 ETC 255.66 CLP 142.00

_LA 6.28 RAL 158.88 RAO 6567.5 VEL 11.541PTH 2.01VHp 4.188 DpA 6.83 RAp 193.88 ECC !.1945

L-[ TIME [NJ LAT INJ LC_NG |NJ RT ASC [NJ A ZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2291.89 -21.37 46.44 13.66 109.04 19 12 22 1691.9 -18.37 38.88

4544,48 10.92 191,45 11.63 63.71 9 25 50 3944.5 7.30 184.64

2019.91 -22.28 26.08 13.31 110.46 20 32 9 1419.9 -19.29 18.56

4291.70 11.78 172.41 11.19 62.33 10 39 59 3691.7 7.99 165.68

1784.98 -24.71 7.15 12.21 114.41 21 43 18 1185.0 -21.21 339.76

4099.39 14.07 156.48 9.85 58.52 11 38 12 3499.4 9.80 149.98

DIFFERENTIAL CORRECTIONS MIO-COUR_d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .7833 TRA-I.7§60 TC3 3.2617 BAU .3739 8GT 3925.9 $GR 1433.5 $63 1609.6 ST 1580.7 8R 548.4 88 2096.8

ROE .2970 RRA -.4849 RC3 1.3986 FAU .28392 RRT .9598 RRF -.99§4 RTF -.9623 CRT .9883 CRS .9881CST .9995

F0(-2.6896 FRA 6.4457 FC-20.9453 B_ 14183 $G_ 4180.1 R23 -.2246 R13 -.9701 LSA 2681.0 NSA 82.1 SSA 40.4

BO( .8397 BRA 1.8155 Be3 3.6323 F_P 5253 SGl 4162.7 862 380.8 THA 19.51 EL1 1671.3 EL2 79.0 ALF 18.97

LAUICCH DATE OCT 30 1964 FLIGHT TIME 260.00

HELIOCENTRIC CONIC DISTANCE 607.039

RL 148.54 LAL -.00 LOL 36.61 VL 32.982 GAL -3.86 AZ1. 90.08 PICA 192.17 StAA

RP 232.14 LAP .02 LOP 228.77 VP 21.078 GAP 2.60 AZP 89.92 TAL 338.91 TAp

RC 218.28T GL -.73 GP 9.96 ZAL 121.21 ZAP 139.78 ET9 166.36 ZAE 168.87 ETE

PLAI_TOC(NTRIC CONIC

C3 11.610 VHL S.407 OLA 7.94 RAt. 159.21RAD 8567.4 VI[L 11,532 PTH 2.01 VHP

LNCH AZlATH LNCM TIN( L-| TIME INJ LAT INJ L_G INJ RT A$C INJ AZNTH |NJ TIME

90.00 19 22 38 2341.09 -22.42 49.86 14.19 107.T6 19 1 39

90.00 8 24 15 4487.86 9.19 188.18 11.68 63.10 9 39 3

100.00 19 47 48 2068.39 -23.33 29.12 13.86 109.21 20 22 14

100.00 9 41 48 4237.79 10.06 169.33 11.22 61.70 10 52 23

110.00 21 4 47 1825.48 -23.82 9.77 12.80 113.22 21 33 12

110.00 10 41 18 4051.47 12.35 133.84 9.86 37.87 11 48 47

DIFFERENTIAL CORRECTION9 MID-COURIM[ EXECUTION ACCURACY

TOE .72S4 TRA-I.7177 TC3 3.2003 BAu .5S20 _T 3839.5 $GR 1372.4 SG3 1687.7

ROE .2787 RRA -.4390 RC3 1.3303 FAU .29762 RRT .9580 RRF -.9941RTF -.9606

FOE-2.7403 FRA 6.7569 FC-22.1923 8SP 14145 _ 4077.4 R23 -.2268 R13 -.9685

90E .7735 8RA 1.7729 8C3 3.5562 FSP 5385 SG1 4059.6 362 380.7 THA 19.04

ARRIVAL DATE JUL 17 1965

EARTH TO MARS

189.83 ECC .22723 INC .0706 vl 29.997

171.08 RCA 146.69 APO 232.96 V2 23.689

87.92 ZAC 99.51ETC 255.69 CLP 140.83

4.092 DpA 6.33 RAp 193.45 ECC 1.1911

PC) CST TIM [NJ 2 LAT INJ 2 LOng

1741.1 -19.79 41.98

3887.9 5.51 181.44

1466.4 -20.52 21.47

3637.8 6.20 162.67

1223.5 -22.46 2.23

3451.3 8.02 147.42

ORBIT DETERMINATION ACCURACY

ST 1499.8 SR 512.7 8S 2039.8

CRT .98§2 DR8 .9821CST .9992

L3A 2581.0 MSA 94.7 81A 40.3

EL1 1582.8 EL2 83.2 ALF 18.67

LAUNCH DATE OCT 30 1964 FLIGHT TIME 262.00

HELIOCENTRIC CONIC DISTANCE 510.810

RL 148.54 L_L *.00 LOL 35.61VL 32.967 GAL -3.81AZL 89.93 HCA 193.18 SMA

RP 231.76 LAp -.02 LOP 229.78 vp 21.098 GAp 2.25 AZP gO.Or IAL 339.08 TAp

RC 220.299 GL .69 &p 9.43 ZAL 120.91 ZAp 138.72 ETS 167,65 ZA( 169.33 £TE

PLANETOCENTRIC CONIC

C3 11.431VHL 3.3810LA 9.39 RAL 159.47 RAD 6567.4 VEL 11.525 pTH 2.01VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 12 14 2384.61 -23.30

90.00 8 36 44 4437.88 7.64

100.00 19 38 11 2107.42 -24.25

100.00 9 53 28 4190.30 8.51

110.00 20 56 54 1861.09 -26.76

110.00 10 51 14 4009.39 10.82

O|FFERENTIAL CORRECTIONS

TOE .6718 TRA-l.6731TC3 3.1352 BAU .5320

ROE .2365 RRA -.4166 RC3 1.5127 FAU .30978

FOE-2.6323 FRA 7.0618 FC-23.4607 85,o 13974

SOE .7191 8RA 1.7242 8C3 3.4810 FSP 5909

ARRIVAL DATE JUL 19 196S

EARTH TO MARS

189.56 ECC .22592 INC .0695 Vl 29.997

172.26 RCA 146.73 AFG 232.38 V2 23.728

95.02 ZAC 98.95 ETC 255.72 CLP 139.82

4.000 DpA 5.93 RAp 193.04 ECC 1.1881

|HJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52.35 14.66 106.57 18 51 59 1784.6 -20.81 44.76

185,33 11.75 62.65 9 50 41 3837.9 3.91 178.63

31.84 14.34 108.04 20 13 18 1507.4 -21.55 24.08

166.65 1t.28 61.24 11 3 18 3590.3 4.61 160.04

12.12 13.32 112.11 21 27 53 1261.1 -23.52 4.45

151.54 9.89 57.37 11 58 4 3409.4 6.44 145.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3748.2 SGR 1321.8 863 1767.9 ST 1429.5 SR 485.8 SS 1996.3

RRT .9526 RRF -.9923 RTF -.9592 CRT .9820 CRS .9746 CST .9986

SG8 3974.4 R23 -.2275 R13 -.9672 LSA 2500.2 MSA 111.1 SSA 39.2

8G1 3956.1 562 381.0 THA 18.75 EL1 1507.2 EL2 87.1 ALF 18.52

LAUNCH DATE OCT 30 1964 FLIGHT T|NE 264.00 ARRIVAL DATE JUL 21 1965

DISTANCE 614.591 EARTH TO MARS

32.953 GAL -3.77 AZL 89.80 HCA 194.19 SMA 189.30 ECC .22467 INC .1981 Vl 29.997

21.120 GAP 1.90 AZP 90.19 TAL 339.24 TAp 173.42 RCA 146.77 APO 231.83 V2 23.768

168.61 Z/ME 169.53 ETE 102.79 ZAC 98.45 ETC 233.74 CLP 138.37

11.518 PTH 2.01 VHP 3.913 DpA 5.62 RAp 192.64 ECC 1.1856

INJ TIME PC) CST TIN INJ 2 LAT |NJ 2 LONG

18 43 11 1823.3 -21.68 47.28

10 1 6 3793.2 2.48 176.13

20 5 11 1544.0 -22.44 26.44

11 13 2 3548.0 3.19 137.71

21 21 18 1292.7 -24.43 6.46

12 6 17 3372.0 5.02 143.22

ORBZT DETERMINAT|ON ACCURACY

ST 1354.6 SR 463.8 88 1956.8

CRT .9769 CRS .9650 CST .9979

LSA 2421.1MSA 127.3 SSA 38.9

EL1 1428.8 EL2 94.0 ALF 18.38

[NJ RT A$C [NJ AZMTH

15.07 103.45

11.83 62.32

14.76 106.95

11.35 60.89

13.78 111.08

9.94 36.99

HELIOCENTRIC CC_IC

RL 148.54 LAL -.00 LOt. 36.61 VL

RP 231.38 LAp -.03 LOP 230.79 VP

RC 222.292 GL 1.95 GP 8.97 ZAL 120.61 ZAP 137.59 ETS

PLANI[TOC(NTRK CC_IIC

CS 11.275 VHL 3.356 DLA 10.66 RAL 159.68 RAD 6367.4 V(L

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 18 2 47 2423.53 -24.03 55.17

90.00 8 47 33 4393.24 6.24 182.80

100.00 19 29 27 2144.04 -25.00 34.30

100.00 10 3 34 4147.97 7.12 184.29

110.00 20 49 43 1892.74 -27.55 14.24

110.00 11 0 3 3972.03 9.44 149.53

DIFFERENTIAL E_RRECTION8

TOE .6167 TRA-l.8334 TC3 3.0252 BAU .5076

ROE .2424 RRA -.3983 RC3 1.4794 FAU .32145

FOE-2.5183 FRA 7.3850 FC-24.8829 BSP 13984

BD[ .6627 BRA 1.6813 8C3 3.3675 FSP 6279

MID-COURSI[ EXECUTION ACCURACy

STeT 3643.9 SGR 1279.4 SG3 1848.3

RRT .9472 RRF -.9908 RTF -.9565

$68 3862.0 R23 -.2317 R13 -.9630

_1 3842.3 9G2 389.0 THA 18.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 146.54 LAL -.00

RP 231.01 LAP -.U8

RC 224.26G ;L 3.06

PLANETOCENTRIC COMIC

C3 11.133 VHL S.337

LNCH AZMTH LNCN TIME

90.00 17 $4 4

90.00 6 $7 56

100.00 lg 21 24

100.00 10 13 18

110.00 20 43 11

110.00 11 8 0

FLIGHT TIM( 266.00

OISTANCE 618.390

LOL 36.61 VL 32.939 GAL -3.72 AZL 89.89 HCA 195.20

LOP 231.81 VP 21.143 GAP 1.55 AZP 90.30 TAL 339.39

GP 8.38 ZAL IZ0.32 ZAp 136.39 ET$ 169.46 ZAE 169.47

DLA 11.79 RAL 159.85 RAO 6567.4 VEL 11.512 pTH 2.01

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2458.73 -24.63 57,38 1§.43 104.40

4332.89 4.95 180.33 11.91 62.08

2177.07 -25.63 38.53 15.14 103.93

4109.77 5.83 162.16 11.42 60.63

1921.16 -28.23 16.17 14.19 110.12

3938.45 8.19 147.73 9.99 56.70

ARRIVAL DATE JUL 23 1965

EARTH TO MARS

SMA 189.05 ECC .22349 [NC .3105 Vl 29.997

TAp 174.59 RCA 146.60 APO 231.30 V2 23.807

ETE 110._4 ZAC 98.01ETC 255.77 CLP 137.07

VHp 3.829 DpA 5.38 RAp 192.22 ECC 1.1833

INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

18 35 3 1858.7 -22.43 49.$9

10 10 29 3752.9 1.18 173.88

19 37 41 1577.1 -23.20 28.60

11 21 47 3509.8 1.89 155.61

21 15 i2 1321.2 -25.23 6.28

12 13 39 3338.4 3.75 141.43

DIFFERENTIAL CORRECTIONS

TOE .5966 TRA-I.S605 TC3 3.0098 BAU .4984

ROE .2333 RRA -.3787 RC3 1.4673 FAU .33673

FDE-2.4863 FRA 7.6313 FC-26.1806 BSP 13173

BD( .6414 BRA 1.6058 8C3 3.3484 FSP 6493

LAUNCM 0ATE OCT 30 1964

HELIOCENTRIC COMIC

RL 148.54 LAL -.00 LOL 36.61 VL 32.926 GAL

RP 230.62 LAp -.11 LOP 232.82 VP 21.187 GAP

NID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3546.4 SGR 1250.§ SG3 1937.2 ST 1314.3 SR 451.8 SS 1946.5

RRT .9470 RRF -.9890 RTF -.9572 CRT .9763 CR8 .9362 CST .9959

SGB 3760.4 R23 -.2238 RI3 -.9655 LSA 2386.8 MGA 130.2 SSA 35.4

S_1 3741.1 $62 380.9 THA 18.66 ELl 1386.7 ELI 92.7 ALF 18.64

FLIGHT TIME 266.00

RC 226.222 GL 4.05 GP

PLAH4ETOCENTRIC CONIC

C3 11.010 VHL 3.318 DLA

LMCH AZMTH LNCH TINE L-I TIME INJ LAX

90.00 17 46 3 2490.73 -23.17

90.00 9 7 7 4318.22 3.78

100.00 19 14 1 2207.06 -26.18

!00.00 10 21 50 4073.15 4.69

110.00 20 37 10 1946.84 -28.82

110.00 11 13 10 3908.13 7.05

DIFFERENTIAL CORRECTIONS

TOE .$629 TRA-I.5012 TC3 2.9181BAu .4798

ROE .2287 RRA -.$636 RC3 1.4527 FAU .35038

FDE-Z.4244 FRA 7.9195 FC-27.5867 BSP 12740

8DE .6076 BRA 1.5446 BC3 3.2597 FSP 6797

8.23 ZAL 120.03 ZAP 133.14 ET8 170.22 ZAE 169.13

12.81 RAL 190.00 RAO 6567.4 VEL 11.306 pTH 2.00

INJ LONG 1NJ RT ASC INJ AZMTH

59.78 15.73 103.42

178.47 12.00 61.92

38.61 15.47 104.98

180.25 11.50 60.44

17.93 14.55 109.23

146.12 10.03 56.46

MID-COURSE

SGT 3429.6

RRT .9434

SGB 3641.7

$61 3621.3

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

SMA 188.82 ECC .22237 INC .4087 Vl 29.997

DISTANCE 622.197

-3.68 AZL 89.59 HCA 196.22

1.21 AZlP 90.39 TAL 339.33 TAp 175.75 RCA 146.83 APO 230.81 V2 23.847

ET( 118.73 ZAC 97.60 ETC 255.79 CLP 135.74

VHp 3.748 DPA 5.19 RAp 191.79 ECC 1.1812

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 27 34 1890.8 -23.08 $1.72

10 19 3 3716.2 -.00 171.84

19 50 48 1607.1 -23.86 30.58

11 29 45 3475.1 .72 133.71

21 9 37 1346.8 -25.93 9.95

12 20 18 3308.1 2.59 139.87

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 1224.7 SG3 2024.2 ST 1238.6 SR 440.6 38 1930.4

RRF -.9870 RTF-.9356 CRT .9731CRS .9431 C$T .9939

R23 -.2231 R13 -.9643 LSA 2339.7 MSA 170.5 SSA 34.1

$62 384.7 THA 18.84 EL1 1330.1 EL2 96.1 ALF 18.91

LAUNCH DATE OCT 30 1964 FLIGHT TIME 270.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC COkl IC

RL 148.54 LAb -.00

RP 230.24 LAP -.15

RC 228.159 GL 4.g5

PLANETOCENTRIC CONIC

C3 10.999 VHL 3,301

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

g0.00 17 38 36 2320.11 -25.62

90.O0 g 15 33 4282.66 2.70

100.00 lg 7 10 2234.48 -26.64

100.00 10 29 40 4043.5Z 3.63

110.00 20 31 37 1970.21 -29.33

110.00 11 21 42 3880.36 6.01

DIFFERENTIAL CORRECTIONS

TDE .$317 TRA-1.4395 TC3 2.8074 SAU .4598

DISTANCE 626.016 EARTH TO MARS

LOL 36.61VL 32.913 GAL -3.65 AZL 89.50 HCA 197.24 3MA 188.60 ECC .22132 ]NC .4954 VI 29.997

LOP 233.84 VP 21.193 GAp .88 AZP 90.47 TAL 339.66 TAp 176.90 RCA 146.86 kpo 230.34 V2 23.667

GP 7.93 ZAL 11g.76 ZAp 133.83 ET3 170.90 ZAE 168.55 ETE 126.10 ZAC 97.23 ETC 255.61CLP IS4.36

ROE .2238 RRA -.3505 RC3 1.4428 FAU .36474

FDE-2.3707 FRA 8.2086 FC-26.9758 BSP 12273

BDE .5769 BRA 1.4815 BC3 3.1563 FSP 7100

LAUNCH DATE OCT 50 1964

DLA 13.72 RAL 160.12 RAD 6567.4 VEL 11.502 pTH 2.00 VHp 3.672 DpA 5.06 RAp 191.34 ECC 1.1793

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN |NJ 2 bAT INJ 2 LONG

61.79 16.04 102.4g 18 20 36 1920.1 -23.64 53.68

176.59 12.10 61.80 10 26 56 3682.7 -1.09 16g.96

40.52 15.77 104.08 19 44 24 1634.5 -24.45 32.41

158.50 11.59 60.31 11 37 4 3445.5 -.35 151.97

19.56 14.88 108.39 21 4 28 1370.2 -26.34 11.49

144.68 10.11 56.29 12 26 22 3260.6 1.54 138.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3301.7 $GR 1204.2 $63 2112.8 ST 1204.1SR 432.4 SS 1919.6

RRT .9392 RRF -.9849 RTF -.9534 CRT .9698 CRS .9329 CST .9914

SG6 3314.5 R23 -.2234 R13 -.9628 LSA 2298.8 MSA 1g0.4 9SA 33.2

SGI 3492.7 $62 390.9 THA 19.16 EL1 1273.5 ELI 99.S ALF 19.32

FLIGHT TIME 272.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CC_IC DISTANCE 629.845 EARTH TO MARS

RL 146.54 LAL -.00 LOL 36.61 VL 32.901 GAL -3.61 AZL 89.43 PICA 198.26 SMA 188.39 ECC .22032 INC .3749 vt 29.997

RP 229.86 LAp -.18 LOP 234,87 VP 21.220 GAP .33 AZP 90.55 TAL 339.78 TAp 178.04 RCA 146.88 APO 229.90 V2 23.927

RC 230.076 GL 5.73 GP 7.66 ZAL 119.50 ZAP 132.47 ET$ 171.52 zAE 167.75 ETE 132.72 ZAC 96.88 ETC 235.84 CLP 132.93

PLANI[TOCENTRIC CO_IC

C3 10.796 VHL 3.286 OLA 14.53 RAL 160.23 RAD 6367.4 VEL 11.497 pTH 2.00 vHP 3.598 DpA 4.98 RAp 190.87 ECC _.1777

INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63.68 16.30 101.62 18 14 7 1947.2 -24.14 55.51

174.87 12.20 61.73 10 34 13 3651.8 -2.08 168.24

42.28 16.05 103.23 19 38 28 1639.7 -24.96 34.10

156.90 11.68 60.21 11 43 48 3414.§ -1.34 130.38

21.06 15.19 107.61 20 59 41 1391.6 -27.09 12.91

143.33 10.16 56,15 12 31 57 3255.4 .58 137.11

NID-C_RSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

SGT 3164.2 SGR 1187.5 SG3 2202.6 ST 1150.1 SR 426.0 98 1911.2

RRT .9343 RRF -.9826 RTF -.9506 CRT .9668 CRS .9193 C$T .9980

SG8 3379.7 R23 -.2246 R13 -.9609 LSA 2260.8 MSA 211.4 SSA 32.3

SG1 3356.1 SG2 398.6 THA 19.61 EL1 1222.1 EL2 102.5 ALF 19.85

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 31 40 2547.16 -26.00

90.00 9 23 21 4251.76 1.71

100.00 19 0 48 2259.70 -27.05

100.00 10 36 53 4014.48 Z.85

110.O0 20 26 30 1991.39 -29.78

110.00 11 27 42 3855.36 5.05

DIFFERENTIAL C_RflECTION$

TOE .5019 TRA-I.3771 TC3 2.$756 BAU .4382

MDE .2196 RRA -.3397 RC3 1.4345 FAU .37870

FOE-2.3118 FRA 8.5180 FC-30.3671 88411' 11810

BDE .5479 8RA 1.4184 BC3 3.0358 FSP 7436
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl.. 1, 196A)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CON]C

RL 148.54 LAL -.00

RP 229.47 LAP -.21

RC 231.973 GL 6.48

PLANETOCENTR|C COqIC

C3 10.704 VHL 3.272

LNCH AZMTH LNCH TIME

90.00 17 25 11

90,00 .9 30 36

100.00 18 54 53

100.00 10 43 36

llO.OO 20 21 44

110.00 11 33 14

FLIGHT T|H( 274.00

DISTANCE 633.666

LOL 36.61VL 32.890 GAL -3.58 AZL 89.36 HCA 199,29 SMA

LOP 235.90 VP 21.248 GAp .23 AZP 90.61 TAL 339.89 TAp

GP 7.42 ZAL 119.27 ZAp 131.07 ETS 172,09 ZAE 166.75 ETE

DLA 15.30 RAL 160.33 RAO 6567.4 VEL 11.493 PTH 2.00 VHp

L-| TIME |MJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

2572.25 -26.34 65.44 16.55 100.80 18 8 4

4223.22 .79 173.28 12.31 61.69 10 41 0

2282.98 -27.40 43.92 16.30 102.44 19 32 56

3987.72 1.74 155.43 11.78 60.15 11 50 3

2011.23 -30.18 22.45 15.47 106.87 20 55 16

3832.24 4,18 142.12 10.26 56.04 12 37 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4741 TRA-1.3123 TC3 2.5255 BAU ,41§4 $GT 3016.1 $GR 1174.9 963 2294.2

ROE .2174 RRA -.3301RC3 1.4305 FAU .39314 RRT .9287 RRF -.9803 RTF -.9469

FOE-2.2646 FRA 8.8206 FC-31.7954 BSP 11296 968 3236.9 R23 -.2276 R13 -.9586

BIDE .5216 8RA 1.3532 BC3 2.9025 FSP 7761 5461 3210.9 SG2 40t).2 THA 20.23

LAUNCH DATE OCT 30 1964 FLIGHT TIME 276.00

HEL|OCENTRiC CON|C DISTANCE 637.336

RL 148.54 LAL -.00 LOL 36.61 VL 32.880 GAL -3.63 AZL 89.29 )4CA 200.32 SMA

RP 229.09 LAp -.2§ LOP 236.93 VP 21.278 GAp -.09 AZP 90.66 TAL 339.98 TAp

RC 233.848 GL 7.15 GP 7.21 ZAL 119.04 ZAP 129.61 ETS 172.61 zAE 163.58 ETE

PLAN[TOCENTRIC CONIC

C3 10.622 VML 3.259 OLA 15.99 RAL 160.42 RAID 6667.4 VEL 11.490 PTH 2.00 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZI4TH INJ TIME

90.00 17 19 9 2393.55 -26.82 67.09 16.77 100.02 18 2 24

90.00 9 37 23 4196.77 -.O7 171.80 12.42 • 61.68 10 47 20

100.00 16 49 22 2304.57 -27.71 43.43 16.54 101.69 19 27 47

100.00 10 49 51 3962.98 .90 134.08 11.$8 60.12 11 35 54

110.00 20 17 20 20L_.35 -30.53 23.75 15.74 106.18 20 31 10

liD.DO 11 38 22 3810.96 3.37 141.01 10.34 55.96 12 41 53

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .4472 TRA-1.2440 TC3 2.3578 BAU .3915 SGT 2955.8 SGR 1165.Z 663 2386.6

ROE .2157 RRA -.3217 RC3 1.4291FAU .40772 RRT .9221RRF -.97T9 RTF -.9422

FD(-2.2184 FflA 9.1276 FC-33.2316 BSP 10759 St,,8 3084.4 R23 -.2317 R13 -.9558

BOE .4963 BRA 1.2830 BC3 2.7570 FSP 8096 SG1 30S5.4 SG2 421.5 THA 21.04

ARRIVAL DATE JUL 31 1965

EARTH TO MARS

168.19 ECC .21939 |NC .6451 vl 29.997

179.18 RCA 146.91 APO 229.48 V2 23.969

138.52 ZAC 96.55 ETC 255.86 CLP 131.49

3.528 DpA 4.94 RAp 190.36 ECC 1.1762

PO CST TIM INJ 2 LAT INJ 2 LONG

1972.2 -24.58 57.21

3623.2 -3.00 166,65

1683.0 -25.41 35.66

3367.7 -2.24 148.91

1411,2 -27,58 14.23

3232.2 -.31 135.91

ORBIT DETERM|NATION ACCURACy

ST 1096.7 SR

CRT .9638 CRS

LSA 2229.0 MSA

ELI 1170.3 EL2

ARRIVAL

EARTH

188.01 ECC .21850 |NC

422.0 89 1908.4

.9051 CST .9842

230.9 SSA 31.8

105.5 ALF 20.52

DATE AUG 2 1965

TO MARS

.7088 Vl 29.997

180.30 RCA 146.93 AlSO 229.09 V2 24.009

143.50 ZAC 96.24 ETC 255.89 CLP 129.99

3.461 DpA 4.94 RAp 189.87 ECC 1.1748

PO CST TIM INJ 2 LAT INJ 2 LONG

1995.5 -24.97 58.81

3596.8 -3.85 165.16

1704.6 -25.82 37.16

3363.0 -3.08 147.55

1429.3 -28.01 15.46

3211.0 -1.12 134.80

ORBIT DETERMINATION ACCURACY

ST 1042.1 8R 419.$ SS 1907.2

CRT .9611CRS .8900 CST .9796

LSA 2199.0 MSA 250.1 S9A 31.5

ELI 1118.1 EL2 107.9 ALF 21.35

LAUNCH DATE OCT 30 1964 FLIGHT TIME 278.00

HEL1OCENTR|C CONIC

RL 148.54 LAL -.00

RP 228.70 LAP -.26

RC 235.703 GL 7.77

PLANETOCENTRIC CONIC

C3 10.547 VHL 3.248

LNCH AZMTH LNCM TIME

90.00 17 13 30

90.00 9 43 45

100.00 18 44 14

100.00 10 55 42

110.00 20 13 16

110.00 11 43 10

019TANCE 641.397

LOL 36.61 VL 32.870 GAL -3.52 AZL 89.23 HCA 201.36 SMA

LOP 237.96 VP 21.308 GAP -.40 AZP 90.71 TAL 340.07 TAp

GP 7.01 ZAL 118.84 ZAp 126.11 ET8 175.10 ZAE 164.27 ETE

ARRIVAL DATE AUG 4 1965

EARTH TO MARS

187.83 ECC .21766 |NC .7665 vl 29,997

181.43 RCA 146.95 APO 228.72 V2 24.049

147.76 ZAC 95.94 ETC 255.91 CLP 126.44

DLA 16.62 RAL 160.51RAD 6567.4 VEL 11.466 pTH 2.00 VHp

L-I TIME INJ LAT INJ LONG INJ RT A3C |NJ AZ14TH INJ TIME

2617.27 -26.87 68.63 16.99 99.29 17 57 7

4172.19 -.86 170.43 12.54 61.69 10 53 16

2324.64 -27.98 46.88 16,77 100.98 19 22 59

3940.05 .12 152.82 12.06 60.11 12 1 22

2046.11 -30.84 24.96 15.99 105.53 20 47 22

3791.35 2.62 139.98 10,44 55,91 12 46 21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4230 TRA-1.1729 TC3 2.1723 BAU .3667 S_eT 2683.2 $GR 1158.4 363 2460.2

RDE .2131RRA -.3143 RC3 1.4302 FAU .42256 RRT .9141 RRF -.9755 RTF -.9362

FDE-2.1779 FRA 9.4346 FC-34.8658 B_ 10159 SGB 2924.5 R23 -.2377 R13 -.9524

80( .4745 BRA 1.2143 BC3 2.6008 FSlP 8423 961 2891.6 SG2 436.1 THA 22.05

LAUNCH DATE OCT 30 1964 FL|GHT T|ME 280.00

HELIOCENTRIC C_NIC DISTANCE 645.268

RL 148.54 LAL -.00 LOL 36.81VL 32.860 6AL -3.30 AZL 69.16 HCA 202.39 SMA

RP _8.31 LAP -.31 LOP 239.00 VP 21.340 GAP -.70 AZP 90.76 TAL 340.14 TAp

RC 237. 537 GL 8.33 GP 6.83 ZAL 118.66 ZAp 126.53 (T9 173.55 ZAE 162.84 ETE

PLAMETOCENTRIC CONIC

C3 10.481VHL 3.237 DLA 17.19 RAL 160.60 RAID 6567.4 VEL 11.483 PTH 2.00 VHP

LNCH AZMTM LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME

90.00 17 8 13 2637.56 -27.09 70.08 17.20 98.59 17 52 11

90.00 9 49 45 4149.34 -1.60 169.16 12.68 61.72 10 58 54

100.00 16 39 28 2343.33 -28.21 46.22 16,99 100.31 19 18 31

100.00 11 1 12 3918.80 -.GO 151.65 12.12 60.11 12 6 31

110.00 20 9 30 20t61.65 -31.12 26.08 16.24 104.91 20 43 51

110.00 11 47 39 3773.25 1.95 139.03 10.54 55.86 12 50 33

DIFFERENTIAL CGRRECTION6 NID-CoURIM[EXECUTION ACCURACY

10E .3989 TRA-I.IO01 TC5 1.9628 BAU .5404 $GT 2503.4 Srdl 1155.2 SG3 2573.7

ROE .2148 RRA -.5082 RC3 1.4518 FAU .45713 RRT .9041 _ -.9750 RTF -.9280

FDE-E.1331FRA 9.7540 FC-36.10t0 DIp 956T S_ 2750.£ R23 -.2462 R15 -.9481

BIDE .4531BRA 1.1424 BC5 2.4296 FSP 8774 SG1 2T18.6 SGZ 455.8 THA 23.50

5.397 DpA 4.97 RAp 189.32 ECC 1.1736

PO CST TIM INJ 2 LAT INJ 2 LONG

2017.3 -25.31 60.31

3572.2 -4.64 163.79

1724.6 -26.18 38.54

3340.1 -3.85 146.29

1446.1 -28,41 16.60

3191.3 -1.87 133.78

ORBIT DETERMINATION ACCURACY

ST 989.1 8R 418.3 $9 1910.5

CRT .9592 CRS .8747 CST .9741

LSA 2174.9 MSA 268.8 SSA 31.2

ELI 1068.3 EL2 109.4 ALF 22.33

ARRIVAL DATE AUG 6 1965

EARTH TO MARS

187.87 ECC ,21690 INC .8198 vl 29.997

182.34 RCA 146.96 ApO 228.37 V2 24.090

151.38 ZAC 95.64 ETC 255.94 CLP 126.86

3.336 DPA 5.04 RAp 188.76 ECC 1.1725

PC) CST TIM INJ 2 LAT INJ 2 LONG

2037.6 -25.62 61.72

3549.3 -5.36 162.50

1743.3 -26.50 39.84

3318.6 -4.57 145.12

1461.6 -28.76 17.67

3173.2 -2.56 132.83

ORBIT DETERMINATION ACCURACY

ST 934.7 SR 418.0 89 1914.9

CRT .9579 CflS .8584 CST .9673

LSA 2152.1 MSA 287.4 SSA 31.0

ELI 1017.9 EL2 110.2 ALF 23.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONTC

RL 148.54 LAL -.00

RP 227.92 LAP -.35

RC 239.350 GL 8.85

PLANETOCEHTRIC CONIC

C3 10.422 VHL 3.228

LNCH AZMTH LNCH TIME

90.00 17 3 18

9O.00 9 55 25

100.00 18 55 2

100.00 11 8 23

110.00 20 6 1

110.00 11 51 52

FLIGHT T|ME 282.00 ARRIVAL DATE AUG 8 1965

D|8TANCE 649.150 EARTH TO MARS

LOL 38.61VL 32.851GAL -3.48 AZL 89.13 HCA 203.44 $MA 187.51 ECC .21618 INC .8682 Vl 29.987

LOP 240.04 VP 21.$7_ ;Ap -1.00 AZP 90.80 TAL 340.21 TAp 183.64 RCA 146.98 APO 228.05 V2 24.132

GP 8.87 ZAL 118.50 ZAp 124.96 ETS 173.97 ZAE 161.31ETE 154.47 ZAC 95.36 ETC 255.97 CLP 125.23

DLA 17.72 RAL 160.69 RAD 6567.4 V(L 11.481PTH 2.00 VHP 3.279 DpA 5.13 RAp 188.16 ECC 1.1715

L-| T|ME INJ LAT INJ LONG lNJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.55 -27.27 71.44 17.41 97.94 17 47 35 2056.5 -25.89 63.04

4128.06 -2.28 167.97 12.82 61.77 11 4 13 3528.1 -6.04 161.30

2360.77 -28.42 49.48 17.20 99.68 19 14 22 1760.8 -26.79 41.06

3899.07 -1.27 150.57 12.25 60.13 12 11 22 3299.1 -5.23 144.03

2076.07 -31.37 27.13 18,48 104.34 20 40 37 1476.1 -29.08 18.67

3756.53 1.29 138.16 10.66 55.84 12 34 29 3156.5 -3.20 131.96

DIFFERENTIAL CORRECTIONS MID-COURSE [xECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3774 TRA-1.0230 TC3 1.7386 6AU .3142 8GT 2311.2 S_ 1150.3 SG3 2667.9 ST 881.3 8R 419.0 SS 1922.7

ROE .2155 RRA -.3024 RC3 1.4359 FAU .45209 RRT .8917 RRF -.9705 RTF -.9172 CRT .9578 CRS .8427 CST .9592

FOE-2.tOO4 FRAIO.0839 FC-37.5§60 BSIP 8901 SGB 2381.8 R23 -.2568 R13 -.942g LSA 2134.2 MSA 305.2 SSA 30.9

BOE .4345 8RA 1.0667 BC3 2.2549 FSP 9104 _k'et 2337.7 8GZ 474.1 THA 24.86 EL1 969.7 EL2 109.4 ALF 24.82

LAUNCH DATE OCT 50 1964 FLIGHT TIME 284.00 ARRIVAL DATE AUG 10 1955

HELIOCENTRIC CCfilC DISTANCE 653.041 EARTH TO MARS

RL 148.54 LAL -.00 LOt. 36.61 VL 32.843 GAL -3.46 AZL 89.09 HCA 204.48 SMA 187.37 ECC .21551 INC .9132 vl 29.997

RP 227.53 LAp -.38 LOP 241.08 Vp 21.407 GAP -1.30 AZP 90.83 TAt. 340.25 TAP 184.74 RCA 146.99 APO 227.75 V2 24.173

RC 241.142 GL 9.34 GP 6.52 ZAL 118.36 ZAP 123.32 ETS 174.37 ZAE 139.69 ETE 137.12 ZAC 95.07 ETC 256.01CLP 123.56

PLANETOCENTRIC CC_IIC

CS 10.388 VHL 3.220 DLA

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZ)ATH INJ TIME

90.00 16 58 44 2674.32 -27.43 7E.71 17.61 97.32 17 43 18

90.00 10 0 48 4108.26 -2.92 166.86 12.97 61.82 11 9 14

100.00 18 30 55 2377.05 -28.60 50.63 17.42 99.09 19 10 32

100.00 11 11 16 3880.76 -1.89 149.57 12.40 60.16 12 15 57

110.00 20 2 50 2089.47 -31.59 28.11 16.72 103.60 20 37 40

110.00 11 $S 51 3741.10 .70 137.36 10.76 55.62 12 58 12

DIFFERENTIAL CCIRRECTION8 M]O-COURSE EXECUTION ACCURACY

TOE .$571 TRA -.9432 TC3 1.4958 BAU .2879 SGT 2110r0 $GR 1148.7 863 2761.6

ROE .2165 RRA °.2974 RC3 1.4409 FAU .46886 RRT .8757 RRF -.9679 RTF -.9024

FDE-2.OST8 FRA10.3782 FC-38.9797 6IMP 8204 8_ 2402.4 R23 -.2700 fl13 -.9364

BOE .4176 6RA ,9890 BC3 2.0765 FSP 9437 S_1 2330.3 862 498.0 THA 26.79

18.20 RAL 160.79 RAO 6567.4 VEL 11.479 pTH 2.00 VHP 3.224 DPA 5.26 RAP 187.53 ECC 1.1707

PO CST TIM INJ 2 LAT INJ 2 LONG

2074.3 -26.13 64.28

3508.3 -6.67 180.18

1777.1 -27.05 42.20

3280.8 -5.84 143.01

1489.5 -29.57 19.61

3141.1 -3.79 131.15

ORBIT DETERMINATION ACCURACY

ST 827.9 3R 420.8 $S 1982.1

CRT .9591 CRS .8266 CST .9491

LSA 2119.0 MSA $23.1 SSA 30.7

ELl 922.5 EL2 106.g ALF 26.57

LAUNCH DATE OCT _0 1964

_ELIOCEN1 RIC COMIC

RL 148.54 LAL -.00

RP 227.14 LAP -.41

RC 242.914 GL 9.79

PLANETOCEHTRIC CON|C

C3 10.324 VHL 5.213

LHCH AZHTH LHCH TIME

90.00 15 54 30

90.00 10 5 50

100.00 18 27 8

100.00 11 15 54

110.00 19 59 56

110.00 11 _9 33

FLIGHT TIME 286,00 ARR%VAL DATE AUG 12 1965

DISTANCE 656.941 EARTH TO MARS

LOL 56.61VL 32.855 GAL -3.45 AZL 89.05 HCA 205.53 8MA 187.23 ECC .21488 INC .9547 vl 29.997

LOP 242.15 VP 21.441 GAP -1.59 kip 90.86 TAL 340.30 TAp 185.83 RCA 147.00 APO 227.46 V2 24.214

GP 8.$6 ZAL 116.24 ZAp 121.63 ETS 174.74 ZAE 157.96 ETE 159.39 ZAC 94.79 ETC 256.05 CLP 121.85

DLA 18.65 RAL 160.90 RAD 6567.4 VEL 11.477 pTH 1.99 VHp 5.173 DpA 5.40 RAp 186.87 ECC 1.1699

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH |NJ TIME PO CST TIM |NJ Z LAT |NJ 2 LONG

2690.95 -27.57 73.91 17.82 96.73 17 39 21 2091.0 -26.55 65.45

4069.66 -3.51 165.83 13.14 61.68 11 14 0 3489.9 -7.24 159.14

2392.25 -28.76 51.76 17.64 98.53 19 7 0 1792.3 -27.28 4S.27

3883.79 -2.46 148.63 12,56 60.20 12 20 17 3263.8 -6.41 142.07

2101.93 -31.79 29.03 16.96 103.29 20 34 57 1501.9 -29.63 20.48

3726.88 .16 136.62 10.92 55.82 13 1 42 3126.9 -4.33 130.40

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3372 TRA -.8605 TC3 1.2301 BAU .2620 9GT 1899.7 SGR 1148.1 SG3 2854.1 ST 773.4 8R 423.2 SS 1945.1

ROE .2179 RRA -.2930 RC3 1.4457 FAU .48148 RRT .8532 RRF -.9653 RTF -.8808 CRT .9613 CRS .8107 CST .9858

FOE-2.0376 FflA10.6908 FC-40.3756 88P 7498 S_ 2219.7 R23 -.2868 R13 -.9282 LSA 2106.3 MSA 339.7 SSA 30.7

BDE .4015 6RA .9090 8C3 1.8982 FSP 9769 SGt 2156.1 SG2 527.6 THA 29.19 ELI 875.6 ELI 102.9 ALF 28.17

LAUNCH DATE OCT 30 1964 FLIGHT TIME 288.00 ARR|VAL DATE AUG 14 1965

EARTH T0 MARS

206.58 SIAA 187.10 ECC .21431 1NC .9934 vl 29.997

340.33 TAp 186.91 RCA 147.01 APO 227.20 V2 24.256

156.21 ETE 161.37 ZAC 94.51 ETC _6.09 CLP 120.10

HELIOCENTRIC COi|C DISTANCE 660.652

RL 148.54 LAL -.00 LOL 36.61 VL 32.828 GAL -3.44 AZL 89.01HCA

;tP 228.75 LAp -.44 LOP 243.19 VP 21.477 GAP -1.66 AZP 90.89 TkL

RC 244.888 r_. 10.21 6P 6.24 ZAL 118.15 ZAP 119.91ETS 173.10 Z/ME

PLAN(TOCENTIt|C COMIC

C3 10.285 VHL 3.207 DLA 19.06 RAt. 181.01 RAD 6S67.4 V(L 11.475 PTH 1.99 VHp 3.125 OPA 5.58 RAp 186.18 ECC 1.1693

LNCH AZMTM LNCH TIM( L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZIdTH INJ TIME

90.00 18 50 _ 2706.51 -27.89 75.03 18.02 96.18 17 35 42

90.00 10 10 39 4072.78 -4.06 164.87 13.31 61.95 11 18 32

100.00 18 25 39 2409.43 -28.90 52.79 17.85 98.00 19 3 46

100.00 11 20 19 3848.09 -2.99 147.77 lt._73 60.24 12 24 25

110.00 19 57 17 2113.50 -31.97 29.89 17.20 102.81 20 32 31

110.00 12 3 8 3713.79 -.34 135.93 11.07 55.82 13 5 2

OIFFERENTIAL COIRECTION8 MID-COURSE EXECUTIOi ACCURACY

TOE .3185 TRA -.7748 TC3 .9494 BAU .2382 $GT 1683.6 _ 1148.2 SG3 2945.0

ROE .2198 RflA -.2890 RC3 1.4507 FAU .49573 RRT .8214 RRF -.9627 flTF -.8492

F0(-2.0088 FRAIl.002? FC-41.7302 BDP 8772 _ 2037.8 R23 -.3061 R13 -.9185

BOE .3809 BRA .9285 8C3 1.7322 FSP 10097 SG1 1958.5 Sr_ 563.0 THA 32.24

PO CST TIM ]NJ 2 LAT INJ 2 LONG

2106.5 -26.54 66.55

3472.8 -7.78 158.17

1806.4 -27.49 44,27

3248.1 -6.93 141.20

1513.5 -29.87 2_.S0

3113.8 -4.83 129.72

ORBIT DETERMINATION ACCURACY

ST 716.9 SR 426.1 SS 1955.2

CRT .9652 CRS .7948 CST .9211

LSA 2096.1 MSA 356.1 SSA 30.6

EL1 630.1 EL2 96.4 ALF 30.25
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 146.54 LAL -.00

RP 226.36 LAP -.48

RC 246.598 GL 10.59

PLAMETOCENTRIC CONIC

C3 10.252 VHL 3.202

LMCH AZMTH LNCH TIME

90.00 16 47 1

90.00 10 15 13

100.00 18 20 29

100.00 11 24 25

110.00 19 54 54

110.00 12 6 30

FLIGHT TIME 290.00 ARRIVAL DATE AUG 16 1965

DISTANCE 664.771

LOL 36.61 VL 32.821 GAL -3.43 AZL 89.97 HCA Z07.64 SMA

LOP 244.24 VP 21.514 GAP -2.16 AZP 90.91 TAL 340.34 TAp

GP 6.12 ZAL 118.07 ZAP 118.14 ETS 175.43 ZAE 154.36 ETE

EARTH TO MARS

186.99 ECC .21376 INC 1.0295 vl 29.997

187.98 RCA 147.01 Apo 226.96 V2 24.297

163.09 ZAC 94.23 ETC 256.13 CLP 118.32

OLA 19.43 RAL 161.13 RAD 6567.4 VEL 11.473 PTH 1.99 VHp

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME

2721.05 -27,79 76.08 18.24 95.66 17 32 22

4056.96 -4.56 163.99 13.50 62.02 11 22 49

2419.64 -29.02 53.75 18.08 97.51 19 D 49

3833.60 -3.48 146.97 12.91 60.29 12 28 19

2124.24 -32.13 30.68 17.45 102.36 20 30 19

3701.77 -.80 135.31 11.24 55.83 13 9 11

DIFFERENTIAL _ORRECTIONS

TDE .SO12 TRA -.6843 TC3 .6455 8AU .2183

ROE .2218 RRA -.2853 RE3 1.4560 FAU .50982

FOE-1.9849 FRA11.3058 FC-43,0512 9SP 6028

BOE .3741 8RA .7414 9C3 1_5927 FSP 10411

LAUNCH DATE OCT 30 1964

3.080 DpA 5.77 RAp 185.47 ECC 1.1687

PO CST TIM INJ 2 LAT INJ 2 LONG

2121.1 -26.72 67.58

3457.0 -8.27 157.27

1819.6 -27.68 45.20

3233.6 -7.41 140.39

1524.2 -30.09 22.06

3101.8 -5.28 129.08

ORBIT DETERMINATION ACCURACY

ST 665.2 SR 429.7 SS 1968.5

CRT .9709 CR3 .7793 CST .9007

LSA 2088.6 MSA 372.3 SSA 30.6

EL1 787.1 EL2 86.9 ALF 32.54

HELIOCENTRIC COLIC

RL 148.34 LAL -.00

RP 225.97 LAP -.51

tiC 248.110 GL 10.96

PLAN(TOCENTR|C CONIC

CS 10.226 VHL 3.198

LNCH AZMTH LNCH TIM(

90.00 16 43 46

90.00 10 19 32

100.00 18 17 37

100.00 11 28 21

110.00 19 52 47

110.00 12 9 41

MID-COURSE (XECUTZON ACCURACY

$GT 1465.4 $GR 1148.9 $63 3039.7

RRT .7755 RRF -.9600 RTF -.8000

SGB 1862.1 RZ3 -.3267 R13 -.9073

SG1 1760.7 SG2 606.1 THA 36.19

FLIGHT TIN( zgz. OO ARRIVAL DATE AUG 18 1965

DISTANCE 668.700 EARTH TO MARS

LOt. 36.61 VL 32.815 GAL -3.42 AZL 88.94 HCA 208.70 SHA 186.87 ECC .21329 INC 1.0634 vl 29.997

LOP 245.30 VP 21.551 GAP -2.43 AZP 90.93 TAL 340.35 TAp 189.05 RCA 147.02 APO 226.73 V2 24.339

GP 6.00 ZAL 116.02 ZAP 116.34 ETS 175.78 zA( 152.46 ETE 164.60 ZAC 93.95 ETC 256.18 CLP 116.49

DLA 19.77 RAt. 161.27 RAD 8567.4 VEL 11.472 PTH 1.99 VHP 3.039 DpA 5.98 RAp 184.72

L-I TII4( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ T|ME PO CST TIM INJ 2 LAT

2734.61 -27.88 77.07 18.46 95.18 17 29 20 2134.6 -26.87

4042.37 -5.03 165.17 13.71 62.10 11 26 54 3442.4 -8.72

2451.92 -29.12 54.65 16.31 97.05 18 58 9 1831.9 -27.84

3020.28 -3.93 146.24 13.10 60.34 12 32 1 3220.3 -7.85

2134.19 -32.27 31.42 17.70 101.95 20 28 22 1534.2 -30.29

3690.78 -1.22 134.73 11.42 55.84 13 11 11 3090.8 -5.70

DIFFERENTIAL CCRRECTIONS

TOE .2840 TRA -.5913 TC3 .3243 BAU .2045

RDE .2241 RRA -.2819 RC3 1.4902 FAU .SZSZD

FOE-1.9393 FRAlI.6077 FC-44.2948 BSP 5324

BOE .3616 BRA .6553 BC3 1.4958 FSP 10723

ECC 1.1683

INJ 2 LONG

68.54

156.44

46.08

139.64

22.77

128.51

ORBIT DETERMINATION ACCURACY

ST 610.9 SR 433.5 SS 1982.1

CRT .9777 CR9 .7641 CST .8742

LSA 2083.0 MSA 387.6 SSA 30.5

EL1 745.3 EL2 74.6 ALF 35.16

MID-COURSE EXECUTION ACCURACY

SGT 1253.2 SGR 1149.5 SG3 3119.1

RflT .6939 RRF -.9573 RTF -.7196

SG8 1700.5 R23 -.3449 R13-.8961

SG1 1567.2 SG2 660.1 THA 41.48

LAUNCH DATE OCT 30 1964

HEL|OCENTRIC CONIC

RL 148.54 LAL -.00

RP 225.58 LAp -.54

RC 249.803 GL 11.30

PLAN(YOCENTR|C CONIC

C3 10.205 VHL 3.195

LNCH AZMTH LNCH TIME

90.00 16 40 49

90.00 10 23 38

tOO.DO 16 15 4

100.00 11 32 4

110.00 19 50 56

110.00 12 12 42

FLIGHT TIME 294.00 ARRIVAL DATE AUG 20 1965

01STANCE 672.638 EARTH TO MARS

LOt. 36.61 VL 32.809 GAL -3.41 AZL 88.91 HCA 209.76 SMA 186.77 ECC .21285 INC 1.0949 vl 29.997

LOP 246.36 VP 21.589 GAp -2.70 AZP 90.95 TAL 540.34 TAp 190.10 RCA 147.02 APO 226.53 V2 24.381

GP 5.89 ZAL 117.99 ZAp 114.49 ETS 176.07 ZAE 150.51ETE 165.94 ZAC 93.67 ETC 256.23 CLP 114.63

OLA 20.08 RAL 161.41RAO 6567.4 VEL 11.471PTH 1.99 VHp 3.000 DpA 6.21 RAp 183.95 ECC 1,1680

L_I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH ]NJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2747.21 -27.95 77.98 18.69 94.72 17 26 37 2147.2 -27.00 69.44

4028.96 -5.46 162.41 13.93 62.17 11 30 47 3429.0 -9.14 155.67

2443.32 -29.22 55.48 18.55 96.62 19 55 47 1843.3 -27.99 46.89

3808.08 -4.34 145.57 13.51 60.40 12 35 33 3208.1 -8.25 138.96

2143.39 -32.40 32.11 17.96 101.56 20 26 59 1543.4 -30.46 23.43

3660.77 -1.61 134.21 11.61 55.85 13 14 3 3080.8 -6.08 127.98

DIFFERENTIAL CORRECTIONS

TOE .2679 TRA -.4947 TC3 -.0130 8AU .1998

ROE .2268 RRA -.2786 RC3 1.4642 FAU .53824

FOE-1.9413 FRAlt.8961 FC-45.4902 9SP 4674

BOE .3510 9RA .5677 9C3 1.4643 FSP 11018

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1059.8 3DR 1150.5 SG3 3201.4 ST 557.8 SR 437_8 98 1996.7

RRT .5980 RRF -.9546 RTF -.5829 CRT .9853 CRS .7497 CST .8368

SG8 1564.3 R23 -.3467 R13 -.8909 LSA 2080.1 NSA 402.2 SSA 30.5

SG1 1388.0 SG2 725.3 THA 49.13 EL1 706.6 EL2 59.0 ALF 38.03

LAUNCH DATE OCT 30 1964 FLIGHT TIN( 296.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC C(_iIC

RL 148.54 LAL -.DO

RP 225.19 LAp -.58

tiC 251.477 6L 11.61

PLANETOCENTR|C CONIC

C3 10.191 VHL 3.192

LNCH AZMTH LNCH TII4(

90.00 16 38 12

90.00 10 27 30

tOO.DO 18 12 48

100.00 11 35 36

110.00 19 49 19

110.00 12 15 34

DIFFERENTIAL C_RRECTIONS

TOE .8341 TDA -.5933

R0( .2602 RRA -.2750

FOE-1.9434 FRA12.tS94

BOE .3429 BRA .4799

DISTANCE 676.586

LOL 36.61 VL 32.803 GAL -3.41 AZI. 08.88 HCA 210.83 SHA

LOP 247.43 V1P 21,928 GAP -Z.97 AZP 90.97 TAL 340.32 TAp

rep 5.78 ZAL 117.99 ZAP 112.62 ETS 176.36 ZAE 148.50 ETE

EARTH TO MARS

186.68 ECC .21245 INC 1.1247 vl 29.997

191.15 RCA 147.02 APO 226.34 V2 24.423

167.12 ZAC 93.38 ETC 256.29 CLP 112.74

DLA 20.39 RAL 161.57 RAO 8S67.4 VI[L 11.471PTH 1.99 VHp 2.965 OPA 6.45 RAp 183.16 ECC 1.1677

L-I TIM( ZNJ LAY |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2758.89 -28.01 78.83 18.93 94.30 17 24 11 2158.9 -27.12 70.28

4018.71 -5.84 161.72 14.18 62.24 11 34 27 3416.7 -9.52 154.97

2433.88 -29.30 56,26 18.80 96.22 18 53 42 1853.9 -26.13 47.65

3798.97 -4.72 144.95 13.54 60.45 12 38 53 3197.0 -8.62 138.34

2151.89 -32.51 32.75 16.23 101.20 20 25 11 1551.9 -30.63 24.04

3871.71 -|.9§ 133.74 11.82 55.87 13 16 48 3071.7 -6.42 127.50

MID-COURSE [XI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.3818 BALI .2081 SGT 910.2 SGR 1152.0 SG3 3280.4 ST 509.1SR 443.2 SS 2013.2

RC3 1.4887 FAU .54928 RRT .3513 RRF -.9518 RTF -.3543 CRT .9926 CRS .7378 CST .7907

FC-48.8809 BSP 4114 Sr_ 14Q8.2 R23 -.2880 R13 -.9074 LSA 2081.7 MSA 416.8 SSA 30.3

BC3 1.5128 FSP 11253 SGI |233,9 SG2 795.6 THA 62.05 EL1 673.7 EL2 40.8 ALF 41.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 30 1964 FLIGHT TIM( 298.00 ARRIVAL DATE AUG 24 1965

O|STANCE 660.542 EARTH TO MARS

LOL 36.81VL 32.798 GAL -3.41 AZL 88.85 HCA 211.90 SHA 186.59 (CC .21210 INC 1.1525 V1 29.997

LOP 246.50 vp 21.667 GAp -3.23 AZP 90.98 TAL 340.29 TAp 192.19 RCA 147.01 APO 226.16 v2 24.465

GP 5.67 ZAL 118.01 ZAP 110.71ETS 176.65 ZAE 146.45 (T[ 166.19 ZAC 93.10 ETC 256.35 CLP 110.82

HEL|OCEHTRIC CONIC

RL 148.54 LAL -.DO

RP 224.80 LAP -.61

RC 253.132 GL 11.91

PLANETOCENTRIC CO_IC

CS 10.162 VHL S.1910LA 20.62 RAL 161.74 RAG 8567.4 V(L 11.470 PTH 1.99 VHP 2.934 DPA 6.71 RAP 182.34 ECC 1.1676

LMCM AZMTH LNCH TIM( L-I TIME IN3 LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 35 53 2769.65 -28.07 79.61 19.19 93.91 17 22 4 2169.6 -27.23 71.05

90.00 10 31 10 4005.61 -6.20 161.10 14.40 62.31 11 37 $6 3405.6 -9.86 154.33

100.00 18 10 $0 2463.56 -29.37 56.97 19.06 95.85 18 51 $4 1863.6 -28.25 48.34

100.00 11 38 39 3786.94 -§.OS 144.40 13.77 60.50 12 42 3 3186.9 -8.94 137.77

110.00 lg 47 38 2159.68 -32.61 33.33 16.50 100.86 20 23 $8 1559.7 -30.77 24.60

110.00 12 18 17 3663.56 -2.26 133.31 12.04 55.88 13 19 21 3063.6 -6.73 127.07

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2391 TRA -.2899 TC3 -.7320 BAU .2236 $GT 843.8 SGR 11S2.3 SG3 3353.3 ST 460.8 SR 448.1 SS 2028.2

ROE .2333 RRA -.2718 RC3 1.4703 FAU .56082 RRT .0325 RflF -.9489 RTF -.0163 CRT .9936 CRS .7246 CST .7242

FOE-1.9323 FRA12.42§? FC-47.6634 BSP 3814 S_ 1428.2 R23 -.0499 R13 -.9477 LSA 2083.4 MSA 430.4 SSA 30.3

SO( .3341BRA .3974 BC3 1.6425 FSP 11513 SG1 1133.0 SG2 842.8 THA 87.08 EL1 642.1 EL2 30.3 ALF 44.19

LAUNCH DATE OCT 30 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC DISTANCE 684.307 EARTH TO MARS

RL 148.$4 LAL -.00 LOL 36.61 VL 32.793 GAL -3.42 AZ1. 86.82 HCA 212.97 Sl4A 186.51 ECC .21178 INC 1.1790 Vl 29.997

RP 224.41 LAP -.64 LOP 249.58 VP 21.706 GAP -3.49 AZP 90.99 TAt. 340.24 TAP 193.22 RCA 147.01 APO 226.01 V2 24.506

RC 254.766 GL 12.19 GP 5.57 ZAL 118.05 ZAP lOe.?8 ETS 176.92 ZAE 144.36 ETE 169.14 ZAC 92.81 ETC 256.41 CLP t08.87

PLAN(TOCENTRIC C(_41C

C3 10.179 VHL 3.191 DLA

LNCH AZMTM L_N TIM( L-I TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME

90.00 16 33 36 2779.32 -28.11 80.33 19.45 93.56 17 20 16

90.00 10 34 36 3995.63 -6.31 160.53 14.66 62.38 11 41 13

100.00 19 9 10 2472.43 -29.43 57.62 19.$3 95.51 16 50 23

100.00 11 42 5 3777.95 -5.35 143.90 14.03 60.55 12 45 3

110.00 19 46 32 2166.81 -32.70 33.87 16.79 100.36 20 22 58

110.00 12 20 33 3638.34 -2.54 132.94 12.26 33.90 13 21 49

DIFFERENTIAL C._RRECTION6 MID-COURSE EXECUTION ACCURACY

19E .2t46 TRA -.1691 TC3-1.1176 8AU .2514 SGT 691.7 SGIt 1152.3 SG3 3420.6

ROE .2366 RRA -.2664 RC3 1.4706 FAU .37164 RRT -.3076 RRF -.9459 RTF .3444

FOE-1.9285 FRAI2.6TZT FC-49.6162 69P 3810 _ 1457.0 R23 .22§3 R13 -.9203

DOE .5264 9RA .3250 9C3 1.8472 FSP 11742 SGI 1214.4 SG2 604.9 THA 114.95

20.84 RAL 161.93 RAO 6567.4 V(L 11.470 PTH 1.99 VHP 2.906 OpA 6.99 RAp 181.50 ECC 1.1675

PO CST TIM lNJ 2 LAT INJ 2 LONG

2179.5 -27.32 71.75

3395.6 -10.16 153.75

1872.4 -28.35 48.98

3177.g -9.24 137.27

1566.8 -30.90 25.11

3056.3 -7.00 126.69

ORBIT DETERMINATION ACCURACY

ST 417.5 SR 453.4 SS 2043.4

CRT .9893 CRS .7126 CST .6323

LSA 2087.8 NSA 443.2 SSA 30.2

EL1 814.7 EL2 45.0 ALF 47.S o

LAUNCH DATE OCT 30 1964 FLIGHT TIME 302.00 ARRIVAL DATE AUG 28 196S

HELIC, CEHTRIC CONIC OISTAHCE 886.480 EARTH TO MARS

RL 146.54 LAL -.00 LOL 36.61VL 32.789 GAL -3.42 AZL 88.80 HCA 214.05 SMA 186.43 ECC .211511NC 1.2041 vl 29.997

RP 224.02 LAP -.67 LOP 250.65 VP 21.746 GAP -3.74 AZP 91.00 TAL 340.18 TAp 194.24 RCA 147.00 APO 225.86 V2 24.548

RC 256.380 GL 12.45 GP 5.47 ZAL 118.11 |AP 106.82 ETS 177.19 ZAE 142.24 ETE 170.00 ZAC 92.52 ETC 256.48 CLP 106.90

PLA_TCd_EMTR IC CONIC

CS 10.182 VHL 3.1910LA 21.05 RAL 162.13 RAD 8567.A VEL 11.470 PTH 1.99 VHp 2.8810PA 7.27 RAp 180.6A ECC 1.1676

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

gO.DO 16 32 17 2786,50 -28.15 80.99 19.73 g3.23 17 18 48 2168.5 -27.40 72.40

90.00 10 37 52 3986.76 -6.79 160.03 14.94 62.44 11 44 19 3386.8 -10.43 153.24

100.00 18 7 48 2460.51 -29.48 58.22 19.62 95.20 18 49 9 1880.5 -28.44 49.58

100.00 11 45 2 3769.99 -5.62 143.48 14.30 60.59 12 47 52 3170.0 -9.50 136.82

110.00 19 46 0 2173.29 -32.78 34.36 19.10 100.28 20 22 14 1573.3 -31.02 25.58

110.00 12 23 20 3649.98 -2.78 132.60 12.54 55.92 13 24 10 3050.0 -7.24 126.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2102 TRA -.0?27 TC3-1,5155 6AU .2873 SGT 1047.6 $GR 1151.1 SG3 3480.7 ST 380.8 SR 458.7 SS 2057.8

ROE .2403 RRA -.2631 RC3 1.4689 FAU .58118 RRT -.5577 RRF -.9427 RTF .6095 CRT .9644 CRS .7008 CST .5048

FOE-1.9237 FRAI2.904S4 FC-49.4131 6SP 4146 _k_ 1556.4 R23 .2923 fl13 -.9019 LSA 2093.2 NSA 455.5 SSA 30.1

60E .3193 6RA .2749 BC3 2.1105 FSP 11956 SG1 1376.0 SO2 727.5 THA 130.20 EL1 591.0 EL2 78.2 ALF 50.50

LAUNCH DATE OCT 30 1964 FLIGHT TII4E 304.00 ARRIVAL DATE AUG 30 1965

DISTANCE 692.461 EARTH TO MARS

LOL 36.61 VL 32.785 GAL -3.43 AZt. 88.77 HCA 215.14 SMA 186.36 ECC .21127 INC 1.2278 VI 29.997

LOP 251.74 YP 21.790 GAP -3.99 AZP 91.00 TAL 340.11 TAp 195.25 RCA 146.99 APO 225.74 V2 24.590

GP 5.37 JL4L 116.20 ZAP 104.64 ET8 177.44 ZAE 140.08 ETE 170.79 ZAC 92.23 ETC 256.56 CLP 104.90

HELIOCENTRIC _IC

RL 148.54 LAL -.00

RP 223.63 LAP -.Tl

RC 237.9T4 GL 12.69

PLAN(TOCENTRIC CONIC

C3 10.191 VML 3.192 DLA 21.23 RAL 162.$4 SAD 6367.4 VEL 11.471 PTH 1.99 VHP 2.860 OpA 7.56 RAp 179.77 ECC 1.1677

LNCH AZI4TH LNCH TIN( L-I TIN( |NJ LAT INJ IONS INJ RT ASC INJ AZI4TH INJ TIME

90.00 16 30 58 2796.62 -28.16 81.58 20.03 92.93 17 17 35

90.00 10 40 SS 3978.99 -7.04 159.59 15.23 62.50 11 47 14

100.00 18 8 45 2487.79 -29.52 58.75 19.92 94.92 18 48 12

100.00 11 47 30 3765.05 -5.85 143.07 14.58 60.63 12 SO 33

110.00 19 43 24 2179,14 -32.85 $4.80 19.41 100.03 20 21 43

110.00 12 25 40 3444.47 -2.99 132.32 12.81 55.93 13 26 24

DIFFERENTIAL CCRSECTION9 M|D-COURSE EXI[CUTI(_I ACCURACY

TD( .1957 TRA .0409 TC3-1.9267 BAU .3298 $GT 1201.6 SGR 1149.2 S63 3533.7

NO( .2441 RRA -.261S RC3 1.4453 FAU .56969 flflT -.7036 RRF -.9393 RTF .7654

FOE-1.9236 FRAI3.IIT6 FC-50,0942 98P 4770 _ 1721.5 R23 .2762 R13 -.9096

BOE .3129 BRA .2647 BC3 2.4206 F8P 12136 SGI 1590.9 $62 657.6 THA 139.42

PC) CST TIN INJ Z LAT INJ 2 LONG

2196.6 -27.47 72.98

3379.0 -10.67 152.79

1887.8 -28.53 50.09

3163.0 -9.72 136.42

1579.1 -31.12 26.01

3044.5 -7.44 126.06

ORBIT DETERNINATION ACCURACY

ST 354.0 SR 464.2 SS 2071.4

CRT .g084 CRS .6697 CST .3364

LSA 2100.8 MSA 466.9 SSA 30.1

ELI 571.3 EL2 120.3 ALF 53.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !. 19641

LAUNCH DATE OCT 30 1964

HELI_(HTR1C CONIC

RL 148.54 LAL -.00

RP 223.24 LAP -.74

RC 259.54? &L 12.92

PLANETOCENTRIC CONIC

C3 10.206 VHL 3.195

LNCH AZMTH LNCM TIME

90.00 16 29 58

90.00 10 43 45

100.00 18 5 59

100.00 11 50 26

110.00 19 45 S

110.00 12 27 52

FLIGHT TIME 306.00 ARRIVAL DATE SEP I 1965

DISTANCE 696.451 EARTH TO MARS

LOL 36.61 VL 32.781 GAL -3.44 AZL 88.75 HCA 216.22 SMA 186.30 ECC .21108 IMC 1.2505 vl 29.997

LOP 252.82 VP 21.832 GAP -4.24 AZP 91.01 TAL 340.02 TAp 196.25 RCA 146.98 APO 225.63 ¥2 24.632

GP 5.27 ZAL 118.30 ZAP 102.84 ETS 177.69 ZA( 137.90 ETE 171.50 ZAC 91.93 ETC 256.63 CLp 102.89

DLA 21.$8 RAL 162.58 RAD 6567.4 VEL 11.471PTH 1.99 VHP 2.843 DpA 7.85 RAp 178.89 ECC 1.1680

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2803.87 -28.20 82.11 20.34 92.67 17 16 42 2203.9 -27.53 73.50

3972.31 -7.25 159.21 15.53 62.55 11 49 58 3372.3 -10.87 152.41

2494.31 -29.56 5_.23 20.24 94.67 18 47 33 1894.3 -28.60 50.56

3757.11 -8.05 142.75 14.88 60.67 12 53 3 3157.1 -9.91 136.09

2184,36 -32.91 35.20 19.74 99.80 20 21 27 1584.4 -31.21 26.39

3639.80 -3.17 132.07 13.10 55.95 13 28 32 3039.8 -7.62 125.81

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1818 TRA .1578 TC3-2.3460 BAU .3770 SOT 1563.7 SGR 1146.2 SO3 3578.9 ST 341.2 SR 470.0 SS 2083.4

ROE .2481 RRA -.2578 RC3 1.4593 FAU .59684 RRT -.7831 RRF ".9358 RTF .8515 CRT .8110 CRS .6796 CST .1320

FOE-1.9297 FRA13.3125 FC-50.6295 B_P 5614 S_ 1938.8 R23 .2380 R13 -.9250 LSA 2111.1 MSA 478.1 SSA 30.0

BOE .3074 BRA .3023 BC3 2.7628 FSP 12290 SO1 1841.9 SO2 605.2 THA 145.98 ELl 555.7 EL2 168.8 ALF §5.g4

LAUNCH DATE OCT 30 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 3 1963

HELIOCEMTRIC _IC DISTANCE 700.448 EARTH TO MARS

RL 148.54 LAL -.00 LOt. 36.61 VL 32.778 GAL -3.46 AZL 98.73 HCA 217.31 SHA 186.23 ECC .21092 INC 1.2721 vl 29.997

RP 222.85 LAP -.77 LOP 253.91 VP 21.874 GAP -4.48 AZP 91.01 TAL 339.93 TAp 197.24 RCA 146.96 APO 225.53 V2 24.674

RC 261.100 G_. 18.18 GP 5.17 ZAL 118144 ZAP 100.83 ET8 177.93 zA( 135.70 ETE 172.15 ZAC 91.64 ETC 256.72 CLP 100.87

PLANCTOCENTRIC CONIC

C3 10.226 VHL S.198 DLA 21.51 RAL 162.83 RAO 6567.4 VEL 11.472 PTH 1.99 VHP 2.829 DPA 8.15

LNCM AZMTH LMCH TIM( L-I TIN( INJ LAT INJ LONG ;NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 16 29 19 2810.23 -28.22 82.57 20.66 92.44 17 16 10 2210.2

90.00 10 48 24 3966.75 -7.42 158.90 15.86 62.59 11 52 30 3366.8

100.00 18 5 31 2300.03 -29.59 59.86 20.5? 94.45 18 47 12 1900.0

100.00 11 52 33 3752.19 -8.21 142.47 15.20 60.70 12 55 25 3152.2

110.00 19 44 36 2189.00 -$2.97 35.55 20.08 99.60 20 21 25 1589.0

110.00 12 29 57 3835.98 -3.32 131.87 18.41 55.96 13 30 33 3036.0

OIFFERENTIAL CCNRECTION$ MXD-COURW[ EXECUTICN ACCURACY

TDE .1652 111A .2788 TC3-2.7833 BAU .4288 _T 1881.? SOl 1139.5 SG3 3611.6

ROE .2508 RRA -.2554 RC3 1.4458 FAU .80001 RRT -.UT9 RRF -.9317 RTF .8994

F08-1.8732 FRA13.5488 FC-SO.7985 BP 6583 S_ 2199.8 RZ3 .1995 R13 -.9383

80E .3002 BRA .3786 BC3 3.1384 FSP 12554 SO1 2125.8 $62 565.8 THA 151.14

RAp 177.99 ECC 1.1683

INJ 2 LAT INJ 2 LONG

-27.58 73.96

-11.03 152.08

-28.66 50.98

-10.07 135.81

-31.29 26.72

-7.76 125.61

ORBIT DETERMINATION ACCURACY

ST 340.7 SR 473.5 SS 2095.1

CRT .6687 CRS .6629 CST -.1038

LSA 2119.3 NSA 487.1 SSA 30.3

EL1 539.3 EL2 222.4 ALF 58.31

LAUNCH DATE OCT 30 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC

RL 148.$4 LAL -.00

RP 222.47 LAP -.80

RC 262.633 GL 13.33

PLANETOCENTRIC CONIC

C3 10.252 VHL 3.202

LNCH AZMTH LNCH TIME

go.oo IG 26 58

gO.GO 10 48 50

100.00 18 5 21

100.00 11 55 9

110.00 19 45 4

110.00 12 31 56

DISTAHCE 704.455 EARTH TO MARS

LOt. 36.61 VL 32.775 GAL -3.47 AZL 88.71 HCA 218.40 SMA 186.20 ECC .21080 INC 1.2926 Vt 29.997

LOP 255.00 VP 21.917 GAP -4.71 AZP 91.01 TAL 339.81 TAp 198.22 RCA 146.95 Apo 225.45 V2 24.716

GP 5.07 ZAL 118.59 ZAp 98.80 ET8 178.16 ZAE 133.48 ETE 172.75 ZAC 91.35 ETC 256.80 CLP 96.84

DLA 21.62 RAL 163.09 RAD 6567.4 VEL 11.473 PTH 1.99 VHp 2.818 DPA 8.45 RAP 177.09 ECC 1.1687

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2815.79 -26.24 82.98 21.01 92.23 17 15 54 2215.8 -27.83 74.36

3962.21 -7.56 158.64 16.19 62.63 11 54 53 3362.2 -11.17 151.82

2505.04 -29.62 60.03 20.92 94.26 16 47 6 1905.0 -28.71 51.34

3748.20 -6.35 142.25 15.53 60.73 12 57 37 3148.2 -10.20 135.58

2193.08 -33.01 35.86 20.44 99.42 20 21 37 1593.1 -31.36 27.02

3632.92 -3.43 131.71 13.73 55.97 13 32 28 3032.9 -7.98 125.44

DIFFERENTIAL CORRECTIONS

TOE .1319 TRA .4009 TC3-3.2102 BAU .4822

ROE .2557 RRA -.2503 RC3 1.4387 FAU .60618

FOE-1.9191 FRAt3.GS45 FC-51.1884 8SP 7682

BOE .2974 BflA .4726 0C3 3.5178 FSP 12574

MID-COURSE ExECuT|ON ACCURACy ORBIT DETERMINATION ACCURACY

SOT 2212.9 3GR 1135.9 363 3642.3 ST 362.3 SR 480.6 SS 2107.G

RRT -.8521 flRF -.9279 RTF .9299 CRT .5122 CRS .6581 CST -.3038

SO8 2487.1 R23 .1616 R13 -.9317 LSA 2134.4 MSA 497.8 SSA 29.9

SO1 2427.3 SO2 541.9 THA 155.05 EL1 532.2 EL2 281.0 ALF 59.60

LAUNCH DATE OCT 30 1964 FLIGHT TIME 312.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC _IC

RL 148.34 LAL -.00

RP 222.08 LAp -.83

tiC 264.145 GL 13.51

PLAN[TOCENTRIC CONIC

C3 10.284 VHL 3.207

LNCH AZI4TH LNCM TIN(

90.00 16 28 37

90.00 10 51 3

100.00 18 § 28

100.00 11 37 15

110.00 19 43 26

110.00 12 33 47

DISTANCE 708.470 EARTH TO MARS

LOt. 36.61 VL 32.773 GAL -3.49 AZL 88.69 HCA 219.30 SMA 186.15 ECC .21071 INC 1.3124 vl 29.997

LOP 236.10 VP 21.960 GAP -4.94 AZP 91.01 TAJ_ 339.69 TAp 199.19 RCA 146.93 APO 225.38 V2 24.758

GP 4.97 ZAL 118.77 ZAP 96.78 ET8 178.38 ZA( 131.26 ETE 173.31 ZAC 91.06 ETC 256.89 CLp 96.80

DLA 21.71 RAL 163.37 RAD 6367.4 VI[L 11.475 PTH 1.99 VHP 2.811 DPA 8.73 RAp 176.19

L-I TIME 1NJ LAT INJ LONG XNJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2820.31 -28.23 83.32 21.37 92.08 17 15 38 2220.3 -27.66

3958.73 -7.67 158.44 16.54 62.66 11 57 4 3358.7 -11.28

2309.30 -29.64 60.34 21.28 94.10 18 47 18 1909.3 -28.75

3745.18 -6.45 142.08 13.88 60.75 12 39 41 3145.2 -10.30

2196.58 -33.03 36.12 20.81 99.27 20 22 2 1596.6 -31.42

3630.67 -3.32 131.39 14.07 55.96 13 34 18 3030.7 -7.96

DIFFERENTIAL COIRECTION$

TDE .1372 TRA .5273 TC3-3.8451 BAU .5382

ROE .2803 RRA -.2453 RC3 1.4269 FAU .80988

FDE-1.943§ FRAIS.7645 FC-51.3248 BSlP 8841

BOE .2945 8RA .5816 BC3 3.9145 F$1P 12615

MID-COURSE [X(CUTIOII ACCURACY

SOT 2590.1 _R 1129.9 8G3 3662.0

RRT -.9937 RRF -.9238 RTF .9488

SOB 2799.4 R23 .1316 R13 -.9616

SO1 2748.3 SO2 326.8 THA 138.23

ECC 1.1692

INJ 2 LONG

74.70

151.62

31.65

185.41

27.26

125.32

ORBIT DETERMINATION ACCURACY

ST 397.0 SR 486.9 98 2118.8

CRT .3570 CRS .6518 C$T -.4715

LSA 2150.8 MSA 307.4 SSA 29.6

ELI 326.3 EL2 343.1 ALF 58.97
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 221.70 LAp -.87

RC 265.639 GL 13.68

PLANETOCENTRIC CoNIC

C3 10.$22 VHL 5.213

LNCH AZMTH LNCH TIME

90.00 16 29 18

90.00 I0 53 8

100.00 18 S $3

100.00 11 59 12

110.00 19 46 2

110.00 12 55 33

FLIGHT TIME 314.00 ARRIVAL DATE SEP g 1965

LOL 36.61VL 32.770 GAL

LOP 257.20 VF 22.004 LAP

GP 4.68 ZAL 118.97 ZAP

DISTANCE 712.493 EARTH TO MARS

-3.$2 AZL 89.67 HCA 220.60 SNA 186.12 ECC .21067 INC 1.3312 vl 29.997

-S.17 AZP 91.01TAL 339.55 TAp 200.16 RCA 146.91Apo 225.32 V2 24.799

94.75 ETS 178.59 ZAE 129.02 ETE 175.62 ZAC 90.76 ETC 256.98 CLP 94.76

DLA 21.78 RAL 163.66 RAO 6567.4 VEL 11,477 PTH 1.99 VHP 2.807 DpA 9.05 RAp 175.29 ECC 1.1699

L-I TIME INJ LAT INJ LoNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2824.59 -28.28 83.81 21.74 91.92 17 16 20 2224.4 -27.69 74.99

3956.34 -7.75 158.31 16.91 62.68 II $9 5 3358.3 -11.35 151.48

2512.84 -29.85 60.60 21.66 93.96 18 47 46 1912.8 -28.75 51.91

3745.13 -6.$1 141.97 16.24 60.76 15 I 35 3143.! -10.56 135.29

2199.52 -33.08 36.35 21.20 99.14 20 22 42 1599.5 -31.47 27.49

3629.21 -3.57 131.52 14.43 55.98 13 38 2 3029.2 -8.02 125.24

DIFFERENTIAL CQRRECTI(_I8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1215 TRA .6559 TC3-4.0834 BAU .$963 $GT 2918.6 $GR 1122.8 SG3 3672.3 ST 442.7 SR 493.2 SS 2128.1

ROE .2650 RRA -.2403 RC3 1.4130 FAU .81181 RRT -.8731 RRF -.9193 RTF .9612 CRT .2200 CRS .6457 CST -.5994

F0(-1.9735 FRA13.8448 FC-51.3149 8SP 10038 $68 3127.1 R23 .1080 RI3 -.9692 LSA 2168.2 MSA 516.1 SSA 29.3

BOE .2916 BRA .6985 8C3 4.3210 FSP 12624 SG1 3083.9 S62 518.1 THA 160.87 EL1 522.7 EL2 407.6 ALF 58.10

LAUNCH DATE OCT 50 1984 FLIGHT TIRE 3t6.00 ARRIVAL DATE SEP 11 1965

EARTH TO MARS

221.71 SMA 186.08 ECC .21066 INC 1.3493 vl 29.997

339.40 TAP 201.11 RCA 146.88 APO 225.28 V2 24.841

126.79 ETE 174.29 ZAC 90.48 ETC 257.08 CLP 92.73

HELIOCENTRIC CONIC DISTANCE 716.523

RL 148.54 LAL -.DO LOt. 36.61 VL 32.768 GAL -3.54 AZL 88.65 HCA

RP 221.32 LAP -.90 LOP 258.31 VF 22,048 GAP -5.39 AZP 91.01 TAL

RC 267.114 GL 13.84 GP 4.78 Z_J. 119.20 ZAP 92.?2 FTS 178.79 Z_J[

PLA_TOCENTRIC C_IC

CS 10.$68 VHL 5.220 DLA 21.83 RAL 163.98 RAD 6567.4 VEL 11.478 PTH 2.00 VHP 2.807 DPA 9.34 RAP 174.40 ECC 1.1706

LNCN AZMTH LI_H TIRE L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

90.00 16 29 54 2827.46 -28.28 83.83 22.14 91.81 17 17 2

90.00 10 55 0 5954.99 -7.79 158.23 17.30 62.69 12 O $5

100.00 18 8 36 2515.65 -29.87 60.81 22.06 93.85 18 48 52

100.00 12 0 59 3742.02 -6.55 141.91 16.63 60.77 13 3 21

110.00 19 48 53 2201.93 -33.11 36.53 21.60 99.03 20 23 55

110.00 12 37 12 3828.52 -3.60 131.48 14.80 55.98 13 37 40

DIFFERENTIAL C(_RECT|ORS MID-COURSE EXECUTION ACCURACY

TDE .1053 TRA .7873 TC3-4.5205 BAU .6556 SGT 3284.3 SGR 1114.1 S_5 3672.8

ROE .E696 RRA -.2352 RCS 1.3958 FAU .61189 RflT -.8784 RRF -.9144 RTF .9697

F0(-1.9947 FRA13.9148 FC-51.1035 96P 11282 SG8 3488.1 R23 .0897 R13 -.9748

BIDE .2895 8RA .8217 8C3 4.7311 FSP 12619 SG1 3429.8 962 515.8 THA 163.05

PC) CST TIN INJ 2 LAT INJ 2 LONG

2227.5 -27.71 75.21

5355.0 -11.$9 151.40

1915.7 -28.82 52.11

3142.0 -10.40 135.23

1601.9 -31.51 27.67

3028.5 -8.04 125.21

ORBIT DETERMINATION ACCURACY

ST 497.8 9R 499.2 SS 2156.5

CRT .1060 CRS .6394 CST -.6942

LSA 2187.7 NSA 524.3 SSA 29.1

EL1 524.3 EL2 471.3 ALF 45.79

LAUNCH OAT( OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 220.94 LAP -.95

RC 268.570 GL 15.99

PLANETOCENTRIC CoNIC

C3 10.416 VHL 5.227

LNCH AZNTH LNCH TIME

90.00 16 30 51

90.00 10 36 40

100.00 18 7 36

100.00 12 2 $7

110.00 19 47 58

110.00 12 58 45

FLIGHT TIN E 318.00 ARRIVAL DATE SEP 13 1965

DISTANCE 720.560 EARTH TO MARS

LOL 36.61 VL 52.767 GAL -3.57 AZL 68.63 MCA 222.62 SMA 186.06 ECC .21068 INC 1.3667 Vt 29.997

LOP 259.42 VP 22.092 GAP -5.61 AZP 91.00 TAL 339.24 TAP 202.05 RCA 146.86 APO 225.25 V2 24.883

GP 4.68 ZAL 119.45 ZAp 90.70 ETS 178.99 ZAE 124.55 ETE 174.73 ZkC 90.19 ETC 257.17 CLP 90.71

DLA 21.66 RAL 164.31 RAD 6567.4 VEL 11.461 PTH 2.00 VHP 2.810 DpA 9.63 RAp 173.51 [CC 1.1714

L-| TIME 1NJ LAT INJ LoNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2829.72 -28.27 64.00 22.55 91.75 t7 18 1 2229.7 -27.73 75.37

3954.67 -7.60 156.21 17.70 62.69 12 2 35 3354.7 -11.40 151.38

2517.77 -29.68 60.97 22.48 93.77 16 49 34 1917.8 -28.84 52.26

3741.85 -6.56 141.90 17.02 60.77 13 4 59 3141.9 -10.40 155.22

2203.80 -33.13 56.67 22.05 98.95 20 24 41 1603.8 -31.54 27.81

3628.59 -3.60 131.48 15.19 55.96 13 39 13 3028.6 -8.04 125.21

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0880 TRA .9211 TC3-4.9553 BAU .7162 SGT 3655.1 9C_q 1104.4 SG3 3663.6 ST 559.5 SR 505.3 SS 2143.4

ROE .2744 RRA -.2297 RC3 1.3764 FAU .61051 RRT -.8789 RRF -.9091 RTF .9758 CRT .0137 CRS .8341 CST -.7625

F02-2.0204 FRA15,9530 FC-50.7426 8SP 12536 SGI| 3818.3 R23 .0755 R13 -.9792 LSA 2208.8 NSA 531.7 SSA 28.8

BOE .2881 BRA .9494 8C3 5.1429 FSP 12584 SG1 3783.7 862 512.6 THA 164.88 EL1 559.7 EL2 505.1 ALF 3.83

LAUNCH DATE OCT 50 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 220.55 LAp -.98

RC 270.009 GI. 14.12

PLARETOCENTRiC CONIC

C3 10.472 VHL 3.238

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 18 52 8 2831.20 -28.27

90.00 10 58 10 3955.38 -7.78

100.00 18 8 55 2519.21 -29.68

100.00 12 4 5 3742.60 -6.53

110.00 19 49 IG 2205.16 -33.14

110.00 12 40 12 3629.41 -3.57

DIFFERENTIAL CCRRECT|ON8

TOE .0899 TRA 1.0572 TC3-5.$857 BAU .7775

ROE .2792 RRA -.2239 RC3 1.3550 FAU .GOTTD

F0(-2.0467 FRA13.9839 FC-50.2389 BSP 13807

80( .2579 BRA 1.0807 BC3 5.5536 FSP 12516

FLIGHT TIRE 320.00 ARRIVAL DATE SEP 15 1965

DISTANCE 724.608

LOL 36.61 VL 32.768 GAL -3.60 AZL 88.62 HCA

LOP 260.53 VP 22.137 GAP -5.83 AZP 91.00 TAL

GP 4.58 ZkJ. 119.71 ZkP 88.70 (TS 179.18 ZAE

EARTH TO MARS

223.93 SMA 186.03 ECC .21074 INC 1.3833 vl 29.997

339.06 TAp 202.99 RCA 146.83 APO 225.24 V2 24.924

122.33 ET( 175.13 ZAC 89.91 ETC 257.27 CLP 88.70

DLA 21.87 RAL 164.65 RAD 6567.4 V(L 11.483 PTH 2.00 VHP 2.817 DPA 9.91 RAP 172.64 ECC 1.1724

INJ I._G INJ RT ASC INJ AZNTH INJ TIME

84.10 22.99 91.67 17 19 19

158.25 18.11 62.69 12 4 5

61.07 22.91 93.71 18 50 53

141.94 17.44 60.77 13 6 28

36.76 22.46 98.89 20 26 1

131.53 15.60 55.98 13 40 41

MID-COURSE EXECUTIOI ACCURACY

SGT 4029.2 SGR 1093.6 SG3 3645.2

RRT -.8754 RRF -.9035 RTF .9892

$68 4174.9 R23 .0648 R13 -.9825

SG1 4143.2 362 514.1 THA 166.42

PO CST TIM ZNJ 2 LAT INJ 2 LONG

2231.2 -27.74 75.46

3355.4 -11.38 151.42

1919.2 -28.85 52.37

3142.6 -10.38 135.26

1605.2 -31.55 27.91

3029.4 -8.01 125.26

ORBIT O(TERNINATION ACCURACY

ST 626.4 SR 511.4 SS 2148.9

CRT -.0596 CRS .6296 CST -.8115

LSA 2231.7 NSA 538.8 SSA 28.6

EL1 828.6 EL2 508,7 ALF 171.87
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 220.18 LAp -.99

RC 271.430 GL 14.24

PLANETOCENTRIC CONIC

C3 10.535 VHL 3.246

LNCH AZMTH LNCH TIME

90,00 16 33 43

90.00 10 59 28

100.00 18 10 27

100.00 12 5 25

110.00 19 50 48

110.00 12 41 33

FLIGHT TIME 322.00 ARRIVAL DATE SEP 17 1965

DISTANCE 728.658 EARTH TO MARS

LOL 36.61VL 32.764 GAL -3.64 AZL 88.50 HCA 225.05 SMA 186.01ECC .21083 INC 1.3994 Vl 29.997

LOP 261.64 VP 22.182 GAP -6.04 AZP 90.99 TAL 338.86 TAp 203.91RCA 146.80 APO 225.23 V2 24.965

GP 4.48 ZAL 120.01 ZAp 86.71 ET3 179.35 ZAE 120.12 ETE 175.51 ZAC 89.64 ETC 257.37 CLp 86.70

DLA 21.83 RAL 165.01RAD 6567.4 VEL 11.486 pTH 2.00 VHp 2.826 OpA 10.18 RAp 171.79 ECC 1.1734

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST Tin INJ 2 LAT INJ 2 LONG

2831.91 -28.27 84.15 23.44 91.65 17 20 55 2231.9 -27.75 75.53

3957.09 -7.72 158.35 18.54 62.67 lZ 5 25 3357.1 -11,32 151.52

2519.97 -29.69 61.13 23.36 93.68 18 52 27 1920.0 -28.86 52.42

3744.26 -6.48 142.03 17.87 60.75 13 7 49 3144.3 -10.33 135.36

2206.02 -33.15 36.84 22.92 98.85 20 27 34 1606.0 -31.57 27.97

3630.97 -3,51 131.61 16.03 55.98 13 42 4 3031.0 -7.95 125.34

DIFFERENTIAL CORRECTIONS

TDE .0504 TRA 1.1955 TC3-5.8080 SAU .8393

ROE .2843 RRA -.2178 RC3 1.3319 FAU .60338

FOE-2.0828 FRA13.9494 FC-49.5985 BSP 15085

BDE .2887 BRA 1.2151BC3 3.9587 FSP 12413

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.OO

RP 219.81 LAp -1.02

RC 272.833 GL 14.36

PLANETOCENTRIC CONIC

C3 10.605 VHL 3.257

LNCM AZMTH LNCH TIME

90.00 16 33 36

90.00 11 0 36

100.00 18 12 18

100.00 12 6 33

110.00 19 52 34

110.00 12 42 49

MID-COURSE EXECUTION ACCURACY

9GT 4403.7 SGR 1082.1 SG3 3618.6

RRT -.8724 RRF -.8975 RTF .9835

9G8 4534.7 R29 .0563 R13 -.9852

SG1 4505.2 SG2 517.1 TMA 167.74

FLIGHT TIME 324.00 ARRIVAL DATE SEP

DISTANCE 752.718 EARTH TO MARS

LOL 36.61 VL 32.764 GAL -3.67 AZL 88.58 HCA 226.17 SMA 186.00 ECC .21096 INC 1.4150 Vl

LOP 262.76 VP 22.227 GAP -8.25 AZP 90.98 TAL 338.66 TAp 204.82 RCA 146.76 APO 225.24 V2

GP 4.38 zAL _20.32 ZAp 84.74 ETS 179.53 Z/dE 117.92 ETE 175.86 ZAC 89.37 ETC 257.46 CLP

DLA 21.83 RAL 163.39 RAD 6567.4 VEL 11.489 PTH 2.00 VflP 2.840 DpA 10.44 RAp 170.96 ECC

L-I TIME INJ LAT INJ L(_AG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ

2831.87 -28.27 84.15 23.91 91.65 17 22 48 2231.g -27.75

3959.80 -7.64 158.50 18.99 62.65 12 6 35 3359.8 -11.24

2520.09 -29.89 61.14 23.84 93.68 18 54 18 1920.1 -28.86

3749.81 -9.$9 142.17 18.32 60.74 13 9 2 3146.8 -10.24

2208.40 -$3.18 38.87 25.59 98.84 20 29 20 1606.4 -31.58

3633.27 -3.42 131.73 16.48 55.97 13 43 22 3033.3 -7.86

DIFFERENTIAL CGRRECTIONs

TOE .0302 TRA 1.3360 TCS-6.2204 BAU .9012

ROE .2892 RRA -.2115 RC3 1,3064 FAU .39777

FOE-2.1119 FRA13.9111 FC-48.7990 8SP 15355

80E .2908 BRA 1.3528 8C3 6.3561 FSP 12297

ORBIT DETERMINATION ACCURACY

ST 697.1SR 517.6 S3 2153.9

CRT -.1194 CRS .6263 CST -.8475

LSA 2257.3 MSA 545.2 SSA 28.2

EL1 703.0 EL2 509.6 ALF 169.22

19 1965

29.997

25.006

84.72

MID-COUR$1E EXECUTION ACCURACY

SGT 4777.8 SGR 1059.4 SG3 3582.3

RRT -.9881 RRF -.8909 RTF .9880

SGB 4899.0 R23 .0498 R13 -.9873

SGI 4959.2 SGZ 521.1 THA 168.88

1.1745

2 LONG

75.53

151.68

52.43

135.50

28.00

125.46

ORBIT DETERMINATION ACCURACY

ST 771.1 SR 523.5 SS 2156.7

CRT -.1671CRS .6229 CST -.8743

LSA 2283.7 MSA 551.4 SSA 27.9

ELI 779.9 EL2 510.3 ALF 168.59

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 219.44 LAp -1.05

RC 274.220 GL 14.46

PLANETOCEMTRIC CONIC

C3 10.681 VHL 3.268

LNCH AZMTM LNCM TIME

90.00 16 37 48

90.00 11 1 33

100.00 18 14 25

100.00 12 7 37

110.00 19 54 33

110.00 12 43 59

FLIGHT TIME 326.00 ARRIVAL DATE SEF 21 1965

DISTANCE 736.785 EARTH TO MARS

LOL 36.61 VL 32.763 GAL -3.71 AZL 88.57 HCA 227.29 SMA 185.99 ECC .21113 INC 1.4300 vt 29.997

LOP 263.89 VP 22.272 GAP -6.46 AZP 90.97 TAL 336.44 TAp 205.73 RCA 146.72 Apo 225.26 V2 25.0A7

GP 4.29 ZAL 120.66 ZAp 82.79 I_T'/_._9 ZAE 115.74 ETE 176.19 ZAC 89.11ETC 257.56 CLP 82.77

DLA 21.78 RAL 165.79 RAO 6567.4 VEL 11.492 PTH 2.00 VHp 2.856 DpA 10.69 RAp 170.15 ECC 1.1758

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2831.11 -28.27 84.10 24,40 91.67 17 24 59 2231.1 -27.74 75.47

3963.48 -7.52 158.71 19.46 62,62 12 7 37 3363.5 -11.15 151.89

2519.57 -29.68 61.10 24.32 93.70 18 58 24 1919.6 -28.85 52.40

3750.24 -6.28 142.36 18.78 60.71 13 10 8 3150.2 -10.13 135.70

2206.30 -33.15 36.86 23.88 98.84 20 31 19 1606.3 -31.58 27.99

3636.28 -3.31 131.89 16.94 55.96 13 44 35 3036.3 -7.75 125.62

DIFFERENTIAL CORRECTIONS

TOE .0081TRA 1.4782 TC3-6.6221 8AU .9331

ROE .2944 RRA -.2049 RC3 1.2797 FAU .59079

FDE-2.1489 FRAt3.8459 FC-47.8847 8SP 17638

BDE .2945 ERA 1.4924 BC3 6.7447 F_P 12130

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 219.07 LAp -1.08

RC 275.589 GL 14.55

PLANETOCENTRIC CONIC

C3 10.765 VHL 3.281

LNCH AZMTM LNCH TIME

90.00 16 40 17

90.00 11 2 21 3968.11 -7.38

100.00 18 16 47 2518.45 -29.68

100.00 12 8 31 3754.54 -6.13

110.00 19 56 44 2205.75 -33.15

110.00 12 45 4 3640.00 -3.18

DIFFERENTIAL C_RECTIONS

TDE -.0154 TRA 1.6226 TC3-7.0098 BAU 1.0247

ROE .2996 RRA -.1983 RC3 1.2513 FAU .58245

FDE-2.1839 FRA13.7623 FC-46.8433 BSP 18908

8DE .3000 BRA 1.6347 BC3 7.1206 FSP 11956

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5150.2 SGR 1056.3 683 3538.3 ST 847.3 SR 529.6 Ss 2159.1

RRT -.9627 RRF -.SS4O RTF .988D CRT -.2075 CRS .6211CST -.8947

SG8 5257.4 R23 .0449 R13 -.9859 LSA 2312.9 MSA 556.9 SSA 27.5

SG1 5231.0 SG2 525.9 THA 169.86 EL1 858.5 EL2 511.4 ALF 168.47

FLIGHT TIME 328.00 ARRIVAL DATE SEP

DISTANCE 740.859 EARTH TO MARS

32.763 GAL -3.75 AZL 88.56 HCA 228.42 SMA 185.99 ECC .21133 INC 1.4446 vl

22.317 GAP -6.66 AZP 90.96 TAL 338.20 TAp 206.62 RCA 146.68 APO 225.29 V2

23 1965

LOL 36.61 VL 29.997

LOP 265.02 VP 25.088

GP 4.19 ZAL 121.0t ZAp 80.87 ETS 179.84 ZAE 113.59 ETE 176.50 ZAC 88.85 ETC 257.66 CLP 80.85

DLA 21.71 RAL 166.20 RAD 6587.4 VEL 11.496 PTH 2.00 VHP 2.875 DPA 10.92 RAp 169.37 ECC 1.1772

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2-LAT INJ 2 LONG

2829.64 -28.27 83.99 24_91 91.73 17 27 26 2229.6 -27.73 75.36

158.97 19.94 62.58 12 8 29 3368.1 -10.99 152.16

61.02 24.83 93.74 18 58 46 1918.4 -28.84 52.31

142.60 19.26 60.69 13 11 6 3154.5 -I0.00 135.94

56.82 24.38 98.87 20 33 30 1605.7 -31.57 27.95

132.08 17.42 55.95 13 45 44 3040.0 -7.61 125.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5519.1 SGR 1042.5 SG3 3486.7 ST 925.7 SR 535.6 SS 2160.5

RRT -.8564 RRF -.8785 RTF .9895 CRT -.2415 CRS .6196 CST -,9106

S_B 5616.7 R23 .0410 R13 -.9903 LSA 2344.1 MSA 561.9 SSA 27.1

SG1 5591.5 SG2 531.3 THA 170.73 EL1 938.7 EL2 512.5 ALF 168.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE OCT 30 1964

HELIOCENTRIC CONIC

RL 146.34 LAL -.O0 LOt. 36.61 VL 32.763 GAL

RP 218.70 LAP -1.11 LOAP 266.15 VP 22.363 GAP -6.86 AZP 90.95 TAL

RC 276.940 GL 14.63 GP 4.09 ZAL 121.39 ZAp 76.98 ET9 179.99 ZAE

PLANET(_ENTRIC CONIC

C3 10.855 VHL 3.295 DLA 21.63 RAL 168.62 RAG 6567.4 V(L 11.500 pTH

LNCH AZHTH LNCH TIME L-I TIM( [NJ LAT INJ LONG

90.00 16 43 3 2627.50 -28.26 83.83

go.o0 11 2 59 3973.67 -7.20 159.29

100.00 18 19 28 2516.74 -29.67 60.89

100.00 12 .g 17 3759.87 -5.96 142.89

110.00 19 59 9 2204.75 -33.14 36.74

110.09 12 46 3 3644.42 -3.00 132.31

DIFFERENTIAL CORRECTIONS

TOE -.0409 TflA 1.7682 TC3-7.3649 BAU 1.0863

ROE .3030 RRA -.1913 RC3 1.2223 FAU .57322

FDE-2.2244 FRA13.6810 FC-45.7162 BSP 20146

60E .3077 BRA 1.7785 BC3 7.4854 FSP 11745

LAUNCH OAT( OCT 30 1964

FLIGHT Ti_A[ 330.00 ARRIVAL DATE SEF 25 1965

DISTANCE 744.940 EARTH TO MARS

-3.80 AZL 88.54 HCA 229.55 6MA 185.99 ECC .21156 INC 1.4586 VI 29.997

337.9§ TAp 207.50 RCA 146.64 APO 225.34 V2 25.128

111.46 ETE 176.78 ZAC 88.80 ETC 257.75 CLP 78.95

2.00 VHP 2.898 DpA 11.14 RAp 168.62 ECC 1.1786

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.44 91.81 17 30 10 2227.5 -27.71 75.21

20.44 62.54 12 9 13 3373.7 -10.83 152.48

25.36 93.81 19 1 22 1916.7 -28.83 52.19

19.76 60.65 13 11 57 3159.7 -9.83 136.23

24.91 98.91 20 35 54 1604.8 -31.55 27.88

17.92 55.93 13 46 48 3044.4 -7.45 126.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5684.5 $GR 1028.6 SG3 3428.4 ST 1005.5 SR 541.6 SS 2160.9

RRT -.8493 RRF -.8686 RTF .9907 CRT -._713 CR8 .6195 CST -.9230

9_ 5973.7 R23 .0380 R13 -.9913 LSA 2377.4 MSA 566.5 SSA 26.7

$61 5949.5 $62 537.0 THA 171.49 ELl 1020.0 ELI 513.9 ALF 168.81

FLIGHT TIN( 332.00 ARRIVAL DATE SIP 27 1965

HELIOCENTRIC C_IC DISTANCE 749.027 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61 VL 32.763 GAL -3.85 AZL 88.53 HCA 230.68 8444 165.99 ECC .21183 INC 1.4723 Vl 29.997

RP 218.34 LAp -1.14 LOP 267.28 VP 22.408 GAP -7.05 AZP 90.93 TAL 337.69 TAp 208.38 RCA 146.59 APO 223.39 V2 25.168

RC 278.273 GL 14.70 GP 3.99 ZAL 121.79 ZAP 77.12 ETS 180.13 zAE 109.38 ETE 177.05 ZAC 88.37 ETC 257.64 CLP 77.09

PLANETOCENTfllC CONIC

CS 10.953 VHL 3.310 OLA 21.33 RAL 167.07 RAO 6567.4 VEL 11.504 PTH 2.00 VHP 2.924 DPA 11.35 RAp 167.91 ECC 1.1803

LNCH AZ1MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 46 5 2624.72 -28.26 83.63 25.99 91.91 17 33 10 2224.7 -27.69 75.01

90.00 11 3 28 3980.14 -7.00 159.66 20.95 62.49 12 9 46 3380.1 -10.63 132.86

100.00 18 22 19 2514.46 -29.66 60.72 25.90 93.90 19 4 13 1914.5 -28.80 52.02

100.00 12 9 56 3765.63 -5.76 143.22 20.28 60.62 13 12 41 3165.6 -9.64 136.57

110.00 20 1 45 2203.33 -33.12 36.64 25.45 98.97 20 38 29 1603.3 -31.53 27.77

110.00 12 46 88 3649.33 -2.80 132.58 18.44 55.92 13 47 48 3049.5 -7.25 126.32

DIFFERENTIAL COIRECTION8 MID-COURSE EYJ[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0679 TRA 1.9156 TC3-7.7430 BAU 1.1472 $GT 6244.3 S6R 1014.2 SG3 3363.8 ST 1086.9 SR 547.5 89 2160.1

ROE .3103 RRA -.1642 RC3 1.1919 FAU .56279 RflT -.84|§ RRF -.8601 RTF .9917 CflT -.2971 CRS .6196 CST -.9330

FOE-2.2612 FRA13.3Z46 FC-44.4619 BSP 21381 SGB 6326.1 R23 .0356 R13 -.9922 LSA 2412.7 MSA 370.3 SSA 26.3

606 .3176 BRA 1.9244 BC3 7.6342 FSP 11523 SGI 6302.7 SG2 542.9 THA 172.16 ELi 1102.4 ELI 515.3 ALF 169.07

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 217.96 LAP -1.17

RC 279.569 GL 14.76

PLANETOCENTR IC CONIC

C3 11.O60 VHL 3.326

LNCH AZMTH LNCH TIME

90.00 16 49 23

90.00 11 3 48

100.00 18 25 27

100.00 12 10 27

110.00 20 4 $3

110.00 12 47 48

FLIGHT TIME 334.00 ARRIVAL DATE SIP 29 1965

OISTANCE 753.118 EARTH TO MARS

LOL 36.61VL 32.764 GAL -3.90 AZL 68.§1HCA 231.82 SNA 186.00 ECC .21213 INC 1.4885 Vl 29.997

LOP 268.42 VP 22.454 GAP -7.25 AZP 90.92 TAL 337.41 TAp 209.24 RCA 146.54 APO 225.45 V2 25.208

GP 3.90 ZAL 122.22 ZAp 75.30 ETS 180.26 ZAE 107.29 ETE 177.30 ZAC 88.14 ETC 237.93 CLP 75.26

DLA 21.41 RAL 167.52 RAD 6567.4 VEL 11.509 PTH 2.00 VHP 2.952 OpA 11.54 RAp 167.23 ECC 1.1820

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM IHJ 2 LAT lNJ 2 LONG

2821.28 -28.25 83.38 26.55 92.03 17 36 26 2221.3 -27.67 74.76

3987.54 -6.77 160.08 21.48 62.44 12 10 16 3387.5 -10.41 153.29

2511.61 -29.65 60.51 26.47 94.01 19 7 19 1911.6 -28.78 51.82

3772.45 -5.54 143.60 20.81 60.58 13 13 19 3172.4 -9.42 136.96

2201.48 -33.10 36.49 26.01 99.05 20 41 16 1601.5 -31.50 27.64

8655.34 -2.§8 132.88 18.98 55.90 13 48 44 3055.3 -7.04 126.63

DIFFERENT IAL CORRECTIONS

TDE -.0878 TRA 2.0755 TC3-8.0337 BAU 1.2029

ROE .3139 RflA -.1789 RC3 1.1537 FAU .34708

FDE-2.2099 FRA13.464§ FC-42.82§6 8SP 22832

SOE .3259 GRA 2.0832 BC3 8.1359 FSP 11466

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6593.1 9GR 995.4 SG3 3286.2 ST 1173.2 SR 550.3 SS 2150.8

RRT -.8325 RRF -.8496 RTF .9924 CRT -.3097 CRS .6079 CST -.9428

SGB 6667.8 R23 .0318 R13 -.9928 LSA 2444.6 MSA 573.2 SSA 26.2

SG1 6645.3 962 547.1THA 172.79 EL1 1188.4 ELI 516.5 ALF 169.79

LAUNCH DATE OCT 30 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC DISTANCE 757.220

RL 148.54 LAL -.O0 LOL 36.61 VL 32.764 GAL -3.95 AZL 88.50 HCA

RP 217.62 LAp -1.20 LOP 269.56 VP 22.499 GAP -7.44 AZP 90.90 TAt.

RC 280.887 GL 14.82 GP 3.81 ZAL 122.66 ZAP 73.51 ITS 160.38 ZAE

EARTH TO MARS

232.97 SMA 186.01ECC .21247 INC 1.4985 vl 29.997

337.12 TAP 210.09 RCA 146.49 APO 225.53 V2 25.248

105.25 ETE 177.53 ZAC 87.92 ETC 258.01CLp 73.47

PLANETOCENTRIC CONIC

C3 11.173 VHL 3.343 OLA

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

90.00 16 52 58 2817.32 -28.24

90.00 11 4 0 3995.72 -6.51

100.00 18 28 48 2508.29 -29.63

100.00 12 10 51 3779.99 -5.28

110.00 20 7 35 2199.27 -33.08

110.00 12 48 34 3661.77 -2.33

DIFFERENTIAL CCRRECTION8

TOE -.1221 TRA 2.2222 TC3-8.3867 BAU 1.2640

ROE .3203 RRA -.1708 RC3 1.1254 FAU .53690

FDE-2.2905 FRA13.2619 FC-41.5997 BSP 23923

BDE .3428 BRA 2.2288 8C3 8.4618 FSP 11121

21.27 RAL 168.00 RAD 6567.4 VEL 11.514 PTH 2.01 VHP 2.984 DpA 11.71 RAP 166.58 ECC 1.1839

INJ LONG INJ RT ASC INJ AZl¢TH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

93.09 27.14 92.18 17 39 §5 2217.3 -27.64 74.47

160.54 22.03 62.38 12 10 36 3395.7 -10.16 153.76

60.27 27.05 94.13 19 10 36 1908.3 -28.74 51.58

144.01 21.36 60.54 13 13 51 3180.0 -9.17 137.38

36.33 26.38 99.15 20 44 14 1599.3 -31.46 27.47

133.22 19.53 55.89 13 49 36 3061.8 -6.79 126.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6941.7 8GR 982.9 963 3214.2 ST 1255.3 SR 557.4 SS 2151.8

RRT -.8233 RRF -.8409 RTF .9931 CRT -.3348 CRS .6155 CST -.9483

SGB 7011.0 R23 .0315 R13 -.9935 LSA 2486.6 MSA 577.1 SSA 25.6

801 6989.0 962 554.1 THA 173.31 ELI 1271.9 ELI 518.4 ALF 169.84
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 30 1964 FLIGHT T|ME 338.00 ARRIVAL DATE OCT 3 1965

HEL|OCENTRIC CONIC

RL 148.54 LAL -.00

RF 217.27 LAP -1.22

RC 282.167 GL 14.86

PLANETOCENTRIC CONIC

C3 11.296 VHL 3.361

LNCH AZMTN LNCH TIME

90.00 16 56 46

90.00 11 4 5

100.00 18 32 23

100.00 12 11 9

110.00 20 10 46

110.00 12 49 15

DIFFERENTIAL CORRECTIONS

TDE -.1575 TRA 2.3720 TC3-8.6953 BAU 1.3235

RDE .3263 RRA -.1631RC3 1.0952 FAU .52805

FDE-2.3322 FRA13.0602 FC-40.2409 BSP 25022

9DE .3624 BRA 2.3776 BC3 8_7640 FSP 10800

DISTANCE 761.327 EARTH TO MARS

LOL 36.61VL 32.765 GAL -4.01AZL 88.49 HCA 234.11SHA 186.03 ECC .21284 INC 1.5111 vl 29.997

LOP 270.71 VP 22.545 GAP -7.62 AZP 90.89 TAL 336.82 TAp 210.93 RCA 146.43 APO 225.62 V2 25.287

GP 3.71 ZAL 123.12 ZAP 71.76 ET6 180,50 ZAE 103.25 ETE 177.75 ZAC 87.71ETC 258.09 CLP 71.72

DLA 21.12 RAL 168.48 RAD 6567.4 VEL 11.519 pTH 2.01VHp 3.018 DpA 1_.87 RAp 165.98 ECC 1.1859

L-| TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2812.80 -28.23 82.76 27.74 92.34 17 43 39 2212.8 -27.60 74.15

4004.75 -6.22 161.05 22.60 62.32 12 10 49 3404.7 -9.88 154.28

2304.48 -29.61 59.99 27.65 94.Z8 19 14 7 1904.5 -28.70 51.30

3788.30 -5.01 144.47 21.95 60.49 13 14 17 3188.3 -8.90 137.85

2196.69 -33.05 36.13 27.17 99.26 20 47 22 1596.7 -31.42 27.29

3668.86 -2.06 133.59 20.10 55.87 13 50 24 3068.9 -6.53 127.35

HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

6GT 7281.9 8GR 969.7 863 3136.0 ST 1339.4 SR 563.9 SS 2150.6

RRT -.8135 RRF -.8313 RTF .9937 CRT -.3369 CRS .6212 CST -.9534

8gB 7348.1 R23 .0311 R13 -.9940 LSA 2529.8 NSA 579.9 SSA 25.0

861 7324.7 862 560.6 THA 173.76 ELI 1357.1 EL2 519.9 ALF 169,97

LAUNCH DATE OCT 30 1964 FLIGHT TIlE 340.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC

RL 148.34 LAL -.00

RP 216.91 LAP -1.25

RC 283.431GL 14.89

PLANETOCENTRIC CONIC

C3 11.427 VHL 3.380

LNCH AZNTH LNCH TIME

90.00 17 0 48

90.00 11 4 2

100.00 18 36 11

100.00 12 11 20

110.00 20 14 8

110.00 12 49 52

DIFFERENTIAL CORRECTIONS

TOE -.1942 TRA 2.5248 1C3-8.9825 BAU 1.3819

ROE .3323 RRA -.1556 RC3 1.0943 FAU .51231

FDE-2.4031 FRA12.8591 FC-38.8132 BSP 26119

BDE .3849 BRA 2.5296 BC3 9.0453 FSP 10488

DISTANCE 765.440 EARTH TO MARS

LOt.. 36.61 VL 32.766 GAL -4.07 AZL 88,48 HCA 235.26 SMA 186.04 ECC .21325 INC 1.5233 vt 29.997

LOP 271.86 VP 22.590 GAP -7.81 AZP 90.87 TAL 336.50 TAp 211.76 RCA 146.37 Apo 225.72 V2 25.327

GP 3.62 ZAL 123.60 ZAp 70.05 ET$ 180.60 ZAE 101.29 ETE 177.95 ZAC 87.51ETC 258.17 CLP 70.00

DLA 20.95 RAL 168.98 RAD 6567.4 VEL 11.525 PTH 2.01VHp 3.055 DpA 12.01 RAp 165.41ECC 1.1881

L-I TIME INJ bAT INJ L_G INJ RT A$C INJ AZMTH |NJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

2807.75 -28,21 82.39 28.36 92.53 17 47 36 2207.8 -27.56 73.78

4014.59 -5.91 161,60 23.18 62.26 12 10 56 3414.6 -9.58 154.85

2500.20 -29.59 59.67 28.27 94.45 19 17 51 1900.2 -28.66 50.99

3797.37 -4.70 144.97 22.52 60.45 13 14 37 3197.4 -8.60 138.36

2193.74 -33.02 35.91 27.78 99.39 20 50 42 1593.7 -31.37 27.07

3676.59 -1.77 133.99 20.69 55.86 13 51 9 3076.6 -6.24 127.76

MID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 76|4.9 _ 958.4 SG3 3054.5 ST 1425.3 SR 569.9 S$ 2148.3

RRT -.803ZRRF -.8212 RTF .9942 CRT -.3765 CRS .6261 CST -.9578

7674.7 RZ3 .O$OT RI3 -.9944 LSA 2575.2 NSA 582.3 SSA 24.5

_61 7653.7 862 566.9 THA 174.21 EL1 1443.8 EL2 521.2 ALF 170.14

LAUNCH DATE OCT 30 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 14_.54 LAL -.00

RP 216.57 LAP -1.28

RC 284.679 GL 14.92

PLANETOCENTRIC CONIC

C3 11.568 VML 3.401

LNCH AZMTH LNCH TIME

90.00 17 5 3

90.00 11 3 52

1OO.00 18 40 11

100.00 12 11 25

110.00 20 17 41

110.00 12 50 25

DIFFERENTIAL CORRECTIONS

TDE -.2323 TRA 2.6800 TC3-9.2457 8AU 1.4387

ROE .3381 RRA -.1482 RC3 1.0326 FAU .49858

FOE-2.4438 FRA12.6502 FC-37.3144 8SP 27210

BDE .4103 9RA 2.6841 BC3 9.3032 FSP 10187

DISTANCE 769.559 EARTH TO MARS

LOL 36.61VL 32.768 GAL -4.13 AZL 88.46 HCA 236.42 SMA 186.07 ECC .21569 INC 1.5352 vl 29.997

LOP 273.02 VP 22.636 GAP -7.99 AZP 90.85 TAL 336.16 TAp 212.58 RCA 146.31 APO 225.83 V2 25.365

GP 3.53 ZAL 124.10 ZAp 68.37 ET9 180.70 ZAE 99.36 ETE 178.14 ZAC 87.33 ETC 258.24 CLP 68.33

OLA 20.77 RAL 169.49 RAO 6587.4 VEL 11.531 pTH 2.01VHp 3.095 OpA 12.13 RAp 164.89 ECC 1.1904

L-] TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2802.22 -28.20 81.99 29.00 92.73 17 51 46 2202.2 -27.52 73.39

4025.20 °5.58 162.20 23,78 62.19 12 10 57 3425.2 -9.25 155.45

2495.48 -29.56 59.32 28.90 94.63 19 21 46 1895.5 -28.61 50.65

3807.17 -4.37 145.52 23.12 60.40 13 14 53 3207.2 -8.28 138.91

21g0.46 -32.98 35.66 28.41 99.54 20 54 11 1590.5 -31.32 26.83

3684.96 -1.45 134.43 21.30 55.84 13 51 50 3085.0 -5.92 128.20

MI0-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 7938.6 6GR 942.9 SG3 2968.8 ST 1512.3 SR 575.6 SS 2144.4

RRT -.7922 flRF -.8105 RTF .9946 CRT -.3941CRS .6306 CST -.9616

SG8 7994.4 R23 .0304 R13 -.9948 LSA 2622.0 MSA 584.3 SSA 24.0

861 7973.6 SG2 572.9 THA 174.60 ELI 1531.5 ELZ 522.4 ALF 170.33

LAUNCH DATE OCT 30 1964 FLIGHT T1ME 344.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 216.22 LAP -1.31

RC 283.910 GL 14.94

PLANETOCENTRIC C0¢41C

C3 11.719 VHL 3.423

LNCH AZMTH LNCH TIM(

90.00 17 9 31

90.00 11 3 36

100.00 18 44 23

100.00 12 11 25

11_.00 20 21 23

110.00 12 50 54

DIFFERENTIAL CORRECTIONS

TOE -.272§ TRA 2.8379 TC3-9.4869 9AU 1.4943

ROE .3440 RRA -.1411RC3 1.0010 FAU .48439

FOE-2.4951 FRA12.4398 FC-3§.7881 BSP 28284

9DE .4389 BRA 2.8415 BC3 9.5386 FSP 9882

DISTANCE 773.684 EARTH TO MARS

LOt. 36.61VL 32.769 GAL -4.20 AZL 88.45 HCA 237.58 SMA 186.09 ECC .21417 INC 1.5469 Vl 29.997

LOP 274.17 VP 22.681 GAP -8.17 AZP 90.83 TAt. 335.82 TAp 213.39 RCA 146.24 APO 225.95 V2 25.404

GP 3.44 2AL 124.62 ZAP 66.74 ETS 180.80 ZAE 97.47 ETE 178.32 ZAC 87.15 ETC 258.30 CLP 66.70

OLA 20.$7 RAL 170.02 RAD 6367.4 VEL 11.$37 PTH 2.01VHp 3.137 DpA 12.24 RAP 164.41ECC 1,1928

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2796.24 -28.18 81.55 29,66 92.95 17 56 8 2196.2 -27.47 72.96

4036.$7 -5.21 162.84 24.40 62.13 12 10 52 3436.6 -8.90 156.11

2490.36 -29.$4 58.94 29.56 94.83 19 25 53 1890.4 -28.55 50.28

3817.88 -4.02 146.10 25,75 60.35 13 15 3 3217.7 -7.94 139.50

2186.86 -32.94 35.39 29.05 99.69 20 57 50 1586.9 -51.25 26.37

3693.94 -1.10 134.90 21.93 55.83 13 52 28 3093.9 -5.58 128.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8253.7 $GR 929.9 9G3 2881.4 ST 1600.8 SR 581.1 SS 2140.5

RRT -.7809 RRF -.7996 RTF .9949 CRT -.4105 CRS .6353 CST -.9648

8GB 8305.9 R23 .0302 R13 -.9951 LSA 2671.7 MSA 586.0 SSA 23.5

861 8285.$ SG2 $78.8 THA 174.95 ELI 1620.6 EL2 523.4 ALF 170.53
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 215.88 LAP -I,3_

RC 287.127 GL 14.94

PLANE TOCENTR IC CONIC

C3 11.878 VHL 3.446

LNCH AZMTH LNCH TIME

90.00 17 14 11

90.00 11 3 13

100.00 18 48 46

100.00 12 11 20

110.00 20 25 16

110.00 12 51 19

LOL

LOP ?75.33 VP 22.726 GAp -8.35 AZP 90.81TAL 335.45 TAp 214.19 RCA 146.16 V2 25.442

GP 3.36 ZAL 125.16 ZAp 65.15 ETS 180.89 ZAE 95.63 ETE 178.49 ZAC 86.98 CLP 65.11

DLA 20.35 RAL 170.56 RAD 6567.5 VEL 11.544 PTH 2.01VHp 3.182 DpA 12.33 RAp 163.97 ECC 1.1955

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 'Z LONG

2789.83 -28.15 81.08 30.34 93.18 18 0 41 2189.8 -27.41 72.49

4048.67 -4.83 163.52 25.04 62.06 12 10 42 3448.7 -8.53 156.80

2484.86 -29.50 58.54 30.23 95.04 19 30 11 1884.9 -28.49 49.88

3828.88 -3.64 146.71 24.39 60.31 13 15 9 3228.9 -7.57 140.12

2182.97 -32.90 35.09 29.71 99.86 21 1 39 1583.0 -31.19 26.28

3703.53 -.74 135.40 22.58 55.82 13 53 3 3103.5 -5.22 129.18

FLIGHT TIME 346.00 ARRIVAL DATE OCT 11 1965

DISTANCE 777.813 EARTH TO MARS

36.61 VL 52.771 GAL -4,27 AZL 88,44 HCA 258.74 SMA 186.12 ECC .21469 INC 1,5583 vl 29.997

APO 226.08

ETC 258.36

DIFFERENTIAL CORRECTIONS

TOE -.3150 TRA 2.9979 TC3-9.7039 8AU 1.5486

ROE .3499 RRA -.1340 RC3 .9694 FAU .46971

F06-2.5186 FRAI2.2207 FC-34.2352 8SP 29328

BOE .4708 BRA 3.0009 8C3 9.7522 FSP 9579

LAUNCH DATE OCT 30 1954

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 215.54 LAp -1.36

RC 288.329 GL 14.94

PLAI_ETOCENTRIC CONIC

C3 12.049 VHL 3.471

LNCH AZNTH LNCH TIME

90.00 17 19 3

90.00 11 2 46

100.00 18 53 20

100.00 12 11 9

110.00 20 29 18

110.00 12 51 41

DIFFERENTIAL C_RRECTIONS

TOE -.3604 TRA 5.1594 TC5-9.9020 BAU 1.6022

ROE .3559 RRA -.1270 RC3 .9385 FAU .45499

FOE-2.5551 FRAIl.9938 FC-32.6925 BSP 30339

BOE .5065 BRA 3.1620 8C3 9.9463 FSP 9269

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8559.8 SGR 917.2 SG3 2791.6 ST 1690.4 SR 586.3 88 2154.9

RRT -.7890 RRF -.7880 RTF .9951 CRT -.4260 CRS .6598 CST -.9677

SG8 8608.8 R23 .0301R13 -.9953 LSA 2722.9 MSA 587.0 88A 23.1

SG1 8589.0 SG2 584.4 THA 175.27 EL1 1710.7 EL2 524.2 ALF 170.71

FLIGHT TIME 348.00 ARRIVAL DATE OCT 13 1965

DISTANCE 781.948 EARTH TO MARS

LOL 36.61 VL 32.773 GAL -4.34 AZL 88.43 HCA 239.90 SMA 186.15 ECC .21524 INC 1.5694 Vl 29.997

LOP 276.50 VP 22.771 GAP -8.52 AZP 90.79 TAL 335.07 TAp 214.98 RCA 146.09 APO 226.22 V2 25.480

GP 3.27 ZAL 125.71 ZAp 63.61ETS 180.97 ZN[ 93.82 ETE 178.64 ZAC 86.83 ETC 258.42 CLP 63.56

DLA 20.12 RAL 171.11 RAD 6567.5 VEL 11.551 PTH 2.02 VHp 3.230 DpA 12.40 RAP 163.58 ECC 1.1983

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2783.05 -28.13 80.59 31.03 93.43 18 5 26 2183.0 -27.35 72.01

4061.46 -4.42 164.24 23.70 62.00 12 10 27 3461.5 -8.13 157.53

2479.01 -29.47 58.11 30.92 95.26 19 34 39 1879.0 -28.43 49.46

3840.74 -3.24 147.37 25.05 60.27 13 15 10 3240.7 -7.18 140.79

2178.79 -32.85 34.77 30.39 100.04 21 5 36 1578.8 -31.11 25.98

3713.71 -.35 135.93 23.24 55.82 13 53 35 3113.7 -4.83 129.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8857.5 SGR 905.3 SG3 2701.2 ST 1781.2 SR 591.6 SS 2129.8

RRT -.7588 RRF -.7764 RTF .9953 CRT -.4414 CRS .6455 CST -.9701

SG8 8903.7 R23 .0302 R13 -.9955 LSA 2777.2 NSA 587.8 SSA 22.7

SGI 8884.1 SGZ 589.9 THA 175.56 ELI 1802.1 EL2 524.7 ALF 170.88

LAUNCH DATE OCT 50 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 215.21 LAP -1.38

RC 289.516 GL 14.93

PLANETOCENTR 1C CONIC

C3 12.230 VHL 5.497

LNCH AZMTH LNCH TIME

90.00 17 24 5

90.00 11 2 13

100.00 18 58 4

100.00 12 10 55

110.00 20 53 28

110.00 12 52 0

FLIGHT TIME 350.00 ARRIVAL DATE OCT 15 1965

DISTANCE 786.088 EARTH TO MARS

LOL 36.61 VL 32.775 GAL -4.42 AZL 88.42 HCA 241.07 SNA 186.19 ECC .21583 INC 1.5805 Vl 29.997

LOP 277.67 Vp 22.816 GAP -8.69 AZP 90.76 TAL 334.68 TAp 215.75 RCA 146.00 Apo 226.38 v2 25.517

GP 3.19 ZAL 126.28 ZAP 62.10 ETS 181.04 ZAE 92.05 ETE 178.79 ZAC 86.68 ETC 258.46 CLP 62.05

DLA 19.87 RAL 171.67 RAD 6567.5 VEL 11.559 pTH 2.02 VHp 5.279 DpA 12.46 RAp 165.23 ECC 1.2013

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2775.91 -28.10 80.07 31.74 93.69 18 10 21 2175.9 -27.29 71.50

4074.92 -3.99 165.00 26.37 61.94 12 10 8 3474.9 -7.71 158.29

2472.83 -29.43 57.65 31.62 95.50 19 39 17 1872.8 -28.36 49.01

3853.24 -2.82 148.05 25.72 60.23 13 15 8 3253.2 -6.76 141.48

2174.36 -32.79 34.44 31.08 100.23 21 9 42 1574.4 -31.04 25.66

3724.47 .06 136.49 23.92 55.82 13 54 5 3124.5 -4.42 130.28

DIFFERENT IAL CORRECTIONS

TOE -.4079 TRA 5.3241 TC-10.0766 8AU 1.6543

ROE .3619 RRA -.1203 RCS .9080 FAU .44002

FOE-2.5844 FRAIl.T650 FC-31.1472 BSP 31329

606 .5454 8RA 3.3263 BC310.1174 FSP 8962

MID-COURSE EXECUTION ACCURACY

SGT 9146.3 SGR 893.8 SG3 2610.1

RRT -.7444 RRF -.7645 RTF .9955

SG8 9189.9 R23 .0303 R13 -.9957

SG1 9170.6 SG2 595.2 THA 175.82

LAUNCH DATE OCT 30 1964 FLIGHT TIME 352.00

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 214.88 LAP -1.4_1

RC 290.691 GL 14.92

PLANETOCENTRIC CONIC

C3 12.424 VHL 3.525

LNCH AZMTH LNCH TIME

90.00 17 29 17

90.00 11 I 36

100.00 19 2 58

100.00 12 10 36

110.00 20 37 47

110.00 12 52 16

LOt. 36.61 VL 32.777 GAL

LOP 278.84 VP 22.860 GAP

GP 3.11 ZAL 126.88 ZAp

DISTANCE 790.231 EARTH

-4.50 AZL 88.41 HCA 242.24 SNA 186.23 ECC .21646 INC

-8.86 AZP 90.74 TAL 334.27 TAp 216.52 RCA 145.92 APO

60.63 ETS 181.11 ZAE 90.32 ETE 178.93 ZAC 86.55 ETC

ORBIT DETERMINATION ACCURACY

ST 1873.4 SR 596.6 SS 2123.3

CRT -.4559 CRS .6508 CST -.9723

LSA 2833.3 NSA 588.0 SSA 22.2

ELI 1894.7 EL2 525.0 ALF 171.05

ARRIVAL DATE OCT 17 1965

TO MARS

1.5911 vl 29.997

226.54 V2 25.554

258.50 CLP 60.59

DLA 19.61RAL 172.25 RAD 6567.5 VEL 11.368 pTH 2.02 VHp 3.331DpA 12.50 RAp 162.92 ECC 1.2045

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2768.45 -28.06 79.52 32.47 93.96 18 15 25 2168.4 -27.22 70.96

4089.05 -3.54 165.79 27.07 61.89 12 9 45 3489.1 -7.27 159.10

2466.35 -29.39 57.17 32.35 95.75 19 44 4 1866.4 -28.28 48.54

3866.38 -2.37 148.78 26.42 60.19 13 15 2 3266.4 -6.32 142.21

2169.89 -32.74 34.09 31.79 100.43 21 13 57 1569.7 -30.95 25.32

3735.81 .50 137.08 24.63 55.82 13 54 31 3135.8 -3.99 130.87

ORBIT DETERMINATION ACCURACY

ST 1965.7 8R 600.4 SS 2111.0

CRT -.4649 CRS .6517 CST -.9743

LSA 2887.0 NSA 588.4 SSA 22.0

ELI 1987.0 EL2 525.9 ALF 171.30

DIFFERENTIAL CCRRECTION8

TOE -.4508 TRA 5.4988 TC-10.2068 BAU 1.7015

ROE .3674 RRA -.1143 RC3 .8757 FAU .42336

FOE-Z.ST98 FRAIl.5810 FC-29.5015 BSP 32470

8DE .5814 BRA 3.5007 BC310.2443 FSP 8719

NID-COUR8E EXECUTION ACCURACY

SGT 9421.4 SGR 881.3 SG3 2516.2

RRT -.7311RRF -.7511RTF .9956

SGB 9462.8 R23 .0298 RI3 -.9957

SGI 9443.5 SG2 599.9 THA 176.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I, 1964)

LAUNCH OA_E OCY 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 214.56 LAP -1.45

RC 291.851 GL 14.89

PLANETOCENTRIC C04EIIC

C3 12.629 VHL 3.554

LNCH AZMTH LNCH TIME

90.00 17 34 38

90.00 11 0 54

100.00 19 8 0

100.00 12 10 13

110.00 20 42 14

110.00 12 52 28

FLIGHT TIME 354.00 ARRIVAL DATE OCT 19 1965

LOL 36.61 VL 32.779 GAL

LO4P 260.02 VP 22.904 GAP

GP 3.04 ZAL 127.48 ZAp

DISTANCE 794.382 EARTH TO MARS

-4.58 AZL 88.40 HCA 243.42 SMA 186.27 ECC .21713 INC 1.6016 V1 29.997

-9.03 AZP 90.72 TAL 553.65 TAp 217.27 RCA 145.82 APO 226.71 V2 25.590

59.21ETS 181.18 ZAE 68.63 ETE 179.06 ZAC 86.43 ETC 258.54 CLP 59.16

DLA 19.34 RAL 172.63 RAD 6567.5 VEL 11.577 PTH 2.02 VHp 3.366 DpA 12.53 RAp 162.66 ECC 1.2078

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

2760.73 -28.02 78.96 33_22 94.24 18 20 58 2160.7 -27.14 70.41

4103.77 -3.06 166.61 27.78 61.84 12 9 18 3503.8 -6.81 159.93

2459.63 -29.34 56.68 33.09 96.00 19 49 0 1859.6 -28.20 48.06

3880.10 -1.91 149.53 27.14 60.16 13 14 53 3280.1 -5.67 142.98

2164.81 -32.68 33.72 32.52 100.64 21 18 19 1564.8 -30.86 24.97

3747.68 .95 137.70 25.35 55.83 13 54 56 3147.7 -3.54 131.49

DIFFERENTIAL CORRECTIONS

TDE -.5103 TRA 3.6608 TC-10.3588 BAU 1.7548

ROE .3743 RRA -.1073 RC3 .8487 FAU .40991

F02-2.6378 FRAll.2967 FC-28.0991BSP 33237

BDE .6329 8RA 3.6624 8C310.3935 FSP 8352

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.34 LAL -.OO LOt. 36.61 VL

RP 214.24 LAp -1.46 LOP 281.20 VP

RC 292.996 GL 14.86 GP

PLANETOCENTRIC CONIC

CS 12.848 VHL 3.584

LNCH AZMTH LNCH TIME

90.00 17 40 7

90.00 11 0 9

100.00 19 13 11

100.00 12 9 46

110.00 20 48 46

110.00 12 52 38

DIFFERENTIAL CCRRECTION$

TOE -.3653 TRA 3.8335 TC-10.4679 8AU 1.8035

ROE .3806 RRA -.1011 RC3 .8201 FAU .39488

FDE-2.6590 FRA11.0599 FC-26.6092 BSP 34144

BDE .6815 BRA 3.8349 8C310.5000 FSP 8052

MID-COURSE EXECUTION ACCURACY

SGT 9896.0 SGR 872.7 SG3 2427.7

RRT -.7191 RRF -.7403 RTF .9957

SG8 g735.2 R23 .0309 R13 -.9959

SG1 9716.3 SG2 605.2 THA 176.28

ORBIT DETERMINATION ACCURACY

ST 2060.9 SR 606.2 $$ 2108.9

CRT -.4832 CRS .6625 CST -.9758

LSA 2952.3 MSA 586.0 SSA 21.4

ELI 2063.0 EL2 525.! ALF !71._6

FLIGHT TIME 356.00 ARRIVAL DATE OCT 21 1965

DISTANCE 798.536 EARTH

32.782 GAL -4.66 AZL 88.39 HCA 244.60 Sl4A 186.31 ECC .21784 INC

22.948 GAP -9.20 AZP 90.69 TAL 333.41 TAp 218.01 RCA 145.73 Apo

TO MARS

1.6120 Vl 29.997

226.90 VZ 25.626

2.96 ZAL 128.10 ZAP 57.83 ETS 181.24 ZAE 86.98 ETE 179.18 ZAC 86.31ETC 258.57 CLP 57.78

DLA 19.05 RAL 173.42 RAD 6567.5 VEL 11.586 PTH 2.03 VHp 3.442 DpA 12.54 RAp 162.44 ECC 1.2114

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2752.74 -27.98 78.38 33.98 94.52 18 26 0 2152.7 -27.06 69.84

4119.11 -2.57 167.47 28.51 61.79 12 8 48 3519.1 -6.32 160.80

2452.66 -29.29 56.17 33.84 96.27 19 54 3 1852.7 -28.11 47.56

3894.42 -1.42 150.32 27.87 60.14 13 14 41 3294.4 -5.39 143.77

2159.74 -32.61 33.34 33.26 100.86 21 22 48 1559.7 -30.77 24.60

3760.10 1.43 138.35 26.09 55.84 13 55 18 3160.1 -3.06 132.14

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9957.8 _,R 863.1 SG3 2337.2 ST 2156.4 SR 610.8 SS 2100.4

RRT -.7063 RRF -.7281RTF .9958 CRT -.4962 CRS .6685 CST -.9773

$68 9995.2 RZ3 .0312 R13 -.9959 LSA 3014.8 MSA 587.4 SSA 21.O

361 9976.3 $62 609.9 THA 176.48 ELI 2178.9 EL2 524.8 ALF 171.50

LAUNCH DATE OCT 30 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC DISTANCE 802.694 EARTH TO MARS

RL 146.54 LAL -.00 LOL 36.81 VL 32.785 GAL -4.73 AZL 88.38 HCA 245.78 5MA 186.36 ECC .21899 INC 1.6221 vl 29.997

RP 213.93 LAp -1.46 LOP 282.38 VP 22.991 GAP -9.36 A ZP 90.87 TAL 332.98 TAp 218.74 RCA 145.62 APO 227.10 V2 25.662

RC 294.131 GL 14.82 GP 2.89 ZAL 128.74 ZAp 56.48 ET$ 181.29 ZAE 65.37 ETE 179.29 ZAC 66.21ETC 258.59 CLP 56.44

PLANETOCENTRIC CONIC

C3 13.079 VHL 3.617 DLA 18.75 RAL 174.03 RAD 6567.5 VEL 11.596 PTH 2.05 VHp 3.501DPA 12.53 RAp 162.25 ECC 1.2153

LNCH AZNXH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 45 45 2744.53 -27.94 77.79 34.76 94.82 18 31 29 2144.5 -26.96 69.25

90.00 10 59 20 4135.02 -2.06 168.36 29.26 61.75 12 8 15 3535.0 -5.82 161.69

100.00 lg 18 29 2445.47 -29.23 35.64 34.62 96.54 19 59 15 1845.5 -28.02 47.05

100.00 12 9 16 3909.30 -.92 151.13 28.63 60.12 13 14 26 3309.3 -4.89 144.59

110.00 20 51 30 2154.48 -32.54 32.94 34.02 101.09 21 27 24 1554.5 -30.67 24.22

110.OO 12 52 45 3773.06 1.92 139.02 26.85 55.86 13 55 38 3173.1 -2.$7 132.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6242 TRA 4.0083 TC-10.5591BAU 1.8313 36T10211.8 SGR 834.4 SG3 2248.2 ST 2253.4 SR 615.3 SS 2092.4

ROE .3871RRA -.0951RC3 .7926 FAU .38019 RRT -.8936 RRF -.7162 RTF .9959 CRT -.5094 CRS .6754 CST -.9785

F02-2.6827 FRA10.8198 FC-25.1655 BSP 35007 S6810247.3 R23 .0318 R13 -.9960 LSA 3060.6 MSA 586.6 SSA 20.6

BOE .7344 8RA 4.0094 8C310.5888 FSP 7752 S6110229.1 SG2 614.4 THA 176.67 ELI 2276.3 EL2 524.2 ALF 171.63

LAUNCH DATE OCT 30 1964 FLIGHT TIME 360.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTAN£E 806.853 EARTH TO MARS

RL 148.54 LAL -.OO LOt. 36.61 VL 32.787 GAL -4.85 AZL 88.37 HCA 246.97 SMA 186.41 ECC .21938 INC 1.6322 vl 29.997

RP 213.62 LAp -1.50 LOP 283.57 VP 23.035 GAP -9.53 AZP 90.64 TAL 332.49 TAP 219.46 RCA 145.52 APO 227.30 V2 25.697

RC 293.251 GL 14.77 GP 2.82 ZAL 129.39 ZAP 55.18 ETS 181.34 ZAE 83.79 ETE 179.40 ZAC 86.12 ETC 258.61 CLP 55.13

PLANETOCENTRIC CONIC

C3 13.325 VHL 3.650 DLA 18.44 RAL 174.64 RAD 6567.5 VEL 11.607 PTH 2.03 VHP 3.362 DpA 12.51 RAp 162.12 ECC !.2193

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 17 51 30 2736.13 -27.89 77.18 35.36 93.12 18 37 6 2136.1 -26.89 66.65

90.00 10 58 28 4151.48 -1.33 169.27 30.03 61.72 12 7 39 3351.5 -5.30 162.62

100.00 19 23 55 2438.11 -29.17 55.10 35.41 96.82 20 4 33 1838.1 -27.92 46.52

100.00 12 8 44 3924.74 -.40 131.98 29.40 60.11 13 14 8 3324.7 -4.37 145.45

110.00 20 36 18 2149.08 -32.47 32.34 34.79 101.32 21 32 7 1549.1 -30.57 23.84

110.00 12 52 50 3786.53 2.44 139.73 27.83 55.89 13 55 57 3186.5 -2.06 135.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6852 TRA 4.182_1 TC-10.6273 BAU 1.8982 SGT10456.7 SGR 848.2 $63 2160.2 ST 2351.5 SR 619.6 SS 2082.9

ROE .3936 RRA -.0894 RE3 .7637 FAU .36332 RRT -.6811 RRF -.7043 RTF .9959 CRT -.5220 CRS .6818 CST -.9797

FOE-2.6996 FRA10.5822 FC-23.7478 BSP 33862 SG!|10490.9 R23 .0322 R13 -.9960 LSA 3147.9 MSA 565.3 SSA 20.3

BDE .7902 BRA 4.1877 8C310.6550 FSP 7459 36110472.8 362 618.7 THA 176.83 ELI 2374.8 EL2 523.3 ALF 171.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE OCT 30 1964 FLIGHT TIME 362.00 ARRIVAL CATE OCT 27 1965

HELIOCENTRIC CONIC OISTANCE 811.020 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61VL 32.791 GAL -4.94 AZL 88.36 HCA 248.16 $44A 186.46 ECC .22021 INC 1.6421 VI 29.997

RP 215.31 LAF -1.52 LOP 284.76 Vp 23.077 GAP -9.89 AZP 90.61 TAL ]32.01 TAp 220.17 RCA 145.40 Apo 227.52 V2 25.731

RC 296.356 GL 14.71GP 2.75 ZAL 130.06 ZAP 53.92 ETS 181.39 ZAE 82.25 ETE 179.50 ZAC 86.04 ETC 258.62 CLP 53.87

PLANETOCENTRIC CO4qlIC

C3 13.586 VHL 5.686 OLA 18;11RAL 175.28 RAD 8567.5 V[L 11.618 PTH 2.04 VHP 3.625 OpA 12.48 RAp 162.02 ECC 1.2236

LNCH AZNTH LN_H TIME L-! TIME INJ LAT INJ LOtiG |NJ RT ASC |NJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT |NJ 2 LONG

90.00 17 57 22 2727.57 -27.83 78.58 36.37 95.43 18 42 49 2127.6 -26.79 68.04

90.00 10 57 33 4168.48 -.98 170.22 30.82 61.70 12 7 1 3588.5 -4.76 163.58

100.00 19 29 27 2430.58 -29.11 54.55 36.21 97.10 20 9 58 1830.6 -27.82 45.98

100.00 12 8 8 3940.70 .15 152.85 30.19 60.11 13 13 49 3340.7 -3.83 146.33

110.00 21 1 12 2143.54 -32.40 32.12 35.59 101.55 21 36 55 1543.5 -30.47 23.44

110.00 12 52 33 3800.50 2.97 140.46 28.43 55.93 13 56 13 3200.5 -1.52 134.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7487 TRA 4.3690 TC-10.8733 BAU 1.9437 $GT10693.2 $GR 638.6 903 2073.5 ST 2450.8 SR 623.8 SS 2072.8

ROE .4003 RRA -.0840 RC3 .7396 FAU .35108 RRT -.6687 RRF -.6926 RTF .9959 CRT -.5340 CRS .6885 CST -.9807

FDE-2.7144 FRAIO.5440 FC-22.3699 BSP 38701 S6810726.0 R23 .0329 R13 -.9960 LSA 3217.1 MSA 584.1 SSA 20.0

BDE .8490 BRA 4.3698 8C310.7009 FSP 7173 86110707.9 $G2 622.7 THA 176.99 ELI 2474.2 EL2 522.4 ALF 171.90

LAUNCH DATE OCT 30 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DI$TANCE 815.188 EARTH TO MARS

RL 148.54 LAL -.00 LOt. 36.61VL 32.794 GAL -5.0§ AZL 88.35 MCA 249.35 SMA 186.52 ECC .22108 1NC 1.6518 Vl 29.997

RP 213.01 LAp -1.55 LOP 285.95 YP 23.120 GAP -9.85 A ZP 90.58 TAL 331.51 TAp 220.87 RCA 145.28 APO 227.75 V2 23.763

RC 297.448 GL 14.65 GP 2.68 ZAL 130.74 ZAP 52.69 ETS 181.43 ZAE 90.75 ETE 179.60 ZAC 85.97 ETC 258.62 CLP 52.64

PLANETOCENTRIC CONIC

C3 13.863 VHL 3.723 DLA 17.78 RAL 175.89 RAD 6567.5 VEL 11.630 PTH 2.04 VHP 3.890 DpA 12.43 RAp 161.98 ECC 1.2281

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ T]NE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 3 19 2718.87 -27.78 75.83 37.20 95.74 18 48 38 2118.9 -26.69 67.43

90.00 10 56 35 4185.99 -.41 171.20 31.63 61.69 12 6 21 3586.0 -4.20 164.56

100.00 19 35 6 2422.93 -29.03 53.99 37.04 97.39 20 15 29 1822.9 -27.72 45.44

100.00 12 7 30 3957.17 .70 153.76 31.01 60.12 13 13 2T 3357.2 -5.28 147.23

110.00 21 6 12 2137.89 -32.32 31.70 36.39 101.79 21 41 50 1537.9 -30.36 23.03

110.00 12 52 53 3814.97 3.52 141.22 29.25 55.98 13 56 28 3215.0 -.97 135.01

OIFFERENTIAL CORRECTIONS NIU-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8157 TRA 4.5543 TC-10.7042 BAU 1.9883 96710921.4 SG4R 831.7 SG3 1988.6 ST 2551.0 SR 627.8 SS 2062.0

ROE .4071RRA -.0789 RC3 .7144 FAU .33685 RRT -.8586 RRF -.6813 RTF .9959 CRT -.5460 CRS .6953 CST -.9817

F06-2.7270 FRAlO.1068 FC-21.0381 8SP 37501 S6810953.1 R23 .0335 RI3 -.9960 LSA 3288.5 MSA 582.3 SSA 19.6

BDE .9116 BRA 4.5550 BC310.7280 FSP 6893 $6110935.1 SG2 626.5 THA 177.13 ELI 2574.9 EL2 521.1 ALF 172.02

LAUNCH DATE OCT 50 1964

HELIOCENTRIC CC_IC

RL 146.54 LAL -.00

RP 212.72 LAP -1.57

RC 298.526 GL I4.58

PLANETOCENTRIC CONIC

C5 14.156 VHL 3.762

LNCH AZNTH LNCH TINS

90.00 18 9 23

90.00 tO 55 36

IO0.O0 19 40 50

100.00 12 6 50

110.00 21 11 17

110.00 12 52 52

FLIGHT TIME ]66.00

LOL ]6.61VL

LOP 287.15 VP 2].162 GAP -10.01 AZP 90.55 TAL 331.00 TAp 221.55 RCA 145.15

GP 2.62 ZAL 131.43 ZAp 51.50 ETS 181.47 ZAE 79.28 ETE 179.69 ZAC 85.91

ARRIVAL DATE OCT 51 1965

32.797 GAL

DISTANCE 819.358 EARTH TO MARS

-5.15 AZL 88.34 HCA 250.55 6MA 186.57 ECC .22200 ]NC 1.6614 vt 29.997

Apo 227.99 V2 25.798

ETC 258.62 CLP 51.45

OLA 17.43 RAL 176.52 RAO 6567.6 VEL 11.642 PTH 2.04 VHp 3.757 DPA 12.]7 RAp 161.94 ECC 1.2350

L-| TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.O7 -27.71 75.29 38.05 96.05 18 54 33 2110.1 -26.59 66.80

4204.00 .17 172.20 32.46 61.68 12 5 40 3604.0 -5.62 165.57

2415.17 -29.98 53.42 37.88 97.68 20 21 5 1815.2 -27.61 44.89

3974.14 1.28 154.69 31.84 60.13 13 13 4 3374.1 -2.70 148.17

2132.15 -32.24 31.27 37.22 102.03 21 46 50 1532.2 -30.25 22.62

3829.92 4.09 142.00 30.09 56.03 13 56 42 3229.9 -.40 135.79

DIFFERENTIAL CORRECTIONS

TOE -.8845 TRA 4.7442 TC-10.7147 OAU 2.0320

ROE .4140 RRA -.0739 RC3 .6901FAU .32291

F06-2.7340 FRA 9.8718 FC-19.7480 BSP 38293

BOE .9766 9RA 4.7447 BC310.7570 FSP 8619

MID-COURSE EXECUTION ACCURACY

56T11142.7 $GR 825.3 $G3 1905.5

RRT -.6448 RRF -.670] RTF .9958

SG811173.2 R23 .0342 R13 -.9959

S6111155.4 SGZ 630.1 THA 177.26

LAUNCH DATE OCT 30 1964 FLIGHT TIME 368.00

HELIOCENTRIC CONIC

RL 148.54 LAL -.OO

RP 212.43 LAp -1.$9

RC 299.392 GL 14.50

PLANETOCENTRIC CONIC

C3 14.467 VHL 3.804

LNCH AZMTH LNCH TIME

90.00 18 15 32

90.00 10 54 34

100.00 19 48 39

1OO.O0 12 8 7

110.00 21 16 28

110.00 12 52 48

glSTANCE 823.532

LOL 36.81 VL 32.800 GAL -5.26 AZL 88.33 HCA 251.75 SNA 186.63 ECC .22297 |NC 1.6708

LOP 288.35 VP 23.203 GAP -10.17 AZP 90.52 TAL 330.47 TAp 222.22 RCA 145.02 APO 228.24

GP 2.55 ZAL 132.14 ZAP 50.34 ETS 181.50 ZAE 77.85 ETE 179.77 ZAC 85.85 ETC 258.61

OLA 17.06 RAL 177.18 RAD 6567.6 VEL 11.656 PTH 2.05 VMP 3.826 DPA 12.29 RAP 161.96

L-I TIME INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT

2701.20 -27.85 74.65 38.91 98.37 19 0 33 2101.2 -26.48

4222.48 .76 173.23 33.31 61.69 12 4 57 3622.5 -3.03

2407.33 -28.91 52.85 38.73 97.97 20 26 47 1807.3 -27.50

$991.58 1.87 155.65 32.69 60.16 13 12 39 3391.6 -2.11

2126.34 -32.16 30.84 38.06 102.27 21 51 54 1526.3 -30.13

3845.33 4.68 142.81 30.95 56.10 13 56 54 3245.3 .19

DIFFERENTIAL CGRRECTION$

TOE -.9572 TRA 4.9377 TC-10.7071 BAU 2.0749

RDE .4211 RRA -.0993 RC3 .6668 FAU .30927

FDE-2.7406 FRA 9.6384 FC-18.5075 BSIP 39060

806 1.0458 BRA 4.9382 8C310.7279 FSP 6354

NID-COUR�E ExECUTXON ACCURACY

SG711356.0 SGR 819.4 SG3 1824.5

RRT -.6334 RRF -.6597 RTF .9958

S6811385.5 R23 .0349 R13 -.9959

96111367.9 SG2 633.4 THA 177.37

ORBIT DETERMINATION ACCURACY

ST 2652.0 SR 631.6 SS 2049.7,

CRT -.5572 CRS .7017 CST -.9825

LSA 3360.9 MSA 580.5 SSA 19.S

ELI 2676.2 EL2 519.8 ALF 172.14

ARRIVAL DATE NOV 2 1965

EARTH TO MARS

V1 29.997

V2 25.831

CLP 50.29

ECC 1.2381

INJ 2 LONG

66.18

166.60

44.53

149.12

22.21

136.59

ORBIT DETERMINATION ACCURACY

ST 2754.5 SR 635.4 SS 2057.2

CRT -.5684 CRS .7085 CST -.9852

LSA 3436.0 MSA 578.4 SSA 19.0

ELI 2778.9 EL2 518.1 ALF 172.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OCT 30 1964

HELIOCENTRIC CCIH|C

RL 148.54 LAL -.00

RP 212.15 LAP -1.61

RC 300.645 GL 14.42

PLANETOCENTRIC CONIC

C3 14.796 VHL 3.847

LNCH AZMTH LNCH TIME

90.00 18 21 45

90.00 10 53 31

100.00 19 52 34

100.00 12 5 23

110.00 21 21 43

110.00 12 52 44

FLIGHT TIME 370.00 ARRIVAL DATE NOV 4 1965

DISTANCE 827.707

LOL 36.61 VL 32.804 GAL -5.37 AZL 88.32 HCA 252.95 SMA

LOP 289.55 VP 23.244 GAP -10.33 AZP 90.49 TAL 329.93 TAp

Gp 2.49 ZAL 132.88 ZAP 49.2Z ETS 181.54 ZAE 76.45 ETE

EARTH TO MARS

186.69 ECC .22398 INC 1.6802 vl 29.997

222.88 RCA 144.88 APO 228.51 V2 25.863

179.85 ZAC 85.81 ETC 258.60 CLp 49.17

DLA 16.69 RAL 177.81 RAO 6567.8 VEL 11.670 PTH 2.05 VHP

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

2692.27 -27.58 74.00 39.79 96.68 19 6 37

4241.42 1.38 174.29 34.18 61.71 12 4 12

2399.43 -28.83 52.28 39.60 98.26 20 32 55

4009.49 2.48 156.63 33.57 60.20 13 12 13

2120.48 -32.07 30.40 38.91 102.52 21 57 3

3861.21 5,28 143.64 31.83 56.18 13 57 5

DIFFERENTIAL C_RRECTION8

TOE-1.0322 TRA 5.1359 TC-10.6813 BAU 2.1168

ROE .4283 RRA -.0650 RC3 .6439 FAU .29588

F08-2.7423 FRA 9.4078 FC-17.3117 BSP 39808

BOE 1.1175 8RA 5.1363 BC310.7007 FSP 6098

LAUNCH OATE OCT 30 1964

MID-COURSE ExECuTION ACCURACY

88T11561.8 SGR 814.0 SG3 1745.4

RRT -.6225 RRF -.6496 RTF .9957

SG61t590.4 R23 .0356 R13 -.9958

SG111572.9 9G2 636.5 THA 177.48

FLIGHT TIM( 372.00

DISTANCE 831.884HELIOCENTRIC COLIC

RL 148.54 LAL -.00

RP 211.87 LAP -1.63

RC 301.687 GL 14.32

PLANETQCENTRIC CONIC

C3 15.145 VHL 3.892

LNCH AZMTH LNCH TIM(

90.00 18 28 3

90.00 10 52 26

100.00 19 58 32

100.00 12 4 38

110.00 21 27 2

110.00 12 52 37

DIFFERENTIAL CCRRECTION8

T0(-1.1095 TRA 5.3395 TC-10.6386 BAU 2.1578

RD( .4357 RRA -.0810 RC3 .6220 FAU .28281

FDE-2.7398 FRA 9.1809 FC-18.1657 BSP 40552

BDE 1.1920 9RA 5.3398 8C310.6568 FSP 5847

3.897 OPA 12.21 RAp 162.01ECC 1.2435

PO CST TIM INJ 2 LAT INJ 2 LONG

2092.3 -26.37 65.55

3841.4 -2.42 167.66

1799.4 -27.39 43.77

3409.5 -1.51 150.11

1520.5 -50.02 21.79

3261.2 .80 137.42

ORBIT DETERMINATION ACCURACy

ST 2857.5 SR 638.9 SS 2023.2

CRT -.5791CR6 .7150 CST -.9839

_8A 3512.0 MSA 576.1 SSA 18.8

ELI 2882.1 EL2 516.4 ALF 172.38

ARRIVAL DATE NOV 6 1965

EARTH TO MARS

186.76 ECC .22505 INC 1.6895 Vl 29.997

223.52 RCA 144.73 APO 228.79 V2 25.895

179.93 ZAC 85.77 ETC 258.58 CLp 48.09

LOL 36.61 VL 32.808 GAL -5.49 AZL 88.31 HCA 254.16 $14A

LOP 290.76 VP 23,284 GAP -10.49 AZP 90.46 TAL 329.37 TAp

GP 2.44 ZAL 133.59 ZAP 48.14 ETS 181.56 ZAE 75.08 ETE

OLA 16.31 RAL 178.48 RAD 6567.6 VEL 11.685 PTH 2.06 VHp 3.970 OpA 12.11 RAp 162.10 ECC 1.2493

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME I:_ CST TIM INJ 2 LAT ]NJ 2 LONG

2683.31 -27.51 73.36 40.68 97.00 19 12 46 2083.3 -26.25 64.92

4260.80 2.00 175.37 35.07 61.75 12 3 27 3660.8 -I.79 168.74

2391.50 -28.73 51.70 40.49 98.56 20 38 23 1791.5 -27.27 43.21

4027.85 3.10 157.64 34.46 60.25 13 11 46 3427.8 -.88 151.12

2114.59 -31.98 29.97 39.78 102.76 22 2 17 1514.6 -29.90 21.38

3877.52 5.89 144.50 32.73 36.27 13 57 15 3277.5 1.42 138.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GTt1761.0 9GR 809.1 SG3 1668.5 ST 2961.0 SR 642.2 85 2007.8

RRT -.6120 RRF -.6399 RTF .9956 CRT -.5892 CRS .7213 CST -.9845

SG811788.8 RZ3 .0363 R13 -.9957 LSA 3589.2 MSA 573.7 SSA 18.5

8G111771.5 SG2 639.3 THA 177.58 Et. 1 2985.9 EL2 514.6 ALF 172.49

LAUNCH DATE OCT 30 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC DISTANCE 956.062

RL 148.54 LAL -.00 LOL 36.61 VL 32.812 GAL -5.61 AZL 88.50 HCA 255.57 SMA

RP 211.60 LAP -1.64 LOP 291.97 VP 23.324 GAp -10.65 A ZP 90.43 TAL 328.79 TAp

RC 302.717 GL 14.25 GP 2.38 ZAL 134.33 ZAP 47.08 ET8 181.59 ZAE 73.75 ETE

PLANETOCENTR1C CONIC

C3 15.515 VHL 3.939 OLA 15.92 RAL 179.12 RAD 6567.6 VEL 11.700 PTH 2.06 VHP

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ A ZMTH ]HJ TIME

90.00 18 34 24 2674.36 -27.43 72.71 41,59 97.31 19 18 58

90.00 10 51 20 4280.61 2.64 176.48 55.99 61.80 12 2 41

100.00 20 4 34 2383.56 -28.67 51.12 41.59 98.85 20 44 18

100.00 12 3 51 4046.64 3.73 158.67 35.38 60.32 13 11 18

110.00 21 32 25 2108.69 -31.89 29.53 40.67 103.01 22 7 34

110.00 12 52 29 3894.27 6.53 145.39 33.65 56.37 13 57 24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.1898 TRA 5.5479 TC-10.5782 BAU 2.1977 80T11952.5 SGR 804.6 SG3 1593.7

ROE .4433 RRA -.0574 RC3 .6009 FAU .27003 RRT -.6020 RRF -.6307 RTF .9955

FOE-2.7356 FRA 8.9552 FC-15.0678 BSP 41282 88611979.6 R23 .0372 R13 -.9956

BOE 1.2697 BRA 5.5482 BC310.5952 FSP 5605 88111962.4 SG2 641.9 THA 177.67

LAUNCH DATE OCT 30 1964 FLIGHT TIME 376.00

EARTH TO MARS

186.82 ECC .22618 INC 1.6988 vl 29.997

224.16 RCA 144.57 APO 229.07 V2 25.926

180.00 ZAC 85.75 ETC 258.56 CLP 47.04

4.045 DpA 11.99 RAp 162.25 ECC 1.2553

PO CST TIM INJ 2 LAT INJ 2 LONG

2074.4 -26.13 64.29

3680.6 -1.15 169.85

1783.6 -27.15 42.65

3446.6 -.25 152.15

1508.7 -29.78 20.96

3294.3 2.06 139.14

ORBIT DETERMINATION ACCURACY

ST 3065.3 8R 645.4 SS 1991.7

CRT -.5990 CRS .7277 CST -.9850

LSA 3667.8 MSA 571.3 SSA 18.3

ELi 3090.3 EL2 512.7 ALF 172.61

ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC DISTANCE 840.241 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61 VL 32.815 GAL -5.73 AZI. 08.29 HCA 256.58 SNA 186.89 ECC .22732 INC 1.7078 Vl 29.997

RP 211.33 LAp -1.66 LOP 293.18 VP 23.364 GAP -10.81 AZP 90.40 TAL 328.20 TAp 224.78 RCA 144.41 APO 229.38 V2 25.956

RC 303.736 GL 14.12 GP 2.33 ZAL 135.07 ZAp 46.06 ETS 181.81 ZAE 72.44 ETE 180.07 ZAC 85.73 [TC 256.53 CLP 46.01

PLAN(TOCENTRIC CONIC

C3 15.907 VHL 3.988 OLA 15.52.RAL 179.78 RAD 6567.6 VEL 1t.717 PTH 2.06 VHP 4.122 DpA 11.87 RAp 162.38 ECC 1.2618

LNCH AZI4TH INCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 40 48 2665.42 -27.35 72.07 42.52 97.63 19 25 13

90.00 10 50 13 4300.82 3.29 177.81 36.92 61.86 12 I 54

100.00 20 10 39 2375.63 -28.58 50.55 42.31 99.14 20 50 15

100.00 12 3 3 4065.64 4.38 159.73 36.32 60.40 13 10 49

110.00 21 37 51 2102.80 -31.80 29.09 41.58 103.23 22 12 54

110.00 12 52 20 3911.44 7.17 146.30 34.59 36.49 13 57 32

DIFFERENTIAL C.ORRECT|ON$ MIDoCOUflSEEXI[CUTIOI ACCURACY

TOE-1.2744 TRA 5.7595 TC-10.5069 BAU 2.2378 SGT12138.0 _,R 800.6 983 1521.1

ROE .4511RRA -.0540 RC3 .5807 FAU .25772 RflT -.S927RRF -.8224 RTF .9954

FOE-2.7304 FRA 8.7297 FC-14.0285 BSP 41957 SG_1_164.4 RZ3 .0381 R13 -.9935

BOE 1.3519 BRA 5.7598 BC310.5229 FSP 5366 S8112147.3 SG2 644.3 THA 177.75

2065.4 -26.01 63.66

3700.8 -.50 170.98

1775.6 -27.02 42.10

3465.8 .40 153.20

1502.8 -29.65 20.54

3311.4 2.72 140.04

ORBIT DETERMINATION ACCURACY

ST 3170.4 SR 648.6 SS 1974.8

CRT -.6089 CR8 .7343 CST -.9655

LSA 3748.1MSA 568.5 SSA 16.0

EL1 3195.6 EL2 510.4 ALF 172.71

605



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl_. 1o 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

ML 148.54 LAL -.OD

RP 211.08 LAp -1.68

RC 304.748 GL 14.01

PLAN(TOCENTRIC CONIC

C3 18.321 VHL 4.040

LNCH AZMTH LNCH TIME

90.00 18 47 15

90.00 10 49 S

100.00 20 16 46

100.00 12 2 13

110.00 21 43 21

110.00 12 52 10

FLIGHT TIN( 378.00 ARRIVAL DATE NOV 12 1965

36.61 VL 32.620 GALLOt.

LOP 294.40 VP 23.402 GAP -10.97 AZP 90.56 TAL 327.59 TAP 225.39 RCA 144.23 APO 229.69

GP 2.27 ZAL 135.83 ZAP 45.07 ETS 181.63 ZAE 71.17 ETE 180.14 ZAC 85.72 ETC 258.50

DISTANCE 844.420 EARTH TO MARS

-5.86 AZL 88.28 HCA 257.79 SMA 186.96 ECC .22654 INC 1.7169 vt 29.997

V2 25.986

CLP 45.02

OLA 15.11RAL 180.45 RAO 6567.7 VEL 11.735 PTH 2.07 VHP 4.201DPA 11.73 RAP 162.57 ECC 1.2686

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2856.53 -27.27 71,43 43.46 97.94 19 31 31 2056.5 -25.89 63.04

4321.43 3.95 178.76 37.88 61.94 12 1 7 3721.4 .17 172.13

2567.73 -28.50 49.98 43.25 99.43 20 56 16 1767.7 -26.90 41.54

4065.45 5.04 160.82 37.28 60.50 13 10 19 3485.5 1.07 154.27

2096.93 -31.71 28.66 42.50 103.49 22 18 18 1496.9 -29.53 20.13

3929.02 7.83 147.23 35.56 56.62 13 57 39 3329.0 3.39 140.96

DIFFERENTIAL CDRRECTIONS

TOE-1.3603 TRA 5.9789 TC-10.4176 BAU 2.2764

ROE .4590 RRA -.0511 RC3 .5610 FAU .24564

FOE-2.7190 FRA 8.5098 FC-13.0294 OSP 42666

BD( 1.4356 BRA 5.9791 6C510.4327 FSP 5140

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SG712317.3 SGR 796.8 SG3 1450.8 ST 3275.4 SR 651.5 SS 1955.9

RRT -.5839 RRF -.6_44 RTF .9952 CRT -.6179 CRS .7403 CST -.9859

S6812343.0 R23 .0390 R13 -.9953 LSA 3828.6 NSk 565.7 9SA 17.8

SG112326.1 862 646.4 THA 177.83 EL1 3300.7 EL2 508.3 ALF 172.82

LAUNCH DATE OCT 30 1964 FLIGHT TIH( 380.00

HELIOCENTRIC CDNIC

RL 148.54 LAL -.00

RP 210.82 LAP -1.69

RC 305.746 GL 13.90

PLANETOCENTR|C C(_IIC

CS 16.760 VHL 4.094

LNCH AZMTH LNCH TIME

9_.00 16 53 44

90.00 10 47 57

100.00 20 22 59

100.00 12 1 23

110.00 21 48 53

110.00 12 51 59

ARRIVAL OATE NOV 14 1965

DISTANCE 848.600 EARTH TO MARS

LOL 36.61VL 32.824 G/EL -6.00 AZI. 88.27 HCA 259.01 SMA 187.03 (CC .22982 INC 1.7259 Vl 29.997

LOP 295.61VP 23.440 GAP -11.13 AZP 90.33 TAL 326.97 TAp 225.98 RCA 144.05 APO 230.02 V2 26.015

GP 2.22 ZAL 136.60 ZAP 44.11ETS 181.65 zA[ 69.92 (TE 180,20 ZAC 85.72 ETC 258.46 CLP 44.06

DLA 14.69 RAt. 181.12 RAO 6567.7 VEL 11.753 PTH 2.07 VHP 4.282 DPA 11.59 RAP 162.80

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2647.70 -27.19 70.80 44.42 98.24 19 $7 52 2047.7 -25.77

4342.41 4.62 179.94 38.86 62.03 12 0 19 3742.4 .84

2559.89 -28.41 49.41 44.20 89.72 21 2 19 1759.9 -26.77

4105.45 5.71 161.92 38.26 60.61 13 9 49 3505.5 1.75

2091.12 -3t.62 28.23 43.43 103.73 22 23 44 1491.1 -29.41

3946.99 8.51 148.19 36.54 56.77 13 57 46 3347.0 4.07

MIO-COURSi[ EXECUTION ACCURACY

SG712489.8 SGR 795.4 SG3 1362.7

RRT -.5758 RRF -.8072 RTF .9951

SG012514.8 R23 .0400 R13 -.9952

S6112498.0 SG2 648.2 THA 177.90

DIFFERENTIAL CCRRECTIONS

TDE-1.AS01 TRA 6.2022 TC-10.3164 BAU 2.3148

ROE .4872 RRA -.0484 RC3 .5422 FAU .23393

FOE-2.7088 FRA 8.2903 FC-12.0832 BSP 43336

802 1.5255 BflA 6.2024 9C310.3306 FSP 4918

ECC 1.2758

INJ 2 LONG

62.42

173.30

40.99

155.37

19.72

141_90

ORBIT DETERMINATION ACCURACY

ST 3380.8 SR 654.3 SS 1936.2

CRT -.6270 CRS .7466 CST -.9863

LSA 3910.2 MSA 562.7 SSA 17.8

ELi 3408.2 EL2 505.9 ALF 172.95

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 210.58 LAP -1.71

RC 306.737 GL 13.77

PLANETOCENTR IC CONIC

C3 17.228 VHL 4.150

LNCH AZMTH _NCH TIME

90.00 19 O 16

go.o0 10 46 48

100.00 20 2g 12

100.00 12 O 33

110.00 21 54 27

110.00 12 51 47

• LIGHT TIME 3_2.00 ARRIVAL DATE NOV 16 1965

DISTANCE 852.778 EARTH TO MARS

LOL 36.61 VL 32.828 GAL -6.13 AZL 88.27 HCA 260.23 SMA 187.11 ECC .23115 INC 1.7349 Vl 29.997

LOP 296.84 VP 23.476 GAP -11.29 AZP 90.29 TAL 326.33 TAp 226.56 RCA 143.66 APO 230.36 V2 26.043

GP 2.17 ZAL 137.37 ZAP 43.17 ET6 181.66 ZAE 68.70 ETE 180.26 ZAC 65.73 ETC 258.42 CLP 43.15

DLA 14.26 RAL 181.7g RAO 6567.7 VEL 11.773 PTH 2.08 VHP 4.365 DpA 11.43 RAp 183.05 ECC 1.2835

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2638.96 -27.10 70.18 45.39 96.54 19 44 15 2039.0 -25.64 61.81

4363.77 5.30 181.14 39.66 62.14 11 59 32 3763.8 1.53 174.49

2352.13 -26.32 48.85 45.17 100.00 21 8 24 1752.1 -26.65 40.45

4125.83 6.39 163.05 39.26 60.74 13 9 18 3525.8 2.44 156.49

2085.37 -31.52 27.81 44.38 103.96 22 29 13 1485.4 -29.28 19.32

3965.$5 9.19 149.17 37.55 56.93 13 57 52 3365.4 4.77 142.87

DIFFERENTIAL CORRECTIONS

70E-t.5429 TRA 6.4322 TC-10.2029 BAU 2.3527

ROE .4755 RRA -.0462 RC3 .5241 FAD .22260

FOE-2.6910 FRA 8.0739 FC-11.1876 8SP 43993

80E 1.6145 9RA 6.4523 8C310.2164 FSP 4703

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CCNIC

RL 148.54 LAL -.00

RP 210.34 LAP -1.72

RC 307.719 GL tS.G5

PLANETOCENTRIC CONIC

C3 17.718 VHL 4.209

LNCH AZIATH LNCH TINtE

90.00 19 6 49

90.00 10 45 38

100.00 20 35 27

100.00 11 59 41

110.00 22 0 4

110.00 12 51 34

DIFFERENTIAL CCRRECTIONS

TDE-1.6390 "IRA 6.6672 TC-10.0783 BAU 2.3903

RIDE .4842 RRA -.0445 RC3 .5066 FAU .21164

F02-2.6737 FRA 7.8587 FC-10.3408 BSP 44620

BD( 1.7090 BflA 6.6673 BC310.0911 FSP 4493

MIO-COURSE EXECUTION ACCURACY

SGTlZGS7.2 SGR 790.3 $63 1316.9

RRT -.5684 RRF -.600? RTF .9949

SG012681.9 R23 .0410 R13 -.9950

86112665.2 SG2 649.8 THA 177.96

FLIGHT TII/_ 384.00

ORBIT DETERMINATION ACCURACY

ST 3486.5 SR 856.9 SS 1915.0

CRT -.6356 CRS .7527 CST -.9866

LSA 3992.7 HSA 559.6 SSA 17.4

ELI 3512.0 EL2 503.4 ALF 173.03

ARRIVAL DATE NOV 18 1965

DISTANCE 856.956 EARTH TO MARS

LOt. 36.61 VL 32.832 GAL -6.28 AZL 88.26 HCA

LOP 298.06 VP 23.514 GAP -11.45 AZP 90.26 TAL

GP 2.13 ZAL 136.16 ZAP 42.27 ETS 181.68 ZN[

261.46 SMA 187.18 ECC .23254 1NC 1.7437 vl 29.997

325.68 TAp 227.13 RCA 143.66 APO 230.71 V2 26.071

67.51 ETE 180.32 ZAC 85.74 ETC 258.37 CLP 42.23

DLA 13.83 RAL 182.47 RAO 6567.7 VEL 11.794 pTH 2.09 VHP 4.450 DpA 11.26 RAP 163.33 ECC 1.2916

L-I TIME INJ LAT |NJ L_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2630.32 -27.01 69.56 46.38 98.84 19 SO 39 2030.3 -25.51 61.21

4385.47 5.99 182.36 40.88 62.27 11 58 44 3785.5 2.23 175.70

2344.46 -28.23 48.30 46.15 100.27 21 14 32 1744.5 -26.52 39.92

4149.57 7,07 164.21 40.29 60.88 13 8 48 3546.6 3.14 157.63

2079.70 -31.43 27.40 45.35 104.19 22 34 44 1479.7 -29.18 18.95

3984.09 9.88 150.18 38.58 57.11 13 57 58 3384.1 5.48 143.85

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12818.5 SGR 787.5 SG3 1253.2 ST 3592.1SR 659.4 SS 1892.8

RflT -.5818 flRF -.5949 RTF .9947 CRT -.6441CRS .7568 CST -.9869

S6812842.6 R23 .0421 R13 -.9948 LSA 4075.7 NSA 556.4 SSA 17.2

S611PJ26.1 $62 651.2 THA 178.02 EL1 3617.6 EL2 500.9 ALF 173.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, |964).

LAUNCH DATE OCT ]O 1964 FLIGHT TIME 386.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC COt41C DISTANCE 861.132 EARTH TO MARS

RL 148.54 LAL -.OO LOL 36.61VL 32.837 GAL -6.43 AZL 88.25 HCA 262.68 SMA 187.28 ECC .23399 INC 1.7528 Vl 29.997

RF 210.10 LAp -1.74 LOP 299.29 VP 23.550 GAp -11.61 AZP 90.22 TAL 323.00 TAp 227.69 RCA 143.44 APO 231.08 V2 26.098

RC 308.691GL 13.51GP 2.08 ZAL 138.94 ZAP 41.39 [78 181.69 ZAE 66.34 ET( 180.38 ZAC 85.77 (TC 258.32 CLP 41.35

PLANETOCENTRIC CONIC

C3 16.240 VHL 4.271DLA 13.39 RAL 183.13 RAO 5567.7 VEL 11.816 PTH 2.09 VHp 4.537 0pA 11.08 RAp 163.64 ECC 1.3002

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 13 23 2621.81 -26.92 68.93 47.39 99,13 19 57 5 2021.8 -23.38 60.62

g0.00 10 44 2g 4407.52 6.89 183.61 41,93 62.42 11 57 36 3807.5 2.94 176.93

100.00 20 41 44 2336.90 -28.13 47.76 47.15 100.54 21 20 41 1736.9 -26.39 39.39

100.00 11 58 4g 4167.66 7.77 165.39 41.34 51.04 13 8 17 3567.7 3.83 138.79

110.00 22 § 42 2074.13 -31.34 26.99 46.33 104.42 22 40 17 1474.1 -29.04 18.54

110.00 12 51 20 4003.19 10.59 151.21 39.64 37.31 13 38 3 3403.2 6.20 144.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.7381 TRA 6.9089 TC3-9.9436 BAU 2.4277 SG712975.0 SGR 784.9 SG$ 1191.8

ROE .4930 RRA -.0428 RC3 .4898 FAU .20101 RRT -.3556 RRF -.5898 RTF .9944

FDE-2.6534 ,FRA 7.6463 FC3-9.3406 BSP 43236 SG812998.8 R23 .0433 R13 -.9945

BDE 1.8067 BRA 6.9091 BCS 9.9556 FSP 4292 9Ce112982.4 SG2 652.3 THA 178.07

LAUNCN DATE OCT 30 1964 FLIGHT TIME 388.00

HELIOCENTRIC CONIC DISTANCE 863.303

RL 148.54 LAL -.00 LOL $6.61 VL $2.841 6AL -6.38 AZL 88.24 HCA 269.91 SMA 187.34 ECC .23551

RP 209.88 LAp -1.73 LOP 300.32 VP 29.586 GAP -11.77 AZP 90.19 TAL 324.32 TAp 228.23 RCA 143.22

RC 309.654 GL 13.38 GP 2.04 ZAL 199.74 ZAP 40.54 ETS 181.70 ZAE 63.20 ETE 180.43 ZAC 83.80

PLANETOCENTRIC CONIC

C3 18.793 VHL 4.393 DLA 12.94 RAL 189.83 RAO 6367.8 VEL 11.840 PTH 2.10 VHP 4.626 DPA 10.89

LNCM AZI4TN LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ1dTH ZNJ TIME PO CST TIH

90.00 19 19 39 2613.44 -28.83 68.36 48.41 99.42 20 3 32 2019.4

90.00 10 43 19 4429.90 7.39 184.88 43.00 62.39 11 37 9 3829.9

100.00 20 48 2 2329.47 -28.04 47.23 48.17 100.81 21 28 31 1729.5

100.00 11 57 57 4189.09 8.48 166.39 42.41 61.23 13 7 46 3389.1

110.00 22 11 22 2068.68 -31.24 26.59 47.33 104.63 22 45 31 1468.7

110.00 12 51 8 4022.63 11.30 132.26 40.71 37.52 13 58 8 3422.7

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE-1.8408 TRA 7.1566 TCS-9.7983 BAU 2.4648 SGT13125.8 SGR 782.3 SG3 1132.4

ROE .S02Z RRA -.0418 RC3 .4738 FAU .lg072 RRT -.5502 RRF -.3833 RTF .9942

FOE-2.6305 FRA 7.4339 FC3-8.7838 BSP 43884 SG813148.9 R23 .0444 R13 -.9943

8DE 1.9081 BRA 7. 1568 8CS 9.8097 FSP 4098 S6113|32.6 $G2 633.1 THA 178.12

OR81T DETERMINATION ACCURACy

ST 3697.5 SR 661.8 SS 1869.3

CRT -.6323 CRS .7648 CST -.9871

LSA 4159.1MSA 553.2 SSA 17.1

EL1 3723.1 EL2 498.2 ALF 173.22

ARRIVAL DATE NOV 22 1965

EARTH TO MARS

INC 1.7614 Vl 29.997

APO 231.46 V2 26.124

[TC 258.27 CLP 40.50

RAp 163.98 ECC 1.3093

INJ 2 LAT INJ 2 LONG

-25.23 60.04

3.66 178.18

-26.26 38.88

4.57 159.98

-28.92 18.16

6.94 143.89

ORBIT DETERMINATION ACCURACy

ST 3802.9 SR 664.0 S8 1844.3

CRT -.8602 CRS .7708 CST -.9873

LSA 4242.8 MSA 349.7 SSA 16.9

EL1 3828.3 EL2 495.4 ALP 173.31

LAUNCH DATE OCT 30 1964 FLIGHT TIME 390.00 ARRIVAL OATE NOV 24 1965

HELIOCENTRIC CON|C

RL 148.54 LAL -.00

RP 209.66 LAp -1.76

RC 310.607 GL 13.23

PLANETOCENTRIC CONIC

CS 19.378 VHL 4.402

LNCH AZNTH LNCM TIME

90.00 19 26 33

90.00 10 42 9

100.00 20 54 20

100.00 11 57 3

110.00 22 17 S

110.00 12 30 31

DISTANCE 869.476 EARTH TO MARS

LOL 36.61 VL 32.846 GAL -6.74 AZL 88.23 HCA 265.15 SMA 187.42 ECC .23710 INC 1.7702 Vl 29.997

LOP 301.75 VP 23.620 GAP -11.93 AZP 90.15 TAL 323.61 TAp 228.76 RCA 142.99 APO 231.66 V2 26.149

GP 2.00 ZAL 140.54 ZAP 39.72 ETS 181.71 ZAE 64.09 ETE 180.48 ZAC 85.83 ETC 258.21 CLP 39.67

DLA 12.49 RAL 184.51 RAD 6567.8 VEL 11.864 PTH 2.10 VHp 4.717 DPA 10.69 RAp 164.34 ECC 1.3189

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2605.22 -26.74 67.77 49.45 99.70 20 10 0 2005.2 -25.12 59.48

4452.59 8.10 186.17 44.09 62.77 11 36 22 3832.6 4.39 179.45

2322.19 -27.93 46.71 49.20 101.07 21 33 2 1722.2 -26.13 38.37

4210.85 9.19 167.81 43.51 61.43 13 7 15 3610.9 5.30 161.18

2063.$6 -31.13 26.21 48.35 104.83 22 51 27 1463.4 -28.80 17.79

4042.43 12.02 133.34 41.92 57.76 13 38 13 3442.4 7.68 146.94

DIFFERENTIAL CQRRECTION$

TOE-1.9467 TRA 7.4112 TC3-9.6460 BAU 2.5018

ROE .$116 RRA -.0409 RCS .4381 FAU .18081

FDE-2.GOsG FRA 7.2254 FC3-8.0779 BSP 46445

BDE 2.0128 8RA 7.4119 BCS 9.6568 FSP $907

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACy

S6713272.2 SGR 780.4 963 1073.2 ST 3907.6 SR 666.2 SS 1818.1

RRT -.3456 RRF -.3819 RTF .9939 CRT -.6679 CRS .7767 CST -.9875

SG813293.2 R23 .0458 R13 -.9940 LSA 4326.7 MSA 346.3 SSA 16.7

8G113279.1 SG2 653.7 THA 178.16 EL1 3933.3 EL2 492.6 ALF 173.40

LAUNCH DATE OCT 30 1964 FLIGHT TIME 392.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 209.44 LAp -1.78

RC 311.351 GL 19.09

PLANETOCENTRIC CONIC

C3 19.999 VHL 4.4?2

LNCH AZMTM LNCH TIM(

90.00 19 39 11

90.00 10 40 $9

100.00 21 0 40

100.00 11 56 12

110.00 22 22 45

110.00 12 30 38

DIFFERENTIAL C_RRECTION$

T0(-2.0869 TRA 7.6724 7C3-9.4849 BAU 2.3387

ROE .SZlS RRA -.0408 RC3 .4431 FAU ,17121

FDE-2.S789 FRA 7.017S FCS-7.4118 894P 47016

80( 2.1214 8RA 7.8725 BC3 9.4992 FSP 3723

DISTANCE 873.643 EARTH TO MARS

LOL $6.61 VL 3_.851 GAL -8.90 AZL 68.22 HCA 266.36 SMA 187.51 ECC .23875 INC 1.7791 vl 29.997

LOP 302.99 VP 23.654 GAP -12.10 AZP 90.11 TN. 322.69 TAp 229.27 RCA 142.74 APO 232.27 V2 26.174

GP 1.96 ZAL 141.34 zAp 38.91 ET9 181.71 ZAE 62.99 ETE 180.53 ZAC 85.88 (TC 258.15 CLp 38.87

OLA 12.03 R/q. 183.19 RAD 8567.8 VEL 11.890 PTH 2.11VHP 4.811DpA 10.49 RAp 164.73 ECC 1.3291

L-I TIME INJ LAT INJ LONG INJ RTASC |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2597.18 -26.64 87.20 30.50 99.97 20 16 28 1997.2 -24.99 58.92

4473.38 8.81 187.48 49.21 62.98 11 53 SS 3873.6 5.12 180.75

2315.07 -27.85 46.20 50.24 101.32 21 39 15 1713.1 -26.01 37.88

4292.93 9.90 169.06 44.63 61.65 13 6 43 3632.9 6.04 162.40

2058.18 -31.08 23.83 49.38 103.05 22 57 3 1458.2 -28.68 17.44

4062.58 12.75 154.45 42.94 38.01 13 58 18 3462.6 8.43 148.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT13413.6 SGR 778.4 SG3 1020.0 ST 4012.2 SR 668.1 SS 1790.7

RRT -.5419RRF *.5791RTF .9936 CRT -.6754 Cfl6 .7826 CST -.9876

S6813436.1 R23 .0473 RIS -.9936 LSA 4410.9 MSA 542.8 SSA 16.5

SG113420.2 962 654.0 THA 178.20 EL1 4037.9 EL2 489.6 ALF 173.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE OCT 30 1964

HEL|OC[NTR I C COMIC

RL 148.54 LAL -.DO

RP 209.24 LAP -1.79

RC 312.486 GL 12.93

PLANETOCENTR I C CONIC

C3 2D.636 VHL 4.545

LNCH AZMTH LNCH TIME

90.00 19 39 48

80.00 10 39 50

100.00 21 6 59

100.00 1t 33 19

11D.00 22 28 28

110.D0 12 50 20

FLIGHT TIME 394.00 ARRIVAL DATE NOV 28 1965

DISTANCE 877.805 EARTH TO MARS

LOL 36.61VL 32.856 GAL -7.07 AZL 88.21HCA 267.62 SMA 187.59 ECC .24048 [NC 1.7878 vl 29.997

LOP 304.22 VP 23.687 GAP -12.26 AZP 90,07 TAL 322,16 TAp 229.77 RCA 142.48 APO 252.70 V2 26.198

GP 1.92 ZAL 142.15 ZAp 38.14 iTS 181.72 ZAE 61.92 ETE 180.58 ZAC 85.93 ETC 258.09 CLP 38.10

DLA 11.36 RAL 185.88 RAD 6567.8 VEL 11.918 PTH 2.12 VHp 4.906 DPA 10.27 RAP 165.14 ECC 1.3399

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2589.53 -26.55 66.65 51.57 100.23 20 22 57 1989.3 -24.87 58.38

4498.87 9.53 188.81 46.35 63.21 11 54 49 3898.9 5.86 182.06

2308.13 -27.76 45.70 51.51 101.56 21 45 27 1708.1 -25.88 37.41

4255.33 10.62 170.33 45.77 61.89 13 6 15 3655.3 6.78 163.65

2053.17 -30.97 25.47 50.43 105.25 23 2 41 1453.2 -28.57 17.09

4083.03 13.49 155.58 44.09 58.29 13 58 23 3483.0 9.20 149.11

DIFFERENTIAL CORRECTIONS

TOE-2.1700 TRA 7.9399 TC3-9.3184 BAU 2.5760

ROE .5313 RRA -.0406 RC3 .4287 FAU .16200

FOE-2.5503 FRA 6.8105 FC3-6.7899 89P 47552

808 2.2341 BRA 7.9400 0C3 9.3282 FSP 3541

MID-COURSE EXECUTION ACCURACY

S6113550.4 SGR 776.6 SG3 966.9

RRT -.5385 RRF -.5772 RTF .9932

9G813572.7 R25 .0488 R13 -.9933

$6113556.9 962 654.1 THA 178.23

LAUNCH DATE OCT 30 1964 FLIGHT TIME 396.00

HELIOCENTRIC CC)IIC

RL 148.54 LAL -.DO

RP 209.04 LAP ol.80

RC 313.411 GL 12.78

PLANI[TOCENTRIC CONIC

C3 21.352 VHL 4.621

LNCH AZN_H LNCH TiME

90.00 19 48 24

90.00 10 38 41

100.00 21 13 19

100.00 11 54 27

110.00 22 34 11

110.00 12 50 4

ORBIT DETERMINATION ACCURACY

ST 4116.2 SR 670.0 SS 1762.2

CRT -.6828 CRS .7886 CST -.9876

LSA 4495.2 MSA 539.2 8SA 16.4

EL1 4141.9 EL2 486.5 ALF 173.57

ARRIVAL DATE NOV 30 1965

DISTANCE 881.962

LOL 36.61 Vb 32,861 GAL -7.24 AZL 88.20 HCA 268.86 SMA 187.68 ECC .24228

LOP 305.46 VP 23.720 GAP -12.43 AZP 90.04 TAL 321.40 TAp 230.26 RCA 142.21

GP 1.88 ZAL 142.96 ZAP 37.38 ETS 181.72 ZAE 60.87 ETE 180.62 ZAC 85.99

DLA 11.10 RAL 186.56 RAD 6567.9 VEL 11.947 PTH 2.13 VHP 5.004 DpA 10.04

L-! TIME iNJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TiME PC) CST TIM

2581.69 -26.45 68.11 52.85 100.49 20 29 26 1981.7

4522.44 10.25 180.17 47.52 63.46 11 54 3 3922.4

2301.37 -27.86 45.22 52.58 101.80 21 51 40 1701.4

4277.99 11.35 171.62 46.94 62.16 15 5 45 3678.0

2048.33 -30.88 25.12 51.49 105.44 25 8 19 1448.3

4103.80 14.23 156.73 45.26 58.59 13 58 28 3503.8

DIFFERENTIAL CatRECTION9

T08-2.2876 TRA 8.2140 TC3-9.1465 BAU 2.6156

ROE .5416 RRA -.0411 RC3 .4148 FAU .15311

F08-2.5195 FRA 6.6037 FC5-8.2078 8SP 48059

BDE 2.3508 8RA 8.2141 BC3 9.1559 FSP 3367

MID-COURSE ExECuTION ACCURACY

SGT13682.8 SGR 775.0 $G3 915.6

RRT -.$360 RRF -.5760 RTF .9928

SGB13704.8 R25 .0504 R13 -.9929

9G113689.2 SG2 653.9 THA 178.26

EARTH TO MARS

INC 1.7966 Vl 29.997

APO 233.15 V2 26.221

ETC 258.03 CLP 37.34

RAP 165.58 [CC 1.3514

INJ 2 LAT INJ 2 LONG

-24.74 57.86

6.60 183.39

-25.76 36.94

7.53 164.91

-28.46 16.76

9.96 150.22

ORBIT DETERMINATION ACCURACY

ST 4219.6 SR 671.8 SS 1732.3

CRT -.6901CRS .7945 CST -.9877

LSA 4579.3 MSA 535.4 SSA 16.2

ELI 4245.3 EL2 483.2 ALF 173.65

LAUNCH DATE OCT 30 1984 FLIGHT TIME 398.00 ARRIVAL DATE DEC Z 196S

HELIOCENTRIC CONIC DISTANCE 886.114 EARTH TO MARS

RL 148.54 LAL -.00 LOL 56.81VL 32.866 GAL -7.42 AZL 88.19 HCA 270.10 SMA 187.77 ECC .24416 INC 1.8034 vl 29.997

RP 208.83 LAP -I.St LOP 306.71VP 23.751 GAp -12.60 AZP 90.00 TAL 320.63 TAp 230.73 RCA 141.92 APO 233.61V2 26.243

RC 314.529 GL 12.62 GP 1.84 ZAL 145.78 ZAp 36.65 iTS 181.75 ZAE 59.85 ETE 180.67 ZAC 86.05 ETC 257.96 CLP 36.61

PLANETOCENTRIC CONIC

C3 22.091VHL 4.700 DLA 10.63 RAL 187.24 RAD 6567.9 VEL 11.978 PTH 2.13 VHp 5.104 DpA g.60 RAp 166.04 ECC 1.3636

LNCH AZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 53 1 2574.25 -26.36 65.58 53.75 100.75 20 35 55 1974.3 -24.61 37.35

90.00 10 37 32 4546.29 10.97 191.55 48.71 63.73 11 53 18 3946.3 7.35 184.74

tOO.0O 21 19 39 2294.82 -27.57 44.76 53.48 102.03 21 57 54 1694.8 -25.64 36.49

100.00 11 53 34 4300.95 12.07 172.94 48.14 62.45 13 5 15 3700.9 8.29 166.20

110.00 22 39 55 2043.67 -30.80 24.78 52.57 105.62 23 13 58 1443.7 -28.35 16.44

110.00 12 49 48 4124.87 14.97 157.91 46.46 58.90 13 58 33 3524.9 10.74 151.36

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTioN ACCURACY ORBIT DETERMINATioN ACCURACY

TDE-2.4091 TRA 6.4961 TC3-8.9691 BAU 2.6515 SG713811.3 Sr,dR 773.4 SG5 866.2 ST 4522.4 SR 673.4 S$ 1701.1

ROE .5522 RRA -.0420 RC3 .4014 FAU .14450 RRT -.$343 RRF -.5755 RTF .9924 CRT -.6971 CRS .8004 CST -.9877

F08-2.4865 FRA 6.3986 FC3-5.6829 BSP 48544 SG_13833.0 R23 .0522 R13 -.9925 LSA 4663.4 MSA 531.5 8SA 16.1

BDE 2.4718 BRA 8.4962 BC3 8.9T81 FSP 3196 _113817.5 9G2 653.5 THA 178.28 EL1 4348.1 EL2 479.9 ALF 173.72

LAUNCH DATE OCT 30 1964 FL|GHT TIME 400.00 ARRIVAL DATE DEC 4 1965

HELIOCEMTRIC CONIC DISTANCE 890.259 EARTH TO MARS

RL 148.54 LAL -.00 LOL 36.61 VL 32.871 GAL -7.81 AZL 88.19 HCA 271.34 SMA 187.86 ECC .24612 %NC 1.8142 vl 29.997

RP 208.67 LAP -1.81 LOP 307.95 VP 23.782 GAP -12.78 AZP 89.96 TAL 319.84 TAP 231.t9 RCA 141.62 APO 234.09 V2 26.264

RC 315.238 GL 12.46 GP 1.81ZAL 144.60 ZAP 35.94 iTS 181.73 ZAE 58.84 ETE 180.71ZAC 86.12 ETC 257.89 CLP 35.90

PLANETOCENTRiC CONIC

C3 22.873 VHL 4.783 DLA 10.15 RAL 187.93 RAD 6567.9 VI[L 12.010 PTH 2.14 VHP 5.206 DpA 9.56 RAP 186.52 ECC 1.3764

LNCH AZMTH LNCH TIME L-I TiME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

90.00 19 59 3G 2587.05 -28.27 85.08 54.87 100.97 20 42 Z3 1967.0 -24.49 56.86

90.00 10 58 23 4570.89 11.69 192.95 49.92 64.03 11 52 34 3970.4 8.11 186.11

100.00 21 25 58 2288.49 -27.48 44.31 54.59 102.25 22 4 7 1688.5 -25.52 38.06

100.00 11 52 42 4324.18 12.80 174.28 49.36 62.76 13 4 48 3724.2 9.05 167.50

110.00 22 45 38 2039.21 -30.72 24.46 53.66 105.80 23 19 37 1439.2 -28.24 16.13

110.00 12 49 32 4148.23 15.72 159.11 47.69 59.25 13 58 38 3546.2 11.52 152.52

DIFFERENTIAL C_RRECTION8 MID-COUnCIl EXI[CUTIOI ACCURACY OIRBZT DETERMINAT|ON ACCURACY

TOE-2.3343 TRA 9.7860 TC3-8.7889 BAU 2.8895 SG713935.4 _ 772.0 8g3 818.6 ST 4424.0 SIR 674.9 8S 1688.7

ROE .5831RRA -.0484 RC3 .3884 FAU .13819 RRT -.5332 RRF -.5758 RTF .9919 CRT -.7040 CR9 .8083 C$T -.9878

F08-2.4515 FRA 6.1844 FC3-5.1548 881P 49029 SG_13958.7 R23 .0541 R13 -.9920 LSA 4748.9 MSA 527.7 SSA 15.9

BiDE 2.3981 8RA 0.7881 8C3 0.7951FSP 3032 $6113941.5 SG2 852.8 THA IT8.30 EL1 4449.8 EL2 476.6 ALF 173.80
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.DO

RP 206.49 LAP -1.82

RC 316.140 GL 12.29

PLANETOCENTRIC CONIC

C3 23.703 VHL 4.869

LNCH _ZMTH LNCH TIME

90.00 20 6 11

90.00 10 35 15

100.00 21 32 17

100.00 11 51 50

110.00 22 51 21

110.00 12 49 16

FLIGHT TIME 402.00 ARRIVAL DATE DEC 6 1965

DISTANCE 894.396 EARTH TO MARS

LOt. 36.61 VL 32.876 GAL -7.80 AZL 88.18 HCA 272.59 SMA 187.95 ECC .24816 INC 1.8231 Vl 29,997

LOP 509.20 VP 23.811 GAp -12.95 AZP 89.92 TAL 319.04 TAp 231.63 RCA 141.31 APO 234.59 V2 26.285

GP 1.78 ZAL 145.42 ZAp 35.25 ETS 181.73 ZA[ 57.85 ETE 180.75 ZAC 86.20 ETC 257.82 CLP 35.21

DLA 9.67 RAL 188.61 RAD 6568.0 VEL 12.045 PTH 2.15 VHP 5.311 DpA 9.31 RAp 167.02 ECC 1.3901

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2560.08 -26.18 64.59 56.00 101.20 20 48 51 1960.1 -24.37 56.39

4594.75 12.42 194.38 51.17 64.35 11 51 50 3994.8 8.86 187.50

2282.38 -27.39 45.88 53.71 102.46 22 10 20 1682.4 -25,40 35.64

4347.68 13,53 175.65 50.60 63.09 13 4 18 3747.7 9.81 168.83

2034.96 -30.84 24.15 54.78 105.96 23 25 16 1435.0 -28.14 15.84

4167,87 16.47 160.34 48.94 59.61 13 58 43 3567.9 12.31 153.70

DIFFERENTIAL CCRRECTIONS

70E-2.6641TRA 9.0833 TC3-8.6025 BAU 2.7286

RDE .5744 RRA -.0452 RC3 .3760 FAU .12822

FDE-2,4151FRA 5.9902 FC3-4.6833 BSP 49472

BDE 2.7253 6RA 9.0834 BC3 8.6107 FSP 2871

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 148.54 LAL -.00

RP 208.32 LAP -1.83

RC 317.035 GL 12.12

PLANETOCENTRIC CONIC

C3 24.583 VHL 4.958

LNCH AZMTH LNCH TIME

90.00 20 12 46

90.00 10 34 6

100.00 21 38 36

100.00 11 50 39

110.00 22 37 5

110.00 12 46 59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$G714056.3 8GR 770.7 SG3 772.8 ST 4525.0 SR 676.3 Ss 1635.1

RRT -.5328 RRF -.5769 RTF .9914 CRT -.7107 CRS .8123 CST -.9875

S¢_14077.4 R23 .0562 R13 -.9915 LSA 4830.4 MSA 523.7 SSA 15.7

S6114062.3 SG2 651.9 THA 178.32 EL1 4550.8 EL2 473.1ALF 173.87

FLIGHT TIME 404.00 ARRIVAL DATE DEC 8 1965

DISTANCE 898.524 EARTH TO MARS

LO4. 36.61 VL 32.862 GAL -8.00 AZL 66.17 HCA 273.84 SMA 188.04 ECC .25030 INC 1.8319 vt 29.997

LOP 310.45 VP 23.840 GAP -13.13 AZP 89.88 TAt. 318.22 TAp 232.06 RCA 140.97 Ap¢ 235.11 V2 26.304

GP 1.74 2AL 146.24 ZAP 34.58 ET6 181.73 ZA_ 56.89 ET( 180.79 ZAC 86.28 ETC 257.75 CLP $4.54

DLA 9.19 RAL 189.29 RAO 6568.0 V(L 1_.081 PTH 2.16 VHP 5.418 DpA 9.04

L-I TIN£ INJ LAT INJ LONG INJ fiT A$C INJ AZNTH INJ TIME PO CST TIM

2553.35 -26.09 64.12 57.15 101.42 20 55 19 1953.4

4619.35 13.14 195.82 $2.45 64.69 11 51 7 4019.4

2276.51 -2T.31 43.46 56.86 102.66 22 16 32 1676.5

4STI.43 14,26 177.04 51.87 63.45 13 3 50 3771.4

2080.93 -30.56 23.86 55.90 106.12 23 30 55 1430.9

4189.76 17.22 161.60 50.22 60.00 13 58 49 3589.8

DIFFERENTIAL CORRECTIONS

T0(-2.7966 TRA 9.3818 TC3-8.4155 BAU 2.7684

ROE .5861 RRA -.0476 RCS .3640 FAU .12054

FOE-2.3767 FflA 5.7863 FCS-4.2451 BSP 49863

BDE 2.8598 BRA 9.3879 BC3 8.4234 FSP 2714

RAP 167.55 ECC 1.4046

INJ 2 LAT INJ 2 LONG

-24.25 55.93

9.62 168.91

-25.29 35.24

10.58 170.18

-28.05 15.57

13.10 154.91

ORBIT DETERMINATION ACCURACY

ST 4625.0 SR 677.5 88 1600.4

CRT -.7174 CRS .8182 CST -.9874

LSA 4913.3 MSA 519.6 SSA 15.6

ELI 4650.6 EL2 469.4 ALF 173.94

MID-COURSE EXECUTION ACCURACY

SGT14112.8 Srdl 769.4 663 728.8

flRT -.533Z RRF -.5768 RTF .9908

SG814193.6 RZ3 .0584 R13 -.9909

96114178.7 _ 650.7 THA 178.34

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

RL 146.54 LAL -.00

RP 208.16 LAp -1.83

RC 317.924 GL 11.95

PLANETOCENTRIC CONIC

C3 25.517 VHL 5.051

LNCH AZMTH LNCH TIME

90.00 20 19 19

90.00 10 33 1

100.00 21 44 54

100.00 11 50 7

110.00 23 2 47

110.00 12 48 4S

FLIGHT TI_ 406.00 ARRIVAL DATE DEC 10 1965

DISTANCE 902.642 EARTH TO MARS

LOL 36.61VL 32.887 GAL -8.21AZL 88.16 HCA 275.09 SMA 188.14 ECC .25253 INC 1.8409 vt 29.997

LOP 311.70 VP 23.868 GAP -13.32 AZP 89.64 TAL 317.38 TAp 232.47 RCA 140.63 Apo 235.64 V2 26.323

GP 1.71 ZAL 147.06 ZAp 33.93 ETS 161.73 ZAE 55.94 ETE 180.83 ZAC 86.37 ETC 257.67 CLP 33.89

DLA 8.71 RAL 189.96 RAD 6568.0 VEL 1Z.120 PTH 2.17 VHP 5.527 DpA 8.77 RAp 168.09 ECC 1.4199

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2546.89 -26.00 63.66 56.31 101.63 21 1 46 1946.9 -24.13 55.49

4644.19 13.88 197.30 53.73 65.06 11 50 25 4044.2 10.38 190.34

2270.86 -27.22 43.07 58.01 102.85 22 22 44 1670.9 -25.18 34.86

4395.43 14.98 176.45 53.17 63.83 13 3 23 3795.4 11.35 171.55

2027.12 -30.49 23.59 57.05 106.26 23 36 34 1427.1 -27.96 15.31

4211.95 17,97 162.68 51,53 60,42 13 58 55 3612.0 13.89 156.14

DIFFERENTIAL CONRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.9372 TRA 9.7013 TC3-8.2264 BAU 2.8089 96T14266.1 S_ 768.3 863 686.3 ST 4723.8 SR 678.7 88 1564.2

ROE .5981 RRA -.0504 RC3 .3524 FAU .11312 RRT -.5342 RRF -.5814 RTF .9902 CRT -.7239 CRS .8242 CST -.9873

F06-2.3360 FRA 5.5880 FC3-3.8379 68P 50238 $6814306.8 RZ3 .0608 R13 -.9903 LSA 4995.6 NSA 515.5 SSA 15.4

9DE 2.9975 ORA 9.7014 BC3 8.2339 FSP 2562 861|4292.0 SG2 649.2 THA 178.35 EL1 4749.5 EL2 465.7 ALF 174.01

LAUNCH DATE OCT SO 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC CCNIC

RL 148.54 LAL -.00

RP 208.01 LAP -1.84

RC $18.808 GL 11.77

PLAN(TOCENTRIC CONIC

CS 26. S07 VHL 5.149

LNCH AZMTH LNCH TIME

90.00 20 25 51

90.00 10 31 35

100.00 21 5t 10

100.00 11 49 17

110.00 23 8 29

110.00 12 48 2?

DISTANCE 906.TS0 EARTH TO MARS

L(X. $6.61 VL 32.892 GAL -8.42 AZL 86.15 HCA 276.34 SMA 188.23 ECC .25485 INC 1.8498 vl 29.997

LOP $12.95 VP 23.896 GAP -13.50 AZ1P 89.60 TAL 316.53 TAp 232.87 RCA 140.26 APO 236.20 V2 26.34 1

6P 1.68 ZAL 147.89 ZAP 33.30 ET6 181.73 ZAE $$.01 ETE 180.87 ZAC 86.46 ETC 257.60 CLP 33.26

DLA 8.22 RAL 190.66 RAID 8568.1 VI[L 12.161 PTH 2.18 VHp 5.640 DPA 8.50

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN

2540.68 -28.91 63.23 59.49 101.63 21 8 12 1940.7

4669.24 14.57 198.79 55.05 65.45 11 49 44 4069.2

2265.50 -27.14 42.69 59.19 103.04 22 26 56 1665.5

4419.66 15.71 179.88 54.50 64.23 13 2 56 3819.7

2023.54 -30.42 23.33 58.20 106.40 23 42 13 1423.5

4234.36 18.72 164.19 52.86 60.86 13 59 1 3634.4

DIFFERENTIAL CORRECTIONS

70(-3.0799 TRA10.0236 TC3-8.0350 BAU 2.6500

ROE .6104 RRA -.0536 RE3 .3412 FAU .10594

FOE-2.2929 FRA 5.$800 FC3-3.4599 B8P 50599

BDE S.1398 BRA10.0237 9C3 6.0422 FSP 2415

NIO-Q3URSE EXECUTION ACCURACY

SGT143RS.5 SGR 797.2 SG3 645.4

RRT -.5387 RRF -.5847 RTF .9895

SG014418.9 RZ3 .0634 R13 -.9896

S6114401.3 SG2 647.5 THA 178.36

RAP 168.66 ECC 1.4362

INJ 2 LAT INJ 2 LONG

-24.02 $5.07

11.14 191.79

-25.07 34.50

12.11 172.94

-27.67 15.06

14.69 157.39

ORBIT DETERMINATION ACCURACY

9T 4621.0 SR 679.6 SS 1526.6

CRT -.7801 CR8 .8300 CST -.9670

LSA 5076.7 MSA 511.2 SSA 15.2

EL1 4846.7 EL2 461.9 ALF 174.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 30 1964

HEL|OCENTR|C CONIC

RL 146.54 LAL -.DO

RP 207,66 LAP -1.84

RC 319.685 GL 11.59

PLANETO(ENTR|C C04NIC

C3 27.559 VHL §.250

LNCH AZMTH LNCH TIHE

90.OO 20 32 22

90.00 10 50 49

100.00 21 57 26

100.00 11 48 26

110.00 23 14 11

110.00 12 48 11

FLIGHT TIME 410.00 ARRIVAL DATE DEC 14 1965

DISTANCE 910.848 EARTH TO MARS

LOL 36.61VL 32.898 GAL -8.64 AZL 88.14 HCA 277.59 SHA 188.35 ECC .25727 INC 1.8588 vl 29.99?

LOP 314.20 VP 25.g22 GAP -13.69 AZP 89.75 TAL $15.65 TAp 233.25 RCA 139.88 APO 236.78 V2 26.357

GP 1.66 ZAL 148.71 ZAp 32.69 ETS 181.72 ZAE 54.10 ETE 180.91 ZAC 86.57 ETC 257.52 CLP 32.65

DLA 7.75 RAL 191.$4 RAD 6568.1VEL 12.204 PTH 2.19 VHP 5.755 DpA 8.21 RAp 169.24 ECC 1.4535

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2534.74 -25.85 62.81 60.68 102.05 21 14 57 1954.7 -25.91 54.67

4694.52 15.28 200.31 56.40 65.87 11 49 4 4094.5 11.89 193,27

2260.57 -27.06 42.35 60.38 103.21 22 35 6 1660.4 -24.97 34.15

4444.11 16.42 181.35 55.85 64.67 13 2 SO 3844.1 12.88 174.35

2020.29 -30.36 23.09 59.38 105.53 23 47 $1 1420.2 -27.79 14.84

4257.05 19.46 165.52 54.22 61.33 13 59 8 3657.1 15.48 158.66

DIFFERENTIAL C(_RRECTIONS

T02-3.2289 TRAIO.S534 TC3-7.8446 BAU 2.8928

ROE .6232 RRA -.0576 RC3 .5504 FAU .09904

F02-2.2490 FRA 5.1764 FCS-3.1114 BSP 50883

6DE 3.2885 8RA10.3556 BCS 7.8515 FSP 2270

LAt_4CN DATE OCT 30 1964

HELIOCENTRIC C_IC

RL 148.54 LAL -.00

RP 207.73 LAp -1.85

RC 320.558 GL 11.41

PLANETOCENTRIC CONIC

C3 28.675 VHL 5.$35

LNCH AZMTM LNCH T|ME

90.00 20 S8 $2

9Q.O0 10 29 44

100.00 22 S 41

100.O0 11 47 37

110.00 25 19 51

110.00 12 47 55

DIFFERENTIAL COIRECT|ONS

70E-3.3816 TRAI0.6931 TC3-7.6535 8AU 2.9366

ROE .6364 RRA -.0621 RCS .3189 FAU .05238

F02-2.2021 FRA 4.9727 FCS-2.7892 BSP 51153

BDE S.4410 BRAID.6933 BC3 7.6602 FSP 2130

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14501.7 SC_ 766.2 SG3 606.1 ST 4917.8 SR 680.5 SS 1488.5

RRT -.5380 RRF -.5889 RTF .9887 CRT -.7565 CRS .8561 CST -.9868

SG814521.9 R23 .0662 R13 -.9888 LEA 5158.1 MSA 506.8 SSA 15.0

S6114507.6 SG2 645.6 THA 178.37 EL1 4943.5 EL2 458.0 ALF 174.13

FLIGHT TIME 412.O0 ARRIVAL DATE DEC 16 1965

DISTANCE 914.928 EARTH TO MARS

LOL 36.61VL 32.904 GAL -8.88 AZL 88.13 HCA 278.85 SMA 188.43 ECC .25980 INC 1.8679 vl 29.997

LOP $15.46 VP 23.947 GAP -13.89 AZP 89.71 TAL 314.76 TAp 233.61 RCA 139.47 APO 257.38 V2 26.373

GP 1.63 ZAL 149.54 ZAP S2.0g ETS 181.72 ZAE 53.21ETE 180.94 ZAC 86.67 ETC 257.45 CLP $2.06

DLA 7.25 RAL 192.02 RAD 6568.2 VEL 12.249 PTH 2.20 VHP 5.873 DpA 7.92 RAP 169.84 ECC 1.4719

L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZ14TH INJ TIME PO CST TiN INJ 2 LAT INJ 2 LONG

2529.07 -25,75 62,42 61.89 102.21 21 21 1 1929.1 -23.81 54.28

4719.99 15.98 201,85 57,78 66.31 11 46 24 4120.0 12.64 194.76

2255.51 -26.98 41.99 61.58 103.38 22 41 16 1655.5 -24.87 35.82

4489.78 17.14 182.83 57.25 65.13 13 2 5 3868.8 13.64 175.78

2017,11 -30,30 22,87 60,57 106,65 23 53 29 1417,1 -27.72 14.65

4279,95 20,20 t66,88 55,62 61,82 13 59 15 3679.9 16.28 159.96

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G714804,7 SGR 765,2 SG3 568,1 ST 5012.4 SR 681.3 SS 1448.3

RRT -.5409 RRF -.5936 RTF .9878 CRT -.7426 CRS .8420 CST -.9865

S6814624,8 R23 ,0893 R13 -.9879 LSA 5237.6 NSA 502.4 SEA 14.9

SG114610.E SG2 A&3.S THA 178.37 ELI 5038.0 EL2 454.0 ALF 174.19

LAUNCH DATE OCT 30 1964

HELIOCENTRIC CONIC

PLIGHT TIME 414.00 ARRIVAL DATE DEC 18 1985

DISTANCE 918,995 EARTH TO MARS

-9,10 AZL 88.12 HCA 280.11 SMA 188.53 ECC .26244 1NC 1.8771 vl 29.997

APO 238.01 V2 26.368

ETC 257.37 CLP 51,48

RL 148.54 LAL -.00 LOL 56.61VL 32.909 GAL

RP 207.60 _Ap -1.65 LOP 316.72 VP 23.971 GAP -14.09 AZP 69.67 TAL 313.85 TAp 253.96 RCA 139.05

RC 321.425 GL 11.25 GP 1.60 ZAL 150.36 ZAP 31.52 ITS 181.72 ZAE 52.33 ETE 180.98 ZAC 86.78

PLAN(TOCENTRIC CONIC

C3 29,861VHL 5.464 DLA 6.76 RAL 192.69 RAD 6568,2 VEL 12.298 PTH 2.22 VHP 5,995 DpA 7.61 RAp 170.46 ECC 1.4914

LNCN AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZI4TH ZNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 45 20 2525,68 -25.67 62,04 63,12 102.38 21 27 24 1923,7 -25.71 53.92

90.00 10 28 40 4745.68 16,68 203,41 59,18 66,78 11 47 46 4145.7 13.$9 196.27

100.00 22 9 54 2250.92 -26,91 41,66 62,80 103.53 22 47 25 1650.9 -24.78 $3.51

100.00 11 46 46 4498.65 17.84 184.$4 58.64 65.61 13 I 41 3893.7 14.40 177.24

110.00 23 25 31 2014.27 -30.24 22.67 81.77 106.76 23 59 6 1414.3 -27.65 14.44

110.00 12 47 40 4303,06 20,94 168,27 57,04 62,34 13 59 23 $703.1 17.07 161.28

DIFFERENTIAL CCRRECTIONS

TDE-3.5398 TRA11.0415 TC3-7.4828 BAU 2.9818

ROE .6499 flRA -.0971 tiC3 .3098 FAU .08594

FDE-2.1SS7 FRA 4.7682 FC3-2.4917 BSP 51383

80( 3.5990 BRA11.0417 0C3 7.4692 FSP 1994

LAUNCH DATE OCT 50 1964

HELIOCENTRIC C._NIC

RL 148.$4 LAL -.00

RP 207.46 LAP -1.85

RC 322.286 GL 11.05

PLANETOCENTRIC CONIC

C3 31.120 VHL 5.579

LNCH AZI4TH LNCH TIN(

90.00 20 51 47

90,00 10 27 37

100.00 22 18 6

100.00 11 45 59

110.00 23 31 10

110.00 12 47 25

DIFFERENTIAL C.X_RECTiONS

10E-3.7094 TRAIl.S995 TC3-7.2757 BAU 5.0288

ROE .6959 RRA -.0727 RC3 .3001 FAU .07974

F02-2.1032 FRA 4.5631 FC3-2.2102 BDP 51588

BOE 3.7624 BRA11,3998 BC3 7,2798 FSP 1883

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714704,0 SGR 784.3 SG3 531.6 ST 5105.6 SR 681.9 SS 1407.4

RflT -.5443 RRF -.5992 RTF .9868 CRT -.7486 CRS .8481 CST -.9861

SG814723,8 R23 ,0727 R13 -o9889 LSA 5316.5 NSk 497.9 SSA 14.7

S6114709.9 SG2 840.9 THA 178.38 EL1 5151.3 EL2 449.9 ALF 174.25

FLIGHT TIME 416.00 ARRIVAL DATE DEC 20 1965

DISTANCE 923,047 EARTH TO MARS

LOL 36.81VL 32,915 GAL -9,34 AZL 88,11HCA 281,37 SMA 188,63 ECC ,26519 INC 1.8663 vl 29,967

LOP 317.96 VP 23.995 GAP -14.29 AZP 89.63 TAL 312.95 TAP 234.29 RCA 138.61 APO 238.65 V2 26.402

GP 1,58 ZAL 151,18 ZAP 30,96 ITS 181,71ZAE 51,47 ETE 181,01ZAC 86.90 ETC 257,29 CLP 30.92

DLA 6,27 RAL 193,$7 RAO 8588,2 VEL 12,349 PTH 2,25 VHP 6,1.17 OpA 7,30 RAP 171,09 ECC 1,5122

L-| TIN( INJ LAT INJ L_G |NJ RT AS(: INJ AZ14TH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

251R.56 -25.60 61,89 64.56 102.54 21 53 46 1918.6 -23.61 53.58

4771,52 17,$8 205,00 60,61 67,28 11 47 9 4171.5 14,14 197.81

2246.59 -26.84 41.56 84.03 105.67 22 53 33 1646.6 -24.69 83.22

4518,72 18,54 185,87 80,08 66,12 13 1 18 3918,7 15,16 178,72

2011.68 -50.19 22.49 82.99 106.85 24 4 42 1411.7 -27.59 14.26

4326,40 21,67 189,69 58,49 62,89 13 59 31 $726,4 17.86 162.63

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714900,7 SGR 763,4 SG3 496,5 ST 5197,4 SR 682.4 SS 1865,2

RRT -.5483 _ -.6054 RTF .9857 CRT -.7545 CRS .8542 CST -.9856

SGa14820.4 R23 .0784 R13 -.9858 LSA 5394.3 MSA 493.3 SSA 14.5

S6114806.6 SG2 638.1 THA 178.38 EL1 $223.0 EL2 445.6 ALF 174.30

6O8



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OCT 30 1964 FLIGHT TIME 418.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC

RL 148.54 LAL -,00

RP 207.36 LAP -1.85

RC 323.141 GL 10.86

PLANETOCENTRIC CONIC

C5 32.459 VHL 5.697 DLA 5.78 RAL 194.04 RA0 6586.3 VEL 12.403 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME

90.00 20 58 13 2513.72 -25.52 61.35 65.61 102.70 21 40 6

90.00 10 26 55 4797.55 18.04 206.61 62.07 67.80 11 46 33

100.00 22 22 17 2242.53 -26.78 41.08 65.28 103,81 22 59 40

100.00 11 45 11 4543.97 19.23 187.43 61.54 66.66 13 0 55

110.00 23 36 48 2009.34 -30.14 22.32 64.23 106.94 24 10 17

110.00 12 47 10 4349.93 22.39 171.13 59,97 63.47 13 59 40

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECUTIOIN ACCURACY

TDE-3.8712 TRA11.7687 TC3-7.0833 8Au 3.0764 SGT14893.4 Sr._t 762.5 663 462.6

RDE .6783 RRA -.0769 RC3 .2906 FAU .07368 RRT -.5528 RRF -.6122 RTF .9844

FDE-2.0302 FRA 4.3577 FC5-1.9651 851: 51735 S6814912.9 R23 .0805 R15 -.9845

BO£ 3.9302 BRAll.7690 BC3 7.0692 F54 • 1755 S6114899.4 SG2 655.2 THA 178.38

O|ST_NCE 927.080 E_RTH TO MARS

LOL 36.61 VL 32.921 GAL -9.59 AZL 88.10 MCA 282.63 SMA 188.73 ECC .26807 1NC 1.8957 vl 29.997

LOP 519.24 VP 24.017 GAp -14.50 AZp 89.59 TAL 311.98 TAp 234.61 RCA 138.14 APO Z39.33 vZ 26.416

GP 1.55 ZAL 132.00 ZAp 30.42 ETS 181.71 ZAE 50.63 ETE 181.05 ZAC 87.03 ETC 257.21 CLP 30.38

2.24 VHp 6.244 DpA 6.99 RAp 171.74 ECC 1.5342

PO CST TIN INJ Z LAT INJ 2 LONG

1913.7 -23.5Z 53.25

4197.5 14,87 199.36

1642.5 -24.61 32.95

3944.0 15.91 180.22

1409.3 -27.53 14.10

3749.9 18.65 164.00

ORBIT DETERMINATION ACCURACY

ST 5286.9 SR 682.7 SS 1321.6

CRT -.7602 CRS .8603 CST -.9851

LSA 5470.4 MSA 488.8 SSA 14.3

EL1 5312.5 EL2 441.4 ALF 174.35

LAUNCH CATE OCT 31 1964 FLIGHT TIME 182.00 ARRIVAL DATE MAY 1 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 244.85 LAp 1.12

RC 132.477 GL 14.35

PLANETOCENTRIC CONIC

C_ 39.182 _HL 6.260

LNCH AZMTH LNCH TIME

90.00 18 36 36

90.00 10 48 34

lO0.OO 20 6 34

100.00 12 1 17

110.00 21 33 59

110.00 12 50 21

DIFFERENTIAL CORRECTIONS

TDE 1.3833 TRA-3.2106 TC3 .7084 8AU .5773

ROE -.3689 RRA .0599 RE3 -.1305 FAU .07789

FOE -.7458 FRA 2.6638 FC5-1.7210 BSP 11648

8DE 1.4316 8RA 3.2112 8C3 .7203 FSP 836

DISTANCE 474.940 EARTH TO MARS

LOL 37.61 VL 34.582 GAL -8.01 AZL 87.40 HCA 154,48 SMA 224.36 ECC .36264 INC 2.5959 vl 30.005

LOP 192.11 VP 22.255 GAp 20.67 AZp 92.34 TAL 329.40 TAp I23.88 RCA 143.00 Apo 305.72 v2 22.463

GP -1.94 ZAL 134,24 ZAp 169.94 ETS 189.72 ZAE 157.10 ETE 353.31 ZAC 86.29 ETC 256.17 CLF 170.13

DLA 15.65 RAL 160.03 RAD 6568.5 WEL 12,671 pTH 2.50 _Hp 9.352 OpA -1.41R_F 181.78 ECC 1.6448

L-I TIME INJ CAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2890.40 -28.51 88.45 59.75 89,50 19 24 46 2290.4 -28.08 79.77

4515.95 10.05 189.80 50.58 65.39 12 3 49 3915.9 6.40 183.02

2600.27 -29.89 67.09 59.75 90.55 20 49 54 2000.3 -29,49 58.31

4281.29 11.45 171.81 49.84 62.20 13 12 38 3681.3 7.64 165.10

2326.75 -34.05 46.15 58.58 93.42 22 12 43 1726.7 -33.19 37.01

4127.57 15.07 138.06 47.75 58.93 13 59 9 3527.6 10.84 151.51

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3421.2 SGR 379.4 563 293.3 ST 1562.7 9R 338.1 SS 826.9

RRT -.5749 RRF .5645 RTF -.9045 CRT -.8389 CRS -.7046 CST .9765

SGB 3442.1 R25 -.0489 R13 .9048 LSA 1782.5 MSA 249.5 SSA 24.9

661 5428.2 SG2 309.8 THA 176.32 EL1 1588.6 EL2 181.0 ALF 169.57

LAUNCH DATE OCT 31 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 3 1965

HELIC_ENTRIC CONIC

RL 148.50 LAL -.00

RP 243.99 LAp 1,09

RC 134.631 GL 14,80

PLANETC_ENTRIC CC_N|C

C3 37.662 VHL 6.137

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 30 88 2900.43 -28.30

90.00 10 53 17 4485.91 9.13

100.00 20 1 22 2608.90 -29.89

100.00 12 5 54 4252.60 10.34

110.00 21 29 41 2332.56 -34.06

110.00 12 33 44 4101.77 14.13

DIFFERENTIAL CORRECTIONS

TDE 1.3613 TRA-3.1820 TC3 .7890 BAU .3886

RDE -.3341RRA .0732 RC5 -.1394 FAU .08014

FOE -.7489 FRA 2.7501 FC3-1.84Z5 BSP 11848

8DE 1.4066 8RA 3.1829 8C3 .7717 FSP 880

DISTANCE 477.576

LOL 37.61 _L 34.501 GAL -7.83 AZL 67._T HCA

LOP 193.02 VP 22.153 GAp 20.11 AZP 92.39 TAL

GP -2.04 ZAL 155.81 ZAp 169.45 ETS 169.77 ZAE

EARTH TO MARS

155.59 S_AA 222.26 ECC .35587 INC 2.6289 vt 30,005

529.67 TAp 125.06 RCA 143.16 AFO 301.35 v2 22.486

156.95 ETE 353.28 ZAC 86.28 ETC 256.14 CLF 169.64

DLA 16.20 RAL 179.92 RAO 6568,5 VEL 12.611PTH 2.29 VHp 9.152 DpA -1.68 RAp 182.13 ECC 1.6198

INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

89.17 59.11 89.13 19 19 18

188.07 49.91 63.08 12 8 3

67.75 59.13 90.22 20 44 51

170.18 49,17 61.86 15 16 27

46.60 58.98 93,15 22 8 34

156.62 47.05 58,56 14 2 6

MID-COURSE EXECUTION ACCURACY

8GT 3471.9 3GR 379.0 SG3 307.3

RRT -,8078 RRF .5988 RTF -.9076

9G8 5492.5 R25 -.0541 R13 .9080

SG1 3479.6 SG2 300.3 THA 176.18

PO CST TIM INJ 2 LAT INJ 2 LONG

2300.4 -28.13 80.51

3885.9 5.45 181.33

2008.9 -29.54 58.95

3652.6 6.70 163.50

1752.6 -33.24 37,46

3501.8 9.89 150.11

ORBIT DETERMINATION ACCURACY

ST 1573.9 9R 331.5 SS 839.6

CRT -.8439 CRS -.7063 CST .9750

LSA 1797.0 MSA 249,7 SSA 24.5

EL1 1598.9 EL2 175.0 ALF 169.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE O_T 31 1984 FLIGHT TIN( 188.00 ARRIVAL DATE MAY 5 lS65

HELIOCENTRIC CC_IC

RL 148.50 LAL -.OO

RP 243.T5 LAp 1.07

RC 138.814 GL 1S.28

PLANETOCENTRIC CONIC

¢3 39.232 VHL 8.019

LMCM AZMTH LNCH T|k_[

RO.OO 18 25 0

90.00 1Q 58 21

100,00 19 55 53

100.00 12 10 R

110.00 21 25 11

110.00 12 57 Zt

DIFFERENTIAL C_RRECTIONS

TDE 1.3401 TRA-3.19t7 TC3 .8128 BAU .4003

ROE -.3399 RRA .0887 RC3 -.149t FAU .08250

FOE -.7508 FRA 2.7985 FC3-1.9714 BSP 12030

BOG 1.3628 BRA 3.1529 BC3 .8284 FSP 928

D|STANCE 480.283 EARTH TO MARS

LOL 37.81Vk 34.423 GAL -7.85 AZL 87.34 HCA 156.30 SNA 220.28 (CC .34935 INC 2.8845 vl 30.005

LOP 193.93 VP 22.058 GAP 19.55 AZP 92.44 TAb 329.94 TAp 128.25 RCA 143.33 kPO 297.24 V2 22.510

GP -2.18 ZAL 133.37 ZAP 168.94 ETS 189.96 ZAE 156.84 (TE 353.20 ZAC 86.26 ETC 258.12 CLP 169.15

DLA 16.77 RAL 179.81RAD 6568.4 VEL 12.554 pTH 2.28 VHP 8.955 DPA -1.97 RAp 182.46 ECC 1.5963

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

2911.83 -t8.29 90.00 58.50 88.72 19 13 32 2311.8 -28.17 81.84

4454.93 8.17 188.30 49.28 62.79 12 12 38 3854.9 4.46 179.59

2818.77 -29.89 68.47 58.53 89.83 20 39 32 2016,8 -29.60 59.67

4223.23 9.59 188.51 48.52 61.55 13 20 32 3623.2 5.71 161.86

2339.38 -34.08 47.13 58.41 92.83 22 4 10 1739.4 -33.31 37.98

4075.36 |3.21 155.15 48.38 58.18 14 5 16 3475.4 8.9l 148.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3521.7 SGR 380.0 SG3 321.9 ST 1584.8 SR 324.8 SS 852.0

RRT -.6416 flRF .6339 RTF -.9108 CRT -.8498 CRS -.7084 CST .9732

SG8 3542.1 fl23 -.0593 R13 .9111 LSA 1810.9 MSA 250.7 SSA 23.9

SGt 3530.1 SGZ 290.7 THA 176.01 EL1 1608.9 ELI 168.5 ALF 170.02

LAUMCM DATE OCT 31 1984 FLIGHT TIM( 188.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC C_NIC

RL 148.50 LAL -.00

RP 243.50 LAP 1.05

RC 139.022 GL 15.78

PLAN(TOCENTR I C C_NIC

C3 34.886 VHL 5,ROe

LNCH AZI4TH LNCH TIM(

90.00 18 18 41

90.00 II 3 48

100,00 19 50 5

100.00 12 15 5

110.00 21 20 2T

110.00 13 I 13

DIFFERENTIAL C_RRECTION8

TOE 1.5182 TRA-5,1221

ROE -.3281 RRA .IOOQ

FOE -.7513 FRA 2.8892

BOG 1.3580 BRA 3.1227

DISTANCE 483.058 EARTH TO MARS

LOL 37.81 VL 34.349 GAL -7.48 AZL 87.30 HCA 157.22 SMA 218.43 ECC .34309 INC 2.7029 vl 30.005

LOP 194.85 VP 2t.985 GAP 18.99 AZP 92.49 TAL 330.22 TAp 127.44 RCA 143.49 APO 293.37 V2 22.535

GP -2.29 ZAL 132.91 ZAP 1_.4_ ETS 189.96 ZAE 156.78 ETE 353.06 ZAC 86.22 ETC 256.10 CLP 168.65

DLA 17,37 HAL 179.70 RAID 95_,4 V[L 12.500 PTH 2,26 VHP 8,764 DPA -2.28 RAP 182.78 ECC 1.5741

L-I TIN_ INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2924.75 -28.27 90.94 57.92 88.24 19 7 28 2324.8 -28.21 82.28

4422.RR 7.17 184.48 48.69 62.53 12 17 31 3822.9 3.43 177.79

2830.01 -29.89 69.30 57.96 89.39 20 33 55 2030.0 -29.65 60.51

4192.87 8.60 166.60 47.92 61.26 13 24 58 5592.9 4.70 160.18

2347.31 -34.10 47.75 57.68 92.47 21 59 34 1747.3 -33.39 38.58

4048.33 12.24 153.66 45.75 57.83 14 8 41 3448.3 7.90 147.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8861 2AU .4117 SGT 3570.7 $GR 382.4 SG3 337.3 ST 1594.3 SR 317.9 SS 864.0

NC3 -.1598 FAu .08498 flRT -.6757 RNF .8693 RTF -.9138 CRT -.8561CR3 -.7107 CST .9712

FC3-2.1065 6SP 12208 $88 3591.2 fl23 -.0651 913 .9142 LSA 1823.5 MSA 252.5 3Sk 23.3

BC3 .8827 FSP 976 SG1 3580.1 84;2 281.1 THA 175.84 EL1 1617.6 EL2 161.9 ALF 170.21

LAUNCH DATE OCT 51 tgSa FLIGHT TIN[ 190.00 ARR|VAL DATE HAY g 1965

H[LIOC(NTR|C CONIC

RL 146,50 LAL -.00

RF 243.25 LAp 1.02

RC 141.251 GL 16.31

PLANETOCENTRIC CONIC

C3 33.621VHL 5.798

LNCH A_4TH LNCH TIME

gO.DO 18 11 58

90.00 11 g 41

100.00 19 43 5T

tO0.OD 12 20 24

110.09 21 15 28

110.00 13 5 22

DIFFERENTIAL CORRECTIONS

TDE 1.3032 TRA-3.0820

ROE -.3131 RRA .1148

FOE -.7487 FRA 2.9431

8DE 1.3403 GRA 3.0841

DISTANCE 485.896 EARTH TO MARS

LOL 57.61 VL 34.277 GAL -7.31 AZL 87.26 HCA 158.13 SMA 216.66 ECC .35705 INC 2.7443 vl 30.005

LOP 1g5.76 VP 21.879 GAP 18.44 kip 92.55 TAL 330.50 TAp 128.63 RCA 143.65 APO 289.71 v2 22.560

GP -2.43 ZAL 132.43 ZkP 187.90 ETS 190.14 ZA( 156.76 ETE 352.92 ZAC 86.17 ETC 256.08 CLP 168.15

DLA 17.99 RAL 179.60 RAD 6568.3 VEL 12.450 PTH 2.25 VHP 8.576 DPA -2.58 RAp 183.09 ECC 1.5533

L-I TIME IHJ LAT INJ LONG INJ RT ASC lHJ AZIATH INJ TIME PO CST TIM IHJ 2 LAT |NJ 2 LONG

2939.39 -28.23 92.01 57.36 87.71 19 0 57 2339.4 -28.25 83.35

4389.60 8.12 182.60 48.15 62.30 12 22 51 3789.6 2.36 175.93

2842.76 -29.87 70.25 57.42 88.89 20 27 59 2042.8 -29.71 61.45

4161.44 7.57 165.04 47.36 60.99 13 29 45 3561.4 3.64 158.45

2356.45 -34.13 48,46 37,38 92,05 21 54 44 1756.5 -33.47 39.28

4020.54 11.22 152.15 45.15 57.50 14 12 23 3420.5 6.86 145.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9347 BAU .4272 SGT 3817. _ 3GR 386.8 983 353.3 ST 1608.9 9R 311.5 SS 875.1

RC3 -.1718 FAU .08748 RRT -.7117 RRF .7040 RTF -.9177 CRT -.8649 CRS -.7125 CST .9676

FC3-2.2525 BSP 12196 SG8 3838.1 923 -.O672 913 .9181 LSA 1838.0 MSA 257.5 SSA 22.1

RC3 .9504 FSP 1031 SGI 3826.0 $G_ 271.0 THA 175.62 ELI 1629.6 £L2 154.2 ALF 170.39

LAUNCH DATE OCT 31 1984 FLIGHT TIME 192.00 ARRIVAL OATE MAY 11 1985

HELIOCENTRIC T_NIC OISTANCE 488.791

RL 148.50 LAb -o00 LOL 37.61 VL 34.209 GAL -7.15 AZL 67.21MCA

RP 243.00 LAp 1.00 bOP 196.68 VP 21.797 GAP 17.69 AZlP 92.61 TN,

RC 143.499 GL 16.88 GP -2.59 zAI. 131.94 ZAP 167.$6 ETS 190.33 ZAE

PLAN(TOCENTRIC CONIC

C3 32.435 VHL 5.895 OkA

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 4 47 _85.94 -26.16 93,22 58,84 87,10 18 54 3

90.00 11 18 6 4334.98 5.02 190._4 47.66 62.10 12 28 41

100.00 19 37 25 2687.24 -29.65 71.33 36.92 99.32 20 21 42

100.00 12 28 R 4129.89 6.49 143.22 46.95 60.76 13 34 58

110.00 21 10 13 2388.93 -34.15 49.29 56.92 91.58 21 49 39

110.00 13 9 51 3991.97 10.17 150.60 44.61 57.19 14 18 23

DIFFERENTIAL CORRECTIONS NIO-CouRSE [XECUTION ACCURACY

TOE 1.2T20 TRA-3.0$RG TC3 .9839 BAU .4341 SGT 3i61.2 _ 392.6 SG3 370.1

flOE -.3001RRA .1198 RC3 -.1842 FAU .09022 RRT -.7427 RgtF .7395 RTF -.9194

FOE -.7449 FflA 5.0174 FC3-2.4040 8SP 12571 _ 3697.2 fl23 -.0794 913 .9199

BOG 1.3070 BflA 3.0615 BC3 1.0010 F94 b 1084 SG1 3677.8 SG2 261.1THA 175.43

EARTH TO MARS

159.05 SNA 215.03 ECC .33126 INC 2.7693 vl 30.005

330.79 TAP 129.84 RCA 143.80 APO 286.26 V2 22.585

156.78 [T[ 352.71 ZAC 86.11 ETC 256.08 CLP 167.63

18.85 RAL 179.S0 RAO GS68.3 V[L 12.402 PTH 2.24 VHP 8.3g3 DPA -2.86 RAP 183.39 ECC 1.5338

PO C$T TIM INJ 2 LAT INJ 2 LONG

2355.9 -28.28 84.56

3755.0 1.25 174.00

2057.2 -29.76 62.52

3528.9 2.34 136,66

1766.9 -33.56 40.0g

33g2.D 5.78 144.27

ORRIT 0ETERNINAT/ON ACCURACY

ST 1608.7 SIR 304.6 SS 886.7

CRT -.8705 CR$ -.7186 CST .9663

LSA 1843.9 MSA 258.4 SSA 21.7

EL1 1630.7 EL2 148.0 ALF 170.56
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JPLTM 33-IOO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIME 194.00 ARRIVAL DATE MAY 13 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 242.74 LAP ,97

RC 145.763 GL 17.45

PLANETOCENTRIC CONIC

C5 31.524 VHL 5.597

LNCH AZMTH LNCH TIME

90.00 17 57 4

90.00 11 23 7

100.00 19 30 26

100.O0 12 52 26

110.OO 21 4 58

110.OO 15 14 45

DIFFERENTIAL CORRECTIONS

TOE 1.2556 TRA-5.0198 TC3 1.0533 BAU .4489

ROE -.2880 RRA .1451RC3 -.1985 FAU .09297

FOE -.7411FRA 3.0963 FC3-2.5696 8SP 12581

BDE 1.2883 8RA 3.0235 8C3 1.0718 FSP 1144

DISTANCE 491.741 EARTH TO MARS

LOL 37.61VL 54.145 GAL -6.99 AZL 87.16 HCA 159.97 SMA 215.47 ECC .52568 INC 2.8385 vl 30.005

LOP 197.60 VP 21.721 GAp 17.55 AZP 92.67 TAL 551.08 TAp 151.04 RCA 145.95 APO 282.99 V2 22.611

GP -2.76 ZAL 151.43 ZAp 166.81ETS 190.56 ZAE 156.85 ETE 552.44 ZAC 86.03 ETC 256.04 CLP 167.10

OLA 19.35 RAL 179.41RAD 6568.2 VEL 12.557 pTH 2.23 VHp 8.213 DpA -3.18 RAp 183.67 ECC 1.5155

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2974.74 -28.11 94.59 56.35 88.42 18 46 59 2574.7 -28.31 85.95

4518.62 3.86 1?8.60 47.22 61.95 12 35 6 3718.6 .O7 171.97

2673.68 -29.81 72.55 56.45 87.68 20 14 59 2073.7 -29.81 63.74

4094.91 5.35 161.34 46.40 60.55 13 40 41 3494.9 1.39 154.79

2378.95 -34.17 50.22 56.51 91.01 21 44 17 1778.9 -53.65 41.01

3962.42 9.08 149.01 44.12 56.90 14 20 46 3362.4 4.66 142.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5711.6 _ 401.3 SG5 567.7 ST 1618.5 SR 298.7 SS 897.2

RRT -.7765 RRF .7727 RTF -.9230 CRT -.8805 CRS -.7199 CST .9621

8GB 3735.2 RZ3 -.0836 R13 .9235 LSA 1855.5 MSA 265.4 SSA 20.4

SG1 3724.7 SG2 252.0 INk 175.18 EL1 1659.9 EL2 !39.7 ALF 170.70

LAUNCH DATE OCT 31 1964 FLIGHT TIME 196.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC DISTANCE 494.741 EARTH TO MARS

RL 148.50 LAL -.00 LOL 37.61VL 34.079 GAL -6.83 AZL 8T.11HCA 160.89 SNA 212.00 ECC .52031 INC 2.8922 V1 50.005

RP 242.47 LAp .95 LOP 198.52 VP 21.649 GAP 16.81 AZP 9Z.T5 TAL 331.37 TAp 132.25 RCA 144.09 Apo 279.90 V2 22.638

RC 148.041 GL 18.07 GP -2.95 ZAL 130.91 ZAp 186.25 ETS 190.83 ZAE 156.95 ETE 352.11 ZAC 85.93 ETC 256.02 CLP 166.56

PLANETOCENTRIC CONIC

CS 30.288 VHL 5.503 OLA 20.05 RAL 179.34 RAO 6568.2 VEL 12.$15 PTH Z.22 VHp 8.038 DpA -3.31 RAp 183.94 ECC 1.4985

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 48 44 2998.09 -28.01 96.15 55.91 85.65 18 38 40 2396.1 -28.52 87.49

90.00 11 50 51 4280.36 2.63 178.46 46.86 61.80 12 42 12 3680.4 -1.16 169.84

100.00 19 22 56 2692.32 -29.75 73.93 56.04 86.96 20 7 48 2092.3 -29.86 65.13

100.00 12 39 20 4059.36 4.16 159.37 46.02 60.37 13 47 O 5459.4 .18 152.84

110.00 20 58 44 2392.61 -34.18 51.29 56.16 90.38 21 38 36 1792.6 -35.75 42.07

110.00 13 20 2 3931.84 7.94 147.38 43.S9 56.64 14 25 34 3331.8 3.50 141.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION_ACCUR ACY

TOE 1.2252 TRA-2.9957 TC3 1.1064 BAU .4585 SGT 3757.4 _ 412.2 SGS 406.0 ST 1618.4 SR 292.5 SS 907.8

ROE -.2T89 RRA .1616 RC3 -.2136 FAU .09595 RRT -.8063 I_ .8054 RTF -.9248 CRT -.8681CRS -.T255 CST .9598

FOE -.7551FRA 3.1756 FC3-2.7428 BSP 12899 SG8 3779.9 RL5 -.0972 R15 .9253 LSA 1859.1MSA 268.6 SSA 19.8

BDE 1.2559 BRA 2.9980 BC3 1.1269 FSP 1203 _1 5772.1 SGZ 243.5 THA 174.93 EL1 1639.2 EL2 132.6 ALF 170.83

LAUNCH DATE OCT 31 1964 FLIGHT TIME 198.00 ARRIVAL DATE MAY 17 1965

DISTANCE 497.789 EARTH TO MARS

-8.68 AZL 87.05 HCA 161.81 SMA 210.60 ECC .31515 INC 2.9511 vl 30.005

331o66 TAp 133.47 RCA 144.23 APO 276,98 V2 22.664

157.09 ETE 551.71 ZAC 85.80 ETC 256.00 CLP 166.01

HELIOCENTRIC CONIC

RL 148.50 LAL -.00 LOL S?.61VL 54.019 GAL

RP 242.20 LAP ,92 LOP 199.44 yp 21.581 GAP 18.26 kip 92.80 TAL

RC 150.330 GL 18.74 GP -5.16 ZAL 150.36 ZAP 165.67 ETS 191.14 ZAE

PLANETOCENTRIC CONIC

CS 29.322 VHL 3.415 DLA 20.81RAL 179.28 RAD $568.2 VEL 12.276 PTH 2.21VHp 7.867 DpA -3.86 RAp 184.19 ECC 1.4826

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 39 38 3020.52 -27.87 97.92 55.50 84.77 18 29 58 2420.5 -28.50 89.28

90.00 11 39 29 4239.70 1.32 174.19 46.59 $1.71 12 50 8 3639.7 -2.47 167.57

100.00 19 14 49 2713.59 -29.68 75.50 55.67 86.13 20 0 _ 2113.6 -29.88 66.71

100.00 12 46 59 4021.86 2.90 157.31 45.71 60.24 13 54 0 3421.9 -1.09 150.79

110.00 20 52 25 2408.23 -34.18 52.51 55.86 89.66 21 32 33 1808.2 -33.85 43.28

110.00 13 25 52 $899.98 6.74 145.69 43.35 56.41 14 30 52 5300.0 2.28 139.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.2002 TRA-2.9616 TC3 1.1674 BAU .4865 SGT 3802.2 SGR 428.4 SG5 425.2 ST 1620.5 9R 286.5 SS 918.1

ROE -.2646 RRA .IT90 RC3 -.2507 FAU .09907 RRT -.8332 RRF .8357 RTF -.9270 CRT -.8979 CRS -.7519 CST .9563

FOE -.7272 FRA 3.2575 FC3-2.9252 BSP 13089 St,,8 3825.1RZ3 -.1092 R13 .9277 LSA 1864.1MSA 274.5 SSA 18.8

8DE 1.2290 BRA 2.9870 BC5 1.1900 FSP 1264 SGt 3S17.9 _2 2S4.8 THA 174.64 EL1 1640.7 EL2 124.6 ALF 170.93

LAUNCH DATE OCT 31 1964 FLIGHT TIME 200.00 ARRIVAL DATE NAY 19 1965

HELIOCENTRIC CON1C

RL 148.50 LAL -.00

RP 241.93 LAp .89

RC 152.SZ9 G4_ 19.45

PLANETOCENTRIC CONIC

C3 28.427 VHL 5.332

LNCH AZMTH LNCH TIME

90.00 17 29 36

90.00 11 49 11

100.00 19 5 5T

100.O0 12 55 31

110.00 20 45 38

110.00 15 32 19

DIFFERENTIAL CCRRECTIONS

TOE 1.1753 TRA-2.9284

ROE --2538 RRA .1975

FDE -.7148 FRA 3.3441

BDE 1.2025 BRA 2.9351

D1$TANCE 500.882 EARTH TO MARS

LOt. 37.61 VL 33.960 GAL -6.53 AZL 96.98 HCA 162.74 SMA 209.29 ECC .31019 INC 3.0165 vl 30.005

LOP 200.37 VP 21.518 GAP 15.75 AZP 92.88 TAL 331.95 TAp 134.69 RCA 144.57 APO 274.21 V2 22.692

;p -3.40 2AL 129.80 ZAP 165.07 ETS 191.51 ZNE 15T.26 ETE 351.23 ZAC 85.65 ETC 255.98 CLF 165.45

OLA 21.61 RAL 179.24 RAD 6568.1 VEL 12.239 pTH 2.20 VHP 7.699 DpA -4.25 RAP 184.43 ECC 1.4678

L-I TINE INJ LAT 1NJ LONG |NJ RT ASC [NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

S048.65 -27.$8 99.96 55.14 83.76 18 20 24 2448.? -28.25 91.54

4196.07 -.09 171.76 46.40 61.68 12 59 7 3596.1 -3.87 165.13

2737.95 -29.54 T7.30 55,55 85,t9 19 51 35 2138.0 -29.89 68.52

3982.00 1.55 155.12 45.49 60.t4 14 I 55 5382.0 -2.44 148.60

2426.08 -34.17 55.90 55.63 88.83 21 26 4 1826.1 -33.95 44.66

3866.65 5.48 143.93 45.05 56.21 14 56 46 3266.6 1.01 137.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2300 BAU .4770 SGT 3843.6 SGR 444.1 SG5 445,3 ST 1621.1 SR 281.1 SS 927.7

RC3 -.2497 FAU .10226 RRT -.8588 RRF .8633 RTF -.9294 CRT -.9086 CRS -.7387 CST .9518

FC3-3.1144 BSP 13257 8¢,8 5869.2 R23 -.1216 RI3 .9301 LSA 1867.4 MSA 282.7 SSA 17.7

BC3 1.2551 FSP 1332 SGi 5862.S $62 226,4 THA 174.31 EL1 1641.2 EL2 115.9 ALF 171.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE 0C7 51 1964 FLIGHT T|ME 202.00 ARRIVAL DATE MAY 21 !g65

HELIOCENTRIC CONIC DISTANCE 504.017 EARTH TO MARS

RL 148.$0 LAL -.DO LOL 37.61 VL 33.904 GAL -8.39 AZL 66.91HCA 165.66 SMA 208.04 ECC .30541 INC 5.0890 V1 30.005

RP 241.65 LAP .87 LOP 201.29 VP 21.459 GAP 15.23 AZp 92.96 TAL 332.25 TAp 135.91 RCA 144.50 APO 271.58 V2 22.720

RC 154.936 GL 20.22 GP -3.88 ZAL 129.21 ZkP 164.45 ETS 191.94 ZAE 157.47 ETE 350.64 ZAC 85.47 ETC255.97 CLP 164.68

PLANETOCENTR|C COt_IC

C3 27.602 VHL 5.254 OLA 22.47 RAL 179.22 RAO 8568.1VEL 12.206 PTH 2.19 VHp 7.536 Opk -4.82 RAP 184.64 ECC 1.4543

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 18 22 3081.40 -27.41 102.32 54.82 82,61 18 9 44 2461.4 -28.15 93.75

90.00 12 0 16 4148.64 -1.62 169.12 46.34 61.73 13 9 25 3548.6 -5.59 162.46

100.00 18 56 10 2768.07 -29.36 79.38 55.08 64.12 19 42 16 2166.1 -29.87 70.61

100.00 13 S 10 3939.20 .Og 152.77 45.39 60.11 14 10 49 3339.2 -3.88 146.24

110.00 20 38 18 2448.55 -34.13 55.50 55.47 87.89 21 19 4 1846.5 -34.04 46.26

110.00 15 59 31 3831.49 4.15 142.08 42.86 56.04 14 43 23 3251.5 -.34 135.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1524 TRA-Z.8925 TC3 1.2960 BAu .4886 SGT 3884.1SGR 466.2 863 466.3 ST 1821.7 SR 276.3 SS 937.5

ROE -.2433 RRA .2173 RC3 -.2712 FAu .10574 RRT -.8818 RRF .8882 RTF -.9317 CRT -.9205 CRS -.7479 CST .9469

FDE -.7026 FRA 3.4306 FC3-3.3165 B3P 13375 SG8 3912.0 R23 -.1357 R13 .9325 LSA 1670.7 MSA 291.9 SSA 16.6

BDE 1.1778 8RA 2.9006 BC3 1.3241FSP 1397 SGI 3905.9 $62 218.6 THA 173.94 ELI 1641.6 EL2 106.7 ALF 171.05

LALRACH DATE OCT 31 lg64 FLIGHT TIME 204.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 241.38 LAp .84

RC 157.250 GL 21.05

PLANETOCENTRIC CONIC

C3 26.849 VHL 5.182 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 5 34 3120.09 -27.04

90.00 12 13 10 4096.18 -3.31

100.00 18 45 12 2798.68 -29.11

100.00 15 16 13 3892.64 -1.48

110.00 20 30 17 2470.12 -34.05

110.00 13 47 38 3794.15 2.73

DIFFERENTIAL CORRECTIONS

TOE 1.1291 TRA-2.6388 TC3 1.3608 8Au .4998

RDE -.2533 RRA .2388 RC3 -.2953 FAu .10831

FOE -.6859 FRA 3.5220 FC3-3.5246 DiP 13494

BDE 1.1529 8RA 2.8668 BC3 1._925 FSAP 1466

DISTANCE 507.191 EARTH TO MARS

LOt. 37.61 VL 33.851 GAb -6.25 AZI. 86.83 HCA 164.59 SHA 206.86 ECC .30062 INC 3.1702 vl 30.005

LOP 202.22 VP 21.404 GAP 14.71 AZI= 93.06 TAL 332.55 TAp 137.14 RCA 144.63 Apo 289.0g V2 22.748

GP -3.96 ZAL 128.60 ZAP 163.62 ETS 192.44 ZA( 157.71 ETE 349.94 ZAC 65.26 ETC 255.95 CLP 164.50

23.38 RAL 179.23 RAO 6568.1 V(L 12.175 PTH 2.18 VHp 7.376 OPA -5.03 RAp 184.83 ECC 1.4419

INJ LONG INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM XNJ 2 LAT [NJ 2 LONG

105.09 54.55 81.27 17 57 34 2520.1 -27.97 96.55

166.19 46.42 61.86 13 21 28 3498.2 -7.05 159.50

81.78 54.87 82.88 19 31 51 2198.9 -29.79 73.04

150.22 45.41 60.14 14 21 6 3292.6 -5.45 143.67

57.34 55.40 86.80 21 11 27 1870.1 -34.12 48.09

140. L3 42.78 55.91 14 50 52 3194.1 -1.77 135.92

M[O-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3923.2 SGR 493.0 6G3 488.1 ST 1820.8 SR 272.2 SS 948.8

flflT -.9018 RRF .9100 RTF -.9339 CRT -.9531 CRg -.7581 CST .9410

SG8 3994.0 R23 -.1512 R13 .9348 LSA 1872.1 MSA 305.3 SSA 15.3

SGI 3948.4 87_. 211.7 THA 173.52 ELI 1640.5 EL2 96.7 ALF 171.09

LAUNCH OAYE OCT 51 1964 FLIGHT TIME 206.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC DISTANCE 510.405 EARTH TO MARS

EL 148.50 LAL -.00 LOL 57.61VL 33.799 GAL -6.11AZL 86.74 HCA 165.52 SMA 205.74 ECC .29641 INC 5.2618 V1 30.005

Re 241.08 LAP .82 LOP 205.15 VP 21.355 GAp 14.19 AZP 93.16 TAL 532.85 TAp 138.57 RCA 144.76 APO 266.72 V2 2Z.777

RC 159.568 GL 21.95 GP -4.50 ZAL 127.96 ZAp 183.t5 ETS 193.01 ZAE 157.98 ETE 349.10 ZAC 85.00 ETC 255.93 CLP 163.70

PLANETOCENTRIC CONIC

C3 26.1E7 VHL 5.115 DLA 24.38 RAL 179.28 RAO 8569.1 VEL 12.147 pTH 2.18 VHP 7.220 DpA -5.48 RAP 184.99 ECC 1.4306

LNCH AZMXH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

go.o0 16 50 34 3166.89 -26.52 108.41 54.31 79.66 17 43 21 2566.9 -27.67 99.94

90.DO 12 28 34 4036.63 -5.21 162.85 46.69 62.13 13 35 51 3436.8 -8.90 156.11

100.00 18 32 40 2837.70 -28.75 64.61 54.73 81.43 19 19 58 2237.7 -29.63 75.92

100.08 15 29 9 3841.05 -3.23 147.38 45.60 60.27 14 33 tO 3241.1 -7,16 140.80

110.00 20 21 23 2497.48 -33.93 39.46 55.42 85.55 21 3 2 1897.5 -34.17 50.23

110.00 15 56 54 3754.04 1.19 138.03 42.84 55.84 14 59 28 3154.0 -3.30 151.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE 1.1110 TRA-2.8154 TC3 1.4327 8AU .5138 SGT 3959.7 SGR 525.6 SG3 510.9 ST 1621.4 SR 289.2 SS 956.0

ROE -.2241RRA .2625 RC3 -.3229 FAU .11306 RRT -.9195 RRF .9286 RTF -.9365 CRT -.9469 CRS -.76g6 CST .9331

FOE -.6661 FRA 3.6160 FC3-3.7404 8SP 13485 S_ 3994.4 R23 -.1859 R13 .9375 LSA 1874.5 MSA 318.7 SSA 13.9

8DE 1.1334 BRA 2.8276 BC3 1.4686 FSP 1541 SGt 3969.1 362 205.1THA 173.02 ELI 1641.4 EL2 85.5 ALF 171.04

LAUINCM DATE OCT 51 1964 FLIGHT TIME 208.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC C_NIC OISTANCE 513.649 EARTH TO MARS

RL 146.50 LAL -.00 LOL 37.61 VL 33.749 GAL -5.98 AZL 86.63 HCA 166.46 SIAA 204.66 (CC .29217 INC 3.3660 vl 30.005

RP 240.79 LAP .79 LOP 204.09 Vp 21.306 GAP 13.89 AZP 93.27 TAt. 333.15 TAp 139.61 RCA 144.88 APO 284.48 V2 22.806

RC 161.890 GL 22.94 GP -4.69 ZAL 127.29 ZAP 16,?..46 ETS 193.67 ZAE 158.26 ETE 348.09 ZAC 84.69 ETC 255.91 CLP 163.08

PLANETOCENTMIC r-_NIC

C3 25.884 VHL 5.056 DLA 25.41 RAL 179.38 RAO 6588.0 VEL 12.122 PTH 2.17 VHP 7.068 DpA -5.97 RAP 185.12 ECC 1.4207

LNCM AZMTH LNCN TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TZME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 19 32 14 3225.54 -25.73 112.53 54.07 77.76 17 26 0 2625.5 -27.17 104.15

90.00 12 47 41 3966.44 -7.43 158.88 47.23 62.60 13 53 47 3366.4 -11.04 152.07

100.00 18 17 38 2884.67 -28.22 88.00 34.63 79.72 19 6 3 2284.7 -29.35 79.38

100.00 13 44 38 3782.35 -5.20 144.16 46.01 60.52 14 47 41 3162.5 -9.09 137.53

110.00 20 11 29 2529.50 -33.73 61.94 55.54 84.09 20 53 39 1929.5 -34.18 52.73

110.00 14 7 36 3710o48 -.47 135.76 43.07 55.82 15 9 27 3110.5 -4.95 129.54

DIFFERENTIAL CORRECTIONS M[O-COURS( EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

TOE 1.0779 TRA-2.7884 TC3 1.4795 BAU .5198 SGT 3996.1 SGR 564.2 8G3 534.6 ST 1611.0 SR 266.6 SS 965.0

ROE -.2145 RflA .2896 RC3 -.3928 FAU .11692 RflT -.9321 RRF .9448 RTF -.9376 CRT -.9587 CR$ -.7837 CST .9269

FOE -.6406 FRA 5.7153 FC3-3.9595 BSP 13837 Sr_ 4035.7 R23 -.1893 R13 .9389 LSA 1867.8 MSA 330.1 SSA 12.9

6DE 1.0990 BRA 2.8034 BC3 1.5210 FSP 1620 SGI 4030.8 SG2 202.6 THA 572.46 EL1 1631.2 EL2 74.9 ALF 170.97
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC COI_IC

RL 148.50 LAL -.00

RP 240.49 LAp .76

RC 184.213 GL 24.04

PLANETOCENTRIC CONIC

C3 23.042 VHL 5.004

LNCH AZMTH LNCH TIME

90.00 16 7 $8

90.00 13 13 12

100.00 17 59 56

100.00 tA 3 36

110.00 20 O 7

110.00 14 20 14

FLIGHT TIM( 210.00 ARRIVAL DATE MAy 2g 1965

DISTANCE 516.928 EARTH TO MARS

LOt- 37.61 VL 33.702 GAL -5.85 AZL 86.51HCA 167.39 SMA 203.67 ECC .28809 INC 3.4850 Vl 30.005

LOP 205.02 VP 21.262 GAP 13.18 AZP 93.40 TAL 333.45 TAp 140.84 RCA 145.00 APO 262.35 v2 22,836

GP -5.14 ZAL 126.58 ZAP 181.74 ET$ 19A.43 ZAE 156.57 ETE 346.87 ZAC 84.32 ETC 253.89 CLp 162.45

DLA 26.56 RAL 179.54 RAD 8568.0 VEL 12.1DO PTH 2.17 VMP 6.921DPA -6.51 RAp 185.21ECC 1.4t21

L-i TIME [N_ LAT [NJ LONG INJ RT A$C lMJ AZNTH IHJ TIME PO CST TIM IN3 2 LAT INJ 2 LONG

3304.36 -24.48 117.98 53.77 75.31 17 3 3 2704.6 -26.26 109.76

3877.26 -10.19 153.78 48.15 63.44 14 17 49 3277.3 -13.67 146.83

2943.(k_ -27.43 92.21 54.56 77.64 18 48 59 2343.8 -28.86 83.70

3713.42 -7.30 140.31 46.72 60.98 15 3 49 3113.4 -11.31 133.60

2567.57 -33.42 64.87 53.78 82.38 20 42 54 1967.6 -34.12 55.70

3682.24 -2.32 133.24 43.52 53.89 15 21 16 3062.2 -6.78 127.00

OIVFEMENTIAL CORRECTIONS

TOE 1.0515 TRA-).7347 TC3 1.5319 BAU .3290

ROE -.2033 RRA .3200 RC3 -.3870 FAU .12077

FOE -.6070 FRA 3.8215 FC3-4.iT§3 05P 14037

BOE 1.0711 BRA 2.7732 0C3 1.3801 FSP 1710

MIO-COURSI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4029.1 SGR 610.8 SO3 339,1 ST 1603.1 SR 263.3 $8 973.8

RRT -.9432 RRF .9378 RTF -.9394 CRT -.9714 CRS -.7983 CST .9172

4073.1 R23 -.2093 Rt3 .9409 LSA 1862.1 MSA 346.3 SSA 11.7

SGI 4070.1 SG2 200.9 THA 171.84 [11 1623.7 EL2 62.2 ALF 170.85

LAUNCH DATE OCT 31 1964 FLIGHT TIME 212.00 ARRIVAL DATE MAY 31 1963

HELIOCENTRIC C_NIC

RL 146.30 LAL -.00

RP 240.19 LAp .73

RC 166.536 GL 25.26

PLANETOCENTRIC CONIC

C3 24.813 VHL 4.981

LNCH AZ14TH LNCH TIME

90.00 IS 27 59

80.00 13 35 2

100.00 17 36 3

100.00 14 29 40

110.00 19 48 43

110.00 14 33 29

DIFFERENTIAL _RECTIONS

TO[ 1.0323 TRA-2.7139

RDE -.1973 RRA .3539

FOE -.5772 FpA 3.9227

BDE 1.0512 8RA 2.7367

DISTANCE 520.240 EARTH TO MARS

LOL 37.61 VL 33.656 GAL -5o72 AZL. 86.36 HCA 168.33 SNA 202.71 ECC .28417 INC 3.6246 vl 30.003

LOP 205.96 VP 21.223 GAP 12,69 AZP 93.55 TAL 333.75 TAp 142.08 RCA 145.11 APO 260,32 V2 22.866

GP -3.66 ZAL 125.83 ZAP 160o98 ETS 195.33 ZA( 158.89 ETE 345.59 ZAC 83.87 ETC 255.87 CLP 161.81

TC3 1.59t5 BAU .5423

RC3 -.4279 FAU .12521

FC3-4.4043 BSP 14068

BC3 1.6480 FSP 1783

OLA 27.82 RAL 179.77 RAD 6368.0 V(L 12.083 PTH 2.16 VHp 6.777 DpA -7.11 RAP 185.25 ECC 1.4051

L-I TIMI[ |NJ LET |NJ t_:lAG IHJ RT ASC IHJ AZMTH |NJ TIME PC) CST TIM IHJ 2 LAT INJ 2 LONG

3435.52 -21.94 126.73 53.05 71.63 16 25 15 2835.5 -24.25 118.82

3737.77 -14.30 145.60 49.86 65.30 14 57 20 3137.8 -17.52 138.40

3022.71 -26.16 97.74 54.43 74.99 18 26 26 2422.7 -27.96 89.40

3825.82 -10.36 135.38 47.87 61.80 15 30 6 3023.8 -14.05 128.53

2613.73 -32.95 68.39 56.14 60.35 20 30 17 2013.7 -33.93 59.29

5607.56 -4.40 130.38 44.25 56.07 15 35 36 3007.6 -8.82 124.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4058.8 _ 667.7 SG3 584.6 ST 1598.2 SR 267.2 SS 983.9

flRT -.9520 RRF .9683 RTF -.9412 CRT -.9834 CR3 -.8169 CST .906T

4113.3 R23 -.2287 RI3 .9430 LSA 1859.6 MSA 368.0 SSA 10.4

SGI 4208.4 ST_ 201.9 THA 171.08 EL1 1619.7 EL2 47.9 ALF 170.66

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 239.66 LAP .70

RC 168.857 GL 26.64

PLANETOCENTRIC CONIC

C3 24.289 VHL 4.928

LNCH AZMTH LNCM TIME

82.48 13 40 55

9T.52 15 44 48

100.00 16 ST 29

100.00 15 10 53

110.00 1g 30 19

110.00 14 34 33

PLIGHT TIME 214.00 ARRIVAL DATE JUN 2 1965

OISTANCE 523.581 EARTH TO MARS

LOL 37.61 _L 33,612 GAL -5.60 AZL 86,21 HCA 169,27 SMA 201,81 ECC .28040 INC 3,7881 vl 30.005

LOP 206.90 VP 21.186 GAP 12.19 AZP 95.72 TAL 534.05 TAp 143.32 RCA 145.22 APO 258.39 V2 22.897

GP -6.29 ZAL 125.01 ZAP 160.16 ITS 196.38 ZAE 159.20 ETE 343.57 ZAC 83.32 ETC 255.85 CLP 161.14

DLA 29.22 RAL 180.10 RAD 6568.0 VEL 12.069 PTfl 2.16 VHP 6.639 OpA -7.78 RAp 185.24 ECC 1.3997

L-I TIME INJ LAT INJ LONG INJ RT A$C |HJ AZMTH INJ TIME PO CST _IM INJ 2 LAT INJ 2 LONG

3763.56 -19.03 151.11 52,04 67.40 14 43 59 3t63.6 -2_.93 143.57

3383.24 -19.02 121.74 52.04 67.39 16 41 9 2T83.2 -21.92 114.19

3150.08 -23.83 106.35 53.91 71.14 17 49 59 2550.1 -23.98 98.35

3491.95 -14.54 127.65 49.91 63.59 16 9 5 2891.9 -1T.97 120.53

2671.43 -32.21 72.73 56.60 77.89 20 14 50 2071.4 -33.54 63.75

3543.36 -6.83 127.00 45.36 56.42 15 53 36 2943.4 -11.19 120.63

DIFFERENTIAL CORRECTIONS

TOE 1.0138 TRA-2.6734 TC3 1.6426 8AU .5552

ROE -.1886 RRA .3939 RC3 -.4740 FAU .12950

FOE -.5331 FRA 4.0344 FC3-4.6158 6SF 14131

61DE 1.0314 BRA 2.7022 BC3 1.7096 FSP 1873

LAUNCH DATE OCT 31 1964

HELIOCENTRIC C_IAIC

RL 148.50 LAL -.DO

RP 239.58 LAp .88

RC 171.174 GL 28.22

PLAN(TOCENTRIC CONIC

C3 24.085 VHL 4.909

LNCH AZNTH LNCH 11141[

77.40 13 4 7

102.80 16 23 16

77.40 13 4 7

102.60 16 25 16

110.00 1R 8 49

|10.00 15 19 44

OlFFER(NTIAL CCRRECTION8

TD2 .9910 TRA-2.6400 TC3 1.6730 BAU .5650

RDE -.1921 RRA .4415 RC3 -.5271 FAU .13407

FDE -.4904 FRA 4.1472 FC3-4.8672 B$1P 14381

80E 1.0076 BRA 2.6766 BC3 1.7541 F3P 1959

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4085.5 SGR 736.3 683 610.7 ST 1591.5 SR 271.2 SS 994.3

RRT -.9589 RRF .9763 RTF -.9431 CRT -.9930 CRS -.8355 CST .8925

4151,4 R23 -.2461 R13 .9453 LSA 1854.7 NSA 393.9 SSA 9.1

SG1 4146.2 SG2 205.9 THA 170.17 EL1 1614.1 ELI 31.5 ALF 170.39

FLIGHT TIME 216.00 ARRIVAL DATE JUN 4 1965

DISTANCE 526.949 EARTH TO MARS

LOL 37.61 VL 33.570 GAL -3.48 AZL 66.02 HCA

LOP 207.85 VP 21.153 GAP 11.71 AZP 93.93 TAL

GP -7.03 ZAL 124.13 ZAP 159.28 ITS 197.63 ZAE

170.22 SHA 200.94 ECC .27879 INC 3.9626 vt 30.005

334.35 TAP 144.56 RCA 145.32 APO 236.56 V2 22.928

159.50 ETE 341.35 ZAC 82.65 ETC 255.82 CLP 160.46

DLA 30.76 RAL 180.57 RAD 6568.0 VEL 12.061PTH 2.16 VHP 6.506 DPA -8.57 RAp 185.16 ECC 1.3965

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3904.97 -20.04 160.61 52.61 66.14 14 9 12 3305.0 -23.10 153.07

3257.89 -20.O3 112.88 52.81 66.13 17 19 34 2657.g -23.09 105.34

3904.97 -20.04 160.61 52.61 66.14 14 9 12 3305.0 -23.10 153.07

3257.89 -20.03 112.88 52.81 66.13 t7 19 34 2657.9 -23.09 105.34

2747.34 -30.99 7O._l 57.11 74.79 19 54 37 2147.5 -32.76 69.54

3463.53 -9.81 122.74 47.10 $7.09 1G 17 28 2863.5 -14.08 116.24

M|D-COURSE EX(CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4111.0 _ 820.2 SG3 637.5 ST 1580.6 SR 278.9 SS 1006.3

RRT o.tHI30 RRF .R829 RTF -.9442 CRT -.g986 CR8 -.8572 CST .6Y92

SG8 4192.0 R23 -.2641 R15 .9469 LDA 1847.8 MSA 417.6 sSA 8.1

$81 4186.4 $82 217.0 THA 169.09 ELI 1604.9 EL2 14.5 ALF 170.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIME 218.00 ARR|VAL DATE JUN 6 1965

HELIC_EMTRIC C_|C DISTANCE 530.344 EARTH TO MARS

EL 148.50 LAL -.00 LOL 37.61 VL 35.530 GAL -5.36 AZL 85.78 HC4 I7l,I6 SMA 200,12 ECC .2733| INC 4.2193 V! 30.065

RP 239.26 LAp .65 LOP 206.79 VP 21,123 GAP 11.23 AZP 94.17 TAL 554.64 TAp 145.80 RCA 145.43 APO 254.82 V2 22.959

RC 173.485 GL 30.05 GP -T.94 ZAL 123.16 ZAp 158.31ETS 199.11 ZAE 159.75 ETE 338.59 ZAC 81.82 ETC 255.78 CLP 159.75

PLANETOCENTRIC CONIC

C3 24.065 VHL 4,906 OLA 32.55 RAL 181.21RAD 6568.0 VEL 12.060 PTH 2.16 VHp 6.580 DpA -9.49 RAp 184.99 ECC 1.3961

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.23 12 37 57 3994.71 -21.13 167.94 53.96 64.64 15 44 52 3594.7 -24.37 160.42

106.77 16 56 33 3167.54 -21.12 106.56 53.96 64.63 17 49 21 2567.5 -24.36 99.05

73.23 12 37 57 3994.71 -21.13 167.94 53.96 64.64 13 44 32 3394.7 -24.37 160.42

106.77 16 56 35 3167.54 -21.12 106.56 53.96 64.63 17 49 21 2567.5 -24.36 99.05

110.00 16 36 28 2859.50 -28.71 86.25 57.40 70.$0 19 24 7 2259.5 -31.08 77.85

110.00 15 57 13 3350.76 -13.91 116.58 49.66 58.45 16 53 4 2750.8 -17.98 109.83

DIFFERENTIAL CGRRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9762 TRA-2.601O TC3 1.6993 BAU .5766 SGT 4131.5 SW,R 924.0 SG3 664.4 ST 1572.1SR 292.0 SS 1020.1

ROE -.1754 RR4 .4988 RE3 -.5891FAU .13873 RRT -.S NIS1RRF .9877 RTF -.9455 CRT -.9991CRS -.8790 CST .8619

FOE -.438§ FRA 4.2656 FC3-4.9907 BSP 14514 SGB 4233.5 R23 -.2765 813 .9488 LSA 1845.0 MSA 448.0 SSA 6.9

BOE .9918 6RA 2.6484 8C3 1.7g95 FSP 2046 $61 4227.1 _2 233.0 THA 167.77 EL1 1598.9 EL2 12.3 ALF 169.49

LAUNCH OATS OCT 31 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUH 8 1965

HELIOCENTRIC CGNIC DISTANCE 533,765 EARTH TO MARS

RL 148.50 LAL -.OO LOL 37.81VL 33.492 GAL -5.25 AZL 85.49 HCA 172.11 SMA 199.35 ECC .26998 INC 4.5139 vl 30,005

RP 238.95 LAp .62 LOP 209.74 Vp 21.097 GAP 10.75 AZP 94.47 TkJ. 334.94 TAp 147.05 RCA 145.53 APO 253.16 V2 22.991

RC 175.790 GL 32.20 GP -9.06 ZAL 122.05 ZAP 157.22 ET8 200.91 ZAE 159.90 ETE 335.15 ZAC 80.77 ETC 255.74 CLP 159.01

PLANIETOCENTRIC CONIC

C3 24.257 VHL 4.925 DLA $4.59 RAL 182.10 RAO 6589.0 VI[L 12.088 PTH 2.16 VHp 6.261DPA -10.60 RAp 184.70 ECC 1.3992

LNCH AZ14TH LHCH TIN( L-I TIME INJ LAT INJ L(_SG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

69.24 12 16 48 4072.50 -22.30 174.58 55.63 62.84 13 24 40 3472.5 -25.75 167.10

110.76 17 24 48 3095.65 -22.28 101.45 55.62 62.85 18 16 22 2493.6 -25.74 93.97

69.24 12 16 48 4072.50 -22.30 174.58 55.63 62.84 13 24 40 3472.5 -25.75 167.10

110.76 17 24 48 3093.65 -22.28 101.45 55.62 62.85 18 16 22 2493.6 -25.74 93.97

69.24 12 16 48 4072.50 -22,30 174.58 55.63 62.84 13 24 40 3472,5 -25,73 167.10

110.76 17 24 48 3093.65 -22.28 101.45 55.62 62.83 18 16 22 2493.6 -25.74 93.97

DIFFERENTIAL CORRECTION8 MID-COUR$4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .9632 TRA-2.5657 TC3 1.7004 8AU .5913 SS;T 4148.2 SSR 1054.! 663 691.0 ST 1562.4 SR 311.8 SS 1037.8

ROE -.1878 RRA .5716 RCS -.6563 FAU .14271 RRT -.9663 RRF .9912 RTF -.9468 CRT -.9921CRS -.8993 CST .8384

FOE -.3662 FRA 4.3974 FCS-5.0932 BSP 14799 SGB 4280.0 R23 -.2637 fl13 .9511 LSA 1837.7 NSA 488.1 SSA 5.8

SO( .9777 BflA 2.6246 8C5 1.8255 FSP 2165 SGI 4272.4 SG2 255.8 THA 166.15 ELI 1592.8 EL2 38.3 ALF 165.79

LAUHCH DATE OCT 31 1964 FLIGHT TIM( 222.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CC_iC DISTANCE 537.210

RL 1A8.50 LAL -.00 LOt. 37.61 VL 33.454 GAL -5.14 AZL 85.11HCA

RP 236.63 LAP .59 LOP 210.69 VP 21.073 GAP 10.28 AZP 94.85 TAL

RC 178.086 GL 34.78 GP -10.49 ZAL 120.78 ZAP 155.95 ETS 203.09 ZAE

PLANETOCENTRIC CONIC

C3 24.769 VHL 4.977 DLA 36.98 RAL 163.34 RAO 6568.0 VEL 12,089 PTH

175.06 SMA 198.61 ECC

335.23 TAp 148.29 RCA

159.88 ETE 330.83 ZAC

LNCH AZMTH LNCH TIME L-I TIMI[ INJ LAT INJ LONG

65.15 11 59 4 4145.48 -23.53 181.12 58.03 60.61 15 8 9

114.85 17 52 28 3030.93 -23.52 97.18 58.02 60.60 18 42 59

65.15 11 59 4 4145.48 -23.53 181.12 58.05 60.61 13 8 9

114.85 tT 52 28 3030.93 -23.52 97.18 58.02 60.60 18 42 59

65.15 11 59 4 4145.48 -23.53 181.12 58.03 60.61 13 8 9

114.85 17 52 28 3030.93 -25.52 97.18 58.02 60.60 18 42 59

DIFFERENTIAL CGRRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .9787 TRA-2.5128 TC3 1.7049 BAU .6162 _T 4154.9 8GR 1221.4 SG3 716.0

ROE -.1669 RRA .6595 RC3 -.7461FAU .14809 RRT -.9692 RRF .9936 RTF -.9477

FOE -.3260 FRA 4.4961FCS-5.1761BSP 14705 SGB 4330.8 R23 -.2868 R13 .9534

BDE .9928 BRA 2.$979 BE3 1.6610 FSP 2210 SG1 4321.1SG2 289.1 THA 164.02

EARTH TO MAR3

.26676 INC 4.8874 Vl 30.005

145.62 APO 251.59 V2 23.024

79.41ETC 255.67 CLP 158.24

2.16 VHp 6.155 DpA -11.97 RAp 184.24 ECC 1.4076

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5545.5 -27.26 173.70

2430.9 -27.25 89.76

3545.5 -27.26 173.70

2430.9 -27.25 89.76

5545.5 -27.26 173.70

2430.9 -27.25 89.76

ORBIT DETERMINATION ACCURACY

ST 1566.0 SR 344.6 SS 1056.0

CRT -.9774 CRS -.920§ CST .8176

LSA 1846.8 MSA 524.9 SSA 4.8

ELI 1601.9 EL2 71,2 ALF 167,84

LAUNCH DATE OCT 31 1964 FLI6HT TIN( 224.00 ARRIVAL DATE JL)N 12 1965

HELIOCENTRIC CONIC DISTANCE 540.677 EARTH TO MARS

RL 148.50 LAL -.OD LOL 37.61VL 33,419 6AL -5.03 AZL 84.62 HCA 174.01SMA 197.90 ECC .26370 INC 5.5814 Vl 30.005

RP 238.31 LAP .56 LOP 211.64 VP 21.053 GAP 9.82 AZlP 85.55 TAL 335.53 TAp 149.54 RCA 145.71 APO 250.09 v2 23.056

RC 160.$73 GL 37.95 _ -12.36 ZAL 118.27 ZAP 154.40 ETS 205.79 ZAE 159.57 ETE 325.42 ZAC 77.62 ETC 255.58 CLP 157.41

PLANI[TOCENTRIC C(_41C

C3 25.750 VHL 5,077 DLA 39.93 RAL 185.13 RAD 6568.0 VI[L 12.131PTH 2.17 VHP 6,065 DpA -13.71 RAP 183.53 ECC 1.4243

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.74 11 44 30 4217.97 -24.80 187.84 61.50 57.78 12 54 48 3618.0 -28.86 180.63

119.26 18 21 17 2978.18 -24.78 93.64 61.49 57.77 19 10 55 2378.2 -28.85 86.$4

60.74 11 44 30 4217.97 -24.80 187.84 61.50 57.78 12 54 48 3618.0 -28.86 180.63

119.26 18 21 17 2978.18 -24.78 93.64 61.49 57.77 19 10 55 2378.2 -28.85 86.34

60.74 11 44 30 4217.97 -24.80 187.94 61.50 57.78 12 54 46 3618.0 -28.86 180.63

119.26 18 21 17 2979.18 -24.78 93°64 61.49 57.77 19 10 55 2378.2 -28.85 86.34

DIFFERENTIAL CORRECTIONS N|D-COUNXE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.0002 1RA-2.4725 TC3 1.6513 BAU .6385 SGT 4157.4 SGR 1441.5 $63 737.6 ST 1569.8 SR $93.2 SS 1080.5

ROE -.1671 flflA .7805 Re3 -.8397 FAU .15184 RRT -.IN698 RRF .9953 flTF -.9483 CRT -.9545 CRS -.9385 CST .7930

FDE -.2868 FR4 4.6132 FC3-5.1023 B9P 15058 SGB 4400.2 R23 -.2853 Rl3 .9560 LSA 1860.6 NSA 569.7 SSA 3.9

B0( 1.0141 8RA 2.5928 BC3 1.8525 FSP 2299 SG1 4587.4 _2 335.7 THA 161.31 EL1 1614.3 EL2 114.1 ALF 166.49

614



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 19641

LAUNCH DATE OCT 31 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUN 14 1965

HE_IOCENTR|C CONIC

RL 148.50 LAL -.00

RP 237.98 LAp ,53

RC 182.651 GL 41.93

pLANETOCENTRIC CONIC

C3 27.646 VHL 5.256

LNCH AZNTH LNCH TIME

55.79 11 33 47

124.21 18 53 12

55.79 11 33 47

124.21 18 53 12

55.79 11 33 47

124.21 18 53 12

DIFFERENTIAL CORRECTIONS

TOE 1.0639 TRA-2.4094

RDE -.1880 RRA .9406

FDE -.2813 FRA 4.6721

SOE 1.1001 8RA 2.5855

D|_TAMCE 544.165 EARTH TO MARS

LOL 37.61VL 33.385 GAL -4.93 AZL 83.94 HCA 174.96 SMA 197.23 ECC .26076 INC 6.0622 vl 30.005

LOP 212.60 VP 2i.035 GAp 9.36 AZP 96.04 TAL 335.82 TAp 150.78 RCA 145.80 APO 248.66 v2 23.089

GP -14.91 2AL 117.40 ZAP 152.40 ETS 209.16 ZAE 158.72 ETE 318.67 ZAC 75.15 ETC 255.42 CLP 156.50

DLA 43.28 RAL 187.79 RAD 6568.1VEL 12.207 FTH 2.19 VHP 6.005 DPA -16.03 RAp 182.45 ECC 1.4550

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4294.10 -25.99 195.43 66.63 54.09 12 45 21 3694.1 -30.48 188.34

2936.72 -25.97 90.94 66.61 54.08 19 42 9 2336.7 -30.47 83.84

4294.10 -25.99 195.43 66.63 54.09 12 45 21 3694.1 -30.48 188.34

2936.72 -25.97 90.94 66.61 54.08 19 42 9 2336.7 -30.47 83.84

4294.10 -25.99 195.43 66.63 54.09 12 45 21 3694.1 -30.48 188.34

2936.72 -25,97 90.94 66.61 54.08 19 42 9 2336.7 -30.47 83.84

MID-COURSE EXECUT|(_N ACCURACY ORBIT DETERM|NATION ACCURACY

TC3 1.5804 BAU .6821 SGT 4141.5 SGR 1740.2 SG3 750.9 ST 1602.3 SR 470.4 SS 1102.9

RC3 -.9531FAU .15643 RRT -.9688 RRF .9984 RTF -.9483 CRT -,9291CR$ -.9535 CST .7747

FC3-4.8987 BSP 15025 9GB 4492.2 RZ5 -.2789 R13 .9591 LSA 1906.1MSA 609.8 SSA 3.0

EC3 1.8455 F_P 2294 $61 4474.5 $92 398.9 THA 157.66 ELI 1661.4 EL2 167.? ALF 164.58

LAUNCH DATE OCT 31 1964 FLIGHT TIH(228.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 237.65 LAp .50

RC 184.919 GL 47.09

PLANETOCENTRIC C(_lIC

C3 31.156 VHL 5.582

LNCM AZMTH LNCH TIM(

50.09 11 29 8

129.91 19 31 13

50.09 11 29 8

129.91 19 31 15

50.09 11 29 8

129.91 19 31 13

OIFFERENTI&L CORRECTIOIA9

TOE 1.2521 TRA-Z.3423

ROE -.2499 RRA 1.1809

FOE -.3762 FRA 4.6948

BDE 1.2•66 BRA 2.6232

DISTANCE 547.674 EARTH TO MARS

LOt. 37.61 VL 35.352 GAL -4.83 AZL 82.93 HCA 175.92 SMA 198.59 ECC .25793 INC 7.0649 vl 30.005

LOP 213.56 VP 21.020 GAP 8.91 AZP 97.05 TAL 338.10 TAP 152.02 RCA 145.89 APO 247.30 V2 23.123

GP -18.52 ZAL 115.00 ZAP 149.60 ETS 215.34 zAE 156.90 ETE 310.42 zAC •1.61 ETC 255.15 CLP 155.45

ObA 47.52 RAL 191.97 RAD 8568.2 VEL 12.550 pTH 2.23 VHF 6.001 DpA -19.24 RAP 180.71 ECC 1.512•

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AL_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4379.26 -26.80 204.05 74.43 49.16 12 42 7 3779.3 -31.86 197.35

2911.39 -26.79 89.32 74.42 49.16 20 19 45 2311.4 -31.84 82.62

4379.26 -26o80 204.05 74.43 49.16 12 42 7 3779.3 -31.86 197.35

2911.39 -26.79 89.$2 74.42 49.16 20 19 45 2311.4 -31.84 82.62

4379.26 -26.80 204.05 74.43 49.16 12 42 7 3779.3 -51.86 19•.35

2911.39 -26.79 89.32 74.42 49.16 20 19 45 2311.4 -31.84 82.62

M|O-COURS_ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.4286 BAU o7413 SGT 4107.7 $GR 2166.1 SG3 748.5 ST 1671.9 SR 597.6 S9 1150.5

RC3-1.0613 FAU .15788 RRT -.9678 RRF .9971 RTF -.9475 CRT -.9075 CRS -.9649 CST .7654

FC3-4.3818 BSP 15457 SG8 4843.8 R23 -.2663 RI3 .9634 LSA 2002.4 MSA 648.7 SSk 2.2

BC3 1.7796 FSP 2298 SGI 4618.4 SG2 485.2 THA 152.64 EL1 1759.4 EL2 238.5 ALF 161.68

LAUNCH DATE OCT 31 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC 0ISTANCE 5§1.199 EARTH TO MARS

RL 146.50 LAL -.DO LOL 37.61 VL 33.321 GAL -4.74 AZL 81.32 HCA 176.87 SMA 195.99 ECC .25521 INC 8.6843 vl SO.O05

RP 237.31 bAF .47 bOP 214.52 VF 21.006 G&F 8.48 &IF 98.67 TAb 536.39 TAp 153.27 RCA 145.97 kpO 246.01 V2 23.15•

RC 187.176 GL 54.00 GP -24.00 ZAL 111.79 ZAP 145.25 ET8 218.39 ZAE 155.29 ETE 300.70 ZAC 66.20 ETC 254.61 CLP 154.07

PLANETOCENTRIC CONIC

C3 38.412 _HL 6.196 DLA 52.T3 RAL 199.12 RkD $588.5 VEL

LNCN AZMTM bNCH TIME L-I TIME INJ LAT

43.46 11 36 20 4482.36 -26.49

1_6.$4 20 21 7 2915.74 -26.48

43.46 11 36 20 4462.56 -26.49

136.54 20 21 • 2913.74 -26.48

43.48 11 36 20 4482.56 -26.49

136.54 20 21 • 2913.74 -26.48

DIFFERENTIAL CORRECTIONS

TOE 1.6462 TRA-2.2520 TC3 1.1785 8AU .8420

ROE -.4•49 RRA 1.5633 RC3-1.1398 FAU .13358

FOE -.7846 FRA 4.5632 FC3-3.4613 BSP 16443

BDE 1.7133 9RA 2.7414 BC3 1.6395 FSP 2205

12.640 PTH 2.29 VHP 6.124 DpA -23.96 RAp 177.70 ECC 1.6522

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT IHJ 2 LONG

214.25 86.85 42.58 12 51 2 3882.6 -32.24 208.26

89.22 86.83 42.58 21 9 40 2315.7 -32.23 83.24

214.23 86.85 42.58 12 51 2 3882.6 -52.24 208.26

89.22 86.85 42.58 21 9 40 2313.7 -32.23 83.24

214.25 86.85 42.58 12 51 2 3882.6 -32.24 208.26

89.22 86.85 42.58 21 9 40 2313.7 -32.23 83.24

MID-COURSI[ EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

SGT 4035.S $GR 2807.6 SG5 709.5 ST 1838.9 SR 840.9 SS 1189.2

RRT -.9655 RRF .9973 RTF -.9447 CRT -.9108 CRS -.9751 CST .7965

SG8 4914,4 R23 -.2461RI5 .9691 LSA 2242.5 MSA 653.1 8SA 1.4

SG1 4877.Z SG2 605.4 THA 145.49 ELI 1996.5 EL2 319.8 ALF 156.76

LAUtACH DATE OCT 31 1964 FL|G44T 1114[ 242.00 ARRIVAL DATE JUH 30 1965

HELIOCENTRIC CCNIC

Rb 146.30 bah -.00

RP 235.24 LAp .29

RC 200.460 GL -44.58

PbANETOCENTRIC CC_I|C

C3 24.318 VHb 4.931

LNCH AZ14TH LNCH TIM(

23.05 14 5 5

23.05 0 12 35

33,05 14 57 7

33.05 0 6 41

43.05 15 59 4

43.05 23 54 38

DIFFERENTIAL CCRRECTION$

TOE 2.2828 TRA-1.8550

ROE 2.1152 RRA-t.037_

FOE-5.5939 FRA 2.5878

80( 3.1121 BflA 2.1353

DI$TAMC( 572.856 EARTH TO MARS

bOL _7.Sl _L 33.159 GAL -4.85 A lq 96.91 H_A 182.75 StAA 192.92 ECC .24128 1NC 6.0080 V1 30.005

LOP 220.34 VP 20.988 GAP 5.91 AZP 84.00 TAL 357.89 TAP 160.64 RCA 146.38 AI_O 239.47 v2 23.569

GP 29.89 ZAL 113.98 ZAP 137.55 ET$ 139.45 ZA( 148.10 ETE 72.75 ZAC 118.67 ETC 253.88 CLP 148.32

DLA -53.93 RAL 144.92 RAO 6588.0 VI[L I2.070 PTH 2.16 VHP 5.707 DpA 24.67 RAP 201.63 ECC 1.4002

L-I TIN( INJ LAT INJ LCNG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT IHJ 2 LONG

2601.86 -10.91 81.83 343.28 159.45 14 48 27 2001.9 -3.41 78.85

1029.79 69.16 358.44 25.51 75.66 0 30 S 429.8 65.95 319.54

2522.50 -7.54 75.92 550.68 151.05 15 59 9 1922.3 -.53 •2.47

1039.34 61,22 343.07 28.41 85.71 0 24 0 439.5 59.64 327.54

2398.21 -3.08 67.84 357.61 143.00 16 39 2 1798.2 5.34 63.44

1055.63 52.99 345.17 28.55 93.22 24 12 14 455.6 52.70 332.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7585 BAU .8830 SGT 4097.9 SGR 3521.5 SG3 607.7 ST 2764.9 SR 2498.2 SS 3250.5

tiC3 2.0698 FAU .16118 RAT .gGST RRF -.9991 RTF -.9519 CRT .9943 CRS .9999 CST .9928

FC3-5.TSSZ BSP 18592 SG8 5402.9 R2S -.1958 R13 -.9806 LSA 4937.7 MSA 265.4 SSA 1.1

BC3 2.7160 FSP 2631 8G1 5354.8 SG2 719.3 THA 40.52 Ebl 3721.1 EL2 198.5 ALF 42.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT _t 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL Z 1965

HELIOCENTRIC C(_ZC DISTANCE 576.505 EARTH TO MARS

RL 148.50 LAL -.00 LOL 37,61 VL 33.136 GAL -4.17 AZL 93.95 HCA 163.72 SMA 192.50 E¢C .23927 INC 3.9484 vl 30.005

RP 234.69 LAp .26 LOP 221.32 VP 20.990 GAP 3,31 kip 86.06 TAL 338.14 TAP 161.86 RCA 146.44 APO 238.56 V2 23.405

RC 202.623 GL -32.62 GF 23.63 ZAL 117.64 ZAP 141.13 ETS I45.49 ZAE 154.06 [TE 69.75 ZAC 112.83 ETC 254.66 CLP 148.23

pLANETOCENTR |C CONIC

C3 17.829 VHL 4.222 DLA -22.69 RAL 149.66 RAD 6587,7 VEL 11.799 pTH 2.09 VHP 5.239 DPA IB.74 RAP 199.39 ECC 1.2934

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 22 3 29 1388.31 3.33 353.63 10.33 IlT.S§ 22 26 37 788.3 9.04 346.91

90.00 3 19 32 5630,40 26.08 264.39 17.27 94.00 4 53 23 5030.4 28.32 255.74

100.00 23 7 57 1180.18 3.80 337.30 9.70 119.67 23 27 38 580.2 7.72 330.91

100.00 4 _7 44 3313.76 29.82 241.21 17.38 92.16 6 26 18 4713.8 29.80 232.40

110.00 23 41 39 1074.57 .16 327.23 7.43 124.18 23 59 33 474.6 4.64 321.02

110.00 6 40 33 4992.13 34.11 216.77 17.36 87.37 8 3 43 4392.1 33.39 207.60

DIFFERENTIAL CORRECTIONS HID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,7323 TRA-|.8858 TC3 2.4120 BAU .7828 _T 4167.3 SGR 2867,3 SO3 988,9 ST 2494,3 SR 1749.8 SS 3092,2

ROE 1.2546 RRA -.9083 RC3 2.2277 FAU .18977 RRT .9656 RRF -.9995 RTF -.9377 CRT ._940 CRS 1.0000 CST .9933

F06-4.9031 FRA 3.4789 FC3-9.2144 BSP 16740 SG8 5058.5 R23 -.2063 R13 -.9783 LSA 4335.0 MSA 230.0 SSA 2.4

BDE 2.1389 BRA 2.0931 DC3 3.2833 FSP 3120 SOt 3020.3 Sg2 613.6 THA 34.19 EL1 3042.8 EL2 156.4 ALF 35.00

LAUNCH DATE OCT 3! 1984 FLIGHT T|N[ 246.00 ARRIVAL DATE JUL 4 1985

HELIOCENTRIC C,_NIC DISTANCE 580.170 EARTH

RL 148.30 LAL -.OO LOL 37.61 VL 33.114 GAL -4.10 AZL 92.74 HCA 184.70 SMA 192.09 ECC .23737 INC

RP 234.33 LAP .22 LOP 222.31 VP 20.997 GAP 5.tl AZP $7.27 T/U. 338.38 TAP 163.08 RCA 146.49 APO

RC 204.770 GL -23.99 GP 19.61 ZAL 119.53 ZAP 142.72 ETS 150.56 ZAE 158.03 ETE 68.25 ZAC 108.99 ETC

PLAN(TOCENTRIC CONIC

C3 15.108 VNL 3.887 DLA -14.49 RAL 152,84 RAD 6587.6 VEL 11,663 PTH 2,03 VHP 4.964 DPA 14.94 RAP

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 20 46 41 1661,78 -4.09 10.05 8.93 116.04 21 14 43

90.00 4 59 37 5261.23 26.87 237.58 14.08 80.71 6 27 38

100.00 22 0 16 1444.37 -3.13 352.02 8.33 119.49 22 24 20

100.00 6 29 3 4973.87 28.94 216.21 13.85 79.20 7 51 37

110.00 22 51 g 1284.97 -7.83 338.27 6.70 123.38 23 12 34

110.00 7 54 39 4706.03 31.13 195.06 13.04 75.10 9 13 5

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3995 TRA-I.9009 TC3 2.7854 BAU .7132 SGT 4161.6 SGR 2416.0 SG3 1113.2

ROE .8401 flRA -.7929 tiC3 2.1700 FAU .20633 RRT .9649 RRI r -.9995 RTF -.9589

FDE-4.2633 FRA 4.1483 FC-11.9380 BSIP 16270 S_ 4812.2 R23 -.2166 R13 -.9754

SOS 1.6323 BRA 2.0397 BC3 3.3310 FSP 3373 SG1 4780.4 SGZ 632.6 THA 29.69

TO MARS

2.7413 vl 30.005

237.69 V2 23.442

255.05 CLP 147.64

197.91 ECC 1.2466

PO CST TIM INJ 2 LAT INJ 2 LONG

1081.8 -.31 3.42

4661.2 25.31 229.26

$44.4 -1.17 345.48

4373.9 26.27 207.86

685.0 -3.39 332.01

4106.0 28.77 186.63

ORBIT DETERMINATION ACCURACY

97 2239.2 9R 1291.3 $S 2833.3

CRT .9935 CRS I.DODO CST .9942

LSA 3830.1 MSA 198.2 SSA 4.3

ELI 2501.7 ELI 127.7 ALF 29.89

LAUNCH DATE OCT 31 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC DISTANCE 583.851

RL 146.50 LAL -.00 LOt. 37.61 VL 33.093 GAL -4.03 AZL 91.95 HCA 185.69 3MA

RP 234.17 LAP .19 LOP 223.29 VP 21.005 GAP 4.71 AZP $S.06 TAL 333.61 TAp

RC 206.900 GL -17.65 GP 16.62 ZAL 120.42 ZAP 143.26 ETS 154.61 ZAE 160.94 ETE

PLANETOCENTR|C CON|C

C3 13,720 VHL 3.704 DLA -8.43 RAL 154.62 RAD 6367.5 VEL 11.623 pTH 2.04 VHp

LNCH AZMTH LHCH TINS L-| TIME INJ LAT

90.00 20 3 53 1863.82 -9.80

90.OO 5 56 32 5036.50 23.43

100.00 21 21 6 1614.59 -10.73

tOO.DO 7 23 37 4760.97 24.45

110.00 22 20 4 1430.08 -13.16

110.00 S 41 31 4316.26 27.09

DIFFERENTIAL CORRECTIONS

TOE 1.1392 TRA-I.8801TC3 3.0143 BAU .6691

RDE .6157 RRA -.6990 RC3 2.0550 FAU .22349

FOE-3.6252 FRA 4.6385 FC-14.1028 BSP 13920

BDE 1.3392 ERA 2.0133 BE3 3.6462 FSP 3952

EARTH TO MARS

191.70 ECC ,23555 INC 1.9487 Vt 30.005

164.3D RCA 148.55 APO 238,86 V2 23.479

67.98 ZAC 106.31 ETC 255.27 CLP 146.84

4.769 DPA 12.34 RAP 196.84 ECC 1.2256

]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

20.38 9.29 116.70 20 34 57 1263.8 -6.14 13.81

222.03 12.28 73.66 7 22 28 4436.5 20.99 214.22

1.36 8.80 118.07 21 48 3 1014,6 -6.89 354,88

201.43 11.94 72.24 8 43 18 4161.0 21.79 193.64

346.13 7.37 121.03 22 43 34 830.1 -8.66 339.67

181.95 10.89 68.31 9 56 49 3918.3 23490 174.23

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4133.0 SGR 2102.2 SG3 1213.4 ST 2043.2 SR 1DOS.3 Ss 2602.3

RRT .9640 RRF -.9993 RTF -.9397 CRT .9930 CRS .9997 CST .9933

SG8 4639.6 R23 -.2266 R13 -.9734 LSA _454.9 HSA 165.2 SSA T.S

SG1 4632.5 SG2 500.9 THA 26.44 ELI 2276.0 EL2 106.7 ALF 26.17

LAUNCH DATE OCT 31 1964 FL|GMT TIM( 250.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC DISTANCE 567.548

RL 148.50 LAL -.OO LOt. 37.61 VL 33.073 GAL -S.97 AZ1. 91.39 HCA 186.68 SMA

RP 233.80 LAP .16 LOP 224.26 VP 21.015 GAP 4.32 AZP 88.62 TAL 338.$3 TAp

RC 209.011 GL -12.85 GP 14.79 ZAL 120.74 ZAp 143.22 ETS 137.83 zAE 163.16 ETE

PLANI[TOCENTRIC CONIC

C3 12.908 VHL 3.592 DLA -3.8| RAL 156.0| RAD $567.5 VEL II.SSS PTH 2.03 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 19 34 8 1993.49 -13.75

90.00 6 39 22 4877.30 20.02

100.00 20 33 40 1739.05 -14.$3

100.00 8 2 30 4809.18 Z0.93

110.00 21 37 49 1539.02 -16.99

110.00 9 14 SO 4562.77 23.38

D|FFERE[ TIAL CCRRECTIONS

TOE 1.0450 TRA-1.8844 TC3 3.1STS BAU .6692

ROE .4828 RRA -.6228 RCS 1.9362 FAU .23734

FOE-3.4834 FRA §.0830 FC-|3.9344 8SP 15538

BDE 1.1312 BRA 1.9657 8C3 3.7047 FDP 4262

EARTH TO MARS

191.34 (CC .23381 INC 1.3671 Vl 30.005

165.51RCA 146.60 APO 236.07 V2 23.517

88.85 ZAC 104.35 ETC 255.41 CLP 145.93

4.814 DpA 10.47 RAp 198.03 ECC 1.2124

INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

28.12 10.12 115.00 20 7 23 1396.5 -10.27 21.18

211.$2 11.45 69.54 S O 40 4277.3 17.05 204.20

8.81 9.68 116.36 21 22 39 1139.6 -10.98 1.93

191.53 11.07 68.16 9 19 19 4009.2 17.79 184.15

$52.26 8.37 120.12 22 23 28 939.0 -12.86 345.58

|73.16 9.91 $4.32 10 27 53 3782.8 19.73 163.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4099.5 SGR 1877.0 SG3 1303.1 ST 1892.6 SR 828.9 SS 2421.0

RRT .9t629 RRF -.9880 RTF -.9600 CRT .9924 CRS .9991 CST .9966

4508.7 R23 -.2317 R13 -.9717 LSA 3179.3 NSk 135.7 SSk 11.8

$G1 4484.9 $62 483.1THA 24.03 ELI 2063.3 EL2 93.1ALF 23.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 233.44 LAp .13

RC 211.104 GL -9.13

PLANETOCENTR|C CONIC

C3 12.375 VHL 3.518

LNCH AZMTH LNCH TIME

90.00 19 11 16

90.00 7 10 13

100.00 20 32 31

100.00 8 31 40

I10.00 21 40 33

110.00 9 40 7

FLIGHT TIME 252.00 ARRIVAL DATE JUL 10 1965

DISTANCE 591.260 EARTH TO MARS

LOL 37.61VL 33.034 GAL -3.90 AZL 90.97 HCA 187.67 SHA 190.99 ECC .23216 INC .9690 vl 30.005

LOP 225.27 VP 21.028 GAP 3.94 A ZP 89.04 TAL 339.05 TAp 166.72 RCA 148.65 APO 235.33 V2 23.555

GP 13.25 ZAL 120.77 ZAP 142.82 ET8 160.43 ZAE 164.93 ETE 70.82 ZAC 102.85 ETC 255.51CLP 144.93

DLA -.20 RAL 157.01RAO 6567.5 VEL 11.566 PTH 2.02 VHP 4.481DpA 9.07 RAp 195.38 ECC 1.2037

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2099.59 -16.62 34.33 11.04 113.26 19 46 16 1499.6 -13.33 27.20

4756.23 16.96 204.06 11.11 66.98 8 29 30 4156.2 13.70 196.90

1837.51 -17._0 14.65 10.63 114.63 21 3 9 1237.5 -14.03 7,58

4493.54 17.84 184.33 10.70 65.61 9 46 33 3893.5 14.40 177.23

1624.57 -19.84 357.25 9.40 118.43 22 7 38 1024.6 -15.89 350.36

4279.25 20.18 166.84 9.48 61.81 10 51 27 5679.2 16.25 159.92

DIFFERENTIAL CCRRECTION8

TDE .9378 TRA-1.8311TC3 3.2417 BAU .6159

RDE .3972 RRA -.3622 RC3 1.8309 FAU .23062

FOE-3.2!57 FRA 5.4214 FC-17.5333 8SP 15265

8DE 1.0184 BRA 1.9154 BC3 3.7230 FSP 4560

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 233.07 LAP .10

RC 213.179 GL -6.16

PLANETOCENTRIC CONIC

C3 11.997 VHL 3.464

LNCH AZMTM LNCH TIME

90.00 18 52 45

90.00 7 34 43

100.00 20 13 21

100.00 8 54 48

110.00 21 26 29

110.00 10 0 10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4053.3 8GR 1707.7 SG3 1386.6 ST 1771.5 SR 703.g 88 2277.0

RRT .9617 RRF -.9984 RTF -.9603 CRT .9917 CRS .9978 CST .9978

SGB 4398.3 R23 -.2641 R13 -.9706 LSA 2967.5 MSA 109.5 SSA 18.3

881 4376.9 _2 433.4 THA 22.29 ELI 1904.3 ELZ 84.4 ALF 21.55

FLIGHT TIME 254.00 ARRIVAL DATE JUL 12 1965

DISTANCE 394.985 EARTH TO MARS

LOL 37.61 VL 33.035 GAL -3.84 AZL 90.65 HCA 188.66 SMA t90.65 ECC .23058 _NC .6434 vl 30.005

LOP 226.27 VP 21.042 GAP 3.57 AZP 89.36 TAL 339.25 TAp 167.92 RCA 146.69 APO 234.62 V2 23.595

GP 12.05 ZAL 120.63 ZAP 14_.19 ETS 162.56 ZA( 166.38 ETE 73.92 ZAC 101.67 ETC 255.57 CLP 143.89

DLA 2.70 RAL 157.76 RAO 6567.5 VEL 11.549 PTH 2.02 VHP 4.362 OpA 8.01 RAp 194.82 ECC 1.1974

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2182.95 -18.79 39.49 11.90 111.58 19 29 8 1583.0 -15.69 32.18

4659.76 14.30 199.22 11.01 65.50 8 52 23 4059.8 10.85 191.24

1916.52 -19.67 19.51 11.52 112.97 20 47 17 1316.5 -16.39 12.25

4401.42 15.16 178.80 10.59 63.93 10 8 10 3801.4 11.54 171.89

1693.90 -22.03 1.44 10.35 116.85 21 54 42 1093.9 -18.25 354.35

4196.81 17.46 162.00 9.32 60.13 11 10 7 3396.8 13.35 155.30

ORBIT DETERMINATION ACCURACY

ST 1672.3 SR 618.9 88 2168.6

CRT .9905 CRS .9955 CST .9987

LSA 2806.0 NSA 90.3 SSA 27.0

ELI 1781.4 EL2 79.9 ALF 20.17

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .8531 TRA-l.7907 TC3 3.2906 BAU .5972 $GT 3998.9 $GR 1578.9 SG3 1468.6

RDE .3404 RRA -.5121 RC3 1.7425 PAU .26381 RRT .9602 RflF -.9977 RTF -.9603

FOE-3.0124 FRA 3.7344 FC-16.0366 BSP 14934 SGB 4299.3 R23 -.2352 RI3 -.9696

8DE .9203 BRA 1.8625 BC3 3.7236 FSP 4828 SG1 4279.6 802 412.0 THA 20.97

LAUNCH DATE OCT 31 1964 FLIGHT TIME 256.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC DISTANCE 598.725 EARTH TO MARS

RL 148.50 LAL -.00 LOt. 37.61 VL 33.016 GAL -3.79 AZL 90.39 HCA 169.66 SMA 190.34 ECC .22908 INC .3840 vl 3D.005

RP 232.70 LAP .07 LOP 227.27 VP 21.057 GAP 3.20 AZP 89.62 TAL 339.45 TAp 169.11RCA 146.74 Apo 233.94 v2 23.631

RC 215.236 GL -3.73 GP 11.09 ZAL 120.39 ZAP 141.40 ETS 164.32 ZAE 167.56 ETE 78.18 ZAC 100.71ETC 235.62 CLP 142.79

PLANETOCENTRIC CONIC

C3 11.711VHL 3.422 OLA 5.08 RAL 158.33 RAO 6567.4 VEL 11.537 PTH 2.01VHp 4.254 DpA 7.18 RAp 194.33 ECC 1.1927

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME

90.00 18 37 8 2252.31 -20.47 43.88 12.67 110.01 19 14 40

90.00 7 54 51 4580.25 11.99 193.53 11.03 64.15 9 11 12

100.00 20 0 52 1982.22 -21.36 23.66 12.31 111.42 20 33 54

100.00 9 13 48 4325.57 12.84 174.36 10.59 62.77 10 25 34

110.00 21 14 36 1751.47 -23.75 5.02 11.19 115.34 21 43 47

110.00 10 18 34 4129.06 15.12 158.15 9.29 58;97 11 25 23

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .7882 TRA-1.7464 TC3 3.3098 6AU .5802 SGT 3935.9 Srdt 1477.S SG3 1548.9

ROE .3003 RRA -.4715 RC3 1.6666 FAU .27661 RRT .9567 RRF -.9987 RTF -.g60s

FOE-2.8439 FRA 6.0327 FC-20.4491 BSP t4606 _ 4204.0 R23 -.2345 R13 -.9689

BDE .8435 8RA 1.8090 BC3 3.7059 FSP 5105 SGt 4185.4 SG2 395.0 THA 19.98

PO CST TIM INJ 2 LAT INJ 2 LONG

1652.3 -17.56 36.42

3980.2 8.41 186.87

1382.2 -18.26 16.24

3725.6 9.10 167.58

1151.5 -20.14 357.74

3529.1 10.90 151.59

ORBIT DETERMINATION ACCURACY

ST 1588.0 SR 557.2 SS 2082.3

CRT .9891CRS .9919 CST .9993

LSA 2675.9 NSA 78.3 38A 36.9

EL1 1681.2 EL2 77.5 ALF 19.18

LAUNCH DATE OCT 31 1964 FLIGHT TIM( 258.00 ARRIVAL DATE JUL 16 1985

HELIOCENTRIC CCNIC

RL 148.50 LAL -.00

RP 232.32 LAP .03

RC 217.273 r,_ -1.72

PLANETOCENTRIC CONIC

C3 11.480 VHL 3.388

LNCH AZMTH LNCH TIM[

90.00 18 23 35

90.00 8 11 52

100.00 19 48 18

100.00 9 29 49

110.00 21 4 18

110.00 10 30 19

DIFFERENTIAL CORRECTIONS

TOE .7428 TRA-1.8879 TC3 3.3481 BAU .5702

ROE .2727 RRA -.4364 RCS 1.G104 FAU .29039

F0(-2.7208 FRA 6.3008 FC-21.8977 BSP 13979

BDE .7813 SRA 1.7435 BC3 3.7152 FS4 e 5642

DISTANCE 602.479 EARTH TO MARS

LOL 37.81 VL 33.001 GAL -3.74 AZL 90.18 HCA 190.67 SMA 190.04 ECC .22763 INC .1736 vl 30.005

LOP 228.27 VP 21.075 GAP 2.63 AZP 69.83 TAL 339.63 TAp 170.30 RCA 146.78 APO 233.30 V2 23.670

GP 10.51 ZAL 120.11 ZAp 140.49 ET9 165.80 Z/ME 168.49 ETE 83.62 ZAC 99.92 ETC 255.67 CLP 141.64

OLA 7.08 RAL 158.76 RAD 6567.4 VEL 1t.527 PTH 2.01VHp 4.152 DPA 6.52 RAp 193.87 ECC 1.1889

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2311.34 -21.79 47.71 13.34 108.54 19 2 6 1711.3 -19.06 40.10

4512.94 9.96 169.62 11.11 63.36 9 27 5 3912.9 6.30 182.95

2068.06 -22.71 27.26 13.00 109.98 20 22 17 1438.1 -19.78 19.69

4281.45 10.82 170_18 10.66 61.96 10 40 50 3661.5 6.99 163.99

1800.26 -25.14 8.13 11.92 113.97 21 34 18 1200.3 -21.68 .89

4072.01 13.09 154.97 9.32 58.14 11 38 11 3472.0 8.78 148.51

MID-CoUR6( (XI[CUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 3872.7 _ 1398.8 SG3 1631.7 ST 1525.4 SR 513.4 SS 2021.0

RRT .98881ilRF -.9956 RTF -.9616 CRT .9884 CR$ .9871 CST .9994

SGe 41|7.6 R25 -.2266 R13 -.9694 LSA 2382.0 MSA 79.7 8SA 41.2

981 4100.5 V_ 375.1THA 19.27 EL1 1607.7 EL2 73.9 ALF 18.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 31 1964 PLIGHT TIM( 260.00 ARRIVAL DATE JUL 18 1985

HELIOCENTRIC CC_41C

RL 148.50 LAL -.00

RP 231.95 LAP .us

RC 219.295 GL -.01

PLANETOCENTR|C CONIC

C3 11.289 VHL 3.380

LNCH AZMTH LNCH TIME

90.00 18 11 37

90.00 8 26 52

100.00 19 37 14

100.O0 9 43 58

110.00 20 55 15

110.00 10 42 6

DIFFERENTIAL CORRECTIONS

TOE .8984 TRA-1.SS44 TC5 5.3570 BAU .§562

ROE .2525 RRA -.4075 RC5 1.5631FAU .30402

FDE-2.6185 FRA 8.5689 FC-25.5145 8SP 13537

BOE .7426 ERA 1.6845 BC3 5.6850 FSP 5595

D]STANCE 608.245

LOL ]7.61 VL 32.985 GAL -3.69 AZL 90.00 HCA 19!.87

LOP 229.28 Vp 21.094 GAP 2.47 AZP 90.00 TAL 359.81

GP 9.GE ZAL 119.80 ZkP 159.48 ETS 167.06 ZAE 189.17

EARTH TO MARS

SMA 18g.76 ECC .22630 INC .O00O vl 50.005

TAp 171.48 RCA 146.81APO 252.70 V2 23.709

ETE 90.17 ZAC 99.25 ETC 255.70 CLP 140.46

DLA 8.78 RAL 159.10 RAD 6567.4 VEL 11.519 PTH 2.01 VHP 4.058 OpA 6.01 RAP 195.44 ECC 1.1858

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2382.49 -22.86 51.07 13.92 107.18 18 50 59 1762.5 -20.29 45.34

4454.82 8.17 186.29 11.21 62.79 9 40 46 5854.8 4.46 179.58

2086.54 -23.79 30.44 13.60 106.65 20 12 0 1486.3 -21.05 22.73

4208.19 9.03 167.55 10.75 61.38 10 53 42 3606.2 5.14 160.92

1842.30 -26.27 10.88 12.57 112.70 21 25 55 1242.3 -22.96 3.28

4025.01 11.31 152.28 9.38 57.53 11 49 9 5425.0 6.95 145.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3794.8 S_ 1335.3 SG3 1714.5 ST 1462.4 SR 480.4 SS 1972.6

flRT .9573 RRF -.9942 RTF -.9615 CRT .9867 CRS .9809 CST .9987

SG8 4022.9 R23 -.2253 R13 -.9690 LSA 2500.0 MSA 96.9 SSA 38.5

SG1 4006.2 SG2 365.5 THA 18.78 EL1 1537.5 EL2 74.2 ALF 18.00

LAUNCH DATE OCT 31 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 20 1965

EARTH TO MARS

SNA 189.49 ECC .22502 INC .1480 vl 30.005

TAp 172.66 RCA 146.85 APO 232.12 v2 23.748

(TE 97.67 ZAC 98.67 ETC 255.73 CLP 139.23

HELIOCENTRIC CONIC DI STANCE 610.019

RL 148.50 LAL -.00 LOL 37.61 Vk 32.970 6AL -3.64 AZt. 89.85 HCA 192.68

RP 281.57 LAP -.03 LOP 230.29 VP 21.114 GAP 2.12 AZ1P 90.14 TAL 339.98

RC 221. 297 GL 1.46 GP 9.11 ZAL 119.49 ZAP 138.40 ETS 168.15 ZNE 169.56

PLANETOCENTRIC CONIC

C5 11.128 VHL 3.338 OLA 10.25 RAL 159.37 RAO 6567.4 VI[L 11.51t PTH 2.01VHP 3.965 DPA 5.60 RAp 193.01ECC 1.1851

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 18 0 54 2407.44 -23.73 54.08 14.43 105.92 18 41 2

90.00 8 39 24 4403.86 6.57 183.40 11.33 62.39 g 52 47

100.00 19 27 20 2128.69 -24.69 53.27 14.12 107.41 20 2 49

100.00 9 55 39 4157.84 7.45 164.84 10.86 60.97 11 4 57

110.00 20 47 7 1678.99 -2T.21 13.31 13.13 111.54 21 18 28

110.00 10 52 21 3980.30 9.74 149.97 9.46 57.07 11 58 41

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .6338 TRA-1.8042 TC3 3.2139 BAU .5283 S_T 3691.0 SGR 1278.6 SG3 1792.3

ROE .2356 flRA -.3872 RC3 1.5116 FAU .31498 flRT .9518 RRF -.9926 RTF -.9585

FOE-2.4658 FRA 6.8997 FC-24.50910_P 13670 ST_ 3906.Z R23 -.2311 R13 -.9864

BOE .6755 BRA 1.6503 BC3 3.5516 FSP 5990 SG1 3888.4 SGE 372.4 TNA 18.42

PO CST TIN INJ 2 LAT INJ 2 LONG

1807.4 -21.32 46.24

3805.9 2.82 176.73

1528.7 -22.07 25.45

3557.8 3.52 158.25

1279.0 -24.04 5.58

3380.3 5.54 145.65

ORBIT DETERMINATION ACCURACY

87 1376.7 SR 450.S SS 1913.9

CflT .9820 CRS .9716 CST .9979

LSA 2397.2 MSA 114.9 SSA 37.9

EL1 1446.3 ELI 81.1ALF 17.88

LAUNCH DATE OCT 51 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 231.20 LAp -.06

RC 223.281GL 2.73

PLAMETOCENTRIC CONIC

C3 10.983 VHL 5.514

LNCH AZNTH LNCH TIME

go.o0 17 51 10

90.00 8 50 50

100.00 19 18 21

100.00 10 6 21

110.00 20 39 48

110.00 11 1 23

FLIGHT TIME 264.00

DISTANCE 813.808

LOt. 37.61 Vk 52.956 GAL -5.59 AZL 89.75 HCA 193.69

LOP 251.50 VF 21.138 GAP 1.77 AZP 90.27 TAL 340.14

GP 8.65 Zkk 119.18 ZAP 137,24 (TS 189.10 ZAE 169,72

DLA 11.54 RAL 159.58 RAD 6567.4 VEL 11.505 pTH 2.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH

2447.49 -24.45 56.79 14.87 104.74

4358.48 5.13 180.84 11.45 62.11

2168.55 -25.43 35.82 14.57 106.27

4114.88 6.02 162.45 10.97 60.67

1911.46 -28.00 15.51 13.62 110.46

3942.51 8.54 147.95 9.55 56.73

ARRIVAL DATE JUL 22 1965

EARTH TO MARS

SMA 189.25 ECC .22580 INC .2741 vl 50.005

TAp 173.83 RCA 146.88 APO 251.58 V2 25.788

ETE 105.77 ZAC 98.16 ETC 255.75 CLP 157.96

VHp 3.879 DFA 5.28 RAp 192.59 ECC 1.1808

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 31 57 1847.5 -22.19 48.85

10 3 29 3758.5 1.36 174.19

19 54 27 1566.3 -22.95 27.89

11 14 55 3514.9 2.07 155.89

21 11 39 1311.5 -24.96 7.65

12 7 5 3542.5 5.90 141.67

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5945 TRA-I.S504 TC5 3.1477 BAU .5107 SGT 3590.7 SGR 1236.5 SG3 1876.6 ST 1516.8 SR 431.5 SS 1882.3

ROE .2221RflA -.3668 RC3 1.4803 FAU .32852 RRT .948T RRF -.9908 RTF -.9574 CRT .9788 CRS .9614 CST .9964

FOE-2.3746 FRA 7.1753 FC-25.8950 8SP 13279 SG8 3797.7 R23 -.2299 RI3 -.9653 LSA 2333.1MSA 136.0 SSA 35.8

BOE .6347 9RA 1.5932 8C5 3.4784 FSP 6278 SG1 3779.5 SG2 371.5 THA 18.27 ELI 1583.1 ELI 84.2 ALF 17.84

LAUNCH DATE OCT 31 1964 FLIGHT TIM( 266.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC DISTANCE 617.608

RL 148.50 LAL -.00

RP 230.82 LAP -.10

RC 225.247 GL 3.85

PLAN(TOCENTRIC CONIC

CS 10.856 VHL 3.295 DLA 12.68 RAL 159.76 RAD 6567.4 VEL 11.500 PTH 2.00 VHP

LNCH AZHTH LNCH TIM( L-I TIME INJ LAT" INJ LONG INJ RT ASC ZNJ AZNTH |NJ TIME

90.00 17 42 15 2483.54 -25.06 59.26 15.26 103.64 18 23 58

90.00 9 1 8 4317.67 3.83 178.55 11.58 61.92 10 13 6

100.00 19 10 8 2200.11 -26.05 38.13 14.97 105.20 19 46 48

100.00 10 15 56 4076.34 4.73 160.31 11.08 60.45 11 23 53

110.00 20 33 7 1940.44 -28.68 17.49 14.05 109.46 21 5 27

110.00 11 9 27 3908.77 7.07 146.15 9.63 56.47 12 14 35

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5585 TRA-I.4956 TC3 3.0827 BAU .4921 8GT 3481.8 $GR 1202.3 $63 1962.4

ROE .2134 RRA -.3497 RC3 1.4551 FAU .34211 RRT .9453 RRF -.9889 RTF -.9560

FOE-2.2905 FRA 7.4599 FC-27.2616 BSP 12884 S_ 3665.5 R23 -.2290 RI3 -.9642

8DE .5979 8RA 1.5359 BC3 3.3908 FSP 6587 SG1 3664.6 SG2 372.7 THA 18.27

EARTH TO MARS

LOL 37.61 VL 32.942 GAL -3.55 AZL 89.61 HCA 194.71 SMA 188.99 ECC .22264 INC .3854 vl 30.005

LOP 232.31 VP 21.160 GAP 1.43 AZP 90.37 TAL 340.29 TAp 174.99 RCA 146.91 APO 231.07 V2 25.827

GP 8.24 ZAL 118.87 ZAP 136.03 ETS 169.93 zAE 169.58 ETE 114.01 ZAC 97.70 ETC 255.78 CLP 136.65

3.796 OpA 5.04 RAp 192.16 ECC 1.1787

PO CST TIM INJ 2 LAT INJ 2 LONG

1883.5 -22.93 51.24

3717.7 .04 171.92

1600.1 -23.71 50.12

3478.3 .76 153.77

1340.4 -25.76 9.55

3308.8 2.62 139.90

OROIT DETERNINATION ACCURACY

8T 1259.8 SR 418.5 SS 1857.5

CRT .9783 CRS .94g4 CST .9942

LSA 2276.7 MSA 158.5 SSA 54.0

EL1 1523.8 EL2 87.5 ALF 17.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 31 1964 FL1GHT TIME 269.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CC_IIC

RL 148.50 LAL -.DO

RP 230.43 LAP -.13

RC 227.193 GL 4.84

PLANE TOCENTRIC CONIC

C3 10.743 VHL 3.278

LNCH AZMTH LNCH TIME

90.00 17 34 1

90.00 S 10 30

100.00 19 2 34

100.00 10 24 38

110.00 20 26 59

110.00 11 IG 42

DISTANCE 821.420 EARTH TO MARS

LOL 37.61 VL 32.g29 GAL -3.51 AZL 99.52 HCA 195.73 SMA 188.78 ECC .22155 INC .4850 Vt 30.005

LOP 253.33 VP 2t.185 GAP 1.08 AZP 90.46 TAL 340.42 TAP 176.15 RCA 146.94 APO 230.58 V2 23.867

GP 7.89 ZAL 118.58 ZAP 134.76 ETS 170.69 Zk( 189.16 ETE 121.95 ZAC 97.29 ETC 255.80 CLp 135.30

DLA 13.69 RAL 159.90 RAD 6567.4 VEL 11.495 PTH 2.00

L-I T|M( INJ LAT INJ LONG INJ RT A$C INJ AZMTH

2518.25 -25.56 51.53 15.60 102.62

4280.68 2.64 176.48 11.70 61.80

2230.88 -26.58 40.25 15.32 104.20

4041.46 3.56 158.39 11.$9 60.30

1966.53 -29.25 19.30 14.44 108.53

3878.38 5.93 144.55 9.7Z 56.27

DIFFERENTIAL CORRECTIONS

TOE .5251 TRA-1.4394 TCS 2.9568 BAU .4720

ROE .2067 RRA -.3351 RCS 1.4352 FAU .35589

F08-2.2107 FRA 7.7506 FC-28.6745 BSP 12479

DOE .5643 SRA 1.4779 0C3 S.2867 FSP 6910

VHP 3.717 DPA 4.86 RAp 191.71 ECC 1.1768

INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

18 15 58 1916.3 -23,57 53.42

10 21 51 3680.7 -1.15 169.85

19 39 45 1630.7 -24.37 32.15

11 32 0 3441.5 -.42 151.86

20 59 46 1366.5 -26.45 11.25

12 21 21 3278.4 1.46 138.32

MID-COURSE EX(CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3382.S SGR $$74.4 SG3 2049.6 ST 1204.0 SR 405.1 SS 1838.0

RRT .9412 RRF -.9867 RTF -.9540 CRT .9716 CRS .9356 CST .9913

Sr,,B 3581.7 R23 -.2289 R13 -.9627 LSA 2226.7 MSA 180.8 SSA 32.8

SGt 3541.8 $62 378.7 THA 18.41 EL1 1267.0 EL2 91.1 ALF 18.20

LAUNCH DATE OCT 31 1964 FLIGHT TIM( 270.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC C(_IIC

RL 148.50 LAL -.00

RP 230.05 LAp -.16

RC 229.120 GL S.7S

PLAN[TOCENTRIC CONIC

C3 10.640 VHL 3.262

LNCH AZMTH LNCH TIME

90.00 17 26 24

90.00 9 19 5

100.00 18 55 65

100.00 10 32 35

110.00 20 21 21

110.00 11 23 $8

DISTANCE 625.244

L04. 37.61 VL 32.917 GAL -3.48 AZL 89.43 HCA 196.75

LOP 234.66 VP 21.211 GAP .76 AZP 90.54 TAL 340.55

GP 7.59 ZAL 118.31 ZAP 135.45 ETS 175.34 ZAE 168.49

DLA 14.60 RAL 160.02 RAD 6587.4 VEL 11.490 PTH 2.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2546.17 -25.99 63.61 15.90 101.66

4245.85 $.55 174.59 11.82 61.72

2258.56 -27.05 42.20 $5.64 103.27

4009.70 2.48 156.64 11.30 60.20

1990.19 -29.75 20.96 14.78 107.66

3850.83 4.88 143.10 9.81 56.13

DIFFERENTIAL CORRECTIONS

TOE .4955 TRA-l.3790 7CS 2.8398 BAU .4518

HOE .2025 RRA -.3219 RCS 1.4226 FAU .37040

FDE-2.1507 FRA 8.0295 FC-S0.1389 B_P $1978

BOE .5353 8RA 1.4161 BC3 3.1763 FSP 7205

EARTH TO MARS

SMA 188.54 ECC .22052 INC .5675 Vl 30.005

TAp 177.30 RCA 146.97 APO 250.12 V2 23.907

ETE 129.22 ZAC 96.91 ETC 255.82 CLP 133.91

VHP 3.641DPA 4.73 RAP 191.25 ECC 1.1751

INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

18 8 50 1946.2 -24.12 55.44

10 29 52 3646.9 -2.24 167.97

19 33 14 1658.6 -24.94 34.03

11 39 25 3409.7 -1.50 150.12

20 54 32 1690.2 -27.05 12.82

12 27 29 3250.8 .40 136.86

RIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3233.5 Sr, R 1153.0 SG3 2139.6 ST 1150.9 SR 697.5 SS 1827.4

RRT .9668 RRF -.9844 RTF -.9516 CRT .9678 CRS .9210 CST .9879

SGB 3432.9 R23 -.2296 R13 -.9610 LSA 2186.4 HSA 201.7 SSk 32.0

SGI 3411.5 962 382.9 THA 18.71 EL1 1213.9 EL2 94.9 ALF 18.69

LAUNCH DATE OCT 31 1964 FLIGHT TIME 272.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DISTANCE 629.078 EARTH TO MARS

RL 148.50 LAL -.00 LOt. 37.61VL 32.906 GAL -3.45 AZL 89.56 HCA 197.76 SRA 188.34 ECC .21955 INC .8464 vl 30.005

RP 229.67 LAp -.20 LOP 235.38 VP 21.238 GAp .44 AZp 90.61 TAL 340.67 TAp 176.44 RCA 146.99 Apo 229.89 ¥2 23.948

RC 231.027 GL 6.55 GP 7.32 ZAL 116.05 ZAP 132,05 ETS 171.g5 ZAE 167.60 ETE 135.65 ZAC 96,55 ETC 255.85 CLP 132.48

PLANETOCENTRIC CONIC

C3 10.548 VHL 3.248 DLA 15.42 RAL 160.13 RAD 6567.4 VEL 11.486 PTH 2.00 VHP 5.569 DpA 4.65 RAP 190.77 ECC 1.1736

LHCH AZNTH LNCH TIME b-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 19 t9 2575.68 -28.35 65.54 16.17 100.75 18 2 13 1973.7 -24.60 57.31

90.00 9 27 1 4215.80 .55 172.86 11,95 61.69 10 37 17 3615.8 -3.24 166.23

100.00 18 49 7 2284.12 -27.42 44.00 15.92 102.40 19 27 11 1684.1 -25.45 35.76

100.00 10 39 55 6980.60 1.50 155.04 11.42 60.14 11 46 15 3380.6 -2.49 148.52

110.00 20 lS 10 2011.75 -30.19 22.49 15.10 106.85 20 49 41 1411.8 -27.59 14.27

110.00 11 29 21 5825.75 3.93 141.78 g.90 56.02 12 33 7 3225.7 -.56 135.57

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4688 TRA-1.3159 TCS 2.7014 BAU .4299 _T 3092.S ST_R 1135.5 8;3 2230.2 ST 1099.2 SR 392.0 S8 1820.0

ROE .1995 RRA -.3107 RC3 1.4129 FAU .38489 RRT .9314 RRF -.9820 RTF -.9485 CRT .9645 _"RS .9050 CST .9836

FDE-2.0914 FRA 8.S158 FC-31.5906 8SP 11467 SGB 3294.2 R23 -.2313 R13 -.9589 LSA 2150.2 MSA 223.4 SSA 31.3

BOE .5093 8RA 1.5521 BC3 3.0486 FSP 7523 SGI 3270.9 SG2 390.6 THA 19.17 EL1 1162.9 EL2 97.9 ALF 19.12

LAUNCH OATE OCT 61 1964 FLIGHT TIME 274.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 229.28 LAP -.26

RC 232.913 GL 7.25

PLANETOCENTRIC CONIC

C3 10.465 VHL 3.235

LNCH AZMTH LNCH TIME

90.00 17 12 43

90.00 9 34 26

100.00 18 43 8

100.00 10 46 41

110.00 20 11 22

110.00 11 34 55

DIFFERENTIAL CORRECTIONS

TOE .4417 TRA-1.2527 TC3 2.5395 OAU .4081

ROE .1975 RRA -.S01S RCS 1.4058 FAU .39934

FOE-2.0298 FRA 8.6148 FC-SS.0379 SSAP 10953

DOE .4867 ORA 1.2885 BC3 2.9027 FSP 7857

DISTANCE 662.923 EARTH TO MARS

LOL 37.61 VL 32.895 GAL -3.42 AZI. 89.29 HCA 198.81 SMA 188.15 ECC .21863 INC .7121 vl 30.003

LOP 236.41VP 21.267 GAP .12 AZP 90.67 TkL 340.77 TAP 179.58 RCA 147.01APO 229.28 v2 23.988

GP 7.07 ZAL 117.85 ZAP 130.62 ET9 172.50 ZAE 166.53 ETE 141.20 ZAC 96.22 ETC 255.87 CLP 131.00

DLA 16.$7 RAL 160.22 flAO 6867.4 VEL 11.483 PTH 2.00 VHP 3.500 DPA 4.62 RAp 190.26 ECC 1.1722

L-Z TIM( INJ LAT |NJ LOIS IMJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2599.11 -26.68 67.54 16.42 99.90 17 56 3 1999.1 -25.02 59.06

4187.$6 -.68 171.26 $2.08 61.69 $0 44 10 6587.2 -4.16 164.63

2307.67 -27.75 45.67 16.19 $01.58 19 21 34 1707.7 -25.87 37.37

3956.84 .59 153.57 11.54 60.11 11 52 35 3353.8 -3.39 147.05

2051.51 -30.57 23.90 15.39 106.09 20 45 13 1431.5 -28.06 15.61

3802.75 3.05 140.58 10.00 55.94 12 38 18 3202.8 -1.44 134.37

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2940.8 Sr_ 1121.6 SG3 2321.9 ST 1046.3 SR 588.1SS 1815.5

RRT .9250 RRF -.9795 RTF -.9443 CRT .9610 CRS .8875 CST .9785

3147.4 R23 -.2350 R$3 -.9562 LsA 2116.8 MSA 244.2 SSA 30.9

SG$ 3125.7 962 405.4 TMA 19.77 ELl 1111.3 EL2 101.1 ALF 19.79
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 51 1964 FLIGHT TIME 275.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CC_¢IC DISTANCE 636.778 EARTH TO MARS

RL 148.50 LAL -.OD LOL 37.61VL 32.884 GAL -3.39 AZL 89.23 HCA 199.84 SMA 187.96 ECC .21777 INC .7736 Vt 30.005

RP 228.69 LAF -.25 LOP 237.44 Vp 21.297 GAP -.20 AZP 90.73 TAL 340.87 TAp 180.71RCA 147.03 Apo 228.90 V2 24.029

RC 234.778 GL 7.91GP 6.86 ZAL 117.59 ZAp 129.15 ET8 173.00 ZAE 165.29 ETE 145.93 ZAC 95.90 ETC 255.90 CLP 129.48

PLANETOC[NTRIC CONIC

C3 10.389 VHL 3.223 DLA 16.84 RAL 160.31RAO 6567.4 VEL 11.479 PTH 2.00 VHp 3.434 DpA 4.62 RAp 189.73 ECC 1.1710

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LC)t4G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 6 34 2622.70 -26.93 69.02 18.85 99.10 17 50 17 2022.7 -25.40 60.69

90.00 9 41 15 4160.65 -1.23 169.79 12.21 61.71 10 50 38 3560.7 -5.00 183.14

100.00 18 37 30 2329.45 -28.04 47.23 16.43 100.81 19 16 20 1729.4 -26.26 38.88

100.00 10 53 0 3929.14 -.25 152.22 11.66 60.11 11 58 29 3329.1 -4.22 145.69

110.00 20 G 65 2049.58 -30.91 25.21 15.66 105.39 20 41 5 1449.7 -28.49 16.85

110.00 11 40 4 3781.67 2.25 139.47 10.10 5_.88 12 43 6 3181.7 -2.24 133.27

01FFERENTIAL CORRECTIONS MID-COURSE ExECuTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TD( .4172 TRA-1.1864 TC3 2.3508 BAU .3814 SGT 2778.6 8GIR 1111.1 883 2414.9 ST 994.5 SR 385.9 SS 1815.2

ROE .1961RRA -.2929 RC3 1.4021FAU .41410 RRT .9176 RRF -.9769 RTF -.9391 CRT .9581CRS .8693 CST .9724

FOE-1.9747 FRA 8.9136 FC-34.5068 8_P 10403 SG8 2992.5 R23 -.2402 R13 -.9530 LSA 2088.5 MSA 264.5 SSA 30.7

BOE .4610 BRA !.2220 8C3 2.7456 FSP 8191 9G1 2963.7 $82 414.1 THA 20.57 ELI 1061.7 EL2 103.6 ALF 20.60

LAUNCH DATE OCT 31 1964 FLZ GHT TIM( 27_.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CCINIC

RL 148.50 LAL -.00

RP 228.51 LAP -.30

RC 236.623 GL 8.51

PLANETOCENTRIC CONIC

C3 10.322 VHL 3.213

LNCH AZMXH LNCH TIME

90.00 17 0 50

90.00 S 47 42

100.00 18 32 19

100.00 10 58 34

110.00 20 2 30

110.00 11 44 32

DISTANCE 840.644 EARTH TO MARS

LOt. 37.61 VL 32.874 GAL -3.38 AZL 89.17 HCA 200.87 SMA 187.79 ECC .21697 INC .8300 vl 30.005

LOP 238.48 VP 21.328 GAP -.31 AZP 90.78 TAL 340.95 TAp 181.83 RCA 147.05 APO 228.54 V2 24.070

GP 6.68 ZAL 117.39 ZAP 127.62 ETS 173.47 ZAE 163.93 ETE 149.94 ZAC 95.60 ETC 255.92 CLP 127.92

DLA 17.46 RAL 160.40 RAD 6587.4 VEL 1t.477 PTH 1.99 VHp 3.371 DPA 4.66 RAp 189.18

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT

2644.65 -27.18 70.58 18.87 98.35 17 44 54 2044.6 -25.72

4138.07 -2.02 168.42 12.35 61.75 10 56 38 3538.1 -5.79

2349.65 -28.29 48.68 16.88 100.09 19 11 28 1749.6 -28.81

3908.31 -1.02 150.97 11.79 80.12 12 4 0 3306.3 -4.99

2088.44 -31.20 26.43 15.92 104.72 20 37 18 1466.4 -28.87

3762.28 1.51 138.46 10.21 55.85 12 47 35 3162.3 -2.98

DIFFERENTIAL CORRECTIONS

TOE .3938 TRA-1.1174 TC3 2.1580 BAU .3549

ROE .1936 RRA -.2857 RC3 1.3998 FAU .42867

F08-1.9188 FRA 9.2170 FC-35.9552 BSP 9820

BDE .4397 BRA 1.1334 8C3 2.5722 FSP 8537

MID-COURSE EX(CUTION ACCURACY

SGT 2803.8 $GR 1102.7 SG3 2507.6

RRT .9083 RRF -.9742 RTF -.9320

sGB 2827.7 R23 -.2479 R13 -.9488

SGI 2794.9 982 429.7 THA 21.58

ECC 1.1699

INJ 2 LONG

62.21

161.75

40.28

144.43

18.01

132.26

ORBIT DETERMINATION ACCURACY

ST 942.1 SR 384.8 SS 1816.9

CRT .9558 DR8 .8502 CST .9630

LSA 2062.7 MSA_ 284.4 SSA 30.3

EL1 1012.2 EL2 105.3 ALP 21.57

LAUNCH DATE OCT 51 1964

HELIOCENTRIC CONIC

RL 146.50 LAL -.00

RP 228.12 LAP -.33

RC 238.446 GL 8.06

PLANETOCENTRIC CONIC

C3 10.261VHL 3.203

LNCH AZNTfl LNCH TIME

90.00 16 55 29

90.00 S 53 45

100.00 18 27 29

100.00 11 4 26

110.00 19 59 3

110.00 11 49 21

FLIGHT TIME 280.00 ARRIVAL DATE AUG 7 1965

DISTANCE 644.520 EARTH TO MARS

LOL 37.61VL 32.865 GAL -3,34 AZL 89.12 HCA 201.91 8MA 187.63 ECC .21821 [NC .8809 Vl 30.005

LOP 239.52 VP 21.360 GAP -.81AZP 90.82 TAL 341.03 TAp 182.94 RCA 147.06 Apo 228.20 V2 24.111

GP 6.48 ZAL 117.21 ZAP 126.05 ETS 113.90 ZAE 162.45 ETE 153.33 ZAC 95.30 ETC 255.95 CLP 126.32

DLA 18.02 RAL 160.49 RAO 6567.4 VEL 11.474 PTH 1.99 VHp 3.311DpA 4.73 RAp 188.59 ECC 1.1689

L-[ TIME INJ LAT |NJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2665.12 -27.35 72.05 17.08 97.64 17 39 54 2065.1 -26.01 63.$4

4113.24 -2.76 167.14 12.50 61.81 11 2 18 3513.2 -6.31 160.47

2368.42 -28.51 50.03 16.88 99.40 19 6 57 1768.4 -26.91 41.59

3885.17 -1.74 149.81 11.93 60.15 12 9 11 3285.2 -5.70 143.28

2081.93 -31.47 27.58 16.17 104.10 20 33 45 1481.9 -29.21 19.08

3744.42 .83 137.53 10.33 55.63 12 51 46 3144.4 -3.66 131.32

DIFFERENTIAL CORRECTIONS

TDE .3733 TRA-1.0433 TC3 1.9433 8AU .3286

ROE .1859 RRA -.2793RC3 1.4006 FAU .44373

FOE-1.8745 FRA 9.5180 FC-37.4374 BSP 9171

BDE .4216 8RA 1.0619 BC3 2.3954 FSR 8868

MID-COURSE EXECUTION ACCURACY

SGT 2421.0 _ 1097.3 SG3 2602.1

RRT .8974 RRF -.9714 RTF -.9230

SGB 2658.1 R29 -.2574 R13 -.9439

SGt 2620.2 SG2 447.3 THA 22.84

LAUNCH DATE OCT 31 1964 FLIGHT TIN( 282.00

HELIOCENTRIC CONIC

RL 146.50 LAL -.00

RP 227.78 LAP -.36

RC 240.248 GL 9.57

PLANI[TOCENTRIC CONIC

CS 10.207 VHL 3.193

LNCH AZI4TH LNCH TIM(

90.00 16 50 30

90.00 9 59 28

100.00 18 23 1

100.00 11 9 38

110.00 19 55 39

110.00 11 53 33

DISTANCE 648.408

LOt. 37.61 VL 32.856 GAL -3.32 AZL 89.07 HCA 202.96 SMA

LOP 240.56 VP 21.393 GAP -1.11 AZP 90.85 TAL 341.09 TAp

GP 6.32 ZAL 117.05 ZAp 124.44 ET8 174.30 ZA( 160.87 ETE

ORBIT DETERMINATION ACCURACY

ST 891.7 SR 385.2 SS 1823.1

CRT .9548 CRS .8314 CST .9562

LSA 2043.0 MSA 303.7 SSA 30.3

EL1 965.6 EL2 105.8 ALF 22.70

ARRIVAL DATE AUG 9 1965

OIFFERENTIAL CORRECTIONS

TOE .3535 TRA *.9704 TC3 1.7060 BAU .3014

ROE .1968 RRA -.2788 RC3 1.4028 FAU .45865

F08-1.8314 FflA 9.8209 FC-38.8005 BSP 8498

80E .4048 BRA 1.0082 BC3 2.2088 FSP 9199

EARTH TO MARS

187.48 ECC .21551 INC .9275 vl 30.005

184.04 RCA 147.08 APO 227.88 V2 24.152

156.22 ZAC 95.01 ETC 255.98 CLP 124.68

1.99 VHP 3.255 DpA 4.83 RAp 167.98 ECC 1.1680

INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2084.2 -26.26 64.98

3492.0 -7.18 159.26

1765.9 -27.18 42.82

3265.6 -6.35 142.17

1496.3 -29.52 20.09

3128.0 -4.29 130.46

ORBIT DETERMINATION ACCURACY

ST 840.4 9R 386.5 33 1831.2

CRT .9548 CR8 .8123 CST .9458

LSA 2025.9 MSA 322.1 SSA 30.3

ELl 919.0 EL2 105.1 ALF 24.04

DLA 18.54 RAL 160.58 RAD 656?.4 VEL 11.472 PTH

L-i TIME INJ LAT INJ LONG

2684.23 -27.52 73.42 17.28 96.97 17 35 14

4092.02 -3.44 165.95 12.66 61.88 11 7 40

2385.90 -28.69 51.29 17.10 98.76 19 2 47

3865.59 -2.40 148.73 12.08 60.20 12 14 4

2096.27 -31.70 28.61 16.42 103,52 20 30 31

3727.97 .20 136.97 10.48 55.62 12 55 41

MID-COURSE EXECUTION ACCURACY

SGT 2226.9 SGR 1093.4 8G3 2696.0

RRT .8952 RRF -.0686 flTF -.9106

SG8 2490.9 R23 -.2701 R13 -.9376

SG1 2436.2 8G2 468.8 THA 24.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE OCT 31 1964

HELIC_ENTRIC CO(_IC

RL 148.50 LAL -.00

RP 227.34 LAp -.39

RC 242.030 GL 10.04

PLANETOCENTRIC CONIC

C3 10.160 VHL 3.187

LNCH AZHTH LNCH TIME

90.00 16 45 53

90.00 10 4 52

100.00 18 18 53

100.00 11 14 33

110.00 19 52 24

110.00 11 57 31

FLIGHT TIME 284.00

DISTANCE 652.301

LOL 37.61 VL 32.848 GAL -3.30 AZL 89.03 HCA 204.01 8MA

LOP 241.61 VP 21.427 GAP -1.40 AZP 90.89 TAL 341.13 TAp

GP 6.17 ZAL 116.91 ZAp 122.78 ET$ 174.68 ZAE 159.20 ET(

DLA 19.01 RAL 160.68 RAD 6567.4 YEL 11.469 PTH 1.99 VHp

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

2702.08 -27.66 74.71 17.49 96.34 17 30 55

4072.31 -4.07 164.85 12.82 61.95 11 12 44

2402.17 -28.86 52.48 17.32 98.16 18 58 55

3847.46 -3.01 147.74 12.24 60.25 12 18 40

2109.56 -31.91 29.59 16.66 102.97 20 27 34

3712.83 -.38 155.88 10.59 55.82 12 59 23

OIFFERENYIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .3348 TRA -.8923 TC3 1.4482 BAU .2741 SGT 2023.0 9GR 1090.8 SG3 2788.9

ROE .1980 RRA -.2686 RC3 1.4052 FAU .47335 RRT .8644 RRF -.9698 RTF -.8932

FOE-1.7878 FRA10.1238 FC-40.3337 BSP 7800 3_ 2298.3 R23 -.2860 R13 -.9297

BOE .3890 BRA .9918 BC3 2.0178 FSP 9538 361 2244.5 362 494.3 THA 26.37

LAUNCH DATE 0C731 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00 LOt. 37.61 VL 32.841 GAL

RP 226.95 LAp -.43 LOP 242.66 VP 21.462 GAP

ARRIVAL OATE AUG 11 1965

EARTH TO MARS

187.34 ECC .21486 INC .9707 vl 30.005

185.14 RCA 147.09 APO 227.59 V2 24.193

158.66 ZAC 94.72 ETC 256.02 CLP i22.99

3.202 DpA 4.96 RAp 187.34 ECC 1.1672

PO CST TIM ;NJ 2 LAT INJ 2 LONG

2102.1 -26.49 66.24

3472.3 -7.79 158.14

1802.2 -27.43 43.97

3247.5 -6.95 141.16

1509.6 -29.79 21.02

3112.8 -4.86 129.67

ORBIT DETERMINATION ACCURACY

ST 788.7 8R 388.4 SS 1840.3

CRT .9562 CRS .7929 CST .9327

LSA 2010.7 MSA 340.2 SSA 30.2

ELI 873.1EL2 102.7 ALF 25.60

FLIGHT TIME 286.00 ARRIVAL DATE AUG 13 1963

DISTANCE 656.207 EARTH TO MARS

-3.29 AZL 88.99 HCA 205.06 S_AA 187.20 ECC .21425 INC 1.0106 vl 30.005

-1.69 AZP 90.92 TAt. 341.17 TAp 186.23 RCA 147.10 APO 227.31 V2 24.235

RC 243.792 GL 10.48 GP 6.03 ZAL 116.80 ZAP 121.08 ET9 175.04 Zk( 157.46 ETE 160.80 ZAC 94.44 ETC 256.06 CLp 121.27

PLANETOCENTRIC CONIC

C3 10.119 VHL 3.1810LA 19.44 RAL 160.79 RAD 6567.4 V(L 11.468 PTH 1.99 VHP 3.151DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 16 41 36 2718.76 -27.78 75.92 17.69 95.74 17 26 55 2118.8

90.00 10 9 38 4054.01 -4.66 163.82 13.00 62.04 11 17 32 3434.0

100.00 18 13 3 2417.32 -29.00 53.58 17.53 97.60 18 55 22 1817.3

100.00 11 19 11 3830.69 -3.58 146.81 12.41 60.50 12 23 1 3230.7

110.00 19 49 31 2121.86 -32.09 30.51 16.90 102.46 20 24 53 1521.9

110.00 12 1 14 3698.91 -.91 135.16 10.74 95.83 13 2 53 3098.9

3.11 RAp 186.67 ECC 1.1665

INJ 2 LAT INJ 2 LONG

-26.69 67.42

-8.36 157.10

-27.64 45.04

-7.51 140.23

-30.04 21.89

-5.39 128.93

ORBIT OETERMINATION ACCURACY

ST 737.8 SR 391.2 SS 1852.0

CRT .9594 CR8 .7739 C$T .9165

LSA 1999.6 NSA 357.8 SSA 30.2

EL1 829.2 EL2 98.2 ALF 27.38

OIFFERENTIAL CORRECTIONS

TDE .3178 TRA -.8113 TC3 1.1711 BAU .2476

ROE .1997 RRA -.2641 RC3 1.4084 FAU .46788

FOE-1.7497 FRAlO.4270 FC-41.7399 BSP 7070

BD( .3754 BRA .8532 8C3 1.8317 FSP 9868

MID-COURSE EXECUTION ACCURACY

SET 1812.1 SGR 1089.4 663 2880.8

RRT .8384 RRF -.9629 RTF -.8680

968 2114.4 R23 -.3058 R13 -.9198

SG1 2048.1 862 525.3 THA 28.82

LAUNCH OATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 226.56 LAp -.46

RC 245.534 GL 10.68

PLANETO¢ENTRIC CONIC

C3 10.084 VHL 3.176

LNCH AZNTH LNCH TIME

90.00 16 37 41

90.00 10 14 48

100.00 16 11 37

100.00 11 23 33

110.00 19 46 55

110.00 12 4 45

FLIGHT TIME 288.00 ARRIVAL DATE AUG 15 1965

DISTANCE 660.12I EARTH TO MARS

LOL 37.61 VL 32.833 GAL -3.28 AZL 86.95 HCA 206.11 3NA 187.08 ECC .21369 INC 1.0479 vl 30.005

LOP 243.71 VP 21.498 GAP -1.98 AZP 90.94 TAL 341.20 TAp 187.31 RCA 147.10 Apo 227.06 V2 24.277

GP 5.90 ZAL 116.71 ZAp 119.33 ETS 175.36 ZAE 155.63 ETE 162.64 ZAC 94.16 ETC 256.10 CLP 119.30

OLA 19.83 RAL 160.90 RAD 6567.4 VEL 11.466 PTH 1.99 VHp 3.105 DpA 5.29 RAP 185.97 ECC 1.1660

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2734.32 -27.88 77.05 17.90 95.19 17 23 15 2134.3 -26.87 68.52

4037.07 -5.20 162.87 13.19 62.13 11 22 5 3437.1 -8.89 156.13

2431.41 -29.12 54.61 17.75 97.07 18 52 8 1831.4 -27.84 46.04

3815.21 -4.10 145.96 I2.59 60.36 12 27 8 3215.2 -6.02 139.36

2133.26 -32.26 31.35 17.14 101.96 20 22 28 1333.3 -30.27 22.70

3686.13 -1.40 134.49 10.90 55.84 13 6 11 3086.1 -5.87 128.26

DIFFERENTIAL CORRECTIONs

TOE .3015 TRA -.7270 TC3 .8750 BAU .2239

ROE .2016 RRA -.2601RC3 1.4116 FAU .50197

FOE-1.7089 FRA10.7299 FC-43.0942 89P 6331

8DE .3627 6RA .7721 BC3 1.6607 F_MP I0200

LAUNCH OAYE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.30 LAL -.00

RP 226.17 LAp -.49

RC 247.258 GL 11.26

PLAN(TOCENTRIC CONIC

C3 10.035 VHL 3.171

LNCH AZNTH LNCH TIN(

90.00 16 34 6

90.00 10 19 23

100.00 18 8 28

100.00 11 27 42

110.00 19 44 38

110.00 12 8 4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1596.5 SGR 1088.6 SG3 2970.6 ST 686.4 SR 394.2 SS 1864.2

RRT .8006 flflF -.9599 RTF -.6304 CRY .9642 CRS .7547 CST .8959

$68 1932.3 R23 -.3288 R13 -.9077 LSA 1990.0 MSA 375.1 SSA 30.2

961 1848.4 SG2 563.1 THA 31.95 ELI 786.3 EL2 91.3 ALF 29.41

FLIGHT TIME 290.00 ARRIVAL DATE AUG 17 1955

DISTANCE 664.046

LOL 37.61 VL 32.827 GAL -3.27 AZL 88.92 HCA

LOP 244.77 VP 21.535 GAP -2.25 AZ1P 90.96 TAL

GP 5.77 ZAL 116.65 ZAP 117.59 ETS 175.70 ZAE

EARTH TO MARS

207.17 SMA 186.96 ECC .21318 INC 1.0621 vl 30.005

341.21 TAp 188.38 RCA 147.11 APO 226.82 V2 24.318

153.78 (TE 164.24 ZAC 93.87 ETC 256.14 CLP 117.70

DLA 20.19 RAL 161.02 RAD 6567.4 VI[L 11.465 PTH 1.99 VHP 3.061DpA 5.49

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2748.82 -27.96 78.10 18.11 94.67 17 19 54 2148.8

4021.42 -5.70 161.99 13.39 62.22 11 26 24 3421.4

2444.50 -29.23 55.57 17.97 96.58 18 49 12 1844.5

3800.97 -4.58 t45.17 1_.78 60.43 12 31 2 3201.0

2143.79 -32.40 32.14 IT.SO 101.54 20 20 19 1543.8

3674.45 -1.85 133.88 11.08 55.86 13 9 16 3074.4

DIFFERENTIAL CORRECTIoNs

TOE .2862 TRA -.6399 TC3 .5996 BAU .2046

ROE .2040 RflA -.2384 RC3 1.4153 FAU .51593

FOE-1.6777 FflAIl.0235 FC-44.4209 BSP 5592

BOE .3515 BRA .6893 BC3 1.5219 FSP 10509

RAP 185.25 ECC 1.1655

INJ 2 LAT INJ 2 LONG

-27.02 69.56

-9.37 155.24

-28.01 46.98

-8.48 138.56

-30.47 23.46

-6.32 127.64

ORBIT DETERMINATION ACCURACY

ST 635.8 SR 398.1 SS 1878.2

CRT .9705 CRS .7366 CST .8703

LSA 1984.1 MSA 390.9 SSA 30.2

ELl 745.6 EL2 81.8 ALF 31.71

MID-COURSE EX[CUTIOI ACCURACY

SGT 1382.3 SEN 1088.6 SG3 3056.6

RRT .7424 RRF -.9§69 RTF -.T706

$68 1759.5 R23 -.3949 R13 -.8934

SG1 1650.0 $GZ 611.1 THA 36.00

621



JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 19 198_

HELIOCENTRIC CONIC

RL 148.50 LAL -.DO

RP 223.78 LAP -.53

RC 248.919 GL 11.61

PL AMETOCENTRIC CONIC

C3 10.052 VHL 5.187

LNCH AZNTH LNCH TIME

90.00 18 30 50

90.00 10 23 43

lO0.OO 18 5 38

100.00 11 31 38

110.00 19 42 31

110.00 12 11 13

DIFFERENTIAL CORRECTIONS

TOE .2725 TRA -.5486 TC3 .2274 BAU .19_7

ROE .20_8 RRA -.2528 RC3 1.4186 FAU .52935

F08-1.6510 FRAIl.3094 FC-45.6814 BSP 4881

BDE .3420 BRA .6040 BC3 1.4367 FSP 10811

DISTANCE 667.979 EARTH TO MARS

LOL 37.61 VL 52.820 GAL -3.26 AZL 86.89 NCA 208.23 8NA 1816.86 ECC .21271 IN( 1.1143 Vl 30.005

LOP 245.83 VP 21.573 GAP -2.55 AZP 90.98 TkL 341.21 TAP 189.44 RCA 147.11 APO 226.60 V2 24.580

GP 5.66 ZAL 116.60 ZAP 115.73 ETS 176.01 zAE 151.84 ET( 165.65 ZAC 93.59 ETC 256.19 CLP 115.86

DLA 20.52 RAL 161.16 RAD 6567.4 VEL 11.464 PTH 1.99 VHP 3.021 DPA 5.71 RAP 184.49 ECC 1.1851

L-] TIME INJ LAT |NJ LON_ INJ RT ASC INJ AZNTM INJ TIME PO CST TIN ]MJ 2 LAT INJ 2 LONG

2762.29 -28.05 79.08 18.34 94.18 17 16 53 2162,3 -27.16 70.52

40D7.03 -G.15 161.18 15.60 62.31 11 30 30 3407.0 -9.81 154.41

2456.63 -29.32 56.46 18.20 96.12 18 46 35 1856.6 -28.16 47.85

3787.92 -5.02 144.45 12.96 60.49 12 34 44 3187.9 -8.91 137.83

2153.52 -32.53 32.87 17.64 101.13 20 18 25 1553.5 -30.68 24.15

3663.80 -2.26 133.33 11.26 55.88 13 12 16 3063.8 -6.72 127.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1t77.5 SGR 1088.9 883 3143.2 ST 586.6 SR 402.4 SS 1893.1

RRT .6482 RRF -.9539 RTF -.6720 CRT .9785 CRS .7194 CST .8385

sG6 1603.8 R23 -.3767 R13 -.8792 LSA 1980.8 NSA 406.7 SSk 30.2

sG1 1457.1SG2 670.0 THA 41.56 EL1 708.0 EL2 68.8 ALF 34.24

LAUNCH DATE OCT 31 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 21 196!

HELIOCENTRIC CONIC

RL 148.50 LAL -.OO

RP 225.38 LAP -.56

RC 250.643 GL 11.93

PLANETOCENTRIC CONIC

C3 10.0t4 VHL 3.165

LN(H AZMTH LNK_H TIM(

90.00 16.27 58

90.00 10 27 48

100.00 18 3 7

100.00 11 35 18

110.00 19 40 45

II0.00 12 14 11

DIFFERENTIAL CORRECTIONS

TOE .2592 TRA -.4544

RDE .2096 RRA -.2494

FOE-1.6277 FRAI1.SBAST

BDE .3335 8RA .5183

DISTANCE 671.922 EARTH TO MARS

LOL 37.61 VL 32.815 GAL -3.26 A21. 88.86 IICA 209.50 SNA 186.76 ECC .21228 INC 1.1443 Vl 30.005

LOP 246.90 VP 21.611 GAP -2.80 AZP 91.00 TAL 341.20 TAP 190.49 RCA 147.11 AlSO 226.40 V2 24.402

GP 5.54 ZAL 116.58 ZAP 113.87 ETS 176.50 ZAE 149.86 ETE 166.69 ZAC 93.31 ETC 286.24 CLP 113.99

DLA 20.81 RAL 161.31 RAD 6567.4 VEL 11.463 PTH 1.99 VHP 2.984 DPA 5.94 RAP 183.71 ECC 1.1648

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TINIE PO CST TIM INJ 2 LAT INJ 2 LONG

2774.77 -28.09 79.98 18.57 93.73 17 14 10 2174.8 -27.28 71.41

3993.85 -6.57 160.43 13.83 62.39 11 34 22 3393.9 -10.21 153.65

2467.83 -29.40 57.28 18.44 95.69 18 44 15 1867.8 -28.30 48.65

3778.02 -5.42 143.79 13.20 60.56 12 38 14 3176.0 -9.30 137.16

2162.47 -32.65 33.54 17.90 100.75 20 16 46 1562.5 -30.82 24.80

3654.15 -2.62 132.82 11.47 55.91 13 15 5 3054.1 -7.08 126.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.1229 BAU .1910 $GT 1000.4 SGR 1089.5 $83 3224.1 ST 538.5 SR 407.1SS 1908.5

RC5 1.42|3 FAU ,54222 RRT .4893 RRF -.9508 RTF -.5043 CRT .9867 CRS .7028 CST .7923

FC-46.8740 BSP 4253 $GB 1479.0 R23 -.3773 RI3 -.8739 LSA 1979.8 NSA 421.4 SSA 30.2

BC3 1.4266 FSP 11097 SG1 1278.7 SG2 743.2 THA 49.94 ELI 673.0 EL2 53.0 ALF 36.99

LAUNCH DATE OCT 31 1964 FLIGHT TIME 2_.00 ARRIVAL DATE AUG 25 1985

HELIOCENTRIC CONIC

RL 148.50 LAL -.DO

RP 224.99 LAP -.59

RC 252.307 GL 12.24

PLANETOCENTRIC CONIC

C3 10.002 VHL 5.165

LN(H AZMTH LMCH TIME

90.00 16 25 21

90.00 10 31 40

100.00 18 0 54

100.00 11 38 47

110.00 19 39 11

110.00 12 17 0

DIFFERENTIAL CORRECTIONS

TDE .2483 TRA -.3550 TC3 -.4830 BAU .2012

ROE .2155 RRA -.24S5 RC5 1.4251 FAU .55528

F08-1.6292 FRAIl.8300 FC-48.0595 BSP 3754

BOB .5273 ERA .4318 BC3 1.5047 FSP 11323

DISTANCE 675.874 EARTH TO MARS

LOL 37.61 VL 32.809 GAL -3.28 AZL 88.83 H(A 210.36 8NA 186.68 ECC .21190 IN( 1.1724 Vl 30.005

LOP 247.97 V_ 21.650 GAP -3.06 AZP 91.01 TAL 341.17 TAP 191.54 RC A 147.11 APO 226.22 V2 24.444

GP 5.44 ZAL 116.58 ZAP 111.98 ETS 176.58 ZAE 147.83 ETE 167.99 ZAC 93.02 ETC 256.30 CLP 112.09

DLA 21.08 RAL 161.47 RAG 6567.4 VEL 11.463 PTH 1.99 VHP 2.950 DPA 6.19 RAP 182.91 ECC 1.1646

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOS

2786.28 -26.14 80.82 18.81 93.31 17 11 47 2186.3 -27.38 72.24

3981.86 -6.95 159.75 14.07 62.48 11 38 2 3381.9 -10.58 152.96

2478.13 -29.46 38.04 18.69 95.29 18 42 13 1878.1 -28.42 49.39

3763.22 -5.78 143.20 13.43 60.62 12 41 33 3163.2 -9.85 136.55

2170.68 -32.75 34.18 18,16 100.39 20 15 22 1570.7 -30.9T 25.39

3645.45 -2.9_ 132.37 11.68 55.93 13 17 48 3045.3 -7.41 126.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 877.9 8DR 1090.4 SG3 3301.7 ST 495.1 SR 412.9 SS 1924.7

RRT .2371 RRF -.9477 RTF -.2346 CRT .9938 CRS .6898 CST .7339

sGB 1399.9 R23 -.2761 R13 -.9067 LSA 1982.2 MSA 436.0 8SA 30.1

sG1 1135.1 $82 819.5 THA 66.34 EL1 643.7 EL2 36.0 ALF 39.79

LAUNCH DATE OCT 31 1964 FLIGHT TIME 298.00 ARRIVAL DATE AuG 25 194_

90.00

100.00

100.00

110.00

110.00

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 224.60 LAP -.63

RC 253.951GL 12.52

PLANETOCENTRIC CONIC

C3 9.996 VHt. 3.162 DLA 21.32 RAL 161.64 RAD 6567.4 VEL 11.462 PTH 1.99 VHP 2.920 DPA 6.46 RAP 182.08 ECC 1.1645

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ .2 LAT ]NJ 2 LONG

90.00 16 23 7 2796.83 -28.18 81.59 19.06 92.93 17 9 44 2196.8 -27.47 73.00

10 35 18 3971.06 -7.28 159.14 14.32 62.56 11 41 29 3371.1 -10.91 152.33

17 59 I 2487.57 -29.52 58.74 18.95 94.93 18 40 29 1887.6 -28.52 50.08

11 42 5 3753.54 --6,10 142.66 13.68 60.68 12 44 40 3155.5 :9.96 136.00

19 37 58 2178.18 -32.84 34.73 18.44 100.07 20 14 13 1578.2 -31.10 23.94

12 19 40 3837.71 -3.25 131.9_ 11.91 55.95 13 20 18 3037.7 -7.70 125.70

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2349 TRA -.2551 TC3 -.8708 BAU .2231 $GT 854.8 SGR 1089.8 SG3 3371.8 ST 451.3 8R 417.7 8S 1939.9

ROE .2184 Rflk -.2426 RC3 1,4243 FAU .56601 RRT -.1018 RRF -.9443 RTF .1245 CRT .9948 CRS .8734 CST .654!

FOE-1.8022 FRA12.0963 FC-49.0205 BSP 3561 SGB 1385.0 R23 .1146 RI3 -.9378 LSA 1984.7 MSA 448.8 SSA 30.;

BDE .3194 BRA .3520 BC3 1.6694 FSP 11592 SG1 1098.4 8G2 843.7 THA 101.27 EL1 614.2 EL2 31.2 ALF 42.71

DISTANCE 679.854

LOt. 37.61 _. 32.804 GAL -3.28 AZL 88.80 HCA 211.44 8NA

LOP 249.04 VP 21.690 GAP -3.32 AZP 91.02 TAL 341.13 TAP

GP 5.33 ZAL 116.61 ZAP 110.07 ETS 176.85 ZN[ 145.76 ETE

EARTH TO MARS

186.58 ECC .21156 INC 1.1991 Vt 30.005

192.57 RCA 147.11 APO 226.05 V2 24.486

168.98 ZAC 92.74 ETC 256.36 CLP 110.16

622



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIM( 300.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CQNIC

NL 148,50 LAL -.00

RP 224,21 LAP -,66

RC 255.576 GL 12.7g

PLANETOCENTNIC CONIC

C3 9.995 VHL 3.161

LMCH AZMTH LNCH TIME

90.00 16 21 13

90,00 10 38 45

100.00 17 57 26

100.00 11 45 10

110.00 19 56 54

110.00 12 22 12

DISTANCE 683.803

LOt. 37.61 VL 32.800 GAL -3.27 AZL 88.78 HCA

LOP 250.11 VP 21.730 GAP -3.58 AZP 91.03 TAL

GP 5.23 ZAL 116.66 ZAP 108.12 ETS 177.11 ZAE

EARTH TO MARS

212.51 SMA 186.50 ECC .21126 INC 1.2243 vl 30.005

341,08 TAp 193,60 RCA 147,10 APO 225,90 V2 24,527

143,66 ETE 169,87 ZAC 92,45 ETC 256,43 CLP 108,20

DLA 21,55 RAL 161,83 RAO 6567,4 VEL 11,462 PTH 1,99 VHP

L-I TIME INJ LAX INJ LONG ;NJ RT ASC INJ AZMTH INJ TIME

2808.44 -28.21 82.29 19.32 92.58 17 7 39

3961,40 -7,59 158.59 14,59 62,64 11 44 44

2496,16 -29,37 59,37 19.23 94,60 18 39 3

3746.92 -6.39 142.18 13.94 60.74 12 47 37

2184,99 -32,92 35,24 18,73 99,77 20 13 19

3630.86 -3,51 131,60 12,16 55,98 13 22 43

DIFFERENTIAL CORNECTIOtIS

TOE ,2238 TRA -,1503 TC3-1,2648 BAU ,2545

ROE .2200 RRA -.2392 RC3 1.4238 FAU .37657

FOE-1,SgGO FRA12,3282 FC-49,9403 BSP 3698

908 .3138 6RA .2823 0C3 1,9043 FSP 11808

LAUNCH DATE OCT 31 1964

HELIOCENTRIC COLIC

RL 148,50 LAL -,00

RP 223,82 LAP -,69

RC 257,180 GL 13.03

PLANETOCENTRIC C(_i!C

C3 10,009 VHL 3,162

LNCH AZMTH LNCH TIM(

99,00 16 19 39

90.00 10 41 55

100.00 17 56 11

100.00 11 48 3

110.00 19 36 9

110.00 12 24 36

MID-COURSE EXECUTION ACCURACY

SGT 943.3 SGR 1089.3 $63 3436.9

RRT -.4106 RRF -.9409 RTF .4543

SGB 1441,0 R23 .3157 R13 -,8895

SGI 1218,8 SGZ 768.8 THA !25.3!

FLIGHT TIME 302.00

DISTANCE U7.781

LOL 37.61 Vb 32.796 GAL -3.27 AZL 88.75 HCA 213.59 SMA

LOP 251,19 VP 21.771 GAP -3,83 AZP 91,04 TAL 341.02 TAp

GP 5.13 ZAL 116.74 ZAP 106.15 ET8 177.36 ZAE 141.51 ETE

2,893 DpA 6,73 RAp 181,24 ECC 1,1845

PO CST Tlfl INJ 2 LAT INJ 2 LONG

2209,4 -27,55 73.69

3361.4 -11.20 151.77

1896,2 -28.62 59.70

3146.9 -10,24 135.51

1585.0 -31.22 26.43

3030,9 -7.95 125,33

ORBIT DETERMINATION ACCURACy

ST 415,6 $R 423,4 SS 1955.2

CRT ,9850 CRS ,6601 CST .5485

LSA 1990,1N3A 462,1 SSA 30,1

ELI 591,1 EL2 51.4 ALF 43.54

ARRIVAL DATE AUG 29 1965

EARTH TO MARS

186.43 ECC .21099 1NC 1.2480 Vl 30.005

194,62 RCA 147,09 APO 225,76 V2 24,569

170.67 ZAC 92.16 ETC 256.50 CLP 106.22

DLA 21.72 RAL 162.04 RAO 6567.4 VEL 11.482 PTH 1.99 VHP 2.870 OPA 7.02

L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZNTH INJ TIME PO CST TIM

2815.13 -28.23 82.93 19.60 92.26 27 6 34 2213.1

3952.90 -7.85 158.11 14.87 62.71 11 47 48 3352.9

2503.89 -29.61 59.94 19.51 94.30 18 37 35 1903.9

3739.37 -6.84 141.76 14.22 60.79 12 50 24 3139.4

2191.,13 -32,99 35,71 19,03 99,51 20 12 40 1591,1

3624.90 -3.74 131.29 12.42 58.00 13 25 1 3024.9

DIFFERENTIAL C_RRECTI(_IS

TOE ,2120 TRA -,0428 TC3-1,8771 BAU ,2939

ROE ,2237 RRA -,2358 RC3 1,4209 FAU ,58570

F08-1.3862 FRAI2,5505 FC-50,7081 BSP 4177

BDE ,3082 ORA ,2396 BC3 2,1981 FSP 12015

RAP 180,37 ECC 1,1646

1NJ 2 LAT INJ 2 LONG

-27,62 74,32

-11.45 151,28

-28.70 51.28

-10,48 133,08

-31.33 26,88

-8,18 125,02

ORBIT DETERMINATION ACCURACY

ST 386.3 SIR 429,0 63 1969,8

CRT .9553 CRS .6468 CST ,4098

LSA 1996,9 MSA 474,0 SSA 30.1

EL1 570,9 EL2 65.8 ALF 48,14

MIO-COURSI[ EXECUTION ACCURACY

SA;T 1131.2 _ 1087.8 SG3 3494.6

RRT -.6168 RRF -.9373 RTF .6747

SG8 1589.4 R23 ,3223 R13 -.8887

SG1 1411.4 _2 686.2 THA 136.81

LAUNCH DATE OCT 31 1964 FLIGHT TIME 304.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CUNIC

RL 148,50 LAL -,00

RP 223,44 LAP -,72

tic 258.783 GL 13.26

PLANETOC(NTRIC CONIC

C3 10.010 VHL 3.184

LNCH AZNTN LNCH TIME

99,00 16 18 26

90,00 10 44 34

100.00 17 53 14

100.00 11 50 48

110.00 19 35 39

110.00 12 26 51

DISTANCE 6gl.767 EARTH TO MARS

LOt. 37.61 VL 32.792 GAL -3.28 AZL 88.73 HCA 214.86 SMA 186.36 ECC .21077 INC 1.2703 Vl 30.005

LOP 232.28 VP 21.813 GAP -4.07 AZP 91.04 TAL 340.94 TAp 195.62 RCA 147.08 APO 225.64 V2 24.611

GP 3.03 ZAL 116.83 ZAP 104.16 ET8 177.60 ZAE 13g.35 ST( 171.40 ZAC 91.87 ETC 256.57 CLP 104.22

DLA 21.88 RAL 162.28 RAO 6367.4 VEL 11.463 PTH 1.9g VHp 2.850 DpA 7.31 RAp 179.50 ECC 1.1647

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAX INJ 2 LONG

2822.89 -28.23 83.50 19.90 91.98 17 5 29 2222.9 -27.68 74.68

3943.34 -8.08 137.69 15.17 62.77 11 50 39 3345.5 -11.67 150.85

2319,81 -29,64 60,45 19,82 94,04 18 37 4 1910,8 -28,77 51,76

3732.85 -8.86 141.40 14.51 60.83 12 53 O 3132.8 -10.69 134.71

2196,62 -33,03 36.13 19,35 99,27 20 12 16 1596,6 -31,42 27,26

3619,80 -3,93 131,02 12,70 56,02 13 27 11 3019,8 -8.37 124.7A

DIFFERENTIAL C(_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,2008 TRA ,0680 TC3-2,0985 BAU ,3388 SGT 1383,1 SGt 1085,9 SG3 3545,5 ST 367,9 3R 435,2 9S 1984.4

ROE ,2278 RflA -,2322 RC3 1,4168 FAU ,59398 RRT -,7328RRF -,9338 RTF ,8002 CRT ,8963 CRS ,6354 CST ,2396

FOE-1,5895 FRAt2,7489 FC-51,3717 9SP 4920 S_ 1756,4 R23 ,2822 R13 -,9061 LSA 2006,6 MSA 485,3 SSA 30.1

SO( ,3036 ORA ,2419 BC3 2,5320 FSP 12180 SG1 1645.0 SG2 621.3 THA 144.22 ELI 555,3 EL2 127.9 ALF 50.33

LAUNCH DATE OCT 31 1964 PLIGHT TIM( 306.00 ARRIVAL DATE SEP 2 1965

MELIOCENTRiC CCNIC

RL 148,50 LAL -,00

RP 223,05 LAp -,73

RC 260.326 GL 13.48

PLANI[TOCENTR|C CONIC

C3 10,025 VHL 3.186

LNCH AZMTH LMEH TIN(

90,00 16 17 34

90.00 10 47 40

100.O0 17 54 33

IO0.O0 11 53 20

110.00 19 33 25

110.00 12 29 0

OIFFERENTIAL CCRRECTIONs

TOE .1893 TRA .1818 TC3-Z.$285 BAU .3980

ROE .2318 RRA -.2288 RC3 1.4101FAU ,80066

FOE-1,5691 FRAlZ,9341 FC-5t,8708 B84P 5846

80E ,2994 BRA ,2920 BC3 2,8951 FSP 12333

DISTANCE 695.762 EARTH TO MARS

LOL 37.61 VL 32.788 GAL -3.30 AZL 88.71 HCA 215.77 SMA 186.30 ECC .21059 INC 1.2919 vl 30.005

LOP 253.37 VP 21.855 GAP -4.32 AZP 91.05 TAL 340.85 TAP 196.62 RCA 147.07 APO 225.53 v2 24.633

GP 4,93 ZAL 116,95 ZAP 102,15 ET8 177,83 ZAE 137,15 ETE 172,06 ZAC 91,37 (TC 256,63 CLP 102,20

OLA 22,02 RAL 162,50 RAD 6587,4 V1E[L 11,464 PTH 1,99 VHp 2,834 DpA 7,61 RAP 178,$1ECC 1,1639

L-I TIN( INJ LAT INJ _ INJ fit ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2829,74 -28,27 84,00 20.21 91,72 17 4 44 2229,7 -27,73 75,37

3939,30 -8,28 157,34 15,48 82,82 11 53 19 3339.3 -11,86 150.49

2518.92 -29.67 60.91 20.13 93.80 18 36 32 1916.9 -28.83 52.20

3727.36 -7.04 141.01) 14.91 60.87 12 55 27 3127.4 -10.87 134.40

2201.49 -33.10 36.50 19.66 99.05 20 12 6 1601.5 -31.50 27.64

3813.55 04.09 130.80 lS.00 56.03 13 29 15 3015.6 -8.53 124.52

MIO-CouRsI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 16TS,5 SCAI 1082.8 _3 3588.1 ST 382.3 SR 441.1 SS 1998.1

RRT -.7981 RRF -.9996 RTF ,8704 CRT ,8030 CRS ,6240 CST ,0449

1994.9 fl23 .2348 fl13 -.9249 LSA 2017.7 MSA 496.3 SSA 30.0

SG1 1910.3 SG2 574,7 THA 149.76 EL1 543.3 ELI 175.4 ALF 51.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.S0 LAL -.DO

RP 222.88 LAP -.79

RC 281.969 ;L 13.68

PLANETOCENTR 1C CONIC

CS 10.048 VHL 3.170

LNCH AZMTN LNCM TIME

90.00 1E 17 3

90.00 10 50 13

100.00 17 54 16

100.00 11 §§ 41

110.00 19 35 28

110.00 12 31 1

FLIGHT TIM4[ 308.00 ARRIVAL DATE SEP 4 1965

DISTANCE 699.763 EARTH TO MARS

LOt. 37.61VL 32.785 GAL -3.31AZL 88.89 HCA 216.86 8MA 186.25 ECC .21044 ZNC 1.3121 vl 30.005

LOP 254.46 VP 21.898 GAP -4.58 AZP 91.05 TAL 340.75 TAp 197.81RCA 147.05 APO 225.44 V2 24.695

GP 4.84 ZAL 117.10 ZAP 100,14 ETS 178.06 ZAE 134.94 ETE 172.67 ZAC 91.28 ETC 256.73 CLP 100.18

DLA 22.14 RAL 152.75 RAD 6587.4 VEL 11.465 PTH 1.99 VHP Z.821 DPA 7.91

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2835.86 -28.28 64.43 20.54 91.51 17 4 19 2233.7

3934.22 -8.43 137.03 15.81 62.87 11 35 47 3334.2

2522.20 -29.70 81.30 20.47 93.60 18 )6 19 1922.2

3722.92 -7.19 140.84 15.14 60.91 12 57 44 3122.9

2205.72 -33.15 38.62 20.03 98.67 20 12 12 1605.7

3612.17 -4.22 130.62 13.31 56.05 13 31 13 3012.2

RAP 177.72 ECC 1.1653

INJ 2 LAT INJ 2 LONG

-27.77 75.80

-12.01 150.19

-26.88 52.59

-11.01 134.14

-31.57 27.95

-8.65 124.34

DIFFERENTIAL CDRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1760 TRA .2979 TC3-2.9766 BAU .4416 8GT 1999.9 SrA 1076.2 SG3 3617.6 ST 367.2 8R 449.3 SS 2009.3

ROE .2347 RRA -.2260 RC3 1.3984 FAU .60344 RRT -.8325 RRF -.9249 RTF .9105 CRT .6754 CRS .6056 CST -.1703

FOE-1.5360 FRAt3.1517 FC-52.0011 BSP 6878 $_ 2271.1 R23 .1922 RI3 -.9396 LSA 2028.6 MSA 504.2 SSA 30.3

00( .2934 8RA .3739 BC3 3.2879 FSP 12577 SG1 2205.8 $GZ 540.6 THA 154.21 ELI 530.3 EL2 227.3 ALF $3.01

LAUNCH DATE OCT 31 1964 FLIGHT TIME 310.00

HELIOCENTRIC C<_IC D[8TANCE 703.775

RL 146.50 LAL -.00 LOL 37.61 VL 32.782 GAL -3.33 AZt. 88.67 HCA

RP 222.28 LAP -.82 LOP 255.55 VP 21.941 GAP -4.79 AZP 91.03 TkL

RC 263.392 GL 13.87 GP 4.74 ZAL 117.27 ZAP 98.11 ET9 178.27 ZAE

PLAN(TOCENTRIC C(_IC

C3 10.073 VHL 3.174 DLA

LNCH AZMTH LNCH TIM( L-I TIME IHJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 16 52 2840.73 -28.29 84.80 20.88 91.32 17 4 13

90.00 10 52 33 3930.21 -8.$6 156.82 16.15 62.90 11 58 4

100.00 17 54 15 2526.73 -29.71 61.63 20.82 93.42 18 36 22

100.00 11 57 52 3719.43 -7.30 140.65 13.47 60.93 12 59 51

110.00 19 33 41 2209.38 -33.19 37.10 20.38 98.71 20 12 31

110.00 12 32 33 3609.56 -4.32 130.49 13.64 56.06 13 33 4

DIFFERENTIAL CCRRECTION8 NED-COURSE ExECUT|ON ACCURACY

TOE .1654 TRA .4183 TC3-3.4153 BAU .4965 $GT 2335.4 $6R 1072.4 $63 3645.0

ROE .2399 RRA -.2211 RC3 1.3883 FAU .60879 flRT -.8516 RRF -.9207 RTF .9362

FOE-1.5798 FRA13.2880 FC-52.3240 BSP 8014 SGB 2569.9 R23 .1550 R13 -.9528

00E .2914 BRA .4731 BC3 3.6867 FSP 12595 361 2516.4 862 521.7 THA 157.63

ARRIVAL DATE SEP 6 1965

EARTH TO MARS

217.95 SMA 186.20 ECC .21033 INC 1.3315 vl 30.005

340.63 TAP 198.59 RCA 147.04 APO 225.36 V2 24.737

132.72 ETE 173.23 ZAC 90.99 ETC 256.82 CLP 98.14

22.24 RAL 163.02 RAD 6367.4 VEL 11.468 PTH 1.99 VHP 2.811 DpA 8.21 RAp 176.82 ECC 1.1658

PO CST TIM INJ 2 LAT INJ 2 LONG

2240.7 -27.81 76.17

3330.2 -12.13 149.95

1926.7 -28.92 52.92

3119.4 -11.12 133.94

1609.4 -31.63 28.22

3009.8 -8.75 124.20

ORBIT DETERMINATION ACCURACY

ST 391.5 SR 452.7 SS 2022.0

CRT .5412 CR$ .6010 CST -.3410

LSA 2044.7 MSA 514.6 SSA 30.0

EL1 527.7 EL2 282.4 ALF 52.53

LAUNCH DATE OCT 31 1964 FLIGHT TIME 312.0D ARRIVAL DATE SEP 8 1965

HELiOCEMTR IC CONIC

RL 148.50 LAL -.00

RP 221.89 LAP -.68

RC 264.895 GL 14.04

PLANETOCENTRIC CONIC

CS 10.105 VHL 3.179

LNCH AZMTH LMCH TIME

90.00 16 17 2

90.00 10 54 41

100.00 17 54 32

100.00 11 59 52

110.00 19 36 12

110.00 12 34 42

OISTANCE 707.794 EARTH TO MARS

LOL 37.61 VL 32.780 GAL -3.35 AZL 88.65 HCA 219.05 3MA 186.16 ECC .21025 INC 1.3500 vl 30.005

LOP 256.65 VP 21.98A GAP -5.02 AZP 91.05 TAL 340.51 TAp 199.56 RCA 147.02 AFO 225.30 vZ 24.778

GP 4.64 ZAL 117.46 ZAP 96.06 ETS 178.48 ZAE 130.48 ETE 173.74 ZAC 90.70 [TC 256.91 CLP 96.10

DLA 22.31 RAL 163.51 RAO 6567.4 VEL 11.467 PTH 1.99 VHp 2.805 DpA 8.51

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

2644.91 -26.29 85.11 21.25 91.17 17 4 26 2244.9

3927.30 -8.65 156.65 16.51 62.93 12 O 9 3327.3

2530.49 -29.73 61.91 21.18 93.28 18 36 43 1930.5

3716.95 -7.38 140.51 15.83 60.95 13 1 49 3117.0

2212.45 -33.22 37.33 20.76 98.57 20 13 4 1612.4

3607.76 -4.39 130.39 13.99 56.07 13 34 49 3007.8

RAp 175.92 ECC 1.1663

INJ 2 LAT INJ 2 LONG

-27.83 76.47

-12.21 149.78

-28.96 55.19

-11,20 133.80

-51.68 28.44

-8.82 124.10

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1533 TRA .5409 TC3-3.8600 BAU .5537 8ST 2685.0 SGR 1067.3 $63 3662.8 87 426.3 SR 459.8 SS 2032.5

RDE .2446 RRA -.2162 RC3 1.3774 FAU .61236 RRT -.8823 RRF -.9161 RTF .9528 CRT ,4084 CRS ,5956 CST -.4856

FDE-1.8145 FRA13.3470 FC-52.4638 8SP 9190 SG8 2889.4 R23 .1255 R13 -.9627 LSA 2061.4 MSA 523.7 SSA 29.8

BOE .2869 BRA .5826 BC3 4.0984 FSP 12606 SG1 2844.0 $62 510.2 THA 160.42 EL1 527.2 EL2 339.3 ALF 50.24

LAU_ICH DATE OCT 51 1964 FLIGHT TIME 314.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC C(_IC OISTANC( 711.621

RL 148.90 LAL -.00 LOL 37.61 VL 32.778 GAL -3.37 AZt. 88.63 HCA

RP 221.31 LAP -.88 LCP 257,73 VP 22.028 GAP -5,24 AZP 91.05 TAL

RC 266.379 GL 14.20 GP 4.55 ZAL 117.67 ZAP 94.06 ET$ 178.68 ZAE

PLANETOCENTRIC CONIC

C3 10.143 VHL 3.185 DLA 22.36 RAL 163.61 RAD 6367.4 VEL 12.469 pTH

EARTH TO MARS

220.16 StlA 186.12 ECC .21022 INC 1.3678 Vt 30.005

340.36 TAP 200.52 RCA 147.00 APO 225.25 V2 24.820

128.25 ETE 174.22 ZAC 90.42 ETC 257.00 CLP 94.07

LNCM AZIATH LNCH TIME L-| TIME INJ LAT INJ LONG

90.00 18 17 32 2648.21 -28.30 65.35 21.63 91.05 17 5 0

90.00 10 56 37 3923.50 -8.70 156.55 16.88 62.95 12 2 3

100.00 17 55 8 2533.48 -29.74 62.13 21.57 93.16 18 37 22

100.00 12 I 42 3715.45 -7.43 140.43 18.20 60.96 13 3 37

110.00 19 56 57 2214.95 -33.24 37.52 21.15 98,48 20 13 52

110.00 12 38 22 3606.78 -4.43 130.34 14.35 58.07 13 36 29

DIFFERENTIAL C_RRECTION8 MIO-COURIE EXECUTION ACCURACY

TDE .1408 TRA .686? TC3-4.3087 BAU .8125 $GT 3044.9 m 1060.3 M,3 3689.6

ROE .249Q RRA -.2115 RC3 1.3827 FAU .81338 RRT -.8675 RRF -.gtlO RTF .9838

FDE-l.6391FRAIS.4286 FC-S2.3718 98P 10425 868 3224,2 R23 .10110 R13 -.gTOO

BOE .2866 9RA .6884 BC3 4.5172 FSP 12815 SGI 3184.5 S_2 504".|_14A 162.74

1.99 VHP 2.803 DPA 8.81 RAp 175.02 ECC 1.1669

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2248.2 -27.85 76.71

3323.5 -12.27 149.68

1933.5 -28.99 53.41

3115.5 -11.25 133.72

1614.9 -31.72 28.63

3006.8 -8.85 124.05

ORBIT DETERMINATION ACCURACY

ST 471.5 SIR 466.4 SS 2042.1

CRT .2891 CR$ ._892 CST -.5997

LSA 2079.8 MSA 532.4 SSA 29.5

EL1 532.5 EL2 395.3 ALF 43.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC C(_iZC

RL 148.50 LAL -.00

RP 221.13 LAP -.91

RC 267.844 GL 14.35

PLANETOCENTRIC CONIC

C3 10.187 VHL 3.192

LNCH AZMTH LNCM TIME

90.00 16 18 22

90.00 10 58 21

100.00 17 56 2

100.00 12 3 22

110.00 19 57 57

110.00 12 37 56

FLIGHT TIME 316.00 ARRIVAL DATE SEP 12 1965

DISTANCE 715,856

LOt. 37.61 VL 32.776 GAL -3.40 AZL 88.62 HCA 221.26 SMA

LOP 256.66 VP 22.072 GAP -5.46 AZP 91.04 TAL 340.21 TAp

GP 4.45 ZAL 117.91 ZAP 92.03 ETS 178.87 ZAE 126,01 ETE

EARTH TO MARS

186.09 ECC .210211NC 1.5849 vl 30.005

201.47 RCA 146.97 APO 225.21 v2 24.862

174.66 ZAC 90.13 ETC 257.09 CLP 92.04

DLA 22.40 RAL 163.94 RAD 6567.4 VEL 11.471PTH 1.99 VHp

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH [NJ TIME

2850.65 -28.30 85.52 22.03 90.96 17 5 55

3924.79 -8.75 156.51 17.27 62.95 12 3 45

2555.74 -29.75 62.30 21.97 93.07 18 38 18

3714.93 -7.45 140.40 16.58 60.97 13 5 17

2216.89 -33.26 37.67 21.56 98.38 20 14 54

5606.54 -4.44 130.33 14.73 56.07 13 38 3

DIFFERENTIAL CCRRECTIONS

TOE .1273 TRA .7946 TC3-4.7522 8AU .6726

ROE .2544 RRA -.2065 RC3 1.5456 FAU .61318

FOE-l.6640 FRA13.4891 FC-52.1126 BSP 11677

6OE .2844 BRA .8210 BC3 4.9390 FSP 12601

LAUNCH DATE OCT 31 1964

MID-COURSE ExECuTIC_I ACCURACY

SGT 3410.9 S_ 1052.2 SG3 3667.1

RRT -.8693 RRF -.9055 RTF .9714

SGB 3569.5 R23 .0857 R13 -.9755

SGI 3534.0 SG2 502.0 •HA 164.67

2.604 DpA 9.10 RAp 174.13 ECC 1.1676

PO CST TIM INJ 2 LAT INJ 2 LONG

2250.6 -27.87 76.89

3324.8 -12.29 149.64

1935.7 -29.01 53.57

5114.9 -11.27 133.69

1616.9 -51.75 28.77

3006.5 -8.86 124.03

ORBIT DETERMINATION ACCURACY

ST 524.2 SR 472.9 SS 2050.5

CRT .1669 CR$ .5633 CST -.6863

LSA 2100.1MSA 540.2 SSA 29.3

EL1 549.6 ELI 443.1 ALF 30.57

FLIGHT TIM( 518.00 ARRIVAL DATE SEP 14 1965

DISTANCE 719.898 EARTH TO MARS

LOL 37.61 VL 32.775 GAL -3.43 AZL 88.60 HCA 222.37 SMA 186.07 ECC .21024 INC 1.4012 Vl 30.005

LOP 259.97 VP 22.117 GAP -5.68 AZP 91.04 TAL $40.03 TAP 202.41 RCA 146.95 APO 225.19 V2 24.903

GP 4.36 ZAL 118.17 ZAP 90.02 (T9 179.05 ZAE 123.78 ETE 175.06 ZAC 89.85 ETC 257.19 CLP 90.01

HELIOCENTRIC CC_IIC

RL 148.50 LAL -.00

RP 220.75 LAP -.94

RC 269.292 GL 14.48

PLAN[TOCENTRIC CONIC

C3 10.236 VHL 3.199

LNCH AZ14TH LNCH TIME

90.00 16 19 33

90.00 10 59 52

100.00 17 57 14

100.00 12 4 52

110.00 19 39 12

110.0D 12 39 24

DIFFERENTIAL C(IRECTION$

TOE .1126 TRA .9248 TCS-5.1956 9AU .7668

RDE .2593 RRA -.2012 RCS 1.3299 FAU .6114T

FOE-l.6946 FRA15.5185 FC-51.T132 BSP 12941

80E .2827 8RA .9464 9C3 5.3621 FSP 12SSZ

OLA 22.41RAL 164.27 RAD 6367.4 VEL 11.473 PTH 1.99 VHp 2.808 DpA 9.59 RAp 173.26 ECC 1.1685

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2852.24 -28.30 85.64 22.45 90.90 17 7 5 2252.2 -27.88 77.00

$925.14 -8.72 139.53 17.87 62.95 12 5 17 3525.1 -12.28 149.66

2537.26 -29.75 62.41 22.39 93.01 18 59 32 1937.S -29.02 53.68

3715.36 -7.44 140.42 18.99 60.96 13 6 47 5115.4 -11.25 133.71

2218.29 -33.28 $7.78 21.98 98.31 20 16 IO 1618.3 -31.77 28.87

3607.09 -4.42 130.36 13.15 56.07 13 39 31 3007.1 -8.84 124.06

MID-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3781.7 _ 1043.3 SG3 3655.4 ST 582.6 SR 479.6 SS 2057.3

RRT -.8686 RRF -.8997 RTF .9769 CRT .1012 CRS .5786 CST -.7507

SGB $923.0 R23 .0723 ills -.9797 LSA 2121.7 MSA 547.2 SSA 29.1

$4;1 $990_ • _2 302.4 THA 166.29 EL1 588.5 EL2 472.4 ALF 15.66

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 220.37 LAP -.97

RC 270.721 GL 14.60

PLANETOCENTRIC CONIC

CS 10.292 VML 3.208

LNCM AZNTH LNCH TIME

90.00 16 21 4

90.00 11 I 12

100.00 17 58 44

100.00 12 6 12

110.00 19 40 40

110.00 12 40 46

FLIGHT TIME 320.00 ARRIVAL DATE SEP 16 1965

DISTANCE 725.g48 EARTH TO MARS

LOL 37.61 VL 32.773 GAL -3.46 AZL 88.58 HCA 223.49 SMA 186.05 ECC .21031 INC 1.4169 vl $0.005

LOP 261.09 VP 22.161 GAP -5.90 AZP g1.03 TAL 339.85 TAp 203.54 RCA 146.92 Apo 225.17 v2 24.945

GP 4.26 ZAL 118.46 ZAP 88.02 ETS 179.22 ZAE 121.55 ETE 175.44 ZAC 89.58 ETC 257.28 CLP 88.01

DLA 22.40 RAL 164.63 RAD 6567.4 VEL 11.475 PTH 1.99 VHp 2.816 DpA 9.67 RAp 172.40 ECC 1.1694

L-I TIME INJ LAT 1NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2853.01 -28.50 85.70 22.88 90.67 17 8 37 2253.0 -27.88 77.06

5926.55 -8.67 156.61 18.09 62.94 12 6 38 3326.6 -12.25 149.74

2538.07 -29.76 62.47 22.83 92.98 18 41 2 1938.1 -29.03 53.74

3716.75 -7.39 140.50 17.40 60.95 13 8 g 3116.7 -11.21 133.79

2219.16 -33.29 37.84 22.42 98.27 20 17 39 1619.2 -51.78 28.94

5608.40 -4.37 130.43 15.54 56.06 13 40 54 5008.4 -8.79 124.13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .0970 TRA 1.0573 TC3-5.6318 8AU .7955 $GT 4154.4 SGR 1033.4 8G3 3634.4 ST 645.9 SR 486.2 SS 2063.3

ROE .2644 RRA -.1957 RC3 1.3058 FAU .60809 RRT -.8861RRF -.8964 RTF .9810 CRT .0305 CRS .5748 CsT -.7987

FDE-t.7275 FRA13.5268 FC-51.1505 BSP 14220 S_ 4281.0 R25 .0621Rt3 -.9829 LSA 2145.6 MSA 553.7 SSA 28.8

BOE .2616 8RA 1.0752 BC3 5.7812 FSP 12471 SG1 4251.1 SG2 304.9 THA 167.67 ELI 646.5 ELI 465.7 ALF 3.02

LAUNCH DATE OCT 31 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC C_NIC DISTANCE 728.005 EARTH TO MARS

RL 148.50 LAL -.00 LOL 37.61VL 32.772 GAL -3.50 AZL 86.5T HCA 224.81 SI4A 186.03 ECC .21041 INC 1.4520 V1 30.005

RP 220.00 LAp -1.01 LOP 262.20 VP 22.206 GAP -6.11 kIP 91.02 TAL 539.65 TAp 204.28 RCA 146.89 APO 225.17 V2 24.986

RC 272. 154 GL 14.72 GP 4.17 ZAL 118.77 ZAP 86.04 ETS 179.39 ZAE 119.34 ETE 175.79 ZAC 89.31 ETC 257.38 CLP 86.03

PLANI[TOCENTRIC CONIC

C3 10.$54 VHL 3.218 DLA 22.38 RAt. 165.00 RAO 6567.4 VI[L 11.478 PTH 2.0D VHp 2.827 OPA 9.94 RAP 171.55 ECC 1.1704

LNCH AZMTH LNCH TIM( L-I TIN£ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1G 22 54 2852.98 -26.30 85.70 2_.54 90.87 17 10 27 2253.0 -27.88 77.06

90.00 11 2 20 3929.00 -8.80 156.73 18.55 62.92 12 7 49 3329.0 -12.16 149.88

100.00 18 0 31 2538.18 -29.78 82.48 23.28 92.98 18 42 50 1938.2 -29.03 53.75

100.00 12 7 24 $719.03 -7.31 140.63 17.84 60.94 13 9 23 3119.0 -11.14 133.92

110.00 19 42 23 2219.52 -38.29 37.87 22.88 99.28 20 19 22 1619.5 -31.79 28.96

110.00 12 42 2 $610.46 -4.29 1S0.53 13.|8 39.05 1S 42 12 3010.5 -8.72 124.24

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0601 TRA 1.1921 TCS-6.0800 8AU .8574 $GT 452•,5 86R 10_,8 SG3 3604.9 ST 712.9 SR 492.9 Ss 2066.2

ROE .2695 RRA -.1900 RC3 1.2862 FAU .60338 RRT -.8621RRF -.886T RTF .9841 CRT -.0287 CRS .5719 CST -.8550

FDE-l.7627 FRA13.5108 FC-50.4509 BSlP 15498 srdS 4641.8 Rt3 .0342 RIS -.9855 LSA 2171.3 MSA 559.6 SSA 28.5

BIDE .2811BRA 1.2071 9C3 6.1943 FSP 12366 $61 4613.7 84;2 508.6 THA 168.84 ELI 715.2 EL2 492.5 ALF 177.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.30 LAL -.00 LOL

RP 219.$2 LAp -1.04 LO4; 283.33 Vp 22.251 GAP -6.31AZP 91.01TAL 339.44 TAp 203.17 RCA 146.85 VZ 25.027

RC 273.329 GL 14.82 GP 4.07 ZAL 119.10 ZAP 84.07 ETS 179.55 ZAE 117.15 ETE 176.12 ZAC 89.04 CLP 84.06

PLAN(TOCENTRIC CONIC

C3 10.422 VHL 3.228 OLA 22.33 RAL 165.39 RAO 8587.4 V(L 11.481PTH 2.00 VHP 2.8410PA 10.20 RAP 170.74 ECC 1.1715

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC XNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 25 3 2882.17 -28.30 85.64 23.82 90.90 17 12 33 2252.2 -27.88 77.00

90.00 tl 3 18 3932.47 -8.49 156.95 18.98 62.88 12 8 50 3332.5 -12.08 150.09

100.00 18 2 38 2337.83 -29.76 62.44 23.76 93.00 18 44 33 1937.6 -29.02 §3.71

100.00 12 8 26 3722.24 -7.21 140.81 18.29 60.91 13 10 28 3122.2 -11.03 134.11

110.00 19 44 19 2219.38 -33.29 37.86 23.35 98.27 20 21 18 1619.4 -31.79 28.93

110.00 12 43 12 3813.28 -4.18 130.88 16.43 56.04 13 43 25 3013.3 -8.81 124.39

FLIGHT TIME 324.00 ARRIVAL DATE 5EP 20 1965

OISTANC( 732o070 EARTH TO MARS

37.61 VL 32.772 GAL -3.33 AZL 88.55 HCA 225.73 3MA 188.02 ECC .21033 INC 1.4486 vl 30.005

APO 225.19

(TC 237.48

OlFFERENTIAL E_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0618 TRA 1.3285 TC3-8.4781 9AU .9193 SGT 4899,4 $84_1011.$ $83 3566.7 ST 782.6 SR 499.8 69 2072.4

ROE .2748 flflA -.1841 tiC3 1.2387 FAU .59722 flRT -.8569 RRF -.8795 RTF .9864 CRT -.0782 CRS .5705 CST -.8623

FOE-1.8048 FRAt3.4698 FC-49.6078 BSP 16774 3_ 5002.7 R23 .0483 RI3 -.9874 LSA 2199.2 MSA 565.3 SSA 28.2

80E .2818 BRA 1.3411 BC3 6.5993 FSP 12224 881 4979.3 $GZ 513.4 THA 169.86 ELI 784.2 ELI 497.0 ALF 175.22

LAUNCH DATE OCT 31 1984 FLIGHT TIME 326.00 ARRIVAL DATE SEP Z2 1963

HELIOCENTRIC CCNIC DISTANCE 738,141 EARTH TO MARS

RL 148.30 LAL -.00 LOL 37.61 YL 32.771 GAL -3.57 AZl. 88.34 HCA 228.85 SMA 186.01ECC .21072 INC 1.4608 VI 30.005

RP 219.25 LAP -1.07 LOP 264.45 VP 22.296 GAP -8.52 A_P 91.00 TAL 339.21 TAP 206.07 RCA 146.82 APO 225.21 V2 25.067

RC 274.908 GL 14.91 GP 3.98 ZAL 119.45 ZAP 82.14 ET8 179.70 ZA( 114.98 ETE 176.43 ZAC 88.79 ETC Z3T. 57 CLP 82.12

PLAN(TOCENTR|C CQ_lIC

C3 10.497 VHL 3.240 OLA 22.27 RAL 165.80 RAD 6587.4 VI[L 11.484 PTH 2.00 VHp 2.858 DPA 10.43 RAP 169.94 ECC 1.1728

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIM( PO CST TIM INJ Z LAT |NJ 2 LONG

90.00 IS 27 30 2850.80 -28.30 85.52 24.31 90.98 17 15 1 2250.6 -27.87 76.88

90.00 11 4 4 3936.93 -8.35 157.20 19.4§ 62.84 12 9 41 3336.9 -11.93 150.53

100.00 18 4 37 2538.42 -29.75 62.35 24.28 93.04 18 47 13 1g36.4 -29.01 33.62

100.00 12 9 19 3728.35 -T.OT 141.03 18.78 60.88 13 11 25 3126.3 -10.90 134.34

110.00 19 48 29 2218.76 -33.28 37.81 23.84 98.29 20 23 28 1618.8 -31.78 28.91

110.00 12 44 16 3818.77 -4.05 130.87 18.60 58.03 13 44 33 3016.8 -8.48 124.58

DIFFERENTIAL CQRRECTIONS MID-COURSE EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0422 TRA 1.4674 TC3-8.8832 BAU .9816 _T 5270.1 V_ 990.8 883 3320.6 ST 855.0 SR 508.2 88 2074.7

ROE .2800 RRA -.1779 RC3 1.2330 FAU .58982 RRT -.8507 RRF -.8716 RTF .9682 CRT -.1203 CRS .5894 CST -.8837

FOE-1.8437 FRA13.4030 FC-48.6434 99P 18048 _ 5384.0 R23 .0438 R13 -.9890 LSA 2228.3 MSA $70.4 SSA 27.6

8DE .2832 8RA 1.4781 8C3 8.9947 FSP 12059 _1 5338.9 $T_ 518.7 THA 170.75 ELI 658.3 EL2 506.5 ALF 175.62

LAUHCM GATE OCT 31 196A FLIGHT TIME 328.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC DISTANCE 740.220 EARTH TO MARS

RL 1A8.30 LAL -.00 LOL 37.61VL 32.771 GAL -3.62 AZL 88.53 HCA 227.98 5MA 166.01ECC .21092 IMC 1.4742 vl 30.005

RP 218.59 LAP -1.10 LOP 265.58 VP 22.342 GAP -6.72 AZP 90.g9 TAL 338.97 TAp 208.96 RCA 146.78 kPO 225.2A V2 25.108

RC 276.266 GL 14.99 GP 3.89 ZAL 119.82 ZAP 80.23 ET5 179.84 ZAE 112.84 ETE 176.71 ZAC 68.54 ETC 257.67 CLP 80.20

PLANETOCENTRIC CONIC

C3 10.579 VHL 3.253 DLA 22.19 RAL 168.22 RAO 8567.4 VEL 11.488 pTH 2.00 VMp 2.879 DPA 10.68 RAp 169.18 ECC 1.1741

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 16 30 16 2848.32 -28.30 85.35 24.83 91.04 17 17 44 2248.3 -27.83 76.72

90.00 ll 4 41 3942.37 -6.18 157.51 19.94 62.80 12 10 23 3342.4 -11.76 150.66

100.00 16 7 34 2334.59 -29.74 62.21 24.77 93.12 18 49 49 1934.6 -29.00 55.49

100.00 12 10 4 3731.33 -6.91 141,31 19.25 60.84 13 12 15 3131.3 -10.74 134.62

110.00 19 46 32 2217.67 -33.27 37.73 24.33 98.34 20 25 49 1817.7 -31.76 28.53

110.00 12 45 15 3621.01 -3.89 131.09 17.38 56.01 13 45 38 3021.0 -8.32 124.81

DIFFERENTIAL CORRECTION5 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0207 TRA 1.6075 TC3-7.2784 DAU 1.0433 SGT 5636.8 8GR 987.2 $83 3468.7 ST 929.1 8R 312.7 $5 2076.1

ROE .2854 RRA -.1716 RC3 1.2038 FAU .38112 RRT -.8435 RRF -.8636 RTF .9897 CRT -.1371CRS .5893 CST -.9005

FOE-1.8861FRAI3.3179 FC-47.5351 9SP 19304 _,8 5722.4 R23 .0399 R13 -.9903 LSA 2259.3 NSA 574.7 SSA 27.5

BOE .2661BflA 1.6167 8C3 7.3777 FSP 11872 SG1 5698.3 SG2 524.5 TMA 171.32 EL1 934.0 EL2 503.7 ALF 173.00

LAUNCH DATE OCT 31 1964 FLIGHT TIME 330.00 ARRIVAL DATE 6(P 26 1965

HELIOCENTRIC CONIC OISTANCE 744.305

RL 148.50 LAL -.00 LOL 37.61VL 32.771 GAL -3.66 AZ1. 88.51 HCA

RP 218.32 LAp -1.12 LOP 266.71 VP 22.387 GAP -8.91 AZP 90.97 TAL

RC 277.609 GL 13.07 GP 3.80 ZAL 120.22 ZAP 78.35 ETS 179.98 Z_

PLANETOCENTRIC CONIC

C5 10.666 VHL 3.268 OLA 22.09 RAL 166.66 RAD 8387.4 VEL 11.492 PTH

LNCH AZll4TH LNCH TIME L-I TIN( INJ LAT INJ LONG

90.00 16 33 19 2643.34 -28.30 85.14 25.38 91.13 17 20 45

90.00 11 3 T 3948.73 -7.98 137.87 20.44 62.74 12 10 56

100.00 16 10 27 2332.16 -29.74 62.03 25.30 93.21 18 52 39

100.00 12 10 41 3737.16 -6.71 141.64 19.75 60.80 13 12 58

110.00 19 51 28 2216.14 -33.28 37.61 24.88 98.4 ! 20 28 24

110.00 12 48 10 3625.94 -3.70 131.35 17.89 55.99 13 46 36

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0023 TRA 1.7501 TC3-7.6548 9AU 1.1046 SOT 5998.5 8GR 974.6 3G3 3406.5

ROE .2908 RRA -.1652 RC3 1.1776 FAU .57131 RflT -.8356 RRF -.8549 RTF .9909

FOE-1.9296 FRAI3.2142 FC-46.3827 9SP 20550 SGB 6077.1 R23 .0371 R13 -.9914

BDE .2908 BRA 1.7579 BC3 7.7448 FSP 11665 801 6053.9 382 530.5 THA 172.21

EARTH TO MARS

229.12 SMA 186.O1 (CC .21116 INC 1.4874 vl 30.005

338.72 TAP 207.84 RCA 146.73 APO 225.29 V2 25.148

110.72 ETE 176.98 ZAC 88.30 ETC 257.76 CLP 78.32

2.00 VHP 2.902 DpA 10.90 RAp 168.44 ECC 1.1756

INJ RT ASC INJ AZNTH XNJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2245.3 -2T.84 76.50

3348.7 -11.57 151.04

1932.2 -28.97 53.31

3137.2 -10.56 134.96

1616.1 -31.74 28.71

3023.9 -8.14 125.07

ORBIT DETERMINATION ACCURACY

ST 1005.2 SR 519.2 65 2077.0

CRT -.1893 CRS .5701CST -.9140

LSA 2293.1NSA 576.8 6SA 27.1

ELI 1011.7 EL2 506.6 ALF 172.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 218.16 LAP -1.15

RC 276.933 GL 13.13

PLANETOCENTRIC CONIC

C3 10.764 VML 3.261

LNCH AZMTH LNCH TIME

90.00 16 36 39

90,00 11 5 25

100.00 18 13 35

100.00 12 11 10

110.00 19 54 16

110.00 12 46 59

FLIGHT TIME 332.00 ARRIVAL DATE SEP 28 1965

DISTANCE 748.397 EARTH TO MARS

LOt. 37.61 VL 32.772 GAL -3.71 AZL 88.50 HCA 230.25 SMA 184_.02 ECC .21143 ]NC 1.5002 VI 30.005

LOP 267.65 VP 22.433 GAP -7.11 AZP 90.96 TAL 338.45 TAp 208.71 RCA 146.69 APO Z25.33 V2 25.168

GP 3.70 ZAL 120.63 ZAP 76.50 ETS 180.10 ZAE 108.63 ETE 177.22 ZAC 88.07 ETC 257.85 CLP 76.47

OLA 21.97 RAL 167.11 RAD 6567.4 VEL 11.496 PTH 2.00 VHp 2.929 OpA 11.10 RAp 167.74 ECC 1.1772

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2841.70 -28.29 84.87 25.92 91.29 17 24 1 224f.7 -27.81 76.24

3956.04 -7.73 158.29 20.96 62.68 12 11 21 3336.0 -11.36 151.46

2529.15 -29.72 61.81 25.85 93.33 18 55 44 1929.1 -26.95 53.09

3743.83 -6.49 142.01 20.27 60.76 13 13 34 3143.6 -10.34 135.33

2214.17 -33.24 37.46 25.43 98.50 20 31 10 1614.2 -31.71 28.57

3631.57 -3.49 131.64 18.41 53.97 13 47 30 3031.6 -7.93 125.37

D|FFERENTIAL CCRRECTIONS

TOE -.0271 TRA 1.8944 TC3-8.0151 9AU 1.1652

ROE .2964 RRA -.1587 RC3 1.1485 FAU .56047

F06-!.9759 FRA13.0896 FC-45.0788 BSP 21778

806 .2976 8RA 1.9010 BC3 8.0969 FSP 11435

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00 LOL 37.61 VL 32.772 GAL

RP 217.80 LAp -1.18 LOP 268.99 VP 22.479 GAP

MIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6355.2 $Tdl 961.8 863 3340.0 ST 1082.8 8R 325.8 SS 2077.2

RRT -.8288 RRF -.8456 RTF .9918 CRT -.2179 CRS .5721 CST -.9245

$_ 6427.6 R23 .0351 R13 -.9922 LSA 2328.8 MSA 382.7 SSA 26.6

SG1 6405.1 962 536.8 THA 172.82 EL1 1090.6 EL2 509.5 ALF 172.26

FLIGHT TIME 334.00 ARRIVAL DATE SEP 30 1965

RC 280.240 GL 15.18

PLANETOCENTRIC CONIC

C3 10.868 VHL 3.297

LNCH AZMTH LNCH TIH(

90.00 16 40 17

90.00 11 5 33

100.00 18 16 59

100.00 12 11 $2

110.00 19 57 17

110.00 12 47 43

DISTANCE 752.493 EARTH TO MARS

-3.77 AZL 88.49 iACA 231.40 $14A 186.03 ECC .21174 INC 1.5126 Vl 30.005

-7.$0 AZP 90.94 TAL 338.17 TAp 209.56 RCA 146.64 APO 225.41 v2 25.228

GP S.61 ZAL 121.07 ZAP 74.69 ET$ 180.22 ZAIE 106.57 ETE 177.46 ZAC 87.85 ETC 257.93 CLP 74.66

DLA 21.64 RAL 167.58 RAID 6567.4 VEL 11.500 PTH 2.00 VHP 2.958 OpA

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ A_4TH |NJ TIME

2837.39 -28.28 84.58 26.49 91.44 17 27 34

3964.28 -7.50 158.76 21.49 62.61 12 11 37

2525.55 -29.71 61.54 26.42 93.47 18 59 5

3751.35 -6.24 142.43 _0.61 60.71 13 14 3

2211.76 -33.21 37.28 25.98 98.60 _0 34 9

3637.90 -3.24 131.97 18.96 55.95 13 48 21

11.29 RAp 167.08 ECC 1.1789

PO CST TIM INJ 2 LAT INJ Z LONG

2237.4 -27.78 73.93

3564.3 -11.11 131.94

1925.6 -28.91 52.83

3151.4 -10.10 133.76

1611.8 -31.67 28.39

$037.9 -7.69 125.71

ORBIT DETERMINATION ACCURACY

8T 1166.5 SR 529.S SS 2070.5

CRT -.2326 CRS .5605 CST -.9353

LSA 2363.3 MSA 584.9 SSA 26.6

EL1 1174.5 EL2 511.S ALF 172.36

DIFFERENTIAL CORRECTIONS

TOE -.0446 TRA 2.0513 TC3-8.3285 BAU 1.2206

ROE .3002 flRA -.1587 RC3 1.1121 FAU .54450

F06-1.9320 FRA13.0351 FC-43.3731 BmP 23230

BOE .3035 BRA 2.0570 BC3 8.4004 FSP 11371

MID-COURSE EXEcuTION ACCURACY

SGT 6700.5 _ 944.9 SG3 3261.2

RRT -.8169 RRF -.8541 RTF .9924

868 6766.8 R21 .0311 R13 -.9927

_| 8745.1 SG2 541.4 THA 173.59

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RF 217.44 LAP -1.21

RC 281.$29 GL 15.22

PLANETOCENTRIC CONIC

C3 10.960 VHL 3.314

LNCH AZNTH LNCH TIME

90.00 16 44 8

90.00 11 5 34

tOO.DO 18 20 36

100.00 12 11 46

110.00 20 O 29

110.00 12 48 23

PLIGHT TIME 336.00 ARRIVAL DATE OCT 2 1965

DISTANCE 756.599 EARTH TO MARS

LOt. 37.61 VL 32.773 GAL -3.82 AZL 88.46 HCA 232.54 SMA 186.04 ECC .21208 INC 1.5247 Vl

LOP 270.14 VP 22.524 GAP -7.49 AZP 90.93 TAL 337.87 TAp 210.41 RCA 146.58 APO 225.49 V2

GP 3.52 ZAL 121.53 ZAP 72.92 ET8 160.34 ZAE 104.55 ETE 177.67 ZAC 87.64 ETC 258.01 CLP

OLA 21.69 RAL 166.07 RAO 6567.4 VEL !1.505 PTH 2.00 VHp 2.991 DPA 11.46 RAp 166.45

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATfl INJ TIM( PO CST TIM |NJ 2 LAT

2832.55 -28.27 84.20 27.08 91.62 17 31 20 2232.6 -27.75

3973.30 -7.21 159.27 22.05 62.54 12 11 47 3373.3 -10.84

2521.49 -29.69 61.24 27.01 _3.62 19 2 37 1921.5 -28.87

3739.60 -5.97 142.88 21.37 60.65 13 14 26 3159.6 -9.83

2209.00 -33.18 37.07 26.57 98.72 20 37 18 1609.0 -31.62

3644.86 -2.98 132.34 19.51 55.93 13 49 8 3D44.9 -7.43

30.005

25.268

72_86

ECC 1.1807

INJ 2 LONG

75.58

152.46

52.53

136.23

28.19

126.08

DIFFERENT| AL CORRECTIONS

TOE -.0773 TRA 2.1944 TCS-8.6624 BAU 1.2615

ROE .3067 RRA -.1463 RC3 1.0852 FAU .53407

F06-2.0197 FRA12.8402 FC-42.1097 6SP 24312

BOE .3163 8RA 2.1993 9C3 8.7302 FSP 11028

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 217.09 LAp -1.24

RC 282.801GL 15.26

PLANETOCENTRIC CONIC

C3 11.1D0 VHL 3.332

LNCM AZMTH LNCH TIME

90.00 16 48 14

90.00 11 3 26

100.00 18 24 26

100.00 12 11 55

110.D0 20 3 52

110.00 12 48 58

DIFFERENTIAL CORRECTIONs

TOE -.1116 TRA 2.3403 TC3-8.9753 BAU 1.3411

ROE .3129 RflA -.1391 RC3 1.0569 FAU .56226

FDE-2.0982 FRAlZ.6483 FC-40.7334 BSlP 25381

80E .3323 BRA 2.3446 9C3 9.0373 FSP 10694

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

_T 7046.2 SGR 934.1 SG3 3188.5 ST 1244.3 SR 537.0 SS 2071.7

RRT -.8070 RRF -.8246 RTF .9931 CRT -.2616 CRS .57D4 CST -.9416

7107.9 R23 .0310 R13 -.9934 LSA 2404.5 MSA 388.3 SSA 26.0

SG1 7086.7 SG2 548.5 THA 173.86 EL1 1233.8 EL2 514.3 ALF 172.25

PLIGHT Title 338.00 ARRIVAL DATE OCT 4 1965

DISTANCE 760.712 EARTH TO MARS

LOt. 37.61 VL 32.774 GAL -3.88 AZL 88.46 HCA 233.69 SkiA 186.06 ECC .21246 INC 1.5364 vl 30.005

LOP 271.29 VP 22.569 GAP -7.67 AZP 90.91 TAL 337.56 TAp 211.25 RCA 146.53 APO 223.59 v2 25.307

GP 3.44 ZAL 122.01 ZAP 71.18 ET9 160.44 ZAE 102.56 ETE 177.87 ZAC 87.44 ETC 258.09 CLP 71.14

OLA 21.52 RAL 168.57 RAD 6567.4 VI[L 11.510 PTH 2.00 VHP

L-! TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

2827.15 -28.2e 83.81 27.70 91.82 17 35 21

3983.17 -6.90 139.83 22.$1 62.47 12 11 49

2518.92 -29.97 60.91 27.62 93.80 19 6 23

3766.83 -5.66 143.58 21.94 60.60 13 14 43

2205.85 -33.15 36.83 27.16 98.66 20 40 38

3652.47 -2.69 132,73 20.09 55.91 13 49 51

HIO-COUR8( EXECUTION ACCURACY

SGT 7363.9 $T_ 92.9 $63 3110.3

flRT -.7985 _ -.9146 RTF .9937

7441.4 R25 .0308 R13 -.9940

$4;1 7420.6 $62 555.3 THA _74.28

3.026 DpA 11.61 RAp 165.87 ECC 1.1827

PO CST TIN |NJ 2 LAT INJ 2 LONG

2227.2 -27.71 75.19

3383.2 -10.§4 183.03

1916.9 -28.83 52.20

3168.6 -9.§4 136.74

1605.9 -31.57 27.96

3052.5 -7.14 126.48

ORBIT DETERNINAT|ON ACCURACY

8T 1324.3 SR 544.1SS 2071.5

CRT -.2876 CRS .§788 CST -.9471

LSA 2447.7 MSA 590.9 SSA 25.4

ELI 1335.2 ELI 516.9 ALF 172.06

627



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL t46.SO LAL -.OO

RP 216.74 LAP -1.27

RC 284.057 GL 15.28

PLANETOCENTR|C CONIC

CS 11.229 VHL 3.351

LNCH AZNTH LNCH TIME

90.00 16 52 34

90.DO 11 5 12

100.00 16 28 30

100.00 12 11 57

110.00 20 7 26

110.00 12 49 SO

FLIGHT TIME 340.00 ARRIVAL DATE OCT 6 1965

DISTANCE 764.829 EARTH TO MARS

LOL 37.61VL 32.775 GAL -3.94 AZL 88.45 HCA 234.84 SHA 186.08 ECC .21287 INC 1.5479 vl 50.005

LOP 272.44 yp 22.615 GAP -7.85 AZP 90.89 TAL 337.23 TAp 212.08 RCA 146.47 APO 225.69 V2 25.346

GP 3.35 ZAL 122.51 ZAP 69.48 ETS 180.54 ZAE 100.61ETE 178.06 ZAC 87.25 ETC 258.16 CLP 69.44

DLA 21.34 RAL 169.08 RAD 6567.4 VEL 11.516 pTH 2.01VHP 3.064 DpA 11.75 RAp 165.32 ECC 1.1848

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM ]NJ 2 LAT |NJ 2 LONG

2821.23 -28.25 83.37 28.32 92.04 17 39 35 2221.2 -27.67 74.76

3993.85 -8.§7 160.43 23.20 62.39 12 11 46 3393.8 -10.21 153.65

2511.89 -29.65 60,53 28.24 94.00 19 10 22 1911.9 -28.78 51.84

3778.42 -5.34 143.93 22.53 60.54 13 14 55 3178.4 -9.22 137.29

2202.34 -33.11 36.56 27.78 99.02 20 44 9 1602.3 -31.51 27.70

3680.73 -2.37 133.17 20.69 55.89 13 50 30 3060.7 -6.83 126.92

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1462 TRA 2.4907 TC3-9.2812 BAU 1.3988 $GT 7712.9 SfA 9|1.1 SG3 3027.5 ST 1406.6 SR 550.5 S$ 2069.6

ROE .3189 RRA -.1922 RCS 1.0272 FAU .50905 RRT -.7853 RRF -.8037 RTF .9941 CRT -.3100 CRS .5851CST -.9521

FOE-2.1478 FRA12.4916 FC-$9.2487 8SIP 26478 $88 7768.3 R23 .0904 R13 -.9944 LSA 2492.5 MSA 593.0 SSA 24.9

BD( .3508 BRA 2.4942 BCS 9.$180 FSP 10989 $I11 7748.Z SG2 561.7 THA 174.67 ELI 1418.5 EL2 519.0 ALF 172.01

LAUNCH DATE OCT 31 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC C._NIC DISTANCE 768.953 EARTH TO MARS

RL 148.50 LAL -.00 LOt. $7.81 VL 32.777 GAL -4.00 AZL 88.44 HCA 236.00 SMA 186.10 ECC .21331 INC 1.5590 vl 30.005

RP 218.39 LAp -1.29 LOP 279.59 VP 22.660 GAP -8.03 AZP 90.87 TAL 336.89 TAP 212.89 RCA 146.40 APO 225.80 V2 25.385

RC 265.296 Gb 15.30 GP 3.27 ZAL 123.09 ZAP 67.82 ETS 180.65 ZN[ 98.69 ETE 178.24 ZAC 87.07 ETC 258.23 CLP 67.79

PLAN_TOCENTRIC CONIC

C3 II.SSS VNL 3.371DLA 21.14 RAL 169.81RAO 6567.4 VEL 11.522 PTH 2.01VHP 3.104 DpA 11.87 RAP 164.82 ECC 1.1871

LNCN AZ1RTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIH INJ 2 LAT INJ 2 LONG

90.DO 16 57 7 2814.82 -28.29 82.91 28.97 92.27 17 44 2 2214.8 -27.62 74.29

90.00 11 4 50 4005.30 -6.21 161.08 23.81 62.32 12 11 36 3405.3 -9.87 154.31

100.00 19 52 48 2508.42 -29.82 80.13 28.88 94.21 19 14 32 lg06.4 -28.72 51.44

100.00 12 11 53 3788.93 -4.98 144.51 23.14 60.49 13 15 2 3188.9 -8.88 137.88

110.00 20 11 11 2198.50 -33.07 36.27 28.41 99.18 20 47 50 1598.5 -31.45 27.42

110.00 12 49 57 3669.62 -2.03 133.63 21.30 35,87 13 51 6 3069.6 -6.50 127.39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1935 TRA 2.6423 TC3-9.5262 BAU 1.4555 SGT 8033.3 _ 899.8 SG3 2941.9 ST 1490.1SR 556.9 $9 2067.7

ROE .$250 RRA -.1254 RC3 .9974 FAU .49532 RRT -.7737 RRF -.7924 RTF .9945 CRT -.3316 CRS .5920 CST -.9563

FDE-2.2025 FRA12.2510 FC-37.7272 BSP 27552 SG8 8083.6 R23 .0301RI3 -.9947 LSA 2540.0 HSA 594.6 SSA 24.5

BOE .$732 BRA 2.6453 8C3 9.5783 FSP 10082 $81 8083.8 SG2 567.9 THA 175.02 ELI 1503.1 EL2 520.8 ALF 171.96

LAUNCH DATE OC7 31 1964 FLIGHT TIME 344.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC

RL 146.50 LAL -.OO

RP 216.05 LAP -1.32

RC 286.520 GL 15.31

PLANETOCENTRIC CONIC

CS 11.513 VHL S.393

LNCH AZMTH LNCH TIME

gO.D0 17 1 59

90.00 11 4 23

100.00 18 37 14

100.00 12 11 44

110.00 20 15 6

110.00 12 SO 20

DISTANCE 773.082 EARTH TO MARS

LOL 57.61VL 32.778 GAL -4.07 AZL 66.43 HCA 237.16 SMA 186.13 ECC .21579 INC 1.5699 Vl 30.005

LOP 274.75 VP 22.705 GAP -8.21AZP 90.85 TAL 336.54 TAp 213.70 RCA 146.34 APO 225.92 v2 25.423

GP 3.18 ZAL 123.57 ZAP 86.21ET$ 160.72 ZAE 98.82 ETE 178.41 ZAC 86.90 ETC 258.29 CLP 66.17

DLA 20.92 flAL 170.15 RAG 6567.4 VEL 11.528 pTH 2.01VHP 3.147 DpA 11.98 RAP 164.36 ECC 1.1895

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2807.98 -28.21 82.41 29.64 92.52 17 48 41 2208.0 -27.57 79.80

4017.49 -5.82 161.77 24.43 62.24 12 11 20 3417.5 -9.49 155.01

2500.55 -29.59 59.69 29.54 94.43 19 18 54 1900.5 -28.66 51.01

3800.14 -4.Gl 145.13 23.77 60.43 13 15 4 3200.1 -8.51 138.51

2194.33 -33.03 35.95 29.06 99.37 20 51 40 1594.3 -31.38 27.11

3679.12 -1.67 134.13 21.94 55.85 13 51 39 3079.1 -6.14 127.89

DIFFERENTIAL CORRECTIONS

TOE -.2220 TRA 2.7974 TC3-9.7855 BAU 1..5105

ROE .$309 RRA -.1189 RC3 .9873 FAU .48085

FDE-2.2461 FRAt2.0487 FC-38.1576 8SP 28621

60E .3985 ORA 2.8000 8C3 9.8132 FSP 9781

LAUNCH DATE OCT 31 19G4

HID-COURSE EXECUTION ACCURACY

SGT 6344.6 8GR 886.4 SG3 2853.7

RRT -.7818 RRF -.7807 RTF .9948

SG8 8391.8 R23 .0299 R13 -.9950

SG| 8372.1 SG2 573.8 THA 175.34

ORBIT DETERMINATION ACCURACY

ST 1575.3 SR 562.8 SS 2064.1

CRT -.3510 CRS .5980 CST -.9601

LSA 2589.1HSA 595.7 SSA 24.0

EL1 1589.2 EL2 522.4 ALF 171.98

PLIGHT Till[ 346.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CC_IIC DISTANCE 777.216 EARTH

RL 148.50 LAL -.00 LOL 37.61VL 32.780 GAL -4.14 AZt. 88.42 HCA 238.32 SMA 186.16 ECC .21431 INC

RP 215.71 LAP -1.34 LOP 275.92 VP 22.750 GAP -8.36 AZP 90.83 TAL 338.17 TAP 214.49 RCA 146.26 APO

RC 287.729 Gt. 15.31 GP 3.10 ZAL 124.12 ZAP 64.64 ETS 180.60 ZN[ 94.99 (TE 178.56 ZAC 86.75 ETC

PLANETOCENTRIC CONIC

C3 11.670 VHL 3.416 DLA 20.69 RAL 170.70 RAO G§67.4 VEL 11.535 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM IHJ TIME

90.00 17 6 31 2800.70 -28.18 81.88 30.32 92.79 17 53 32

90.00 11 3 49 4030.40 -3.41 162.49 23.07 62.16 12 11 0

100.00 18 41 52 2494.30 -29.56 59.23 30.22 94.67 19 23 27

100.00 12 11 29 3812.04 -4.21 145.78 24.41 60.38 13 15 1

110.00 20 19 11 2189.87 -32,98 35.61 29.72 99.56 20 55 41

110.00 12 50 40 3989.23 -1.28 134.85 22.39 55,84 13 52 9

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TDE -.2696 TRA 2.9343 TC3-9.9842 BAU 1.3646 $GT 8647.7 SGR 877.7 SG3 2764.2

ROE .$370 RRA -.1124 RC3 .9377 FAU .46621 RRT -.7492 RRF -.7887 RTF .9951

FOE-2.2919 FflAll.8380 FC-34.5835 BSP 29643 8G8 8892.1 fl23 .0298 R13 -.9952

BOE .4279 8RA 2.9565 BC310.0281FSP 9472 381 8672.7 3G2 379.6 THA 175.63

TO MARS

1.5805 vl $0.005

226.05 V2 25.461

258.35 CLP 64.60

2.01 VHP 3.193 DpA 12.07 RAp 169.94 ECC 1.1921

PO CST TIH INJ 2 LAT INJ 2 LONG

2200.7 -27.51 73.28

3430.4 -9.09 155.75

1894.S -28.60 50.56

3212.0 -8.12 199.18

1589.9 -31.31 26.79

3089.2 -5.76 128.42

ORBIT DETERMINATION ACCURACY

ST 1662.0 9R 568.7 SS 2060.7

CRT -.3702 CRS .6050 CST -.9634

L9A 2641.2 HSA 596.4 SSA 23.5

EL1 1676.7 EL2 523.7 ALF 172.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE OCT 31 1964

HELIOCENTRIC CONIC

RL 146.50 LAL -,00

RP 215.36 LAP -1,37

RC 288.924 GL 15.30

PLANETOCENTR|C CONIC

C3 11.837 VHL 3.441

LNCH AZMTH LNCH TIME

90.00 1T 12 0

90.00 11 3 11

100.00 18 46 42

100.00 12 11 10

110.O0 20 23 25

110.00 12 50 5T

FLIGHT TIME 348.00 ARRIVAL OATE OCT 14 1985

DISTANCE 781.356 EARTH TO MARS

LOL 37.61VL 52.782 GAL -4.21AZL 88.41HCA 239.49 SMA 186.19 ECC .21466 INC 1.5909 vl 30.005

LOP 277.08 VP 22.795 GAp -8.56 AZP 90.81TAL 335.79 TAp 215.27 RCA 146.19 APO 226.20 V2 25.498

GP 3.03 ZAL 124.70 ZAp 63,10 ETS 180.88 ZAE 93.19 ETE 178.71 ZAC 66.60 ETC 258.40 CLP 63.06

DLA 20.44 RAL 171.26 RAD 6567,5 VEL !1.542 PTH 2.01VHp 3,240 DpA 12.14 RAP 163.56 ECC 1.1946

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM |NJ 2 LAT ZNJ 2 LONG

2793.0S -29.15 81.32 31.02 93.06 1T 58 33 2193.1 -27.44 72.73

4044.00 -4,98 163.26 25.75 62.09 12 10 55 3444.0 -8.67 156.53

2487.70 -29.52 58.75 30.92 94.95 19 28 10 1887.7 -28.52 50.08

3824.59 -3.79 146.48 25.08 60.33 13 14 55 3224.6 -7.71 139.89

2185.13 -32.92 35.25 30.40 99.77 20 59 50 1585.1 -51.22 26.44

3699.93 -.87 135.21 23.26 55.83 13 52 37 3099.9 -5.35 128.99

DIFFERENTIAL CORRECTIONS

TOE -.3076 TRA 3.1137 TC-10.1805 BAU 1.6175

ROE .3431RRA -.lOGO RC3 .9064 FAU .45140

FOE-2.3346 FRAI1.SZZG FC-35.0!37 8SP 30651

8DE .4608 8RA 3.1155 BC310.2209 FSP 9164

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8941.9 $GR 867.6 SG3 2674.0 ST 1750.O SR 574.4 SS 2056.8

RRT -.T3GG RRF ".7365 RTF ,9953 CRT -.3864 CRS .6122 CSY -.9662

SGB 8983.9 RZ3 .0300 R13 -.9954 LsA 2695.6 MSA 596.9 $SA 23.1

SG1 8964.9 SGZ 585.3 THA 175.89 ELi 1765.6 EL2 524.7 ALF 172.O3

LAUNCH DATE OCT 31 1964 FLIGHT TIME 350.00 ARRIVAL DATE OCT 16 !965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 215.O5 LAP -1.40

RC 290.105 GL 15.28

PLANI[TOC[NTRIC CONIC

C3 12.015 VHL 3.468

LNCH AZMTH LNCH TIME

90.00 17 17 19

90.00 11 2 28

100.00 18 51 41

100.00 12 10 47

110.00 20 27 47

110.00 12 51 10

DIFFERENTIAL CORRECTIONS

TOE -.3541 TRA 3.2754 TC-10.353S 8AU 1.6692

ROE .3493 RRA -.O_MI RC3 .8796 FAU .43643

F06-2.3729 FRAIl.402? FC-31,4454 BSiP 31626

80E .4973 6RA 3.2T70 0C310.3911 FSP 8857

01STANCE 785,501 EARTH TO MARS

37.61VL 32.784 GAL -4.29 AZI. 88.40 HCA 240.66 SMA 186.23 ECC .21545 INC 1.6011 vl 30.005LOL

LOP 275.25 VP 22.840 GAP -8.73 AZP 90.78 TAL 335.39 TAp 216.04 RCA 146.11 APO 226.35 V2 25.535

GP 2.95 2AL 125.29 ZAP 61.61 ETS tSO.RA ZA( 91.44 ET( 175.84 ZAC $6.46 (TC 256.45 CLP 61.57

DLA 20.15 RAL IT|.64 RAO 8567.5 VEL. 11.550 PTH 2.02 VHp 3.291 DpA 12.19 RAP 163.25 ECC 1.1977

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2785.09 -28.13 80.T4 31.74 93.35 18 3 45 21)3.1 -27.37 72.15

4058.26 -4.52 164.06 26.41 62.02 12 10 6 3456.3 -8.23 157.34

2480.79 -29.48 58.24 31.63 95.19 19 33 2 1880.8 -28.45 49.59

3837.78 -3.34 147.20 _5.76 60.28 13 14 45 3237.8 -7.27 140.62

2180.14 -32.86 34.88 31.10 99.98 21 4 8 1580.1 -31.14 28.00

3711.21 -.44 135.80 |3.95 35.82 13 53 1 3111.2 -4.93 129.58

NID-I',OURW[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

$GT 9267.0 $GR 957.9 SG3 2583.1 ST 1839.4 SR 580.0 SS 2052.2

RflT -.7237 _ -.7442 RTF .9954 CRT -.4059 CRS .6196 CST -.9687

$GB 9288.9 R25 .0301 R13 -.9956 LsA 2752.2 MSA 596.9 SSA 22.7

$G| 9247.9 SG2 590,7 THA 176.13 EL1 1855.7 EL2 525.4 ALF 172.07

LAUNCH OATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 214.72 LAP -1.42

RC 291.272 GL 15.25

PLANETOCENTR|C CONIC

C3 12.205 VHL 3.494

LNCH AZMTH LNCH TIME

90.00 17 22 49

SO._D 11 1 &O

100.00 16 56 50

100.00 12 10 19

110.00 20 32 19

110.00 12 51 20

DIFFER[MY| AL C(_RR[CT[ONS

TOE -.3978 TRA 3.4458 TC-10o4879 BAU 1.7169

ROE .3550 RRA -.0942 RC3 .8498 FAU ,42020

F06-2.3852 FRA11.202T FC-29.8057 BSP 32722

8DE .5332 8RA 3.4471 8C310.5223 FSP 8604

FLIGHT TIME 352.00 ARR|VAL DATE OCT 18 1955

DISTANCE 789,649 EARTH TO MARS

LOt. 37.61 VL 32.786 GAL -4.37 AZL 80.39 HCA 241.83 SMA 186.27 ECC .21608 INC 1.6111 vl 30.005

LOP 279.43 VP 22.884 GAP -8.90 AZP 90.76 TAL 334.97 TAp 216.80 RCA 146.02 APO 226.52 V2 25.572

GP 2.97 ZAL 125.90 ZAP 60.15 ET8 191.01 ZAE 69.73 ETE 178.97 ZAC 86.34 ETC 258.46 CL_ 60.12

OLA 19.91RAL 172.45 RAO 6567.5 VEL 11.558 PTH 2.02 VHp 3.343 OFA 12.23 RAP 162.94 ECC 1.2009

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2776.80 -28.10 80.13 52.48 93.65 18 9 6 2176.8 -27.30 71.56

4073.16 -4.05 164.90 27.11 61.95 12 9 33 5473.2 -T.TT 158.19

• 473.59 -29.43 57.71 52.38 95.47 19 38 4 1873.6 -28.56 49.07

3851.60 -2.87 147.96 26.46 60.23 15 14 31 3251.6 -6.81 141.39

2174.90 -32.80 34.48 31.82 100.21 21 8 34 1574.9 -51.05 25.70

3723.06 .01 136.42 24.66 53.82 13 53 23 3123.1 -4.48 130.20

MXO-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9500.0 SGR 847.7 SG3 2490.4 ST 1930.0 SR 584.6 SS Z043.6

RRT -.T101 RRF -.7307 RTF .9955 CRT -.4169 CRS .6232 CST -.9710

S418953T.8 R23 .0298 Rt3 -.9937 LSA 2808.3 NSA 5gG.T SSA 22.4

SG1 9519.2 SG2 595.7 THA 176.56 EL1 1946.8 EL2 526.3 ALF 172.19

LAUNCH OATE OCT 31 1964 PLIGHT TIM( 354.00 ARRIVAL DATE OCT 20 1965

_ELIOCENTRIC C_I41C O[STAMCE 793.804 EARTH TO MARS

RL 148.50 LAL -.00 LOt. 37.61 VL 32.789 GAL -4.45 AZL 08.38 HCA 243.01 9MA 186,31 ECC .21675 INC 1.6208 vl 30.005

RP 214.40 LAp -1.44 LOP 280.61 VP 22.928 GAP -9.08 AZlP 90.74 TAL 334.55 TAp 217.55 RCA 145.93 APO 226.69 V2 25.608

RC 292.426 GL 15.22 GP 2.00 ZAL 126.53 ZAP 58.76 ET9 181.07 ZAE 85.05 ETE 179.09 zAC 86.22 ETC 258.52 CLP 58.71

pLAN(TOCENTRIC CON|C

C3 12.406 VHL 3.522 0LA 19.62 RAt. 173.03 RAID 6567.5 V(L 11.567 PTH 2.02 vflP 3.398 DpA 12.26 RAp 162.70 ECC 1.2042

LNCH AZMTH LNCH TINE L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ A_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 28 26 2768.26 -28.06 79.51 33.23 93.96 18 14 35 2165.3 -27.22 70.95

90.00 11 0 48 4088.65 -3.53 185.76 27.83 61.88 12 6 57 3468.7 -7.28 159.07

100.00 19 2 8 2486.15 -29.38 57.16 33.11 95.75 19 45 14 1869.1 -28.28 48.53

100.00 _12 9 48 3865.99 -2.39 149.75 27.19 60.19 13 14 14 3266.0 -6.34 142.19

110.00 20 36 57 2169.47 -32.73 34.07 32,55 100.44 21 13 7 1569.5 -30.95 25.31

110.00 12 51 26 3735.44 .49 137.O6 25.59 55.92 13 53 43 3135.4 -4.00 130.85

O|FFERENTIAL C(_RECTI(_448 MIO-COURIU[ E_CUTION ACCURACY OR61T OETERMINATION ACCURACY

TO( -.4551 TRA 3.6071 TC-10.6359 BAU 1.7894 S_T 9771.7 Srdl 840.5 S_3 2402.0 3T 2022.5 SIR 590.6 SS 2041.4

MDE .3618 RRA -.0979 RC3 .9239 FAU .40642 RRT -.9977 RRI r -.7193 RTF .9957 CRT -.4393 CR$ .6347 CST -.9729

FOE-2.4416 FRAIO.9562 FC-28.3603 BSP 33495 _ 9807.8 RE3 .0306 R13 -.9956 LSA 2872.5 MSA 595.7 SSk 21.8

BDE .5814 BRA 3.6061 6C310.6678 FSP 6251 SG1 9769.4 SG2 601.0 THA 176.55 EL1 2040.3 EL2 525.9 ALF 172.17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.OO

RP 214.08 LAP -1.47

RC 293.566 GL 15.18

PLANETOCENTRIC COMIC

C3 12.621VHL 3.553

LNCH AZMTN LHCH TIM(

90.00 17 34 13

90.00 10 59 53

100.00 19 7 33

100.00 12 9 14

110.00 20 41 44

110.00 12 51 33

FLIGHT TIME 356.00 ARRIVAL DATE OCT 22 1965

DISTANCE 797.g63 EARTH TO MARS

LOt.- 37.61 VL 32.792 GAL -4.54 AZL 88.37 HCA 244.19 SNA 186.$6 ECC .21745 INC 1.6305 vl 30.005

LOP 281.79 VP 22.972 GAP -9.23 AZP 90.71 TAL 334.10 TAP 218.29 RCA 145.63 APO 226.8S V2 25.644

GP 2.73 ZAL 127.17 ZAP 57.39 ETS 181.12 ZAE 83.41 ETE 179.21 ZAC 86.12 ETC 258.54 CLP 57.35

DLA 19.3_ RAL 173.64 RAD 6567.5 VEL 11.576 PTH 2.02 VHP 3.455 DPA 12.27 RAp 162.49 ECC 1.2077

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ E LONG

2759.47 -28.02 78.87 34.00 94.28 16 20 12 2139.5 -27.13 70.32

4104.73 -3.03 166.66 28.57 61.83 12 8 18 3504.7 -6.78 159.96

2456.47 -29.33 56.59 33.87 96.05 19 48 32 1858.5 -26.18 47.98

3680.97 -1.88 149.56 27.93 60.16 13 13 55 3281.0 -5.84 143.02

2163.64 -32.68 33.64 33.30 100._9 21 17 48 1563.8 -30.95 24.90

3748.36 .98 137.74 26.14 55.83 13 54 1 3148.4 -3.51 131.53

DIFFERENTIAL CCRRECTIONS

TOE -.5095 TRA 3.7778 TC-10.7410 BAU 1.8173

ROE .3683 RRA -.0823 RC3 .7989 FAU .39136

FDE-2.4?2S FRA10.7312 FC-28.8483 OSP 34402

BOE .6287 BRA 3.7787 8C310.7705 FSP 7953

LAUBACH DATE OCT 31 1964

HI[LIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 213.77 LAP -1.41

RC 294.6R3 GL 15.13

PLAN(TOCENTRIC C._IAIC

CS 12.$48 VHL 3.584

LNCH AZI4TH LNCH TIME

90.00 17 40 6

90.00 10 36 55

100.00 19 13 6

100.00 12 B 36

110.00 20 46 37

110.00 12 51 35

OIFFERENTIAL CCRRECT1ONS

TOE -.5670 TRA 3.9510 TC-10.6282 BAU 1.8646

ROE .3748 RRA -.OTSgRC3 .7708 FAU .37868

F06-2.5007 FflAlO.5034 FC-23.3815 034 e 35280

BOE .6797 6flA 3.9517 BC310.8556 FSP 7658

HID-COURSS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SG710029.9 SGR 832.5 SG3 2312.0 ST 2116.4 SIR 595.7 SS 2035.5

RflT -.8847 RRF -.7089 RTF .9957 CRT -.4551CRS .6426 CST -.9745

S6810084.4 R23 .0311 R13 -.9958 LSA 2936.4 MSA 595.0 SSA 21.5

S6110048.2 $62 605.8 THA 176.74 ELI 2134.8 ELI 525.9 ALF 172.23

FLIGHT TIME 358.00 ARRIVAL DATE OCT 24 1965

DISTANCE 802.125 EARTH TO MARS

LOL 37.61 VL 32.794 GAL -4.63 AZt. 68.36 H(A 245.37 SMA 186.41 ECC .21820 INC 1.6400 vl 30.005

LOP 282.97 V1P 23.015 GAP -9.39 AZ1P 90.68 TAL 333.64 TAp 219.02 RCA 145.73 APO 227.08 vZ 25.679

GP 2.66 XAL 127.83 ZAP 5G.OG ETS 181.17 ZAE 84.81 ETE 179.31 ZAC 86.03 ETC 258.56 CLP 56.02

DLA 19.00 flAL 174.25 RAO 6537.S VEL 11.586 PTH 2.03 VHP 3.514 DPA 12.26 RAp 162.33 ECC 1.2114

L-I TIME 1NJ LAT IHJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2750.48 -27.97 78.22 34.79 94.61 18 25 57 2150.5 -27.04 69.66

4121.38 -2.50 167.59 29.32 61.78 12 7 36 3521.4 -6.25 160.R3

2450.59 -L_9.27 55.02 34.65 96.34 19 5S 57 1850.6 -28.09 47.41

3896.50 -1.35 150.43 28.69 60.14 13 13 33 3298.5 -5.32 145.88

2138.04 -32.59 33.21 34.06 100.93 21 22 35 1558.0 -30.74 24.48

3761.42 1.49 138.44 26.91 55.85 13 54 17 3161.6 -3.00 152.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10280.7 srdt 825.4 963 2223.8 ST 2211.6 SR 600.6 SS 2028.8

RRT -.6718 RRF -.6947 RTF .9958 CRT -.4705 CRS .6307 CST -.9761

SG910313.7 R23 .0316 fl13 -.9959 LSA 3002.4 HSA 591.8 SSA 21.1

$1;110295.7 962 610.4 THA 176.90 EL1 2230.6 EL2 525.4 ALF 172.29

LAUNCH DATE OCT 31 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.OO

RP 213.46 LAP -1.51

RE 293.805 GL 15.07

PLAN(TOCENTRIC CONIC

C3 13.039 VHL 3.618

LNCH AZMTH LNCH TIME

90.00 17 46 7

90,00 10 57 54

100.00 19 18 46

100.00 12 ? 56

110.00 20 51 36

110.00 12 51 35

FLIGHT TIME 560.00 ARRIVAL DATE OCT 26 1965

OISTANCE 806.291 EARTH TO MARS

LOt. 37.61 VL 32.797 GAL -4.73 AZL 88.35 HCA 246.56 SNA 166.46 ECC .21898 INC 1.6492 V1 30.005

LOP 284.16 VP 23.058 GAP -9.55 AZP 90.66 TAL 333.17 TAP 219.73 RCA 145.63 APO 227.29 V2 25.714

GP 2.60 ZAL 128.50 ZAP 54.77 ETS 161.21 ZAE 83.25 ST( 179.41 ZAC 85.94 ETC 256.58 CLP 54.73

DLA 18.67 RAL 174.88 NAG 6567.5 VEL 11.596 PTH 2.03 VHP 3.575 DPA 12.24 RAP 162.21 ECC 1.2154

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2741.32 -27.92 77.55 35.60 94.94 18 31 49 2141.3 -23.94 6R.02

4138.56 -1.94 168.55 30.10 61.74 12 6 53 3538.6 -5.71 161.69

2442.54 -29.21 55.43 35.45 96.65 19 59 29 1842.5 -27.98 46.84

3912.57 -.81 151.31 29.47 60.12 13 13 9 3312.6 -4.78 144.77

2152.09 -32.51 32.76 34.84 101.19 21 27 29 1352.1 -30.63 24.05

3775.78 2.03 139.17 27.70 55.87 13 54 31 3175.6 -2.47 132.96

ORBIT DETERMINATION ACCURACY

ST 2308.3 SR 605.4 SS 2021.3

CRT -.4858 CRS .6569 CST -,9775

LSA 3070.7 MSA 592.0 SSA 20.7

EL1 2328.0 ELZ 524.7 ALF 17R.33

DIFFERENTIAL CCRRECTIONS

TOE -.6278 TRA 4.1272 TC-10.8956 BAU 1.9111

ROE .3613 RRA -.0716 RC3 .7456 FAU .36214

FOE-2.5259 FRAlO.2743 FC-23.9521BSP 36102

BO( .7346 6RA 4.1278 BC310.9211FSP 7366

LAUNCH DATE OCT 51 1964

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 213.16 LAP -1.53

RC 296.904 GL 15.01

PLAN(TOCENTRIC CONIC

C3 13.346 VHL 3.653

LNCH AZ14TH LNCH TIME

go.o0 17 52 14

90.00 10 56 51

100.00 19 24 33

100.00 12 7 13

110.00 20 56 42

110.00 12 51 33

DIFFERENTIAL _RECTIONS

TOE -.6906 TRA 4.3078 TC-1D.9397 8AU 1.9561

ROE .3662 RRA -.0667 RC3 .7210 FAU .34773

FOE-2.5468 FRA$O.04g6 FC-22.5573 8SP 36938

BDE .7922 BRA 4.3084 BC310.9634 FSP 7086

MID-COURSE EXECUTION ACCURACY

96110523.3 SGIt 818,8 SG3 2136.3

RRT -.6593 RRF -.6828 RTF .9958

SG810555.1 R23 .0320 RI3 -.9959

S6110537.2 SGZ 614.8 THA 177.05

FLIGHT TIME 362.00 ARRIVAL DATE OCT 23 1965

DISTANCE 810.461 EARTH TO MARS

LOL 37.61 VL 32.800 GAL -4.82 AZL 88.34 HCA 247.75 SHA 186.51 (CC .21981 INC 1.6584 vl 30.005

LOP 285.35 VP 23.100 GAP -9.72 AZlP 90.83 TAL 332.68 TAP 220.43 RCA 145.51 APO 227.51 V2 25.748

GP 2.53 ZAL 129.18 ZAP 53.52 ETS 181.25 ZAE 81.72 ETE 179.51 ZAC 85.87 ETC 258.58 CLP 53.48

DLA 18.33 RAL 175.51 RAID 6567.5 V(L 11.607 PTH 2.03 VHp 3.638 DpA 12.20 RAP 162.13 ECC 1.2196

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2732.01 -27.86 76.68 36.42 95.27 18 37 47 2132.0 -26.84 68.36

4156.26 -1.37 169.54 30.90 61.71 12 6 7 3556.3 -5.14 162.89

2434.35 -29.14 54.83 38.28 98.98 20 5 7 1834.4 -27.88 46.25

3929.15 -.25 152.22 30.27 60.11 13 12 43 3329.1 -4.22 145.69

2146.02 -32.43 32.31 35.64 101.45 21 32 28 1546.0 -30.51 23.62

3790.25 Z.S8 139.92 28.50 55.90 13 54 43 3190.2 -1.91 133.72

MIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96710757.2 _AI 812.6 _'e3 2050.6 ST 2406.2 SIR 610.0 SS 2013.1

RflT -.6488 RRF o.6711RTF .9958 CRT -.5000 CflS .6668 CST -.9787

S6810787.8 R23 ,0326 R13 -.9959 LSA 3140.9 NSA 590.4 SSA 20.3

S6110770.0 SG2 619.0 THA 177.19 EL1 2426.4 EL2 523.8 ALF 172.A2

630



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OCT 31 1964 FLIGHT TIME 364.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.DO

RP 212.87 LAP -1.56

RC 297.989 GL 14.94

PLANETOCENTRIC CONIC

C3 13.617 VHL 3.690

LNCH AZMTH LNCH TIME

90,00 17 58 28

90.00 10 55 45

100.00 19 30 25

100.00 12 6 28

110.00 21 1 54

110.00 12 51 29

DIFFERENTIAL CC]RRECTI(_NS

TDE -.7568 TRA 4.4917 TC-10.9657 BAU 2.0003

RDE .3951RRA -.0620 RC3 .6972 FAU .33359

FDE-2.5653 FRA 9.8237 FC-21.2086 BSlP 37739

BDE .8537 BRA 4.4921 BC510.9878 FSP 6808

DISTANCE 814,634 EARTH TO MARS

LOL 37.61VL 32.804 GAL -4.93 AZL 88.33 HCA 248.95 SMA 186.57 ECC .22068 INC 1.6675 vl 50.005

LOP 286.55 VP 23.143 GAp -9.88 AZP 90.60 TAL 332.18 TAp 221.13 RCA 145.39 APO 227.74 V2 25.782

GP 2.47 ZAL 129.88 ZAp 52.30 ETS 181.29 ZkE 80.23 ETE 179.60 ZAC 85.80 ETC 258.59 CLP 52.26

DLA 17.97 RAL 176.16 RAD 6567.5 VEL 11.619 PTH 2.04 VHp 3.704 DpA 12.15 RAp 162.08 ECC 1.2241

L-[ TIME lNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2722.59 -27.80 76.20 37.25 95.61 18 43 50 2122.6 -26.73 67.69

4174.45 -.79 170.56 31.71 61.69 12 5 19 3574.5 -4.56 163.91

2426.04 -29.07 54.22 37,09 97.27 20 10 51 1826.0 -27.76 45.66

3946.23 .33 153.16 31.09 60.11 13 12 15 3346.2 -3.65 146.63

2139.84 -32.35 31.85 36.45 101.71 21 37 34 1539.8 -30.40 23.17

3803.20 3.15 140,70 29.33 55.94 13 54 54 3205.2 -1.34 134.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT10983.3 SGR 807.1SG3 1966.4 ST 2505.5 SR 614.4 SS 2004.2

RRT -.6348 RRF -.6399 RTF .9958 CRT -.5141CR8 .6748 CST -.9798

S;811013.0 R23 .0332 R13 -.9959 LSA 3213.3 MSA 388.3 SSA 20.0

SG110995.3 962 622.9 THA 177.32 ELI 2326.3 EL2 522.7 ALF 172o49

LAUNCH DATE OCT 31 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 212.37 LAp -1.38

RC 299.061 GL 14.86

PLAN(TOCENTRIC CONIC

C3 13.905 VHL 3.729

LNCH AZMTH LNCH T1ME

90.00 18 4 46

90.00 10 54 37

100.00 19 36 23

100.00 12 5 42

110.00 21 7 10

110.00 12 31 23

DIFFERENTIAL CORRECTIONS

TOE -.82§7 TRA 4.6798 TC-10.9721BAU 2.0436

ROE .4021RRA -.0§76 RC3 .6742 FAU ,31_73

F0(-2.3800 FRA 9.5997 FC-19.9072 BSP 38314

BDE .9184 BRA 4.6801 8C310.9928 FSP 6538

DISTANCE 819.809

LOt. 37.61 VL 32.807 GAL -5.03 AZI. 88.32 HCA 250.15 SMA

LOP 287.75 VP 23.184 GAP -10.03 AZP 90.57 TAL 331.86 TAp

Gp 2.41 ZAL 130.60 ZAP 51.13 ETS 181.32 ZA( 78.78 ETE

EARTH TO- MARS

186.62 ECC .22160 INC 1.6764 V1 30.005

221.80 RCA 145.27 Apo 227.98 v2 25.815

179.68 ZAC 85.75 ETC 258.38 CLP 51.09

DLA 17.61 RAL 176.81 RAD 6867.§ VEL 11.631 pTH 2.04 VHP 3.771 DpA 12.09 RAp 162.08 ECC 1.2288

L-| TIME INJ LAT INJ LONG 1NJ RT A$C 1NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT [NJ 2 LONG

2713.08 -27.74 75.5t 38.11 95.95 18 49 59 2113.1 -26.62 67.02

4193.13 -.18 171.60 32.53 61.68 12 4 31 3593.1 -3.97 164.96

2417.64 -29.00 33.60 37.94 97.39 20 16 41 1817.6 -27.63 45.06

3963.80 .93 154.12 31.93 60.12 13 11 45 3363.8 -3.05 147.60

2133.58 -32.26 31.38 37.26 101.97 21 42 44 1533.6 -30.28 22.73

3820.62 3.74 141.51 30.18 56.00 13 55 4 3220.6 -.75 135.30

M|D-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GTl1201.8 SGR 802.0 863 1884.3 ST 2606.1 SR 618.7 SS 1994.3

RRT -.6252 RRF -.6490 RTF .9958 CRT -.5275 CRS .6827 CST -.9808

S6611230.3 R23 .0339 R13 -,9959 LSA 3287.5 HSA 586.1 SSA 19.7

9Gl11213.0 $62 626._ THA 177.44 ELI 2627.3 EL2 521.3 ALF 172.57

LAUNCH DATE OCT 31 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC

RL 148.30 LAL -.00

RP 212.29 LAp -1.60

RC 300.120 GL 14.77

PLANETOCENTRIC CONIC

C3 14.211VHL 3.770

LNCH AZMTH LNCH TIME

90.00 18 11 9

90.00 10 53 28

100.00 19 42 23

100.00 12 4 33

110.00 21 12 32

110.00 12 _1 16

DIFFERENTIAL CORRECTIONS

TOE -.8974 TRA 4.8722 TC-10.9591BAU 2.0858

RDE .4093 RRA -.0534 RC3 .8520 FAU .30616

FDE-2.3920 FRA 9.5773 FC-18.6513 BSP 39283

BDE .986S 8RA 4.8723 8C310.9785 FSP 6276

DISTANCE 822.987 EARTH TO MARS

LOL 37.61VL 32.811GAL -5.14 AZL 88.31HCA 231.35 SHA 186.69 ECC .22236 INC 1.6852 Vl 30.005

LOP 288.95 vP 23.225 GAP -10.19 AZP 90.34 TAL 331.12 TAp 222.47 RCA 145.14 Apo 228.23 v2 25.847

GP 2.33 ZAL 131.32 ZAP 49.99 ETS 161.36 ZAE 77.36 ETE 179.76 ZAC 83.70 ETC 238.37 CLP 49.94

DLA 17.23 RAL 177.46 RAO 6567.6 VEL 11.643 PTH 2.04 VHp 3.840 DpA 12.01 RAp 162.11ECC 1.2339

L-I TIME INJ LAT INJ LONG INJ RT kSC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2703.52 -27.67 74.82 38.97 96.29 18 56 12 2103.3 -26.51 66.34

4212.26 .43 172.66 33.41 61.69 12 3 41 3612.3 -3.33 166.03

2409.17 -28.92 52.99 38.60 97.90 20 22 35 1809.2 -27.33 44.46

3981.83 1.54 153.11 52.79 60.14 13 11 15 3381.8 -2.44 148.59

2127.26 -32.17 30.91 38.I3 102.24 21 47 59 1527.3 -30.15 22.28

3836.51 4.34 142.34 31.05 56.06 13 53 13 3236.3 -.13 136.13

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT11412.4 9GR 797.4 SG3 1804.0 ST 2707.7 SR 622.8 Ss 1983.6

RRT -.6120 RRF -.6386 RTF .99§7 CRT -.5405 CRS .6906 CST -.9817

S6811440.2 R23 .0346 R13 -.9958 LSA 3363.3 MSA 583.8 SSk 19.4

8G111422.8 SG2 630.0 THA 177.54 ELI 2729.4 EL2 319.8 ALF 172.65

LAUNCH DATE OCT 31 1964 FLIGHT T]NE 370.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 827.168

RL 148.30 LAL -.00 LOL 57.61VL 32.814 6AL -5.25 AZL 86.31HCA 252.55 SMA

RP 212.01 LAp -1.62 LOP 290.15 VP 23.266 GAP -10.35 AZP 90.81 TN_ 330.57 TAP

RC 301.167 GL 14.68 GP 2.30 ZAL 132.06 ZAP 48.88 ETS 181.38 ZAE 75.97 ETE

PLANETOCENTRIC CONIC

C3 14.533 VHL 5.812 DLA 16.84 RAL 178.12 RAD 6367.6 VEL 11.658 PTH 2.03 VHp 3.911DpA 11.92 RAp

LNCH AZNTM LNCH TIM( L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 17 36 2693.92 -27.59 74.12 39.66 96.63 19 2 30

90.00 10 52 18 4231.83 1.07 173.76 34.29 61.70 12 2 50

100.00 19 48 32 2400.66 -28.84 82.37 39.68 96.22 20 28 33

100.00 12 4 3 4000.32 2.17 156.13 35.66 60.16 13 10 43

110.00 21 17 37 2120.90 -32.06 30,43 38.99 102.80 21 53 18

110.00 12 51 7 3652.85 4.96 143.20 31.94 56.14 13 55 20

DIFFERENTIAL CORRECTIONS NID-COURS_ ExECUT|ON ACCURACY

TOE -.9724 TRA 3.0693 TC-10.9295 BAU 2.1273 SGT11619.6 SGR 793.2 SG3 1725.8

ROE .4186 RRA -.0496 RC3 .8305 FAU .29288 RRT -.6013 RRF -.6267 RTF .9956

FOE-2.6008 FRA 9.1576 FC-17.4452 6SP 40016 S6811643.6 R23 .0383 R13 -.9957

BOE 1.0379 BRA 5.0693 BC310.9477 FSP 6019 _111826.4 $62 633.3 THA 177.64

EARTH TO MARS

186.75 ECC .223§7 INC 1.6939 vl 30.005

223.12 RCA 143.00 APO 228.30 V2 23.879

179.84 ZAC 85.67 ETC 238.36 CLP 48.84

162.18 ECC 1.2392

PO CST TIM INJ 2 LAT [NJ 2 LONG

2093.9 -26.39 63.66

3631.8 -2.72 167.13

1800.7 -27.40 43.86

3400.3 -1.82 149.60

1520.9 -30.02 21.82

3252.8 .48 136.98

ORB|T DETERMINATION ACCURACY

ST 2810.8 SR 626.7 SS 1971.9

CRT -.3531CRS .6984 CST -.9825

LSA 3441.5 NSA 581.1 SSA 19,1

EL1 2832.8 £L2 318.1 ALF 172.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE OCT 51 1964 FLIGHT TIME 572.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.0O

RP Z11.73 LAP -1,63

RC 302.203 GL 14.58

PLANETOCENTRIC CONIC

C3 14.878 VHL 3.857

LNCH AZNTH LNCH TIME

90.00 18 24 7

90.00 10 51 6

100.00 19 54 43

100.00 12 3 11

110.00 21 23 27

110.00 12 50 57

DIFFERENTIAL CORRECTIONS

TOE-1.0497 TRA 5.2709 TC-10.8834 BAU 2.1681

ROE .4241RRA -.0460 RC3 .6098 FAU .27993

FDE-2.6051FRA 8.9394 FC-16.2902 BSP 40755

BDE 1.1321 8RA 5.2711 8C310.9005 FSP 5774

DISTANCE 831.349 EARTH TO MARS

LOL 37.61VL 32.818 GAL -3.37 AZL 88.30 HCA 255.76 SMA 186.81ECC .22463 INC 1.7025 vl 30,005

LOP 291.76 VP 23.506 GAP -10.51 AZP 90.48 TAL 530.00 TAp 223.77 RCA 144.85 Apo 228.78 v2 25.911

GP 2.24 ZAL 132.81 ZAP 47.80 ET8 181.41 ZAE 74.62 ETE 179.91 ZAC 85.64 ETC 258.54 CLP 47.76

DLA 16.45 RAL 178.79 RAD 6567.6 VEL 11.673 PTH 2.05 VHP 3.985 DpA 11.82 RAp 162.29 ECC 1.2449

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2684.31 -27.52 73.43 40.76 96.96 19 8 52 2084.3 -26.27 64.99

4251.82 1.71 174.87 55.19 61.73 12 1 58 3651.8 -2.08 168.24

2392.13 -28.76 51.75 40.57 98.53 20 34 35 1792.1 -27.28 43.26

4019.23 2.81 157.16 34.58 60.23 13 10 11 3419.2 -1.18 150.64

2114.51 -31.98 29.96 39.87 102.77 21 58 42 1514.5 -29.89 21.37

3869.62 5.60 144.09 32.85 56.22 13 55 26 3269.6 1.12 137.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711813.8 $GR 789.5 SG3 1649.7 ST 2914.2 SR 630.5 88 1958.7

RRT -.5912 RRF -.6194 RTF .9955 CRT -.5651CRS .7058 CST -.9832

86011840.1 R23 .0361RI3 -.9968 LSA 3520.2 HSA 578.4 SSA 18.9

S6111826.0 $62 636.2 THA 177.73 ELI 2936.6 EL2 316.2 ALF 172.81

LAUNCH DATE OCT 51 1964 FLIGHT TIME 374.00 ARRIVAL CATE NOV 9 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 211.47 LAP -1.65

RC 303.228 GL 14.47

PLANETOCENTRIC CONIC

C3 15.241 VHL 3.904

LNCH AZMTH LNCH TIME

90.00 18 30 42

90.00 10 49 54

100.00 20 0 58

100.00 12 2 19

110.OO 21 29 1

110.00 12 50 45

DIFFERENTIAL OS_RECTION$

TDE-1.1299 TRA 5.4777 TC-10.8203 BAU 2.2081

ROE .4317 RRA -.0428 RC3 .5898 FAU .26734

F06-2.6065 FRA 8.7230 FC-15.1854 BSP 41466

BDE 1.2096 8RA 5.4779 BC310.8364 FSP _333

01STANCE 835.532 EARTH TO MARS

LOt. 37.61VL 32.822 GAL -5.49 AZt. 88.29 HCA 254.97 SMA 186.88 ECC .22574 INC 1.7111 V1 30.005

LOP 292.57 VP 23,346 GAP -10.66 AZP 90.44 TAL 329.42 TAP 224.39 RCA 144.70 APO 229.07 V2 25.941

GP 2.19 ZAL 133.57 ZkP 48.76 ETS 181.43 zAE 73.29 ETE 179.98 ZAC 85.62 ETC 258.51CLP 46.72

DLA 16.04 RAL 179.46 RAO 6567.6 VEL 11.689 pTH 2.08 V1HIp 4.060 DpA 11.71 RAp 162.43 ECC 1.2508

L-I TIME INJ LAT INJ L.CNG INJ RT A$C |NJ AZMTH |MJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.72 -27.43 72.74 41.68 97.30 |9 15 16 2074.7 -26.14 64.31

4272.23 2.37 176.01 36.11 61.77 12 1 6 3672.2 -1.42 169.38

2383.61 -28.67 51.13 41.48 98.85 20 40 41 1783.6 -27.15 42.66

4038.57 3.46 158.23 35.50 60.29 13 9 37 3438.6 -.52 151.70

2108.13 -31.88 29.49 40.76 103.03 22 4 9 1508.1 -29.76 20.92

3886.82 6.25 144.99 33.78 56.32 13 55 32 3286.8 1.78 138.76

MID-COURSE EXECUT|C_I ACCURACY oRBIT DETERMINATION ACCURACY

$GT12004.0 SGR 786.0 963 1575.8 ST 3018,5 SR 634,1 SS 1944.4

RRT -.5818 RRF -.8107 RTF .9954 CRT -.5765 DR9 .7133 CST -.9838

SG_12029.7 R23 .0369 RI3 -.9955 LSA 3600.4 MSA 575.6 SSA 18.6

S6112012.8 SG2 638.9 THA 177.81 EL1 3041.2 EL2 514.2 ALF 172.69

LAUNCH DATE OCT 51 1964 FLIGHT TIME 376.00 ARRIVAL DATE NOV 11 1965

HELIOCENT R|C CONIC

RL 148.50 LAL -.OO

RP 211.20 LAP -1.67

RC 304.242 GL 14.36

PLANETOCENTRIC CONIC

C3 15.627 VHL 3.953

LNCH 4ZMTH LNCH TIME

90.DO 18 57 19

90.00 10 48 40

100.00 20 7 15

100.00 12 1 25

110.00 21 34 37

110.O0 12 50 33

DIFFERENTIAL CORRECTIONS

TOE-1.2139 TRA 5.6891 TC-10.7420 BAU 2.2473

ROE .4396 RRA -.0399 RC3 .3705 FAU .25505

FDE-2.60S8 FRA 8.5093 FC-14.1300 8SP 42153

BDE 1.2911 8RA 5.6893 BC310.7571FSP 5299

DISTANCE 639.716 EARTH TO MARS

LOt. 37.61 VL 32.826 GAL -5.62 AZL 88.26 HCA 256.19 SNA 186.95 ECC .22689 INC 1.7195 vl 30.005

LOP 295.79 VP 23.585 GAp -10.82 AZP 60.41TAL 328.63 TAp 225.01RCA 144.53 Apo 229.37 v2 25.971

GP 2.14 ZAL 134.34 ZAp 45.75 ETS 181.45 ZAE 72.00 ETE 180.04- ZAC 85.61ETC 258.48 CLP 45.71

OLA 15.62 RAL 180.14 RAO 6567.6 VEL 11.705 pTH 2.06 VHp 4.137 Opk 11.38 RAP 162.60 ECC 1.2572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2665.17 -27.35 72.05 42.61 97.64 19 21 44 2063.2 -26.01 63.64

4293.03 3.04 177.17 37.05 61.83 12 0 14 3693.0 -.75 170.54

2373.12 -26.58 50.51 42.41 99.16 20 46 50 1773.1 -27.02 42.06

4058.31 4.12 159.32 36.45 60.37 13 9 3 3458.3 .15 152.79

2101.76 -31.79 29.02 41.67 103.29 22 9 39 1501.8 -29.63 20.47

3904.43 6.91 145.92 34.73 36.44 13 55 37 3304.4 2.45 139.68

MID-COURSE EXECUTION ACCURACY oRBIT DETERNINATION ACCURACY

SGT12187.4 SGR 783.0 SG3 1504.1 ST 5123.9 SR 637.6 SS 1929.4

RRT -.5727 RRF -.6026 RTF .9953 CRT -.5878 CRS .7207 CST -.9844

SG812212.5 R23 .0377 R13 -.g954 LSA 3682.3 NSA 572.S 88A 18.4

$6112195.6 SG2 641.4 THA 177.89 EL1 3146.9 EL2 512.0 ALF 172.97

LAUNCH DATE OCT 31 1964 FLIGHT T|ME 378.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC DISTANCE 843.901 EARTH TO MARS

RL 148.50 LAL -.00 LOL 37.61VL 32.830 GAL -5.75 AZ1. 88.27 HCA 257.40 SMA 187.02 ECC .22811 INC 1.7279 91 30.005

RP 210.95 LAp -1.Gg LOP 295.00 VP 23.423 GAP -10.98 AZP 90.38 TAL 328.21 TAp 225.61 RCA 144.36 APO 229.68 V2 26,001

RC 305.247 GL 14.24 GP 2.09 ZAL 135.12 ZAP 44.77 ET8 181.46 zAE 70.73 ETE 180.10 ZAC 83.61ETC 238.45 CLP 44.73

PLANETOCENTRIC CONIC

CS 16.0S5 VHL 4.004 OLA 15.20 RAL 180.82 RAO 8567.6 VEL 11.723 PTH Z.07 9HP 4.216 DpA 11.43 RAp 162.80 ECC 1.2639

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT

90.O0 18 43 58 2655.68 -27.26

90.00 10 47 27 4314.21 3.72

1OO.00 ZO 13 33 2366.67 -28.49

100.00 12 0 31 4078.45 4.80

110.O0 21 40 16 2095.43 -31.69

110.00 12 50 19 3922.45 7.59

DIFFERENTIAL CORRECTI(_I8

TOE-1.2996 TRA 5.9072 TC-10.6474 BAU 2.2856

ROE .4476 RRA -.0373 RC3 .5519 FAU .24309

FDE-2.60OS FRA 8.2981 FC-13.1247 BSP 42855

BDE 1.3745 BRA 5.9073 BC310.6617 FSP 5076

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.37 43.56 97.97 19 28 14 2055.7 -23.88 62.98

178.38 38.02 61.91 11 59 21 3714.2 -.07 171.72

49.90 43.35 99.47 20 53 2 1766.7 -26.88 41.47

16_.43 37.42 60.46 13 8 29 3478.4 .85 153.89

28.55 42.59 103.55 22 15 12 1495.4 -29.50 20.03

146.88 35.70 56.57 13 55 41 3322.4 3.14 140.62

NIO-COURW[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT12384.5 $GR 780.2 SG3 1434.6 ST 3229.1 SR 640.8 $s 1912.6

RRT -.5844 RRF -.5951RTF .9951 CRT -.5982 CRS .7277 CST -.9849

SG812389.1 RZ3 .0387 R13 -.9952 LSA 3764.4 NSA 569.6 SSA 18.1

5G112372.4 962 643.6 THA 177.96 ELI 3252.4 EL2 509.9 ALF 173.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OCT 31 1964

HELIOCENTRIC C(_ilC

RL 148.50 LAL -.00

RP 210.T0 LAp -t.TO

RC 308.243 GL 14.11

PLANETOCENTRIC CONIC

C3 16.467 VHL 4.058

LNCN AZMTM LNCM 71ME

90.00 18 50 4O

90.00 10 46 12

100.00 20 19 57

100.00 11 59 36

110.00 21 45 58

110.00 12 50 4

FLIGHT TIM( 380.00

DISTANCE 848.085

LOL 37.61 VL 52.834 GAL -5.88 AZL 88.26 HCA 258.62 SMA

LOP 296.22 VP 23.461 GAP -11.13 AZP 90.34 TAL 527.58 TAp

GP 2.05 ZAL 135.90 ZAP 43.62 ETS 101.48 ZAE 69.50 ETE

DLA 14.76 RAL 161.50 RAG 6567.7 VEL 11.741 PTH 2.07 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2646.27 -27.17 70.70 44.52 96.29 |9 54 46

4335.75 4.41 179.57 39.00 62.00 11 58 28

2358.29 -28.39 49.30 44.31 99.77 20 59 16

4096.96 5.49 161.56 38.41 60.57 13 7 55

2069.17 -31.59 28.09 43.54 103.81 22 20 47

3940.85 8.28 147.86 55.70 56.72 13 55 45

DIFFERENTIAL CORRECTIONS MID*COURSE ExECuTION ACCURACY

70E-1.3899 TRA 6.1290 TC-10.5423 8AU 2.3239 SGT12535.6 SGR 777.7 SG3 1367.3

ROE .4559 RflA -.0350 RC3 .5340 FAU .23151 RflT -.5568 RRF -.5863 RTF .9950

FOE-2.S930 FRA 6.0675 FC-12.1710 8SP 43505 S6812559.7 R23 .0396 R13 -.9950

BOE 1.4625 BRA 6.1291 8C310.5§56 FSP 4857 S6112543.1SG2 645.6 THA 178.02

LAUNCN DATE OCT 31 1964

ARRIVAL DATE NOV 15 1965

EARTH TO MARS

187.09 ECC .22937 ZNC 1.7362 Vl 30.005

226.21RCA 144.18 APO 230.01 V2 26.029

180.16 ZAC 85.61 ETC 256.41 CLP 43.78

4.297 DpA 11.30 RAp 163.03 ECC 1.2710

PO CST TIM INJ 2 LAT ]NJ 2 LONG

2046.3 -25.74 62.32

3735.8 .63 172.92

1756.3 -26.75 40.88

3499.0 1.53 155.02

1469.2 -29.36 19.59

3340.9 3.84 141.58

ORBIT DETERMINATION ACCURACY

ST 3335.1 SR 644.0 S$ 1894.6

CRT -.6087 CRS .7348 CST -.9853

LSA 3847.9 MSA 566.1 SSA 17.9

ELl 3358.6 ELI 507.4 ALF 173.14

FLIGHT TIME 382.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC COLIC

RL 148.50 LAL -.00 LOL 37.61 VL

RP 210.46 hAP -1.72 LOP 297.45 V1P 23,498 GAP -11.29 AZP

RC 307.229 GL 13.98 C_P 2.00 ZAL 136.70 ZAP 42.90 ETS

PLAN[TOCENTRIC CONIC

C3 18.925 VHL 4,114 OLA 14.32 RAL 182.19 RAD 6567.7 VEL 11.760 PTH 2.08 VHP 4.380 OPA 11.14 RAP 163.30 ECC 1.2785

LNCH AZMTN LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 57 23 2636.97 -27.08 70.03 45.51 98.61 19 41 20 2037.0 -25.61 61.68

90.00 10 44 58 4557.64 5.11

DISTANCE 852.269 EARTH TO MARS

32.839 GAL -6.02 AZI. 88.28 HCA 259.85 SMA 187.17 ECC .23070 INC 1.7445 vl 30.005

90.31 TAL 326.94 TAp 22br_.78 RCA 143.99 APO 230.35 V2 26.057

181.49 ZAE 68.29 ETE 180.22 ZAC 85.62 ETC 258.37 CLP 42.86

100.00 20 26 22 2350.01 -28.29

100.00 11 58 40 4119.84 6.19

110.00 21 51 42 2082.97 -31.48

110.00 12 49 49 3959.64 8.98

OIFFERENTIAL C-(:RRECTION$

T0(-1.4824 TRA 6.3578 TC-10.4235 BAU 2.3615

ROE .4844 NRA -.0530 tiC3 .5167 FAU .22030

FOE-2.5930 FRA 7.8797 FC-11.2685 BSP 44148

BDE 1.5535 BRA 9.3579 8C510.4363 FSP 4643

160.80 40.01 62.11 11 57 36 3757.6 1.35 174.15

48.70 45.28 100.07 21 5 32 1750.0 -26.61 40.30

162.72 39.42 60.70 13 7 20 3519.8 2.23 156.16

27.64 44.49 104.06 22 26 25 1483.0 -29.25 19.16

148.86 37.72 56.88 13 55 49 3359.6 4.55 142.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12701,5 SGR 775.4 SG3 1302.3 ST 3441.6 SR 647.0 SS 1875.5

RRT -.5499 RRF -.5824 RTF .9948 CRT -.6186 CRS .7417 CST -.9857

SG812725.2 R23 .0408 R13 -.9949 LSA 3932.4 NSA 562.8 SSA 17.7

S6112708.7 S¢,Z 647.3 THA 178.07 ELI 3465.3 ELI 504.9 ALF 173.22

LAUHCH DATE OCT 31 1964 FLIGHT TIME 584.00 ARRIVAL DATE NOV 19 1965

HELIOCEHTRIC CONIC

RL 146.50 LAL -.00

RP 210.22 LAP -1.73

RC 308.206 GL 13.85

PLANETOCENTRIC CONIC

C3 17.411 VHL 4.173

LNCH AZMTH LNCH TIME

90.00 19 4 7

90.00 10 43 43

100.00 20 32 47

100.00 11 57 44

110.00 21 57 28

110.00 12 49 33

DISTANCE 856.451 EARTH TO MARS

LOL 37.61 VL 52.843 GAL -6.16 AZL 88.25 HCA 261.07 $MA 187.25 ECC .23208 INC 1.7527 Vl 30.005

LOP 298.67 VP 23.534 GAP -11.45 AZP 90.27 TAL 326.28 TAp 227.35 RCA 143.79 APQ 250.70 V2 26.085

GP 1.96 ZAL 137.50 ZAP 42.00 (T3 181.50 ZAE 67.10 ETE 180.27 ZAC 85.65 ETC 258.32 CLP 41.97

OLA 13.87 RAL 182.88 RAD 6567.7 VEL 11.781 PTH 2.08 VHP 4.465 OPA 10.97 RAp 165.59 ECC 1.2865

. L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2627.79 -26.98 69.38 46.50 98.93 19 47 55 2027.8 -25.47 61.04

4379.88 5.81 182.05 41.05 62.24 11 56 43 3779.9 2.05 175.39

2341.83 -28.19 48.11 46.27 100.37 21 11 49 1741.8 -26.47 39.74

4141.07 6.89 163.90 40.46 60.84 13 6 45 3541.1 2.95 157.33

2076.87 -31.38 27.19 45.47 104.31 22 32 5 1476.9 -29.10 18.73

3970.79 9.69 149.69 36.76 57.06 13 55 52 3378°8 5.28 143.57

DIFFERENTIAL CCRRECXIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

702-1.5774 TRA 6.5932 TC-ID.2919 8AU 2.5984 SGT12861.7 SGR 773.5 SG3 1239.3 6T 3547.4 SR 649.8 SS 1854.7

ROE .4731 RRA -.0315 RC3 .5000 FAU .20937 NRT -.5435 RRF -.5769 RTF .9946 CRT -.6279 CRS .7484 CST -.9861

F9E-2.5689 FRA 7.6745 FC-10.4108 BSP 44814 SG812884.9 R25 .0417 R13 -.9946 LSA 4016.6 NSA 559.6 SSA 17.5

BOE 1.6468 BRA 6.5933 8C31D.3040 FSP 4441 S6112868.5 SG2 648.8 THA 178.12 ELI 3571.3 EL2 502.4 ALF 173.31

LAUNCH DATE OCT 31 1964

HELIOCENTRIC C_IC

RL 148.50 LAL -.00

RP 209.99 LAP -1.75

RC 309.174 GL 13.71

PLANETOCENTRIC CONIC

C3 17.925 VHL 4.234

LNCH AZMTH LNCH TIME

90.00 19 10 52

90.00 10 42 29

100.00 20 39 14

100.00 11 56 48

110.00 22 3 15

110.00 12 49 IS

FLIGHT TIME 386.00 ARRIVAL DATE NOV 21 1965

DISTANCE 860.632

LOt. 37.61 VL 32.848 GAL -8.31 AZL 68.24 H(A 262.30 SMA 187.53 ECC .23353

LOP 299.90 VP 23,570 GAP -11.61 AZP 90.24 TAt. 325.60 TAP 227.90 RCA 143.58

GP 1.92 ZAL 138.30 ZAP 41.13 [TS 181.51 Z/dE 65.94 ETE 180.35 ZAC 85.67

EARTH TO MARS

INC 1.7609 vl 30.005

Apo 231.07 V2 26.111

[TC 258.27 CLP 41.10

OLA 13.42 RAL 185.57 RAD 6567.7 VEL 11.803 pTH 2.09 VHP 4.552 DpA 10.79

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2610.76 -26.89 68.74 47.51 99.24 19 54 31 2018.8

4402.43 6.53 183.32 42.10 62.38 11 55 51 3802.4

2333.79 -28.09 47.54 47.27 100.66 2t 18 8 1733.8

4162.63 7.61 165.10 41.52 61.00 13 6 11 3562.6

2070.89 -31.28 26.75 46.46 104.55 22 37 46 1470.9

3998.30 10.41 150.94 39,82 57.25 15 55 55 3398.3

MlD-CO4JRSE EXECUTION ACCURACY

SG713016.4 SGR 771.5 SG3 1178.6

RRT -.5580 RRF 0.5724 RTF .9943

$G813039.2 R23 .0429 R13 -.9944

SG113023.0 SG2 650.0 THA 178.17

DIFFERENTIAL CCRRECTIONs

70E-1.6770 TRA 6.8335 TC-10.1515 BAU 2_-4554

ROE .4820 RNA -.0503 RC3 .4838 FAU .19887

F02-2.5537 FRA 7.4694 FCS-9.8048 B_P 45413

80E 1.7449 BRA 6.8336 0C310.1630 FSP 4240

RAp 163.91ECC 1.2950

INJ 2 LAT INJ 2 LONG

-25.33 60.41

2.78 176.65

-26.34 39.18

3.68 158.52

-28.97 18.31

6.02 144.60

ORBIT DETERMINATION ACCURACY

ST 3654.1SR 652.6 $8 1852.9

CRT -.6373 CRS .7552 CST -.9864

LSA 4102.2 NSA 556.0 SSA 17.3

EL1 3678.1 [L2 498.6 ALF 175.38

635



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC COliC DISTANCE 864.811 EARTH TO MARS

RL 148.30 LAL -.00 LOL 37.81VL 32.852 GAL -6.47 AZL 88.23 HCA 263.53 SMA 187.41ECC .23504 INC 1.7691 V1 30.005

RP 209.77 LAP -1.16 LOP 301.13 VP 23.605 GAp -11.77 AZP 90.20 TAL 324.90 TAP 228.43 RCA 143.36 APO 231.46 V2 26.137

RC 310.132 GL 13.36 GP 1.88 ZAL 139.12 ZAp 40.29 ETS 181.32 ZAE 64.81ETE 180.38 ZAC 85.71ETC 258.22 CLP 40.26

PLANE;OCENTR|C CON|C

C3 18.470 VHL 4.298 DLA 12.96 RAL 184.26 RAO 5567.7 VEL 11.826 PTH 2.09 VHp 4.641DpA 10.60 RAp 164.26 ECC 1.3040

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 17 38 2609.88 -26.79 68.11 48.54 99.54 20 1 8 2009.9 -25.20 59.80

90.00 10 41 14 4425.30 7.25 184.62 43.18 62.35 11 53 0 3823.3 3.51 177.93

100.00 20 45 42 2325.89 -27.99 46.97 48.30 100.94 21 24 26 1725.9 -26.20 38.63

100.00 11 53 32 4184.33 8.33 166.33 42.60 61.19 13 5 36 3584.5 4.42 159.72

110.00 22 9 4 2065.03 -31.18 26.33 47.46 104.78 22 43 29 1465.0 -28.84 17.91

110.00 12 48 59 4018.16 11.14 152.02 40.91 57.47 13 55 57 3418.2 6.77 145.65

DIFFERENTIAL CORRECTIONS 14TD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7798 TRA 7.0803 TC-10.0026 9AU 2.4726 SG713166.8 SGR 769.9 SG3 1120.1 ST 3760.4 SR 6§3.2 SS 1809.9

RDE .4913 RRA -.0294 RC3 .4685 FAU .18874 RRT -.3333 RRF -.5687 RTF .9941 CRT -.6463 CRS .7618 CST -.9866

F02-2.5360 FRA 7.2683 FC3-8.8468 BSP 46015 S6813189.3 R23 .0441 R13 -.9841 LSA 4188.1MSA 552.4 SSA 17.1

00E 1.8463 BRA 7.0804 BC310.0136 FSP 4047 86113173.3 862 651.0 THA 178.21 EL1 3784.6 EL2 496.8 ALF 173.46

LAUNCH DATE OCT 31 1964 FLIGHT TIM( 390.00 ARRIVAL DATE NOV 25 1963

HELIOCENTRIC CONIC DISTANCE 868.986 EARTH TO MARS

RL 148.30 LAL -.00 LOt. 37.61 VL 32.857 GAL -6.62 A ZI. 88.22 HCA 264.76 SNA 187.49 ECC .23661 INC 1.7772 Vl 30.00§

RP 209.33 LAp -1.77 LOP 302.37 VP 23.639 GAP -11.93 AZP 90.16 TAL 324.19 TAP 228.96 RCA 143.13 Apo 231.83 V2 26.162

RC 311.080 GL 13.41 GP 1.84 ZAL 139.93 ZAP 39.47 (TS 191.52 Z/U[ 63.70 ETE 180.42 ZAC 85.75 ETC 258.16 CLP 39.44

PLANETOCENTRIC CONIC

C3 19.047 VHL 4.364 DLA 12.49 RAL 184.96 RAO 6567.8 VEL 11.850 pTH 2.10 VHP 4.732 DpA 10.40 RAp 164.63 ECC 1.3135

LNCH AZMTH LNCH TIM( L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT [NJ 2 LONG

90.00 19 24 25 2801.18 -26.69 67.49 49.59 99.83 20 7 46 2001.2 -23.06 59.20

90.00 10 40 0 4448.48 7.97 185.93 44.29 62.74 11 54 9 3848.3 4.25 179.22

100.00 20 52 10 2318.13 -27.89 46.42 49.33 101.21 21 30 49 1718.1 -26.06 38.10

100.00 11 54 36 4206.75 9.05 167.58 43.71 61.39 13 5 2 3606.7 5.16 160.95

110.00 22 14 54 2038.31 -31.08 25.81 48.48 105.01 22 49 13 1459.3 -28.71 17.51

110.00 12 48 42 4038.35 11.87 153.12 42.02 57.71 13 56 0 3438.3 7.33 146.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

702-1.8838 TRA 7.3340 TC3-9.8429 BAU 2.5091 S_713311.4 8GR 768.3 8G3 1063.3 ST 3866.3 SR 657.6 $9 1785.3

ROE .3007 RRA -.0289 RC3 .453§ FAU .17888 RRT -.5291 RRF -.5656 RTF .9938 CRT -.6549 CRS .7684 CST -.9868

FOE-2.3153 FRA 7.0644 FC3-8.1304 BSP 46393 S6813833.6 R23 .0454 RI3 -.9938 LSA 4273.9 MSA 548.8 SSA 17.0

BDE 1.9311 8RA 7.3341BC3 8.8534 FSP 3859 S6113317.T 862 651.7 THA 178.25 EL1 3890.6 EL2 493.8 ALF 173.54

LAUNCH DATE OCT 31 1964 FLIGHT TIME 392.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CO_IC

RL 148.30 LAL -.00

RP 209.34 LAp -1.78

RC 312.019 GL 13.26

PLANETOCENTRIC CONIC

C3 19.659 VHL 4.434

LNCH AZMTH LNCH TIME

90.00 19 31 11

90.00 10 38 46

100.00 20 58 39

100.00 11 53 59

110.00 22 20 44

110.00 12 48 24

DISTANCE 873.158 EARTH TO MARS

LOL 37.61VL 32.862 GAL -6.79 AZL 88.21HCA 266.00 SMA 187.57 ECC .23825 INC 1.7854 vl 30.005

LOP 303.60 VP 23.673 GAP -12.09 AZP 90.12 TAL 323.47 TAp 229.47 RCA 142.88 Apo 232.27 V2 26.186

GP 1.80 ZAL 140.76 ZAP 38.58 ET$ 181.53 ZAE 62.62 ETE 180.47 ZAC 85.80 ETC 238.10 CLP 38.65

DLA 12.02 RAL 185.65 RAO 6567.8 VEL 11.87_ pTH 2.11VHp 4.825 OpA 10.19 RAp 165.03 ECC 1.3235

L-| TIME IRJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2592.67 -26.59 66.89 50.64 100.12 20 14 24 1992.7 -24.92 58.61

4471.94 8.70 187.27 45.41 62.95 11 53 18 3871.9 5.00 180.54

2310.58 -27.79 45.88 50.39 101.48 21 37 10 171D.6 -25.93 37.57

4229.26 9.78 168.85 44.84 61.61 13 4 29 3629.3 5.92 162.20

2053.75 -30.98 25.51 49.52 105.23 22 54 58 1433.7 -28.58 17.13

4058.86 12.62 154.24 43.16 57.96 13 56 3 3458.9 8.29 147.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.9952 TRA 7.3947 TC3-9.6758 BAU 2.5456 SG713451.8 8¢dR 767.0 SG3 1008.0 ST 3971.9 SR 659.9 SS 1759.4

ROE .5103 RRA -.0289 RC3 .4390 FAU .16939 RRT -.5257 RRF -.5634 RTF .9934 CRT -.6632 CR$ .7748 CST -.9869

FDE-2.4922 FRA 6.8640 FC3-7.4598 8SP 47167 S6813473.6 R23 .0468 R13 -.9935 LSA 4360.0 HSA 545.1 SSA 16.9

BOE 2.0393 8RA 7.5948 BC3 9.6858 FSP 3677 S6113457.8 $62 652.1 THA 178.28 EL1 3996.3 EL2 490.9 ALF 173.62

LAUNCH DATE OCT 31 1964 FLIGHT TIME 394.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC C(_IC DISTANCE 877.326 EARTH TO MARS

LOt. 37.61 VL 32.867 GAL -6.96 AZL 88.21 i'_A 267.24 SldA 187.66 ECC .23997 INC 1.7935 vl 30.005

LOP 304.84 VP 23.706 GAP -12.26 ALP 90.09 TAL 322.73 TAp 229.96 RCA 142.63 Apo 232.69 V2 26.209

GP 1.77 ZAL 141.38 ZAP 37.91 ET8 181.53 ZAE 61.55 ETE 180.51 ZAC 85.86 ETC 258.04 CLP 37.88

RL 148.30 LAL -.00

RP 209.14 LAp -1.79

RC 312.930 GL 13.10

PLAN(TOCENTRIC CONIC

C3 20.307 VHL 4.506 DLA 11.54 RAL 186.63 RAD 6567.8 VEL 11.903 PTH 2.11VHP 4.920 DpA 9.97 RAP 165.45 ECC 1.3342

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ tONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 37 57 2384.37 -26.49 66.30 51.72 100.40 20 21 2

90.00 10 37 33 4495.89 9.46 188.63 46.57 63.18 11 52 28

100.00 21 5 8 2303.21 -27.69 45.33 51.46 101.74 21 43 81

100.00 11 53 S 4252.05 10.52 170.15 45.99 61.86 13 3 55

110.00 22 26 64 2048.36 -30.88 25.12 50.57 105.44 23 0 43

110.00 12 48 6 4079.69 13.37 155.39 44.3_ 58.24 13 56 6

DIFFERENTIAL C(:RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE-2.1089 TRA 7.8818 TC3-9.5041BAU 2.3828 SGT13588.2 $G4t 765.7 883 956.5

ROE .5206 flRA -.OZ�Z tiC3 .4252 FAU .16026 RRT -.5281 RRF -.5619 RTI r .9931

FDE-2.4673 FRA 8.6642 FC3-6.8325 BSP 47693 _,1|13609.7 fl23 .0484 R13 -.9932

BOE 2.1722 8RA 7.8617 8C3 9.5136 FSP 3500 SG113594.1 882 652.3 THA 176.31

PO CST TIM INJ 2 LAT INJ 2 LONG

1984.4 -24.78 58.04

3895.7 5.76 181.88

17D3.2 -25.79 37.07

3652.0 6.68 163.47

1448.4 -28.46 16.76

3479.7 9.07 148.93

ORBIT DETERMINATION ACCURACY

ST 4077.1 SR 662.1 SS 1732.3

CRT -.6715 CRS .7813 CST -.9871

LSA 4446.3 MSA 541.3 SSA 16.6

ELI 4101.7 [L2 487.7 ALF 173.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 1 1965

HELIOCENIR[C CONIC

RL 148.50 LAL -.00

RF 208.94 LAP -1.80

RC 313.871 GL 12.93

PLANETOCENTRIC CONIC

C3 20.994 VHL 4.582

LNCH AZNTH LNCH TIME

90.00 19 44 43

90.00 10 36 20

100.00 21 11 36

100.00 11 52 7

110.00 22 32 25

110.00 12 47 48

DIFFERENTIAL CCRRECTIO(NS

TOE-2.2256 TRA 8.1354 TC3-9.3255 BAU 2.6199

RDE .5309 RRA -.0299 RC3 .4117 FAU .15143

FOE-2,4397 FRA 6.4649 FC3-6.2447 8SP 48210

DOE 2.2881 ERA 8.1355 SC3 9.3346 FSP 3327

DISTANCE 881.489 EARTH TO MARS

LOL 37.61 VL 32.872 GAL -7.13 AZL 88.20 HCA 268.48 SMA 187.75 ECC .24176 INC 1.8016 vl 30.005

LOP 306.08 Vp 23.737 GAp m12.42 AzP 90.05 TAL 321.97 TAp 230.44 RCA 142.36 APO 233.14 V2 26.232

GP 1.73 ZAL 142.41 ZAp 37.16 ETS 181.53 ZAE 60.51ETE 180.56 ZAC 85.92 ETC 257.97 CLP 37.13

DLA 11.06 RAL 187.04 RAD 6567.9 VEL 11.932 PTH 2.12 VHp 5.018 DpA 9.74 RAp 165.90 ECC 1.3455

L-I TIME INJ LAT TNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2576.29 -26.39 65.73 52.81 100.67 20 27 39 1976.3 -24.65 57.49

4519.71 10.17 190.01 47.74 63.43 11 51 39 3919.7 6.52 183.23

2296.05 -27.59 44.85 52.54 101.99 21 49 53 1696.1 -25.66 36.58

4275.18 11.26 171.46 47.17 62.13 13 3 23 3675.2 7.44 164.75

2043.16 -30.79 24.74 51.64 105.64 23 6 29 1443.2 -28.34 16.40

4100.83 14.12 156.56 45.50 58.54 13 56 9 3500.8 9.85 150.06

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

5GT13719.4 8GR 764.6 9G3 905.8 ST 4181.1SR 664.1 SS 1703.7

RRT -.5212 RRF -.5612 RTF .9927 CRT -.6793 CRS .7877 CST -.9871

9G813740.7 R23 .0500 R13 -.9928 LSA 4531.6 MSA 537.5 SSA 16.4

9Gl13725.2 9G2 652.3 THA 178.33 ELI 4205.7 EL2 484.5 ALF 173.76

LAUNCH DATE OCT 31 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 3 1965

HELI(_ENTRIC CONIC

RL 148.50 LAL -.00

RP 208.76 LAp -1.81

RC 314.784 GL 12.77

PLANETC_ENTRIC CONIC

C3 21.722 VHL 4.661

LNCH AZMTH LNCH TIME

90.00 19 51 28

90.00 10 35 7

100.00 21 18 5

100.00 11 51 12

110.00 22 38 16

110.00 12 47 29

DIFFERENTIAL CORRECTIONS

TOE-2.3468 TRA 8.4171 TC3-9.1417 8AU 2.6874

ROE .5416 RRA -.0311RC3 .3987 FAU .14293

FDE-Z.4108 FRA 6.2666 FC3-5.6963 8SP 48702

BOE 2.4085 8RA 8.4171BC3 9.1504 FSP ]139

DISTANCE 885.645 EARTH TO MARS

LCd. 37.61 VL 32.877 GAL -7.31 AZL 88.19 HCA 269.72 SNA 187.84 ECC .24363 INC 1.8097 vl 30.005

LOP 307.33 VP 23.769 GAp -12.$9 AZP 90.01TAL 321.19 TAp 230.91 RCA 142.08 APO 233.60 V2 26.254

GP 1.70 ZAL 143.25 ZAp 36.44 ETS 181.53 ZAE 59.49 ETE 180.60 ZAC 85.99 ETC 257.90 ELP 36.41

OLA 10.57 RAL 187.74 RAO 6567.9 VEL 11.963 pTH 2.13 VHp 5.117 DpA 9.50 RAp 166.37 ECC 1.3575

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2568.43 -26.29 65.17 53.92 100.93 20 34 17 1968.4 -24.51 56.95

4543.98 10.90 191.42 48.95 63.70 11 50 51 3944.0 7.28 184.61

2289.11 -27.49 44.35 53.64 102.23 21 56 14 1689.1 -25.53 36.10

4298.54 12.00 172.80 48.38 62.41 13 2 50 3698.5 8.21 166.06

2038.16 -30.70 24.38 52.73 105.84 23 12 15 1438.2 -28.22 16.06

4122.25 14.88 157.76 48.71 58.86 13 56 12 3522.3 10.64 151.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13846.9 8f_ 763.5 SG3 857.0 ST 4284.9 9R 666.0 SS 1673.8

RRT -.5200 RRF -,5613 RTF .9923 CRT -.6870 CRS .7940 CST -.9871

8G813867.9 R23 .0518 R13 -.9923 LSA 4617.4 MSA 533.5 SSA 16.2

9Gl13852.8 SG2 651.9 THA 178.35 ELI 4309.6 EL2 481.2 ALF 173.83

LAUNCH DATE OCT 31 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 208.58 LAP -1.82

RC 315.690 GL 12.59

PLANETOCENTRIC CONIC

C3 22.495 VHL 4.743

LNCH AZMTH LNCH TIME

90.00 19 58 13

90.00 10 33 55

100.00 21 24 32

100.00 11 50 17

110.00 22 44 7

110.00 12 47 11

DIFFERENTIAL CORRECTION8

708-2.4724 TRA 8,7063 TC3-8.9549 BAU 2.6956

ROE .5527 RRA -.0327 RC3 .3862 FAU .13475

FDE-2.ST91 FRA 6.0685 FC3-5.1851 8SP 49165

BDE 2.3335 BRA 8.7064 8C3 8.9633 F_P 2996

DISTANCE 889.796 EARTH TO MARS

LOL 37.61 VL 32,882 GAL -7.50 AZL 88.18 HCA 270.97 SHA 187.93 ECC .24558 INC 1.8178 Vl 30.005

LO_ 308.57 VP 23.799 GAP -12.77 AZP 89.97 TAL 520.40 TAp 231.36 RCA 141.78 APO 234.08 V2 26.274

GP 1.67 ZAL 144.08 ZAp 35.74 ETS 181.53 ZAE 58.49 ETE 180.64 ZAC 86.06 ETE 257.84 CLP 35.70

OLA 10.08 RAL 188.43 RAD 6567.9 VEL 11.995 pTH 2.14 VHp 5.219 OpA 9.26 RAp 166.86 ECC 1.3702

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2560.83 -26.19 64.64 55.04 101.18 20 40 53 1960.8 -24.38 56.44

4568.51 11.64 192.84 50.17 64.00 11 50 4 3968.5 8.05 186.00

2282.39 -27.39 43.88 54.76 102.46 22 2 35 1682.4 -25.40 35.64

4322.18 12.74 174.17 49.61 62.73 13 2 19 3722.2 8.98 167.39

2033.37 -30.61 24.04 53.83 106.02 23 18 1 1433.4 -28.11 15.73

4143.96 15.64 158.98 47.95 59.21 13 56 15 3544.0 11.44 152.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT13971.2 8GR 762.6 SG3 810.0 ST 4388.2 SR 667.8 SS 1642.8

RRT -.5195 RRF -.5622 RTF .9918 CRT -.6946 CRS .8004 EST -.9871

SG813992.0 R23 .0537 R13 -.9919 LSA 4703.3 HSA 529.5 SSA 16.1

5Gl13976.8 SG2 651.4 THA 178.37 EL1 4413.0 EL2 477.8 ALF 173.89

LAUNCH DATE OCT 31 1964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 208.40 LAp -1.82

RC 316.588 GL 12.42

PLA'_ETOCENTRIC CONIC

C3 28.314 VHL 4.828

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 4 56 2553.47 -26.09

90.00 10 32 44 4393.27 12.37

100.00 21 30 59 2275.92 -27.30

100.00 11 49 22 4346.06 13.48

110.00 22 49 58 2028.80 -30.52

110.00 12 46 _3 4165.95 16.40

DIFFERENTIAL CORRECTIONS

708-2.6019 TRA 9.0027 TC3-8,7643 BAU 2.7342

ROE .5640 RRA -.0347 RC3 .3741FAU .12681

FOE-2.8456 FRA 5.8709 FC3-4.7091BSP 49596

BDE 2.6623 BRA 9.0027 8C3 8.7723 FSP 2838

DISTANCE 893.938 EARTH

LOL 37.61 VL 32.887 GAL -7.69 AZL 88.17 HCA 272.21 8MA 188.02 ECC .24761 INC

LOP 309,82 VP 23.828 GAP -12.94 AZP 89.93 TAL 319.59 TAp 231.80 RCA 141.47 Apo

GP 1.64 ZAL 144.92 ZAP 35.05 ETS 181.53 ZAE 57.51 ETE 180.68 ZAC 86.14 ETC

TO MARS

1.8260 vt 30.005

234.58 V2 26.294

257.76 CLP 35.02

DLA 9.59 RAL 189.12 RAD 6567.9 VEL 12.029 pTH 2.15 VHp 5.324 DpA 9.00 RAp 167.37 ECC 1.3837

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

64.12 56.18 101.42 20 47 29

194.29 51.43 64.33 11 49 17

43.42 55.89 102.68 22 8 55

I75.55 50.87 63.07 13 1 48

23.71 54.94 108.20 23 23 46

160.23 49.21 59.58 13 56 19

MID-COURSE EXECUTION ACCURACY

8GT14090.7 8GR 761.7 8G3 764.8

RRT -.5198 RRF -.5638 RTF .9913

8G814111.3 R23 .0557 R13 -.9913

9G114096.3 SG2 650.5 THA 178.39

PO CST TIM INJ 2 LAT INJ 2 LONG

1953.5 -24.25 55.94

3993.3 8.82 187.42

1675.9 -25.28 35.20

3746.1 9.76 168.74

1428.8 -28.00 "15.42

3565.9 12.24 153.60

ORBIT DETERMINATION ACCURACY

ST 4490.1 SR 669.5 88 1610.4

CRT -.7019 CRS .8067 CST -.9871

LSA 4788.2 NSA 525.4 SSA 15.9

EL1 4514.9 EL2 474.3 ALF 173.96

635



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OCT 51 1964 FLIGHT TIME 404.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 20A._4 LAP -!.83

RC 317.480 GL 12.24

PLANETOCENTRIC CONIC

C3 24.183 VHL 4.918 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 11 38 2546.38 -25.99

90.00 10 31 34 4616.27 13.11

100.00 21 37 25 2269.69 -27.20

100.00 11 48 27 4370.19 14.22

110.00 22 55 48 2024.45 -30.44

110.00 12 46 35 4188.19 17.16

DIFFERENTIAL CORRECTIONS

TDE-2.7354 TRA 9.30•4 TC3-8.5701BAU 2.••52

RDE .§737 RRA -.03•3 RC3 .3624 FAU .11918

FOE-2.3100 FRA 5.6?35 FC3-4.2664 BSP 50004

BDE 2.7953 BRA 9.30•5 8C3 8.5778 FSP 2684

DISTANCE 898.072 EARTH TO MARS

LOL 37.61VL 32.893 GAL -7.89 AZL 88.17 HCA 273.46 SNA 188.12 ECC .24973 INC 1.8342 Vl 30.005

LOP 311.07 VP 23.837 tAP -1_.12 AZp 89.89 TAL 318.76 TAp 232.22 RCA 141.14 Apo 235.09 V2 26.314

GF 1,61 ZAL 145.76 ZAp 34.39 ETS 181.53 ZAE 56.55 ETE 180.72 ZAC 86.23 ETC 257.69 CLP 34.36

9.10 RAL 189.82 RAD 6568.0 VEL 12.065 PTH 2.16 VHP 5.430 DpA 8.74 RAp 167.90 ECC 1.3980

INJ LONG ]NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

65.63 57.33 101.65 20 54 5 1946.4 -24.13 55.46

195.76 52.71 64.67 11 48 32 4018.3 9.59 188.85

42.98 57.04 102.89 22 15 15 1669.7 -25.16 34.78

176.96 32.15 63.43 13 1 18 3770.2 10.54 170.11

23.40 56.08 106.37 23 29 32 1424.5 -27.90 15.13

161.51 50.50 59.97 13 56 23 3388.2 13.04 134.82

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8G714206.2 $GR •60.9 SG3 721.2 ST 4590.9 SR 671.0 SS 1576.7

RRT -.5204 RRF -.5661RTF .9907 CRT -.7090 CRS .8130 CST -.9869

90814226.6 R23 .0580 R13 -.9907 LSA 4872.4 MSA 521.5 SSA 15.7

9G114211.• 9G2 649.5 THA 178.40 ELI 4615.7 EL2 470.7 ALF 174.02

LAUNCH OATE OCT 31 1964 FLIGHT TIME 406.00 ARRIVAL DATE DEC 11 1965

HELIC_ENTRIC CONIC

RL 148.30 LAL -.00

RP 208.08 LAP -1.84

RC 318.367 GL 12.06

PLANETOCENTR IC CONIC

C3 23.105 VHL 5.010

LNCH AZMTH LNCH TIME

90.00 20 18 19

90.00 10 30 24

100.00 21 43 51

100.00 11 47 34

110.00 23 1 37

110.00 12 46 17

DIFFERENTIAL CCRRECTION8

TOE-2.8738 TRA 9.6200 TC3-8.3•61 8AU 2.8137

ROE .3878 RRA -.0403 RC3 .3511FAU .11184

F09-2.2721FRA 3.4760 FC3-3.8569 BSP 50370

8DE 2.9333 8RA 9.6201 8C3 8.3834 FSP 2533

DISTANCE 902.196 EARTH TO MARS

LOt. 37.61 VL 32.898 GAL -8.10 AZL 88.16 HCA 274.71 SMA 188.21ECC .25194 INC 1.8424 vl 30.005

LOP 312.32 VP 23.884 GAP -13.30 AZP 89.85 TAL 317.92 TAp 232.63 RCA 140.79 APO 235.63 V2 26.332

GP 1.58 ZAL 148.60 ZAp 33.•5 ET8 181.53 ZAE 55.61ETE 180.76 ZAC 86.33 ETC 257.62 CLP 33.71

OLA 8.60 RAL 190.51RAD 8568.0 VEL 12.103 pTH 2.17 VHp 5.540 DpA 8.47 RAp 168.45 ECC 1.4132

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2339.56 -25.90 63.15 58.50 101.87 21 0 39 1939.6 -24.00 54.99

4643.49 13.84 197.25 54.01 65.05 11 47 47 4043.5 10.36 190.30

2283.73 -2•.11 42.56 38.20 103.10 22 21 34 1663.7 -25.04 34.38

4394,55 14.96 178.40 53.46 63.81 13 0 48 3794.6 11.32 171.50

2020.35 -30.36 23.10 5•.22 106.52 23 35 17 1420.4 -27.80 14.85

4210.69 17.92 182.81 51.82 60.39 13 56 27 3610.7 13.85 156.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T14319.2 $GR •60.1 883 6•9.2 ST 4690.8 9R 672.4 SS 1541.6

RRT -.5219 RRF -.5692 RTF .9900 CRT -.7160 CRS .8192 CST -.9868

30814339.3 R23 .0603 R13 -.9901 LSA 4956.3 MSA 517.0 SSA 15.6

$0114324.• 9G2 648.1 ?HA 178.41 ELI 4715.7 EL2 466.9 ALF 174.08

LAUNCH DATE OCT 31 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CON]C

RL 148.50 LAL -.00

RP 207.93 LAP -1.84

RC 319.247 GL 11.88

PLANETOCENTRIC CONIC

C3 26.083 VHL 5.107

LNCH AZMTH LNCH TIME

90.00 20 24 59

90.00 10 29 15

100.00 21 50 14

100.00 11 46 40

110.00 23 7 25

110.00 12 45 59

DIFFERENTIAL CORRECTIONS

708-3.0165 TRA 9.9417 1C3-8.1790 BAU 2.8346

ROE .6002 RRA -.0438 RC3 .3401FAU .10472

FDE-2.ZS23 FRA 5.2786 FC3-3.4759 BSP 50721

BDE 3.0757 BRA 9.9418 Be3 8.1861FSP 2388

DISTANCE 906.309 EARTH TO MARS

LOL 37.61VL 52.904 GAL -8.31AZL 88.15 HCA 275.97 SMA 188.31ECC .25425 INC 1.8507 vl 30.005

LOP 313,58 VP 23.911 GAP -13.48 AZP 89.81TAL 317.06 TAp 233.02 RCA 140.43 Apo 236.19 V2 26.349

GP 1.55 ZAL 147.43 ZAP 33.12 ETS 181.53 ZAE 54.68 ETE 180.79 ZAC 86.42 ETC 257.54 CLP 33.09

DLA 8.11RAL 191.20 RAD 6568.1VEL 12.143 pTH 2.18 VHp 5.651DpA 8.19 RAp 169.02 ECC 1.4295

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2533.01 -25.81 62.69 59.69 102.08 21 7 12 1933.0 -23.88 54.55

4668.92 14.56 198.77 55.35 65.44 11 47 4 4068.9 11.13 191.77

2238.03 -27.02 42.16 59.38 103.29 22 27 52 1658.0 -24.93 33.99

4419.14 15,69 179.85 54.80 64,23 13 0 20 3819.1 12.10 172.91

2016.49 -30.28 22.83 58.39 106.67 23 41 2 1416.5 -27.70 14.59

4233.43 18.68 164.13 53.1• 60.84 13 56 32 3633.4 14.63 157.33

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

98T14428.0 8¢_ •59.3 983 638.8 ST 4789.4 SR 673.6 SS 1505.3

RRT -.5240 RRF -.5730 RTF .9893 CRT -.•228 CRS .8235 CST -.9866

98814448.0 R23 .0629 R13 -.9894 LSA 5039.3 HSA 512.7 SSk 15.4

88114433.5 882 646.5 THA 178.42 ELI 4814.3 EL2 463.2 ALF 174.14

LAUNCH DATE OCT 31 1964 FLIGHT TIME 410.00 ARRIVAL DATE DEC 15 1963

HELIOCENTRIC CONIC

RL 148.50 LAL -.O0

RP 207.79 LAp -1.84

RC 320.122 GL 11.70

PLANETOCENTRIC CONIC

C3 27.122 VHL 3.208

LNCH AZI4TH LNCH TIME

90.00 20 31 37

90.00 10 28 •

100.00 21 56 37

100.00 11 45 48

110.00 23 13 13

110.00 12 43 41

DIFFERENTIAL C_RECTION3

TOE-3.1642 TRAlO.2713 TC3-7.9829 8AU 2.8970

ROE .6131RRA -.0479 RC3 .3295 FAU .09790

FDE-2.1907 FRA 5.0803 FC3-3.1249 9_P 51018

BOE 3.2230 BRA10.2716 BC3 •.9897 FSP 2245

DISTANCE 910.411 EARTH TO MARS

LOL 57.61 VL 32.909 GAL -8.53 AZI. 88.14 HCA 277.22 SMA 188.41 ECC .25666 INC 1.8590 vl 30.005

LOP 314.83 VP 23.937 GAP -13.67 AZP 89.77 TAL 316.18 TAp 233.40 RCA 140.05 Apo 236.76 V2 26.366

GP 1.52 ZAL 148.27 ZAP 32.52 ETS 181.52 ZAE 53.78 ETE 180.83 ZAC 86.53 ETC 237.47 CLP 32.48

DLA 7.61RAL 191.89 RAD 6568.1VEL 12.186 PTH 2.19 VHP 5.766 DpA 7.90 RAP 169.61ECC 1.4464

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2526.75 -25.72 62.26 60.89 102.28 21 13 44 1926.8 -23.77 54.13

4694.55 15.28 200.31 56.71 65.87 11 46 21 4094.5 11.89 193.27

2252.60 -26.94 41.78 60.58 103.47 22 34 10 1652.6 -24.82 53.62

4443.93 16.42 181.33 56.16 64.66 12 59 52 3843.9 12.87 174.34

2012.89 -30.21 22.57 59.57 106.81 23 46 46 1412.9 -27.62 14.34

4256.42 19.44 165.49 54.54 61.31 13 56 38 3656.4 15.46 158.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T14553.9 8GR 758.7 983 599.8 8T 4886.6 SR 674.8 SS 1467.7

RRT -.5267 RRF -.5776 RTF .9885 CRT -.7294 CRS .8318 CST -.9864

S8614553.7 RZ3 .0658 R13 -.9886 LSA 5121.5 MSA 508.4 8SA 15.2

$8114539.4 902 644.7 THA 178.42 EL1 4911.6 EL2 439.3 ALF 174.20

636



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OCT 31 1964 FLIGHT TIME 412.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CONIC

RL 148.50 LAL -.00

RP 207.66 LAp -1.85

RC 320.992 GL 11.51

PLANETOCENTRIC CONIC

C3 28.224 VflL 5.313

LNCH AZMTH LNCH TIME

90.00 20 38 13

90.00 10 27 0

100.00 22 2 38

100.00 11 44 56

110.00 23 18 59

110.00 12 45 24

DISTANCE 914.499 EARTH TO MARS

LOL 37.61VL 32.915 GAL -8.73 AZL 88.13 HCA 278.48 8MA 188.51ECC .25917 |NC 1.8673 Vl 30.005

LOP 316.09 vP 23.962 GAP -13.87 AZP 89.72 TAL 315.28 TAp 233.76 RCA 139.65 APO 237.36 V2 26.381

GP 1.50 ZAL 149.11 ZAP 31.93 ETS 181.52 ZAE 52.89 ETE 180.86 ZAC 86.64 ETC 257.39 CLP ]1.90

DLA 7.11RAL 192.58 RAD 6568.1VEL 12.231PTH Z.20 VHp 5.883 DpA 7.61 RAp 170.22 ECC 1.4645

L-] TIME |NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2520.78 -25.63 61.84 62.11 102.47 21 20 14 1920.8 -23.65 53.73

4720.37 15.99 201.87 58.10 66.32 11 45 40 4120.4 12.66 194.78

2247.43 -26.86 41.42 61.79 103.65 22 40 26 1647.4 -24.71 33.28

4468.94 17.14 182.84 57.56 65.1] 12 59 25 3868.9 13.65 175.79

2009.34 -30.15 22.33 80.76 106.93 23 52 29 1409.5 -27.53 14.12

4279.61 20.19 166.86 55.95 61.81 13 56 44 3679.6 16.27 159.94

DIFFERENTIAL CORRECTIONS MID-COURSE'ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-3.3172 TRA10.6102 TC3-7.7863 BAU 2.9406 $GT14636.4 8GR 758.0 8GS 562.4 ST 4982.8 SR 675.8 SS 1429.1

ROE .6263 RRA -.0524 RE3 .$198 FAU .09129 RRT -.5300 RRF -.5929 RTF .9876 CRT -.7360 CRS .8381CST -.9860

F08-2,1471 FR4 4.8819 FC3-2.8002 BSP 51279 88814656.0 R23 .0689 R13 -.9877 LSA 5203.1 MSA 503.9 8SA 15.0

BOE 3.3738 BR410.6103 BE3 7.7931FSP 2107 88114641.9 $82 642.6 THA 178.42 EL1 5007.7 EL2 453.2 ALF 174.25

LAUNCH DATE OCT 31 1964 FLIGHT TIME 414.00 ARRIVAL DATE DEC 19 1965

HELIOCENTRIC CONIC

RL 148.30 LAL -.00

RP 207,54 LAp -1.85

RC 321.856 GL 11.32

PLANETOCENTRIC CONIC

C3 29.396 VHL 5.422

LNCH AZMTH LNCH TIME

90.00 20 44 48

90.00 10 25 38

100.00 22 9 18

100.00 11 44 5

110.00 23 24 45

110.00 12 45 7

DIFFERENTIAL CCRRECT|ON9

708-3.4735 TRA10.gs88 TCS-7.3898 BAU 2,9850

ROE .6399 RRA -.0578 RCS .3093 FAU .08489

FOE-2.1004 FRA 4.6830 FC3-2.3001 BSP 31523

80E 3.5320 BRA10.9589 BC3 7.5936 FSP 1974

OISTANCE 918.572 EARTH TO MARS

LOt. 37.61 VL $2.921 GAL -8.99 AZL 88.12 HCA 279.74 SNA 188.61 ECC .26179 [NC 1.8758 vt 30.005

LOP $17.35 VP 23.986 GAP -14.06 AZP 89.68 TAL 314.37 TAp 234.11 RCA 139.23 Apo 237.98 V2 26.396

GP 1.47 ZAL 149.95 ZAP 31.36 ETS 181.51 ZAE 52.02 ETE 180.90 ZAC 86.76 ETC 257.32 CLp 31.33

DLA 6.61RAL 193.28 RAD 6568.2 VEL 12.279 PTH 2.21VHp 6.003 DpA 7.30 RAp 170.84 ECC 1.4838

L-| TIME |NJ LAT ;NJ LONG ]NJ RT A$C INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2513.09 -23.34 61.45 63.34 102.65 21 26 43 1915.1 -23.55 53.34

4746.38 16.70 203.45 59.'51 66.79 11 43 0 4146.4 13.41 196.31

2242.37 -26.79 41.08 63.01 103.81 22 46 41 1642.6 -24.61 32.93

4494.13 17.86 184.37 58.98 65.62 12 38 39 3894.1 14.42 177.27

2006.45 -30.09 22.11 61.98 107.03 23 38 11 1406.4 -27.46 13.91

4303.02 20.94 169.27 57.38 62.34 13 56 50 $708.0 17.07 161.28

N|D-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14733.0 SGR 737.4 $83 §26.2 ST 5076.2 SR 676.6 88 1388.6

RRT -.3336 RRF -.5887 RTF .9866 CRT -.7422 CR8 .8443 CST -.9857

$C_14734.4 R23 .0722 R13 -.9866 LSA 5282.3 NSA 499.4 SSA 14.8

88114740.§ $82 640.2 THA 178.43 ELI 5101.2 EL2 451.2 ALF 174.31

LAUNCH DATE OCT 31 1964 FLIGHT TIME 416.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CONIC O|$TANCE 922.630 EARTH TO MARS

RL 148.50 LAL -.00 LOL 37.61VL 32.927 GAL -9.23 AZL 88.12 HCA 281.00 8MA 188.71ECC .26452 INC 1.8843 vl 30.005

RP 207.42 LAP -1.85 LOP 318.61 VP 24.009 GAP -14.27 AZP 89.64 TAL 313.44 TAp 234.43 RCA 138.79 APO 238.63 V2 26.409

RC 322.714 GL 11.13 GP 1.45 ZAL 150.79 ZAP 30.80 ETS 181.50 ZAE 51.16 ETE 180.93 ZAC 88.88 ETC 257.24 CLP 30.77

PLANETOCENTRIC CONIC

C3 30.640 VHL 5.535 DLA 6.11RAL 193.95 RAO 6568.2 VEL 12,329 pTH 2.22 VHP 6.127 DpA 6.99 RAp 171.48 ECC 1.3043

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 51 22 2309.70 -25.46 61.07 64.58 102.82 21 33 11 1909.7 -23.44 52.98

90.00 10 24 48 4772.36 17.39 205.06 60.96 67.$0 11 44 21 4172.6 14.17 197.87

100.00 22 15 36 2237.98 -28.70 40.76 64.25 103.96 22 52 54 1638.0 -24.32 32.64

100.00 11 48 14 4519.51 18.56 185.92 60.48 66.14 12 58 34 3919.5 15.18 178.76

110.00 23 SO 29 2003.62 -30.08 21.91 63.20 107.16 24 3 58 1403.6 -27.39 13.72

110.00 12 44 51 4828.64 21.68 169.70 58.85 82.90 13 56 57 3726.6 17.87 162.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-3.6338 TRAll.3171 TCS-7.3941BAU S.0313 88T14831.3 SGR 756.7 SG3 491.5 ST 5168.7 SR 677.3 SS 1347.2

ROE .6540 RRA -.0633 RC3 .2997 FAU .07872 RRT -._382 RRF -.3933 RTF .9854 CRT -.7484 CRS .8506 CST -.9852

FDE-2.0521FRA 4.4831 FCS-2.2243 BSP 51717 SG814930.6 R23 .0760 R13 -.9855 L$A 5361.3 MSA 494.8 S$A 14.7

DOE 3.6942 8R411.3173 BCS 7.4001FSP 1848 S8114836.9 SG2 637.6 THA 178.42 EL1 3193.7 EL2 447.1 ALF 174.36

LAUNCH DATE OCT 31 1964 FLIGHT TIME 418.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC DISTANCE 928.670 EARTH TO MARS

RL 148.50 LAL -.00 LOL 37.61 VL 32.933 GAL -9.48 AZL 88.11HCA 282.26 SNA 188.82 ECC .26738 |NC 1.8929 vl 30.005

RP 207.31 LAp -1.85 LOP 319.87 VP 24.031 GAP -14.48 AZP 89.60 TAt. 312.49 TAp 234.75 RCA 138.33 Apo 239.30 v2 26.422

RC 323.566 GL 10.94 GP 1.43 ZAL 151.62 ZAP 30.27 ET8 181.50 ZAE 50.32 ETE 180.96 ZAC 87.00 ETC 257.16 CLp 30.24

PLANETOCENTRIC CONIC

C3 31.988 VHL 3.654 DLA 3.62 RAL 194.63 RAO 6338.3 VEL 12.383 PTH 2.24 VHp 6.253 DpA 6.68 RAp 172.14 ECC 1.5260

LNCH AZMTH LNCH TIM( L-[ TINE INJ LAT INJ L._G |NJ RT ASC INJ AZI4TH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 57 5S 2S04.60 -25.39 60.72 65.84 102.99 21 39 38 1904.6 -23.35 52.64

90.00 10 23 44 4798.91 18.08 206.69 62.43 67.83 11 43 43 4198.9 14.91 199.44

100.00 22 21 5S 2233.67 -26.63 40.46 65.51 104.11 22 39 7 1633.7 -24.43 32.35

100.00 11 42 25 4548.07 19.26 t_7.50 81.91 66.69 12 58 10 3945.1 15.94 180,28

110.00 23 36 12 2001.06 -29.98 21.7S 64.44 107.25 24 9 34 1401.1 -27.32 13.55

110.00 12 44 $3 4330.44 22.41 171.17 60.34 63.49 13 57 5 3750.4 18.67 164.03

DIFFERENTIAL C_RRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

108-3.8082 TRA11.88§1TCS-7.200O BAU S.0791 SGT14924.1 _ 736.2 SG3 438.0 ST 3259.2 SR 677.8 S$ 1304.5

ROE .6685 flRA -.0697 RCS .2904 FAU .07275 RRT -.5430 RRF -.8023 RTF .9841 CRT -.7544 CRS .8570 CST -.9847

FDE-2.O013 FRA 4.2828 FCS-1.9704 BSP 31874 88814943.2 R23 .0800 RIS -.9942 LSA 5438.8 MSA 490.1 SSA 14.5

DOE 3.8613 BRA11.6833 BCS 7.2058 FSP 1717 58114929.7 SG2 634.7 THA 178.42 EL1 5284.2 ELI 442.8 ALF 174.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 1 1964 FLIGHT TIME 180.00 ARRIVAL DATE AFR 30 1965

HELIOCENTRIC CONIC DISTANCE 471.190 EARTH TO MARS

RL 148.46 LAL -.00 LOL 38.61YL 34.653 GAL -7.96 AZL 87.51HCA 153.03 SMA 228.06 [CC .36708 INC 2.4912 Vl 30.013

Rp _44._4 LAp 1.13 LOF 19!.66 VP 22.343 hap 21.05 AZP 92.22 TAL 329.89 TAp 122.92 RCA 143.08 APO 309.05 V2 22.451

RC 131.411 GL 13.74 GP -1.66 ZAL 133.84 ZAp 170.39 ETS 188.59 ZAE 157.04 [TE 353.89 ZAC 86.55 ETC 256.17 CLP 170.53

PLANETOCENTRIC CONIC

C3 39.447 VHL 6.281DLA 14.93 RAL 180.16 RAD 6568.5 VEL 12.681 pTH 2.30 VHp 9.497 OpA -1.14 RAp 181.86 ECC 1.6492

LNCN AZMTH LNCH T1ME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 39 49 2866.23 -28.31 86.66 59.68 90.39 19 27 35 2286.2 -27.96 78.02

90.00 10 58 29 4543.50 10.89 191.39 50.75 63.70 11 54 13 3943.5 7.27 184.58

100.00 20 9 14 2577.85 -29.86 65.45 59.65 91.43 20 52 12 1977.9 -29.54 56.66

100.00 11 51 45 4307.12 12.27 173.30 50.03 62.53 13 3 32 3707.1 8.49 166.54

110.00 21 55 31 2307.90 -33.95 44.68 59.41 94.28 22 13 59 1707.9 -32.98 35.58

110.00 12 41 56 4149.84 15.84 159.32 47.98 59.31 13 51 7 3549.8 11.65 152.72

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.5611 TRA-5.1692 TC3 .6943 8AU .3716 9GT 3354.9 SGR 378.7 SG3 282.6 ST 1532.4 SR 545.9 SS 806.6

ROE -.3790 RRA .0317 RC3 -.1208 FAU .07613 RRT -.5125 RRF .4996 RTF -.9014 CRT -.8254 CRS -.6909 CST .9775

FOE -.7232 FRA 2.5632 FC3-1.6708 8SP 11378 SGB 3378.2 R23 -.0388 R13 .9016 LSA 1747.5 MSA 253.4 SSA 25.6

8DE 1.4129 8RA 5.1693 8C3 .7047 FSP 801 581 3360._ SG2 324.7 THA 176.66 ELI 1559.2 EL2 191.9 ALF 169.28

LAUNCH DATE IVOV 1 1964 FLIGHT TIME 182.00 ARRIVAL DATE NAY 2 1965

HELIOCENTRIC CONIC DISTANCE 473.770 EARTH TO MARS

RL 148.46 LAL -.00 LOL 38.61 VL 34.569 GAL -7.77 A Zl. 87.48 HCA 153.94 SMA 223.86 ECC .36010 INC 2.5185 V1 30.013

RP 244.11 LAP 1.11 LOP 192.57 VP 22.237 GAP 20.49 AZP 92.26 TAL 330.16 TAp 124.10 RCA 143.25 Apo 304.47 V2 22.475

RC 133.550 GL 14.18 GP -1.75 ZAL 133.42 ZAP 169.90 ETS 188.60 ZAE 156.87 ETE 353.90 ZAC 86.56 ETC 256.15 CLP 170.05

PLANETOCENTRIC CONIC

C3 37.874 VHL 6.164 OLA 15.45 RAL 180.02 RAD 6568.5 VEL 12.619 pTH 2.29 VHP 9.293 DpA -1.40 RAP 182.21ECC 1.6265

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 54 31 2874.46 -28.32 87.27 58.98 90.09 19 22 25 2274.5 -28.00 78.62

90.00 10 42 41 4514.71 10.01 188.73 50.01 63.37 11 57 56 3914.7 6.36 182.95

lO0.OO 20 4 19 2584.83 -29.87 65.94 §8.tG 91.16 20 47 24 1984.8 -29.39 57.17

100.00 11 55 34 4279.57 11.40 171.71 4g.28 62.18 13 6 53 3679.6 7.59 165.00

110.00 21 31 25 2312.34 -33.97 45.03 58.74 94.08 22 9 57 1712.3 -33.03 35.92

110.00 12 44 58 4124.83 14.97 157.91 47.22 58.90 13 53 43 3524.8 10.74 151.56

DIFFERENTIAL CCIRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3384 TRA-5.1421 TC3 _7442 BAU .3824 SGT 3406.3 8GR 376.1 $83 296.1 ST 1543.5 $R 338.8 SS 819.1

ROE -.3636 RRA .0440 RC3 -.1287 FAU .07830 RRT -.5432 RRF .5318 RTF -.9046 CRT -.8291CR$ -.6911CST .9762

FOE -.7261FRA 2.6269 FC3-1.7897 BSP 11605 SG8 3427,0 R23 -.0431 R13 .9048 LSA 1761.6 MSA 253.1 $SA 25.5

808 1.3869 8RA 3.1424 BC3 .7553 FSP 845 881 3412.5 SG2 315.2 THA 176.54 ELI 1569.2 EL2 186.3 ALF 169.54

LAUNCH DATE NOV I 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 4 1965

NELIOCENIRIC CON|C OISTANCE 476.426

RL 148.46 LAL -.00 LOL 58.61 VL 54.489 GAL -7.60 AZL 87.45 HCA

RP 243.87 LAP 1.08 LOP 195.48 VP 22.136 GAP 19.92 AZp 92.31 TAL

RC 135.719 GL 14.59 GF -1.85 ZAL 132.98 ZAP 169.41ETS 188.64 ZAE

PLANETOCENTRIC CONIC

C3 36.592 VHL 6.033 DLA 15.99 RAL 179.88 RAD 6568.4 VEL 12.560 pTH

LNCH AZMTN LNCH TIME L-I TIME ZNJ LAT

90.00 18 28 56 2883.84 -28.32

90.00 10 4? 9 4485.15 9.11

100.00 19 59 10 2592.87 -29.88

100.00 11 59 37 4251.33 10.50

110.00 21 27 7 2317.65 -33.99

110.00 12 48 9 4099.33 14.07

DIFFERENTIAL CORRECTIONS

TOE 1.3161 TRA-5.1133 TC3 .7969 8AU .3934

ROE -.3487 RRA .0564 RC5 -.1372 FAU .08057

FOE -.7281 FRA 2.6919 FC3-1.9168 BSP 11812

BOE 1.3615 8RA 5.1138 8C3 .8086 FSP 891

EARTH TO MARS

154.85 SMA 221.79 ECC .35538 INC 2.5477 vl 30.013

330.44 TAp 125.28 RCA 143.41Apo 300.16 VZ 22.498

156.74 ETE 353.88 ZAC 86.56 [TC 256.t3 CLP 169.57

2.28 VHp 9.093 OpA -1.66 RAp 182.55 ECC 1.5989

[NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

87.95 58.31 89.74 19 17 0 2283.8 -28.05 79.30

188.03 49.31 63.07 12 1 55 3885.1 5.42 181.28

66.54 58.30 90.84 20 42 23 1992.9 -29.44 57.76

170.10 48.58 61.85 13 10 28 3651.3 6.65 163.45

45.44 58.10 93.83 22 5 45 1717.7 -33.09 36.32

156.48 46.48 58.52 13 56 28 3499.3 9.80 149.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3456.6 SGR 374.4 SG3 310.3 ST 1554.0 SR 331.6 SS 831.3

RRT -.5753 RRF .5652 RTF -.9077 CRT -.8335 CR$ -.6916 CST .9747

SG8 3476.8 R23 -.0476 R13 .9079 LSA 1775.1MSA 253.3 SSA 24.9

$81 3463.4 882 305.7 THA 176.41 ELI 1578.7 EL2 180.4 ALF 169.78

LAUNCH OATE NOV 1 1964 FLIGHT TIME 186.00

HELIOCENTRIC CC_IIC DISTANCE 479.153

RL 148.46 LAL -.00 LOt. 38.61 VL 34.412 GAL -7.42 AZL 87.42 HCA

RP 243.63 LAP 1.06 LOP 194.39 VP 22.041 GAP 19.36 AZP 92.35 TAL

RC 137.915 GL 15.04 GP -1.95 ZAL 132.53 ZAP 168.90 ETS 188.71 ZAE

PLANETOCENTR IC CONIC

CS 34.995 VML 5.916 OLA

LNCM AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

90.00 18 23 5 2894.49 -28.31 88.73 57.66 89.35 19 11 18

90.00 10 51 58 4454.73 8.17 186.29 48.65 62.79 12 6 11

100.00 19 55 44 2802.06 -29.89 67.22 57.66 90.48 20 37 6

100.00 12 3 56 4222.40 9.56 188.46 47.90 61.54 13 14 19

110.00 21 22 38 2323.91 -34.02 45.93 57.49 93.55 22 1 22

110.00 12 51 32 4073.31 13.14 155.04 45.78 58.15 13 59 25

DIFFERENTIAL CCRRECTiONS MID-CoURSE EXECUTION ACCURACY

TOE 1.2941 TRA-3.0829 TC3 .8534 BAU .4051 SGT 3506.1 SGR 373.9 SG3 325.2

ROE -.3343 RRA .0689 RC$ -.1488 FAU .08297 RRT -.6087 RRF .5998 RTF -.9109

FOE -.7291 FRA 2.7587 FC3-2.0526 BSP 11990 588 3528.0 R23 -.0522 R13 .9111

BDE 1.3366 BRA 3.0857 8C3 .8659 FSP 939 SG1 5513.6 SG2 296.0 THA 176.26

ARRIVAL DATE MAY 6 1965

EARTH TO MARS

155.76 SMA 219.84 ECC .34692 INC 2.5790 vl 30.013

330.72 TAp 126.48 RCA 143.57 APO 296.11 v2 22.522

156.66 ETE 353.82 ZAC 86.55 ETC 256.11 _tP 169.07

16.54 RAL 179.75 RAD 6568.4 VEL 12.505 PTH 2.26 VHP 8.897 DpA -1.93 RAp 182.89 ECC 1.5759

PO CST TIN ]NJ 2 LAT INJ 2 LONG

2294.5 -28.10 80.07

3854.7 4.45 179.57

2002.1 -29.50 58.4_

3622.4 5.69 161.82

1723.9 -33.16 36.80

3473.3 8.83 148.58

ORBIT DETERMINATION ACCURACY

ST 1563.7 $R $24.5 SS 843.2

CRT -.8386 CRS -.6925 CST .9729

LSA 1787.8 MSA 254.2 SSA 24.4

EL1 1587.5 EL2 174.1ALF 170.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 1 1964 FLIGHT TIME 188.00 ARRIVAL DATE NAY 8 1965

HELIOCENTRIC CONIC DISTANCE 481.946

RL 146.46 LAL -.00 LOt. 38.61VL 34.338 GAL -7.25 AZL 87.39 HCA 156.67 SMA

RP 243.58 LAP 1.03 LOP 195.30 VP 21,951 GAP 18.81AZP 92.40 TAL 331.00 TAp

RC 140.134 GL 15.52 GP -2.07 ZAL 132.06 ZAP 168.39 ETS 188.01 ZId[ 156.62 (TE

PLANETOCENTRIC CONIC

C3 35.662 VHL 5.804 OLA 17.12 RAL 179.61RAD 6588.3 VEL 12.452 PTH

LNCH AZMTM LNCH TIME L-I TIME [NJ bAT |NJ LONG INJ RT A$C INJ AZNTH XNJ TIME

90.00 18 16 51 2906.54 -28.30 89.61 37.03 88.91 19 5 17

90.00 10 57 3 4423.36 7.18 194.51 48.D1 62.54 12 10 47

100.00 19 48 2 2612.50 -29.89 68.00 37.05 90.07 20 31 34

100.00 12 8 34 4192.63 8.59 166.79 47.26 61.26 13 18 26

110.00 21 17 56 2331.19 -34.05 46.50 56.91 93.21 21 56 48

110.Q0 12 55 8 4046.71 12.18 153.58 45.11 57.81 14 2 35

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY

TOE 1.2709 TRA-3.0528 TC3 .9109 BAU .4182 SGT 3555.0 $GR 374.5 863 340.7

ROE -.3204 flRA .0818 RC3 -.1567 FAU .08545 RRT -.6426 RRF .6350 RTF -.9138

FOE -.7281FRA 2.8280 FC3-2.1964 6$P 12180 SGB 3514.7 RZ3 -.0574 R|_ .9141

BOE 1.3107 8RA 3.0539 6C3 .9243 FSP 990 SG1 3563.2 $4;2 286.3 THA 176.10

EARTH TO MARS

218.01 ECC .54071 INC 2.6127 vl 30.013

127.67 RCA 143.73 APO 292.26 V2 22.547

353,73 ZAC 86.52 ETC 256.08 CLP 168.57

2.25 VHP 8.706 DpA -2.21 RAp 183.22 ECC 1.5543

PO CST TIM INJ 2 LAT INJ 2 LONG

2306.5 -28.15 80.95

3823.4 3.45 177.82

2012.5 -29.56 59.21

3592.6 4.69 160.17

1731.2 -33.23 37.35

3446.7 7.84 147.17

ORBIT DETERMINATION ACCURACY

ST 1571.8 SR 517.4 $8 854.5

CRT -.8440 CRS -.6933 CST .9708

LSA 1798.7 MSA 255.8 SSA 23.8

ELI 1594.7 EL2 167.8 ALF 170,22

LAUNCH DATE NOV 1 1964 FLIGHT TIME 190.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC COLIC

RL 148.46 LAL -.00

RP 243.12 LAP 1.01

RC 142.373 GL 16.02

PLANETOCENTRIC CONIC

C3 32.445 VNL 5.696

LNCH AZNTH" LNCH TIME

90.00 18 10 16

90.00 11 2 34

100.00 19 41 59

100.00 12 13 32

110.00 21 13 0

110.00 12 39 0

DIFFERENTIAL CORRECTIONS

TOE 1.2554 TRA-3.0139

RDE -.3073 RRA .0946

FOE -.7283 FflA 2.8988

BOE 1.2925 6RA 3.0154

DISTANCE 484.801 EARTH TO MARS

LOt. 38.61 VL 34.267 GAL -7.09 AZL 87.35 HCA 137.59 SNA 216.28 (CC .33473 INC 2.6488 vl 30.013

LOP 196.22 VP 21,866 GAP 18.26 AZlP 92.43 TAL 333.29 TAp 128.88 RCA 143.88 APO 288.67 V2 22.572

6P -2.19 ZAL 131.58 ZAP 167.86 ETS 188.94 ZAE 156.63 ETE 353.60 ZAC 86.49 ETC 256.06 CLP 168.06

DLA 17.73 RAL 179.48 RAD 6568.3 V(L 12.402 PTH _._24 VHP 8.519 DPA -2.49 RAP 183.53 ECc 1.5340

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A]III_H INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2920.16 -28.28 90.61 38.44 86.41 18 56 56 2320.2 -28.20 81.94

4390.89 6.16 162.67 47.43 62.3| 12 15 45 3790.9 2.41 176.00

2624.56 -29.89 68.68 56.47 89.61 20 25 44 2024.4 -29.62 60.09

4161.93 7.58 165.07 46.85 61.00 t3 22 54 3561.9 3.66 158.48

2389.59 -34.08 47.15 56.36 92.62 21 52 O 1739.6 -33.31 37.99

4019.46 11.18 15Z.09 44.48 57.49 14 6 O 3419.5 6.82 145.72

MIO-COURIM[ (XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9804 BAU .4315 SGT 3601.7 SGR 377.1 663 357.0 ST 1583.5 SR 310.6 SS 865.7

RC3 -.1661FAU ,08806 RRT -.8790 RRF .6703 RTF -.9176 CRT -.8522 CRS -.6947 CST .9675

FC3-2.8303 BSP 12174 Sr_ 3621.4 R25 -.0594 R13 .9179 LSA 1812.6 MSA 259.9 SSA 22.7

BC3 .9947 FSP 1042 SG1 3610.8 $G2 276.1 THA 175.91 EL1 1605.7 EL2 160.3 ALF 170.42

LAUNCH DATE NOV 1 1964 FLIGHT TIME 192.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.DO

RP 242.87 LAP .98

RC 144.629 GL 16.54

PLANETOCENTRIC CONIC

C3 31.266 VML 5.593

LNCH AZMTH LNCfl TIME

90.00 18 3 16

90.00 11 8 32

100.00 19 35 37

100.00 12 18 53

110.00 21 7 50

110.00 13 3 10

DIFFERENTIAL _RECTION6

TOE 1.2260 TRA-2.9885

ROE -.2941RRA .1083

FOE -.7238 FRA 2.9711

60E 1.2608 6RA 2.9905

DISTANCE 487.713 EARTH TO MARS

LOL 38.61 VL 34.199 GAL -6.92 AZL 67.31 HCA 158.51 SNA 214.65 ECC .52899 INC 2.6881 vl 30.013

LOP 197.14 VP 21.786 GAP 17.71 AZP 92.50 TAL 331.58 TAp 130.09 RCA 144.03 APO 285.26 V2 22.598

GP -2.33 ZAL 131.09 ZAP 167.32 ET8 189.10 ZAE 156.67 ETE 353.42 ZAC 86.44 ETC 256.05 CLP 167.54

DLA 18.36 RAL 179.35 RAD 6566.2 VEL 12.358 PTH 2.23 VHP 8.336 DFA -2.78 RAP 183.83 ECC 1.5149

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2935.51 -28.24 91.73 55.87 87.85 18 52 12 2335.5 -28.24 83.07

4357.24 5.09 180.77 46.69 62.11 12 21 10 3757.2 1.32 174.12

2637.75 -29.88 69.88 55.92 89.09 20 lg 34 2037.7 -29.69 61.08

4130.23 6.53 163.30 46.10 60.77 13 27 44 3530.2 2.59 156.73

2349.22 -34.11 47.90 55.86 92.38 21 46 59 1749.2 -33.40 38.73

3991.53 10.16 150.58 43.69 57.18 14 9J_41 3391.5 5.76 144.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.0347 9AU .4393 _T 3646.7 SGR 380.8 SG3 374.0 ST 1585.8 SR 303.4 SS 876.9

RC3 -.1800 FAU .09066 RRT -.7114 RRF .7065 RTF -.9195 CRT -.8575 CRS -.6975 CST .9659

FC3-2.5141 BSP 12497 _ 3669.5 R23 -.0695 Rt3 .9199 LSA 1818.5 MSA 261.1 SSA 22.3

BCS 1.0502 FSP 1096 SGt 3659.8 SG2 266.9 THA 175.73 ELI 1607.2 EL2 154.0 ALF 170.60

LAUNCH OATE NOV 1 1964 FLIGHT TIM( 194.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.OO

RP 242.60 LAp .96

RC 146.900 &L 17.09

PLANETOCENTflIC CONIC

C3 30.199 VHL 5.495

LNCH AZMTM LNCH Till(

90.00 17 55 48

90.00 11 15 3

100.00 19 28 49

100.00 12 24 4S

110.00 21 2 22

110.00 13 7 39

OIFFERENTIAL CORRECTIONS

TOE 1.2010 TRA-2.9573

ROE -.2815 RRA .1224

FOE -.7177 FRA 3.0470

BO( 1.2336 BRA 2.9598

DISTANCE 490.678 EARTH TO MARS

LOL 38.61 VL 34.134 GAL -6.77 AZL 87.27 HCA 159.43 SMA 213.11 ECC .32346 INC 2.7310 vl 30.013

LOP 196.06 VP 21.710 GAP 17.17 AZP 92.36 TAL 331.87 TAp 131.30 RCA 144.18 APO 282.04 V2 22.62A

T,P -2.48 ZAL 130.56 ZAP 166.77 ETS 189.30 ZAE 156.76 ETE 353.20 ZAC 86.38 ETC 256.03 CLp 167.00

DLA 19.02 RAL 179.23 RAD 6568.2 V(L 12.311PTH 2.22 VHp 8.157 DPA -3.08 RAp 184.12 ECC 1.4970

L-| TIME INJ LAT INJ lONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM lHJ 2 LAT INJ 2 LONG

2952.85 -26.t9 93.00 55.34 87.22 16 45 1 2352.9 -28.28 84.33

4322.13 3.97 178.80 46.40 61.94 12 27 5 3722.1 .19 172.16

2652.90 -29.66 71.00 55.41 86.49 20 13 2 2052.9 -29.75 62.20

4097.32 5.43 161.47 45.59 60.56 13 33 O 3497.3 1.47 154.93

2360.21 -34.14 48.76 35.39 9t.87 21 41 42 1760.2 -33.50 39.57

3662.77 9.09 149.03 43.35 56.91 14 13 42 3362.8 4.67 142.73

MID-COURSI[ EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.0963 BAU .4495 SGT 3695.5 SGR 366.6 $¢,3 391.8 ST 1589.5 SR 296.4 SS 887.0

RC3 -.1932 FAU .09369 RRT -.7448 RRF .7413 RTF -.9221 CRT -.8648 CRS -.6998 CST .9630

FC3-2.6660 BSP 12689 SG8 3715.7 R23 -.0773 R13 .9225 LSA 1825.0 MSA 265.1 SSA 21.4

6C3 1.1134 FSP 1155 SGI 3706.8 _2 257.3 THA 175.52 EL1 1610.2 EL2 146.9 ALF 170.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 242.3A LAF .93

RC 149.134 GL 17.67

PLANETO¢ENYRIC CONIC

C3 29.181VHL 5.402

LNCH AZMTH LNCH TIME

90.00 17 47 46

90.DO 11 22 11

100.00 19 21 34

100.00 12 31 4

110.00 20 56 35

110.00 13 12 32

LOL

LOP lg8,g8 VP 21.639 GAp 16.65 AZP 92.62 TAL 332.17 TAp 132.52 RCA 144.32 APO 278.99 V2 22.851

GP -2.65 ZAL 150.05 ZAp 166.21 ETS 189.53 ZAE 156.89 ETE 352.92 ZAC 86.30 ETC 258.01 CLP 188.48

OLA 19.71 RAL 179.11 RAO 6568.2 VEL 12.270 PTH 2.21 VHP 7.982 OpA -3.39 RAP 184.40 ECC 1.4802

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2972.50 -28.12 94.43 54.94 86.50 16 37 19 2372.5 -28.31 95.77

4285.31 2.79 176.74 45.97 61.81 12 33 36 3665.3 -1.00 170.11

2670.05 -29.62 72.28 54.93 87.83 20 6 4 2070.0 -29.80 63.47

4062.99 4.28 159.57 45.15 60.39 13 38 47 3463.0 .31 153.04

2372.73 -34.16 49.74 54.97 91.30 21 36 8 1772.7 -33.E0 40.54

3933.07 7.98 147.44 42.67 56.65 14 18 5 3333.1 3.54 141.17

FLIGHT TIME 196.00 ARRIVAL OATE MAY 18 1965

DISTANCE 493.693 EARTH TO MARS

38.61 VL 34.071 GAL -6.61 AZL 87.22 HCA 160,35 SMA 211.65 ECC .31814 INC 2.7775 Vl 30.013

DIFFERENTIAL CORRECTIONS

TOE 1.1798 TRA-2.9214 TC3 1.1663 BAU .4622

RDE -.2696 RRA .1370 RC3 -.2080 FAU .09676

FOE -.7115 FRA 3.1238 FC3-2.8707 BSP 12779

BDE 1.2102 BRA 2.9246 SC3 1.1848 FSP 1214

LAUNCH DATE NOV I 1964

HELIOCENTRIC CoNIC

RL 148.46 LAL -.00

RP 242.06 LAp .91

RE 131.478 GL 18.29

PLANETOCENTR|C CONIC

C3 28.232 VHL 5.313

LNCN AZMTN LNCH TIME

90.00 17 39 5

90.00 11 30 4

I00.00 19 13 48

100.00 12 38 4

110.00 20 50 28

110.00 15 17 52

DIFFERENTIAL CORRECTIONS

TDE 1.1523 TRA-2.8909 TC3 1.2281 BAU .4712

ROE -.2579 RRA .1526 RC3 -.2240 FAU .09988

FOE -.7016 FRA 5.2046 FC3-5.0626 BSIP 13003

BDE 1.1808 BRA 2.8949 SO3 1.2484 FSP 1279

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT 3740.0 SGR 398.1 803 410.5 ST 1594.4 SIR 289.8 $S 897.4

RRT -.7775 RRF .7756 RTF -.9250 CRT -.8740 CR8 -.7037 CST .9594

SG8 3760.8 R23 -.0846 R13 .9254 LSA 1832.4 MSA 270.6 6SA 20.4

901 3752.6 SG2 247.6 THA 175.28 ELI 1614.6 ELZ 139.1 ALF 170.91

FLIGHT TIME 198.00 ARRIVAL DATE MAY 18 1965

DISTANCE 496.755 EARTH TO MARS

LOt. 38.61 VL 34.011 GAL -6.46 AZL 67.17 HCA 161.27 SMA 210.28 ECC .31303 INC 2.8288 vt 30.013

lOP 199.90 VP 21.573 GAp 16.10 AZP 92.69 TAL 332.47 TAp 133.74 RCA 144.45 APO 276.10 V2 22.878

GP -2.83 ZAL 129.51 ZAP 165.63 ET8 189.80 ZAAE 157.05 ETE 352.57 ZAC 86.20 ETC 255.99 CLP 165.91

DLA 20.43 RAL 179.01 RAD 6568.1 VEL 12.231 PTH 2.20 VHP 7.812 DPA -3.72RAp 184.66 ECC 1.4846

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2994.81 -29.01 96.05 54.38 85.69 19 29 0 2394.8 -28.32 87.40

4246.47 1.54 174.57 45.62 61.72 12 40 50 3646.5 -2.25 167.94

2689.49 -29.76 73.72 54.50 87.07 19 58 36 2069.5 -29.85 64.92

4027.02 3.07 157.59 44.77 60.25 13 45 11 3427.0 -.91 151.07

2386.97 -34.19 50.95 54.61 90.64 21 30 15 1787.0 -33.71 41.63

3902.30 6.83 145.81 42.44 56.42 14 22 54 3302.3 2.37 139.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3783.4 SGR 405.9 SG3 430.0 ST 1594.2 SR 283.1 SS 907.0

RRT -.9075 RRF .9081 RTF -.9271 CRY -.9826 CRS -.7080 CST .9560

Sr_ 3805.1 R23 -.0957 R13 .9277 LSA 1835.1 MSA 276.0 SSk 19.5

901 3797.6 SG2 238.6 THA 175.03 ELI 1613.8 EL2 131.5 ALF 171.03

LAUNCH DATE NOV 1 1964 FLIGHT TIME 200.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CoNIC DISTANCE 499.861 EARTH TO MARS

RL 148.46 LAL -.OO LOL 38.61VL 33.953 GAL -6.31AZL 87.11HCA 182.20 3MA 208.97 ECC .30812 INC 2.8652 Vl 30.013

RP 241.79 LAp .88 LOP 200.85 VP 21.511 GAP 15.57 AZP 92.75 TAL 352.77 TAp 134.97 RCA 144.58 APO 273.36 V2 22.706

RC 153.731 GL 18.96 _p -3.04 ZAL 128.95 ZAP 165.04 ET3 190.11 ZAE 157.25 ETE 352.16 ZAC 86.08 ETC 255.98 ELF 185.34

PLANETOCENTRIC CONIC

C3 27.349 VHL 5.230 OLA 21.20 RAL 178.93 RAD 6568.1VEL 12.195 PTH 2.19 VHp 7.644 DpA -4.05 RAP 184.90 ECC 1.4301

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 29 36 3020.32 -27.87 97.91 53.96 84.78 18 19 56 2420.3 -28.30 89.27

90.00 11 38 52 4205.13 .20 172.27 45.35 61.68 12 48 57 3605.1 -3.58 165.83

100.00 19 5 20 2711.62 -29.67 75.36 54.12 66.21 19 50 31 2111.6 -29.88 68.56

100.00 12 45 49 3989.06 1.78 155.51 44.47 60.16 13 52 18 3369.1 -2.20 148.99

110.00 20 43 55 2403.18 -34.18 52.11 54.30 89.89 21 23 58 1803.2 -33.82 42.89

110.00 13 23 44 5870.26 5.62 144.12 42.09 56.23 14 28 14 3270.3 1.15 137.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1265 TRA-2.8579 TC3 1.2g39 9AU .4813 9GT 3925.3 $GR 420.0 SG3 450.3 ST 1593.7 SR 276.8 SS 916.2

ROE -.2466 RRA .1690 RC3 -.2418 FAU .10317 RRT -.8357 RRF .8364 RTF -.9294 CRT -.8927 CRS -.7133 CST .9517

FDE -.6893 FRA 3.2879 FC3-3.2659 9SP 13182 8GB 3848.3 R23 -.1072 R13 .9300 LSA 1837.2 MSA 283.3 SSA 18.5

8DE 1.1532 BRA 2.8629 BC3 1.3163 FSP 1346 3G1 3841.5 SG2 229.7 THA 174.74 EL1 1612.9 EL2 123.2 ALF 171.13

LAUIMCH DATE NOV 1 1964 FLIGHT TIME 202.00 ARRIVAL DATE NAY 22 1965

HELIOCENTRIC C.X_tIC DISTANCE 503.008 EARTH TO MARS

RL 148.46 LAL -.00 LOt. 38.61VL 33.898 GAL -6.17 AZL 87.05 MEA 163.13 SMA 207.74 ECC .30339 INC 2.94?8 vt 30.013

RP 241.51 LAP .86 LOP 201.76 VP 21.453 GAP 15.05 AZP 92.82 TAI. 333.07 TAP 136.20 RCA 144.71 APO 270.77 V2 22.734

RC 156.092 GL 19.66 GP -3.27 2AL 129.37 ZAP 164.43 ET9 190.48 ZAIE 157.49 ETE 351.65 ZAC 85.93 ETC 255.96 CLP 164.77

PLAN(TOCENTRIC CONIC

C3 26.531VNL 5.131DLA 22.01RAL 178,66 RAO 6569.1VEL 12.162 PTH 2.19 VHP 7.481DpA -4.41 RAp 185.12 ECC 1.4366

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 19 T 3049.72 -27.67 100.03 53.59 83.73 18 9 57 2449.7 -28.25 91.42

gO.DO 11 48 50 4160.65 -1.23 169.79 45.18 61.71 12 58 10 3560.6 -5.00 163.14

100.00 18 58 7 2736.97 -29.54 77.23 53.79 85.23 19 41 44 2137.0 -29.89 68.44

100.00 12 54 31 3948.63 .41 153.29 44.26 60.11 14 0 20 3348.6 -3.57 146.76

110.00 20 38 53 2421.67 -34.17 53.56 54.06 89.03 21 17 15 1821.7 -33.93 44.32

110.00 13 30 14 3936.69 4.35 142.35 41.81 56.06 14 34 10 3236.7 -.14 136.14

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE 1.1013 TRA-Z.8234 TC3 1.3616 8AU .4918 9GT 3885.7 Sr_ 437.8 SG3 471.6 8T 1592.2 SR 270.9 88 925.4

ROE -.2358 RflA .1665 RC3 -.2616 FAU .10664 RRT -.8614 RRF .9668 RTF -.9316 CRT -.9040 CR8 -.7203 CST .9468

FOE -.6749 FRA 3.3736 FC3-3.4799 88P 13321 868 3890.4 R23 -.1200 R13 .9323 LSA 1839.3 MSA 292.0 SSA 17.3

8DE 1.1263 BRA 2.8296 8C3 1.3865 FSP 1415 SGt 3894.1 SG2 221.3 THA 174.41 ELI 1611.1 EL2 114.4 ALF 171.21
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 19641

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.OO

RP 241.22 LAp .83

RC 158.408 GL 20.42

PLANETOCENTRIC CONIC

C3 25.779 VHL 5.077

LNCH AZMTH LNCH TIME

90.00 17 7 21

90.00 12 O 15

tOO.OO 18 45 55

100.00 13 4 23

110.00 20 29 17

110.00 13 57 30

FLIGHT TIME 204.00

DISTANCE 506.194

LOL 38.61 VL 53.844 GAL -6.03 AZL 86.98 HCA

LOP 202.69 Vp 21.399 GAp 14.53 AZP 92.80 TAL

GP -3.53 ZAL 127.77 ZAp 163.80 ETS 190.90 ZAE

ARRIVAL DATE MAY 24 1965

EARTH TO MARS

164.06 SMA 206.57 ECC .29885 INC 3.0176 Vl 30.013

533.38 TAp 137.44 RCA 144.84 Apo 268.31 VZ 22.762

157.75 ETE 351.05 ZAC 85.75 ETC 255.94 CLP 164.18

DLA 22.87 RAL 178.82 RAD 6568.0 VEL 12.131PTH 2.17 VHp

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

3084.03 -27.39 102.51 53.25 82.52 17 58 45

4112.10 -2.80 167.08 45.13 61.81 13 8 47

2766.26 -29.36 79.39 53.51 84.11 19 32 i

3905.11 -1.06 150.90 44.17 60.12 14 9 28

2442.84 _34.13 55.21 53.89 88.06 21 10 0

3801.29 3.00 140.50 41.63 55.93 14 40 51

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0758 TRA-2.7883 TC3 1.4298 BAU .5024 9GT 3904.3 8GR 459.7 SG3 493.8

ROE -.2253 RRA .2056 RC3 -.2842 FAU .11023 RRT -.8844 RRF .8909 RTF -.9339

FDE -.6558 FRA 3.4834 FC3-3.7018 BSP 13455 SGB 3931.2 R23 -.1338 R13 .9347

BOE 1.0991BRA 2.7959 8C3 1.4578 F SP 1490 861 3925.4 862 213.4 THA 174.04

7.322 OpA -4.79 RAp 185.32 ECC 1.4243

PO CST TIM INJ 2 LAT INJ 2 LONG

2484.0 -28.14 93.92

3512.1 -6.54 160.40

2166.3 -29.87 70.62

3305.1 -5.03 144.36

1842.8 -34.03 45.97

3201.3 -1.49 134.30

ORBIT DETERMINATION ACCURACY

ST 1589.1 SR 265.4 SS 933.9

CRT -.9163 CRS -.7281CST .9407

LSA 1837.3 MSA 303.0 SSA 16.1

EL1 1607.7 EL2 105.0 ALF 171.26

LAUNCH DATE NOV 1 1964 FLIGHT TIME 206.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CONIC DISTANCE 509.418

RL 148.46 LAL -.DO LOt. 38.61 VL 33.793 GAL -5.90 AZL 86.90 HCA 164.99 $14A

RP 240.93 LAp .80 LOP 203.62 VP 21.349 GAP 14.02 AZP 92.99 TAL 333.68 TAp

EARTH TO MARS

205.47 ECC .29449 INC 3.0960 Vt 30.013

138.68 RCA 144.96 Apo 265.97 v2 22.791

RC 180.729 GL 21.23 GP -3.83 ZAL 127.15 ZAP 185.15 ETS 191.39 ZAE 158.04 ETE 350.52 ZAC 85.53 ETC 255.93 CLP 163.58

PLANETOCENTR1C CONIC

C3 25.093 VHL 5.009 OLA 23.78 RAL 178.81RAO 6568.0 VEL 12.102 PTH 2.17 VHp 7.166 DpA -5.20 RAp 185.50 ECC 1.4130

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

90.00 16 33 32 3124.79 -28.99 105.42 32.95 81.11 17 45 57 2524.8 -27.95 96.89

90.00 12 13 39 4038.02 -4.53 164.05 45.23 62.02 13 21 17 3458.0 -8.24 157.33

100.00 18 34 26 2800.51 -29.09 81.90 53.29 82.81 19 21 7 2200.5 -29.78 73.16

100.00 13 15 48 3857.54 -2.67 148.29 44,21 60.22 14 20 3 3257.5 -6.62 141.72

110.00 20 20 58 2487.23 -34.06 57.11 53.81 86.93 21 2 5 1867.2 -34.11 47.87

110.00 13 45 44 3783.58 1.56 138.53 41.57 55.85 14 48 27 3163.6 -2.93 132.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.0595 TRA-2.7443 TC3 1.5108 BAU .5174 SGT 3940.3 $GR 487.0 SG3 517.1 ST 1590.5 SR 261.0 SS 942.9

ROE -.2187 RRA .2258 RC3 -.3102 FAU .11410 RRT -.9036 RRF .9124 RTF -.9367 CRT -.9311CRS -.7382 CST .9324

FOE -.6361FRA 3.3541 FC3-3.9365 BSP 13373 8GB 3970.2 R25 -.1457 R13 .9376 LSA 1839.9 NSA 318.6 SSA 14.6

BDE 1.0812 BRA 2.7535 8C3 1.5423 FSP 1563 SGI 3964.9 SG2 205.3 TNA 173.60 ELI 1609.0 EL2 94.1 ALF 171.28

LAUNCH DATE NOV 1 1964 FLIGHT TIME 208.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.OO

RP 240.64 LAp .77

RC 163.052 GL 22.15

PLANETOCENTRIC CONIC

C3 24.477 VHL 4.947

LNCH AZMTH LNCH TIME

90.00 16 37 56

90.00 12 29 49

tOO.DO 18 21 18

100.00 13 29 8

110.00 20 11 47

110.00 13 35 8

DIFFERENTIAL CC_RECTIONS

TDE 1.0220 TRA-2.7206

ROE -.2033 RRA .2495

FOE -.6072 FRA 3.6536

80E 1.0425 ERA 2.7320

DISTANCE 512.674 EARTH TO MARS

LOL 38.61 VL 33.744 GAL -5.77 AZL 86.82 HCA 165.93 SMA 204.42 ECC .29029 INC 3.1850 vl 30.013

LOP 204.56 VP 21.302 GAp 13.51 AZP 93.09 TAL 333.99 TAp 139.92 RCA 145.08 Apo 263.76 V2 22.821

GP -4.17 ZAL 126.50 ZAp 162.47 ETS 191,95 ZAE 158.36 ETE 349.44 ZAC 85.27 ETC 255.91CLP 162.96

DLA 24.77 RAL 178.84 RAD 6568.0 VEL 12.077 PTH 2.16 VHp 7.014 DpA -5.64 RAp 185.65 ECC 1.4028

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3174.42 -26.42 108.94 52.69 79.43 17 30 51 2574.4 -27.62 100.48

3996.16 -6.49 160.56 45.54 62.38 13 36 25 3396.2 -10.14 153.78

2841.17 -28.71 84.86 53.13 81.30 19 8 39 2241.2 -29.62 76.18

3804.64 -4.46 145.38 44.42 60.41 14 32 33 3204.6 -8.36 138.77

2495.51 -33.94 59.31 53.83 85.64 20 53 22 1895.5 -34.17 50.07

3723.07 .01 136.42 41.64 55.82 14 57 11 3123.1 -4.47 130.20

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.5567 BAU .5212 SGT 3976.6 $GR 519.0 $63 541.2 ST 1576.9 SR 256.4 SS 951.3

RC3 -.3376 FAU .11792 RRT -.9206 RRF .9315 RTF -.9377 CRT -.9429 CRS -.7301CST .9264

FC3-4.1708 8SP 13792 SGB 4010.3 R23 -.1692 R13 .9387 LSA 1830.0 NSA 329.0 SSA 13.7

BC3 1.5929 FSP 1649 SG1 4005.3 SG2 201.2 THA 173.13 ELI 1595.4 EL2 84.4 ALF 171.26

LAU4NCH DATE NOV 1 1964 FLIGHT TIN[ 210.00 ARRIVAL DATE MAY 30 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 240.34 LAP .73

RC 163.375 GL 23.14

PLANETOCENTRIC CONIC

C3 23.932 VHL 4.892

LNCH AZI4TH LNCH TIME

90.00 16 18 3

90.00 12 50 16

100.00 18 3 42

100.00 13 45 20

110.00 20 1 26

110.00 14 6 6

DIFFERENTIAL CORRECTIONs

TOE .9978 TRA-2.6834

ROE -.1960 RRA .2751

FOE -.5780 FRA 3.7527

BDE 1.0169 8RA 2.6978

DISTANCE 515.964 EARTH TO MARS

LOL 58.61 VL 53.697 GAL -5.64 AZL 66.71HCA 166.86 SMA 203.42 ECC .28626 INC 3.2864 Vt 30.013

LOP 205.49 VP 21.260 GAP 13.01 A ZP 9_.20 TAL 334.29 TAp 141.16 RCA 145.19 APO 261.65 V2 22.851

GP -4.55 ZAL 125.82 ZAP 161.77 ETS 19_.60 ZAE 158.71ETE 348.38 ZAC 84.96 ETC 255.90 CLP 162.33

DLA 25.83 RAL 178.91RAO 6568.0 VEL 12.054 PTH 2.15 VHp 6.866 OpA -6.12 RAp 185.76 ECC 1.3939

L-I TIME INJLAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3237.77 -25.56 113.38 52.41 77.37 17 12 3 2637.8 -27.04 105.03

3921.76 -8.82 156.33 46.13 62.98 13 55 38 3321.8 -12.38 149.46

2890.83 -28.15 88.45 53.01 79.50 18 53 53 2290.8 -29.31 79.83

3743.94 -6.49 142.01 44.87 60.76 14 47 44 3143.9 -10.34 135.34

2828.73 -33.74 61.88 83.95 84.15 20 45 55 1928.7 -34.18 52.67

3678.80 -1.68 134.11 41.90 55.85 15 7 24 3078.8 -6.15 127.87

MID-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6212 BAU .5321 8GT 4009.2 SGR 558.6 SG3 566.4 ST 1570.1 SR 253.6 SS 960.4

RC3 -.3702 FAU .12211 RRT -.9344 RflF .9472 RTF -.9396 CRT -.9573 CRS -.7649 CST .9173

FC3-4.4173 BSP 13886 8GIB 4048.0 R23 -.1884 R13 .9408 LSA 1825.5 MSA 345.3 SSA 12.5

8C3 1.6629 FSP 1729 SG1 4043.2 $62 197.3 THA 172.56 EL1 1588.8 EL2 72.5 ALF 171.19
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LNCH AZHTH LNCH TIME L-| TIME

90.00 15 50 44 3326.54

90.00 13 18 43 3823.37

100.00 17 46 17 2954.06

100.00 14 5 52 3671.09

110.00 19 49 32 2568,56

110.00 14 19 6 3629.55

DIFFERENTIAL CORRECTIONS

LAUNCH DATE NOV t 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN 1 1965

HELIOCENTRIC CoNIC DISTANCE 519.285 EARTH TO MARS

RL 146.46 LAL -.DO COL 38.61VL 33.652 GAL -5.51 kZL 86.60 HCA 167.80 9M_ 202.48 EEC .28239 INC 3.4034 vl 30.013

RP 240.04 LAP .7Z LOP 206.43 VP 21.221 GAp 12.51AZP 93.35 TAL 334.6U TAp 142.40 RCA 145.30 Apo 259.65 v2 22.881

RC 167.697 GL 24.24 GP -5.01 ZAL 125.11 ZAp 161.03 ETS 193.37 ZAE 159.07 ETE 347.09 ZAC 84.58 ETC 255.88 CLP 161.68

PLANETOEENTRIE CONIC

C3 23,466 VHL 4.844 DLA 26.99 RAL 179.05 RAD 6568.0 VEL 12.055 pTH 2.15 VHP 6.722 DpA -6.65 RAp 185.84 ECC 1.3862

INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

-24.09 119.47 52.02 74.65 16 46 11

-11.81 150.65 47.17 64.08 14 22 27

-27.28 92.94 52.90 77.28 18 35 31

-8.89 137.94 45.64 61.34 15 7 3

-33.42 64.93 54.18 82.35 20 32 21

-3.56 131.53 42.37 55.98 15 19 35

MID-COURSE EXECUTION ACCURACY

TOE .9723 TRA-2.6470 TC3 1.6800 BAU .5423 SGT 4039.3 Sr_ 606,3 8G3 592.6

RDE -.1868 RRA .3042 RC3 -.4074 FAU .12645 RRT -.9453 RRF .9601RTF -.9413

FOE -.5423 FRA 3.8561 FC3-4.6652 BSP 14012 SGB 4084.6 R23 -.2089 R13 .9428

BDE .9901 BRA 2.6644 BE3 1.7287 FSP 1815 SG1 4079.9 962 195.8 THA 171.91

LAUNCH DATE NOV 1 1964 FLIGHT TIME 214.00

HELIOCENTRIC CoNIC DISTANCE 522.636 EARTH TO MARS

RL 148.46 LAL -.00 LOt. 38.61 VL 33.808 GAL -5.39 AZL 86.46 HCA 168.75 8MA 201.58 ECC .27867 INC 3.5400 vl 30.013

RP 239.73 LAP .69 LOP 207.37 VP 21.185 GAP 12.02 AZP 93.47 TAL 334.90 TAp 143.65 RCA 145.41Apo 257.75 V2 22.912

RC 170.016 GL 25.47 GP -5.54 ZAL 124.35 ZAP 160.25 ETS 194.26 ZAE 159.44 ETE 345.52 ZAC 84.13 ETC 255.86 CLP 161.01

PLANE TOCENTR IC CONIC

C3 23.087 VHL 4.805 DLA 28.26 RAL 179.27 RAD 6557.9 VEL 12.019 pTH 2.15 VHp 6.582 OpA -7.24 RAP 185.86 ECC 1.3800

PO CST TIN INJ 2 LAT INJ 2 LONG

2726.5 -25.97 111.30

3223.4 -15.20 143.62

2354.1 -28.76 84.45

3071.1 -12.65 131.17

1968.4 -34.11 55.76

3029,5 -8.00 125.26

C_BIT DETERMINATION ACCURACY

ST 1560.8 SR 252.2 SS 969.6

CRT -.9712 CRS -.7820 CST .9067

LSA 1818.5 MSA 364.4 SSA 11.2

EL1 1579.9 EL2 59.4 ALF 171.07

ARRIVAL DATE JUN 3 1965

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 50 41 3522.03 -19.98 132.32 50.63 69.50 15 49 23 2922.0 -22.59 124.62

90.00 14 20 30 3619.94 -17.53 138.45 49.61 67.40 15 20 50 3019.9 -20.44 130.99

100.00 17 19 57 3041.84 -25.82 99.06 52.69 74.38 18 10 18 2441.8 -27.71 90.77

100.00 14 34 16 5575.37 -11.96 132.50 46.91 62.40 15 33 51 2975.4 -15.57 125.56

110.00 19 35 25 2616.74 -32.92 68.62 54.53 80.22 20 19 2 2016.7 -33.92 59.53

110.00 14 34 57 3373.22 -5,70 128.58 43.16 56.24 15 34 30 2973.2 -10.10 122.25

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .9537 TRA-2.6023 TC3 1.7467 BAU .§568 SGT 4065.6 864_ 664,5 SG3 619.6 ST 1555.1SR 253.3 89 979.9

RDE -.1784 RRA .3372 RC3 -.4510 FAU .13104 RRT -.9544 RRF .9701RTF -.9435 CRT -.9844 CRS -.8012 CST .8923

FOE -.5026 FRA 3.9621 FC3-4.9137 8SP 13945 9GB 4119.5 R23 -.2264 R13 .9452 LSA 1814.1 MSA 389.6 SSA 9.9

DOE .9722 BRA 2.6241 8C3 1.8040 FSP 1899 SG1 4114.9 SG2 195.9 THA 171.11 EL1 1575.0 EL2 44.0 ALF 170.88

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CoNIC

RL 148.46 LAL -.DO

RP 239.42 LAP .66

RE 172.331 GL 26.86

PLANETOCENTRIC CONIC

C3 22.813 VHL 4.776

LHCH AZMTH LNCM lIME

80.72 13 21 7

99.28 15 52 39

100.00 16 28 10

100.00 15 28 17

110.00 19 17 55

110.00 14 55 2

0IFFERENTIAL CORRECTIONS

TOE .9232 TRA-2.5743 TC3 1.7753 8AU .5624

ROE -.1689 RRA .3773 RC3 -.4991FAU .13551

FOE -.4504 FRA 4.0785 FC3-§.1425 BSP 14296

BDE .9385 BRA 2.6018 BE3 1.8441FSP 2000

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CoNIC

FLIGHT TIME 216.00 ARRIVAL DATE JUN 5 1965

DISTANCE 526.012 EARTH TO MARS

LOL 38.61 VL 33.567 GAL -5.27 AZL 86.30 HCA 169.69 SMA 200.73 ECC .27510 INC 3.7018 vl 30.013

LOP 208.32 VP 21.153 GAP 11.54 AZP 93.64 TAL 335.21 TAp 144.90 RCA 145.51 Apo 255.95 V2 22.943

GP -6.17 ZAL 125.54 ZAp 159.42 ETS 195.31 ZAE 159.80 ETE 343.59 ZAC_ 83.57 ETC 255.84 ELP 160,33

DLA 29.68 RAL 179.59 RAD 6567.9 VEL 12.008 pTH Z.14 VHp 6.447 DpA -7.93 RAP 185.83 ECC 1.3754

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3812.66 -19.72 153.57 50.64 67.36 14 24 39 3212.7 -22.62 145.99

3323.49 -19.71 117.62 50.64 67.35 16 48 3 2723.5 -22.61 110.04

3209.98 -22.25 110.27 51.72 69.51 17 21 40 2610.0 -24.84 102.43

3401.40 -17.21 122.25 49.48 65.18 16 24 59 2801.4 -20.42 114.92

2677.85 -32.12 73.21 54.98 77.62 20 2 32 2077.9 -33.49 64.25

3506.29 -8.22 125.03 44.37 56.70 15 53 28 2906.3 -12.54 118.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4091.0 8GR 734.7 $83 647.3 ST 1538.2 SR 256.3 SS 991.4

RRT -.9598 RRF .9783 RTF -.9443 CRT -.9938 CRS -.823A CST .8793

SGD 4156.4 R23 -.2484 R13 .9465 LSA 1801.4 MSA 411.7 SSA 8.8

861 4151.5 SG2 203.3 THA 170.20 EL1 1559.1 EL2 28.2 ALF 170.60

FLIGHT TIME 218.00 ARRIVAL DATE JUN 7 1965

DISTANCE 529.417 EARTH TO MARS

RL 148.46 LAL -.00 LOL 38.61 VL 33.527 GAL -5.16 AZL 86.10 HCA

RP 239.11 LAp .63 LOP 209.26 VP 21.124 GAP 11.06 AZP 93.84 TAt.

RC 174.639 GL 28.46 GP -6.93 ZAL 122.65 ZAP 158.52 ETS 196.57 Z/ME

PLANETOCENTRIC CONIC

C3 22.664 VHL 4.761DLA 31.27 RAL 180.06 RAD 6567.9 VEL 12.002 PTH

170.64 SMA 199.92 ECC .27167 INC

335.51 TAp 146.15 RCA 145.61 APO

160.14 ETE 341.19 ZAC 82.88 ETC

2.14 VHp 6.317 DpA -8.72 RAP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

76.14 12 49 10 3918.37 -20.76 161.95 51.46 66.07 13 54 28

103.86 16 28 17 3214.61 -20.75 109.96 51.45 66.06 17 21 52

76.14 12 49 10 3918.37 -20.76 161.95 51.46 66.07 13 54 28

103.86 16 28 17 3214.61 -20.75 109.96 51.45 66.06 17 21 52

110.00 18 54 21 2760.19 -30.76 79.24 55.45 74.29 19 40 21

110.00 15 22 17 3420.78 -11.38 120.43 46,23 57.55 16 19 17

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .9057 TRAo2.5331 TC3 1.8176 BAU .5760 SGT 4111.7 SgR 821.8 SG3 675.8

ROE -.1604 RRA .4243 RC3 -.5570 FAU .14029 RRT -.9645 RRF .9844 RTF -.9460

FOE -.3929 FRA 4.1968 FC3-5.3587 BSP 14335 SG8 4193.1 RZ3 -.2630 R13 .9486

BOE .9198 BRA 2.5684 BE3 1.9010 FSP 2096 SGI 4187.7 SG2 213.1 THA 169.06

3.8964 vl 30.015

254.23 V2 22.975

255.81 CLP 159.62

185.73 ECC 1._730

PO CST TIM INJ 2 LAT INJ 2 LONG

3318.4 -23.82 154.38

2614.6 -23.80 102.38

3318.4 -23.82 154.38

2614.6 -23.80 102.38

2160.2 -32.60 70.51

2820.8 -15.58 113.84

oRBIT DETERMINATION ACCURACY

ST 1528.4 SR 263.9 SS 1005.0

CRT -.9993 CRS -.8468 CST .8601

LSA 1784.1MSA 443.7 8SA 7.6

EL1 1551.0 EL2 10.0 ALF 170.21
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 238.79 LAp .60

RC 176.939 GL 30.33

PLANETOCENTRIC CONIC

C3 22.682 VHL 4.763

LNCH AZNTH LNCH TIME

72.11 12 24 52

107.89 16 57 48

72.11 12 24 52

107.89 16 57 48

110.00 18 16 9

110.00 16 5 42

FLIGHT TIME Z20.00

DISTANCE 532.846

LOL 38.61 VL 33.488 GAL -5.05 AZL 85.87 HCA

LOP 210.21 VP 21.099 GAp 10.58 AZP 94.09 TAL

GP -7.86 ZAL 121.67 ZAP 157.55 ET$ 198.09 ZAE

ARRIVAL DATE JUN 9 1965

EARTH TO MARS

171.58 SMA 199.15 ECC .26838 INC 4.1346 vl 30.013

335.81 TAp 147.59 RCA 145.70 APO 252.59 VZ 23.007

160.42 ETE 338.20 ZAC 82.01ETC 255.77 CLP 158.89

OLA 33.09 RAL 180.71 RAO 6567.9 VEL 12.005 PTH Z.14 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

4002.43 -21.88 168.91 52.68 64.53 13 31 35

3130.92 -21.87 104.13 52.67 64.52 17 49 59

4002.43 -21.88 168.91 52.68 64.53 13 31 35

3130.92 -21.87 104.13 52.67 64.52 17 49 59

2890.27 -28.00 88.36 55.54 69.54 19 4 20

3291.08 -16.01 113.22 49.37 59.38 17 0 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TDE .8892 TRA-2.4940 TC3 1.8404 8AU .3694 SGT 4126.3 S_ 930.5 SG3 704.4

ROE -.1524 RRA .4812 RC3 -.6252 FAU .14546 RRT -.9671 RRF .9889 RTF -.9471

WOE -.3347 FRA 4.3115 FC3-3.5320 BSP 14451 SGB 4231.9 RZ3 -.2756 R13 .9504

BOE .9022 BRA 2.5400 BC3 1.9437 FSP 2178 SG1 4223.6 SG2 231.3 THA 167.67

6.194 DpA -9.66 RAp 185.53 ECC 1.3733

PO CST TIM INJ 2 LAT INJ 2 LONG

3402,4 -25.13 161.36

2530.9 -25.11 96,57

3402.4 -25.13 161.36

2530.9 -25.11 96.57

2290.3 -30.52 80.07

2691.1 -19.95 106.32

ORBIT DETERMINATION ACCURACY

ST 1517.0 SR 277.4 SS 1020.7

CRT -.9978 CRS -.8729 CST .8415

LSA 1787.4 MSA 474.6 SSA 6.5

EL1 1542.1 ELZ 18.0 ALF 169.66

LAUNCH DATE NOV 1 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC DISTANCE 536.299

RL 148.46 LAL -.00 LOt. 38.61 VL 33.452 GAL -4.94 ALL 85.57 HCA 172.54 SMA

RP 238.47 LAp .58 LOP 211.17 VP 21.076 GAP 10.12 AZP 94.40 TAL 336.11 TAp

EARTH TO MARS

198.42 ECC .26522 INC 4.4342 vl 30.013

148.64 RCA 145.79 APO 251.04 V2 23.040

RC 179.231 GL 32.36 GP -9.04 ZAL 120.56 ZAP 156.41 ETS 199.94 ZAE 160.58 ETE 334.43 ZAC 80.91ETC 255.73 CLP 158.12

PLANETOCENTRIC CONIC

C3 22.926 VHL 4.788 OLA 33.20 RAL 181.63 RAo 6567.9 VEL 12.013 PTH 2.14 VHP 6.080 DpA -10.80 RAp 185.19 ECC 1.3773

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.15 12 4 44 4077.73 -23.09 175.44 54.47 62.66 13 12 41 3477.7 -26.56 167.91

111.85 17 25 20 3060.84 -23.08 99.31 54.46 62.65 18 16 21 2460.8 -26.55 91.79

68.15 12 4 44 4077.73 -23.09 175.44 54.47 62.66 13 12 41 3477.7 -26.56 167.91

111.85 17 23 20 3060.84 -23.08 99.31 54.46 62.65 18 16 21 2460.8 -26.55 91.79

68.15 12 4 44 4077.73 -23.09 175.44 54.47 62.66 15 12 41 3477.7 -26.56 167.91

111.83 17 23 20 3060.84 -23.08 99.31 54.46 62.65 18 16 21 2460.8 -26.55 91.79

DIFFERENTIAL CCIRRECTION9 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE .8732 TRA-2.4364 TC3 1.8350 BAU .6023 SGT 4140.7 S_ 1068.3 863 732.4 ST 1305.3 SR 298.8 S8 1041.1

ROE -.1437 RRA .3342 RC3 -.7029 FAU .15017 RRT -.9686 RRF .9922 RTF -.9480 CRT -.9875 CRS -.8978 CST .8180

FOE -.2595 FRA 4.4400 FC3-5.6707 BSP 14702 SGB 4276.3 R23 -.2831 R13 .9524 LSA 1782.1 MSA 513.1 SSA 5.5

BDE .8869 BRA 2.5201BC3 1.9650 FSP 2282 SG1 4268.5 SG2 257.7 THA 165.92 EL1 1534.0 EL2 46.2 ALF 168.90

LAUNCH DATE NOV 1 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 238.14 LAP .35

RC 181.513 GL 35.26

PLANETOCENTRIC CONIC

C3 23.509 VHL 4.849

LNCH AZNTH LNCH TIME

64.00 11 47 41

116.00 17 52 56

64.00 11 47 41

116.00 17 52 56

64.00 11 47 41

116.00 17 52 56

DIFFERENTIAL CORRECTIOIklS

TOE .8749 TRA-2.4202

ROE -.1356 RRA .6493

FDE -.1757 FRA 4.3735

BOE .8854 BRA 2.5058

DISTANCE 539.775 EARTH TO MARS

LOL 38.61 VL 33.417 GAL -4.84 AZL 85.18 HCA 173.49 SMA 197.72 ECC .26219 INC 4.8225 Vl 30.013

LOP 212.12 VP 21.056 GAP 9.65 AZP 94,79 TAL 336.40 TAp 149.89 RCA 145.88 APO 249.56 V2 23.073

GP -10.55 ZAL 119.28 ZAp 155.10 ETS 202.23 ZAE 160.55 ETE 329.66 ZAC 79.47 ETC 255.66 CLP 157.32

DLA 37.70 RAL 182.96 RAD 6568.0 VEL 12.037 pTH 2.15 VHp 5.978 DpA -12.24 RAp 184.68 ECC 1.3869

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4150.00 -24.38 182.02 57.08 60.31 12 56 51 3550.0 -28.13 174.55

3000.81 -24.37 95.25 37.07 60.30 18 42 57 2400.8 -28.12 87.79

4150.00 -24.38 182.02 57.08 60.31 12 56 51 3550.0 -28,13 174.55

3000.81 -24.37 95.25 37.07 60.30 18 42 57 2400.8 -28.12 87.79

4150.00 -24.38 182.02 57.08 60.31 12 56 51 3550.0 -28.13 174.55

3000.81 -24.37 95.25 57.07 60.30 18 42 57 2400.8 -28.12 87.79

MID-CouRSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3 1.8047 BAU .6195 SGT 4146.9 8GR 1247.7 SG3 758.8 ST 1499.2 SR 332.9 95 1067.2

RC3 -.7926 FAU .15445 RRT -.9694 RRF .9944 RTF -.9489 CRT -.9664 CRS -.9205 CST .7894

FC3-5.6880 8SP 14960 SGB 4330.6 R23 -.2848 R13 .9548 L$A 1784.1MSA 560.6 SSA 4.4

BC3 1.9711FSP 2393 861 4320.6 SG2 294.0 THA 163.66 ELI 1533.4 EL2 83.7 ALF 167.85

LAUNCH DATE NOV 1 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 237.81 LAp .32

RC 183.786 GL 38.62

PLANETCK_ENTRIC CONIC

C3 24.638 VHL 4.964

LNCH AZMTH LNCH TIME

59.43 11 33 48

120.57 18 22 23

59.43 11 33 46

120.57 18 22 23

59.43 11 33 46

120.57 18 22 23

DIFFERENTIAL CORRECTIONS

TOE .9071TRA-2.3703

ROE -.1343 RRA .7744

FDE -.1217 FRA 4.6772

BOE .9170 8RA 2.4936

DISTANCE 543.272 EARTH TO MARS

LOt. 38.61 VL 33.383 GAL -4.74 AZL 84.66 HCA 174.45 SMA 197.06 ECC .25928 INC 5.3438 vl 30.013

LOP 213.08 VP 21.039 GAP 9.20 A ZP 95.32 TAL 336.69 TAp 151.14 RCA 145.97 APO 248.15 V2 23.106

GP -12.57 ZAL 117.73 ZAp 153.48 ETS 205.10 ZAE 160.15 ETE 323.63 ZAC 77.52 ETC 255.56 CLp 156.46

DLA 40.71RAL 184.90 RAO 6568.0 VEL 12.084 PTH 2.16 VHp 5.895 DPA -14.10 RAp 183.88 ECC 1.4055

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4223.43 -23.70 189.04 60.92 57.27 12 44 9 3623.4 -29.82 181.70

2950.37 -23.69 91.92 60.91 57.26 19 11 33 2350.4 -29.81 84.58

4223.43 -25.70 189.04 60.92 57.27 12 44 9 3623.4 -29.82 181.70

2930.37 -25.69 91.92 60.91 57.26 19 II 33 2350.4 -29.81 84.58

4223.43 -25.70 189.04 60.92 37.27 12 44 9 3623.4 -29.82 181.70

2950.57 -23.69 91.92 60.91 57.26 19 11 33 2350.4 -29.81 84.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7500 BAU .6483 SGT 4140.4 $_ 1488.1SG3 780.4 ST 1507.2 9R 387.2 SS 1093.9

RC3 -.9008 FAU .15917 RRT -._N993 RRF .9960 RTF -.9493 CRT -.9371CRS -.9405 CST .7629

FC3-8.5930 BSP 15062 SGB 4399.7 R23 -.2819 RI3 .9575 LSA 1802.6 NSA 607.3 SSA 3.5

8C3 1.9682 FSP 2448 9G1 4388.2 962 345.1 THA 160.67 EL1 1550.6 EL2 131.4 ALF 166.36

643



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 1 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC C04qI C

RL 148.46 LkL -.DO

RP 2_7.48 LAp .49

RC 186.049 GL 42.94

PLANETOCEMTRIC C04NIC

C_ 26.746 VHL 5.172

LNCH AZMTH LNCM TIME

54.22 |1 24 3

125.78 18 55 55

54.22 11 24 3

125.78 18 55 55

54.22 11 24 3

125.78 18 55 55

DIFFERENTIAL C_RRECTION8

TOE .9774 184-2.3277 TC3 1.6208 8AU .6834

ROE -.1431RRA .9579 RC3-1.0126 FAU .18152

FOE -.0877 FRA 4.7801 FC3-5.2281BSP 15616

BDE .9878 BRA 2.5171BC3 1.9111FSP 2529

OI$TANC( 546.789 EARTH TO MARS

LOL 38.61VL 33,351GAL -4.64 AZL 63.92 HCA 175.40 SMA 196.43 ECC .25649 INC 6.0844 V1 S0.015

LOP 214.04 VP 21.025 GAP 8.73 A ZP 96.06 TAL 336.98 TAp 152.39 RCA 146.05 APO 246.81 v2 23.140

GP -15.38 ZAL 115.79 ZAp 151.33 ITS 208.75 ZAE 159.09 ETE 316.10 ZAC 74.78 ETC 255.39 CLP 155.51

DLA 44.43 RAL 187.89 RAD 6568.1VEL 12.171 pTH 2.18 VHp 5.845 OPA -16.64 RAp 182.83 ECC 1.4402

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4302.42 -26.91 196.94 86.71 53.21 1235 45 3702.4 -31.50 189.85

2911.96 -26.90 89.47 66.70 53.21 19 44 27 2312.0 -31.49 82.$8

4302.42 -26.91 196.94 66.71 53.21 12 33 45 3702.4 -31.50 189.85

2911.g6 -26.g0 89.47 66.70 53.21 19 44 27 2312.0 -31.4g 82.38

4302.42 -26.91 196.94 66.71 53.21 12 35 45 3702.4 -31.50 189.85

2911.96 -26.90 89.47 66.70 53.21 19 44 27 2312.0 -31.49 82.38

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4125.6 8GR 1625.0 SG3 793.0 ST 1532.5 SR 474.2 88 1127.6

RRT -.9687 RRF .9970 RTF -.9493 CRT -.9030 CR8 -.9561 CST .7375

SG8 4511.4 R23 -.2734 R13 .9610 LSA 1846.5 M$A 659.7 SSA 2.7

$61 4492.2 SG2 416.1THA 156.59 EL1 1592.2 EL2 196.1 ALF 164.14

LAUNCH DATE NOV 1 lg64 FLIGHT TIME 230.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.DO

RP 237.15 LAP .46

RC 188.300 GL 48.67

PLANE TOCENTRIC CONIC

C3 $0.874 VHL 3.556

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

48.08 11 21 39 4393.68 -27.62

131.92 19 37 23 2892.40 -27.60

48.08 11 21 39 4393.68 -27.62

181.92 19 37 23 2892.40 -27.80

46.08 11 21 39 4393.68 -27.62

131.92 19 37 23 2892.40 -27.60

DIFFERENTIAL CCRRECT1ONS

TOE 1.1766 TRA-2,2594

ROE -.2132 RRA 1.2298

FOE -.2818 FRA 4.7?05

BDE 1.1957 8RA 2.5724

DISTANCE 550.323 EARTH TO MARS

LOt. 38.61 VL 33.320 GAL -4.54 AZL 82.76 HCA 176.36 SMA lg5.83 ECC .25382 INC 7.2163 Vl 30.015

LOP 213.00 VP 21.014 GAP 8.30 AZP 97.20 TAL 337.27 TAp 133.63 RCA 146.13 APO 245.54 V2 2S.174

GP -19.52 ZAL 113.24 ZAP 148.1g ITS 213.37 ZAE 156.78 ETE 306.96 ZAC 70.72 ETC 255.06 CLP 154.38

OLA 49.07 RAL 192.7g RAD 6568.2 VEL 12.339 pTH 2.22 YHp 5.866 DpA -20.29 RAp 180.57 ECC 1.5081

|NJ L.O_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1HJ 2 LAT 1NJ 2 LONG

206.28 75.83 47.67 12 34 53 3793.7 -32.83 199.66

88.26 75.82 47.67 20 25 35 2292.4 -32.81 81.65

206.28 75.83 47.67 12 34 53 3793.7 -32.83 199.66

88.26 75.82 47.67 20 25 35 2292.4 -32.81 81.65

206.28 75.83 47.67 12 34 53 3793.7 -32.83 199.66

88.26 75.82 47.67 20 25 35 2292.4 -32.81 81.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4298 8AU .7322 SGT 4079.8 $GR 2317.9 $63 782.7 ST 1616.4 SR 622.1 $$ 1150.7

flC3-1.1300 FAU .16240 RRT -.9672 RRF .9975 RTF -.9481 CRT -.8832 CRS -.9675 CST .7359

FC3-4.3537 8SP 16121 $66 4892.3 823 -.2581 R13 .9658 LSA 1960.9 NSA 692.0 SSA 1.9

BC3 1.8224 FSP 2479 SGI 4664.0 SG2 314.9 THA 150.82 EL1 1709.8 EL2 275.8 ALF 160.70

LAUNCH DATE NOV 1 lg64 FLIGHT TIHE 242.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC

RL 148.45 LAL -.DO

RP 235.06 LAP .27

RC 201.544 GL -49.73

PLANETOCENYRIC CON I_

C5 27.717 VHL 5.265

LNCH AZMTH LNCH TIME

11.6S 13 2 14

11.6S 23 54 24

21.68 13 52 48

21.63 23 44 20

$1.63 14 49 42

31.65 23 32 22

DIFFERENTIAL CORRECTIONS

TOE 2.5596 TRA-1.7074 TC3 1.3706 8AU .9596

ROE 2.6345 RRA-1.0187 RC3 2.0398 FAU .15377

FDE-§.9STg FRA 2.0366 FCS-4.8031 8SP 18777

BOE 3.6675 BRA 1.9882 BC3 2.3903 FSP 2375

DISTANCE 572.012 EARTH TO MARS

LOL 38.61VL 33.160 GAL -4.06 AZL g6.98 HCA 182.24 8MA 192.81ECC .24010 INC 6.9751 Vl 30.015

LOP 220.83 Vp 20.998 GAP 5.77 AZP 83.03 TAL 338.79 TAp 161.03 RCA 146.51 APO 239.10 V2 23.387

GP 32.90 ZAL 111.17 ZAP 135.10 ITS 137.83 ZAE _.33 ETE 75.29 ZAC 121.53 ETC 253.40 CbP 147.53

DLA -38.34 RAL 142.03 RAD 6568.1VEL 12.210 pTH 2.19 VHp 5.883 DpA 27.47 RAp 202.93 ECC 1.4562

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM |NJ 2 LAT INJ 2 LONG

2615.84 -10.87 84.94 332.27 169.59 13 45 50 2015.8 -3.00 83.91

1125.70 79.77 358.93 41.55 87.81 24 13 10 525.7 76.80 319.84

2368.79 -8.63 81.06 340.87 160.84 14 35 36 1968.8 -1.07 78.86

1135.08 71,01 358.76 40.87 94.44 24 3 15 535.1 70.03 335.20

2485.86 -5.07 73.43 349.17 152.39 15 31 8 1885.9 2.03 72.15

1152.55 62.10 358,97 38.16 99.40 23 51 35 552.6 62.55 342.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4017.1 SGR 3880.5 SG3 750.1 ST 2875.7 SR 2920.7 88 3514.0

RRT ,9623 RRF -.9990 RTF -.9490 CRT .9g46 CRS .9999 CST .9928

SG8 5585.3 823 -.1868 RI3 -.9824 LSA 5263.8 MSA 274.4 SSA .7

SG1 5332.5 SG2 766.4 THA 43.97 EL1 4093.2 EL2 213.9 ALF 45.45

LAUNCH DATE NOV 1 1964 FLIGHT TIME: 244.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -,00

RP 234.71 LAP .24

tic 203.699 GL -35,33

PLANETOCENTRIC CC_IIC

C3 18.303 VHL 4.278

LNCH AZMTH LNCH TIME

90.O0 22 31 12

90.00 2 32 19

100.00 28 29 28

1OO.00 4 16 45

110.00 23 54 4

110.00 8 8 37

DIFFERENTIAL CORRECTIONS

TOE 1.8136 TRA-1.7858 TC3 2.3888 BAU .8124

ROE 1.4082 RRA -.8933 tiC3 2.3283 FAU .18841

FDE-S.1337 FRA 3.1439 FCS-8.9120 88P 18790

80E 2.2961 8RA 1.9970 BC3 3.3202 FSP 304!

DISTANCE 575.663 EARTH TO MARS

LOL 38.61 VL 33.137 GAL -3.99 AZL 94.29 HCA 183.21 SMA 192.38 ECC .23813 INC 4.2923 Vl 30.013

LOP 221.81 VP 21.001 GAP 5.36 AZP 85.71 TAL 339.05 TAp 162.26 RCA 146.57 APO 238.19 V2 23.424

GP 25.06 ZAL 115.72 ZAP 140.04 ITS 144.49 ZAE 152.84 ETE 71.57 ZAC 114.21 ETC 254.49 CLP 147.80

DLA -25.07 RAL 148.23 RAO 8587.7 VEL 11.819 PTH 2.09 VMP 5.265 Dp4 19.98 RAp 200.10 ECC 1.3012

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME F_) CST TIM INJ 2 LAT INJ 2 LONG

1263.51 9.26 346,57 10.88 116.88 22 52 15 663,5 12.79 339.67

5767.42 27.01 274.28 lS.87 98.85 4 8 27 3167.4 27.96 265.74

1075.40 7.30 331.89 9.83 119.07 23 47 23 475.4 11.12 324.99

5430.78 29.21 249.85 17.21 96.67 5 47 15 4830.8 29.82 241.10

998.20 3.08 323.24 7.23 124.08 24 10 42 398,2 7.58 316.98

5080.73 34.15 223.68 17.64 91.66 7 33 18 4480.7 34.00 214.44

M|D-COUR$( EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 4119.9 SGR 3045.0 SG3 973.8 ST 2555.5 SR 1928.1 $9 3192.7

RRT .9649 RRF -.9995 RTF -.9566 CRT .9941CRS 1.0000 CST .9938

SGB 5123.1 R23 -.2011 813 -.9795 LSA 4514.9 MSA 239.5 8SA 1.8

SG1 3081.9 SG2 648.6 THA 36.18 ELI 3196.9 EL2 166.7 ALF 36.99

644



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUHCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.48 LAL -.OO

RP ZS4.35 LAP .21

RC 205.837 ;L -25.23

PLANETOCENTRIC CONIC

C3 14.gZ9 VHL 3.884

LNCH AZMTH LNCN TIME

go. DO 20 48 41

go.o0 4 43 29

100.00 2E 1 32

100.00 8 13 20

110.00 Z2 50 52

110.00 7 40 30

FLIGHT TIN( Z48.00 ARRIVAL DATE JUL 5 1965

DISTANCE 579.333

LOL 38.81 YL 33,115 GAL -3.92 AZL 92.$6 HCA 184.20 SNA

LOP 22E.80 VP 21,008 GAP 4.99 kip 87.15 TAL 339.28 TAp

;P 20.23 ZAL 118.01 ZAP 142.13 ET$ 150.16 ZA( 157.5• ETE

EARTH TO MARS

1•1.9• ECC .23625 INC 2.8581 Vl 30.013

163.4• RCA 146.63 APO 237.34 VZ 23.461

69.6• ZAC 109.62 ETC 854.98 CLP 147.30

DLA -15.50 RAL 131.•2 RAD GSG7.G VEL 11.675 PTH 2.05 VNP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH %NJ TIME

1643.06 -2.•5 7,•• 8.09 11•.19 21 16 4

5Z94.81 27.E1 239.9• 13.46 •1.86 6 11 43

140•.05 -3.•1 350.02 7.50 t19.66 22 25 0

5004.86 2•.42 2_8.44 13.25 •0.32 7 36 45

1253.57 -6.65 S_J.•I 5.•1 123.61 23 11 44

4732.10 31.57 IN.9• lZ.49 76.15 • 59 22

DIFFERENTIAL COIRECTIONS

TOE 1.3995 TRA-l.SE73 TC3 2.7999 BAu .71•9

ROE .8784 RRA -.7827 NC3 Z.2•55 FAU .20800

FOE-4.353R FRA 3.9544 FC-12.0E17 BSP 1•524

ROE 1.8496 BRA 1.9879 8C3 3.6017 FSP 3649

LAUNCH DATE NOV 1 1964

MID-COURSE EXECUTION ACCURACY

$GT 4110. 4 SGR 24••.• SG3 1111.8

RRT .9342 RRF -.9995 RTF -.95•1

SG8 4•05.1 R23 -,2171 Rl_ -.971•

SG1 4771.3 V,,2 5641.7 THA 30.76

4.947 DpA 15.44 RAP 198.31 ECC 1.2457

PO CST TIM INJ 2 LAT INJ 2 LONG

1045.1 .94 1.26

4694.6 25.81 231.58

80•.0 .06 343.49

4404.9 26.79 210.01

653.6 -2.19 330.37

4132.1 29.34 188.47

ORBIT DETERMINATION ACCURACY

ST 2241.1 SR 1545.8 SS 2869.8

CRT .9935 CR$ 1.0000 CST .9938

LSA 3•76.5 MSA 204.4 SSA 3.6

EL1 2610.7 ELI 131.8 ALF 30.90

FLIGHT TIRE _4•.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 14•.46 LAL -.OO _ 38.81 VL 33.094 GAL

RP 233.98 LAp .1• lOP 283.79 Vff 21.017 GAP

GF 17.02 ZAL 119.03 zAP 142.89 ST• 154.61 ZN[ 160.•5 ETE •9.21 ZAC 108.55

DI•TANCE 5•3.020 EARTH TO MARS

-3,85 AZL •1.96 HCA 185.1• SMA 191.60 ECC .23446 INC 1.9659 vl 30.013

4.57 AZP 88,05 TAL 338.52 TAP 164.70 RCA 146.68 AP<) 236.52 V2 23.498

ETC 255.25 CLP 146.52

12.46 RAP 197.06 ECC 1.2201

PO C$T TIM INJ 2 LAT INJ 2 LONG

1251.9 -5.77 12.94

4437.5 21.00 214.27

1003.0 -6.51 354.23

4161.4 21.80 193.67

• 19.2 -•.46 339.09

3917.9 23.09 174.21

ORRIT DETERMINATION ACCURACY

ST 200•.• SR 1007.1 SS 25•3.1

CRT .9928 CRS .9998 CST .9949

LSA 3413.4 MSA 168.6 SSA 6.6

EL1 2242.• EL2 107.1 ALF 26.55

RC 207.938 64. -18.02

PLAN(TOCENTNIC CONIC

CS 13.874 VI_ 3.•57

LNCH AZMTH LNCH TIME

90.00 19 59 2•

90.00 5 31 2

100.00 21 1• 87

100.00 T 18 34

110.00 22 15 19

110,00 • 34 91

DLA -•.89 RAL 154.12 RAO 63•7.5 IflEL 11.S09 PTH 2.03 VHP 4.73• DpA

L-I TIN( INJ LAT |NJ IGNG INJ RT AS(: |NJ AZNTH INJ TIN(

1851.•3 -9.44 12.•9 •.43 11•.•2 20 30 20

5037.85 23.48 _.Oe 11.44 73.•• 7 14 59

1803.09 -10.36 ,91 7.95 11•.20 21 43 20

47•1.3R 24.45 801.4• 11.11 72.25 • 35 55

1419.84 -11.78 345.53 •.52 121.9• 22 38 5•

4517.84 27,08 181.93 10.06 6•.30 • 49 39

DIFFERENTIAL C_RRECTICN•

TOE 1.1556 TRA-I.IRtl TC3 3.0493 JAU .81144

ROE .S078 RMA -.6853 RC$ 2.1243 FAU .29)68

FDE-3.7RO£ FRA 4.5531FC-14.4T03 BliP 1_43

ROE 1.3038 8RA 1.R534 BC3 3,7183 F•IP 4102

NID-CouRIE [XI[CUTION ACCURACY

JET 4079.S 84_ 2121.3 14;3 121•.3

RRT .9830 RRF 0.9994 RTF -.95••

MM 48|8.0 R23 -.L_•I R13 -.9731

$81 4562.? 862 $10.1 THA 2•.•6

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 233.68 LAP .15

RC 210,060 GL -IE.71

PLAN[TOCENTRIC CONIC

C3 12.5E5 YNL 3.539

LNCN AZMTH LNCN TIME

90.00 19 E• 43

R0.00 8 3• 14

100.00 EO 46 25

100.00 T 59 14

110.00 21 50 58

110.00 9 11 1•

PLIGHT TIM( Z50.OO ARRIVAL DATE JUL 9 1965

DISTANCE SOS.T22 EARTH TO MARS

LOL 38.61 VL 33.074 GAL -3.7• AZL •1.35 HCA 1•6.17 SNA 191.24 ECC .23273 INC 1.3582 Vl 30.013

LOP 224.7• VP 21,028 GAP 4.1• AZP •8.6• TAL 339.74 TAp 165.91 RCA 146.73 APO E3S.T5 VE 23.536

GP 14.7• ZAL 119.3• ZAP 142.83 ETS lS•,O• ZN[ 183.29 ETE 70,01 ZAC 104.3• [TC 255.41CLP 145.60

OLA -3.53 RAL 155,•• RAO •5•?,5 VEL 11.572 PTH 2.02 VHF 4.577 DPA 10.3• RAP 198.1• ECC 1.•Oil

L-I TIME INJ LAT INJ LGNG INJ RT ASC INJ AZ14TM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

199•.91 -13.•2 2•.27 9.41 114.9• 20 0 2 1398.9 -10.34 21.32

48•2.08 19.•5 210.$5 10.61 •9.1• 7 57 16 4262.1 18.65 203.87

1741.•4 -14.•9 •.•3 •.98 11•.33 21 15 27 1141.• -11.04 2.05

45•4.37 20.5• 180.59 10.2) •7.•1 9 15 48 3994.4 17.37 183.25

1540.05 -17,02 352,32 ?,S• 120.10 22 16 32 940.0 -12.•9 345.64

436•.92 22.87 172.31 9.07 63,86 10 24 4 376•.9 19.2• 165.12

DIFFERENTIAL CO_RECTION$

TOE 1.0086 TRA-l.7951 TC3 3.2442 RAU ,•3•3

ROE .463• RRA -.59•9 RC3 E,001• FAU ,24040

FOE-3.420• FRA 4.9204 FC-18.81•5 |SiP 15517

80E 1.1109 BRA 1.8924 8C3 3.8120 FSP 4342

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SET 4031.| •GR 1•7•.0 SG3 131•.0 ST 1853.1 SR •09.3 SS 2390.1

RRT .9•91 RRf -.9991 RTF -.•§92 CRT .9924 CRS .9992 CST .9961

44•5.0 R23 -.233T R13 -.9714 LSA 3127.7 MSA 136.5 SSA 11.0

• 81 4440. § 8GZ 488.8 THA 24.30 ELI 2020.1 EL2 91.2 ALF 83.48

LAUNCH DATE NOV 1 19Q4 FLIGHT TIN[ 242.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 148.48 LAL -.00 _ 3•.•1 V1L 33,055 GAL

RP 233.23 LAP .11 LQP 225.77 VIP 81.041 GAP

DISTANCE 590.439 EARTH TO MAR8

-3.72 AZL 90,•1 HCA 1•?.17 8MA 190.89 ECC .23114 INC .9094 vl 30.013

3.•0 AZP 89,10 TAt. 33•.95 TAp 167.12 RCA 146.77 APO 235.02 V2 23.574

ETC 255.51 CLP 144.60RC 212,144 GL -•.88

PLAIMETOCENTRIC CONIC

C3 18.000 VHL 3.41kl

LNCH AZNTH LNCH TIN(

90.00 19 2 13

90.00 7 9 34

100.00 20 23 43

100.00 8 30 45

110.00 21 32 21

110.00 9 38 30

G4B 13.09 ZAL 119.40 ZAP 142.3• EYE 160.•3 ZAE 1•5.18 ETE 72.04 ZAC 102.73

OLA .3• RAL 156.70 RM) •$87.5 VEL 11.549 PTH 2.02 VI4p 4.443 DPA

b-I TIN( INJ bAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2150.8• -18.92 33,01 10,4• 113.05 19 37 23

4739.11 18.31 202.$8 10.33 ••.33 • 28 27

1•47.75 -17,TJ 13,27 10.00 114.43 20 54 31

4470.27 17,1• 1•2.92 9.95 85.15 9 45 13

1832.82 -20,11 357.75 6.86 11•.24 21 59 34

4257.87 18,4R 165.57 8.72 81.34 10 49 34

8.87 RAp 195.46 ECC 1.1975

PO CST TIM INJ 2 LAT INJ Z LONG

1510.7 -13.65 27.85

4132.1 13.00 195.47

1847.7 -14.34 6.18

3670.3 13.69 175.87

1032.9 -18.18 350.84

3657.8 15.5I 136.71

ORBIT DETERMINATION ACCURACY

ST 1721.4 Lq •74.4 SS 2222.4

CRT .9917 CRS .9978 CST .9977

LEA 2868.8 144kA 106.9 SSA 18.0

EL1 1847.0 EL2 80.7 ALF 21.28

DIFFERENTIAL CCRRECTION8

TOE .8952 TRA-1.7835 TC3 3.3302 |Au .GIL_8

ROE .3740 RRA 0.5358 RC3 1.•722 FAU .2§3R3

FD(-3.1118 FRA 5.28?8 FC-18.3206 BliP 13118

BID( .9702 BRA 1.•432 BC3 3.8204 FSP 4812

M|D-COURW[ EXECUTION ACCURACY

SET 4003.0 _ 18H18.4 SG3 1404.1

RRT .9809 RRF -.!19•8 RTF -.9395

SGa 4344.S 223 -.2371 R13 -.8?OQ

SG1 4322.9 $62 433.2 THA 22.30

$45



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE MO¥ 1 1964

HELIOCENTRIC CONIC

RL 148.49 LAb

RF 23R.88 LAP

RC tt4.ElO ;L -5.55

PLAN(TOCENTRIC CONIC

CS 11.940 YHL S.412

LMCN AZMTH LNCH TIME

90.00 18 48 39

90.00 7 55 $7

100.00 2D 5 $5

100.00 8 55 21

110.00 21 17 29

110.00 9 59 59

-.DD LOt.

.D8 LOP 229.77 VP 21.D5S GAP 3.43 AZF 89.43 TAL 54D.16 TAP 168.32 RCA 146.81 Apo 234.32

;p 11.81 ZAL 119.25 ZAP 141.95 ETS 165.04 ZAE 166.70 ETE 75.31 ZAC 1DI.47 ETC 255.58 CLP 143.54

DLA S.44 RAL 157.59 RAD 6597.4 VEL 11.554 PTM 2.01 VHP 4.324 DPA 7.75 RAP 194.86 ECC 1.1916

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2199.65 -lg.20 40.54 11.46 111.22 19 19 16 1599.6 -16.15 33.19

4930_38 13.46 196.48 10.55 64.85 8 52 47 4030.4 g.96 189.55

1952.08 -20.08 20.49 11.09 112.62 20 57 45 1332.1 -16.84 13.19

4373.16 14.31 177.14 9.95 63.47 10 8 14 3773.2 10.63 170.28

1706.96 -22.43 2.25 9.94 116.50 21 45 56 1107.0 -18.69 555.11

4171.05 16.58 160.52 8.66 59.67 11 9 26 3571.1 12.42 153.86

FL|GNT TIME 254.00 ARRIVAL DATE JUL 13 1965

DISTANCE 594.170 EARTH TO WARS

38.61 VL 35.037 GAL -5.67 AZL 90.57 MCA 188.19 9MA 190.57 ECC .22999 INC .5711 vl 30.013
V2 23.612

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

1DE .8108 TRA-l.7852 TCS 3.$800 BAU .5935 SGT 3947.0 8GR 1548.2 SG3 1488.0

flOE .3150 RRA -.4842 RCS 1.7687 FAD .26756 RRT .9594 RRF -.9979 RTF -.9596

FOE-E.8806 FRA 5.6017 FC-19.9008 BSP 14791 SGB 4299.7 R23 -.2385 R13 -.9690

BiDE .8699 BRA 1.7900 BC3 3.8139 FSP 4925 $4;1 4220.0 SG2 408.3 THA 20.83

LAUNCH DATE NOV I 1964 FLIGHT Title 256.00

HELIOCENTRIC r..QHIC DISTANCE 597.915

RL 148.4S LAL -.00 LOL 58.61VL SS.020 GAb -S.61 AZL 90.31HCA 189.16 SMA 190.26 ECC .22812

RIP 838.51 LAP .05 L_ 227.77 VP 21.072 GAP 3.06 AZP 89.70 TAL $40.$5 TAP 169.52 RCA 146.65

RC 818.898 GL -3.00 DIP 10.80 ZAL 118.96 ZAP 141.13 ET8 164.84 ZAE 167.90 (TE 79.85 ZAC 100.46

PLAMETOCENTRICCCNIC

C$ 11.875 VHL S.$72 DLA 5.92 RAL 158.19 RAO 6967.4 VEL 11.522 PTH 2.0t VHP 4.216 DpA 6.86

LNCH AZMTH LI_H TIM( L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 28 14 2272.77 -20.94 45.20 12.35 109.51 19 4 7 1672.8

90.00 7 56 47 4547.59 11.01 191.63 10.46 63.75 9 12 35 3947.6

100.00 19 50 23 2001.55 -21.83 24.89 11.97 110.94 2D 29 44 1401.3

100.00 9 15 19 4294.24 11.88 172.56 10.02 62.$8 10 26 53 $694.2

110.00 21 5 3 1767.66 -24.22 6.05 10.86 114.90 21 $4 31 1167.7

110.00 10 17 8 4100.70 14.12 156.56 8.71 58.54 11 25 29 5500.7

DIFFERENTIAL COIRECTION9 MID-COURW[ ExECUTION ACCURACY

TDE .7397 TRA-1.6853 TCS S.$822 8AU .5739 $GT 3879.5 SGR 1437.8 863 1568.8

ROE .2797 RRA -.4457 RCS 1.8754 FAU .28027 RRT .9575 RRF -.8969 RTF -.9599

FDE-2.8800 FRA 5.9095 FC-21.$351 DIP 14506 S_ 4137.3 R23 -.2392 R13 -.9679

ROE .7887 BRA 1.7408 BC3 3.7744 FSP 5228 SG1 4118.9 SG2 390.6 THA 19.72

ORBIT DETERMINATION ACCURACY

ST 1617.2 SR 585.9 SS 2098.9

CRT .9907 CRS .9993 CST .9988

LSA 2711.8 MSA 84.8 SSA 28.0

ELI 1717.8 EL2 75.0 ALF 19.72

ARRIVAL DATE JUL 15 1969

EARTH TO MARS

INC .3080 Vl 30.013

APO 293.66 V2 23.650

ETC 255.63 CLP 142.43

RAp 194.34 ECC 1.1872

INJ 2 LAT INJ 2 LONG

-18.09 37.69

7.40 184.81

-18.79 17.41

8.07 165.62

-20.86 358.71

9.85 150.D5

ORBIT DETERMINATION ACCURACY

ST 1525.8 SR 518.7 SS 1998.0

CRT .9891 CRS .9912 CST .9995

LSA 2565.S MSA 72.7 SSA 39.5

ELI 1609.9 ELI 72.5 ALF 18.82

LAUNCM DATE NOV 1 1964 FLIGHT TIM( 258.0D ARRIVAL DATE JUL 17 1985

HELIOCEMTRIC CONIC

RL 148.48 LAL -.DD

RP 232.14 LAP .D2

RC 816.287 GL -.92

PLANETOCENTRIC CONIC

CS 11.182 YHL S.541

LNCH AZMTH LNCH TIME

90.00 18 12 8

90.00 6 14 SO

100.00 19 37 20

100.00 9 St 59

110.00 2D $4 22

110.00 1D 31 2S

DIFFERENTIAL CORRECT|ONS

TOE .697S TRA-1.6251 TCS 3.4222 BAU .5646

ROE .2479 MflA -.4067 RC3 1.8129 FAU .28514

FDE-2.5596 FRA 6.1559 FC-22.8907 8SP 13799

DOE .740Z BRA 1.67S3 BC3 S.7832 FSP 5425

DISTANCE 801.$74 EARTH TO MARS

LOL 58.61 VL 35.094 GAL -5.59 AZL 90.09 HCA 19D.17 SMA 18g.96 ECC .22972 IMC .0788 vl 30.013

LOP 228.77 Yp 21.090 GAP 2.70 AZP 89.91 TAL 34D.54 TAP 170.71 RCA 146.89 APO 233.03 V2 23.689

GP 9r. 99 ZAL 118.67 zAP 140.20 [TS 166.34 ZAE 168.83 ETE 85"67 ZAC 99.64 ETC 255"68 CLP 141.27

DLA 7"99 RAL 158.64 RAD 6597"4 VEL 11.519 PTH 2.01 vHP 4.115 DpA 6.18 RAP 193.85 ECC 1.1837

L-I TIME IN3 LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2354.45 -22.29 49.22 19.07 107.94 18 51 3 1734.4 -19.63 41.96

4478.18 8.89 197.89 10.82 63.01 9 29 8 3878.2 5.20 18D.89

2059.68 -25.20 28.88 12.74 109.40 20 11 40 1459.7 -20.34 21.05

4228.20 9.75 168.79 10.16 61.60 10 42 27 $628.2 5.88 162.14

1818.58 -25.84 9.32 11.89 113.42 21 24 41 1218.6 -22.25 1.81

4042.05 12.01 153.$2 8.81 57.75 11 38 48 $442.0 7.67 146.92

MID-r..OUflSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3815.8 SGR 1355.8 SG3 1654.7 ST 1465.1SR 475.8 SS 1937.5

RRT .9573 RRF -.9958 RTF -.9GOS CRT .9882 CRS .9859 CST .9992

SG8 4049.5 R23 -.2339 R13 -.9682 LSA 2473.7 MSA 78.6 SSA 41.8

$I;1 4032.5 SG2 370.9 THA 18.95 ELl 1538.9 EL2 69.4 ALF 17.83

LAUNCH DATE NOV 1 1964 FLIGHT TIJE 260.00 ARRIVAL DATE JUL 19 1969

NELIOCENTRIC CONIC

RL 148.46 LAL -.00 LOL 38.61 VL 32.988 GAL

RP 231.76 LAP -.02 LOP 229.78 VP 21.109 GAP

DISTANCE 605.445 EARTH TO MARS

-3.51 AZL 89.92 HCA 191.17 SNA 189.68 ECC .22540 INC .0842 Vt 30.013

2.34 AZP 90.08 T/d. 340.72 TAp 171.89 RCA 146.95 APO 292.44 V2 23.728

RC 220.299 r,d. .82 GP

PLANETOCENlrRIC _lC

C3 10.989 VNL S.315

LNCH AZMTH LNCH TIN(

90.00 17 59 45

90.00 O 29 40

100.00 19 25 5S

100.00 9 48 19

110.00 2D 45 1

110.00 tD 43 35

DIFFERENTIAL CC2RECTION$

TOE .8528 TRA-1.5717 TC3 3.4020 BAU .5485

ROE .2272 RRA -.3788 RC3 t.5545 FAU .3085I

FOE-2.4272 FRA 6.4287 FC-24.$057 OSP 13365

ODE .6910 liRA 1.6197 BC3 3.7403 FSF 5708

9.32 ZAL 118.35 2AP 139.17 ET8 167.80 zA( 169.48 [TE 92.66 ZAC 98.94 ETC 255.71 CLP 140.07

DLA 9.72 RAt. 158.99 RAID 6567.4 VEL 11.508 PTH 2.00 VNP 4.020 DpA 5.65 RAP 193.40 ECC 1.1808

L-I TIME INJ LAT INJ 1._AG INJ RT ASC INJ AZMTH |NJ TINS I_) CST TIM INJ 2 LAT INJ 2 LONG

2587.48 -23.35 52.74 13.71 108.48 18 39 32 1787.5 -20.87 44.95

4418.68 7.04 184.24 10.78 82.§0 8 43 19 3818.7 3.30 177.56

L_09.70 -24.29 31.99 13.39 107.98 20 1 2 1509.7 -21.61 24.22

4171.71 7.90 183.61 10.31 61.08 10 55 45 3571.7 S.99 159.02

1882.07 -28.78 12.18 12.38 112.08 21 16 3 1262.1 -23.55 4.51

3992.10 10.18 t50.81 8.94 57.19 11 SO 7 3392.1 5.78 144.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3739._86R 1287,3 $¢,3 1737.4 ST 1400.2 SIR 441.5 SS 1879.3

RRT .9580 RRF -.9943 RTF -.9604 CRT .9865 CRS .9782 CST .9981

SG8 3951.4 R23 -.2304 R13 -.9679 LSA 2362.4 MSA 101.4 SSA 37,0

SGI 3935,1 SG2 359.6 TNA 18.39 EL1 1466.S EL2 69.0 ALF |7.|_
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUMCH DATE NOV ! 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 281.38 LAP -.05

RC 222.292 GL 2.31

PLANETOCENTRIC CONIC

CS 10.841 VHL 3.293

LNCH AZMTH LNCH TIME

90.00 17 48 42

90.00 8 42 SS

100.00 19 15 41

100.00 9 58 37

110.O0 20 36 42

110.00 10 54 5

FLIGHT TIM( 262.00

DISTANCE 609.224

LOL 38.61 VL 32.973 GAL -3.47 AZL 89.77 HCA 192.19 SMA

LOP 280.79 VP 21.130 GAP 1.99 AZP 90.23 TAL 340.88 TAp

GP 8.76 ZAL 116.02 ZAP 136.07 ETS 168.68 ZA( 169.85 ETE

DLA 11.21 RAL 159.27 RAD 6567.4 VEL 11.499 PTH 2.00 VHp

L-I TIME INJ LAT INJ LONG INJ NIT ASC INJ AZMTH

2485.83 -24.21 55.87 14.26 105.15

4366.81 5.40 181.31 10.96 62.16

2153.30 -85.16 $4.98 13.95 106.67

4122.58 6.26 162.87 10.47 60.71

1899.78 -27.72 14.71 12.99 110.85

$948.87 6.58 148.29 9.OT 56.78

OIFFEREMTIAL C_RRECTIONS

TOE .5882 TRA-l.54_9 TC3 3.8660 BAu .5207

ROE .2095 RRA -.3580 RC3 1.4971 FAu .S1979

FDE-2.2638 FRA 6.7329 FC-25.5575 B_P 13494

6DE .8244 6RA 1.5639 9C3 3.5929 FSP 6100

LAUNCH DATE NOV 1 lg64

MIO-COURSlE EXECUTION ACCURACY

6GT 3628.4 $GR 1226.1SG3 1816,1

RRT .9497 ImF -.9926 RTF -.9570

3830.6 RZ3 -.2375 R13 -.9649

SG1 3613.1 SGZ 366.0 THA 17.99

FLIGHT TIN( 264.00

ARRIVAL DATE JUL 21 1965

EARTH TO MARS

189.42 ECC .22414 INC .2312 Vl 30.013

173.07 RCA 146.96 APO 231.87 V2 23.766

100.57 ZAC 98.34 ETC 255.74 CLP 138.82

3.931 OpA 5.23 RAp 192.96 ECC 1.1784

IHJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

18 29 16 1833.8 -21.90 47.96

9 55 41 "3766.6 1.63 174.66

19 51 35 1553.3 -22.65 27.04

11 7 19 3522.6 2.33 156.31

21 8 22 1299.6 -24.63 6.91

11 59 54 3348.9 4.14 142.00

ORBIT DETERMINATION ACCURACy

ST 1313.8 SiR 412.4 SS 1818.9

CRT .9810 CRS .9669 CST .9970

LSA 2277.9 MSA 120.4 SSA 36.7

EL1 1374.9 EL2 76.5 ALF 17.17

ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC DISTANCE 613.018 EARTH TO MARS

RL 146.46 LAL -.00 LOL 36.61VL 32.959 GAL -3.42 AZL 89.64 HCA 193.20 SNA 189.17 Ecc .22295 INC .3553 vl $0.018

RP 231.01 LAp -.08 LOP 231.61VP 21.153 GAP 1.65 AZP 90.35 TAL 341.04 TAp 174.24 RCA 146.99 APO 281.34 v2 23.807

RC 224. 266 GL 3.59 6P 8.26 ZAL 117.70 ZAP 136.89 ET8 168.62 zAE 169.91 ETE 109.00 ZAC 97.82 ETC 255.76 CLP 137.54

PLANETOCEMTRIC CONIC

C3 10.712 VHL 3.278 OLA IZ.51RAL 159.48 RAi) 6867.4 V(L 11.493 PTH 2.00 VHP S.845 DpA 4.91 RAp 192.51ECC 1,1763

LNCH AZ14TN LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH IMJ TIME PO CST TIM ZMJ 2 LAT INJ2 LONG

90.00 17 38 41 2474.95 -24.98 89.87 14.72 103.91 18 19 56 1874.9 -28.76 50.67

90.00 8 54 38 4320.61 3.93 178.73 11.12 61.93 10 6 $9 3720.8 .15 172.09

100.00 19 6 26 2191.87 -85.90 37.56 14.44 105.46 19 42 59 1591.9 -23.53 29.57

100.00 10 9 35 4071t.1R 4.82 160.47 20.83 60.46 11 17 32 3479.1 .85 153.93

110.00 20 26 18 1988.94 -88.51 19.98 13.Sl 109.72 21 1 25 1382.9 -25.55 9.04

110.00 11 3 17 3910.81 7.15 146.86 9.19 56.48 12 8 28 3310.8 2.69 140.01

DIFFERENTIAL C._RRECTION6 MID-COURSE EX[CUTICN ACCURACY ORBIT DETERMINATION ACCURACy

TDE .5540 TRA-I.487E TCS 3.8044 BAU .8044 9GT $589.8 8GR 1184.7 $63 1902.4 ST 1258.9 SR 394.2 SS 1788.5

ROE ,1993 RRA -.8371RC8 1.4684 FAU .33401 RRT .Ikl69 RRF -.9907 RTF -.9561 CRT .9778 CRS .9548 CST .9947

FDE-2.1726 FRA 7.0126 FC-86.9948 BSP 13013 _ $781.4 R23 -.2354 R13 -.9640 LSA 2217.4 MSA 144.? SSA 34.1

BOE .5888 BRA 1.5880 BC3 3.5884 FSP 8578 SGI 3704.7 SG2 362.9 THA 17.81 EL1 1316.8 ELI 78.0 ALF 17.09

LAUNCH DATE NOV | 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUL 25 1965

HELIOCEHTRIC CONIC

RL 148.46 LAL -.O0

RP 230.62 LAp -.11

RC 226.222 GL 4.71

PLANETOCENTRIC CONIC

C3 10.597 VHL 3.255

LNCH AZMTH LNCM TIN(

90.00 17 29 32

90.00 9 5 9

100.00 18 56 3

100.00 10 19 20

110.00 20 22 24

110.00 11 11 28

Gtt_TANCE 616.834

LOL 36.61 VL 32.946 GAL -3.38 AZL 89.53 HCA 194.22 SMA

LOP 232.82 VP 21.177 GAP 1.31 AZP 90.45 TAL 341.19 TAP

GP 7.87 ZAL 117.$9 ZAP 135.65 ET8 170.44 ZAE 169.68 ETE

EARTH TO MARS

188.g3 ECC .22162 INC .4641 Vl 30.013

175.40 RCA 147.02 APO 230.84 V2 23.847

117.42 ZAC 97.35 ETC 255.79 CLP 136.21

DLA 13.65 RAL 159.65 RAO 6567.4 VEL 11.489 PTH 2.00 VHP

L-I TIME 1NJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME

2511.79 -25.50 61.22 15.15 102.76 18 11 24

4279.59 2.61 176.42 11.28 61.79 10 16 29

2226.53 -26.51 39.95 14.86 104.35 19 35 9

4040.29 S.5E 156.32 10.77 60.30 11 26 40

1968.40 -29.16 19.01 13.97 108.67 20 55 7

3876.98 5.87 144.47 9.31 56.26 12 16 5

OIFFERENTIAL CORRECTIONS

TOE .5198 TRA-1.4826 TC3 3.1098 8AU .4851

ROE .1914 RRA -.319t)

FOE-2.0807 FRA 7.2851

BOE .5539 BRA 1.4680

t..AUNC, H DATE NOV 1 1964

MID-COURSE EXECUTION ACCURACy

_T 3416.1SGR 1148.9 SG3 1989.0

RC3 1.4332 FAU .$4793 RRT .9430 RflF -.9886 RTF -.9544

FC-28.4235 9SP I8596 SGB 3804.2 RZ3 -.2350 R13 -.9626

BC3 3.4241 FSP 6676 SGI 3588.7 SG2 364.2 THA 17.79

FLIGHT TIME 868.00

DISTANCE 820.841

LOL 38.61VI. 38.933 GAL -3.85 AZL 89.44 HCA 195.24 SNA

LOP 233.64 VP 81.808 GAP .97 AZP 90.54 TAL 341.38 TAp

GP 7.52 ZAL 117.09 ZAP 134.36 ET6 171.16 ZAIE 169.17 (T(

DLA 14.65 RAL 159.80 RAO 6567.4 VI[L 11.484 PTH 2.00 VHP

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 230.24 LAp -.15

RC 228.159 GL 5.69

PLAN(TOCENTRIC ECNIC

C3 10.495 VHL 3.240

3.764 DpA 4.67 RAp 192.07 ECC 1.1744

PO CST TIN INJ 2 LAT INJ 2 LONG

1911.6 -23.46 53.12

3679.6 -1.19 169.79

1626.3 -24.26 31.86

3440.3 -.46 151.80

1362.4 -26.34 10.97

3277,0 1.40 138.24

ORBIT DETERMINATION ACCURACy

ST 1202.8 SR 380.1 SS 1762.6

CRT .9788 CRS .9402 CST .9916

LSA 2160.8 MSA 168.9 SSA 32.6

EL1 1258.7 EL2 82.6 ALF 17.18

LNCN AZNTH LNCH TIN( L-I TIM( |NJ LAT

90.00 17 21 T 2545.13 -85.98

90.00 9 14 42 4248.31 1.40

1OO.00 18 50 20 2257.41 -87.01

100.00 10 20 10 4005.26 8.33

110.00 20 16 11 1969.60 0n.78

110.00 11 16 49 8646.64 4.72

DIFFERENTIAL CCRRECTION9

TOE .4861 TRA-1.8770 TC8 8.9949 BAU .4644

ROE .1655 RRA 0.8055 RC8 1.4096 FAU .36188

FOE-1.9924 FRA 7.5658 FC-89.9516 89P 18155

60E .5222 BflA 1.4105 BCS 5.3100 FSAP 8994

ARRIVAL DATE JUL 27 1965

EARTH TO MARS

188.70 ECC .22075 INC .5595 vl 30.013

176.56 RCA 147.05 APO 230.36 V2 23.887

125.34 ZAC 96.93 ETC 255.61 CLP 134.85

3.686 DpA 4.49 RAP 191.61ECC 1.1727

INJ I._G |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63.54 15.48 101.69 16 S 32 1945.1 -24.10 55.37

174.34 11.43 61.71 10 85 24 3642.3 -2.39 167.71

48.18 15,22 103.31 19 27 56 1657.4 -24.91 33.93

158.40 10.82 60.19 11 34 $5 3405.3 -1.65 149,88

80.97 14.37 107.71 EO 4g 20 1888.8 -27.02 12.72

148.88 9.43 56.11 12 22 55 3246.6 .24 138.66

NID-COUMS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3L_93.5 _dl t119.7 663 2076.8 ST 1148.4 SIR $69.4 $6 1743.2

RRT .9399 RRF -.9863 RTF -.9523 CRT .9696 CR8 .9233 CST .9876

3479.8 883 -.2358 R13 -.9609 LSA 2110.9 MSA 198.2 SSA 31.4

SG1 3489.1 $GZ 367.8 THA 17.91 EL1 1203.3 EL2 86.3 ALF 17.41
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JPL TM 33-100 EARTH--MARS TRAJECTONIE$ (VOL. !. 1964)

LAUNCH DATE NOV I 19S4

HEL|OCENTRIC COI|C

RL 148.48 LAL -.DO

RP 2ZS,SG LAp -.I8

RC 230.0T8 GL 6.57

PLANETOCENTRIC CONIC

CS 10.402 VHL 3.228

LNCH AZMTH LNCH TIN|

SO.DO 17 13 ZO

90.00 S 23 ZS

rOD.DO 18 43 13

100.00 10 38 13

110.00 EO 10

110.00 11 25 2?

LOt.

LOP 234.97 VP 21.229 GAP .64 AZP 90.62 TAL 541.45 TAp 177.71 RCA 147.07 VZ 23.927

GP 7.21 ZAL 116.81 ZAP 133.01 ETS 171.81 ZA( 168.41 [TE 132.47 ZAC 96.55 CLP 133.44

DLA 15.55 RAL 159.9t RAO 6587.4 VEL 11.480 PTH 2.00 VHP 3.611 OPA 4.37 RAP 191.13 ECC 1.1712

L-I TIME INJ LAT |NJ LONG ZNJ RT ASC INJ 4ZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LON;

2373.34 -29.36 95.68 15.79 100.69 17 56 15 1975.5 -24.63 57.44

4208.32 .$1 172.44 11.58 61.68 lO 33 34 3608.3 -3.48 165.81

2265.99 -27.44 44.11 15.55 102.35 19 21 19 1685.7 -25.46 35.87

39?3.44 1.26 154.65 11.06 60.13 11 42 27 3373.4 -2.73 148.13

2012.$5 -30.21 22.56 14.73 106.82 20 44 1 1412.6 -27.$1 14.33

$819.22 3.88 141.44 9.54 55.99 12 29 7 3219.2 -.81 135.23

FLIGHT 1114[ 270.00 ARR|VAL DATE JUL 29 1965

0|STANCE 824.459 EARTH TO MARS

39.81 VL 32,921 GAL -3.31 AZL 89.38 NCA 196.26 SMA 186.49 (CC .21974 INC .6427 vl 30.013

APO 229.91

ETC 255.83

DIFFERENTIAL CCRRECTIO/MS HID-COURSE EXECUTION ACCURACY oRBIT OETERNINAT|ON ACCURACY

TOE .4804 TRA-t.5184 TCS 2.8644 BAU .4429 $GT 3161.2 SGR 1098.4 $83 2166.5 ST 1097.2 SR 362.0 58 1731.1

ROE .1816 RflA -.2928 tiCS 1.3923 FAU .37625 RflT .9339 RRF -.9938 RTF -.9495 CRT .9655 CRS .9049 CST .9827

FOE-1.9187 FRA 7.8453 FC-31.5133 BSP 11697 _ 3349.0 RZ3 -,2394 R13 -.9589 LSA 2069.7 NSA 216.8 8SA 30.6

ROE .4949 BRA 1.$503 9CS 3.1848 FSP 7310 S_1 3329.0 S62 373.6 THA 18.18 ELI 1151.9 EL2 89.9 ALF 17.78

LAUNCH DATE NOV 1 1984 FL|GHT TIME 272.00 ARRIVAL DATE JUL 31 1985

H(LIOCENTfllC CCM|C DISTANCE 928.308 EARTH TO MARS

RL 149.48 LAL -.00 LOL 38.91VL 32.910 6AL -3.28 AZI. 89.29 HCA 197.29 SMA 188.29 ECC .21880 INC .7174 Vl 30.013

RP 229.47 LAP -.21 LOP 235.90 _p 21.257 SAP .32 AZP 90.68 TAL 341.56 TAp 178.85 RCA 147.09 AlSO 229.49 V2 23.966

RC 231.975 r.L 7.35 6P 6.94 ZAL 119.55 ZAP 131.61 ET9 172.39 ZA( 167.43 ETE 138.66 ZAC 96.19 (TC 255.86 CLP 131.99

PLANETOCENTRIC C(_|C

CS 10.$19 _ 3.212 DLA 19.39 RAt. 190.02 RAO 9997.4 V(L 11.476 PTH 1.99 VHP 3.540 DPA 4.30 RAP 190.65 ECC 1.1698

LNCH AZMTH LNCH TgN( L-| TgN( |NJ LAT [NJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIN ZNJ 2 LAT INJ 2 LONG

90.00 17 8 9 2603.44 -28.T1 97.95 16.07 99.?6 17 49 30 2003.4 -25.09 59.35

90.00 9 31 28 41T7.17 -.70 170.71 11.73 6i.29 10 41 5 3577.2 -4.46 164.07

100.00 19 38 39 2311.49 -27.80 45.94 15.64 101.45 19 15 10 1711.5 -25.94 37.64

100.00 10 43 37 3944.36 .27 153.05 11.20 60.11 11 49 22 3344.4 -3.71 146.53

110.00 20 S 13 E034.31 -30.92 24.11 15.05 105.99 20 39 8 1434.3 -28.13 15.80

110.00 11 31 32 3794.30 2.73 140.13 9.88 55.91 12 34 46 3194.3 -1.76 133.93

O[FF[R(NTJAL C_RR2CT|ON$ N[O-¢OUR$( [XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4329 TRA-I.E590 TC3 2.70?9 2AU .4191 VeT 3016.9 I_R 1077.3 $83 2258.T ST 1044.9 SR 356.4 SS 1721.8

ROE .1797 ERA -.2822 RC3 1.3790 FAU .39042 RRT .2274 RftF -.9611RTF -.9459 CRT .9611CR$ .8941 CST .9767

FDE-I.SSS9 FRA 8.1343 FC-32.TS54 BmP 11199 _ 3203.2 R25 -.2394 R13 -.9563 LSA 2031.0 MSA 240.1 SSA 30.1

ROE .4GR$ BRA 1.2903 BC3 5.0391FSP 7951 _1 3190.3 $82 382.2 THA 18.60 ELI 1100.1 EL2 "93.5 ALF 18.29

LAUNCH DATE ROY I 1954 FLIGHT TIN( 274.00 ARRIVAL DATE AUG Z 1965

HELIOCENTRIC COliC 0! STANCE 932,202

RL 148.48 LAL -.DO LOL 39.91 VL 32.699 GAL -3.25 AZL 89.22 HCA

RP 229.09 LAP -.25 LOP 235.93 VP 21.286 GAP .00 kIP 90.74 TAL 341.67 TAP 179.99 RCA 147.11

RC 253.848 GL 9.OS GP 6.70 ZAL 116.31 ZAp 150.18 ET$ 172.92 ZAE 166,28 ST[ 143.94 ZAC 95.86

PLANETOCENTRIC CON|C

C3 10.243 VHL 3.201 DLA 17.09 RAL 160.11 RAO 8567.4 VEL 11.473 FTH 1.99 VNP 3.472 DPA 4.27

LMCH AZNTH LNCH TIME L-| TIME IMJ LAT IN_ t._ |NJ RT ASC |NJ AZNTH INJ TINS PO CST TIN

90.00 1G 59 23 2929.17 -27.00 69.48 18.32 98.98 17 43 12 2029.2

gO.DO 9 58 56 4148.49 -1.62 169.11 11.99 61.75 10 48 4 3548.5

100.00 10 30 32 2535.22 -26.11 47,84 18.10 100.60 19 9 27 1735.2

1DD.O0 10 50 28 3917.97 -.94 151.59 11.34 60.11 11 55 48 3317.7

110,00 20 O 25 2054.09 -30,99 25.53 15.35 105.21 20 34 37 1454.1

110.00 11 37 9 3771.56 1.86 138.95 9.77 55.66 12 39 58 3171.6

EARTH TO MARS

198.32 $N4 188.10 ECC .21790 INC .7S27 V! 30.0]3

APO 229.09 v2 24.009

ETC 255.88 CLF 130.50

RAp 190.12 ECC 1.1686

INJ 2 LAT INJ 2 LONG

-25.49 61.13

-5.39 182.45

-26.36 39.28

-4.Gl 145.06

-28.59 17.15

-2.$3 132.74

DIFFERENTIAL CCRRECTIONS MID-COURSE E_CUTION ACCURACY O_B%T DETERMINATION ACCURACY

TOE .4091 TRA-l.1961TC3 2.5397 BAU .3950 SGT 2892.8 SGR 1093.1 563 2349.5 ST 995.3 SR 353.5 SS 1719.8

ROE .1774 RRA -.2725 RC3 1.3690 FAU .40340 RRT .9203 RRF -.9793 RTF -.9412 CRT .9572 CRS .8632 CST .9701

FOE-1.7759 FRA 8.4148 FC-34.2939 9SP 10629 Sr_ 3053.8 R23 -.2439 R13 -.9532 LSA 2001.0 NSA 261.4 SSA 29.9

BIDE .4459 BMA 1.2267 BCS 2.9647 FSP 7998 SG1 3018.4 562 393.2 THA 19.20 ELI 1051.7 ELI 98.9 ALF 18.95

LAUNCH DATE NOV 1 1964 FL|GHT TINS 276.00 ARRIVAL DATE AUG 4 1985

HELIOCENTRIC C_41C

RL 148.49 LAL -.OO

tip 228.?0 LAP -.29

RC 255.703 GL 8.70

pLANETOCE'NTR|C C¢_41C

CS 10.175 Vt4L 3.190

LNCH AZMTH LNCH TIM(

SO.DO 18 53 7

90.00 9 45 53

100.00 18 24 52

100.00 10 58 49

110.00 10 55 55

110.00 11 42 15

DIFFERENTIAL C_RRECTION$

TOE .3867 TRA-I.1300 TC5 2.3491 BAU .3893

ROE .1786 RRA -.2943 RC3 1.3933 FAU .42011

FOE-1.7094 FRA 9.7042 FC-35.7444 BSP 10053

60E .4252 6RA 1.1910 BC3 2.7152 FSP 8308

DISTANCE 836.017 EARTH TO MARS

LOI. 39.91 VL 32.889 GAL -3.22 AZL 99.19 HCA 199.38 SMA 167.92 ECC .21707 IHC .8425 Vt 30.013

LOP 237.99 VlP 21.319 GAp -.31 AZP 90.79 TAL 341.76 TAP 181.12 RCA 147.13 Also 228.71 V2 24.049

r,,P 6.48 ZAL 119.09 ZAp lJ_l.ST [T9 173.40 ZAE 164.98 ST( 148.39 ZAC 95.54 ETC 255.92 CLP 128.96

DLA 17.75 RAL 180.19 RAO 639T.4 VI[L 11.470 PTH 1.99 VHp 3.40? DPA 4.28 RAP 189.57 ECC 1.1675

L-I TIN( |NJ LAT |NJ _ INJ RT ARC INJ AZNTH INJ TIM_ PO CST TIN INJ 2 LAT INJ Z LONG

2953.00 -27.24 71.18 19.35 98.06 1? 37 20 2053.0 -25.84 62.79

4|21.98 -2_49 197.93 12.04 91.78 10 54 35 3522.0 -6.23 160.98

2357.13 -29.39 49.21 19.35 99.82 19 4 9 1757.1 -26.73 40.80

3893.09 -1.47 150.24 11.48 90.14 12 I 42 3293.1 -5.43 145.70

2072.23 -31.30 _9.85 15.82 104:42 20 30 28 1472.2 -_9.00 18.41

3TSO.74 1.07 137.99 9.89 55.83 12 44 48 3150.7 -3.42 131.65

MIO-COUfllM[ EvlrCUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

SGT £998.8 _ 1051.4 983 2442.1 ST 945.4 SR 351.7 Ss 1719.3

RRT .9120 RftF -.9754 2TF -.9393 CRT .9540 CRS .8405 CST .9618

568 2994.9 fl£3 -.2800 R13 -.9494 LSA 19?2.9 HSA 283.4 SSA 29.6

$¢;I 2999.0 SGZ 405.8 THA 19.99 ELI 1003.8 EL2 99.3 ALF 19.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.DO

RP 228.31 LAP -.31

RC 237.537 ;L g.29

PLAHETOCENTR|C CONIC

C3 10.114 VHL 3.180

LNCH AZMTH LMCH TIME

90.00 16 47 17

gO.DO 9 52 24

100.00 18 19 37

100.00 11 2 45

110.00 19 51 49

110.00 11 47 2

FL|GHT T|ME 278.00 ARRIVAL DATE AUG 6 1965

OISTANCE 639.888 EARTH TO MARS

LCA. 38.61 VL 32.879 GAL -3.20 AZL 89.10 HCA 200.39 SMA 187.75 ECC .21628 INC .8963 vl 30.015

LOP 239.00 VP 21.3A8 GAP -.62 AZP 90.84 TAb 341.84 TAP 182.24 RCA 147.15 APO 228.36 V2 24.090

;m 6.29 ZAL 115.89 ZAP 127.12 (TS 175.85 ZA( 163.56 ET( 152.13 ZAC 95.23 (TC 255.93 CLP 127.39

OLA 18.35 RAL 160.28 RAD 6587.4 VEL 11.467 PTH 1.99 VHP 3.345 DPA 4.33 RAP 189.00 ECC 1.1664

L-I TIME INJ LAT INJ L(_lG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2675.14 -27.44 72.77 16.77 97.29 17 31 52 2075.1 -26.15 64.34

4097.42 -3.27 166.25 12.19 61.86 11 0 41 3497.A -7.01 159.57

2377.40 -28.60 50.69 16.58 99.08 18 59 14 1777.4 -27.05 42.22

3870.39 -2.24 149.00 11.62 60.18 12 7 16 3270.4 -6.19 142.44

2088.91 -31.58 28.07 15.88 103.82 20 26 38 1_88.9 -29.36 19.57

3731.64 .34 136.86 10.01 55.82 12 49 14 3131.6 -4.15 130.65

DIFFERENTIAL C_RRECTION8

TOE .3663 TRA-l.0626 TC3 2.1395 BAU .3428

ROE .1767 RRA -.2570 RC3 1.3597 FAU .43502

F0(-1.6461 FRA 6.9959 FC-37.2380 BP 9439

BD( .4068 BRA 1.0932 BC3 2,5350 FSP 8645

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 2521.1 _ 1042.7 SG3 2535.7 ST 896.5 SR 351.3 SS 1723.1

RRT .9020 RflF -.9724 RTF -.9275 CRT .9519 CRS .6175 CST .9517

ST_ 2728.2 RZ3 -.2584 R13 -.9447 LSA 1950.1MSA 304.4 SSA 29.5

SG1 2695.3 SG2 421.1 THA 20.99 EL1 957.6 EL2 !00,8 ALp 20.70

LAUNCH DATE NOV 1 1964 PLIGHT TIRE 290.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP _27.92 LAP -.35

RC 239;350 GL 9.83

PLAN(TOCEMlrRIc C(_AIC

C3 10.059 V14L 3,172

LNCH AZ14TH LNCH T|N[

90.00 16 41 51

90.00 9 SR 31

100,00 18 14 44

100.00 11 R 19

110.00 19 48 3

110.00 11 31 30

DIFFERENTIAL CCRRECTIGN9

TOE .3476 TRA -.0tJL_ TC3 !.90t)6 BAU .3151

ROE .1774 RRA -.2507 RC3 1.355| FAU .44999

FOE-1.5893 FRA 9.2597 FC-30.7267 8SP 8784

BD( .390£ BRA 1.0238 BC3 2.3433 FSP 8981

DISTANCE 643.768 EARTH TO MARS

LOL 38.61VL 32.870 GAL -3.18 A2L 89,05 HCA 201.44 SMA 187.59 ECC .21555 INC .9431 V1 30.013

LOP 240.04 VP 21.380 GAP -.92 AZP 90.68 TAt. 341.91 TAP 183.35 RCA 147.18 APO 228.03 V2 24.132

GP 6.11 ZAL 115.72 2AP 125.55 ETS 174.26 ZAI[ 162.02 ETE 155.29 ZAC 94.93 ETC 255.96 CLP 125.77

DLA 18.90 RAL 160.37 RAO 9397.4 VEL 11.465 PTH 1.99 VHP 3.287 DpA 4.41 RAP 188.41 ECC 1.1655

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2993.74 -27.91 74.28 16.98 96.56 17 26 47 2095.7 -26.41 65.79

4074.95 -4.00 164.98 12.38 61.94 11 6 26 3474.6 -7.72 138.28

2396.19 -20.$0 52.04 16.80 98.38 18 54 41 1796.2 -27.34 43.54

3849.42 -2.03 147.84 11.78 60.24 12 12 28 3249.4 -6.89 141.L _7

2104.29 -31.83 29.20 16.13 103.19 20 23 7 1504.3 -29.68 20.65

3714.10 -.38 135.95 10.14 53.82 12 53 24 3114.1 -4.82 129.73

MIO-COURI( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2335.4 MfR 10_.3 SG3 2629.6 ST 847.9 SR 352.1 SS 1729.8

RRT .8892 W -.9993 flTF -.9170 CRT .9507 CRS .7942 CST .9401

2338.0 R28 -.2702 R13 -.9387 LSA 1931.1 MSA 324.3 SSA 29.5

SG1 2316.9 $62 440.0 THA 22.25 ELI 912.5 [LZ 101.5 ALF 21.62

LAUNCH DATE NOV I 1984 FLIGHT T|NE 262.00 ARRIVAL DATE AUG 10 1965

HE_IOCEHTRIC CONIC DISTANCE 947.859 EARTH

RL 148.46 LAL -.00 LOL 38.61 VL 32.961 GAL -3.16 AZL 89.01 HCA 202.48 SHA 187.45 ECC .21486 INC

RP 227.53 LAP -.38 LOP 241.06 VP 21.414 GAP -1.22 AZP 90.91 TAL 341.97 TAP 184.45 RCA 147.17 APO

RC 241.142 GL 10.32 GP 5.95 ZAL 115.58 ZkP 123.90 ET8 174.85 ZAE 160.40 ETE 157.97 ZAC 94.64 ETC

PLAN(TOC(HTRIC CONIC

CS 10.010 VHL 3.164 DLA 19.40 RAL 160.46 RAD 8567.4 VEL 11.463 PTH t.gg VHp 3.231 OPA 4.51 RAP

LHCH AZHTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH IHJ TIME

90.00 16 36 46 2714.94 -27.75 75.64 17.18 95.88 17 22 3

90.00 10 4 17 4053.51 -4.67 163.79 12.53 62.04 11 11 50

100.00 18 10 14 2413.65 -28.96 53.31 17,02 97.74 18 50 28

100.00 11 13 32 3830.04 03.60 148.78 11.84 60.31 12 17 22

110.00 19 44 35 2118.48 -32.04 30.25 16.38 102.60 20 19 54

110.00 11 55 40 3697.98 -.95 135.11 10.26 55.63 12 57 18

DIFFEflENTIAL C(:RRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .3303 TRA -.9190 TC3 1.6612 BAU .2872 SGT 2139.1 SGR 1031.9 363 2723.3

ROE .1796 RRA -.2450 RC3 1.3385 FAU .46498 RRT .6730 RRF -.9662 RTF -.9027

FOE-1.5396 FRA 9.5792 FC-40.2136 BSP 8094 S_e6 2374.9 R23 -.2831 ill3 -.9311

00( .3755 BRA .9511 0C3 2.1459 FSP 9313 SG1 2329.3 SG2 462.2 THA 23.83

LAUNCH OATE NOV I 1964 FLIGHT T|14( 284.00

HELIOCENTRIC CONIC

TO MARS

.9897 V1 30.013

227.72 V2 24.173

255.99 CLP 124.11

187.78 ECC 1./647

DISTANCE 651,559

RL 148.46 LAL -.00 LOL 38.61 VL 32.953 GAL -3.15 AZL 88.97 14CA

RP 22T.14 LAp -.41 LOP 242.13 V1P 21.440 GAP -1.31 AZP 90.95 TAL

RC 242,914 GL 10.77 GP 5.80 ZAL 115.44 2Ap 1L_.Z2 ET9 I75.01 Z/dE

pLAIki[TOCENTRIC C_N|C

C3 9.968 VHL 3.157 OLA 19.85 RAL 160.35 RAD 9387.4 V(L 11.461 PTH

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 16 32 8 2732.84 -27.$7

90.00 10 9 43 4053.91 -3.30

100.00 18 9 S 242t).69 -29.11

100.00 11 18 26 3812.13 -4.21

110.00 19 41 26 2131.56 -32.23

110.00 11 59 35 3663.19 -1.51

DIFFERENTIAL C_RRECTIC)N9

TOE .3148 TRA -.8425 TC3 1.3925 6AU .2593

ROE .1803 RRA -.2396 RC3 1.3596 FAU .47975

F06-1.4910 FRA 9.070.2 FC-41.6686 29P 7374

BDE .3627 BRA .8760 0C3 1.9462 FSP 9645

PO CST TIM INJ 2 LAT INJ 2 LONG

2114.9 -26.64 67.15

3453.5 -8.38 157.07

1813.6 -27.59 44.78

3230.0 -7.53 140.19

1518.5 -29.97 21.65

3098.0 -5.43 128.89

ORBIT DETERMINATION ACCURACY

ST 799.4 8R 353.8 SS 1738.8

CRT .9510 CR8 .7712 CST .9263

LSA 1915.5 MSA 34_.2 8SA 29.5

EL1 868.3 EL2 100.7 ALF 23.16

ARRIVAL DATE AUG 12 1965

EARTH

203.53 SMA 187.31ECC .21423 INC

342.01 TAp 185.54 RCA 147.18 APO

TO MARS

1.0308 vl 30.013

227.43 V2 24.214

158.69 ETE 160.25 ZAC 94.35 ETC 256.03 CLP 122.41

1.99 VHP 3.179 OpA 4.63 RAP 167.13 ECC 1.1640

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

76.94 17.38 95.24 17 17 41 2132.8 -26.85 68.42

192.69 12.71 62.t4 11 16 57 3433.9 -8.99 155.95

54.50 17.23 97.13 18 46 36 1829.9 -27.81 45.93

145.79 12.11 60.38 12 21 59 3212.1 -8.12 139.19

31.23 10.92 102.06 20 16 58 1531.6 -30.24 22.58

134.34 10.43 55.93 13 0 58 3083.2 -5.99 128.11

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1034.4 SGR 1028.6 SG3 2816.0 8T 751.5 SR 356.4 SS 1750.0

R2T .6518 RRF -.9630 RTF -.9825 CRT .9552 CRS .7484 CST .9091

$Ga 2190.8 R23 -.3040 R13 -.9215 LSA 1903.2 MSA 362.0 SSA 29.5

SGt 2135.7 SG2 488.6 THA 25.81 ELI 826.0 EL2 98.0 ALF 24.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATS NOV 1 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 226.75 LAF -.44

RC 244.888 GL 11.19

PLANETOCENTRIC CONIC

C3 9.931VHL 3.151

LNCH AZNTH LNCH TIMC

90.00 16 27 50

go.oo 10 14 51

100.00 18 2 18

100.00 11 23 4

110.00 19 38 35

110.00 12 3 18

FLIGHT TIM( 286.00 ARRIVAL DATE AUG 14 1965

DISTANCE 655.489 EARTH TO MAR3

LOt. 38.61 VL 32.846 GAb -3.13 AZL 88.93 HCA 204.58 SMA 187.18 ECC .21364 INC 1.0886 V1 30.013

LOP 243.18 VP 21.483 GAP -1.79 AZP 90.97 TAL 342.05 TAP 186.63 RCA 147.19 APO 227.16 V2 24.256

OF 5.66 ZAL 115.33 ZAP 120.50 ET$ 175.35 ZAE 156.91 ETE 162.21 ZAC 94.06 ETC 258.07 CLP 120.67

OLA 20,26 RAL 160.66 RAD 6567.4 VEb 11.459 PTH 1.99 VHP 3.130 DpA 4.81 RAp 188.45 ECC 1.1834

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH ZNJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2749.53 -27.97 78.15 17.59 94.64 17 13 39 2149.5 -27.03 69.61

4015.75 -5.88 181.67 12.90 62.25 11 21 47 3415.7 -9.55 154.91

2444.91 -29.23 55.60 17.44 96.56 18 43 3 1844.9 -28.01 47.01

3795.60 -4.76 144.88 12.28 60.45 12 26 20 3195.6 -8.66 138.26

2143.65 -32.40 32.13 16.86 101.55 20 14 19 1543.7 -30.47 23.45

3669.62 -2.03 133.83 10.59 55.87 13 4 26 3069.6 -6.S0 127.39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2993 TflA -.7636 TC3 1.1012 8AU .232§ $GT 1722,9 $GR 1026.7 SG3 2907.1 ST 702.7 SR 359.4 SS 1762.2

ROE .1822 RRA -.2354 RC3 1.3613 FAU .49421 RRT .8203 RRF -.9597 RTF -,8525 CRT .9568 CRS .7254 CST .8884

FOE-1.4424 FRAtO.1617 FC-43.0840 8SP 6633 S_ 2005.6 RZ3 -.3279 RI3 -.9091 LSA 1893.0 MSA 379.2 SSA 29.6

BOE .3504 BRA ,7991 BC3 1.7510 FSP 9971 _81 1938.3 S62 522.4 THA 28.30 EL1 783.7 EL2 93.7 ALF 26.48

LALR4CH DATE NOV 1 1964 FL]GHT T|ME 288.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC DISTANCE 859.389 EARTH TO MARS

RL 148.46 LAL -.00 LOL 38.61VL 32.839 6AL -3.12 AZI. 88.90 HCA 20§.64 SMA 187.05 ECC .21310 INC 1.1037 Vl 30.013

RP 226.38 LAP -.48 LOP 244.24 VP 21.520 GAP -2.07 AZ1P 91.00 TAL 342.07 TAP I87.71 RCA 147.19 APO 226.92 v2 24.297

RC 246.398 GL 11.56 GF 5.53 ZAL 115.25 ZAP 118.74 ETS 175.67 ZAE 155.07 ETE 163.91 ZAC 93.78 ETC 256.11 CLP 118.89

PLAN(TOCENTRIC (_NIC

C3 9.900 VML 3.146 OLA 20.84 R_.. 180.77 RAD 8567.4 VEL 11,488 PTH 1.99 VHP 3.085 DPA 4.99 RAP 185.74 ECC 1.1629

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 23 53 2765.08 -28.05 79.28 17.79 94.08 17 9 58 2165.1 -27.18 70.72

90.00 10 19 42 3998.97 -6.41 160.72 13.10 82.38 11 28 21 3899.0 -10.06 153.95

100.00 17 58 50 2458.86 -29.33 56.62 17.66 98.03 18 39 49 1858.9 -28.19 48.01

100.00 11 27 26 3780.39 -5.27 144.04 lZ.47 60.53 lZ 30 28 3180.4 -9.18 137.40

110.00 19 38 2 2154.81 -32.55 32.97 17.10 101.07 20 11 56 1554.8 -30.88 24.25

110.00 12 8 44 3657.22 -2.51 132.98 10.78 55.90 13 7 41 3057.2 -6.97 126.73

DIFFERENTIAL C_RRECTIONS MID-COURSE ESECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2881 TRA -.6815 TC3 .7928 8AU .2087 SGT 1508.8 $GR 1025.5 SG3 2986.3 ST 655.7 SR 363.1 S3 1776.2

ROE .1845 RRA -.2313 RC3 1.3634 FAU .50837 RRT .7752 RRF -.9564 RTF -.8070 CRT .9627 CRS .7033 CST .8621

F08-1.3998 FRAIO.4495 FC-44.4582 88P 5878 _ 1824.9 RZ3 -.3563 R13 -.8938 LSA 1888.4 MSA 396.4 SSA 29.7

BOE .3404 BRA .7198 8C3 1.5772 FSP 10292 SGI 1735.8 SG2 563.4 THA 31.46 EL1 744.5 EL2 86.5 ALF 28.48

LAUNCH DATE NOV I 1964 FLIGHT TIME 290.00 ARR),VAL OATS AUG 18 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 225.97 LAp -.51

RC 248.110 GL 11.94

PLANETOCENTRIC CONIC

C3 9.874 VHL 3,142

LNCH AZNTH LNCH TIME

90.00 16 20 17

90.00 10 24 17

100.00 17 55 43

100.00 11 31 33

110.00 19 33 45

110.00 lZ 10 0

DISTANCE 663.317 EARTH TO MARS

LOL 38.61 Vb 32.832 GAL -3.11 AZL 88.86 HCA 206.70 SNA 186.94 ECC .21260 INC 1.1364 vl 30.013

LOP 245.30 VP 21.557 GAP -2.35 AZP 91.02 TAL 542.08 TAp 188.78 RCA 147.20 APO 226.68 V2 24.339

GP 5.41 ZAL II5.19 ZAP 116,94 ET8 175.97 ZAE 153.I6 ST( 165.39 ZAC 93.50 ETC 256.15 CLP 117.07

DLA 20.98 RAL 160.89 RAD 6567.4 VEL 11.457 PTH 1.99 VHp 3.042 DpA 5.20 RAp 165.00 ECC 1.1625

L-I TIME INJ LAY IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.48 -28.11 80.33 18.00 93,56 17 6 37 2179.5 -27.32 71.73

3983.51 -6.89 159.85 13.31 62.47 11 30 41 3383.5 -10.53 153.05

2471.78 -29.42 57.57 17.86 95.54 18 36 55 1871.8 -28.34 48.94

3766.44 -5.74 143.26 I2.68 60.61 12 34 19 3166.4 -9.61 136.62

2165.08 -32.68 33.74 17.34 100.63 20 9 50 1565.1 -30.87 24.99

3645.91 -2.94 132.3g 10.94 55.93 13 I0 46 3045.9 -7.39 126.13

OIFFERENTIAL CORRECTIONS

TOE .2740 TRA -.5858 TC3 .4660 BAU .1905

ROE .1872 RRA -.2275 RC3 1.3658 FAU .52218

FOE-1.3630 FRA10.7291 FC-45.78§1 BSP 5137

8DE .3319 ORA .6375 BC3 1.443I FSP 10604

HID-COURSE EXECUTION ACCURACY

SGT I299.3 SGR 1025.0 SG3 3082.8

RRT ,7046 RRF -.9530 RTF -.7342

SGB 1655.0 R23 -.3878 R13 -.8750

SG1 1536.5 SG2 614.9 THA 35.62

LAUNCH DATE NOV I 1964 FLIGHT TIM( 292.00

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 223.58 LAP -.54

RC 249.803 _ 12.28

PLANETOCENTRIC CONIC

C3 9.853 VHL 3.139

LNCH AZMTH LNCH TINE

90.00 18 17 3

90.00 I0 28 37

100.00 17 52 55

100.00 11 35 26

110.00 19 31 45

110.00 12 13 6

DISTANCE 687.255

LOt. 58.61 VL 32.826 GAL -3.11 AZL 88.83 HCA

LOP 246.36 VlP 21.595 GAP -2.62 AZP 91.03 TAL

GP 5.29 ZAL 115.15 ZAP 115.11ETS 176.26 ZA(

207.76 SldA 186.84 ECC .21215 INC 1.1669

342.07 TAp 189.84 RCA 147.20 APO 226.47

151.21ETE 166.69 ZAC 93.21ETC 256.20

ORBIT DETERMINATION ACCURACY

ST 609.5 SR 367.4 SS 1791.2

CRT .9705 CRS .6824 CST .8289

LSA 1882.4 MSA 412.8 SSA 29.7

EL1 707.6 EL2 76.3 ALF 30.72

ARRIVAL DATE AUG 20 1965

EARTH TO MARS

vl 30.013

V2 24.381

CLP 113.22

DLA 21.29 RAt. 161,03 RAO 8567.4 VEL 11.456 PTH 1.99 VHP 3.003 DPA 5.42 RAP 184.24 ECC 1.1622

L-I TIME |NJ LAT IMJ L_G INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2792.84 -28.18 81.30 18.22 93.07 17 3 36 2192.8 -27.44 72.71

3969.34 -7.34 159.04 I3.53 62.5? 11 34 46 3369.3 -10.96 152.23

2483,70 -29.50 58.45 18.11 95.08 I8 34 19 1883.7 -28.48 49.80

3753.70 -8.18 142.58 12.89 60.69 12 3.8 O 3153.7 -10,02 135.89

2174.51 -32.80 34.45 17.59 100.23 20 8 0 1574.5 -31.04 25.67

3833.66 -3.33 131.85 11.13 55.96 13 13 41 3035.7 -7.77 125.59

ORBIT DETERMINATION ACCURACY

ST 563.9 8R 371.8 SS 1806.9

CRT .9791CRS .6615 CST .7864

LSA 1880.7 MSA 428.2 SSA 29.8

ELI 672.5 EL2 63.4 ALF 33.18

DIFFERENTIAL CCRRECTION8

TOE .2822 TRA -.5074 TC3 .1198 8AU .1808

RDE .1900 RRA -.2241 RC3 1.3675 FAU .53528

FOE-1.3238 FflA11.0103 FC-47.0314 B_P 4437

BDE .3238 8RA .5547 8C3 1.3727 FSP 10307

MID-COURSE EXECUTION ACCURACY

SGT 1105.8 SGIt 1024.7 SG3 3166.2

RRT .5888 RRF -.9485 RTF -.6124

SG8 1507.6 R23 -.4187 R13 -.8558

SG1 1345.0 8G2 881.1 THA 41.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. t, 196,4)

LAUNCH DATE NOV 1 1964 FLIGHT TIM_ 2g4.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 223.1J) LAp -.$8

RC 251.477 GL 12.59

FLANETc_(_ENTMIC CONIC

C3 9.838 VHL 3,137

LNCN A2NTH LNCH TIME

90.00 16 14 10

90.00 10 32 42

100.00 17 50 28

100.00 11 39 5

110.00 19 SO 2

110.00 12 16 1

OIFFERENTIAL C_RRECTIONS

TOE .2516 TRA -.4154

ROE .1931 RRA -.2207

FOE:1.2915 FRAll.2764

008 .3172 9RA .4704

DISTANCE 671.203 EARTH TO MARS

LOt. 36.61 VL 32.821 GAL -3.11 AZL 88.80 HCA 206.83 SMA 186.74 ECC .21174 INC 1.1954 vl 30.013

LOP 247.43 VP 21.633 GAP -_.89 AZP 91.05 TAL 342.06 TAp 190.89 RCA 147.20 kPO 226.28 V2 24.423

GP 5.10 ZAL 115.14 2AP 113,23 ETS 176.54 ZAE 149.20 (TE 167.83 ZAC 92.93 ETC 256.26 CLP 113.34

DLA 21.57 RAL 161.16 RAO 6567.4 VEL 11.455 PTH 1.99 VHP 2.968 DPA 5.66 RAp 163.45 ECC 1.1619

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2805.15 -28.21 82.20 18.45 92.62 17 O 55 2205.2 -27.54 73.60

3958.41 -7.74 158.31 13.76 62.68 11 38 38 3356.4 -11.35 151.48

2494.66 -29.56 59,26 18.35 94.66 18 32 2 1894.7 -28.60 59.59

$742.14 -6.55 141.91 13.11 60.77 12 41 28 3142.1 -10.40 135.24

2183.15 -32.90 35.10 17.85 99.85 20 6 23 1583.2 -31.19 26.30

3626.41 -3.68 131.37 11.34 55.99 13 16 2T 3026.4 -8.12 125.10

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.2432 BAU .1829 8GT 948.9 SGR 1024.5 863 3245.2 ST 520.8 SR 376.8 SS 1822.8

tiC3 1.3688 FAU .§4784 RRT .3958 RRF -.9490 RTF -.4081 CRT .9878 CRS .6419 CST .7311

FC-48.2078 BSP 3842 SGAB 1396.4 823 -.4163 813 -.8502 LSA 1881.1MSA 443.0 SSA 29.9

8C3 1.3902 FSP 11194 SGI 1169.2 SGZ 763.6 THA 50.49 EL1 641.0 EL2 47.7 ALF 35.78

LAUNCH DATE NOV I 1964 PLIGHT TIlE 296.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC COLIC DISTANCE 675,159 EARTH TO MARS

RL 148.46 LAL -.00 L04. 38.61 VL 32.815 GAL -3.11 AZL 88.78 HCA 209.90 SHA 186.65 ECC .21137 INC 1.2219 vl 30.013

tip 224.80 LAp -.61 LOP 248.50 VP 21.673 GAP -3.15 AZP 91.06 TAL 342.03 TAp 191.93 RCA 147.20 APO 226.10 V2 24.465

RC 253.132 GL 12.88 r,,p 5.07 ZAL 115.15 ZAP 111.33 ET8 176.80 ZAE 147.15 ETE 168.88 ZAC 92.64 ETC 256.31 CLP 111.42

PLAN(TOCENTRIC CONIC

C3 9.829 VHL 3.135 DLA 21.82 RAt. 161.34 RAD 6567.4 V(L

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

90.00 16 11 38 2816.46 -28.24

90.00 10 36 32 3944.71 -8.11

100.00 17 48 19 2504.70 -29.61

100.00 11 42 32 3731.70 -6.89

110.00 19 28 35 2191.04 -32.99

110.00 12 19 46 3618.13 -4.00

DIFFERENTIAL C(_RECTIONS

TOE .2438 TRA -.3189 TC3 -.8161 BAU .1975

ROE .1970 RRA -.2168 RC3 1.3713 FAU .56060

F08-1.2911 FRAll.§088 FC-49.3796 BSP 3421

BOE .3133 8RA .3656 9C3 1.5034 F_k 0 11410

11.455 PTH 1.99 VHP 2.935 OPA 5.92 RAp 182.63 ECC 1.1618

INJ LONG INJ 87 ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 bAT INJ 2 LONG

83.03 18.68 92.21 16 58 35 2216.5 -27.63 74.41

157.64 14.01 62.78 11 42 17 3344.7 -11.70 150.80

60.00 18.59 94.27 18 30 4 1904.7 -28.71 51.32

141.33 13.35 60.84 12 44 44 3131.7 -10.73 134.64

35.70 18.12 99.51 20 § 6 1591.0 -31.33 26.87

130.94 1|.57 56.02 13 19 4 3018.1 -8.43 124.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 861.3 SGR 1025.3 8G3 3321.1 ST 483.9 SR 383.1 SS 1839.8

RRT .t090 RRF -.9428 RTF -.1001 CRT .9941 CRS .6276 CST .6611

SGB 1339.0 R23 -.2160 R13 -.9174 LSA 1885.6 MSA 457.5 SSA 29.8

SGI 1038.6 862 845.2 THA 74.06 EL1 616.3 (L2 32.5 ALF 38.33

LAUNCH DATE NOV 1 1964 FLIGHT TIME 298.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.DO

RF 224.41 LAp -.64

RC 254.763 GL 13.15

PLANETOCENTRIC CONIC

C3 g.824 VHL 3.134

LNCH AZNTH LNCH TIME

90.00 16 9 28

90.00 10 40 8

100.00 17 46 31

100.00 11 45 46

110.00 19 27 24

110.00 12 21 22

DIFFERENTIAL CORRECTIONS

TOE .2338 TRA -.2210

ROE .200S RRA -.2137

FOE-1.2630 FRAIl. T§48

BOE .3080 8RA .3074

DISTANCE 679.124 EARTH TO MARS

LOL 38.61 VL 32.811 GAL -3.11 AZL 88.75 HCA 210.97 3MA 186.56 ECC .21104 INC 1.2468 Vl 30.013

LOP 249.56 VP 21.713 GAP -3.41 AZP gl.O7 TAL 341.99 TAp 192.96 RCA 147.19 APO 225.94 V2 24,506

GP 4.97 ZAL 115.19 ZAP 109.40 ETS 177.05 ZAE 145.06 ETE 169.77 ZAC 92.36 ETC 256.37 CLP 109.48

DLA 22.04 RAL 161.52 RAG 6567.4 VEL 11.455 PTH 1.99 VHP 2.906 OPA 6.19 RAp 181.80 ECC 1.1617

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2826.76 -28.26 83.78 18.93 91.83 16 56 35 2226.8 -27.71 75.16

3934.23 -8.43 157.05 14.27 62.87 11 45 42 3334.2 -12.01 150.19

2513.81 -29.66 60.68 18.85 93.92 18 28 25 1913.8 -28.80 51.98

3722.41 -7.20 140.81 13.61 60.91 12 47 48 3122.4 -11.03 134.11

2198.18 -33.07 36.24 18.39 99.20 20 4 3 1598.2 -31.45 27.40

3610.81 -4.28 130.55 11.80 56.05 13 21 35 3010.8 -8.70 124.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.0154 8AU .2240 8GT 881.9 SGR 1024.6 _3 3389.2 ST 447.3 SR 388.5 SS 1855.6

RC3 1.3703 FAU .57130 RRT -.2285 8RF -.9387 RTF .2600 CRT .9934 CRS .6099 CST .5686

FC-50.3447 9SP 3350 3GB 1351.8 R23 .3115 R13 -.8867 LSA 1890.1 MSA 470.1 SSA 30.0

BC3 1.7055 FSP 11665 3G1 1077.5 SG2 816.4 THA 118.32 ELI 591.5 EL2 33.6 ALF 40.95

LAUNCH DATE NOV 1 1964 FLIGHT TIME 300.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC _IC

RL 148.46 LAb -.00 LOt. 38.61VL

RP 224.02 LAP -.67 LOP 250.65 VP 21.753 GAP -3.66 AZP

RC 256.380 GL 13.40 GP 4.67 ZAL 115.25 ZAP 107.44 ET8

PLAN[TOCENTRIC CONIC

C3 9,825 VHL 3.134 DLA 22.24 RAL 161.72 RAO 6567.4 VEL

DISTANCE 683.0g8 EARTH TO MARS

32.806 GAL -3.12 AZI. 88.73 HCA 212.05 SMA 186.49 ECC .21075 INC 1.2707 vl 30.013

91.08 TAL 341.93 TAp 193.98 RCA 147.19 APO 225.79 V2 24.546

177.30 ZN[ 142.93 ETE 170.59 ZAC 92.07 ETC 256.44 CLP 107.51

11.455 PTH 1.99 VHP 2.881DPA 6.47

LNCH AZNTH LNCH TIME L-I TILE[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 16 7 39 2836.07 -28.28 84.48 19.20 91.49 16 54 55 2236.1

90.00 10 43 30 3924.95 -8.72 156.52 14.55 62.95 11 48 55 3324.9

100.00 17 45 2 2522.04 -29.69 61.28 19.13 93.60 18 27 4 1922.0

100.00 11 48 48 3714.21 -7.47 140.36 15.87 60.97 12 50 42 3114.Z

110.00 19 26 30 2204.82 -33.14 36.73 18.68 99.92 20 5 15 1604.6

110.00 12 23 50 3604.39 -4.52 130.22 12.06 56.08 13 23 54 3004.4

DIFFERENTIAL C.CRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .2256 TRA -.1192 TC3-1.4220 BAU .2592 SGT 1010.0 Sr_t 1023.8 SG3 3452.2

ROE .2043 RRA -.2t03 RC5 1.3997 FAU .58139 RRT -.4982 RRF -.9348 RTF .5480

FOE-1.2535 FRAIl.g801 FC-51.2308 B_P 3649 SGB 1438.2 fl23 .3751 R13 -.8617

BOE .3043 BRA .2418 BC3 1.9757 FSAP 11877 SG1 1244.0 SG2 721.7 THA 134.22

RAP 180.95 ECC 1.1617

INJ 2 LAT INJ 2 LONG

-27.77 75.83

-12.28 149.65

-28.86 52.58

-11.29 133.65

-31.55 27.87

-8.94 123.92

ORBIT DETERMINATION ACCURACY

ST 419.2 8R 594.5 $S 1871.8

CRT .9801 CRS .5949 CST .4505

LSA 1897.5 NSA 483.2 SSA 29.9

EL1 572.8 EL2 57.3 ALF 43.23

851



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUMCM DATE MOV I 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 223.63 LAP -.71

MC 257.974 GL 15.63

FLANEX(_.EMTR IC CONIC

C3 9.831 VHL 3.135

LNCH AZMTH LNCH TIME

9D.DD 18 8 12

90.00 10 46 38

100.00 17 43 53

100.00 11 51 37

110.00 19 25 51

110.00 12 26 9

FLIGHT Tilde 502.00 ARRIVAL DATE AUG 30 1965

DISTANCE 687.080 EARTH TO MARS

LOt. 38.61 VL 32.602 GAL -3.13 AZL 88.71 HCA 213.14 Sl4A 186.42 ECC .21050 IMC 1.2928 Vl 30.013

LOP 251.74 VP 21.795 GAP -5.91 AZP 91.08 TAL 341.86 TAp 195.00 RCA 147.18 APO 225.66 V2 24.590

GP 4.77 ZAL 115.34 ZAP 105.47 ETS 177.53 Zk( 140.77 [TE 171.33 ZAC 91.78 (TC 256.51 CLP 105.52

DLA 22.41 RAL 161.93 RAD 6567.4

L-I TIME INJ LAT INJ LONG

2844.40 -28.29 85.07

3916.95 -9.97 156.05

2529.38 -29.72 61.83

$70T.10 -7.71 139.96

2210.37 -33.20 37.17

3598.87 -4.73 129.93

VEL 11.455 PTH 1.99 VHP 2.659 DpA 6.76 RAP 180.08 ECC 1.1618

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

19.48 91.19 16 55 36 2244.4 -27.83 76.43

14.83 63.03 11 51 55 3316.9 -12.52 149.17

19.41 93.32 18 26 3 1g29.4 -28.95 53.11

I4.16 61.03 12 53 25 3107.1 -11.51 133.24

18.99 98.66 20 2 42 1610.4 -31.64 28.29

12.32 56.11 13 26 8 2998.9 -9.15 123.62

DIFFERENTIAL CORRECTIONS

TDE .2166 TRA -.Ot4S TC3-1.8448 BAU .3017

ROE .2063 RRA -.2068 RC3 1.3859 FAU .59052

FOE-1.2477 FRAt2.1847 FC-52.0046 BSP 4268

00E .3005 BRA .2074 BC3 2.2955 FSP 12060

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1223.0 3GR 1022.6 803 3508.3 ST 397.4 SR 400.8 SS 1886.9

RRT -.6622 RRF -.9307 RTF .7273 CRT .9471 CRS .5811 CST .3069

SG8 1594.2 R23 .3360 R13 -.8905 LSA 1906.3 MSA 494.1 SSA 30.0

801 1459.1 SG2 642.3 THA 142.60 ELI 556.9 EL2 91.8 ALF 45.26

LAUNCH DATE NOV 1 1964 FLIGHT TIN( 304.00 ARRIVAL DATE SEP 1 1965

H(LIOCEMTRIC CCNIC

RL 148.46 LAL -.00

RP 223.24 LAP -.74

RC 259.547 GL 13.85

PLANETOCENTR|C CONIC

C3 9.642 VHL 3.137 DLA

LNCH AZMTH LNCH TIN( L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 5 6 2851.75 -28.30 85.61 19.77 90.92 16 52 38

90.00 10 49 32 3909.94 -9.19 155.66 15.14 63.10 11 54 42

100.00 17 43 4 2535.87 -29.75 62.31 19.71 93.07 18 25 20

100.00 11 54 15 3701.08 -7.91 139.62 14.45 61.08 12 55 56

110.OO 19 25 29 2215.48 -33.25 37.56 19.30 98.44 20 2 25

110.00 12 20 20 3584.23 -4.90 129.68 12.61 56.13 13 29 14

DIFFERENTIAL CCMRECTION9 MID-CouRSE EXECUTION ACCURACY

TOE .2061 TRA .0932 TC3-2.2784 BAU .3491 SGT 1490.8 SGR 1020.1 SG3 3555.5

ROE .2123 NRA -.2035 RC3 1.3601FAU .59779 flRT -.7541 flRF -.9264 RTF .8285

FDE-1.2366 FRAIZ.3827 FC-52.5859 OSP 5120 3C,_ 1806.3 R23 .2806 R13 -.9049

BDE .2973 9RA .2236 8C3 2.6535 FSP 12237 SG1 1709.2 SG2 584.3 THA 148.63

DISTANCE 691.071 EARTH TO MARS

LOL 38.81 VL 32.798 GAL -3.14 AZl. 88.69 HCA 214.22 SMA 186.36 ECC .21029 INC 1.3141 Vl 30.013

LOP 252.82VIp 21.836 GAP -4.15 AZlP 91.09 TAL 341.78 TAP 196.00 RCA 147.17 Apo 225.55 V2 24.632

GP 4.88 ZAL 115.45 ZAP 103.47 ETS 177.76 ZAI[ 138.59 ETE 172.00 ZAC 91.49 ETC 256.59 CLF 103.51

22.58 RAt. 162.15 RAD 8557.4 V(L 11.456 PTH 1.99 VHP 2.840 DpA 7.05 RAP 179.20 ECC 1.1620

PO CST TIM INJ 2 LAT INJ 2 LONG

2251.8 -27.88 76.97

3309.9 -12.72 148.77

1935.9 -29.01 53.58

3101.1 -11.71 132.89

1615.5 -31.73 28.66

2994.2 -9.32 123.36

OROIT DETERNINATION ACCURACY

ST 386.5 SR 406.9 SS 1901.6

CRT .8877 CRS .5871 CST .1369

LSA 1917.0 MSA 505.2 SSA 30.0

ELI 545.3 EL2 132.8 ALF 46.66

LAUNCH DATE NOV I 1984 FLIGHT TIM( 506.00

HELIOCEMTRIC CONIC

RL 148.46 LAL -.00

RP 222.85 LAP -.77

RC 261.100 GL 14,05

PLANETOCENTRIC CONIC

C3 9.858 VHL 5.140

LNCH AZNTH LNCH TIME

gO.DO 16 4 22

90.00 10 52 13

100.00 IT 42 34

100.00 11 56 42

110.00 19 25 22

110.00 12 30 23

ARRIVAL DATE SEP 3 1965

DISTANCE 695.070

LOt. 38.61 VL 32.795 GAL -3.15 AZL 88.67 HCA

LOP 253.91 VP 21.879 GAP -4.40 AZP 91.09 TAL

GP 4.58 ZAL 115.58 ZkP 101.46 ETS 177.97 ZAE

EARTH TO HARS

215.51SMA 186.30 ECC .21012 IMC 1.3540 vl 30.013

341.69 TAp 197.00 RCA 147.15 Apo 225.44 V2 24.674

136.39 ETE 172.62 ZAC 91.20 ETC 256.67 CLF 101.49

DLA 22.68 RAL 162.40 RAD 6567.4 VEL 11.456 PTH 1.99 VHp 2.825 DpA 7.36 RAp 178.31 ECC 1.1622

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT IHJ 2 LONG

2858.14 -29.31 86.07 20.08 90.68 16 52 0 2258.1 -27.91 77.43

3904.21 -9.36 155.33 15.45 63.15 11 57 17 3304.2 -12.89 148.43

2541.51 -2g.77 62.73 20.03 92.95 18 24 56 1941.5 -29.06 54.00

3696.07 -8.07 139.34 14.76 61.12 12 58 18 3096.1 -11.86 132.61

2219.90 -33.29 37.90 19.65 98.24 20 2 22 1619.9 -31.80 28.99

3590.45 -5.05 129.48 12.91 56.15 13 30 14 2990.4 -9.46 123.17

DIFFERENTIAL CQRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1996 TRA .2038 TC3-2.Tzog BAU .4005 3GT 1792.9 SGR 1017.5 9G3 35g5.9 ST 387.1 SR 413.7 SS 1915.1

ROE .2167 MMA -.1897 RC3 1.3540 FAU .60451 RRT -.8046 RRF -.9220 RTF .6863 CRT .8017 CRS .5564 CST -.0409

FDE-t.2448 FRA12.5448 FC-53.0890 BSP 6112 _ 2061.5 R23 .2273 R13 -.9260 LSA 1929.3 MSA 515.1 SSA 30.0

BDE .2946 BRA .2653 8C3 3.0392 FSP 12362 SGI 1986.2 902 544.8 THA 153.29 EL1 537.9 EL2 177.9 ALF 47.36

LAUNCH OAT( NOV 1 1984

HELIOCENTRIC C_NIC

RL 145.48 LAL -.00

RP 222.47 LAP -.80

tiC 262.633 _ 14.24

PLANETOCENTRIC CONIC

C3 9.879 VML 5.143

LNCH AZ14TH LNCH TIN(

90.00 16 4 1

90.00 10 54 39

100.00 17 42 25

100.00 11 50 57

110.00 19 25 $2

110.00 12 32 19

FLIGHT TIN( 308.00 ARRIVAL DATE SEP 5 1965

LOL 38.61 VL 32.782 GAL -3.17

LOP 255.00 Vie 21.921 GAP -4.63

GP 4.49 ZAL 115.74 ZAP 99.44

DISTANCE 699.0?6

AZL 88.65 I.ICA

AZP 91.09 TAL

ETS 178.18 zAE

DLA 22.79 RAL 162.68 RAO 8567.4

L-I TIME INJ LAT INJ LONG

2863.54 -26.31 66.47

3899.68 -9.50 155.07

2545.28 -29.78 63.08

3S92.17 -8.20 139.12

2223.68 -33.33 38.19

3587.54 -5.16 129.33

DIFFERENTIAb C_RRECTIONS

TOE .189Y I_A .3171 TC3-3.IT80 BAU .4555

RDE .2198 RNA -.1974 RC3 1.3392 FAU .80625

FDE-I.1642 FNAIE.7639 FC-53.1255 BSP 7204

BDE .2903 BRA .5735 BC3 3.4456 FS4P 12007

EARTH TO MARS

216.40 SMA 186.25 ECC .20998 1NC 1.3532 vl 30.013

341.58 TAP 197.98 RCA 147.14 APO 225.36 V2 24.716

134.17 ETE 173.18 ZAC 90.91 ETC 256.75 CLP 99.47

VEL 11.457 PTH 1.99 VHp 2.813 DPA 7.66 RAp 177.42 ECC 1.1626

INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

20.41 90.49 16 51 45 2263.5 -27.95 77.82

15.79 63.20 11 59 39 3299.7 -15.02 148.16

20.37 92.66 18 24 51 1946.5 -29.10 54.34

15.09 61.15 13 0 29 3092.2 -11.99 132.38

19.98 98.07 20 2 36 1623.7 -31.85 29.27

13,23 56.16 13 32 7 2987.5 -9.57 123.02

NID-COUR84[ EXI[CUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2122.2 _ 1010.7 $G3 3821.4 ST 398.1 SR 418.1 SS 1929.0

RRT -.8338 RRF -.9168 RTF .9195 CRT .6907 CRS .5355 CST -.2335

2390.S R23 .IS33 R13 -.9411 LSA 1944.3 NSA 522.6 SSA 30.4

SGI 2293.1 SG2 516.6 THA 157.12 ELI 531.0 EL2 226.7 ALF 47.03

$52



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 1 1964 PLIGHT TIM( 310.00 ARRIVAL DATE SEP ? 1965

HELIOCENTRIC CONIC DISTANCE 703.092 EARTH TO MARS

RL 146.46 LAL -.DO LOt. 38.61 VL 32.790 GAL -3.16 AZL 88.63 HCA 217.50 SI4A 186.20 [CC .20986 |NC 1.3713 vl 30.013

RP 222.08 LAp -.83 LOP 256.10 vP 21.964 GAP -4.96 AZP 91.09 TAL 341.46 TAp 198.96 RCA 147.12 APO 225.28 v2 24,758

RC Z64.146 GL 14.41 ;p 4.40 ZAL 115.92 ZAP 97.41ETS 178.38 Zkl[ 131.94 (TE 173.70 ZAC 90.62 ETC 256.83 CLP 97.43

PLANETOCENTRIC CC)_I|C

C3 9.908 VHL 3.147 DLA 22.87 RAL 162.94 RAD 6567.4 VEL 11.456 PTH 1.99 VHP 2.805 DpA 7.96 RAp 176.52 ECC 1.1630

LNCH AZMTH LNCN TIME L-I TIME ]NJ LAT INJ L(_AG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT |NJ Z LONG

90.00 18 4 1 2868.05 -29.32 96.80 20.76 90.32 16 $1 49 2268.0 -27.97 78.15

90.O0 10 $6 $3 3896.25 -g.61 154.87 16.13 63.23 12 I 49 3296.2 -13.12 147.98

100.00 17 42 34 2550.28 -29.90 63.36 20.72 92.51 18 25 4 1950.3 -29.13 54.64

IO0.OD 12 1 1 3889.24 -8.30 139.96 15.43 61.18 13 2 30 3089.2 -12.08 132.21

110.00 19 25 $6 2226.88 -33.36 38.43 20.34 97.93 20 3 3 1626.9 -31.90 29.51

110.00 12 34 8 3385.41 -5.24 129.22 13.56 56.17 13 33 $3 2985.4 -9.65 122.90

DIFFERENTIAL CGARECTIONS MID-COURSE EX(CUTIOM ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1815 TRA .4341 TC3-3.6266 BAU .$117 SGT 2460.9 SGR 1007.7 SG3 3646.9 ST 424.4 SR 426.2 SS 1940.1

ROE .2252 RRA -.1925 RC3 1.3319 FAU .61161 RRT -.8467 RRF -.9156 RTF .941_ CRT .5771CRS .5323 CST -.3784

F0(-1.2364 FRA12.8500 FC-$3.4602 BSP 9370 Sr_ 2669.3 R23 .1466 R13 -.9544 LSA 1959.9 MSA 532.4 SSA 30.1

BO( .2892 BRA .4748 BC3 3.8634 FSP 12698 S_t 261t.4 SGZ 502.3 THA 160.07 EL1 $34. I ELZ 276.6 ALP 45.21

LAUNCH DATE NOV 1 1964 FLIGHT TIM( 312.00 ARRIVAL DATE S(P 9 1966

HELIOCENTRIC C_NIC

RL 146.46 LAL -.DO

RP 221.70 LAP -.87

RC 285.839 GL 14.58

PLAN[TOC(NTRIC _IC

C3 9.938 VHL 3.133

LNCH AZMTH LNCH TIM(

90.00 16 4 22

90.00 10 56 53

100.00 17 43 3

100.00 12 2 S4

110.00 19 Z6 34

110.00 12 36 49

DIFFERENTIAL CA:RR(CTIOMS

TOE .17Z7 TRA .33_ TC3-4,DTRT RAU .S6gT

ROE .2301RRA -.1880 RC3 1.$200 FAU .61412

FDE-1.2831FRAS2.9416 FC-53.4656 BSP 9568

ROE .2877 BRA .5846 BC3 4.2680 FSP 12617

DISTANCE 707.116 EARTH TO MARS

LOL 38.61VL 32.787 GAL -3,21AZL 88.61HCA 218.60 SMA 186.16 ECC .20982 INC 1.3887 vl 30.013

LOP 257.20 VP 22.006 GAp -5.09 AZP 91.09 TAL 341.32 TAp 199.93 RCA 147.10 APO 225.23 V2 24.799

GP 4.30 ZAL 116.15 ZAP 95.38 (73 178.57 ZAE 129.70 (TE 174.17 ZAC 90.54 ETC 256.92 CLP 95.39

DLA 22.92 RAL 165.23 RAO 6667.4 VI[L 1|.460 PTH 1.99 VHP 2.800 DpA 8.27 RAp 175.63 ECC 1.1636

L-I TIM( INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2671.60 -28.52 67.06 21.12 90.19 16 52 14 2271.8 -27.99 78.41

5693.R6 -9.68 154.74 16.50 65.26 12 5 47 5294.0 -13.19 147.82

2553.46 -29.81 65.61 21.09 92.58 18 25 56 1953.5 -29.16 54.87

5887.35 -$.56 138.85 15.79 61.20 15 4 21 3087.4 -12.14 132.11

2229.47 °35.58 56.65 20.71 97.82 20 5 46 1629.5 -31.94 29.70

3584,11 -5.29 tLql.tS 15.91 56.18 13 35 34 2964.1 -9.70 122.63

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

6GT 28|2.4 Srdl 100_.6 663 5660.7 ST 460.4 $R 433.5 SS 1950.7

RRT -.R565 RRF -.9065 RTF .9563 CRT .4652 CR9 .5263 CST -.5033

LbRR5.T R25 .1197 R15 -.9659 LSA 1977.7 MSA 541.4 SSA 29.9

SGI 21144.5 SGZ 494.5 THA 162.51 ELi 541.8 EL2 326.0 ALP 41.32

LAUNCH DATE NOV I 1964 FLIGHT TIME 314.00 ARR|VAL DATE SEP 11 1965

HELIOCENTRIC CON|C

RL 148.46 LAL -.00

RP 221.32 LAP -.90

RC 267.114 GL 14.72

PLANETOCENTR|C CONIC

C3 9.976 VHL 3.158

LNCH AZMTH LNCH TIME

90.00 16 5 6

90.00 11 0 39

tO0.OO 17 43 50

100.00 12 4 36

110.00 19 27 31

110.00 12 37 24

DIFFERENTIAL CORRECTIONS

TOE .1627 TRA .6758 TC3-4.5555 BAU .6295

ROE .2351 RflA -.1634 tiC3 1.5059 FAU .61505

FOE-1.2959 FRA13.0136 FC-33.3745 BSP 10629

ROE .2659 8RA .7001 0C3 4.7197 FSP 12610

DISTANCE 711.148 EARTH TO MARS

LOt. 58.61 VL 32.785 GAL -5.23 AZL 68.59 HCA 219.71 SMA 186.13 ECC .zog79 INC 1.4053 vt 30.013

LOP 256.31 VP 22.062 GAP -5.51 AZP 91.06 TAL 341.17 TAp 200.88 RCA l_7.Oq APO 225.18 V2 24.841

GP 4.21 ZAL 116.35 ZAP 93.35 ETS 176.76 ZAE 127.46 ETE 174.61 ZAC 90.05 ETC 257.01 CLP 93.36

DLA 22.96 RAL 163.55 RAD 6667.4 VEL 11.461 PTH 1.99 VHP 2.799 DpA 8.57 RAp 174.74 ECC 1.1642

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2874.23 -28.32 67.25 21.51 90.09 16 53 O 2274.2 -28.00 78.60

3892.86 -9.71 154.68 16.67 63.27 12 5 32 3292.9 -13.22 147.76

2555,85 -29.61 63.79 21.47 92.29 18 26 26- 1955.8 -29.18 55.04

3686.47 -6.59 136.60 16.17 61,20 13 6 2 3086.5 -12.17 132.05

2231.48 -33.40 58.79 21.10 97.73 20 4 43 1631.5 -51.97 29.85

3583.61 -5.31 129.12 14.28 56.18 13 37 8 2983.6 -9.71 122.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5172.9 3GR 996.5 SG3 5665.3 ST 504.0 SR 440.7 SS 1960.3

RRT -.8596 RRF -.9006 RTF .9660 CRT .3623 CRS .5210 CST -.6032

SC,B 5525.7 R23 .0975 R13 -.9709 LSA 1997.1 MSA 549.4 SSA 29.7

361 5289.3 SG2 490.8 THA 164.54 EL1 556.8 EL2 371.8 ALF 34.62

LAUNCH DATE NOV 1 1964 FLIGHT T|NE 316.00 ARR|VAL DATE SEP 13 1965

HELIOCENTRIC C(_iIC

RL 148.46 LAL -.DO

RP 220.94 LAp -.93

RC 268.570 GL 14.86

PLAN(TOCENTRIC C(_qIC

C3 10.019 VHL 3.165

LNCH AZNTH LNCH TIM(

90.D0 16 8 10

90.00 11 2 13

100.00 17 44 5?

100.00 12 6 7

110.00 19 28 41

110.00 12 36 53

OIFFERENTIAL C-_RRECTI(_i$

TOE .1319 TRA .800Z

flOE .2401 RRA -.1766

FOE-1.3277 FRA13,0650

ROE .2842 6RA .6199

DISTANCE 715.187 EARTH TO MARS

LOt. 38.61 VL 32.764 6AL -3.26 AZL 88.58 HCA 220.62 SMA 186.10 ECC .20979 INC 1.4211 vl 30.013

LOP 259.42 VP 22,096 GAP -5.55 AZI= 91.08 TAL 541.01 TAP 201.83 RCA 147.06 APO 225.14 V2 24.883

r,p 4.12 ZAL 116.61 ZAP 91.33 ETS 178.93 ZAE 125.22 ETE 175.02 ZAC 89.77 ETC 257.11 CLP 91.34

DLA 22.98 RAL 163.88 RAD 6567.4 VI[L 11.463 PTH 1.99 VHP 2.801DpA 8.86 RAp 173.86 ECC 1.1649

L-I TII4E INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TZM[ PO CST TIM INJ 2 LAT INJ 2 LONG

2875.95 -28.32 87.38 21.91 90.05 16 54 6 2275.9 -28.01 78.72

5892.R8 -9.71 154.68 17.26 65.27 12 7 6 5292.9 -13.22 147.76

2557.45 -29.62 63.91 21.88 92.25 18 27 34 1957.5 _ -29.19 55.16

3686.5R -8.36 156.81 15.56 61.20 15 7 34 3086.6 -12.16 132.06

2232.91 -53.42 38,90 21.51 97.66 20 5 54 1652.9 -52.00 29.95

55RS.R9 -5.50 129.14 14.6T 56.18 15 56 56 2965.9 -9.70 122.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-4.1NMNI BAU .6R02 SGT 5§39.0 SGR 989.3 365 3660.2 ST 554.4 SR 447.9 Ss 1966.5

RC5 1.2R_ _AU .61455 flRT -.8601RRF -.8947 RTF .9730 CRT .2718 CRS .5163 CST -.6811

FC-SS.Oe26 BIND 12092 ST_ 3674.7 R25 .0815 R15 -.9762 LSA 2018.0 MSA 556.7 SSA 29.5

RC5 5.1526 FSP 12576 _k_l 5641.8 SG2 490.5 THA 166.25 EL1 585.2 EL2 409.6 ALP 25.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV t 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 220,5_ _Ap -,96

RC 270.009 GL 14.98

PLANETOCENTR|C CONIC

C3 10.068 VHL 3.178

LNCM AZNTH LNCH TIME

90.00 18 7 36

90.00 11 3 34

100.00 17 46 23

100.00 12 7 N

110.00 19 30 6

110.00 12 40 14

DIFFERENT|AL CORRECTIONS

TOE .1898 TRA .9287 TC3-5.4393 BAU .7519

ROE .2452 RRA -.1786 RC3 1.ZTlZ FAU .81196

FDE-1.S613 FRA13.0900 FC-52.8202 BSP 13384

BOE .2823 BRA .J421) BC3 5.5859 FSP 12515

DISTANCE 719.234 EARTH TO MARS

38.61 VL 32,782 GAL -3.29 AZL 88.56 HCA 221.g3 8MA 186.08 ECC .20983 INC 1.4363 Vl 30.013LOt.

LOP 260,53 VP 22,!4! GAP -s,75 AZp 91,07 TAL 340 R4 TAp 202,77 RCA 147.03 APO 225.12 V2 24.924

GP 4.03 ZAL 116.88 ZAP 89.32 ETS 179.10 ZAE 122.99 ETE 175.40 ZAC 89.50 ETC 257.20 CLP 89.32

DLA 22.98 RAL 164.23 RAO 8567.4 VEL 11.465 PTH 1.99 VHP 2.807 OPA 9.15 RAp 172.99 ECC 1.1657

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2878.78 -28.32 87.44 22.33 90.00 16 55 33 2276.8 -28.02 78.78

3893.98 -9.68 154.74 17.67 63.26 t2 8 28 3294.0 -13.19 147.82

2558.30 -29.82 63.97 22.30 92.19 18 29 I 1958.3 -29.20 55.22

3687.69 °8.35 138.67 16.96 61.19 13 8 56 3087.7 -12.13 132.12

2233.79 -33.42 38,96 21.94 97.63 20 7 20 1633.8 -32.01 30.02

8584.96 -5.26 129.19 15.07 56.17 13 39 59 2985.0 -9.66 122.88

MID-COUR|)E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3908.3 8GR 981,3 863 3645.3 ST 609.7 SR 453,1 SS 1975.4

RRT -.8582 RRF -.888t RTF .9780 CRT .1929 CRS .3124 CST -.7415

$68 4030.6 R23 .0688 R13 -.9802 LSA 2040.5 MSA 562.9 SSA 29.3

SG1 4000.4 SG2 492.3 THA 167.65 EL1 622.6 EL2 437.3 ALF 16.52

LAUNCH DATE NOV 1 1964 FLIGHT TIME 320.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC C_NIC

RL 148.46 LAL -.00

RP 220.18 LAP -,99

RC 271.430 St. 15.10

PLANETOCENTRIC CONIC

C3 10.123 VHL 3.182

LNCH AZNTH LNCH TIM(

90.00 16 9 23

90.00 11 4 43

100.00 17 48 6

100.00 12 8 40

110.O0 19 31 46

110.O0 12 41 30

DIFFERENTIAL CORRECTIONS

TOE .1269 TRA 1.0538 TC8-5.8810 BAU .8137

ROE .2§04 RRA -.1683 RC3 1.2309 FAU .60808

FOE-1.3988 FRA13.0937 FC-82.0034 9SP 14646

BOE .2807 BRA 1.0692 8C3 6.0126 FSP 12429

DISTANCE 723.288

LOt. 38.81 VL 32.781 6AL -3.32 AZI. 88.55 HCA

LOP 281.64 VP 22.188 GAP -5.96 AZP 91.06 TAL

GP 3.94 ZAL 117.18 ZAP 87.33 ETS 179.26 zAE

EARTH TO MARS

223.05 SMA 186,06 ECC .20991 INC 1.4510 vl 30.013

340.65 TAP 203.69 RCA 147.00 APO 223.11V2 24.965

120.77 ETE 175.75 ZAC 89.23 ETC 257.30 CLP 87.32

OLA 22.95 RAL 184.39 RAD 8587.4 V(L 11.488 PTH 1.99 VHP 2.815 DpA 9.43 RAP 172.14 ECC 1.1666

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN IHJ 2 LAT ]HJ 2 LONG

2676.74 -28.32 87.43 22,78 90.00 16 57 19 2276.7 -28.02 78.79

3896.19 -9.61 154.87 18.09 63.24 12 9 39 3296.2 -13.13 147.95

2558.41 -29.82 83.98 22.74 92.19 18 30 45 1958.4 -29.20 55.23

3689.75 -8.28 138.99 17.38 61.17 13 10 10 3089.7 -12.06 182.24

2234.13 -33.43 38,99 22.38 97.61 20 9 0 1634.1 -32.01 30.04

3586.80 -5.19 129.29 15.49 56.17 13 41 17 2986.8 -9.60 122.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S£T 4280.2 SGR 972.4 SG3 3621.9 ST 669.7 8R 462.3 SS 1981.6

RRT -.8844 RRF -.8811RTF .9817 CRT .1265 CR8 .5097 CST -.7872

SG6 4389.3 R23 .0595 RI3 -.9833 LSA 2064.g MSA 569.2 SSA 29.1

861 4361.2 SG2 495.8 THA 168.87 ELI 674.5 EL2 455.3 ALF 9.22

LAUNCH DATE NOV I 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00 38.6! VL 32.780 GAL

RP 219.81 LAP -I.02

RC 272.833 GL 15.20

PLANET_ENTRIC CO_IIC

C3 10.194 9HL 3.191

LNCH AZMTH LNCH TIME

go.o0 16 11 30

90.00 11 5 39

1OO.00 17 50 8

100.00 12 9 42

110.O0 19 35 39

110.00 12 42 40

DIFFERENT1AL CORRECTIONS

TOE .1124 TRA 1.1867 TC3-6.3161 8AU ,8761

ROE .2358 RRA -.1631RC3 1.2293 FAU .60291

FOE-1.4437 FRA13.0748 FC-81.2532 8SP 15924

8DE .2794 BRA 1.1979 BC3 6.4346 FSP 12307

LAUNCH DATE NOV I 1964

HELIOCENTRIC C._IC

RL 148.46 LAL -.00 LOt.. 38.61VL 32.780 GAL

RP 219.44 LAp -1.03 LOP 263.89 VP 22.276 GAP

RC 274.220 GL 15.29 GP 3.76 ZAL 117.85 2AP

PLANETOCENTRIC CONIC

C3 10.251VHL 3.202

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 16 13 56 2874.18 -28.32

90.00 11 6 24 3903.78 -9.37

100.00 17 52 28 2586.51 -29.81

100.O0 12 I0 34 3696.69 -8.05

110.00 19 35 47 2233.25 -33.42

110.00 12 43 44 3592.72 -4.96

DIFFERENTIAL CCRRECTIONS

TDE .0966 TflA 1,3196 TC3-6.7403 BAU .9384

ROE .2611 RRA -.1576 RC3 1.2059 FAU .59624

FDE-1.4689 FRA!S.0328 FC-80.353R BSP 17204

80E .2784 BRA 1.3292 BC3 6.8473 FSP 12166

LOL

LOP 262.76 VP 22.230 GAP -6.17 AZP 91.05 TAL 340.44 TAp 204.61 RCA 146.97 APO 225.12

GP 3.85 ZAL 117.51 ZAF 85.35 ETS 179.42 ZAE 118.56 ETE 176.07 ZAC 88.97 ETC 257.39

DLA 22.91 RAL 164.98 RAD 6567.4 VEL 11.471 pTH 1.99 VHP 2.827 DPA 9.70 RAp 171.31

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

2875.87 -28.32 87.37 23.24 90.03 16 59 25 2275.9 -28.01

3899.46 -9.51 155.06 18.53 63.20 12 10 39 3299.5 -13.03

2557.81 -29.82 63.g4 23.20 92.21 18 32 46 1957.8 -29.19

3592.76 -8.18 139.i6 17.82 61.15 13 11 14 3092.8 -11.97

2233.94 -33.42 38.97 22.84 97.62 20 10 53 1633.9 -32.01

3589.39 -5.09 129.43 15.93 56.15 13 42 29 2989.4 -9.50

FLIGHT TIME 322.00 ARRIVAL DATE SEP 19 1965

DISTANCE 727.350 EARTH TO MARS

-3.36 AZL 88.53 HCA 224.17 SNA 186.05 ECC .21001 INC 1.4650 Vl 30.013

V2 25.006

CLP 85.34

ECC 1.1676

INJ 2 LONG

78.72

148.15

55.19

132.42

30.03

123.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4652.1 SGR 983.1 $G3 3589,8 ST 732.7 SR 469.6 SS 1986.7

RRT -.8494 RRF -,873T RTF .9845 CRT .0687 CRS .5087 CST -.8225

SG8 4750.7 R23 .0523 R13 -.9857 LSA 2091.2 MSA 574.8 SSA 28.8

SGI 4T24.3 862 500.5 THA 169.91 ELI 733.9 EL2 467.7 ALF 4.25

FLIGHT TIME 324.00 ARRIVAL DATE SEP 21 1965

DISTANCE 761,419 EARTH TO MARS

-3.40 AZL 88.52 HCA 225.29 SMA 186.04 ECC .21016 INC 1.4786 Vl 30.013

-6.37 AZF 91.04 TAL 340.22 TAp 205.51 RCA 146.94 APO 225.13 V2 25.047

83,40 ETS 179.56 ZA( 116.38 ETE 176.37 ZAC 88.71ETC 257.49 CLF 83.39

1.99 VHP 2.843 DpA 9.96 RAp 170.50 ECC 1.1687OLA 22.85 RAL 165.38 RAD 6567.4 VEL 11.473 PTH

INJ lONG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.25 23.72 90.10 17 1 50 2274.2 -28.00 78.59

155.30 18.99 63.16 12 11 26 3303.8 -12.90 148.40

63.84 23.69 92.26 18 35 4 1956.5 -29.18 55.09

139.38 18.28 61.12 13 12 11 3096.7 -11,84 132.64

38.92 23.32 97.65 20 13 1 1633.2 -32.00 29.98

129.60 16.38 56.14 13 43 37 2992.7 -9.38 123.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT S022.7 SGR 953.0 SG3 3549.0 ST 798.7 9R 476.7 96 1990.1

RflT -.6433 RRF -.8656 RTF .9867 CRT .0189 CRS .5079 CST -.8504

SG8 S112.3 R23 .0466 R13 -.9876 LSA 2118.7 MSA 579.6 SSA 28.5

861 5087.3 862 505,7 THA 170.82 EL1 798.7 EL2 476.6 ALF 1.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, t964)

LAUNCH DATE NOV 1 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 23 1965

HELIOCENTRIC COII4IC

RL 146.48 LAL -.00 LOL 38.61 VL 32.779 GAL

RP 219.0• LAP -1.08 LOP 265.02 Vp 22.321 GAP

RC 275.589 GL 15.37 GP 3.67 ZAL 118.22 ZAP

PLANETOCENTRIC CO¢¢1C

C3 10.328 VHL 3.213

LMCH AZMTH LNCM TIME

90.00 18 16 42

90.00 11 S 59

100.00 17 55 4

100.00 12 11 1•

110.00 19 38 9

110.00 12 44 42

DIFFERENTIAL CCRRECTIONS

TOE .0794 TRA 1.4553 TC3-7.1497 §AU 1.0002

RDE .2665 RRA -.1519 RC3 1.1811 FAU .58626

FDE-1.5316 FRA12.9899 FC-49.3263 BSP 18479

BOE .2781 BRA 1.4632 BC3 •.2466 FSP 11998

OISTANCE 735.495 EARTH TO MARS

-3.44 AZL 88,51HCA 226.42 SNA 186.03 ECC .21033 INC 1.4917 vl 30.013

-6.58 AZP 81.03 TAL 339.99 TAp 206.41RCA 146.90 Apo 225.16 V2 25.088

81.47 ETS 179.70 ZAE 114.21ETE 176.66 ZAC 88.46 ETC 257.58 CLP 81.46

OLA 22.77 RAL 165.79 MAD 6567.4 VEL 11.477 PTH 1.99 VHp 2.861 OpA 10.20 RAP 169.72 ECC 1.1699

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2871.72 -28.32 87.07 24.22 90.19 17 4 34 2271.• -27.99 78.42

3909.12 -9.21 155.61 19.46 63110 12 12 8 3309.1 -12.75 148.72

2554.54 -29.81 63.69 24.19 92.34 18 37 39 1954.5 -29.17 54.95

3701.53 -7.89 139.63 18.75 61.07 13 12 59 3101.5 -11.69 132.92

2232.06 -33.41 38.83 23.81 97.70 20 15 21 1632.1 -31.98 29.89

3596.77 -4.81 129.82 16.86 56.12 13 44 39 2996.8 -9.23 123.51

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT §390.0 $GR 942.5 $63 3500.4 ST 867.1 SR 483.8 $S 1992.8

RRT -.8360 RRF -.8571 RTF .9885 CRT -.0244 CRS .5083 CST -.8723

SGB 5471.7 R23 .0423 R13 -.9891 LSA 2148.3 NSA 584.3 SSA 28.2

SG1 5447.8 SG2 511.6 THA 171.61 ELI 867.3 EL2 483.6 ALF 178.87

LAUNCH OATE NOV 1 1964 FLIGHT TIME 328.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC C(]MIC 01 STANCE 739.579 EARTH TO MARS

RL 148.46 LAL -.00 LOt. 38.61 VL 32.779 GAL -3.48 AZL 88.50 HCA 227.55 SMA 186.03 ECC .21054 INC 1.3043 vl 30.013

RP 218.•0 LAP -1.11 LOP 266.13 VP 22.366 GAP -6.77 AZP 91.02 T4,L 339.75 TAP 207.30 RCA 146.86 APO 223.20 V2 25.128

RE 276.940 GL 13.44 GP 3.38 ZAL 118.61 ZAP 79.57 [TS 179.83 ZAE 112.08 ETE 176.92 ZAC 88.22 ETC 257.67 CLP 79.55

PLAN(TOCENTRIC CONIC

C3 10.405 VHL 3.226 OLA 22.68 RAL 166.23 RAD 6367.4 VEL 11.480 PTH 2.00 VHp 2.883 DPA 10.43 RAP 168.97 ECC 1.1712

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT ]NJ 2 LONG

90.00 16 19 46 2868.51 -28.32 86.83 24.75 90.30 17 7 35 2268.3 -27.97 •8.18

90.00 11 7 22 3915.43 -9.02 155.97 19.95 63.04 12 12 38 3313.4 -12.56 149.09

100.00 17 5• 57 2531.93 -29.80 63.50 24.70 92.44 18 40 29 1951.9 -29.14 54.•6

100.00 12 11 52 3707.26 -7.70 139.97 19.24 61.03 13 13 39 3107.3 -11.31 133.23

110.00 19 40 44 2250.40 -33.39 38.70 24°33 97.78 20 17 34 1630.4 -31.96 29.••

110.00 12 45 35 3601.55 -4.63 130.07 17.35 56.09 13 45 37 3001.5 -9.03 123.•7

DIFFERENTIAL CORRECTZONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0397 TRA 1.3917 TC3-7.§482 BAU 1.0622 SGT 5754.4 _ 932.0 $63 3445.3 ST 936.8 SR 491.2 SS 1995.0

ROE .2721 flRA -.1460 RC3 1.1538 FAU .§7944 RRT -.6260 RRF -.8482 RTF .9898 CRT -.0640 CRS .5111 CST -.8896

FDE-1.5878 FRA12.8812 FC-48.212§ BSP 19716 SGIB 5829.4 R23 .0390 R13 -.9904 LSA 2179.9 MSA 588.4 SSA 27.8

806 .2766 9RA 1.$984 BC3 7.6362 FSP 11792 SG1 5806.3 SG2 517.9 THA 172.30 EL1 937.S EL2 489.8 ALF 17•.36

LAUNCH DATE NOV 1 1964 FLIGHT TIME 330.00 ARRIVAL DATE SEP 27 1968

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 216.34 LAp -1.14

RE 276.273 _L 15.51

PLANETOCENTRIC CON]C

CS 10.492 VHL 3.239

LNCH AZNTH LNCH TIME

90.00 16 23 9

90.00 11 • 36

100.00 18 1 7

100.00 12 12 19

110.00 19 43 32

110.00 12 46 23

01FFERENTI AL CORRECTIONS

TOE .0390 TRA 1.7307 TC3-7.926§ BAU 1.1233

RDE .2777 RRA -.1400 RC3 1.1289 FAU .56915

F06-1.6363 FRA12.TTT9 FC-46.9643 OSP 20938

BOE .2804 BRA 1.7364 BC3 8.0088 FSP 11579

OXSTANCE 743.669 EARTH TO MARS

LOL 38.61VL 32.780 GAL -3.53 AZL 88,48 HCA 228.68 SMA 186.03 ECC .21078 INC 1.$186 Vl 30.013

LOP 267.28 VP 22.412 GAP -6.97 AZP 91.00 TAL 339.49 _kp 208.17 RCA !46.62 APO 225.2_ V2 25.168

_p 3.49 ZAL 11g.02 ZkP 77.71ET3 !79.96 ZsE 109147 ETF 177.16 ZAC 87.99 ETC 257.76 CLP 77.66

DLA 22.56 RAL 166.68 RAD 6567.4 VEL 11,484 PTM 2.00 VMp 2.907 Dpk 10.65 RAp 168.25 ECC 1.1727

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT |NJ 2 LONG

2864.$9 -28.31 86.54 25.29 90.4§ 17 10 53 2264.6 -27.95 77.90

3922.73 -8.79 155.39 20.45 62.97 12 12 58 3322.7 -12.35 149.52

2548.70 -29.79 63.26 25.24 92.57 16 43 35 1948.7 -29.12 54.52

3713.85 -7.49 140.34 19.75 60.98 13 14 13 3113.8 -11.30 183.63

2228.29 -33.37 38.54 24.86 97.87 20 20 40 1628.3 -31.93 29.61

3607.03 -4.42 130.35 17.86 56.07 13 46 30 3007.0 -8.84 124.06

MID-COURSE EXECUTION ACCURACy ORBIT.DETERMINATION ACCURACY

$GT 6113.6 3GR 920.9 SG3 3382.9 ST 1008.8 SR 498.2 $S 1995.7

RRT -,8191RRF -.8386 RTF .9909 CRT -.0985 CRS .5134 CST -.9037

SGB 6182.6 RZ3 .0364 R13 -.9914 LSA 2213.0 MSA 592.1SSA 27.5

SGl 6560.3 3G2 524.2 THA 172.91 EL1 1010.3 EL2 495.0 ALF 176.34

LAUNCH DATE NOV 1 1964 FLIGHT TIME 332.00 ARRIVAL DATE SEP 29 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 217.98 LAP -1.17

tiC 279.$69 GL 18.56

PLAN(TOCENTRIC C4_4IC

C3 10.§86 VHL 3.234

LNCH AZMTH LNCH TIME L-I TIME INJ LAX

90.00 16 26 48 2660.00 -28.31

90.00 11 7 40 3930.94 -6.54

100.00 18 4 31 2544.89 -29.78

100.00 12 12 37 3721.29 -7.24

110.00 19 46 32 2225.73 -33.35

110.00 12 47 6 3613.20 -4.18

0IFFF.RENTIAL CORRECTIONS

TDE .0157 TRA 1.8711 TC3-6.2926 BAU 1.1839

RDE .2834 RRA -.1340 RC3 1.1017 FAU .55816

FOE-1.6926 FRAtZ.6882 FC-45.6478 BSP 22169

BDE .2838 BRA 1.8759 BC3 6.3655 FSP 11341

DISTANCE 747.766

LOL 38.61 VL 32.780 GAL -3.58 AZL 88.47 HCA

LOP 268.42 VP 22.457 GAP -7.16 AZP 90.99 TAL

GP 3.41ZAL 119.46 ZAP 75.87 ET6 180.07 ZAE

EARTH TO MARS

229.82 SMA 186.04 ECC .21106 INC 1.5284 Vl 30.013

339.21 TAp 209.04 RCA 146.78 APO 225.$1 V2 25.208

107.89 ETE 177.39 ZAC 87.•7 ETC 257.85 CLP •5.85

DLA

INJ LONG INJ RT ASC INJ AZNTM INJ TIME

86.21 25.85 90.62 17 14 28

156.86 20.97 62.99 12 13 11

62.98 25.80 92.72 16 46 56

140.75 20.27 60.92 15 14 39

38.35 25.41 97.98 20 23 36

130.68 18.39 56.04 13 47 lg

MID-COURSE EX£CUTION ACCURACY

SGT (,467.3 SGR 910.0 SG3 3515.7

RRT -.8096 RRF -.8286 RTF .9918

SGB 6931.0 R23 .0344 R15 -.9922

SGI 6509.4 SG2 530.6 TMA 173.46

22.43 RAL 167.15 RAD 6567.4 VEL 11.486 PTH 2.00 VHP 2.955 DpA 10.8§ RAP 167.57 ECC 1.1•42

PO CST TIM INJ 2 LAT INJ 2 LONG

2260.0 -27.98 •7.$6

3330.9 -12.10 150.00

1944.9 -29.09 $4.24

3121.3 -11.06 134.05

1625.7 -51.89 29.42

3013.2 -8.61 124.39

ORBIT DETERMINATION ACCURACY

ST 1081.9 SR 505.3 SS 1996.8

CRT -.1309 CRS .5178 CST -.9153

LSA 2249.0 MSA 598.3 SSA 27.1

ELI 1084.S EL2 499.6 ALF 175.$6
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19¢54)

LAUN(;H DATE NOV | $$64 FLIGHT TEN( 334.00 ARRIVAL DATE OCT I 1963

HELIOCENTR|C CONIC

RL 143.46 LAL -.DO

RP 297.62 LAp -$.20

RC 280.667 GL 15.60

PLAN[TOCENTRIC CONIC

C3 10.688 VHL 3.269

LMCH AZMTH LNCH TIME

DO.D0 16 30 45

90.00 11 7 35

100.00 IS 8 12

100.00 12 12 A8

110.00 19 49 46

$10.00 12 47 44

OIFF(RENTIAL CORRECTIONS

TOE .OOO3 TRA 2.0230 TC3-8.6041 BAU 1.2388

NDE .2875 RRA -.1294 RC$ 1.0673 FAU .54184

FDE-l.ESE5 FRAt2.6083 FC-43.8909 BSl e 23620

80E .2875 8RA 2.D292 8C$ 6.6701FSP 11269

DISTANCE 751.866

LOL 36.61 VL 32,761 GAL -3.63 AZL 66.46 HCA

LOP 269.56 Vp 22.$03 GAP -7.35 AZP gO.ST TAL

GP S.32 ZAL 119.92 ZAP 74°06 ETS 160.16 ZAI[

EARTH TO MARS

230.97 SMA IBG.Os ECC .21137 INC 1.5400 vl 30.013

336.92 TAp 209.69 RCA 146.73 APO 225.38 VZ 25.248

105.84 [TE 177.61 ZAC 87.56 ETC 257.93 CLP 74.05

DLA 22.28 RAL 167.63 RAD 6567.4 VEL 11,492 PTH 2,90 VHp 2,965 DPA 11,04 RAp 166.93 ECC 1,1759

L-I T|ME INJ LAY INJ LONE |NJ RT ASC 1MJ AZMTH INJ TIME PO CST T[M INJ 2 LAY [HJ Z LONG

2854.73 -26.31 83.82 26.43 90.8| 17 16 19 2254.7 -27.89 77.18

3940.09 -8.25 13T.38 21.31 62.82 12 13 15 3340.1 -11.63 $50,53

2540.49 -29.77 62.65 26.38 92.89 18 30 33 1940.5 -29.03 53.92

$T29.57 -6.96 141.21 ZO.8t 60.86 13 14 58 3129.6 -$0.60 134,$2

2222.74 -33.32 38.12 25.97 98.12 2D 26 49 1622.7 -31.84 29.20

3620.09 -3.92 131.04 t6.94 56.02 IS 48 4 3020.1 -6.36 124,76

M|O-COURK EXI[CUT|ON ACCURACY ORB|T DETERN|NAT|ON ACCURACY

SGT 6808.7 SGR 894.9 SG3 3235.4 ST 1162.9 SR 509.6 SS 1992.5

RflT -.T984 RRF -.8159 RTF .9924 CRT -.1484 CRS .5065 CST -.9273

6867.3 R23 .0307 R13 -.9927 LEA 2286.0 HSA 596.4 SEA 27.1

$Gl 6846.3 SG2 535.7 THA 173.97 EL$ $165.9 (L2 502.7 ALF 175.43

LAUNCH DATE NOV 1 1964 FL|GHT TIM( 336.00 ARRIVAL DATE OCT 3 1963

HELIOCENTRIC C_IC D!STANCE 755.977 EARTH TO MARS

RL 148.46 LAb -.OOLO(. 36.61 VL 32.782 GAL -3.69 AZL 88.45 HCA 232.11 St4A 186.07 ECC .21971 INC 1.5512 VI 30.013

RP 217.27 LAp -1.22 LOP 270.71 VP 22.548 GAP °7.53 AZP 90.95 TkL 338.62 TAp 210.73 RCA 146.67 APO 225.46 V2 25.287

RC 262.167 GL 15.64 GP 3.24 ZAL 120.39 ZAP 72.32 ETS 180.29 ZAE 103.63 ETE 177.81 ZAC 87.36 ETC 258.01 CLP 72.29

PLANETOCENTIt1C CONIC

C] $0.797 VHL 3.266 DLA 22.$1RAL 166.13 MAD 6567.4 VEL $1.497 PTH 2.00 VHp 2.998 DPA 15.25 RAP 166.32 ECC 1.1T77

LNCH AZNYH LI4CH TIM( L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

SO.DO 16 34 55 2848,93 -28.30 85.40 2T.03 91.92 17 22 24 2248.9 -27.86 76.76

gO.DO 11 7 22 3950.04 -7.94 157.95 22.06 62.73 12 13 12 3350.0 -11.54 151.11

100.00 18 12 6 2535.62 -29.75 62.29 26.9? 93.08 18 54 21 1935.6 -29.00 53.56

100.00 12 12 53 3738,39 -6.67 141.72 21.37 60.79 13 13 12 3138.6 -10.51 135.04

110.00 19 33 10 2219.38 -33.29 37.86 26.56 98.27 20 30 IO 1619.4 -35.79 28.95

11Q.00 12 46 1? 3627.59 -3.64 131.43 19.50 53.99 13 48 45 3027.6 -6.08 $25.$6

DIFFERENTIAL CCltflECTIONS MID-COURSE EX[CUT|ON ACCURACY OllBZT DETERMINATION ACCURACY

TOE -.0308 TRA 2.163D T¢3-8.9499 BAu 1.2994 S4;T Tl§|.t $GR 893.0 $63 3161.5 ST 1236.3 SR 517.7 SS 1993.2

ROE .2940 flRA -.1226 RC3 1.0420 FAU .53115 RRT -.7978 _ -.90§8 RTF .9931 CRT -.1609 CRS .3194 CST -.9339

FDE-t.TSZ4 FRA12.4179 FC-42.5902 9SP 24687 $(.S 7205.? R23 .0306 R13 -.9934 LEA 2325.6 MSA 599.9 SEA 26.4

BIDE .2953 BRA 2.1685 9C3 9.0023 FSP 10918 _,l 7185.2 862 543.t THA 174.39 ELI 1240.5 EL2 507.4 ALF 174.80

LAUNCH DATE NOV t 1964 FLI6HT TIN( 338.00 ARRIVAL DATE OCT 5 $96S

HELIOr.-EMTRIC CONIC Ol 3TANCE 760.094 EARTH TO MARS

RL 148.46 LAL -.DO LOL 38.61 VL 32.763 GAL -3.73 AZL 88,44 HCA 233.26 SMA |86.09 ECC .2|209 |NC !.562| Vt 30.013

RP 216.91 LAp -1.25 LOP 271.86 VP 22.594 GAP -7.72 AZP 90.93 TAL 338.30 TAp 211.5t RCA 146.62 APO 225.55 V2 25.327

RC 263.431 GL 15.66 GP 3.$6 ZAL 120.89 ZAP TO.sO ETS !00.38 ZA[ !0!.$6 IT[ !77.99 ZAC 6T.!7 ETC 256.09 CLP 70.57

PLANETOCENTRIC CONIC

C$ 10.914 VHL 3.304 OLA 25.93 RAL $68.64 RAD 6567.4 VEL |1.302 pTH 2.00 VHp 3.034 DPA 11.36 RAp 165.7J ECC 1.1796

LNCH AZMTH LNCH TIME L-I TIM( |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ T|ME PO CST T|M INJ 2 LAT INJ 2 LONG

go.oo 16 39 21 2642.57 -26.29 84.93 27.65 91.26 17 26 44 2242.6 -27.82 76.30

90.00 11 7 $ 3960.82 -7.61 156.56 22.64 62.64 12 13 2 3360.8 -11.21 151.74

$00.00 16 16 13 253D.24 -29.73 61.69 27.58 93.29 18 58 23 1930.2 -28,96 53.17

100.00 12 12 51 3746.38 -6.34 142.26 21.95 60.73 13 15 19 3148.4 -10.19 133.59

110.00 19 56 46 2215.S3 -33.23 37.57 27.16 98.43 20 33 42 1615.6 -31.73 28.68

110.00 12 46 47 3635.75 -3.33 139.66 20.09 55.96 13 49 22 3035.7 -7.77 125.59

DIFFERENTIAL CCRRECTIONS M|O-COUR3( EX_CUT|ON ACCURACY ORS|T DET(RNINATZON ACCURACY

TOE -.0631 TRA 2.3064 TC3-9.2546 8AU 1.3364 SET 7465.2 9GR 876.S SG3 3082.6 ST 1312.2 3R 525.2 SS 1993.5

ROE .S003 RMA -.1161 RC3 1.0152 FAU .$1894 RRT -.7796 RRF -.7950 RTF .9937 CRT -.2103 CRS .$299 CST -.9401

FDE-t.8306 FRA12.2337 FC-41.1635 8SP 25T65 S_B 7536.3 R23 .OSO3 R13 -.9939 LEA 2368.2 HSA 602.2 SEA 25.9

BDE .3068 ERA 2.3113 8C3 9.3101 FAP 10593 $¢11 7516.2 $62 549.9 THA 174.78 ELI 1317.7 ELI 511.4 ALF 174.33

LAUkICH DATE NOV I 1964 FL]GHT TIME 340.00 ARR|VAL DATE OCT ? 1965

HELIOCENTRIC _|C OISTANCE 764.216

RL 148.46 LAL -.DO LOL 38.61VL 32.784 GAL -3,81 AZL 88.43 HCA

MP 216.57 LAP -$.26 LOP 273,02 V_ 22.639 GAP -7.90 AZP 90.92 TN.

RC 264.679 _L 15.66 GP 3,Q6 2kL 121.41 ZAp _,91 ETS 180.47 2A(

PLANETOCENTIIIC C(_IIC

C3 11.D40 VHL 3,323 DLA 21.73 RAL 169.17 RAID 6567.4 V(L 11,3D8 PTH 2.00 VHP 3.073 DpA

LNCH AZMTH LNCH TIM( L-I TIMtE |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ T|HE

go,oo 16 44 $ 2835.69 -28.28 84.43 28.28 91.51 IT 31 16

90.00 11 6 34 3972.40 -7.24 IS9.22 23.23 62.55 12 12 46

100.00 18 2D 33 2324.39 -29.70 61.46 28.21 93.51 19 2 38

100.00 12 12 43 3758.93 -5.99 142.85 22.54 60.66 13 13 21

$10.0D 20 D 33 221|.3_ -33.21 37.26 27.78 98.6| 20 37 25

110.00 12 49 12 3(r44.56 -2.99 132.32 20.69 55.93 13 49 56

D|FFERENTIAL C,_RRECTZONS NED-COURSE EXECUT|,ON ACCURACY

TOE -.0971 TRA 2.4543 TC3-9.5444 BAU 1.4162 SET T811.O SGR 966.9 SG3 2999.7

ROE .3065 RRA -.1_97 RC3 .9877 FAU .50579 RRT -.7646 RRF -.7835 RTF .9941

FOE-1.8994 FRA12.0446 FC-39.6634 9SP 26832 SGB 7859.0 R23 .03DO R13 -.9943

DOE .3215 BRA 2.4368 BC3 9.5953 FSP 10261 SGI 7839.2 SG2 556.5 THA 175.12

EARTH TO MARS

234.42 SHA 186.11 ECC .21250 INC $.5726 vl 30.013

337.97 TAP 212.39 RCA 146.56 Also 225.66 V2 25.365

99.92 ETE 178,17 ZAC 86.98 ETC 258.$6 CLp 68.88

11.50 RAp 165.22 ECC $.$817

PO CST TIM INJ 2 LAT INJ 2 LONG

2235,7 -27.77 75.80

3372.4 -10.66 152.41

lg24.4 -2B.DD 52.TS

3158.g -g.ss 136.19

1611.3 -31.66 28,37

3044.6 -7.44 $26.06

ORBIT DETERMINATION ACCURACy

ST 13g0.1 SR 532.4 SS 1992.6

CRT -.2374 CRS .5396 CST -,9436

LEA 2452.8 NSA 603.9 SSA 25.4

EL1 1396.7 EL2 514.7 ALF 173.99
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 196,4)

LAUNCH 0ATE NOV I 1964

HELIOCENTRIC CONIC

RL 145.46 LAL -.00

RP 216.22 LAP -1.31

RC 285.910 GL 15.68

PLANEYOCENTRIC CONIC

C3 11.174 VHL 3.$43

LNCH A214TM LNCH TIME

90.00 15 46 54

90.00 11 6 0

100.00 18 25 6

100.00 12 12 29

110.00 20 4 81

110.00 lZ 49 $8

FLI6HT TIM( 542.00 ARR|VAL DATE OCT 9 1565

DISTANCE 768.344 EARTH TO MARS

LOt. 36.61 VL 32.785 GAL -3.67 AZL 66.42 HCA 235.58 SNA 186.13 ECC .21295 INC 1.5830 Vl $0.013

LOP 274.17 VP 22._84 SAP -8.08 AZP 90.90 TAL 337.63 TAP 215.20 RCA 146.50 APO 225.77 V2 25.404

GP 3.00 ZAL 121.94 2AP 67.27 ETS 180.56 ZAE 98.02 ETE 178.33 ZAC 86.81 ETC 256.22 CLp 67.24

DLA 21.51 RAL 169.71 RAD 6567.4 VEL 11.514 PTH 2.01 VHP 3.114 DpA 11.62 RAP 164.74 ECC 1.1539

L-I TIM( INJ LAT ZNJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2669.33 -28.27 83.89 28.94 91.78 17 $6 2 2226.3 -27.72 75.27

398_.75 -6.65 159.92 23.84 62.46 12 12 25 3584.8 -10.49 153.15

2518.12 -29.68 60.99 26.86 95.75 19 7 4 1918.1 -28.84 52.29

3770.19 -5.61 143.47 23.16 60.59 13 15 19 3170.2 -9.49 136.83

2207.09 -53.16 36.92 28.41 98.81 20 4t 18 1607.1 -31.59 26.05

3655.99 -t.63 132.61 21.51 55.91 15 50 27 3054.0 -7.09 126.56

DIFFERENTIAL CGRRECTION8 MIO-_.OUR_E[ EXECUTIOI ACCURACy OR6|T DETERMINATION ACCURACY

TOE -.1521 111A 2.9040 TC8-9.8067 BAU 1.4TZO SGT 6127.3 SGR 857.2 663 2915.7 ST 1470.2 SR 539.0 SS 1991.0

ROE .5125 RRA -.1085 tiCS .9396 FAU .49162 flRT -.7524 RRF -.7716 flTF .9945 CRT -.2617 CRS .5480 CST -.9504

FDE-1.9569 FRAlI.9554 FC-58.1086 BWe 27906 S_ 8172.4 R25 .0298 R13 -.9947 LSA 2459.S NSA 605.S SSA 24.9

BOE .3595 BRA 2.6060 BC3 9.8536 FS4P 9976 $61 9153.0 SG2 562.8 THA 175.44 ELI !477.9 ELI 517.5 ALF 173.75

LAUNCH DATE NOV I 1964 FL|GHT T|M( 344.00 ARRIVAL DATE OCT 11 1965

HELIOCENTR|C CONIC

RL 146.46 LAL -.OO $8.61 VL

RP 215.86 LAP -1.85

RC 267.127 GL 15.66

PLANETOCENTRIC CONIC

C3 11.316 VHL S.$64

LNCH AZMTH LNCH TIM(

90.00 16 53 $9

90.00 11 5 20

100.00 16 29 51

100.00 12 12 9

110.00 20 8 $9

110.00 12 49 50

DIFFERENTIAL CORRECTIONS

TOE -.1700 TRA 2.7557 TC-10.0484 BAU 1.5270

ROE .3186 RRA -.0975 RCS .R315 FAU .47733

FDE-2.0128 FRA11.6606 FC-36.5113 BSP 28951

6DE .3612 BRA 2.7574 8C310.0915 FSP 9672

EARTH TO MARS

236.74 SMA 186.16 ECC .21343 INC 1.5951 vl 30.013

337.26 TAP 214.00 RCA 146.43 APO 225.90 V2 25.442

96.16 ETE 176.49 ZAC 86.66 ETC 258.28 CLP 65.64

DISTANCE 772.478

32.787 GAL -3.94 AZL 68.41 HCALOt.

LOP 275.33 VP 22.729 GAp -6.25 AZP 90.87 TAL

GP 2.92 ZAL 122.50 ZAP 65.67 ETS 180.64 Z_ME

DLA 21.29 RAL 170.26 RAD 6567.4 V(L 11.520 PTH 2.01 VHp 3.157 DpA 11.72 RAP 164.$0 ECC 1.1863

L-I TIME |NJ LAT INJ I..(:NG lflJ RT ASC INJ AZNTN INJ TIME PC) CST TZM |NJ 2 LAT |NJ 2 LONG

2620.53 -28.25 85.32 29.61 92.06 17 41 O 2220.5 -27.66 74.71

3997.83 -6.44 160.66 24.46 62.37 t2 11 57 3397.8 -10.09 153.88

2511.44 -29.65 60.50 29.55 94.01 19 11 42 1911.4 -26.77 51.60

$782.16 -5.21 144.13 23.79 60.52 13 15 11 3182.2 -9.10 157.50

2202.32 -33.11 36.56 29.06 99.02 20 45 21 1602.5 -31.51 27.70

3664.04 -2.25 135.34 21.95 55.88 13 50 54 3064.0 -6.71 127.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT 8435.9 SGR 848.0 863 2625.6 ST 1551.8 SR 545.6 SS 1989.3

RRT -.7398 I_ -.7592 RTF .9948 CRT -.2855 CRS .5569 CST -.9547

S_ 84?8.4 R25 .0297 R13 -.9949 LSA 2509.0 NSA 605.9 SSA 24.5

SGI 8459.3 SG2 569.0 THA 175.73 EL1 1560.6 EL2 519.9 ALF 173.55

LAUNCH OATE NOV I 1964

HELIOCENTRIC CONIC

RL 145.46 LAL -.OO

RP 215.54 LAP -1.36

RC 268.329 GL 15.67

PLANETOCENTRIC CON|C

C3 11.472 VHL 3.387

LNCH AZMTH LNCH TIME

go.o0 16 59 16

$0.00 11 4 54

100.00 18 34 46

100.00 12 11 45

110.00 20 12 56

110.00 12 50 4

FL|GHT T|RE 346.00 ARR|VAL DATE OCT 13 lt65

D|STANCE 776.617 EARTH TO MARS

LOL 38.61 VL 32.769 GAL -4.01 AZL 85.40 HCA 237.90 SI4A 166.2D ECC .21395 |NC 1.6029 vl 30.013

LOP 276.50 VP 22.774 GAP -8.42 A ZP 90.65 TAL 556.69 TAp 214.79 RCA 146.36 APO 226.03 V2 25.480

GP 2.85 ZAL 123.08 ZAp 64.12 ETS 100.71 ZAE 94.35 ETE 178.63 ZAC 66.51 ETC 258.34 CLP 64.08

OLA 21.0A RAL 170.83 RAO 6567.4 VEL 11.526 PTH 2.01 VHp 5.203 DpA 11.80 RAP 163.90 ECC 1.1886

L-| TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO C$T TZM |NJ 2 LAT |NJ 2 LONG

2812.34 -28.25 82.73 50.50 92.36 17 46 8 2212.5 -27.60 74.12

4011.62 -6.01 161.44 25.11 62.28 12 11 26 3411.6 -9.67 154.67

2504.40 -29.61 59.96 30.21 94.29 19 16 SO 1904.4 -26.70 51.29

3794.79 -4.79 144.83 24.44 60.46 13 15 0 3194.8 -8.69 158.21

2197.26 -33.06 36.17 29.75 99.24 20 49 34 1597.5 -31.43 27.33

3674.69 -1.84 133.69 22.61 55.86 13 51 19 3074.7 -6.31 127.66

O|FFERENT|AL CORRECT|ONS

TOE -.2103 TRA 2.9102 TC-10.2665 BAU 1.5806

ROE .3248 RRA -.0915 RC5 .9037 FAU .46257

FOE-2.0667 FRAll.4607 FC-34.9089 BSP 29970

BOE .3669 6RA 2.9116 8C510.3062 FSP 9364

MID-COURSE EXECUTION ACCURACY 04_B|T DETERMINATION ACCURACY

SGT 8735.7 S_ 939.2 $63 2756.1 ST 1635.2 SR 552.0 SS 1987.4

RRT -.7266RRF -.7467 RTF .9950 CRT -.3080 CRS .5662 CST -.9583

S_ 8775.9 R23 .D297 R13 -.9951 LSA 2561.2 NSA 606.5 SSA 24.0

SGI 9757.0 $G2 574.9 THA 175.99 EL1 1645.0 EL2 522.0 ALF 173.40

LAUNCH DATE NOV 1 1964 FLIGHT T|M( 346.00 ARRIVAL

HELIOCENTR|C COI|C

RL 148.46 LAL -.OO

RP 215.21 LAp -1.38

RC 289.516 GL 15.$5

PLANETOCENTRIC CONIC

CS 11.635 VHL 5.411

LNCH AZMTN LNCH TIM(

90.00 17 4 44

90.00 11 S 44

100.00 16 39 52

100.00 $2 11 17

110.00 20 17 23

110.00 12 50 15

DISTANCE 780.762

LOt- 38.61 VL 32.791 GAL -4.09 AZL 88.$9 HCA

LOP 277.67 VP 22.819 GAP -8.59 AZP 90.83 TAt.

GP 2.77 ZAL 123.67 ZAP 62.60 ETS 180.76 ZAE

DATE OCT 15 1965

EARTH TO MARS

239.07 S_MA 186.23 ECC .21450 |NC 1.6125 Vl 30.015

336.50 TAP 215.57 RCA 146.28 APO 226.18 V2 25.517

92.57 ETE 176.77 ZAC 86.$7 ETC 258.59 CLP 62.56

DLA 20.77 RAL 171.41 RAD 6567.4 VEL 11.534 PTH 2.01 VMp 3.252 DPA 11.67

L-I T|ME INJ LAT INJ I..(_4G INJ RT A$C INJ AZMTH INJ TIME PO C$T T|M

2803.79 -28.20 82.10 31.01 92.67 17 51 26 2203.8

4026.07 -5.55 162.25 25.77 62.19 12 10 50 3426.1

2497.02 -29.57 59.45 30.92 94.57 19 21 29 1697.0

3800.08 -4.34 145.57 25.11 60.40 13 14 45 3208.1

2191.95 -33.00 35.77 30.42 99.47 20 53 55 1591.9

3685.93 -1.41 134.48 23.29 55.84 15 $1 41 3085.9

MID-COURSE EXECUTION ACCURACY

SGT 9026.0 SGR 630.8 SG3 2645.9

RRT -.T137 RflF -.7340 RTF .9952

568 9084.2 R23 .0296 R15 -.9955

_1 9045.8 SG2 580.7 THA 176.23

RAp 163.54 [CC 1.1915

INJ 2 LAT INJ 2 LONG

-27.55 75.50

-9.25 155.50

-26.63 50.76

-8.25 136.$6

-51.34 26.94

-5.88 128.25

ORBIT DETERNINATIC_I ACCUNACY

ST 1720.1 SR 556.1 SS 1984.5

CRT -.3296 CRS .5753 C3T -.9616

LSA 2615.4 MSA 606.S S3A 23.6

ELI 1730.9 EL2 523.7 ALF 173.28

DIFFERENTIAL CORRECTIONS

TOE -.2530 TRA 3.0670 TC-10.4608 BAU 1.6329

fiDE .3310 RRA -.0657 RC3 .6763 FAU .44765

FDE-2.1156 FRAIl.2558 FC-38.S075 8SP 30965

9DE .4166 BRA 3.0682 8C810.4975 FSP 9059
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOi_. I. 1964)

LAUNCH DATE NOV I 1964

HELIOCENTRIC CQ_N|C

RL 148.46 LAL -.OO

RP 214.88 LAp -1.41

RC 290.691 GL 15.63

PLANETOCENTRIC CON;C

C3 11.810 VHL 3.437

LNCH AZMTH LNCH TIME

90.00 17 10 22

90.00 11 2 49

100.00 18 45 8

100.00 12 10 44

110.00 20 21 58

110.00 12 SO 23

FLIGHT TIME 350.00 ARRIVAL DATE OCT 17 1965

DISTANCE 784.911 EARTH TO MARS

LOL 38.61 VL 32.793 GAL -4.17 AZL 89.38 HCA 240.24 SMA 186.27 ECC .21509 INC 1.6219 Vl 30.013

LOP 278.84 VP 22.86_ GAP -8.76 AZP 90.81 TAL 336.09 TAp 216.34 RCA 146.21APO 228.33 v2 25.$54

GP 2.70 ZAL 124.28 ZAp 61.13 ITS 180.84 ZAE 90.83 ETE 178.88 ZAC 86.24 ETC 258.43 CLp 61.09

DLA 20.50 RAL 172.00 RAO 6567.5 ¥EL 11.541 pTH 2.01 VHP 3.303 DPA 1_.93 RAp 163.23 ECC 1.1944

L-I TIME INJ LAT |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2794.92 -28.17 81.45 31.74 93.00 17 56 57 2194.9 -27_46 72.86

4041.17 -5.07 163.10 26.46 62.10 12 10 10 3441.2 -8.76 156.37

2489.33 -29.53 58.87 31.63 94.87 19 26 37 1889.3 -28.54 50.20

3821.99 -3.87 146.33 25.80 60.34 13 14 26 3222.0 -7.79 139.74

2186.35 -32.94 35.35 31.13 99.71 20 58 25 1586.3 -31.25 26.53

3697.74 -.96 135.10 23.98 55.83 13 52 1 3097.7 -5.44 128.87

DIFFERENTIAL CORRECT]ON$

TOE -.2986 TRA 3.2262 TC-10.6335 BAU 1.6842

ROE .3372 RRA -.0801 RC3 .8494 FAU .43262

F06-2.1628 FRAtl.0462 FC-$1.7141 BSP 31932

BDE .4505 BRA 3.2271 0C310.6674 FSP 8758

M|D-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9307.9 SGR 823.0 $63 2555.3 8T 1806.6 SR 564.2 SS 1961.5

RRT -.7004 RRF -.7213 RTF .9954 CRT -.3§07 DR5 .5848 CST -.9645

SGB 9344.2 R23 .0299 R13 -.9955 LSA 2672.2 MSA 606.0 SSA 23.1

SG1 9323.9 862 386.3 THA 176.44 EL1 1818.4 EL2 524.9 ALF 173.18

LAUNCH OATE NOV 1 1964 FLIGHT T|M( 332.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC C(_IC

RL 148.46 LAL -.00

RP 214.56 LAp -1.43

RC 291.851 GL 13.59

PLANETOCENTRIC CONIC

C3 11.993 VHL 3.463

LNCH AZI4TH LNCH TIME

90.00 17 16 9

90.00 11 1 50

100.00 18 30 33

tOO.D0 12 10 8

110.00 20 28 42

110.00 12 30 28

DISTANCE 769.065

LOL 38.61 VL 32.798 GAL -4.23 AZL 88.3? HCA 241.42 SMA 186.$1 ECC .21572

LOP 280.02 VP 22.908 GAP -6.93 AZP 90.78 TAL $33.67 TAp 217.09 RCA 146.12

GP 2.63 ZAL 124.91 ZAp 59.69 ET8 180.89 ZA( 89.13 ETE 179.01 ZAC 86.13

OLA 20.2t RAL 172.60 RAD 6567.3 VEL 11.349 PTH 2.02 VHp 3.336 DPA 11.97

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

2785.75 -28.14 80.79 32.49 93.33 18 2 33 2183.7

4059.89 -4.37 163.98 27.16 62.02 12 9 27 3436.9

2481.36 -29.48 38.28 32.37 95.17 19 31 54 1881.4

3838.51 -3.38 147.13 28.51 60.28 13 14 4 3236.5

2180.53 -32.87 34.91 31.83 99.97 21 3 3 1380.3

3710.11 -.49 135.74 24.70 33.82 13 52 18 3110.1

DIFFERENTIAL CCRRECTION8

TOE -.3429 TRA 3.3926 TC-10.7712 6AU 1.7324

RDE .3433 RRA -.0749 RC3 .8220 FAU .41682

FOE-2.1902 FRA10.8303 FC-S0.0829 BSP 32967

8DE .4852 BRA 3.3934 8CS10.8025 FSP 8484

MID-COURSE EXECUTION ACCURACY

SGT 9578.9 9GR 814.9 963 2463.8

RRT -.6866 RRF -.7078 RTF .9953

SrdD 9813.5 R23 .0299 RI3 -.9936

SGI 9393.3 SG2 391.3 THA 176.64

EARTH TO MARS

INC 1.6312 vl 30.013

APO 226.50 V2 25.390

ETC 258.46 CLp 59.66

RAp 162.96 ECC 1.1974

INJ 2 LAT |NJ 2 LONG

-27.38 72.20

-8.27 157.27

-28.45 49.63

-7.31 140.55

-31.14 26.11

-4.97 129.52

ORBIT DETERMINATION ACCURACY

9T 1894.9 SR 569.5 3S 1975.8

CRT -.3679 CR8 .3914 CST -.9672

LSA 2729.8 MSA 603.4 SSA 22.8

EL1 1907.4 EL2 526.1 ALF 173.17

LAUNCH DATE NOV I 1964

HELIOCENTRIC C_|C

NL 149,46 LAL -.00

RP 214.24 LAp -1.46

RC 292.998 GL 15.55

PLANETOCENTRIC CONIC

C3 12.193 VHL 3.492

LNCH AZMTH LNCH TINE

90.00 17 22 4

90.DD 11 O 48

100.00 18 56 6

100.00 12 9 28

110.00 20 31 33

110.00 12 50 30

FLIGHT TIME 334.00 ARR|VAL DATE OCT 21 1965

DISTANCE 793.224 EARTH TO MARS

LOL 38.61 VL 32.798 GAL -4.33 AZL 88.34 HCA 242.60 8NA 186.36 ECC .21638 |NC 1.6402 Vl 30.013

LOP 281.20 VP 22.931 GAP -9.10 A ZP 90.76 TAL 335.24 TAp 217.84 RCA 146.03 APO 226.68 V2 25.626

GP 2.37 ZAL 125.36 ZAP 38.30 ITS 180.95 Zk( 67.47 IT[ 179.12 ZAC 86.02 ETC 258.49 CLP 58,26

OLA 19.90 RAL 173.21 RAD 6367.3 VEL 11.538 PTH 2.02 VHp 3.411 DPA 11.99 RAp 162.73 ECC 1.2007

L-1 TIME |HI LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.33 -28.10 80.10 33.23 93.67 18 8 21 2176.3 -27.29 71.33

4073.19 -4.04 164.90 27.88 61.93 I2 8 41 3473.2 -7.77 138.19

2473.16 -29.43 37.66 33.12 93.48 19 37 19 1873.2 -28.36 49,04

3631.60 -2.87 147.96 27.24 60.23 13 13 39 3231.6 -6.81 141.39

2174.51 -32.80 34.43 32.38 100.23 21 7 48 1574.3 -31.04 25.67

$723.02 .01 136.41 25.44 55,82 13 52 33 3123.0 -4.48 130.20

DIFFERENTIAL CORRECTION5 N|D-COURSI[ (XECUTIQN ACCURACY

TOE -.3976 TRA 3.5538 TC-10.9100 BAU 1.7831 $GT 9843.7 S_R 808.9 563 2373.1

RDE .3500 RRA -.0695 tiCS .7972 FAU .40256 RRT -.8738 RflF -.6958 RTF .9956

FOE-2.2470 FMA10.8250 FC-29.5832 BSP 33796 SG8 9878.9 R23 .0304 R13 -.9937

6DE .3298 BRA 3.5343 8CS10.9391FSP 8133 _1 9660.8 962 596.8 THA 176.82

LAUNCH DATE NOV 1 1964 FLIGHT TIM( 356.00 ARRIVAL

HEL|OCENTRIC C.CNIC O|$TANCE 797.388 EARTH

RL 148.48 LAL -.DO LOL 38.61VL 32,801GAL -4.42 AZL 88.35 HCA 243.78 SMA 186.40 ECC .21708

RP 215.95 LAp -1.48 LOP 282.38 VP 22.993 GAP -9.28 AZlP 90.73 TAL $34.79 TAp 218.37 RCA 143.94

RC 294.131GL 15.50 r.p 2.30 ZAL 126.22 ZAp 59.95 ITS 120.99 ZAE 85.84 ETE 179.23 ZAC 85.92

PLANETOCENTRIC C(_]C

C3 12.408 VHL 3.522 DLA 19.39 RAL 173.94 RAO 63_7.5 V(L 11.567 pTH 2.02 VHP 3.468 DPA 11.99 RAP

LNCH AZMTH LNCH 7114( L-| TIM( INJ LAT INJ L.(_G |NJ RT ASC |NJ AZMTH INJ TZME PO CST TIM

90.00 17 28 8 2781.72 -28.05 79.40 34.02 94.02 18 14 13 2166.7

90.00 10 59 45 40110.06 -S.50 16§.84 28.63 61.88 12 7 33 3490.1

100.00 19 I 47 2464.78 -L_9.ST $7.06 55.90 95.81 19 42 52 1864.7

100.00 12 8 45 3867.28 -2.$4 148.82 27.98 60.19 13 13 12 3267.3

110.00 20 36 $2 2110.31 -32.72 33.96 33.34 100.49 21 12 40 1568.3

110.00 12 30 29 3736.47 .52 137.12 26.19 55.82 13 52 46 3|36.3

DIFFERENT|AL CcRRECT|ON9 MID-COURSE ExECuTION ACCURACY

TOE -.4519 TRA 3.7217 TC-11.0183 BAU 1.8311 SGTI0101.B Sr_t 80'2.8 963 2286.2

ROE .3S83 RRA *.0642 RCS .7722 FAU ,38774 RRT -,MOB RRF -.6834 RTF .9956

FDE-2.2865 FRAlO.4071 FC-27.0649 BDP $4669 sr_110|33.8 flZ3 .0302 R|3 -.9957

BOE .5759 2RA 3.7222 BC31|.0434 FSP 7852 56110115.9 962 601.7 TMA 176.98

ORBIT DETERMINATION ACCURACY

87 1984.9 5R 575.7 SS 1974.2

CRT -.3903 CRS .6040 CST -.9694

LSA 2793.4 MSA 604.2 SSA 22.3

ELI 1998.3 EL2 526.3 ALF 173.05

DATE OCT 23 1965

TO MARS

INC 1.6490 vl 30,013

APO 226.67 V2 23.662

ETC 258.52 CLp 36.91

162.55 ECC 1.2041

INJ 2 LAT INJ 2 LONG

-27.20 70.84

-7.24 159.15

-28.26 48.43

-6.29 142.26

-30.95 23.22

-3.9T 130.91

ORBIT OETERMIMATION ACCURACY

8T 2076.3 SR 581.2 55 1970.2

CRT -.4098 DR5 .6140 CST -.9714

LSA 2857.8 NSA 602.9 854 21.9

EL1 2091.0 EL2 526.5 ALF 173.01
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE MCW 1 1964 FLIGHT TIME 358. O0 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC C(_IIC DISTANCE 801.555 EARTH TO MARS

RL 148.48 LAL -.DO LOL 38.61 VL 32.804 GAL -4.51 AZL 88.34 HCA 244.97 SHA 186.45 ECC .21785 INC 1.6578 Vl 30.013

RP 213.62 LAP -1.50 LOP 283.57 VP 23.038 GAP -9.42 A ZP 90.70 TAL 334.32 TAp 219.29 RCA 145.84 APO 227.07 V2 25,697

RC 295.251 GL 15.44 GP 2.44 ZAL 126.90 ZAP 55.63 ETS 181.04 ZA( 84.26 ETE 179.33 ZAC 85.84 ETC 258.54 CLP 55.60

PLAMETOCENTRIC CONIC

C3 12.626 VHL 3.553 DLA 19.25 RAL 174.47 RAD 8567.5 VEL 11.576 PTH 2.02 VHP 3.528 DpA 11.98 RAp 182.40 ECC 1.2078

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH XHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 34 19 2756.91 -28.00 76.69 34.82 94.37 18 20 16 2156.9 -27.10 70.14

90.00 10 58 34 4107.46 -2.95 166.82 29.39 61.82 12 7 Z 3507.5 -6.69 160.14

100.O0 19 7 35 2456.14 -29.31 56.42 34.68 96.13 19 48 31 1856.1 -28.15 47.81

109.00 12 7 59 3883.46 -1.80 149.71 28.75 60.16 13 12 43 3283.5 -5.75 143.16

110.00 20 41 37 2161.94 -32.64 33.50 34.11 100.77 21 17 39 1561.9 -30.81 24.76

110.00 12 $0 27 3750.43 1.06 137.84 26.97 55.83 13 $2 57 3150.4 -3.43 131.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5987 TRA 3.8930 TC-11.1001 BAU 1.8779 86710949.4 6_ 797.2 SG3 2198.3 ST 2169.7 SR 586.6 SS 1965.3

ROE .3631 RRA -.0593 RC3 .7477 FAU .37302 RRT -.6479 RRF -.6712 RTF .9957 CRT -.4279 CRS .6258 CST -.9732

F08-2.3216 FRA10.IRO4 FC-25.5775 6SP 35529 6¢_10380.0 R23 .0313 R15 -.9958 LSA 2924.4 MSA 601.4 SSA 21.5

BDE .6250 BRA 3.8934 8C311.1253 FSP 7561 S_110362.3 SG2 606.5 THA 177.13 EL1 2185.1 EL2 526.4 ALF 172.99

LAUNCH DATE NOV 1 1964 FLIGHT TIME 360.00 ARRIVAL DATE OCT 27 1963

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 213.31 LAp -1.52

RC 296.356 GL 15.38

PLAN(TQ¢ENTRIC CONIC

C3 12.862 VHL 3.566

LNCH AZNTH LMCH TIM(

90.00 17 40 $6

90.00 10 57 24

100.00 19 13 30

100.00 12 7 11

110.00 20 46 49

110.00 12 50 22

DIFFERENTIAL CCRRECTION9

TDE -.5685 TRA 4.0678 TC-11.1632 BAU 1.9236

RDE .3699 RRA -.0546 RC3 .7241 FAU .55656

FDE-2.SSSS FRA 9.9750 FC-24.1537 BSP $6367

60( .6782 BRA 4.0682 BC311.1667 FSP 7274

DISTANCE 805.726 EARTH TO MARS

LOL 38.61VL 32.807 GAL -4.61 AZL 88.33 HCA 246.16 SMA 186.50 ECC .21861 INC 1.6664 vl 30.013

LOP 284.76 VF 23,061 GAP -9.56 AZP 90.67 TAL 333.84 TAP 220.00 RCA 145.75 APO 227.28 V2 25.731

GP 2.36 ZAL 127.59 ZAP 54.36 ETS 161.08 ZA( 82.71 ETE 179.42 ZAC 85.76 ETC 258.55 CLP 54.32

OLA 16.90 RAt. 175.11RAD 6567.5 VEL 11.587 PTH 2.03 VHP 3.589 DPA 11.96 RAP 162.30 (CC 1.2117

L-I TIN( INJ LAT INJ LONG INJ fit A$C INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2748.95 -27.95 77.96 35.63 94.73 18 26 23 2146.9 -27.00 69.42

4125.36 -2.37 167.82 30.17 61.77 12 6 9 3525.4 -6.12 161.15

2447.38 -29_25 55.78 35.49 96.47 19 54 18 1847.4 -28.04 47.18

3900.16 -1.23 150.63 29.54 60.13 13 12 11 3300.2 -5.19 144.09

2135.43 -32.56 33.01 34.89 101.05 21 22 44 1555.4 -30.69 24.29

3764.90 1.61 138.60 27.78 55.65 13 53 7 3164.9 -2.98 132.39

MIO-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10566.9 _,R 792.1SG3 2112.0 ST 2284.8 6R 591.7 SS 1959.8

RRT -.6353 RRF -.6593 RTF .9957 CRT -.4457 CRS .6535 CST -.9748

$G610618.5 R25 .0318 R13 -.9958 LSA 2993.4 MSA 599.4 SSA 21.1

$6110600.9 SG2 611.0 THA 177.27 EL| _280.9 EL2 525.9 ALF 172.98

LAUNCH DATE NOV 1 1964

HELIOCEMTRIC CONIC

RL 148.46 LAL -;DO

RP 213.01 LAP -1.55

RC 297.446 GL 15.30

PLANETOCENTRIE CONIC

C3 13.114 VHL 3.621

LNCH AZNTH LNCH TIME

90.00 17 47 O

90.00 10 58 11

100.00 19 19 31

100.00 12 8 21

110.00 20 52 7

110.00 12 50 15

FLIGHT TIME 582.00 ARRIVAL DATE OCT 29 1965

LOL 38.81 VL 32.810 GAL

LOP 285.95 VF 23.123 GAP

;p 2.32 ZAL 128.30 ZAP

DISTANCE 609.900 EARTH TO MARS

-4.70 AZL 88.53 HCA 247.35 SMA 186.56 ECC .21944 INC 1.6748 vl

-9.74 AZP 90.65 TAL 333.35 TAp 220.79 RCA 145.62 APO 227.50 V2

53.12 ETS 181,11 ZAE 81.19 ETE 179.51 ZAC 85.70 ETC 258.55 CLP

DLA 18.55 RAL 175.76 RAD 6567.5 VEL 11,597 PTH 2.03 VHP 5.653 DpA 11.92 RAP 162.23

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH 1NJ TIME PO CST TIM INJ 2 LAT

2736.86 -27.89 77.23 56.48 95.10 18 32 37 2136.9 -26.89

4143.62 -1.77 168.85 30.97 61.73 12 5 15 3543.8 -5.54

2438.49 -29.18 55.15 36.31 96.80 20 O 10 1838.5 -27.93

3917.42 -.84 151.58 30.34 60.11 13 11 38 3317.4 -4.62

2148.61 -32.47 52.52 35.89 101.35 21 27 56 1548.8 -30.57

3779.67 2.16 159.38 26.58 55.88 15 53 15 5179.9 -2.31

30.013

25.765

53.09

ECC 1.2158

INJ 2 LONG

68.71

162.19

46.55

145.04

23.82

133.16

DIFFERENTIAL CORRECTIONS

TOE -.6316 TRA 4.2462 TC-11.2070 6AU 1.9686

ROE .$767 RRA -.0501 RC3 .7012 FAU .34430

FOE-2.3827 FRA 9.7587 FC-22.7299 8SP 37178

601[ .7334 BRA 4.2465 6C311.2289 FSP 6994

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10821.1 SGR 787.5 SG3 Z027.1 ST 2361.6 SR 596.7 SS 1953.8

RRT -.6231 RRF -.6478 RTF .9957 CRT -.4631 CR9 .6434 CST -.9763

S_10649.7 RZ5 .0324 R13 -.9958 LSA 3064.9 MSA 597.1 SSA 20.8

S6110832.2 SG2 615.3 THA 177.40 ELI 2378.6 EL2 525.1 ALF 172.98

LAUNCH DATE NOV 1 1964 FLIGHT TIM( 364.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 212.72 LAP -1.5T

RC 296.526 6L 15.22

PLAN(TOCENTRIC CONIC

C3 13.380 VHL 3.658

LNCN AZNTH LNCH TIN(

90.OO 17 53

90.00 10 54 57

1OO.OO 19 25 36

1OO.00 12 5 29

110.00 20 57 30

110.00 12 50 6

DIFFERENTIAL CORRECTIONS

TOE -.6975 TRA 4.4263 TC-11.2_4 BAU 2.0124

ROE .3637 RRA -.0456 RC3 .6789 FAU .33024

FOE-2.4085 FRA 9.5441 FC-21.3672 B_P 37965

BIDE .7961 BRA 4.4286 BC311.2499 FSP 6721

DISTANCE 814.078 EARTH TO MARS

LOL 38.61 VL 32,814 GAL -4,81 AZt. 88.32 HCA 248.55 Sl4A 186.62 ECC .22031 INC 1.6832 vl 30.015

LOP 287.15 VP 23.165 GAP -9.90 AZP 90.62 TAL 332.64 TAp 221.39 RCA 145.50 APO 227.73 V2 25.798

6P 2.26 ZAL 129.02 ZAp 51.92 ET6 181.15 ZAE 79.72 ETE 179.59 ZAC 85.64 ETC 258.55 CLp 51.89

OLA 16.18 RAL 176.42 RAT) 6567.3 V(L 11.609 PTH 2.03 VHP 3.718 OPA 11.87 RAp 162.21ECC 1.2202

L-I TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2729.66 -27.83 76.49 37.50 95.46 16 36 55 2126.7 -26.78 67.98

4162.72 -1.17 169.90 31.00 61.70 12 4 20 3562.7 -4.94 163.25

2429.50 -29.10 54.47 37.14 97.14 20 6 7 1829.5 -27.81 45.91

3935.13 -.04 152.35 31.17 60.11 13 11 4 3335.1 -4.02 146.02

2142.08 -32.38 32.01 36.51 IO1.61 21 33 12 1542.1 -30.44 23.33

3795.31 2.77 140.19 29.41 55.92 13 53 22 3195.3 -1.72 133.98

MIO-COURSlE E_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SG711044.8 _ 783.3 SG3 1943.8 ST 2459.9 SR 601.6 SS 1947.0

RRT -.6113 RRF -.6367 RTF .9957 CRT -.4797 CRS .6531CST -.9776

Sr_11072.3 fl23 .0330 fl13 -.9958 LSA 3138.5 MSA 594.7 SSA 20.4

S6111055.0 S;2 619.3 THA 177.51 £L1 2477.6 EL2 524.1ALF 172.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 1 1964

HELI_K_ENTRIC CONIC

RL 148.46 LAL -.OD

RP 212.43 LAP -1.59

RC 299,592 GL 15.1)

PLANETOCENTR |C CONIC

CS 13.663 VHL 3.696

LNCN AZNTM LHCH TIME

90.00 18 0 2

90.00 10 53 41

100.00 18 31 50

100.00 12 A 35

110.00 21 2 38

110.O0 12 49 56

FLIGHT TIME 366.00

DISTANCE 818.258

LOL 38.61VL 32.817 GAL -4.81 AZL 88.31HCA 249.75 SMA 186.68 ECC

LOP 288.35 VP 23.207 GAP -10.05 A?p 90,59 TAL 332.5! TAp 222.06 RCA

GP 2.21 ZAL 129.75 ZAP 50.76 ETS 181.18 ZAE 78.28 ETE 179.67 ZAC

DLA 17.79 RAL 177.08 RAD 6567.5 VEL 11.621PTH 2.04 VHP 3.786 OpA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2716.44 -27.76 75.75 38.16 95.83 18 45 19

4182.08 -.54 170.98 32.64 61.69 12 5 25

2420.43 -29.03 55.81 37.99 97.48 ZD 12 10

3953.31 .57 153.35 32.02 60.11 13 10 28

2135.29 -32.28 31.51 37.35 101.90 21 38 35

3811.23 3.38 141,02 30.27 55.96 13 53 27

DIFFERENTIAL CORRECTIONS

TOE -.7654 TRA 4.6134 TC-11.2314 BAU 2.0531

RDE .3908 RRA -.0419 RC3 .6573 FAU .31647

F0(-2.4290 FRA 9.3309 FC-20.0320 BSP 38744

BDE .8594 8RA 4.6156 BC311.2306 FSP 6454

LAUNCH OATE NOV 1 1964

HELIOCENTRIC CCHIC

MID-COURSE EXECUTION ACCURACY

88T11280.7 SGR 779.5 SG3 1862.4

RRT -.$999 RRF -.8260 RTF .9957

SG611287.6 R23 .0337 R13 -.9957

$Gl11270.4 SG2 623.1 THA 177.61

FLIGHT TIME 368.00

DISTANCE 822.441

ARRIVAL DATE NOV 2 1965

EARTH TO MARS

.22122 INC 1.6914 vl 30.013

145.38 APO 227.97 V2 25.831

85.59 [TC 258.55 CLP 50.72

11.81 RAp 162.22 ECC 1.2249

PO CST TIM INJ 2 LAT INJ 2 LONG

2116.4 -26.66 67.25

3582.1 -4.32 164.34

1820.4 -27.69 45.26

3353.5 -3.41 147.02

1535.3 -30.51 22.85

3211.2 -1.11 134.81

ORBIT DETERMINATION ACCURACY

ST 2559.4 SR 606.2 SS 1938.9

CRT -.4952 CRS .6623 CST -.9788

LSA 3213.4 MSA 592.3 8SA 20.1

EL1 2577.7 EL2 522.9 ALF 173.02

ARRIVAL DATE NOV 4 1965

EARTH TO MARS

RL 148.46 LAL -.00 LOt. 38.61VL 32.821 GAL -5.02 AZL 88.30 HCA 250.95 SMA 186.74 ECC .22217 INC 1.6995 vl 30.013

RP 212.15 LAP -1.61 LOP 269.55 VP 23.248 GAP -10.21 AZP 90.55 TAL 331.77 TAp 222.72 RCA 145.25 APO 228.23 V2 25.863

RC 300.645 GL 15.04 GP 2.15 ZAL 130.50 ZAP 49.65 ETS 181.20 ZA( 76.87 ETE 179.74 ZAC 83.55 ETC 258.33 CLP 49.59

PLANETOCENTRIC CONIC

C3 13.963 VHL 3.737 OLA 17.40 RAL 177.75 RAO 6367.5 VEL 11,634 pTH 2.04 VHp 3.855 DpA 11.73 RAp 162.27 ECC 1.2298

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AgC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 6 40 2706.16 -27.69 75.01 39.04 96.19 18 51 46 2106.2 -26.§4 66.55

90.00 10 52 24 4201.88 .10 172.09 35.50 61.68 12 2 26 3601.9 -3.69 165.43

100.00 19 38 6 2411.32 -28.94 53.14 38.86 97.82 20 18 17 1811.3 -27.56 44.61

100.00 12 3 40 3971.95 1.21 154.57 32.89 60.15 13 9 52 3371.9 -2.78 148.05

110.00 21 8 31 2128.44 -32.19 31.00 38.20 102.19 21 43 59 1528.4 -30.17 22.56

110.00 12 49 44 3827.59 4.00 141.88 31.15 56.02 13 53 32 3227.6 -.49 135.67

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8369 TRA 4.8082 TC-11.2158 BAU 2. 0971 _711489.4 SGR 776.1 SG3 1763.1 ST 2660.4 SR 610.7 SS 1929.9

ROE .3980 RRA -.0382 RC3 .6365 FAU .30297 RRT -.5890 RRF -.8159 RTF .9956 CRT -.5104 CRS .6714 CST -.9799

FOE-2.4461 FRA 9.1199 FC-18.7845 BSP 39300 SG811495.7 R23 .0342 R15 -.9957 LSA 3290.5 MSA 589.4 9SA 19.8

BOE .9267 BRA 4.9084 9C311.2337 FSP 6195 88111478.8 $82 628.7 THA 177.71 ELI 2679.3 EL2 521.4 ALF 173.09

LAUNCH OATE NOV 1 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 6 1965

DISTANCE 825.626 EARTH TO MARS

-5.14 AZL 68.29 HCA 252.16 SMA 186.80 ECC .22318 INC 1.7075 vl

V2

CLP

HELIOCENTRIC COHIC

RL 148.46 LAL -.O0 LOL 38.61 VL 32.824 GAL 30.013

RP 211.87 LAP -1.63 LOP 290.76 VP 23.288 GAP -10.37 AZP 90.52 TAL 351.21 TAp 223.37 RCA 145.11APO 228.49 25,895

RC 301.687 GL 14.94 GP 2.10 ZAL 131.26 ZAP 48.53 ETS 181.23 ZAE 75.49 ETE 179.81 ZAC 85.52 ETC 258.52 48.50

PLANETOCENTR 1C CONIC

C3 14.281 VHL 3.779 DLA 17.00 RAL 178.43 RAO 6567.6 VEL 11.648 PTH 2.04 VHp 3.927 DpA 11.64 RAp 162.35 ECC 1.2350

LNCH AZNTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 13 22 2695.86 -27.61 74.26 39.93 96.56 18 58 18 2095.9 -26.41 65.80

90.00 10 51 6 4222.10 .7_ 173.21 34.39 61.69 12 I 28 3622.1 -3.04 166.58

100.00 19 44 26 2402.17 -28.86 52.48 39.75 98.16 20 24 28 1802.2 -27.43 43.97

1OO.00 12 2 43 3991.02 1.85 155.61 33.78 60.16 13 9 14 3391.0 -2.13 149.09

110.00 21 14 8 2121.55 -32.09 30.48 39.07 102.47 21 49 29 1521.6 -30.04 21.87

110.00 12 49 31 3844.40 4.64 142.78 32.04 56.10 13 53 36 3244.4 .16 136.54

DIFFERENTIAL CCRRECTIONS

TOE -.9119 TRA 5.0010 TC-11.1827 BAU 2.1384

ROE .4054 RRA -.0347 RC3 .8164 FAU .28991

F06-2.4628 FRA 8.9081 FC-17.5741 9SP 40217

60E .9979 BRA S.0011 0C311.1997 FSP 5941

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11670.9 SGR 773.2 SG5 1705.9 ST 2762.8 SR 615.0 SS 1920.3

RRT -.5788 RRF -.6065 RTF .9955 CRT -.5253 CRS .6807 CST -.9808

SG811698.5 R23 .0551 R13 -.9956 LSA 3369.8 NSA 586.5 SSA 19.5

S8111679.5 SG2 630.1 THA 177.80 EL1 2782.3 EL2 519.7 ALF 173.09

LAUNCH DATE NOV 1 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC DISTANCE 630.813 EARTH TO MARS

RL 148.46 LAL -.00. LOL 38.61 VL 32.828 GAL -5.25 AZI. 88.28 HCA 253.37 SMA 186.87 ECC .22423 INC 1.7154 vl 30.013

RP 211.60 LAp -1.64 LOP 291.97 VP 23.328 GAP -10.52 AZP 90.49 TkA. 330.64 TAP 224.01 RCA 144.97 AlSO 228.77 V2 25.926

RC 802.717 GL 14.83 GP 2.05 ZAL 132.02 ZkP 47.47 ET$ 181.25 ZAE 74.15 ETE 179.88 ZAC 85.50 ETC 258.50 CLP 47.44

PLAN(TOCENTRIC CONIC

C3 14.619 VHL 3.823 DLA 16.59 RAA. 179.11 RAD 6567.6 VEL 11.662 PTH 2.05 VHP 4.000 DPA 11.54 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 20 T 2685.38 -27.53 73.52 40.84 98.92 19 4 52

90.00 10 49 48 4242.73 1.42 174.36 35.30 61.72 12 0 30

100.00 19 50 80 2393.03 -28.77 51.81 40.65 98.50 20 30 43

100.00 12 I 46 4010.51 2.51 156.69 34.69 60.20 13 8 36

110.00 21 19 48 2114.66 -31.98 29.97 39.95 102.76 21 55 3

110.00 lZ 49 17 3861.68 5.29 143.67 32.96 56.18 13 55 38

OIFF_T1AL CCRRECT|ONS MID-COURSE EXECUTION ACCURACY

TOE -.R890 TRA 5.20t7 TC-11.1309 BAU 2.1785 SG711885.7 SGR 710.5 SG3 1630.7

ROE .4129 RRA -.0915 tiC3 .8989 FAU .27704 RRT -.5691 RRF -.5976 RTF .9954

FDE-l.472Z FRA 8.7009 FC-18.4067 BSP 40954 S8811890.7 R23 .0359 RI3 -.9955

BOE 1.0717 9RA 5.2018 0C311.1489 FSP 5699 $G111873.9 $82 633.1 THA 177.88

162.47 ECC 1.2406

PO CST TIM INJ 2 LAT INJ 2 LONG

2085.6 -26.28 65.08

3642.7 -2.37 167.74

1793.0 -27.29 43.32

3410.5 -1.47 150.16

1514.7 -29.90 21.38

3261.6 .82 137.44

ORBIT DETERMINATION ACCURACY

ST 2886.2 SR 619.1 SS 1909.3

CRT -.5391 CRS .8894 CST -.9817

LSA 3450.1MSA 583.4 SSA 19.2

EL1 2886.2 EL2 517.8 ALF 173.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE k_V I 1964

HELIOCENTRIC CONIC

RL 148,46 LAL -.OO

RP =)11.55 LAp -1.66

RC 305.736 6L 14,72

PLANET(_ENTN I C CONIC

C3 14,R76 VHL S,870

LNCH AZMTM LNCH TIME

gO,DO 18 26 55

90,00 10 48 28

100.00 19 5T 17

100.00 12 0 41

110,00 21 25 3 :)

110.00 12 49 1

FLIGHT TIM( 374.00 ARRIVAL DATE NOV 10 1965

DISTANCE 835,001 EARTH TO MARS

L04. $8,61 VL 32,832 GAL -5.38 AZL 88.28 HCA 254.58 SMA 186,94 ECC .22535 INC 1,7233 Vl 30.013

LOP 293.18 VP E$.367 GAP -10.66 AZP 90.45 TAL 330.05 TAP 224.63 RCA 144.81 APO 229.06 V2 25.956

GP 2.00 ZAL 132.80 ZAP 46.44 [TS 161.26 zA( 72.83 (TE 179.94 ZAC 85.45 ET¢ 258.47 CLp 46.41

DLA 16.16 RAL 178.80 RAO 6567.6 VEL 11.677 PTH 2.05 VHP 4.075 DpA 11.42 NAp 162.62 ECC 1.2465

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIH( PC) CST TIN INJ 2 LAT INJ 2 LONG

2875.33 -27,44 78,78 41,76 97,28 19 11 30 2075.3 -26.15 64.36

4283.75 2.10 175.54 36.23 61.75 11 59 32 3663.8 -1.70 168.91

2363,$0 -26,67 51,15 41,57 98,84 20 37 1 1783.9 -27,15 42,68

4030,41 3,18 157,78 35,62 60,26 13 7 58 3430.4 -.80 151.26

2107.75 -31.88 29.46 40.85 103.05 22 0 40 1507.6 -29.76 20.90

3879.30 5.96 144.60 33.90 56.28 13 53 41 5279.5 1.49 158.36

DIFFERENTIAL CCRRECTIONS

TOE-1.0647 TRA 5.4082 TC-11.0609 BAU E.2176

ROE .4205 RRA -.0E87 RC3 ._779 FAU .E&444

FDE-R,4790 FRA 8,4961 FC-15,E8R7 BSP 41679

BOG 1.1465 BRA 9.4083 BC311.0?80 FSP 5465

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CCNIC

RL 148,48 LAL -,00

RP 211,08 LAP -1,6R

RC S04,746 GL 14.59

PLAN[TOCENTRXC CONIC

C3 15.335 VHL 3.919

LNCH AENTH LMCM Tlll_

90,00 19 33 45

90.00 10 47 9

100.00 EO 3 47

100,00 I1 39 48

110.00 11 31 19

110.00 1E 49 48

HID-COURSE EX[CUTIOi ACCURACY

_TIE053.T Sr_ 766.0 SG3 1557.5

RflT -.5599 RRF -.5891RTF .9953

SG012078,2 RZ3 ,0365 fll3 -,9954

S8118091.4 882 835.9 THA 177.95

FLIGHT TIN[ 376.00

DISTANCE 859.190

LOt. 38.61Vb 38.939 GAL -5.50 AZl. 88.27 HCA 853.79 844A 187.01 (CC .28648

LOP 294.40 V1P 83.408 GAp -10.83 AZP 90.43 TAL 329.45 TAP 225.24 RCA 144.65

GP 1,98 ZN. 133,59 ZAP 45,44 ET$ 181,28 ZAE 71,55 ETE 180,01 ZAC 85.49

OLA 15.73 RA(. 180.49 RAO 9587.6 V1EL 11.684 PTH 2.06 VHp 4.158 OPA 11.29

L-I TIME INJ LAT INJ L_NG INJ RT AS(: ZNJ AZMTH ;NJ TIN( PO C$T TIN

2895.15 -27.35 72.05 42.70 97.64 19 19 10 E085.1

4285.15 2.78 176.75 37.10 61.81 11 58 34 3685.1

2374.83 -29.52 50.49 42.50 99.17 20 43 21 1774.8

4050.70 3.97 159.90 38.58 60.34 13 7 18 3450.7

2100.92 -31.77 22.94| 41.75 103.33 22 9 20 1500.9

3897.37 8.84 145.53 34.26 56,39 13 53 42 3297.4

DIFFERENTIAL CQRRECTiONS

TOE-I.iSR3 TRA 5.9187

ROE .4284 RRA -.OUt

FDE-2.4089 FRA R.ZS09

ROE 1.2L_4 BRA 5.8197

ORBIT DETERMINATION ACCURACY

ST 2970.6 SR 625.1 SS 1896.8

CRT -,5522 CRS .6977 CST -.9824

L$_ 3531.8 NSA 580.2 S$A 18.9

EL1 2391.1 EL2 515.9 ALF 175.19

ARRIVAL DATE NOV 12 1965

TC-10.STeS BAD 2.2598

RC3 .5599 FAU .25230

FC-14.2230 Blip 42352

8C310.9927 F3P 5238

NIO-(OURW[ EXECUTI(:N ACCURACY

IGTItJESS.II MIR 71_.0 $t;3 1486.7

RRT -.5515 RRF -.8118 R'lrl: .9952

I_l|lLqt$9.T RI5 .0574 R13 -.9953

SGIS2t45.1 SGt 938.8 THA 178,02

EARTH TO MARS

INC 1.7311 Vl 30.013

APO 229,$6 V2 25,986

ETC 258,44 CLP 45,41

RAP 162.81 ECC 1.2527

INJ 2 LAT INJ 2 LOtiG

-26.01 63.64

-1.01 170.10

-27.01 42.04

-.11 152.37

-29.61 20,41

2.18 139.31

ORBIT DETERMINATION ACCURACy

ST 3075.9 $R 626.9 SS 1885.6

CRT -,5551 CR3 .7062 CST -,$851

LSA 3615.1 MSA 576.9 3SA 18.7

EL1 3096,9 ELI 313,7 ALF 175,24

LAUNCH DATE NOV t 1954

HELI_EMTRIC CONIC

RL 148,46 LAL -.OD

RP 210,8R LAp -1.69

RC S05.T4S GL 14.47

PLANET(_ENTRIC CONIC

CS 15.75T VHL 3.989

LNCH AZ147H LNCH TIME

90.00 _8 40 37

90.00 10 45 49

100,00 20 10 18

100,00 11 58 49

110.00 21 37 9

110.00 12 48 28

FLIGHT TIME 378.00 ARRIVAL DATE NOV 14 1R65

DISTANCE 843.379 EARTH TO MARS

LOL 38.61 VL 52.840 GAL -5.63 Alq. 88.26 HCA 257.01 SMA 187.08 ECC .22769 INC 1.7588 vl 30.015

LOP 295.61 VP 83.444 GAP -10.88 AZP 80.59 TAL 388.83 TAp 825.84 RCA 144.45 APO 229.69 V2 26.015

6P 1.91 ZAL 134.39 ZAP 44.47 ETS 181.E9 ZAE 70.29 ETE 18Q.06 ZAC 85.46 ETC 258.40 CLP 44.44

DLA 15.29 RAL 181.19 RAO G587.8 YEL 11.711 PTH 2.06 VHp 4.231 DPA 11,16 RAP 163.03 ECC 1.2595

L-I TIME IHJ LAT INJ L(_4G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2855.05 -27.EG 71.33 45.66 97.99 19 24 52 2055.0 -25.87 62.94

4308.90 3.48 177.95 38.15 61.88 11 57 36 3706.9 -.30 1T1.52

2365.81 -28.48 49.84 43.45 99.50 20 48 44 1765.8 -26.87 41.41

4071.37 4.56 t90.04 57.56 60.43 13 6 40 3471.4 .59 153.50

2094.12 -31.86 28.4R 42.69 103.61 22 12 3 1494.1 -29.47 19.93

3915,93 7.34 146,55 35,85 58,52 13 53 44 5315,8 2,89 140.27

DIFFERENTIAL CCRRECTION$

70E-1,2351 TRA 5.8345 TC-10.8814 BAU 2.2951

ROE .43G7 RRA 0,0239 tiC3 ,3422 FAU ,84050

FDE-2,4R40 FflA 8.0878 FC-13,2137 RSP 43019

BOG 1,3138 BRA 5,8345 BC310,8949 FSP 5009

LAUNCH DATE NOV I 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -,00

RP 210,58 LAP -1,71

RC 509.737 GL 14,35

PLAMETOCENTR|C CONIC

C3 18.IR2 VNL 4.023

LNCH AZ14TH LNCH TIN(

90.00 18 47 31

90.00 10 44 n

100.00 20 13 52

100.00 tl 57 43

110.00 21 43 0

110.00 18 4R 10

HIO-COURW[ EXECUTION ACCURACY

8G712411.9 SGR 714.1SG3 1418.0

RRT -.64_0 RRF -.5747 RTF .9950

MA612433.1 R25 ,0583 R13 -.9951

88|12418.9 _ 840.9 THA 178.08

FLIGHT TIN[ 3110.00

ORBIT DETERMINATION ACCURACY

ST 3182.1SR 630.6 SS 1869.0

CR7 -.57?5 CRS ,7144 CST -.RRST

LSA $699.6 MSA 575.4 $SA 18.4

ELI 3203,4 ELI 511,4 ALF 175,$0

ARRIVAL DATE NOV 16 1965

DISTANCE I_7.598

LQL 38,61 VL 32.845 GAL -3.77 AZL IUI,25 HCA 258.23 SI4A 167.16 ECC .22895

LOP 2919.94 VR 23,482 GAP -11.14 AZP 90,58 TAL 328.19 TAp 226.43 RCA 144.31

rde 1,87 ZAL 135.20 zAP 43.53 ET$ 181.31 ZAE 69,07 ETE 180,12 ZAC 85.50

EARTH TO MARS

INC 1.7464 vl 30.013

APO 230.01 vZ ZS.045

ETC 258.36 CLP 45.50

DLA 14.84 HAL 181.80 RAO 9547.9 V[L 11.729 pTH 2.07 VHp 4.312 DPA 11.01

L-I TIN( INJ LAT iMJ _ INJ RT A8C INJ AZMTH INJ TIN[ PO CST TIN

2645.05 -27.19 70.01 44.63 99.33 19 31 36 2045.0

4321).0t 4.19 11_.19 39.15 81.97 11 56 38 3729.0

2339.99 -28.37 49.20 44.41 99.88 20 56 g 1756.9

409R,40 5,17 191,_0 39,56 60,53 13 8 1 3492,4

E087,39 -31,59 27,94b 43,64 103,88 28 17 48 1487,4

3934.$7 8,04 147,33 3G,85 56.68 13 53 45 3554.7

TC-10.7705 BAU 2.3329

RC3 .5253 FAU .22907

FC-12.2547 68P 43880

0C310.7833 FSlP 4794

NIO-COURIH[ EXECUTION ACCURACY

88712551.8 _ T92.5 SG3 1351.7

RRT -,5398 RRF -,S898 RTF ,9949

88818804,7 R|$ ,0393 Rt3 -,9949

SG112589.2 8TA_ 643,0 THA 178,13

DIFFERENTIAL C.C_RECTIONS

TDE-1.3879 TRA G.0563

ROE .4450 RRA -.0£19

FOE-2,481| FRA 7.8871

BOG 1,4005 BRA 6.0563

NAP 153.27 ECC 1.2665

INJ 2 LAT INJ 2 LONG

-25.73 $2.24

.41 172.55

-26.72 40.78

1.S0 134,66

-29.$3 19.46

3.60 141.26

ORBIT DETERMINATION ACCURACY

ST 3288.1 SIR 634.0 SS 1652.S

CRT -.5891 CR3 .7223 CST -.$842

LSA 3784.3 MSA 570.0 SSA 18.2

EL1 3509.7 EL2 509,0 ALF 175.36

661



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV l 1944

HELIOCENTRIC CONIC

RL 148.46 LAL -.DO

RP 210.34 LAp -1.12

RC 307.719 GL 14.20

PLANETOCENTflIC CONIC

C3 lS.634 YHL 4.071

LNCH AZMTN LNCH TIME L-I TIHE INJ LAT

90.00 18 54 E8 Z635.1T -ET.O6

90.00 10 43 9 4351.45 4.91

100.00 20 23 20 ZS48.OT -28,27

100.00 11 56 48 4113.79 5.98

110.00 21 48 34 E080.74 -31.4§

110.D0 12 47 $1 $953.88 8.78

DIFFERENTIAL C(:RRECTIDI48

T0[-1.4209 TRA 6.2839 TC-10,6468 BAU 2.3705

ROE .4535 RRA -.0205 RCS .5089 FAU .21798

FD(-E.4759 FRA 7.6877 FC-11.3442 BSP 44361

BD[ 1.4913 8RA 6.6859 8C310.6689 FSP 4584

FLIGHT TIH( 38Z.00 ARRIVAL DATE MOV 18 1985

DISTANCE 851.757 EARTH TO MARS

LOL 38.61 VL 32.849 GAL -5.91 AZL 88.25 HCA 259.48 SHA 187.23 [CC .23027 INC 1.7540 Vl 30.013

LOP 298.04 VP 23.518 GAP -|1.30 AZP 80.32 TAL 327.54 TAP 227.00 RCA 144.12 APO ZSO.SS VZ 66.071

GF 1.83 ZAL 136.01 ZAP 46.86 (TS 181.32 ZN[ 67.87 (TE 180.17 ZAC 85.52 ETC 258.32 CLP 46.58

DLA 14.38 RAL 182.58 RAD 8567.7 VEL 11.748 PTH E.OT VHP 4.395 DPA 10.85 RAP 163.55 ECC 1.6737

INJ LONG INJ RT ASC INJ AZMTH tHJ TIN( PO CST TIH INJ Z LAT INJ t LONG

68.91 45.62 98.68 19 38 21 2035.2 -25.58 61.55

160.45 40.17 62.08 11 55 40 3751.5 1.13 173.80

48.56 45.39 100.14 21 2 36 t748.1 -26.58 40.17

_62.38 39.58 60.86 13 5 22 3513.8 2.03 155.83

27.47 44.60 104.15 22 23 35 1480.7 -29.18 19.00

148.58 57.88 56.83 13 53 45 3356.9 4.33 142.26

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SG712746.0 8DR 761.0 883 1287.4 ST 3395.2 SR 637.4 88 1835.5

RflT -.5304 RRF -.§631 RTF .9947 CflT -.6004 CRS .7301 CST -.9847

Sr_12768.? R23 .0403 R13 -.9947 LSA 3870.6 HSA 566.4 SSA 18.0

$8tt2732.4 882 844.8 THA 178.18 ELI 3417.2 EL2 506.4 ALF 173.42

LAUNCH DATE NOV I 1964 FLIGHT Title 384.00 ARRIVAL DATE NOV ZO 1865

HELIOCENTRIC CONIC D|STANC( 835.844 EARTH TO MARS

RL 148.46 LAL -.00 LOt. 38.81Vi. $2,854 GAL -6.05 AZL 88.24 HCA 280.88 SMA 187.31 (CC .23184 IN(: 1.7616 VI 30.013

RP 210.10 LAP -1._4 LOP 289.29 VP 23,354 GAP -1t.45 AZlP 80.28 TAL 328.88 TAP 227.56 RCA 143.92 APO 230.70 V2 26.098

RC 308.681 _ 14.05 _ 1.79 ZAL 134.85 ZAP 41.75 ET8 181.32 Z/l[ 66.89 ETE 180.22 ZAC 85.55 ETC 258.27 CLP 41.70

pLAIN(TOCENTRIC CONIC

C3 17.112 VHL 4.137 DLA 13.92 RAt. 185.28 flAD 4387.T Vl[L 11.768 PTH 2.08 VHP 4,480 DPA 10.87 RAP 145,45 ECC 1.2816

LNCH AZMTM LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 1 n 2825.44 028.1HS 89.21 48.62 89.01 19 45 8 2025.4 -25.44 60,87

go.Do 10 41 49 4574.22 5.43 181.73 41.21 82.20 11 54 43 37?4.2 1.87 175.07

100.00 20 30 4 2389.38 -28.16 47.94 48.39 100.48 21 9 4 1739.4 -26.43 39.56

100.00 11 55 48 4185.51 6.TI 183.38 40.42 60.80 13 4 43 3535.5 2.76 157.02

110.00 21 54 48 2074.20 -31.34 27.00 45.58 104.41 22 28 23 1474.2 02t).04 18.54

110.00 IE 47 52 3973.46 8.48 148.80 38.83 5T.01 13 53 48 3376.5 5.06 143.29

DIFFERENTIAL C.GRRECTION8 MID-tOUR31[ [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

1'DE-1.5160 TRA 6.5183 TC-10.5091 8AU 2.4088 MfTltD04.3 _ 758.7 883 1225.2 ST 3502.0 Sit 640.5 SS 1816.5

ROE .4628 RflA -.0591RC3 .4850 FAU .20714 RRT -.324T _ -.5583 RTI r .9945 CRT -.6110 CRS .T378 CST -.9851

F06-2.4886 FRA 7.4907 FC-10.4788 BSlP 44888 S_12826.7 RES .0454 RI3 -.8845 LSA 3956.9 MSA 562.8 38A 17.8

BOE 1.5849 8RA 8.5183 8CS10.5L_06 FSP 4364 S8112810.5 $82 646.4 THA 178.23 ELI 3524.3 EL2 503.8 ALF 173.49

LAUNCH DATE NOV 1 1984 FLIGHT TIM( 386.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC COHIC

RL 148.46 LAL -.DO

RP 209.88 LAP -1.75

RC 309.854 GL 13.90

PLANETOCENTRIC CONIC

C3 17.618 VHL 4.197

LNCH AZMTH LNCH TIME

90.00 19 8 19

90.00 10 40 29

100.00 20 38 42

10D.DO 11 54 47

110.00 22 0 46

110.00 12 47 13

DISTANCE 860.130 EARTH TO MARS

LOL 38.81 VL 32.858 GAL -8.20 AZL 88.23 HCA 261.91 SMA 187.39 [CC .23308 INC 1.7891 vl 30.013

LOP 300.52 VP 23.590 GAP -11.81 AZI? 90.25 TAL 326.19 TAP 228.11 RCA 143.71 APO 231.07 V2 28.124

GP 1.75 ZAL 137.66 2AP 40.88 ETS 181.53 ZA[ 65.54 ETE 180.27 ZAC 85.58 ETC 258.22 CLP 40.84

DLA 13.45 RAL 183.98 RAD 6587.7 VEL 11.790 PTH 2.08 VHP 4.567 DPA 10.49 RAP 184.18 ECC 1.2899

L-I TIME INJ LAT INJ LONG IHJ 87 ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2615.87 °26.88 68.56 47.64 99.54 19 51 55 2015.9 -65.88 60.21

4397.29 6.$8 183.03 42.28 62.55 11 55 46 5797.5 2.61 178.56

2330.83 -28.08 47.36 47.40 100.78 21 15 32 1730.8 -28.29 38.97

4157.57 7.44 1_4.82 41.69 60.96 13 4 5 3557.6 3.51 158.24

2067.78 -31.23 26.53 46.58 104.67 22 35 |4 1467.8 -28.90 18.10

3993.38 10.26 150.68 40.00 57.20 13 53 46 3393.4 5.65 144.34

DIFFERENTIAL CCRRECTIOtl$

TDE-1.6154 TRA 6.75?8 TC-10.3857 8AU 2.4436

ROE .4714 MtA -.0581 RCS .4777 FAU .186?5

FDE-Z.4558 FRA 7.2937 FCS-8.6683 8SP 45572

BIDE 1.6828 BRA 8.7578 8C310.3747 FSP 4187

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713058.1 $GR 758.6 SG3 1165.3 ST 3609.3 3R 643.6 SS 1796.5

RRT -.5188 RRF -.5544 RTF .8942 CRT -.6225 CRS .7451 C$T -.9855

S8813080.1 R23 .0425 R13 -.9943 LSA 4044.2 HSA 559.1 SSA 17.6

S8113084.J SG2 647.8 THA 178.27 ELI 3631.8 EL2 501.1 ALF 173.55

LAUNCH DATE NOV 1 1964 FLIGHT TIN( $88.00 ARRIVAL DATE NOV 24 1985

EARTH TO MARS

187.47 ECC .23458 INC 1.7766 Vl 30.013

228.64 RCA 143.50 Also 231.45 V2 26.149

180.32 ZAC 85.62 ETC 258.16 CLP 40.01

TOE-1.7171 TRA T.0047 TC-10.2046 BAU 2.4798

ROE .4800 RRA -.0176 RCS .4428 FAU .18665

FDE-2.4412 FflA 7.0991 FCS-6.900T BSP 48170

BOE 1.7831 8RA 7.0047 BCSlO.2ITI FSF 3897

HELIOCENTRIC CONIC DISTANCE 864,314

RL 148.46 LAL -.DD LOL 38.61VL 32,883 GAL -6.35 AZL 88.22 HCA 283.15 544A

RP 209.66 LAP -1.76 LOP 301.75 VP 23.624 GAP -11.77 AZP 90.21TAL 325.49 TAP

RC 310.607 r_. 13.75 GP 1.72 ZAL 138.48 ZAP 40.04 ETS 181.33 ZAE 64.42 ETE

PLAkETOCENTRIC CONIC

C3 18.155 VHL 4.281DLA 12.87 RAL 184.88 RAD 8587.7 V[L 11,813 PTH 2.09 VHP 4.656 DpA 10.30 RAP 164.54 ECC 1.2988

LNCH AZMTM LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIN[ PO CST TIN IHJ Z LAT INJ 2 LONG

90.00 16 15 15 2804.47 -28.75 8T.M 48.67 99.85 19 58 42 2006.5 -25.14 59.56

80.00 tO 39 10 4420.67 7.10 184.35 43.37 62.52 11 52 51 3820.7 3.36 177.67

lOO.O0 20 43 ZD 2522.44 -27.95 48.73 48.43 101.06 21 22 2 1722.4 -26.14 36.39

100.00 11 53 47 4178.83 8.17 186.07 42.78 61.t5 13 3 27 3579.9 4.26 159.47

110.00 22 6 43 2081.50 -35.12 28.07 47.59 t04.92 22 41 5 1461.5 -28.76 17.66

110.00 12 46 53 4013.64 10.97 151.77 41.10 37.42 13 53 46 3413.6 6.60 145.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713206.8 SGR 757.5 SG3 1107.4 ST 3716.0 SR 646.4 Ss 1774.7

flflT -.5153 RRF -.5811RTF .8859 CRT -.6313 CRS .7523 CST -.9858

S8815228.3 R23 .0437 R13 -.9940 LSA 4131.2 HSk 555.4 SSA 17.4

88113212.3 _2 848.6 THA 178.30 ELI 3738.7 EL2 498.3 ALF 173.62
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 1 1964

HELIOCENTRIC CONIC

RL 148.43 LAL -.00

RP 208.44 LAP -1.78

RC 311.551 GL 13.59

PLANETOCENTRIC CC441C

C3 18.724 VHL 4.327

LNCH AZMTH LNCH TIME

90.00 19 22 12

90.00 10 37 51

100.00 20 49 58

100.00 11 32 47

110.00 22 12 41

110.00 12 46 32

FLIGHT TIME 390.00 ARRIVAL DATE NOV 28 1965

DISTANCE 868,494 EARTH TO MARS

LOt. 36.65 VL 32.868 GAL -6.51 AZL 66.22 HCA 264.38 SMA 187.56 ECC .23614 INC 1.7841 VI 30.013

LOP 302.99 VP 23.658 GAP -11.93 AZP 90.17 TAL 324.78 TAP 229.16 RCA 143.27 APO 231.85 V2 26.174

GP 1.68 ZAL 139.33 ZAp 39.23 (TS 181,34 ZAE 63.32 ETE 180.36 ZAC 85.67 ETC 258.11 CLP 39.£0

OLA 12.49 RAL 185.40 RAO 6567.8 VEL 11.837 PTH 2.10 VHP 4.747 DpA 10.10 RAp 184.93 ECE 1.5081

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ Z LONG

2597.26 -26.64 67.21 49.72 99.96 20 5 29 1997.3 -24.99 39.93

4444.33 7.64 185.70 44.48 62.70 11 51 56 3844.3 4.12 179.98

2314.23 -27.84 46.14 49.47 101.35 21 28 32 1714.2 -25.99 37.83

4202.61 8.92 167.35 43.90 61.35 13 2 49 3602.6 5.02 180.72

2055.38 -31.01 25.63 48.61 105.16 22 46 57 1455.4 -28.62 17.24

4034.22 11.72 152.09 4E.ZZ 57.66 13 53 47 3434.2 7.37 148.30

DIFFERENTIAL CCRRECTION8

708-1.8233 TRA T.2578 TC-10.0413 BAU 2.3161

ROE .4902 RRA -.0174 RC3 .4485 FAU .17692

F08-2.4230 FRA 6_9052 FC3-8.1800 BS4P 46761

ROE 1.8881BRA 7.2576 8C310.0513 FSP 3812

LAUNCH DATE NOV I 1964

HELIOCENTRIC CONIC

RL 148.46 LAL -.00

RP 209.24 LAp -1.79

RC 312.486 64. 13.43

PLAN£TOC(NTRIC CONIC

C3 19.327 VHL 4.396

LNCH AZI4TH LNCH TIM(

90_00 19 29 9

90.00 10 36 33

100.00 20 36 $9

100.00 11 $1 47

110.00 22 18 40

110.00 12 49 12

DIFFERENTIAL CGRRECTION8

T08-1.9534 TRA T.$168 TCS-9.870R 8AU 215530

ROE .5000 RRA -.0175 RC3 .4846 FAU .16733

FOE-2.4084 FRA 8.7118 FCS-7.SOS4 BS@ 47306

BOE 1.9970 RRA 7.5169 BC3 9.8904 FSP $631

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$G713350.1 $GR 756.6 96_ 4_t_S ST 3823.1 SR 649.2 88 1751.9

RRT -.5120 RRF -.5487 RTF .9936 CRT -.6410 CRS .7595 CST -.9880

S6813371.6 R23 .0450 R13 -.9937 LSA 4219.3 MSA 351.5 SSA 17.2

S6113383.8 SSZ 649.7 THA I78.33 EL1 3846.1 EL2 495.3 ALF 173.88

FLIGHT TIME 392.00 ARRIVAL DATE NOV 28 1965

DISTANCE 872.671 EARTH TO MARS

LCL 38.61 VL 32.873 GAL -6.68 AZL 86.21 HCA 265.62 SMA 187.64 ECC .23776 INC 1.7915 vl $0.013

LOP S04.22 VP 23.691 GAP -12.09 AZP 90.14 TAL 324.04 TAP 229.66 RCA 143.03 APO 232.26 V2 88.198

GP 1.65 zAL 140.17 ZAP 38.45 ETS 181.34 ZAE 62.24 ETE 180.41 ZAC 85.72 ETC 258.04 CLP 59.48

DLA 12.00 RAt. 186.10 RAD 6567.6 VEL I1.862 PTH 2.10 VHP 4.840 DPA 9.89 RAP 185.33 ECC 1.3181

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ E LONG

2388.29 -26.54 66.58 50.79 100.27 20 12 17 1988.S -24.95 58.31

4468.87 8.59 167.06 45.62 62.91 11 51 1 3868.S 4.69 180.34

2306.22 -27.T3 45.57 50.53 101.63 21 35 2 1706.2 -85.8§ $7.27

4_25.37 9.66 169._I 45.04 61.56 13 2 12 3625.9 5.79 181.99

2049.45 -30.90 23.20 49.66 105.40 22 52 50 1449.4 -28.48 16.85

4055.15 IE.49 134.04 43.37 37.92 IS 53 47 5455.1 8.15 147.81

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G715490.2 _ 75§.9 SG3 997.7 8T 3930.0 SIR 651.8 9S 1727.7

RRT -.3093 RRF -.5471 RTF .9933 CRT -.6504 CRS .7687 CST -.9882

SG615511.4 R23 .0464 R13 -.9934 LSA 4307.5 NSA 547.6 SSA 17.0

S6113495.7 SG2 630.2 THA 178.36 EL1 3953.2 EL2 492.2 ALF 175.75

LAUNCH DATE NOV 1 1934

HELIC_ENTRIC CONIC

RL 148.46 LAL -.00

RP 209.04 LAP -t.80

RC _!_.4!! _L 13.26

PLANETOCENTRIC CQ4qIC

C3 18.967 VHL 4.468

LNCH AZHTH LNCH TIME

90.00 19 36 5

90.00 10 35 18

100.00 21 3 14

100.00 11 50 47

110.00 22 24 39

110.00 12 45 52

FLIGHT TIME 394.00 ARRIVAL DATE NOV 30 1885

DISTANCE 876.844 EARTH TO MARS

LOL SO.St VL 32.678 GAL -6,85 AZL 88.20 HCA 263.83 SMA 187.73 ECC .23948 INC 1.7990 Vl 30.015

LOP 305.46 VP 23.724 GAP -12.25 AZP g0.10 7AL 323.30 TAp 230.15 RCA 142.77 Apo 232.69 v2 23.228

GP 1.61 ZAL 141.01 ZAP 37.68 ST8 181,34 ZA[ 61_18 ETE 180,45 7AC 65.78 ETC 257,98 CLP 37.99

DLA 11.51 RAL 186.81 RAD 6567.8 VEL 11.889 PTH 2.11 VHp 4.935 DpA 9.67 RAP 165.77 ECC 1.3288

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2579.52 -26.43 65.96 51.87 100.56 20 19 4 1979.5 -24.70 57.71

4492.48 9.33 188.45 46.78 63.14 11 50 8 3892.5 5.63 181.70

2298.42 -27.62 45.01 51.61 101.90 21 41 33 1698.4 -25.70 38.74

4248.81 10.41 169.96 46.21 61.82 13 I 36 3648.8 6.57 163.29

2043.67 -30.80 24.78 50.72 105.62 22 58 43 1443.7 -28.35 16.44

4076.34 13.25 155.21 44.54 58.20 13 53 48 3476.3 8.95 148.75

DIFFERENTIAL C_RRECTIONS

T08-2.0454 TRA 7.7645 TC3-9.6893 BAU 2.5886

RDE .5101 RRA -.0181 RC3 .4213 FAU .15844

FDE-2.3837 FRA 6.5200 FCS-8.8697 BSP 47864

BDE 2.1081 BRA 7.7843 BE3 9.6984 FSP 3459

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13824.4 SIR 755.1 SG3 945.8 ST 4035.5 SR 654.2 SS 1701.5

RRT -.5071RRF -.5460 RTF .9929 CRT -.6591CRS .7735 CST -.9864

Sr_|3645.4 R23 .0479 R13 -.9930 LSA 4394.6 MSA 543.7 SSA 16.8

S6115629.8 SGZ 650.5 THA 178.39 EL1 4058.6 EL2 489.2 ALF 173.81

LAUNCH OAT( NOV 1 1964 FLIGHT Tit( 396.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CCNIC DISTANCE !"11.01£

RL 148.46 LAL -.00 LOt. 38.81 VL 32.883 GAL -7.02 AZL 88.19 HCA 268.10 SHA

RP Z08.05 LAp -1.81 LOP 306.71 VP 23.735 GAP -I2.42 AZP 90.06 TAL 322.53 TAP

RC 314.329 re{. 13.09 G P 1.58 ZAL 141.86 ZAP _.95 ETS 10t.34 ZAE 60.15 ETE

PLAN(TOCENTRIC CONIC

C3 20.644 VHL 4.544 OLA 11.02 RAt. 187.52 RAD 6567.6 V[L 11.$17 pTH 2.12 VHP

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT INJ L_NG INJ RT A_ INJ AZNTH

90.00 19 43 0 2571.00 -26.32 65.$6 52,27 100.84

90.00 10 33 59 4516.95 10.08 189.85 47,97 63.40

100.00 21 9 52 2290.83 -27.52 44.46 5E.70 102.17

100.00 11 49 48 4272.54 11.17 171.30 4T.40 62.09

110.00 22 30 $8 £038.10 -30.70 24.$6 51.19 105.84

110.00 12 45 31 4097.94 14.01 156.40 4§.74 58.30

DIFFERENTIAL CORRECTIONs

TOE-2.1628 TRA 8.0376 TC3-9.5099 BAU 2.6263

ROE .3208 RRA -.0191 RC3 .4084 FAU .14974

FOE-2.3803 FRA 6.3273 FC3-9.2795 BSP 48359

ROE 2.2246 BRA 8.0576 BCS 9.5156 FSP 3288

EARTH TO MARS

187.82 [CC .24128 INC 1.8064 vl 30.013

230.63 RCA 142.51 APO 233.13 V2 26.243

180.49 ZAC 85.85 ETC 257.92 CLP 36.92

MID-COURSE ExECUTION ACCURACY

SGT13756.O !_ 754.5 SG3 895.8

RRT -.3052 i_ -.5460 RTF .9925

36815776.7 fl23 .0496 R13 -.9926

$GI13761.3 S;2 930.6 TMA 178.41

5,032 OpA 9.44 RAp 166.22 ECC 1.3398

INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

20 25 51 1971.0 -24.58 57.13

11 49 16 3916.9 6.43 183.08

21 48 3 1690.8 -25.56 33.22

13 1 0 3672.3 7.35 164.60

25 4 36 1438.1 -28.22 16.06

13 53 49 3497.8 9.74 149.90

ORBIT DETERMINATION ACCURACY

ST 4141.2 8R 658.6 SS 1674.6

CRT -.6679 CRS .7805 CST -.9865

LSA 4482.5 MSA 539.7 SSA 16.6

ELI 4164.7 EL2 485.9 ALF 173.87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE HOV I lg64 FLIGHT TIN( 398.00 ARRIVAL DATE DEC 4 1965

HELIOCEMTR|C CONIC

RL 145.45 LAL -.DO

RP 206.67 LAP -1.91

RC 315.238 GL 12.91

PLANETC_ENTRIC C_IC

C3 21.363 VHL 4.622 OLA

LNCH AZNTM LNCM TINS L-! TIN( INJ LAT

99.00 19 46 54 2562.72 -26.21

90.00 10 32 43 4541.66 10.63

100.00 21 lS 29 2263.48 -27.41

100.00 11 46 48 4296.12 11.92

110.00 22 36 36 2032.74 -50.60

110.00 12 45 11 4119.63 14.79

DIFFENENTIAL C-GRRECTIONS

7D[-2.2840 TR& 8.3368 TC3-9.3157 BAu 2,6630

ROE .5313 RRA -.0205 R¢3 .3958 FAU .14127

F0(-2.3346 FRA 6.1559 FC3-5.7249 8SP 46861

DOE 2.$450 BRA 6.3388 BE3 9.3241 FSP 3124

DISTANCE 885.174 EARTH TO MARS

LOL 38.$1 VL 32.888 GAL -7.20 AZL 88.19 HCA 269.34 SMA 187.91 ECC .24312 INC 1.8139 Vl 30.013

LQP 307,95 VF 23.786 GAP -12.59 AZP 90.Or TAL 321.75 TAP 251.015 RCA 142,23 kPO 233.55 V2 26.264

GP 1.55 2AL 142.71 ZAP 36.23 ET8 161.34 ZAE 59.13 ETE 180.53 ZAC 85.$3 ETC 257.85 CLP 36.29

10.52 RAL 186.22 RAG 8567.9 ¥EL 11.g48 PTH 2.13 VHP 5.151DpA 9.20 RAP 166.70 (CC 1.3516

|NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ;NJ 2 LONG

64.77 54.08 101.11 20 52 37 1962.7 -24.41 56.57

191.28 49.18 63.63 11 46 24 3941.7 7.21 164.48

43.96 53.81 102.42 21 54 32 1683.5 -25.42 35.72

172.68 43.62 62.39 13 0 25 3696.1 6.13 165.95

23.99 52.69 106.05 25 10 29 1432.7 -28.09 15.69

137.91 46.99 58.82 13 53 SO 3519.6 10.55 151.08

NIO-CQURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T13382.1 _ 753.9 SG3 847.6 ST 4246.4 SR 656.6 6S 1646.1

RRT -.50S2 RRF -.5466 RTF .9921 CRT -.6764 CflS .7673 CST -.6866

S0813902.5 R23 .O513 R13 -.9922 LSA 45?0.4 MSA 535.6 $SA 16.5

S0115e87.$ SGZ 650.4 ?HA 178.43 EL1 4270.0 ELI 482.6 ALF 173.93

LAUNCH DATE NOV I 1964 FLIGHT TIME 400.00 ARR|VAL DATE OEC 6 1965

HELIOCENTRIC CONIC

Mb 148.46 LAL -.OQ

RP 208.49 LAP -1.88

RC 316.140 GL 12.73

PLAN[TOCENTR|¢ C_IqlC

C3 22.126 VHL 4.?O4

LNCH AZMTH LNCH TIN_

90.OO 19 56 47

90.00 10 31 27

1OO.00 21 23 9

100.00 11 47 51

110.00 82 42 35

110.00 12 44 50

9|FFERENTIAL CCRRECTIQN6

TOE-2.4095 TRA 9.92S8 1C5-9,t236 BAu 2.7011

ROE .5424 RRA -.0225 RE3 .8837 FAU ,15516

FOE-2.3068 FRA 5.9441 FC5-5.8111 86P 49303

DOE 2.4696 BRA 0.6269 Be8 9.1317 FSP 2992

DISTANCE 889.330 EARTH TO MARS

LOt, 38.61 VL 32.093 GAb -7.59 AZI. 88.18 MCA 270.59 WAA 188.00 ECC .24505 INC 1.8213 VI 39.015

L_P 309.20 VP 83.8|8 GAF -18.T8 AZP 09.98 TAL 320.95 TAP 231.54 RCA 141.93 APO 234.07 V2 28.265

GP 1.52 ZAL 143.56 ZAp 35.55 ETS 181.34 ZNE 58.14 ETE 180.57 ZAC 86.01 ETC 257.78 ELF 35.50

OLA 10.02 RAL 188.93 RAO 6597.9 VEL 11.979 pTH

b-1 TIM( INJ LAT

2554.?0 -29.11

4566.60 11.58

8276.39 -27.30

4320.16 12.88

202?.61 -30.50

4141.69 15.58

2.14 VHp 5.233 OpA 8.95 RAP 167.19 ECC 1.3641

|NJ LONG INJ RT ASC INJ A2MTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

94.21 55,21 101.39 20 39 22 1954.7 -24.27 56.02

192.?3 50.48 93.R9 11 47 34 3966.6 7.99 185.89

45.45 54.93 102.67 82 | 1 1676.4 -25.2R 35.23

174.05 48.89 62.70 12 56 51 3720.2 8.92 167.29

83.88 53.RR 106.25 23 t6 22 1427.6 -27.67 15.34

158.84 49.81 56.17 13 53 52 3541.? 11.36 152.27

M|D-COUR_[ EXECUTION ACCURACY ONB|T DETERMINATION ACCURACY

SG714006.4 _ 733,4 303 601.2 37 4350.7 SIR 660.9 6$ 1616.5

RR7 -,5055 _ -.5480 RTF ,9916 CflT -.6846 CRS .7642 CST -.9866

_dJ|4025.6 R23 .0338 R13 -.9917 LSA 4657.8 MSA 531.4 6SA 16.3

S_114010.6 _8 649.9 THA 178.44 ELi 4374,4 EL2 479.1 ALF 173.99

LAUNCH DATE NOV 1 1664

HELIOCENTR|C CON|C

RL 148.4S LAL -.O0 LQA. 38.61 VL 52.898 GAL

Rp 206.32 LAp -1,83 LOP 310.45 yp 23.845 GAP -12.93 AZP 89.94 TAL 320.13 TAP 231.97 RCA 141.62

RC $17,035 GL 12.55 GP 1.49 ZAL 144.42 ZkP 34.86 ET_ 181,33 ZA[ _?.17 ETE 1SO,St 7AC 66.09

PLANETOCENTRIC CONIC

C3 22.934 VHL 4.789 DLA g.52 RAL 189.83 RAD 856?.9 V(L 12.013 PTM 2.14 VMP 5.337 DPA 8.70

FLIGHT TINS 402.00 ARRIVAL DATE DEC S 1965

DiStANCE 893.477 EARTH TO MARS

-7.58 AZL 29.17 MCA 271.64 SMA 188.10 ECC .24707 INC 1.6288 Vt 50.O13

APO 234.57 V2 26.304

ETC 25Y.TS CLP 34.83

LNCH AZNTH LHCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |Hi TIME

90.00 20 3 39 2546.66 -26.00 63.6? 56.36 101.63 20 48 6

99,09 10 30 13 4591.?8 12.33 194.20 51,69 64.31 11 48 45

100.00 21 29 40 2259.54 -27.20 42.9? 56.07 102.90 22 ? 29

100.00 11 4S 53 4344.43 13.43 175.41 51.13 65.04 12 59 17

110.00 22 46 32 2022.71 -30.40 25.2? 55.11 106.43 25 22 15

110.00 12 44 30 4164.02 16.33 160.12 49.46 59.55 15 55 54

DIFFERENTIAL CCRRECTIONS MIO-COORS( EXECUTION ACCURACY

7D(-2.5384 TRA 6.9233 TC3-8.9270 8AU 2.7594 30714124.? $GR 752.9 303 756,5

RDE .5339 RRA -.0243 RE3 .3720 FAu .12535 RRT -,5050 RRF -.5502 RTF .9911

FgE-2.2764 FRA 5.752? FC3-4.7316 BSP 49739 $G1|14144,? R23 °0553 R15 -.9911

89E 2.$981 BRA 8.9233 DC3 8.934? FSP 2805 S0114126.9 SC_ (d_9.2 THA 178.45

LAUNCH DATE NOV 1 1964

RAP 167.71 ECC 1.3774

HELtOCENTRIC COLIC

PO CST TIM INJ 2 LAT IHJ 2 LONG

1947.0 -24.14 55.49

3991.8 8.77 187.33

1669.5 -25.15 34,77

3744.4 9.71 168.65

1422.? -27.85 15,01

3564,0 12.17 153.49

ORBIT DETERMINATION ACCURACY

ST 4453.7 8R 662.8 8S 1565.2

CRT -.6925 CR$ .8009 CST -.9855

LSA 4744.4 MSA 327.3 6Sk 16.1

EL1 447?.5 EL2 475.G ALF 174.05

FLIGHT TIN( 404.00 ARRIVAL DATE DEC 10 1965

OIsTk_ICE 897.617 EARTH TO MARS

RL 148.48 LAL -.00 LOL 38.61 VL 32.904 GAL -7.79 A2L 88.19 HCA 273.D9 SNA 188.19 ECC .24919

tip 206.16 LAP -1,83 LOP 311.70 V1P 23.973 GAP -13.10 AZP 89.90 TAL 319.30 TAP 232.39 RCA 141.30

tic 317,924 GL 12.37 GP 1.47 ZAL 145.27 ZAP 34,80 ET8 191.33 ZAE 56.21ETE 130.64 ZAC 86.18

PLANETOCENTMIC CONIC

C3 25,792 Vt4L 4,878 DLA 9.01 flAL 190.34 RAD 6568.0 V(L 18.049 PTH 2.13 VHP 5.443 OPA 8.44

LNCM AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII_ PO CST TIM

90,00 ZO 10 L_9 8539.49 -25,90 63,14 51.58 10/.91 80 58 49 1939.5

90.00 10 28 59 4917.17 13.97 195.70 52.99 64.66 11 45 56 4017.2

100.00 21 36 14 2262.96 -27.10 42.51 57,82 103.12 22 13 57 1663.0

100.00 11 45 56 4368.64 14.18 176.89 38.42 63.41 12 58 45 3768.9

110.00 22 34 29 2019.06 -30.31 28.94 36.85 106.61 23 28 7 1419.1

110.00 12 44 10 4196.60 17.11 t$|.48 50.79 59.95 15 $3 $6 3566.6

INC 1.8583 V1 30.013

APO 233.08 _. 26.323

ETC 257.64 CLP 34.17

OIFFERENTIAL C_RRECTI(:I, IS MID-CoURSE EXECUTION ACCURACY

TD[-2.6712 TRA 9.8890 TC3-8.7271 BAU 2.?782 SGT14840.1 8DR ?58.5 SG3 713,4

RDE .5656 RRA -.02?3 RC3 .3606 FAU .11779 RRT -,5073 RRF -,5530 RTF .9905

F92-2.2434 FRA 5.5617 FC3-4.2960 B84P 50152 Sr_14258.9 R23 .05?5 R13 -.9905

BDE Z,7305 ORA 9.2281 9C3 8.?345 FSP 2653 S0114245.2 $02 648,3 THA 178.46

RAP 168.25 ECC 1,3914

|NJ 2 LAT INJ 2 LONG

-24.00 54.89

9.55 166.79

-25.02 34.32

10.50 170.04

-2?.74 14.69

12.99 154.73

ORS|T OETERNINATION ACCURACY

ST 4555.4 SR 664.S $S 1552.S

CRT -.7001 CR6 .8075 CST -.R864

LSA 4830.1 MsA $23.1 SSA 15.9

EL1 4579.3 EL2 472,0 ALF 174.11

864



JPL TM 33-100 IrARTH--MAI_S TRAJECTORIES (VOL. I. 19648

LAUNCH DATE MQV 1 1964 FLIGHT TIM( 406.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC C(_IIC DISTANCE 90|.746 EARTH TO NAR$

RL 145,46 LAL -.00 LQL 35.61 VL 39.010 GAL -7,99 AZL 8|.16 NCA 274.34 SNA 155.29 ECC .95137 INC 1.5435 Vl 30.013

RP 208.01 LAP -1.14 LOP 312.95 VP 23.900 GAP -13.20 AZP eS.S6 TAL 318.45 TAp 232.79 RCA 140.96 APO 235.12 V2 26.341

RC 318.808 6L 12.10 GP 1.44 ZAL 141.12 ZAP 33.51 ETS 181.33 ZN[ 55.28 ETE 160.68 ZAC 86.28 ETC 957.56 CLP 33.54

PLANETOCENTRIC CONIC

C3 E4.TOE VHL 4.970 DLA S.50 RAL 191.04 RAO 1518.0 VEL IE.OSS PTH 2.16 VHP 5.552 DpA 8.16 RAP 168.81 ECC 1.4065

LNCH AZMTH LNCH TIHE L-I T|NE INJ J AT |NJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT |NJ 2 LONG

S0.00 20 17 lS 9559.3| -25.80 62.64 58.70 102.10 20 59 30 1932.3 -21.57 54.50

90.00 10 27 47 464R.79 13.81

100.00 21 49 45 2255.65 -ZT.O0

100.00 11 45 0 4395.5Y 14.93

110.00 23 0 25 2015.9S °30.23

110.00 12 45 50 420t).45 17.28

DIFFERENT|AL CGRRECTIONS

TOE-E.S094 "IRA 9.5400 TC3-0.5211 BAU 2.0181

ROE .3778 RNA -.0304 RCS .3491 FAU .11050

FDE-E.209T FRA 5.S199 FCS-3.S727 08P 50519

BDE 2.8552 6RA 9.5401 BC3 8.5335 FS4P 2505

LAUNCH DATE NOV I 1964

HELIOCENTRIC C(_IC

RL 148.46 LAL -.00 LOL 38.91 VL 32.9|S GAL

197.21 54.30 15.03 11 46 9 4042.0 10.34 190.24

42.07 58.38 103.34 22 20 23 1651.6 -24.90 33.90

178.34 53.75 63.80 12 58 13 3793.7 11.29 171.45

22.63 57.40 10S.78 23 33 59 1413.7 -27.63 14.39

192.73 §2.|2 60.37 13 53 59 3609.4 |3.80 156.00

NIO-COURW[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SG714351.7 SGR 752.1 $63 671.9 ST 4656.4 SR 666.E SS 1516.7

RRT -.5092 RflF -.SSSE RTF .9898 CRT -.7077 CRS .0141 CST -.9963

S6814371.4 R|3 .0599 R13 -.9899 LEA 4915.6 MSA 519.7 SEA 15.7

S61|4356.8 $62 647.0 THA 178.47 EL| 4650.5 EL2 469.3 ALF 174.16

FLIGHT TIN( 408.00 ARRIVAL DATE DEC 14 1965

DISTANCE 905.865

-8.20 AZL 88.15 HCA 275.59 Sl4A 188.39 ECC .25367

RP 20T.86 LAP -1.84 LQP 314.20 VlP 23.829 GAp -53.47 AZP 89.92 TAL 357.58 TAp 233.18 RCA 140.60

RC 319.685 GL 11.99 DIP 1.42 ZAL 146.80 ZAP 32.84 ETS |01.32 zAE 54.39 ETE 180.71 ZAC 16.38

PLAN[TOCENTR|C CGN|C

C3 25.669 VHL 5.066 DLA 7.99 RAt. 181.74 RAO 6558.0 V[L |2.|26 PTH 2.17 VHp 5.664 OPA 7.88

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT AS(; INJ AZNTH ;NJ TIN( PO CST TIN

50.00 EO 24 5 2525.42 -25.70 92.16 59.89 102.32 21 6 11 1925.4

90.00 10 29 35 4568.58 14.35 188.75 55.$4 65.44 11 44 24 4068.6

1OO.00 21 49 17 2250.52 -29.81 41.64 59.58 103.54 22 26 46 1550.6

100.O0 11 44 4 441R.61 15.57 179.8_ 55.10 64.tt 12 ST 43 MiS.S

110.O0 23 9 ZO 2008.50 -30.11 tt.33 58.5? 106.94 23 39 50 1409.5

110.00 12 43 30 4232.49 |8.65 164.08 53.40 60.91 13 54 3 3632.5

OIFFERENT|AL CCRRECTIONS MID-COURR_ EXECUTION ACCURACY

TDE-E.R516 TRA R.SS|2 TC3-9.3242 8AU 2.8589 SGT14490.6 8m 751.7 SG3 632.0

ROE .5903 RRA -.0341 RC3 .8399 FAU .10347 RRT *.5|1R RRF -.5908 RTF .969|

FDE-Z.1714 FRA 5._1_ 1_'3.4899 BSP 50965 S6814480.5 Rt3 .0025 R13 -.9892

ROE 3.0100 BRA 9.01|3 BC3 9.3311 FSP 2392 $4;514465.7 SG_ 645.5 THA 178.47

EARTH TO MARS

INC 1.8514 Vl 10.013

APO 236.17 V2 26.357

ETC 257.49 CLP 32.92

RAP 169.39 ECC 1.4924

INJ 2 LAT INJ 2 LONG

-23.74 54.04

11.12 191.75

-24.78 33.49

12.09 172.58

-27.53 14.11

14.52 157.98

ORBIT DETERMINATION ACCURACY

ST 4759.0 SR 997.7 SS 1483.S

CRT -.754R CRS .SEOT CST -.1961

LEA 5000.1NSA 514.4 SEA 15.6

EL1 4T80.E EL2 464.5 ALF 174.91

LAUNCH DATE NOV I lg84 FLIGHT TIM( 410.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC DISTANCE 908.973 EARTH TO MARS

RL 148.46 LAL -.00 LOC 58.81 VL 32.921 GAL -8.49 AZL 88.14 HCA 276.65 |HA 188.49 ECC .25808 INC 1.8559 vl 30.013

MP 207.73 LAP -1.85 LOP 315.46 VP 25.952 GAP -13.65 AZP 59.78 TAL 318.70 TAP 233.55 RCA 140.22 kPO 236.75 V2 96,373

RC 320.555 GL 11.80 GF 1.39 ZAL 147.53 2AP 32.54 ETS 181.52 2AE 55.45 ETE 180.75 ZAC 66.49 ETC 257.41 CLP 32.52

PLANETOCENTRIC CONIC

C$ 26.694 VHL 5.167 DLA 7.49 RAL 192.44 RAO 6568.1 VEL 12,168 PTH 2.|S VHF 5.778 DpA 7.55 RAp 169.98 ECC 1.4353

LNCH AZMTH LNCH TIN[ L-| TIN( gNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 30 50 2518.83 -25.60 61.71 61.10 102.53 2| 12 49 1918.8 -23.62 53.60

90.00 10 25 24 4654.55 15.28 200.31 57.02 65.87 11 43 39 4094.6 11.89 193.97

100.00 21 55 47 2244.66 -26.81 41.24 60.78 103.73 22 33 12 1544.9 -24.56 33.10

100.00 11 43 9 4443.76 18.41 181.32 55.47 64.96 12 57 15 5543.6 12,87 174.35

110.00 23 12 14 2005.6_ -30.07 22.06 59.76 107.06 23 45 39 1405.6 -27.44 13.85

110.00 12 48 11 4255.80 19.42 165.45 54.86 61.30 18 54 7 3655.8 15,44 158.59

DIFFERENTIAL CORRECTIONS MID-COURSE E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-3.09ST TRAlO.1902 TC3-6.1222 6AU 2.9010 SG714595.9 SGR 751.3 SG3 593,5 ST 4854.2 SR 669.1SS 1446.8

ROE .6032 RRA -.0383 RC3 .3255 FAU .09671 RRT -.5150 RRF -.5SSO RTF .9865 CRT -.7220 CRS .8273 CST -.9659

FOE-2.1325 FRA 4.9852 FC3-3.1355 RSP 51160 SC_14585.0 R25 .0958 R18 -.9853 LEA 5083.7 MSA 509.9 SEA 15.4

BIDE 3.1569 9RA10.1903 BC3 6.1289 FSP 2221 S6114570.8 SG2 643.8 THA 175.48 ELI 4578.4 EL2 460.6 ALF 174.27

LAUNCH DATE NOV 1 |954 FLIGHT TIN( 412.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC C(]41C

RL 145.4G LAL -.00

RP 207.S0 LAp -1.85

RC 321.425 GL 11.51

PLAN[TOCENTRIC CONIC

CS 27.TSS VHL 5.271

LNCH AZMTH LNCH TIN(

90.00 20 ST 35

90.00 10 24 15

100.00 22 2 15

100.O0 11 42 15

110.00 23 18 S

110.00 12 4£ 55

DISTANCE 914.067 EARTH TO MARS

LOL 38.51VL 32.927 GAb -0.65 AZL 85.13 HCA 278.11SNA 188.59 ECC .25855 INC 1.6666 V1 30.013

LOP 316.72 VP 23.976 GAP -13.95 AZIP 59.74 TAL 315.R0 TAP 233.91 RCA 139.83 APO 237.35 vZ 26.388

f,P 1.37 ZAL 148.69 ZAP 31.79 ETS 181.31 ZN[ 52.57 ETE 160.76 ZAC 56.61 (TC 257.34 CLP 31,74

DLA 6.98 RAL 193.14 RAO 6568.1VI[L lt.213 PTH 2.19 VHP 5.894 DpA 7.30

L*I TIN( INJ LAT INJ LONG INJ fit ASC INJ AZNTH INJ TIN( PO CST TIN

2512.55 -25.51 61.26 68.38 102.73 21 19 28 1912.5

4720.75 |So00 201.88 58.4t 66.32 11 42 85 4120.8

_39.43 -29.73 40.86 52.00 103.9| 22 39 34 1639.4

4419.09 17.54 162.85 57.88 65.13 12 56 44 3819.1

2002.01 -30.00 21.80 90.26 507.22 23 51 28 1402.0

4278.28 20.1R |69.84 58.28 61.81 13 54 12 3679.3

DIFFERENTIAL CCRRECTIONs

TWE-S.2502 TRA10.829§ TC5-Y.8186 BALI 2.8440

ROE .1195 RRA -.0430 RC3 .3585 FAU .08059

FOE-2.0|11 FRA 4.7918 FC3-Z.ROg4 8JP 51422

ROE S.3062 RRAlO. 5209 8C3 T.9210 FSP 2084

RAP 170.59 ECC 1.4572

INJ 2 LAT INJ 2 LONG

-23.50 53.17

12.67 194.60

-24.55 32.74

13.65 175.80

-27.35 13.61

16.26 159.92

ORBIT DETERMINATION ACCURACY

ST 4950.7 SR 570.3 SS 1408.9

CRT -.7289 CRS .5330 CST -.9855

LEA 5111.0 NSA 505.5 SEA 15.2

EL1 4975.0 EL2 455.7 ALF 1?4.32

MID-COURSE EvlrCUTION ACCURACY

SG714967.1 8DR 751.0 $63 551.4

RRT -.5J87 RRF -.5757 RTF .9873

S6814998.8 R|5 .0664 R13 -.9574

$6154972.$ 14;Z 141.6 THA 178.48

SS5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 1 1664 FLIGHT TIN( 414.00 ARRIVAL DATE DEC 20 ISiS

HELIOCENTRIC CCliIC DISTANCE 918.148 EARTH TO MARS

RL 148.45 LAL -.OO LOL 36.81VL 32.632 GAL -6.88 A_ 8JJ.13 HCA 276.37 SMA 186.69 ECC .28116 INC 1.6743 VS 30.013

RP 207.46 LAP -1.85 L(_ 317.98 VP 23.996 GAP -14.04 AZP 89.70 TAL 314.88 TAp 234.25 RCA 139.41APO 237.67 VZ 24,402

NC 322.266 GL 11.41 ;p 1.35 ZAL 149.54 ZAP 31.2D (T8 161.30 ZA( 51.71ETE 180.61 ZAC 68.73 [TC 257.26 CLP 31.17

PLANI[TOCENTRIC CONIC

C$ 26.940 VHL 5.380 DLA 6.47 RAL 198.83 RAO 6568.2 VEL 12.260 PTH 2.21VMp 6.014 DPA 8.99 RAP [_1.22 ECC 1.4743

LNCM AZMTH LNCH T|NE L-I TIME IHJ LAT INJ LONG INJ RT ARC |NJ AZNTH ]NJ TIN[ PO CST TIN INJ e LAT INJ 2 LONG

90.00 20 44 16 2506.57 -25.42 SO.iS 63.56 102.92 21 28 2 1906.6 -23.88 52.7?

9o.oo 10 23 6 4747.10 16.72 203.50 59.65 66.61 11 42 13 4147.1 13.43 196.36

lOO.OO Zt 8 41 2284.20 -26.64 40.50 63.23 104.06 22 45 55 1634.3 -24.44 32.36

100.00 11 41 22 4494.62 17.67 184.40 59.31 65.63 12 56 17 3894.6 14.43 177.30

110.00 23 23 56 1998.6? -29.93 21.56 62.18 1D7.34 23 57 16 1398.7 -27.27 13.39

110.00 12 42 34 4502.99 20.94 168.27 57.73 62.34 13 54 17 3?03.0 17.07 161.26

DIFFERENTIAL COIRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-S.4OST TRAIO.8TTI TC3-7.7170 BAD 2.9882 $G714766,0 S_ 750.6 SG3 520.7 ST 5045.6 SR 671.4 SS 1389,6

fiDE .6301RRA -.0468 tiCS .SOST FAU .06383 RRT -.5230 flRF -.5760 RTF .9663 CRT -.7356 CRS .8404 CST -.9652

FDE-Z.04T4 FRA 4.5980 FCS-2.SQ?6 BSP 51668 SG814785.D R23 .0718 R13 -.9864 LSA 5247.5 NSA 500.9 SSA 13.0

60E 5.4645 BRAIO.8772 BC3 7.7232 FSP 1952 SG114771.Z 662 639.S THA 176.47 ELi 5070.2 EL2 452.6 ALP 174.86

LAUNCH DATE NOV I 1964 PLIGHT TIN( 416.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC C_NIC

RL 146.46 LAL *.00

MP 207.86 LAP -1.85

RC 323.141 r,d. 1t.21

PLANETOCENTMICCONIC

C3 30.170 VHL 5.498

LNCH, AZNTH LNCH T|NE

90.00 20 50 55

90.00 10 21 89

100.00 22 15 5

100.00 11 40 SO

110.00 25 29 46

110.00 12 4Z 16

DIFFERENTIAL CCRREC_I(MdS

TOE-3.5888 TRA11.2544 1C3-7.5158 BAD 3.0336

RDE .6442 Rflk -.0342 NCS .2992 FAU .OTT69

FDE-2.O015 FflA 4.4031 FC3-2.2293 BSP 5|864

ODE 3.8260 BRAI1.2345 DCS 7.5217 FSP 1824

DISTANCE 922.210

LOL 38,61 VL 32.938 GAL -9.12 AZL 88.12 HCA 280.63 W4A

LOP 319.24 VP 24.022 GAP -14.24 AZP 89.65 TAL 313.95 TAP

f_P 1.32 ZkL 150,39 2AP 30.65 ET6 181.29 ZNE 50.86 ETE

EARTH TO MARS

188.79 ECC .26387 INC 1.6821 Vl 30.013

254,57 RCA 136.98 APO 236.61 V2 26.416

160,64 ZAC 86,85 ETC 257.19 CLP 30.82

DLA 5,96 RAL 194.52 MAD 6566.2 VEL 12.310 PTH 2.22 VHp 6.137 DpA 6.66 RAP 171.67 ECC 1.4965

L-I TIN_ INJ LAT INJ LGNG INJ RT ARC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2500.69 -25.33 60.46 64.81 103.t0 21 32 36 1900.9 -23.27 52.39

4?TS.Gt 17.42 205.12 61o30 67.32 It 41 32 4173.6 14.20 197.93

2229.42 -26.56 40.16 64,48 t04,2§ 22 52 t§ 1629.4 -24.34 32.07

4520.31 18.58 185.97 60.78 86.16 12 55 50 3920.8 15.20 170.81

1995.61 029.87 21.35 63.41 107.46 24 3 3 1395.6 -27.19 13.16

4326.89 t1.69 169.72 59.20 62.91 13 54 23 3726.9 17.88 162.66

MID-COURSE EXECUTI_N ACCURACY ORBIT DETERMINATION ACCURACY

SGTf4861.D S_q 750,3 SG3 486.3 ST 5139.1 SR 672.3 SS 1329.1

RflT -.5278 RRF -.5850 RTF .9851 CRT -.7421 CRS ,84TO CST -.9846

SGB14879.9 R23 .0755 RI3 -.9652 LSA 5827.5 MSA 496.3 SSA 14.8

S6114866.3 _2 637.0 ?HA 178.47 ELI 5163.4 EL2 448.5 ALF 174.41

L&UNCH OAT( NOV I 1964 FLIGHT TIN( 418.00 ARRIVAL DATE DEC 24 1985

HELIOCENTRIC CQNIC

RL 145.46 LAL -.00

RP 207.26 LAP -1.85

Re 325.960 GL 11.02

PLAN£TOCENTRIC CONIC

C3 31.477 VHL 5.610

LMCH AZMTH LNCH TIME

90.00 20 57 33

90.00 lO 20 52

100.00 22 2t 26

100.00 11 39 38

110.00 23 35 38

110.00 12 41 59

DIFFERENTIAL CORRECTIONS

TOE-3.T349 TRAIt.DO28 TC3-7.5161 BAU 3,0611

ROE .6388 RRk -.0606 NC3 .2gOD FAU .D7176

FDE-1.9532 FRA 4.2071 FCS-I.g?s? Oil s 52054

BOE 3.7925 8RAll.6027 BC3 7.3216 FSP 1700

DISTANCE 926.256 EARTH TO MARS

LOL 38.61 VL 32.944 GAL -9.37 AZL 88.11 HCA 261.89 SNA 168,8D ECC .25671 INC 1.96R9 Vl 30.0|3

LOP 320.50 VP 24.043 GAP -14.45 AZP 89.61 TAL 3t2.99 TAp 234.88 RCA 138.52 APO 236.26 V2 28.428

;p 1.30 2AL 151.24 ZAP 30.12 EX$ 181.29 ZA( 50.02 ETE 180.87 ZAC 66.98 [TC 257.11 CLP 30.06

DLA 5.45 RAL 195.22 RAD 6568.3 VEL 12.313 PTH 2.23 VHP 8.262 DPA 6.36 RAP 172.53 E¢C 1.5180

L-I TIME INJ LAT INJ LONG 1NJ RT ARC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2495.52 -25,25 60.09 66.06 103.27 21 39 8 1695.5 -23.17 52.03

4800.26 18.1! 206.77 62.75 67.85 11 40 52 4200.3 14.R3 195.53

2224.86 -26.48 39.85 65.74 104.40 22 58 33 1624.9 -24.24 31.76

4546.17 19.2R 167.57 62.27 66.71 12 55 24 3946.2 15.97 180.35

1992.83 -29,81 21.15 64,66 107.56 24 8 49 1392.8 -27.12 12.99

4350.97 22,43 171.20 60.71 63.50 13 54 30 3751.0 10.68 164.06

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$G714953.6 S_q 749.9 SG3 433.2 ST 5230.6 SR 673.1 S$ 1287.2

RRT -.5331 RRF -.5D26 RTF .9838 CRT -.7485 CRS ,6535 CST -.9843

S_814972.6 R23 .0795 R13 -.9839 LSA 5406.3 MSA 491.6 SSA 14.6

S6114959.2 SGZ 634.3 THA 176.47 ELI 5255.D ELI 444.3 ALF 174.46

666



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 2 1964 FLIGHT TIN[ 180.00 ARRIVAL DATE MAy I 1915

HELIOCENTRIC CONIC

RL 148.42 LAL -.00

RP 5P44.83 LAP 1.12

RC 132.477 GL 13.58

PLAN(TOCENTR I C CONIC

¢3 38.135 VHL 8.175

LNCH AZMTH LNCH TIME

90.00 18 37 27

gO.DO 10 32 55

100. O0 20 8 44

100.00 11 48 18

110.00 21 32 48

110.00 12 36 48

DISTANCE 469.994 EARTH TO MARS

LOb 39,81VL 34.640 GAL -7.72 AZL 87.58 HCA 152.48 SNA 225.58 ECC .$6447 INC 2.4203 vl SO.ORS

LOP 192.11VP 22.324 GAP 20.86 AZ1P 92.15 TAL 330.65 TAp 123.18 RCA 143.33 APO SOT.•4 V8 EE.483

GP -1.49 ZAL 182,99 ZAP 170.35 [T$ 187.51ZA( 156.80 ETE 354.43 ZAC 86.80 ETC 858.16 CLP 170.46

DLA 14.78 RAL 180.15 RAD 8588.5 VEL 12.629 PTH Z.29 VHP 9.434 DPA -1.14 RAP 18Z.27 ECC 1.6276

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ E LONG

8851.43 -28.30 85.58 50.92 90.83 19 84 58 8251.4 -2•.8• 76.94

4841,20 10.82 191.28 50.19 6,3.67 11 48 38 3941.2 7.19 164.45

2583.47 -29.85 64.36 58.08 91.99 EO 49 28 1983.5 -29.24 55.60

4304.40 12.18 175.14 49.49 88.49 12 58 3 5704.4 8.40 148.30

2294.38 -33.87 43.83 58.59 94.90 22 10 59 1894.4 -32.88 34.55

4148.28 15.72 150.12 47.46 59.25 13 45 $4 3546.3 11.52 152152

DIFFERENTIAL C_RRECTION$

TOE 1.3172 TRA-3.1OO• TC3 .7291 8AU .3788

ROE -.373R RRA .0175 RC3 -.1191FAU .07852

FOE -.7040 FRA 2.5288 FC3-1.7372 BSP 11350

808 1.3693 BRA 5.1008 BC3 .7388 FSP 811

MID-COURSE EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACy

SGT 3340.0 Sr_ 377.2 643 285.3 ST 1513.8 SR 34•.0 SS 798.•

RflT -.4813 RNF .4880 RlrF -.9014 CRT -.8181 CRS -.6•82 CST .9773

SG8 3381.2 fl23 -,0340 R13 .9016 LSA 1727.0 HSA 257.1 8SA 26.0

SG1 3344.9 SG2 330.2 •HA 176.88 EL1 1540.3 EL2 197.1 ALF 169.22

LAUNCH DATE NOV 2 1964 FLIGHT TIME 182.00 ARRIVAL DATE MAY 3 1965

DISTANCE 4?2.599 EARTH TO MARS

34.557 GAL -7.54 AZt. 87.56 HCA 153.39 W4A 223.38 ECC .38755 INC 2.4441 vl 30.020

22.219 GAP 20.30 AZP 92.19 TM. 330.93 TAp 124.32 RCA 143.50 Also 303.22 V2 22.488

187.52 zA8156.8§ ETE 354.48 ZAC 86.82 ETC 256.13 CLP 169.98

HELIOCENTRIC CGNIC

RL 148.42 LAL -.DO LOL 59.81 Vl.

RP 243.99 LAP 1.09 LOP 193.02 VlP

RC 134.631 GL 13.97 G4P -1.57 zAL 132.58 2AP 140.88 ET8

PLAI4ETOCENTRIC CONIC

C3 36.802 VHL 8.OSO DLA 15.28 RAL 179.99 RAO 6568.4 VI[L

LNCH AZI4TH t.HCH TIN[ L-I TIN[ INJ LAT INJ L_G

90.D0 18 32 10 R859.15 ,-P.8.31 88.1S

90.00 10 38 55 4512.75 9.95 189.61

100.00 20 I SO 2589.98 _9 85 $4 84

100.00 11 49 $8 4277.15 11.32 171.S8

110.00 21 28 39 221)8.40 -53.90 43.95

110.00 12 39 3• 4121.49 14.85 157.72

DIFFERENTIAL CGRRECTI(:N8

TOE 1.2955 TRA-3.0719 TC3 .7884 RAU .3883

ROE -.3585 RRA .0289 RC3 -.1260 FAU .07677

FOE -.TOS• FRA 2.SSTi) FC3-1.8831 8SP 11538

ROE 1.3442 8RA 3.0•20 8C$ .7836 F_P 854

12.569 PTH 2.26 VHp 9.232 DpA -1.39

INJ RT AS¢: INJ AZMTH INJ TIN[ PO CST TiM

58.20 90.65 19 19 49 2259.2

49.43 63.35 11 52 7 3912.7

58.16 91.74 20 44 40 1970.0

46.71 62.15 13 1 13 3677.2

57.89 94.71 22 6 56 1698.4

46.66 58.05 13 48 19 3521.5

RAP 182.63 ECC 1.8024

INJ 2 LAT INJ Z LONG

-27.82 ••.50

6.30 182.64

-29.R9 56.08

7.51 184.86

-32.87 34.88

10.82 151.18

ORBIT DETERMINATION ACCURACY

ST 1524.7 SR 339.7 8S 810.9

CRT -.8195 CU -.8778 CST .9759

LSA 1741.0 MSA 256.• SSA 25.•

ELI 1550.3 EL2 191.4 ALF 16R.49

MID-COURSE EXECUTION ACCURACY

SGT 5390.6 SGR 373.7 SG3 289.1

RRT -.$112 RRF .4988 RTF -.9047

3411.4 R23 -.O$Ts R13 .9049

$I;1 3396.3 Sr_ 320.7 •HA 176.75

LAUNCH DATE NOV Z 1944

HELIOCENTRIC CONIC

RL 148.48 LAL -.DO

RP 248.75 LAP 1.07

RC 138.814 GL 14.39

PLANETOCEMTR|C CONIC

C3 $5.157 VHL 5.929

LNCH AZNTH LNCH T|HE

90.00 18 28 $8

90.00 10 41 8

100.00 19 58 42

rOD.DO 11 53 45

110.00 21 24 20

110.00 12 42 36

FLIGHT TIN[ 184.00 ARRIVAL DATE MAY 5 1965

DISTANCE 475.273 EARTH TO MARS

LOL 39.61 VL 34.477 GAL -7.36 AZL 87.53 HCA 154.30 SMA 221.31 ECC .SSOS8 INC 2.4898 vl SO.OEO

LOP 193.93 VP 22.120 GAP 19.73 AZP 92.23 TAL 531.21 TAP 128.51 flCA 145.88 APO 298.87 V2 22.510

GP -1.65 ZAL 132.12 ZAP 169.36 ETS 187.55 ZAE 156.55 ETE 354.45 ZAC 86.83 ETC 288.11 CLP 149.49

DLA 15.76 RAL 179.83 RAD 6568.4 VEL 12,511 PTH 2.27 VMp 9.033 DpA -1.84 RAP 182.68 ECC 1.5706

L-Z TINS INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2867.94 -28.32 86.79 57.49 90.32 19 14 28 2267.9 -27.J7 78.14

4483.60 9.06 187.94 46.70 63.06 11 55 52 3883.6 5.S• 181.20

2577.47 -29.66 85.40 57.46 91.44 20 39 40 1977.5 -29.34 56.63

4249.50 10.43 169.99 47.97 81.83 13 4 35 3649.5 6.58 163.31

2305.28 -33.92 44.32 57.21 94.49 22 2 44 1703.3 -32.98 35.28

4098.28 13.96 IS6.31 45.90 58.48 13 SO 53 3496.3 9.69 140.82

DIFFERENTIAL CORRECTIONS

TOE 1.2722 TRA-3.0435 TCS .8380 BAU .3990

ROE -.3435 RflA .O4OS RC3 -.ISSO FAU .08106

FOE -.•O•S FRA 2.SS17 FC3-1.9962 BSP 11756

808 1.3178 8RA 3.0438 BC5 .8488 F_P 901

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3440.9 SGR 3T0.8 SG3 313.5 ST 1533.9 SR 382.2 SS 822.5

RRT -,5420 RRt r .5309 RTF -.�OT7 CRT -.8231 CR$ -.6770 CST .9743

3460.6 R23 -.0_15 R13 .RO80 LSA 1753.1 MSA 258;9 $8A 25.3

SGt 3446.8 SG2 311.1 THA 176.63 EL1 1558.5 E,L2 185.7 ALF 169.75

LAUNCH DATE NOV 2 1984 FLIGHT TIN[ 186.00 ARRIVAL DATE MAY • 1965

HELIOCENTRIC C_NIC

RL 148.42 LAL -.DO

RP 243.S0 LAP 1.05

RC 139.022 GL 14.82

PLAN(TOCENTRIC CONIC

C3 33.796 VHL 5.613

LNCH AZMTH LNCH TIME

90.00 18 20 48

gO.DO 10 45 39

100.00 19 51 19

100.00 11 $7 49

110.00 21 19 52

110.00 12 48 48

DIFFERENTIAL CCI|R[CTION8

TOE 1.2500 TRA-3.01_

ROE -.3291RRA .0521

FOE -.7080 FRA 2.7184

BIDE 1.2826 8RA 3.0138

DISTANCE 478.020 EARTH TO MAR8

L_. 39.81 VL 34.401 GAL -?.18 AZL $7.S0 HCA 155.22 SHA 219.39 ECC .54449 INC 2.4968 vl 30.020

LOP 194.85 VP 22.026 GAP _9.18 AZP 92.27 TAL 331.50 TAp 128.71 RCA 143.81 APO 294.97 V2 22.535

-1.78 ZAL 131.86 ZAP 188.65 [T8 187.60 ZA_ 156.49 ETE 354.41 ZAC 86.83 ETC 256.09 CLP 168.99

DLA 16.33 RAL 179.66 RAD 6588.3 VEL 1|.457 pTH 2.25 VHp 8.838 DpA -1.90 RAP 183.31 ECC 1.5582

L-I TIN[ |NJ LAT INJ I._NG INJ RT ASC INJ AZItTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2977.82 -28.32 67.52 56.80 89.96 19 8 47 2277.9 -28.02 •8.87

4453.70 8.13 188.23 41.99 62.78 11 $9 53 3853.7 4.42 178.52

2566.04 -_9.87 88.03 SS,76 91.11 ZO 34 25 1688.D -29.40 57.26

4220.80 9.$1 168.37 47.26 61.53 13 8 10 3820.0 5.63 161.73

2309.01 -33.93 44.7? 50.56 94.23 21 58 21 1709.0 -32.89 35.88

4070.60 13.04 154.89 45,16 58.12 13 53 37 3470.6 8.73 148.44

NID-COURliI[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TCS .8974 BAU .4106 $GT 3490.1 VAt 8_.9 _3 328.5 ST 1542.9 Sit $24.8 88 834.1

RC3 -.1439 FAU .08352 RRT -.5746 RRF .5846 RTF -.9109 CRT -.8275 CR8 -.8770 CST .9728

FC302.1395 Blip 11921 SG8 $508.6 Rn -.0455 R13 .9111 LSA 1764.8 MSA 257.6 3SA 24.8

BC3 .9088 F_P 946 SGI 3496.6 $62 301.4 THA 178.50 ELI 1566.4 EL2 179.6 ALF 1SR.D8

687



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE kK)¥ E 1D64

HELIOCENTRIC CCNIC

RL 148.42 LAL -.OD

RP 843.28 LAP t.OZ

RC 141.851 GL 15.27

PLAN[T_ENTR! C CONIC

C3 38'. 514 VHL 5,?DE

LNCN AZMTN LNCH TIN•

90.00 tO 14 41

80.00 10 50 88

100.00 19 45 40

100.00 18 2 10

110.00 ZI 15 tl

110.00 12 49 8

FLIGHT TIN[ 188.00 ARRIVAL DATE MAY S 1885

D|STANCE 480.831 EARTH TO MARS

LOL 39.61 VL 34.328 GAL -7.02 AZL 87.47 HCA 158.13 •HA 817.58 ECC .38833 INC £.SIiO vl 3O.OEO

LG4 _ 185.TS VP 21.187 GAP 18.81 AZP 92.31 TAL 331.78 TAP lZT.SZ RCA 143.96 APO 881.18 VE EE.580

GP -1.85 ZAL 131.18 ZAP 1U.$4 ETS 1iT.88 ZA[ 156.48 ETE 354.35 ZAC 88.88 ETC 258.0T CLP 168.48

DLA 18.90 RAL 1T9.$0 840 8588,3 VEL IE,405 PTH Z.E4 VHP 8.848 DPA -Z.16 RAP 183.84 ECC 1.5551

L-! TIME |NJ LAT [HJ LONG INJ RT ASC INJ AZIiTH INJ TIN[ P• CST TIM |NJ E LAT INJ Z LONG

28i9.1i -2i.31 81,34 51,14 89.55 19 E 50 E888.2 -88.08 79.89

4422.D4 T.|? 184.48 4T.SE 82,53 18 4 11 3882.9 3.44 ITT.T9

ESS5.T? -89.88 68.78 58.|3 90.73 20 28 SG 1995,8 -_.48 57.98

4191.58 8.56 t88.73 46.58 61.85 13 18 1 3591.6 4.65 180.11

2315.T0 -33.98 4S,89 55.94 93.98 81 53 47 1715.T -$3.07 36.17

4044.48 18.0• 153045 44,4• 57,7• 13 58 53 3444.4 7.TS 14?.04

GIFFERENTIAL CCNRECTION8 NID-COURIM[ F.X[CUTIGN ACCURACY OR•IT DETERMINATION ACCURACY

?DE 1.EET5 TRA-E.•818 TC5 .•S•O BAU .4888 SGT 3538.3 8GR 31_J.1 _ 344.3 ST 1550.7 SR 51?.4 $8 845.E

ROE -.3158 RRA .0658 RC3 -.1538 FAU .O••O• RRT -.$083 _ .5893 RTF -.8139 CRT -.8385 CR$ -.OTTO CST .9705

FD[ -.TOT1 FRA 2.7888 FC3-2.8818 •SP 18094 _ 3§57.4 R83 -.0498 R|3 .8141 L$A 1775.4 N$A 258.• S$A 84.8

ROE 1.88T4 8mA Z.9818 BC3 .•TIE F_P •99 IGt 3545.4 !_ 891.• 1144 178.35 ELI 1573.5 EL2 175.S ALF 170.21

LAUNCH DATE NOV S 19Q4 FLIGHT TIME 190.00 ARRIVAL DATE MAY 11 1865

HELIOCENTRIC CCNIC DI•TANC[ 483.704 EARTH TO MARS

ML 148.48 LAL -.00 LOL 38.81 VI. 34.857 4AL -•.•• AZL 87.44 HCA 157.05 SNA 815.87 ECC .33241 INC 2.5577 V1 50.020

MP 845.00 LAP 1.00 _ I••.•• VP 81.•$3 GAP 18.07 AZP •8,3• T/L 338.08 TAp 189.13 RCA 144.11 APO 88T.68 VZ 88.585

RC'143.488 GL 15.74 TAD -1.•• zAL 130.70 ZAP 187.81 ET$ 18T.T• ZA[ SS$.SO [TE 354.24 ZAC 86.80 ETC 256.05 CLP 167.96

PLAN[TO¢ENTRIC CONIC

CS $1.308 V14L 5.595 DLA 1T.48 RAL 178,34 •AO 8568.8 VEL 18.358 PTH 8.85 VHp •.481 DPA -2.45 RAp 185.85 ECC 1.5153

LNCH AZI4TH LNCH TIH[ L-! TIN• INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ P• CST TIN INJ 8 LAT INJ 2 LONG

SO.DO 18 • 13 _JOt.•T -88.30 88.8T 55.S0 •9.0• 18 56 35 8301.9 -88.15 80.81

90.00 10 55 $8 4391.85 8.17 181.89 49.61 68.31 18 • 49 3T91.2 2.48 1T8.08

1OO.00 18 5• 43 E•O•,?• -19,9• •7.58 SS.SJ 90.30 E0 83 10 8D06.8 -811.55 58.79

100.00 12 8 4• 4181.54 Y.ST 165.04 45.83 81.00 13 18 10 3581.5 5,84 158.46

110.00 81 10 17 2383.43 -34.01 4S.•• SS.34 93.5T 81 49 1 1723.4 -35.15 38,T8

110.00 18 58 44 4017.66 11.18 15t,SH) 43.79 ST.4? 13 58 42 3417.7 8.T5 145,88

DIFFERENTIAL CC_R[CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8078 TRA-2.8465 TC3 1.0888 •AU .4358 SGT ]SRS,S _ 3t8.8 IG$ 380.7 ST 1558.5 SR 510.0 88 855.4

ROE -.$01T RRA .OT5• RC3 -.1848 FAU .00845 RRT -.$439 RRI r .•]41 RTF -.8174 CRT -.8388 CR$ -.$758 CST .8875

FOE -.T085 FRA E.$53T FC3-2.4514 Blip 18179 $88 34_04.4 R83 -,0511 R13 .917T LSA 1785.9 MSA 888.T 8SA 25.S

8_[ 1.8450 BRA 2.94T5 BE3 I.OS•• FSP 1058 SGt 3593.4 8Gt 881.4 ?HA 1T6.18 ELI 1581.t EL2 lii.4 ALF 170.4£

LAUNCH DATE MOV E 1884 FLIGHT TIN[ 188,00 ARRIVAL DATE NAY 18 1865

HELIOCENTRIC CONIC DISTANCE 488.831 EARTH TO MARS

RL 148.48 LAL -.DO LOL 59.$1 VL 34,190 GAL -8.TO AZL 8T.41HCA IST.JT iRA 214.28 ECC .526T2 INC 2,5818 Vt 50.OEO

RP E4S.T4 LAP .ST LOP 197.60 VP 21.T74 GAP 17.53 AZP 98.40 TAL 338.38 TAP 180.55 RCA 144.88 APO 284.28 VE $2.611

RC 145.785 GL tS.25 GP -2.08 ZAL 130.20 ZAP 187.2T [T8 187.82 zAE 156.57 ETE 354.10 ZAC 88.TS ETC 856.05 CLP 14T.44

PLANETOCENTRIC CONIC

C3 30.1?1 VHL 5.495 OLA 18.10 RAL 179.18 MAD t588.8 VEL 12,311PTH E,88 VHp 8.878 DpA -2.T1 RAP 184.87 ECC 1.4886

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 t 25 2918.14 -28.28 90.31 54.89 88.58 18 49 59 2516.1 -88.18 81.85

90.D0 11 1 18 4558.47 5.13 180.84 48.10 82.11 18 13 50 5758.5 1.$6 174.19

100.00 19 33 88 8519.21 -29.89 68.50 54.91 88.81 80 17 T 2019.8 -29.80 59.71

100.00 18 11 48 4130.88 8.54 183.38 45.33 80.TT 13 80 3• 3550.8 8.80 158.78

110.00 21 5 10 8338.27 -34.05 48.58 S4.T• •3.16 81 44 3 1738.3 -55.24 37.43

110.00 18 58 35 3990.52 10.11 150,51 43.16 5T.IT 14 3 5 5390.5 5.T2 144.18

OIFFEREN?IAL CCRRECTION8 NID-COURSlE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

TOE 1.1788 TRA-2.9195 TC3 1.0855 BAU .4438 SGT 3•38,8 SGR 370.3 SG3 3?8.0 ST 1580.• SIR 308.5 88 865.9

ROE -.8085 RRA .0883 RC$ -.1755 FAU .08148 RRT -.6T•9 RIH r .•T03 RTF -,9185 CRT -.8435 CRS -.8771 CST .MISS

FOE -.89•8 FRA 2.9240 FC5-8.8845 •SiP 1848_ SG8 36Sl.4 R83 -.0QOT RI3 .91•8 LSA 1790.9 MSA 284.0 88A 28.9

ROE 1.8158 BRA 2.9807 8C5 1.0996 FSP 1tlt $81 3641.8 SG8 8TI.9 ?HA t76.03 EL1 1581.8 EL8 180.8 ALF 1T0.82

LAUNCH DATE NOV 2 1964 FLIGHT TI_ 184.00 ARRIVAL DATE NAY 15 1985

HELIOCENTRIC CONIC DISTANCE _19.611 EARTH TO MARS

RL 140.48 LAL -.OO LOL 59.81VL 34.185 GAL -6,S4 AZL 87.37 HCA IS•.89 SMA 818.74 [CC .38185 INC 8.6287 vl $0.080

RP 848,4T LAP .98 LOP !88.58 VID 81,888 GAP 19.98 A_P J8.45 TAL 3]t.•• TAP 111.5T RCA 144,40 APO 281.D8 v8 22.838

RC 148.O41GL 18.T5 GP -2.81 ZAL 189.•9 zAP 186.T8 ITS 188.08 ZAI[ 136.•• [TIE 353.98 ZAC •8.T2 ETC 858.08 CLP 166.90

PLAN[TOCENTRIC CONIC

C3 _9.115 VHL 5.396 DLA 18.73 •/d. ITS.0Z MAD •S(MI,t V[L 18.867 PTH t.81 VHP 8.101DPA -8.99 RAP 184.56 ECC 1.4791

LNCH AZ14TH LNCH TIME L-I TIN[ INJ LAT INJ _ INJ RT ASC |NJ AZHTH INJ TIN• P• C$1_TIN INJ 2 LAT INJ 8 LONG

DO.DO t? 54 T 8932.20 -28.15 91.49 S4.]0 0?.ST 18 48 59 2332,2 -28.83 88.88

90.00 11 T 14 4384.44 4,05 179.03 45.58 81.95 18 19 18 3784.4 .28 178.89

100.00 19 28 SO 8833.E8 -19.00 •9.54 54.35 89.t• 80 10 43 8035.2 -29.87 60.74

lOO.OO 18 l? tR 4090.85 5.48 161.55 44.TT 60.ST 13 8S 30 3488.T 1.52 155.00

110.00 80 59 47 8348.37 -$4.09 4?.ST §4.88 ••.TO 81 3• 50 IT48,4 -33.34 58.21

110.00 13 0 43 39_.87 9.0T 148.00 4t,SY Sl.•O 14 • 45 3368.5 4.65 148.?0

DIFFERENTIAL C_NRECTIQN$ NIO-COURK EXECUTION ACCURACY QRIJIT DETERNINATICdl ACCURACY

TOE 1,1558 TRA-2.81_O TO5 1.1534 8AU .4549 IN;T _?T,• _ IT].9 883 398.1 ST 1564,• SR 895.0 88 878. O

ROE -.8759 NRA .1010 RC$ -.1880 FAU .08448 RRT -.T|14 _ .TO4•• RTF -.Site CRT -.8505 CRS -.6?84 CST .DOES

FOE -.8988 FRA 2.99486 FCS-8.BOT• RiP 18608 888 ]696.7 RS] -.0869 R13 .•888 L$A ITS?.5 NSA 887.7 8SA 88.0

• DE 1.1878 BRA =.88T? BC5 1.168T FSP 1158 SGI _SRT.4 888 84_.1 THA 175.84 ELI IS85,1 EL2 153.8 ALF lTD.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV E 1984 FLIGHT TIM( 196.00

HELIOCENTRIC CCMIC DISTANCE 492.848

RL 148.42 LAL -.DO LOt. 58.61VL 34.053 GAL °6.39 AZL $7.55 HCA 159.81 SMA

RP 248.80 LAP .92 L(_ |98.44 VP 21.689 GAP 18.4S AZP 92.5| TAL 332.EBTAp

RC 150.S$0 4L tT.RD GP -Z.3S ZAL IER.II ZAP 1_.18 ETS IS8,28 ZA[ 156,83 ETE
PLAN[TOCENTR I C CONIC

C3 Ri.111 VHL 5.302 DLA 18.40 RAL 178.87 RAG 8558.1 V[L 12.227 PTH 2.80 VHP

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME
RO.OO IT 48 81 2250.30 -ZE.ZO 98.81 53.75 8T.31 18 35 31

90.00 11 13 48 4258.84 8.91 176.94 45.08 81.88 12 25 17

lOO.OO 19 19 47 2049.01 -29.88 TO.?1 53.82 88.65 80 5 58

100.00 12 25 $ 40QS.4S 4.37 159.71 44,87 80.40 13 30 40

110.00 20 54 8 2858.85 -34.18 48.86 53.79 02.17 21 33 21

110.00 13 5 12 3935.40 8.00 147.46 42.05 SS.6S 14 10 45

DIFFERENTIAL CCRRECTION8 MID-COURSE [X[CUTIQN ACCURACY

TOE 1.1555 TRA-2.85CHS TC$ 1.2259 BAU .4STO SGT 8722.0 8CAt 3TR.T SG3 415.0

ROE -.RSST RRA .1141 RC$ -.2020 FAU .09750 RRT -.T480 RR_ .7418 flTF -.92S1

FOE -.lOSS FRA S.0711 FCS-S.OOtO IV 18?04 888 5741.8 R88 -.0789 R13 .92S5
ROE 1.1656 BRA 2.8528 •CS 1.2424 FRP 1280 IG1 3T$8.• 84_ 8S2.1 114A 875.83

LAUNCH DATE NOV 2 l184 FLIGHT TIN[ S98.00

HELIOCENTRIC CONIC DISTANCE 4IS.TIT

RL 142.42 LAL -.00 LOL 32.81 VL 34.003 GAL -6.84 AZL 8?,L_l HCA 180.74 8HA

RP 241.95 LAP .89 _ 200.3T VID 21.5Q4 GAP 15.98 AZP 88.56 TAL 388.88 TAp

RC 152.82• GL 1T.OT GP -2.82 ZAL 188.82 YAp 185.31 ET• 118.51 ZAE 157.08 ETE
PLANIr TOCLrNTN 1C CONIC

C3 2T.1RS VHL S.2|4 DLA 2O.Q9 RAL 17•.78 2AD 1541,1 VEI. 18.18• PTH 8.19 VHp

LNCH AZNTH LNCN TINE L-I TIN[ INJ LAT INJ LONG INJ RT AI_ INJ AZMTH
90.00 tT 88 1 tRYO.T4 -28.15 94,80 38.14 88,$T

90.00 I1 21 8 4231.78 1.T1 174.87 44.65 81.T8

100.00 18 12 li 2ill.•• -_l.i8 T8.04 58.33 iT.SS

100.00 12 L_ 88 4030.•• 3.80 15T.81 45.13 80.L_

110.00 tO 48 • 288•.88 -84.15 49.t? 55.38 91.3T

110.00 13' 10 4 5903.84 8.88 145.88 41.55 58.45

ARRIVAL DATE NAy 17 tESS

DIFFERENTIAL CCNU[CTION8

102 1.101T 18A-2.•1_4 TCS 1.2880 BAU .4T4T

-.2518 MtA .1208 RC8 -.818T FAU .1008_

FD2 -.8TSO FRA $.1320 FC3-3.t044 Blip ItOT8

B02 1.1311 BRA 2.8288 K8 1.3081 FINn 1198

EARTH TO MARS

211.30 ECC .31506 INC 2.4590 vl 50.020

132.80 RCA 144,55 APO 278.07 V2 22.SS4

353.68 2AC 88.S$ ETC 2SS.OO CLP IS6.38

7.987 DPA -3.28 RAp 184.84 ECC 1.442T

PO CST TIM INJ 2 LAT INJ 2 LONG

2350.3 -28.27 84.15

3688.9 -.88 170.31
2048.0 -29.75 61.91

3405.5 .39 153.18
1753.8 -33.45 $0.08

3333.4 S.5S 141.19

ORBIT DETERMINATION ACCURACY

ST 1568.T SR 287.7 SS 885.S

CRT -.8588 CR8 -.$801 CST .9587
LSA 1803.8 NIA 273.3 8SA 21.0

EL1 1588.2 EL2 145.6 ALF 170.R7

ARRIVAL DATE MAT 10 1965

EARTH TO MARS

209.•4 ECC .31092 INC 2.7138 vl SO.02O

134.03 RCA 144.8T APO 2TS.22 V2 22.$R2
$53.39 ZAC 86.38 [TC 155.98 CLP 165.90

MID-CoURSE EXECUTION ACCURACY

SGT 8T83.4 SIR 31T.5 8G8 454.7
RRT -.TT?4 RflF .TT85 RTF -.9871

M 3715.8 RI5 -.OeSS 218 .tIT5

SGI 3TTT.3 IGI 841.8 THA IT5.41

7.758 DPA -3.58 RAP 185.11 ECC 1.4474

INJ TIM( PO CIT TIM INJ 2 bAT INJ 2 LONG

18 27 88 83T0.7 -28.$0 85.84

It 81 53 3851.T -t.08 168.24

19 S8 43 8008.8 -!1.79 $3.23
18 58 89 3480.9 -.?l 151.28

81 t? 38 1768.8 -$3.56 4O.Ol

14 15 8 8808.8 2.41 ISi.8S

ORBIT DETERMINATION ACCURACY

8T 1583.7 82 280.2 $S 884.4

CRT -.8859 CRS -.881T CST .9554
LSA 1803,4 NDA 2T8.1 SSA 20.2

2L1 1584.8 EL2 138.5 ALF 171.12

LAUNCH DATE NOV t 1964

HELIOCEMTRIC CONIC

RL 148.42 LAL -.00

RP 241.65 LAP .ST

RC 154.839 GL 10.48

PLAN_TOCEMTRIC CONIC

CS IS.SIT VML 5.130

LNCH AZ14TH LNCH TIME

00.00 t? 28 59
Ro.oo 11 29 2

IOO.OO 18 4 11

100.00 12 SS 31

110.00 20 41 48

110.OO 18 15 2S

FLIGHT TIME 100.00 ARRIVAL DATE MAY 21 1965

DISTANCE 498.858

LQL 39.41 VL 38.946 GAL -8.10 AZL 57.24 _A 181.88 IMA

LOP 201.29 VP 21.508 GAP 15.38 AZP 9|.12 TAL 533.60 TAp

GP -t. TO ZAL 128.08 ZAP 164.92 ET8 188.TT ZN[ 157.24 [T[

EARTH TO MARS

208.64 ECC .30806 INC 2.7616 Vl SO.ORO

135.25 2CA 144.T8 APO 272.52 V8 22.720

353.04 ZAC 88.48 [TC 255.2? CLP DiS.t5

DLA 80.88 NAIL IT8.81 RAD 8588.1 V[L 11.153 PTH 2.18 YHP 7.590 DPA -3.89

L-! TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN
1998.95 -Do.or 95,99 58.77 IliTl 18 18 53 2388.8

4111.40 .44 178.87 44,50 tl.ll 18 39 15 8812.4

2888.88 -t9.TT 73.58 5t,n t7.17 19 48 58 2087.0
$2R4.80 1.2T 155.81 43.45 60.17 13 43 8 3894.6

2881.58 -34.1T 50.42 58.88 90.89 21 81 30 1781.6
SITE.T• 5.78 144.85 41,18 58084 14 19 56 3278.8

RAP 185.38 [CC $.4531

INJ 2 LAT INJ 2 LONG

-28.52 87.34
-S.3S 188.04

-29.85 64.73
-2.01 149.29

-33.67 41.22

1,24 139.02
DIFFERENTIAL C_RRECTION8

TO[ t.OTT8 TRA-t.TIT9 TC8 1,$598 •AU .4834

ROE -.2402 RRA .|42T RC8 -.2838 FAt) .10408

FOE -.6814 FRA 5.2315 FC_-$.4281 Blip 13115
ROE 1.104322A 2.7915 8CS 1.3T•5 FmP 1364

LAUNCH DATE NOV 2 1_

HELIOCENTRIC C_NIC

RL 148.42 LAL -.00

lip 241.$8 LAP .Ikl

RC 157.250 64. 19.15
PLAN[TOCENTHIC CONIC

CS 25.$10 _ S.031

LNCH AZNTH LNCH T|NE
9O.O0 IT 1• Y

OO.O0 11 38 0

1DO.00 18 53 L_

100.00 12 44 L_
110.00 10 33 3

110.00 18 21 13

NID-COURI_ [N[CUT|ON ACCURACY
SGT 8801.8 _ 81)0.1 1_5 455.4

RRT 0.8084 RRF .8091 RTF -.2894

IGI 5887.1 RI3 -.0033 213 .9898

I41 5880.4 M_ 285.5 THA 175.15

FLIGHT TIN[ Lmt.O0

DI8TANCE SOt.SSe

L_. 8•.11 VL 88.1•1 GAL -S.II AZL 67,18 HCA 188.51 IMA
LCP 201.22 VP 81,448 GAP 14.8T AZP 38.82 TAL 855.91 TAp

GP -2.•0 ZAL tIT.IS lAP 18.38 ITS 109,08 ZA( 15?.50 [TE

OLA iS.S• RAL 170.49 NND 8568,0 V[L 18.120 PTH 2.1T VHp 7.427 DpA -4.22

L-I TIM( INJ LAT INJ I,.GNG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIM

3080.48 -IT.iT •T,l_ 58,35 84.77 18 • 88 8420.5
41TO.4T -.•1 170.35 44.04 81,70 12 47 81 $570.5

2T01.98 -to.II T5.t5 58.49 88.88 12 40 38 2109.2

3lSl.ll .iT 135.71 43.13 80.11 18 50 19 3356.5

1311.80 -34.51 $t.75 38,1t 90,11 81 13 I 1798.S
3840.85 4.30 148.St 40.T7 SI,OI 14 85 18 3240.7

DIFFERENTIAL C_NR[¢TION8

TOE 1.0534 THA-t.T328 TC8 1.43_1 _AU .41H_

11OE -.2192 I_tA .1580 RC8 -.8383 FAU .10780

FDE -.1471 FRA 8.3131 YCS-8.lSl? liP 13111

ROE 1.0781 BRA 2.TSGT •CS 1.454• FiP 1458

ORBIT DETERMINATION ACCURACY

ST 1585.1 WI 273.2 iS 90S.S

CRT -.8755 CRS -.9858 CST .9512

LEA 1805.3 MSA 284.8 SSA 10.2
ELI 158S.4 EL2 130.5 ALF 171.25

ARRIVAL OAT[ NAY 23 1955

EARTH TO MAR8

80T.44 ECC .80159 INC 2.8151 vl 30.020

136.50 RCA 144.22 APO 289.95 V2 22.748
852.81 ZAC 88.88 ETC 255.05 CLP 164.SS

RAp 185.50 ECC 1.4198

INJ 2 LAT INJ 2 LONG

-28.30 82.28

-4.99 188._9

-28.88 $6.45
-3,31 14T.18

-$3.79 42.5_

.01 139.35

ORBIT DETERMINATION ACCURACY

ST 1583.S M 288.5 AS 912.4

CET -,8884 CR8 -.8811 CST .9452
LSA 1808.1 NIA 293,0 DSA 18.1

EL1 IS81.S EL2 122.0 ALF 1T1.$6

NI0-COURI( _I_CU_IQN ACCURACY

I_T _III.I 1611 418.0 I48 4TT.1

RRT -.85TSMiF .e_N 21_ -.•31T
MII,I RI_ -,1041 215 .•523

IG1 58•1.11GI 184.3 THA 174.88

888



JPL TM 33_100 EARTH--MARS TRAJECTORIES (VOL. 1, 1564)

LAUNCH DATE NOV 2 1984
FL|;HT TIM( ZD4.OO ARRIVAL DATE MAY ZS |985

HELIOCENTRIC C_i41C DISTANCE 505.194 EARTH TO MARS

RL 149.49 LAL -.DO LOL 39.81 VL 33.838 GAL -5.82 AZL 87.13 HCA |83.53 _4A ZD8.Z8 ECC .29688 iNC Z.8747 vl 30.080

9P 841.08 LAP .88 LOP 205.15 VP 21.393 GAP 14.35 AZP 92.78 TAL 334.ZE TAP 137.74 RCA 145.04 APO 267.53 v2 82.777

RC 159.588 GL 19.83 GP -3.15 ZAL I26.89 ZAP 183.78 iTS 188.44 ZAE 157.79 iT[ 352.D9 ZAC 86.22 ETC 255.94 CLP 164.05

PLAN[TOCEMTRI C CONIC
¢S 94.784 VHL 4.978 DLA 22.40 RAL 178.40 RAD 6588.0 VEL lZ.089 PTH 2.18 VHP 7.287 DpA -4.57 RAP 185.80 ECC 1.4076

LNCN AZNTH LMCH TIME L-I TIME INJ LAT INJ LOHG iNJ RT ARC INJ A_4TH INJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG
9O.OO 1T 8 15 5051.08 -27.86 100.13 51.94 83.88 17 58 4 2451.I -2e.Es 91.52

90.DO 11 48 11 4125.84 -Z.ST 167.81 43.87 6;.77 lZ 58 56 3525.2 o6.13 161.14

tO0.O0 18 45 88 873S.17 -Z9.55 77.17 52.14 85.28 19 31 29 2136.2 -Z9.89 88.39

tOO.DO 18 53 tZ 3915.38 -.71 151.48 42.95 80.12 13 58 Z? 3315.4 -4.68 144.93

110.00 EO 87 47 2417.$3 -34.18 53.22 52.4; 88.24 21 8 5 1817.3 -$3.90 43.98

110.00 13 87 48 380Q.92 3.22 140.80 40.5D 55.95 14 3I 13 3207.0 -1.27 134.59

DIFFERENTIAL CCRRECTION8 NIO-COURW[ Irld[CUTION ACCURACY oRBIT DETERMINATION ACCURACY

TIDE 1.0287 _A*2.7180 TC3 1.ROSS BAU .5080 $GT 38i5.0 $GR 429.4 $G$ 499.7 ST 1559.0 M 259.9 18 920.G
ROE -.2984 RRA .1747 RC5 -.2730 FAU .11124 RRT -.8433 RRF .8977 2TF -.9339 CRT -.8980 CRS -.6966 CST .9402

FOE -.8273 FRA 8.4014 FC3-3.8890 88P 13371 8Ga 3908.8 R23 -.1168 R13 .9346 LSA 1803.T MSA 303.2 SSA 16.9

B4DE 1.04ST BRA 2,7238 8C3 1.5233 FSP 1509 $81 3902.7 1_2 215.7 THA I74.53 EL1 1578.5 EL2 113.1 ALF 171.44

LAUNCH DATE NOV 2 1984 FLIGHT TIME 80G.OO ARRIVAL DATE MAY 27 1965

HELIOCENTRIC CDNIC
RL 1411.42 LAL -.00

RP 240.79 LAP .78
RC 181.890 r_ 20.89

PLAM[TOCI[NTR ! C CONIC

C3 t4.OT8 VHt. 4.90t'

LNCH AZNTH INCH TIME

90.00 18 55 54
80.00 1I 52 56

100.00 18 35 18

100.00 15 3 18

110.00 tO 19 89
110.00 13 35 3

DIFFERENTIAL COIRECTIQN$

11DE 1.0089 119A-2.6738
ROE -.t083 RRA .lit3

FOE -.8040 IrRA 3.4R18

ROE 1.0302 BRA S'.$808

DISTANCE 308.429 EARTH TO MARS

LGL 39.81 VI. 33.787 GAL -3.68 AZL
LOP 204.09 VP 21.344 GAP t3.84 AZP

r# -3.38 ZAL 128.28 ZAP 183.91 ETS

DLA P3.28 RAL 178.33 RAD 8568,0 VEL

L-I TIN[ INJ LAT IMJ _ IMJ

308S. 91 -87.39
4075.8t -3.iT

2788 . 54 -29 . 39

3871.21 -8.81

5'439.11 -34.14

3771.41 1.88

TC3 1.5808 BAU .5207
RC3 -.tl)TO FAU .11508

FC1._-4.1582 B2P 13L_0

BCS 1.6177 FSP 1538

87.06 HCA
98.83 TAL

189.25 ZA[

184.46 SMA 205.19 ECC .29258 INC 2.9416 Vl 30.020

334.53 TAp I38.99 RCA |45.18 APO 285.22 V2 22.806
158.11 [TE 351.47 ZAC 86.O4 ETC 255.95 CLP 163.45

12.06t PTH 2.16 VHP 7.112 DPA -4.93 RAP 185.99 ECC 1.3963

RT ARC INJ A_4TH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

102,71 31,38 82.42 17 47 21 2486.9 -28.13 94.13

185.03 43.84 61.R4 13 7 51 3475.6 07.69 I58.33
79.41 31.85 84.10 18 21 23 2166.5 -29.86 70.64

149.04 42.86 60.18 14 7 46 3271.2 -6.16 142.48

54.92 52.23 88.23 21 O 35 1839.1 -34.01 45.68

132.94 40.32 55.86 14 37 56 3171.4 -2.63 152.73

MIO-COUR$1[ EXI[CUTI(_I ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3920.7 SGR 451.5 383 523.3 ST 1558.6 SR 254.2 85 926.7
RRT -.8880 RRF .2223 RTF -.8370 CRT -.9130 CRS -.7054 CST .9512

SG8 3946.8 R23 -.1238 R13 .9377 LSA I804.0 MSA 319.4 96A 15.3

$81 3841.2 SG2 206,5 THA 174.14 EL1 1575.9 EL2 102.6 ALF 171.50

LAUNCH DATE NOV 2 1654 FLIGHT TIM( 208.00 ARRIVAL DATE MAY 29 1945

HELiocENTRIC CCMIC

9L 146.49 LAL -.DO

RP 840.49 LAP .76

RC 164.218 GL 21.40

PLAN[TOCENTRIC CONIC

C3 23.456 VHL 4.843

LNCH AZ14TH LNCH TIME

90.DO 18 41 48

60,OO It 13 47

100.00 18 23 21
tOO.U0 13 14 53

110.00 20 11 21

110.00 13 43 22

DISTANCE 511.695 EARTH TO MARS

LOL 39.61 VL 33.758 GAL -5.55 AZL 66.98 HCA 165.40 SMA 204.15 ECC .28843 INC 3.0956 Vl 30.020

LOP 205.02 VP 21.289 GAP 13.34 AZP 92.92 TAL 334.84 TAP 140.24 RCA I45.27 APO 283.04 V2 22.836

GP -3.67 ZAL 125.85 ZAP t62,45 iTS I20.32 ZAE 158.46 iT[ 350.72 ZAC 85.83 ETC 255.91 CLP 162.62

DLA 24.17 RAL 176.29 RAD 8568.0 VEL 12.035 PTH 2.15 VHP 6.960 DPA -5.35 RAP |86.16 ECC 1.3660

L-I TiN( INJ LAT INJ LONG IMJ RT A$C [NJ AZNTH iNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3129.59 -26,94 105.77 5|.27 80.94 17 33 55 2529.6 -27.92 87.23

4020.12 03.T4 161.92 43.96 62.22 13 20 47 3420.1 -9.41 155.16

26DP.06 -29.08 82.01 51.61 82.76 19 10 3 2202.I -29.78 73,28

3622.62 -3.84 148.38 42.92 60.33 14 18 36 3222.8 -7.76 139.79

2464.I4 -34.07 56.87 52.|4 87.08 20 52 25 1864.1 °34.10 47.63

3733.56 .41 136.96 40.27 55.82 14 45 35 3133.6 -4.08 130.75

DIFFERENTIAL COtRECTIDN&

TOE .9718 TRA*2.S4Q7 TC3 1.8427 BAU ,5250

ROE -.1677 RRA .2124 RC3 -.3227 FAU .11918

FOE -.5788 FRA 3.5835) FC3-4.3692 88P 13852
BIDE .9917 BRA 2.6572 8C3 1.6741 FSP 1667

MIO-COURSI[ ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY
SGT 3958.0 SGR 477.8 SG3 546.0 ST 1544.6 Slit 248.3 SS 937.2

RRT -.805R RRF .9148 RTF -.9378 CRT -.9246 CRS -.7149 CST .9265

$88 3884,2 fl85 -._489 fl13 .9386 LSA 1784.0 MSA 327.2 SSA 14.6

SG1 3979.7 SC_ 2OI.t THA 173.74 EL1 1561.6 EL2 93.6 ALF 171.52

LAUNCH DATE NOV 2 1964 FLIGHT TIN[ 210.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC C_IC DISTANCE 514.9_
RL 146.42 LAL *.QO LOL 30.&S VL 33.892 GAL -5.43 AZL 86.90 HC.A

RP 240.16 LAP .78 LOP 208.99 ¥5P 21.237 GAP 12.84 AZP 83,01 TAL

RC 166. 536 GL 22.29 GP -4.01 ZAL 124.99 ZAP 161.76 iTS 190.87 ZN[

PLAN[TOCENTItIC CONIC
C3 22.887 VHL 4.785 DLA 29._6 _AL 178.30 RAO 6567.9 V[L 12.011 PTH

EARTH TO MARS

166.33 SMA 203.17 [CC .28445 INC 3.1019 V1 30.020

335.15 TAP 141.48 RCA 145.38 APO 260.96 V2 22.666
158.34 ETE 348.81 ZAC 85.57 (TC 255.90 CLP 162.19

LNCH AZMTH t.NCH TIM( L-I TINE INJ LAT INJ LGNG

90.00 18 24 50 3182.18 -26.33 109.49 50.97 79.17 17 17 52

90.00 12 30 43 3935,T! -7.76 958.8T 44.28 62.68 13 36 39

100.00 18 9 34 _144.52 -28.68 85.11 51.43 81.18 18 56 59

tOO.D0 13 26 40 3788.66 -5.68 143.39 43.15 60.60 14 31 29
110.00 90 1S$ 2493.24 -33.95 59.14 52.14 85.74 20 43 24

110.00 13 52 33 36R2.TO -1.15 134.83 40.35 55.83 14 54 26

DIFFERENTIAL CC2R[CTION6 MID-COURW[ (I_CUTIGN ACCURACY

TOE .R446 TRA-2.6132 TC3 1.7008 BAU .5344 SGT 3888.4 84;R 510,5 SG3 573.7

ROE o.1876 RRA .2345 RC3 -.5S27 FAU .12347 RRT *.8225 RRF .9336 RTF -.9396

FOE -.5486 FRA 3.6801FC_-4.6684 Blip 13782 $88 4081_0 R23 -.1678 213 .9405
ROE .6855 lIRA 2.8236 8C3 |.7458 F8P 1750 $81 4016.2 SG2 185.7 THA I73.25

2.14 VHP 6.812 DpA -5.76 RAP 186.29 [CC 1.3768

INJ fit A$C INJ A_4TN INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
2582.2 -27.55 101.04

3355.8 -11.36 151.45
2244.S -29.60 76.42

3168.7 -9.54 136.74

1693.2 -34.17 49.90

3092.7 -5.63 128.61

oRBIT DETERMINATION ACCURACY

ST 1535.5 Slit 243.6 SS 945.8

CRT -.8564 CRS -.7276 CST .6177
LSJ 1787.3 NSA 342.0 SSA 15.4

EL1 1552.5 EL2 62.6 ALF 171.50

8T0



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. t. 1964)

LAUNCH DATE NOV E 1964 FLIGHT TIM( 212.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC DISTANCE $18.326 EARTH TO MARS

RL 148.42 LAL -.00 LOL 39.61VL 33.647 GAL -5.30 AZL 66.00 HCA 167.27 $NA ZOZ.24 ECC .26062 INC 3.E004 V1 3O.OEO

RP 239.86 LAP .70 LOP 206.90 VP 21.219 GAP 12.34 AZP 93.12 TAL 335.46 TAp 142.74 tick 145.48 APO 258.99 V2 22.997

RC 166.867 GL 23.27 GP °4.39 ZAL 124.31 ZAP 161.04 ET6 19|.52 ZAE 169.23 ET[ 348.70 ZAC 95.25 ETC 255.$8 CLP 141.53

PLANETOCENTRIC CONIC

C3 22.405 VHL 4.733 DLA 26.23 RAL 178.35 RAO 6S67.9 VEL 11.991PTH 2.14 VHP 6.667 DpA -6.23 RAP 166.39 ECC 1.3687

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LQNG INJ RT ASC INJ AZNTH INJ T|NE PO CST TIM INJ 2 LAT INJ Z LONG

gO.DO 16 3 21 3250.59 -25.36 t14.27 S0.66 76.96 16 57 31 2650.6 -26.91 105.94

90.00 12 52 36 3676.61 -10.20 153.7S 44.94 63.44 13 57 14 3276.8 -13.69 146.81

100.00 17 33 6 2896.77 -26.07 88.87 51.28 79.28 18 41 22 2296.0 -29.26 80.27

100.00 13 45 34 3705.66 -7.75 139.89 43.63 61.04 14 47 20 3105.9 -11.55 133.17

110.OO 19 51 7 2527.46 -33.74 61.79 52.24 84.18 20 33 15 1927.5 -$4.16 52.37

110.O0 14 4 2 3647.91 -2.86 |38.50 40.62 55.92 15 4 49 3047.9 -7.32 126.24

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE .9168 TRA-2.5TR2 TC3 1.7721 8AU .$433 S4;T 4012.5 _ 350.0 $63 600.4 ST 1524.2 SR 239.8 S[ 954.6

ROE -.1779 flRA .2591RC3 -.3664 FAU .18778 RRT -.9368 RRF .9492 RTF -.9414 CRT -.9549 CRS -.7420 CST .9064

FOE -.5087 FMA 3.7850 FC3-4.9349 BSP 13941 SGa 4055.9 823 -.1873 813 .9426 LSA 1778.0 MSA 361.4 $6A 12.0

BOE .9339 BflA 2.5912 BC3 1.6137 FMe 1046 SGI 4051.4 $412 191.7 THA 172.68 EL1 1541.4 EL2 70.4 ALF 171.44

LAUNCH DATE NOV 2 1964 FLIGHT TIN( 214.00 ARRIVAL DATE J094 4 1965

HELIOCENTRIC CONIC D|3TANCE 521.637 EARTH TO MARS

RL 146.42 LAL -.00 LOt. 39.6_ VL 33.604 GAL -5.18 AZL 66.69 HCA 166.22 SNA 201.35 ECC .27696 INC 3.3139 vl 30.020

RID 239.36 LAP .68 LOP 207.63 V1P 81.183 GAP 11.85 AZIP 93.24 TAL 335.77 TAP 143.99 RCA 145.59 APO 257.11 V2 22.928

RC 171.174 GL 24.37 GP -4.84 ZAL 183.59 ZAP IQ0.28 ET6 192.87 ZAE 159.65 ETE 347.35 ZAC 84.88 ETC 233.67 CLP 160.66

PLAN(TOCENTRIC CONIC

C3 21.966 VHL 4.688 OLA 87.39 RAL I78.46 RA0 6567,9 VEL 11.974 PTH 8.13 VHp 6,526 DPA -6.Y5 RAP 186.45 ECC 1.3619

LNCH AZ14TH LNCH TIM( L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 32 1 3351.67 -25.63 191.18 50.13 73.98 16 87 55 2731.9 -25.61 113.07

90.00 13 24 32 3766.41 -t3.4| 147.30 46.11 64.96 14 87 39 3166.4 -16.76 140.16

IOO.O0 17 32 11 2964.49 -27.18 93.68 51.|3 76.92 18 91 35 2364.3 -26.63 65.21

100.00 14 7 23 3689.02 -10.85 135.56 44.45 61.77 15 7 52 3029.0 -13.95 128.72

110.00 19 30 43 2368.31 -33.42 64.95 32.46 68.34 20 21 32 1968.3 -34.11 53.77

110.00 14 17 21 3397.76 -4.77 189.87 41.12 56.11 15 17 18 2997.8 -9.19 123.56

ORBIT OETERMINATION ACCURACY

ST 1316.6 SIR 236.3 SS 964.5

CRT -.9714 CR9 -.7612 CST .8921

LSA 1773.3 MSA 385.3 63A 10.6

EL| 1536.2 EL2 56.0 ALF 171.32

DIFFERENTIAL CCRRECTION$ MID-COURW[ EXECUTION ACCURACY

10E .9008 TRA-2.3511TC3 1.8517 BAU .3586 8GT 4044.8 8GR 598.8 SG3 628.3

ROE -.1691RflA .2864 RC3 -.4878 FAU .13858 RRT -.9480 RID r .8917 flTF -.8437

FDE -.4710 FRA 3.8854 FC3-5.2188 |SIP 13808 _ 4088.8 R_J -.8044 813 .9451

60E .9166 BRA 2.5473 BC3 1.9003 Flip 1888 _1 4084.3 862 188.7 THA 171.99

LAUNCH DATE NOV 2 1964 FLIGHT TIM( 216.00 ARRIVAL DATE JUN 4 1945

NELIOCEMTRIC CONIC

RL 148.42 LAL -.0O

RP 239.26 LAP .65

RC 173.486 GL 25.60

PLANETOCENTRIC CONIC

C3 21.655 VHL 4.654

LNCH AZMTH LNCH TIME

65.31 13 50 9

94.69 15 8 20

100.00 17 Z 14

100.00 14 38 56

110.00 19 23 56

110.00 14 33 43

DISTANCE 525.073 EARTH TO MARS

LOt. 39.61 VL 33.563 GAL -3.OT AZL 66.35 HCA 169.16 SM4 200.51 ECC .27342 INC 3.4477 Vl 30.020

LOP 206.79 VP 21.133 GAP 11.37 AZP 93.39 TAL 336.08 TAp 145.24 RCA 145.68 APO 235.33 V2 22.959

GP -5.37 ZAL 122.83 ZAP 159.49 ET6 193.15 2AE 160.07 ETE 345.69 ZAC 84.41 (TC 255.85 CLP 140.16

OLA 28.67 RAL 178.66 RAD 6567.9 VEL 11.960 PTH 2.13 VHP 6.390 DPA -T.34 2AP 186.46 ECC 1.3364

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3682.05 -19.40 143.80 48.59 68.47 14 51 31 3082.1 -22.15 136.18

3426.87 -19.39 125.25 48.59 68.46 16 5 29 2828.9 -22.15 117.64

3062.49 -25.43 100.47 50.62 73.73 17 53 16 2462.5 -27.41 92.23

3523.67 -13.38 129.50 45.86 63.11 15 37 40 2923.7 -17.08 122.46

2618.88 -32.89 68.78 52.81 80.13 20 7 35 2018.9 -33.91 59.69

3540.03 -6.95 126.62 41.94 56.45 15 32 44 2940.0 -11.32 120.45

DIFFERENTIAL CORRECTION3

TOE .8642 TRA-2.3049 TC3 1.8853 8AU .5626

ROE -.1586 RflA .3197 RC3 -.4712 FAU .13717

FOE -.4173 FRA 3.9998 FC3-3.4839 BSP 14166

BIDE .6787 6RA 2.5252 BC3 1.9433 FSP 2031

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4070.2 SGR 657.1SG3 657.0 ST 1499.0 SR 237.7 SS 975.7

RRT -.9331RRF .9720 RTF -.9445 CRT -.9640 CRS -.7634 C$T .8797

SG8 4128.9 823 -.2292 813 .9462 LSA 1758.1MSA 405.4 3SA 9.6

SGI 4118.4 SG2 192.4 THA 171.21 EL1 1517.2 EL2 41.8 ALF 171.12

LAUNCH DATE NOV 2 1964 FLIGHT TIN( 218.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC C_4IC DISTANCE 528.486

flL 148.42 LAL -.O0 LOL 39.61 VL 33.323 GAL -4.96 AZ1. 86.39 HCA

RP 238.95 LAp .62 LOP 209.74 VP 21.125 GAP 10.89 AZP 93.55 TAL

RG 175.790 GL 27.00 r,P -6.01 ZAL 122.01 ZAp 158.64 ETS 194.80 ZAE

PLANETOCENTRIC CONIC

C3 21.423 VHL 4.628 DLA 30.10 RAL 178.97 RA0 6567.9 VI[L 11.950 PTH

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC

79.34 13 4 10 3831.04 -20.39 135.23 49.12

100.66 15 56 46 3274.67 -20.37 114.29 49.12

79.34 13 4 10 3831.04 -20.39 155.23 49.12

100.66 13 36 46 3274.67 -20.37 1|4.29 49.|8

110.00 19 3 18 2683.38 -32.04 73.62 33.24

110.00 14 34 49 3470.33 -9.56 123.11 43.28

OIFFERENTIAL CCRRECT|ON6

TOE .8428 TRA-2.4648 TC3 1.9360 BAU .5745

ROE -.1497 RRA .3577 RC3 -.5251 FAU .14240

FOE -.3651 FRA 4.1099 FC3-5.7546 8mP 14185

BOE .8360 BRA 2.4906 BC3 2.0059 FSP 2118

EARTH TO MARS

170.11 SMA 199.71 ECC .27004 INC 3.6067 V1 30.020

336.38 TAp 146.50 RCA 145.78 APO 253.64 V2 22.991

160.48 ETE 343.63 ZAC 83.84 [TC 255.83 CLP 159.47

2.13 VHP 6.259 DPA -8.02 R4P 186.41 ECC 1.3526

INJ AZI4TM INJ TINt[ PO CST TIM INJ 2 LAT INJ 2 LONG

67.36 14 8 2 3231.0 -23.28 147.61

67.33 16 31 _1 2674.7 -23.27 106.67

67.36 14 6 2 3231.0 -23.28 147.61

67.33 16 51 21 2674.7 -23.27 106.67

77.39 19 SO 1 2063.4 -33.44 64.67

3T.0Z 15 32 40 29?0.3 -13.83 116.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4091.3 _ 789.8 $65 686.7 ST 1486.9 SR 241.1 S[ 988.6

RRT -.9611RRF .9798 flTF -.9460 CRT -.9947 CRS -.8099 CST .9633

SG8 4133.9 R25 -.2491 R13 .9460 LSA 1749.1MSA 432.0 SSA 6.4

SG1 4151.1 M;8 198.7 THA 170.25 EL1 1306.1 EL2 24.5 ALF 170.94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 2 1S64

HELIOCENTRIC CONIC

RL 148.42 LAL -.DO

MP 256.S$ LAP .56

RC 176.066 GL 28.62

PLAN[TOCENTRIC CONIC

CS 21.$14 VHL 4.$17

LMCH AZMTH LNCH TIME

7S,07 12 35 20

104.93 16 29 16

?S.07 12 36 20

104.96 16 29 16

110.00 16 39 $2

110.O0 15 14 14

FLIGHT TIME 220.00 ARRIVAL OAT( JUN 10 16S5

DISTANCE 531.923 EARTH TO MARS

LOL 39.61 VL 33,465 GAL -4.85 AZL 86.20 HCA 171,06 SNA 198.95 ECC .26679 |NC 3.8006 Vl 30.020

LOP 210.69 VP 21.100 G/dP 10,42 AZP 93.75 TAL 336.69 TAp 147.75 RCA 14§.87 APO 252.02 V2 23.024

GP -6.79 ZAL 121.13 ZAP 167.73 ETS 195.47 Z/dE 160,86 [TE 341.05 ZAC 83.14 ETC 255.00 CLP 158.74

OLA 31.72 RAL 179.43 RAD 6Si?.S V[L 11.945 PTN 2.13 VHP 4.132 OPA -8.$2 RAP lil.2S [CC 1.REDS

L-I TIME |NJ LAT INJ LONG INJ RT ARC |NJ AZIATH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

SD26.TT -21.45 162.92 49.97 6S.OS 13 40 46 $326.8 -24.S0 155.$0

SIT6,SO -21.44 107.40 4i,D? 66.04 17 22 13 2576.5 -24.49 99.79

SD26.TT -21.45 162,92 49.97 66.05 13 40 46 3326.8 -24.50 155.30

SITS.S0 -21.44 107,40 4R,RT 66,04 17 22 13 2576.5 -24.49 99.79

2772.49 -30.53 80,12 53.6t 73.01 19 25 44 2172.5 -32.44 71.43

3378.78 -12.90 118,t$ 45.24 58.07 16 20 33 2778.8 -17.03 111.45

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE .8132 TRA-2.4636 TC3 1.9662 RAU .§$18 SET 4109.5 _ 919.2 _63 716.8 ST 1468.4 SR 247.7 SS 1005.3

ROE -.1SIT RRA .4052 RC3 -.5851 FAU .14706 RRT -.9950 RRF ,9857 RTF -,9471 CRT -.9995 CRS -.0368 CST .6420

FOE -.2871 FNA 4.2410 FCS-5.9?Zl B_P 14478 _ 4190.4 R23 -.2843 RI3 .i4i8 LEA 1735.3 NSA 465.S SEA 7.2

ROE .S2SO BRA 2.4671 BC3 2.0419 FSP 2242 $61 4185.1 IGt 210.8 ?HA 160.08 EL1 1489.1 EL2 7.6 ALF 170.46

LAUNCM DATE NOV 2 1964 FLIGHT TINS tJ_2.OO ARRIVAL DATE JUN 12 1965

HELIOCENTRIC C_NIC DISTANCE 53S.585 EARTH TO MARS

RL 148.42 LAL -.GO LQA. 39.61 VL 36,44R GAL -4.74 AZL 8S,H HCA 172.01 SNA 198.22 ECC .26368 [NC 4.0400 V1 30.020

tip 268.31 LAP .58 LOP 211.64 VP 21,079 GAP 9.R5 AZP 94.00 TAL 536.RI TAp 149,00 RCA 146.96 APO 250.49 V2 23.066

RC 180.373 GL 30.53 GP -T,T5 ZAL |t0.15 ZAP 151,72 [T8 197.01 ZN[ 161.17 ETE SET.SO ZAC 82.24 ETC 255.77 CLP 157.98

pLAN[TOCENTRIC CONIC

C3 21.571 VMt. 4.625 DLA 3S.5l RAIL. 190.09 RAID 8SET,9 VI[L 11.R48 pTH 2.23 VHP 6.016 DPA -9.77 RAP 186.05 ECC 1.3517

LNCH AZIIATH LNCH TIME L-I TIM( INJ LAT INJ _ INJ RT ARC INJ AZNTN INJ TINS PO CST TIN INJ 2 LAT IN; 2 LONG

71.14 12 12 25 4006.76 -H.81 189.65 51,26 64.48 13 19 10 3406.6 -25.85 162.02

108.86 16 57 $0 3097.77 -22,S0 10t.94 51.26 64.47 1T 49 6 2497.8 -25.84 04.54

71.14 12 12 26 4004.70 -2R,61 189,$3 St.28 84.48 13 18 10 3406.8 -25.8S 162.02

108.86 16 S? 30 309T.TT -2R.80 iOI.lkl 51.26 64.47 17 49 8 2497.6 -E5.R4 04.34

110.00 17 52 $6 29R9.00 -27.09 90.90 53.42 $8.29 18 41 46 2328.0 -_9.TT 82.75

110.00 16 16 S 3214,54 -18.2T 109.40 48.86 80.60 17 9 50 2624.5 -22.05 102.30

DIFFERENTIAL C.CIRECTION$ MIO-COURK [vlrcuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .TlTO 1114-_.3028 TC3 1,9781 9AU ,5957 SGT 4121.9 SGR 932,8 SG3 747.1 37 1455.7 SR 261.6 iS 1024.5

ROE -.12|9 RRA .4622 RC3 -.6592 FAU .15245 RRT -,9477 RRF .9900 RTF -,9483 CRT -.9957 CRS -.8669 CST .8189

FOE *.2147 FRA 4.5616 FCS-6,ITST 98P 14523 SG8 4229.1 R23 -.2755 R13 ,9517 L$A 1727,8 MSA 501.8 SEA 6.1

ROE .lOTS BRA 2.4368 BC3 2.0851 FSP 2334 SGI 4219.9 S_ 229.7 ?HA 167.61 ELI 1478.8 EL2 23.9 ALF 169:85

LAUNCH DATE NOV 2 1964 FLIGHT TIN( 224.00 ARRIVAL OATS JUN 14 1965

HELIOCENTRIC CONIC

RL 146.42 LAL -.00

tP IST.S$ LAP .56

RC 182.651GL 32.83

PLANETOCENTRIC CONIC

C3 21.661 VHL 4.654

LNCH A_qATH LMCH TIN(

67.16 11 53 0

112.62 17 24 36

67.16 11 53 0

112.62 17 24 53

ST.16 11 53 0

11E.SE 17 24 33

DISTANCE 556.669 EARTH TO MARS

LOL 39.61YL 33.414 GAL -4.64 AZL 85,66 HCA 172.97 SNA 197.54 ECC .26069 INC 4.3448 Vl 30.020

LOP 212.60 VP 21.060 GAP 9_49 AZP 94.51 TAL 537.28 TAp 150.26 RCA I46.04 APO 246.03 V2 R5.069

GP -8.gs ZAL 119.05 ZAP 155.56 ET$ 196.91ZA[ 161.55 (TE $$3.65 ZAC 61.06 ETC 255.72 CLP 157.19

OLA 35.76 RAL 161.05 RAD 6567.9 VEL 11.860 PTH 2.13 VHP 5.902 DPA -10.95 RAP 185.48 ECC 1.3565

L-! TIME INJ LAT INJ LONG INJ RT ARC |NJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4080.40 -23.67 176.09 53.18 62.53 13 1 0 3460.4 -27.34 154.52

3030,66 -23.85 97.35 53.17 62.52 18 15 4 2430.7 -27.53 89.78

4080.40 -23.$7 176.09 53.IS 62.53 13 1 O 3480.4 -27.34 168.52

3030.66 -23,85 97.35 53.17 82.52 18 15 4 2430.7 -27.36 89.78

4060,40 -23,$7 178,09 53,13 62,§3 13 1 0 3480.4 -27.34 168.52

S030.8S -23.8§ 97,35 53.17 62.52 18 15 4 2430.7 -27.$3 89.78

DIFFERENTIAL CCRRECTIQMS

TOE .7864 TRA-2.3506 TC3 1.0753 BAU ,6115

ROE -.1187 ERA .5640 RCS -,7466 FAU .15784

FOE -.1624 FRA 4.4853 FC3-6.3085 RSiP 14811

ROE .7954 DRA 2.4109 9C3 2.1118 FSP 2426

LAUNCM DATE NOV 2 11H_,.

MID-COURSd[ EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 4127.7 _GR 1078.3 SG3 778.7 ST 1444.0 SR 264.7 SS 1048.2

RRT -.9091 RRF .9931 RTF -.9493 CRT -.0806 CRS -.8R61 CST .7923

SGa 4299.2 R23 -.2918 R13 .9537 LEA 1723,3 MSA 545,5 SEA 5.1

SG1 4259.4 $G_ 257.9 THA 165.74 ELl 1470,6 EL2 54.8 ALF 169.04

FLIGHT TINE 228.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC

ML 146.42 LAL -.00

RP 2ST.6S LAP .S0

RC 164.919 GL 35.66

PLAN_TOCENTNIC CONIC

CS 22.310 VML 4.723 DLA 36,36 RAIL 192,4S RAO 8StIT.9 V_L

LNCH AZMTM LNCH TIME L-I TIME IMJ LAT INJ I.CNG INJ

$2.04 1I 3S 27 4152.66 -25.2|

117.05 17 52 10 2972,67 -25.20

62.94 11 36 27 4132.66 -25.21

117.06 17 52 10 2972.67 -'I_L, 20

62.04 11 3S 27 4152,$6 -25,21

117.01 17 52 19 2972,67 -25,20

DIFFERENTIAL C.CRRECT|_S

TOE .7897 TNA-2.3083 TC3 t.9403 BAU .6319

ROE -.1095 ERA ,6504 NCS -.0606 FAU ,1S328

POE -.OSIS FRA 4.6040 FC3-S,3362 Blip 14730

ROE .TIT2 BRA 2.3921 BC3 2.1185 FSP 2499

DISTANCE 542.374

L_L 39.61 VL 33.301 GAL -4.54 AZL 95.25 HCA

213.58 VIP 2t.044 GAP 9,04 AZP Sht,T2 TAL

GP -10.56 2/4. 117,75 ZAP IS4,22 [T8 201.31 ZNE

EARTH TO MARS

173.93 SNA 196,88 ECC .23782 INC 4.7460 V1 30.020

337.58 TAp 151.51 flCA 146.12 APO 247.66 V2 23,125

181.29 [TE 328.36 ZAC 79.54 [TC 255.65 CLP 156.$6

11.987 PTH 2.14 VHp 5.804 DPA -12.46 RAp 166.t0 [CC 1.3672

RT ASC INJ AZMTH [NJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

181,T9 66.00 60.06 12 45 40 3562.7 -26.00 1T5.25

93.46 55.99 $0.04 18 41 52 2372.T -28.08 85.96

111.T9 $6.00 80.05 12 46 40 3552.7 -28.09 175.25

93,46 $5.99 80.04 18 41 $2 2372.7 -28.98 86.96

112,TI §l.O0 90.05 12 46 40 3552,7 -29.99 175.25

93,48 §S,99 90.04 18 41 62 2372.T -26.98 86.96

NIO-COU21E EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

8ST 4127.2 8_dt 1270.9 SG3 904.0 ST 1458.3 SR 322.S SS 1076.0

R2T -,1_94 RRF .9962 RTF -,9498 CRT -.9536 CRS -.9228 CST .7647

4318.4 NrJ -.2933 R13 .9559 L$A 1727.6 M$A 587.9 SSA 4.1

SEt 4308.1 _ L_H),0 THA 163,30 EL1 1470.9 EL2 94,7 ALF 167.$9

972



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[ NOV 2 1964

HELIOCENTRIC CONIC

RL 146.4R LAL -.00

RP 237.31 LAp .47

RC 187.173 GL 39.25

PLANETOCENTRIC CONIC

C3 23.5R0 VHL 4.354

LNCH AZNYN LNCH TIME

39.18 11 23 $

IZI.8E 18 22 39

58.18 11 23 5

tEl.S2 13 2E 39

50.18 11 23 S

1El.RE 13 EE 39

FLISHT TIN( 228.00

DISTANCE 545.899

LOL 39.61 YL 33.349 GAL -4.44 AZL 84.70 HCA 174.$9 •HA

LOP 214.52 VP 21.030 GAP 8.5• AZP 95.28 TAL 337.87 TAp

6P -12.77 ZAL ItS.IT ZAP 152.52 ETE 204.58 ZA( 160.76 ETE

ARRIVAL DATE JUN IS IRE5

EARTH TO MARS

1•6.26 ECC .25508 1NC 5.2985 VI 30.020

152.76 RCA 146.20 APO 246.32 V2 23.157

321.62 ZAC 77.43 ETC 255.54 CLP 155.46

DLA 41.58 RAL 184.59 RAD 2568.0 VEL lZ.059 PTH 2.15 VHP 5.727 OPA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4227.64 -EG.S• 1•0.05 60.25 56.77 12 33 33

2924.23 -26.52 •0.31 60.24 56.76 19 11 23

4227.64 -E$.59 1•0.05 60.25 56.77 12 33 33

2•24.23 -EE.5• •0.31 60.24 5•.76 1• 11 23

4227.64 -EG.5• 190.05 60.25 56.77 12 33 33

2•24.23 -ZG.$8 •0.31 60.24 §6.76 1• 11 23

OIFFERENTIAL CGRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .R234 TRA-E.E550 TC3 l.D?l• 9AU .1647 SET 4t13.1 _ IS33.T $93 825.2

ROE -.lOs4 RRA .7608 RC$ -.•746 FAU .1•857 RRT -.90•1 RRF .99•5 RTF -.•501

POE .0083 FRA 4.7024 FC3-6.1943 BID 14718 _ 43••.T R23 -.ET•O R13 .9588

ROE .0331 BRA 2.3799 BC3 E.1105 FSP 2534 SGI 4375.3 $492 355.6 THA 159.99

FLIGHT TIN[ 230.00LAUNCH DATE NOV 2 191_4

175.•5 8HA 1•5.67 ECC

$3•.16 TAp 154.01 RCA

HELIOCENTRIC C_NIC DISTANCE 349.443

RL 148.42 LAL -.00 LOL 3•.61 VL 33.31• GAb -4.35 AZL •$.$9 HCA

RP 236.9• LAP .44 LOP 215.40 VP 11.01• GAp 8.14 AZP H.09 TAL

RC 1R9.421 GL 43.•6 SIP -15.91 ZAL 114.1• ZAP 150.t0 ST• E08.32 ZAE 15•.44 ETE 313.20 ZAC

PLAN(TOCENTRIC r.GN 1 c

C3 25.RED VHt. _ 5.094 8LA 43.61 RAL I•T.•T RAT) •5¢18.0 VEL It.13• PTH t.1• VHp 5.E•1 DpA

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ A_4TH INJ TIME

3t.9E 11 14 14 4310,Q4 -t?.•3 1•8,49 16•.23 §E.E• 12 tE 15

127.39 18 $0 tO tm.7$ -27.•t •8. It Se.25 5E.t• 1• 48 19

52. 12 11 14 14 4310014 -17. 83 1•8. 48 _. 11 St.t• 12 t• 15

1E7.3O 18 SO tO tIN.7• *IT. it 08. It 94.85 El.t• 1• 48 t•

3E. St I1 14 24 4310.14 017. 83 1•8. 48 I•. IS St.t8 11 t• 13

1R7. 3• I• $8 to IN.T• -IT. •t 88. 11 _.85 St. 2• 1• 46 E•

DIFFERENTIAL CCIIItI[CTiON• NIO*COURI|E EXECUTION ACCURACY

TOE .•037 TRA-t.tI44 TC3 l.TOt80AU .7031 SET 4088.5 I_ 1111.• 863 834.7

ROE -.1100 lIRA .9213 RCS-t.09•• FAU .17039 NET -,IH_t RilF .IHIT4 RTF -.9498

POE .0504 FRA 4.R069 FC_-5,404• 89P 153S3 SCA_ 4514,7 Rt$ -.tS•s R13 .9227

BOE .9104 BRA 2.4|45 9C3 E.0298 FWe 1916 SG1 4493.i 892 435.6 THA |53339

-14.47 RAp 184.20 ECC 1.3877

PO CST TIM INJ 2 LAT INJ Z LONG

3627.6 -30.73 IS2.68

2324.2 -30.75 82.94

$SE?.E -30.76 182.68

2324.2 -30.75 82.94

3627.E -30.72 102.68

2324.2 -30.75 82.94

ORBIT DETERMINATION ACCURACY

ST 1447.1SR 382.1 IS 1105.2

CRT -.9177 CRS -.9440 CST .7353

LEA 1747.• MSA 637.8 SEA 3.2

EL1 148•.5 (LE 147.5 ALF 166.24

ARRIVAL DATE JUN 20 1965

EARTH TO MARS

.25245 1NC 6.1101 vl 30.020

146.26 AlSO 245.07 V2 23.191

74.36 ETC 255.35 CLP 154.46

-17.28 RAP 182.72 ECC 1.4271

PO C$T TIN INJ 2 LAT INJ 2 LONG

3710.S -32.52 191.41

2E88.8 -3E.51 81.04

3710.6 -32.52 191.41

2E68.8 -3E.51 Dl.O4

3710.S -32.52 191.41

2280.8 -32.|1 81.04

ORBIT DETERMINATION ACCURACY

ST 1475.5 ER 421.2 SS 1144.0

CRT -.8775 CR$ -.0598 CST .7079

LEA 17•8.4 NSA 695.0 SEA 2.4

EL1 1536.1 ELZ 221.7 ALF 163.68

LAUNCH DATE NOV 2 1964 FLIGHT TIN( 232.00

HELIOCENTRIC CONIC

RL 140.42 LAL -.00

RP R3S.S4 LAP .41

RC IR1.655 6L 50.41

PLANETOCENTRIC CONIC

CS 30.891 YHL 5.556

LNCH AZNYN LNCH TIME

45.94 11 14 55

134.03 19 44 30

45.94 11 14 35

134.06 19 44 30

45.94 11 14 55

134.03 19 44 30

ARRIVAL DATE JUN 22 1365

DISTANCE 555.005 EARTH TO MARS

LOL 39.61 YL 33.289 GAL -4.26 AZL 82.52 HCA 172.81 SNA 195.11 ECC .24992 INC 7.4144 vl 30.020

LOP 212.45 VP 21.011 GAP 7.71 AZP 97.40 TAL 338.45 TAp 155.26 RCA 146.35 APO 243.87 V2 23.226

GP _EO.TI ZAL 111.42 tAP 146.63 ETS 213.53 ZAE 156.47 ETE 303.07 ZAC 69.65 ETC 254.95 CLP 153.23

DLA 50.76 RAL 193.62 RAO 6568.2 VEL 12.540 PTH 2.23 VHp 5.743 DPA -21.49 RAp 180.25 ECC 1.5084

L-I TIN( INJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4410.25 -26.32 208.75 77.67 45.97 12 28 22 3810.3 -33.75 202.26

2872.10 -26.35 87.40 77.EE 45.96 20 32 26 2276.1 -33.74 80.91

4410._5 -28.32 208.75 77.E7 45.97 12 23 26 3810.3 -33.75 202.23

2676.10 -28.35 07.40 77.66 45.96 20 3Z 26 2276.1 -33.74 80.91

4410.25 -28.3E 208.75 77.57 45.97 12 28 26 3810.3 -33.75 202.23

2873.10 -28.35 87.40 T7.EE 45.96 20 32 26 2276.1 -33.74 80.91

DIFFERENTIAL CORRECTIONS

TOE 1.1309 TRA-E.15DI TC3 1.4357 6AU .7747

ROE -.1618 ERA 1.2859 RCS-I.20?E FAU .16749

POE -.1003 FRA 4.8234 FC3-4.4932 9SP 16399

DOE 1.1455 DflA 2.5122 2C3 1.8756 FSP 263S

LAUNCH DATE NOV 2 1964

HELIOCENTRIC COLIC

RL 148.42 LAL -.00

RP 234.8R LAP .tE

RC 202.$23 GL -39.45

PLANETOCENTRIC CONIC

C3 34.319 VHL 5.275

LNCH AZNTH LNCH TIME

23.69 14 14 42

23.89 23 0 4

33.89 13 E? 2

35.03 22 35 24

45.84 17 3 14

45.29 2I 59 4

DIFFERENTIAL C_RRECTIONS

TOE 3.0328 TRA-1.4••S TC3 1.$£•3 BAt/ 1.1093

3.SEES RNA -.R•OG RC$ 1.•971 FAU .t4387

FOE-G.$1R7 FflA 1.E•12 FC5-3.S005 8lIP 17•T5

BIDE 4.72RR BRA 1.734S BC3 2.3•75 FWP 1840

NIO-COUR•E (vlrCUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SET 4034.0 94911 8495.3 SG3 815.1 ST 1573.1 SR 657.2 SS 1173.8

RRT -.0•9§ RItF .9978 RTF -.9482 CRT -.8548 CRS -.9700 CST .7030

4745.4 fl|$ -.2491 R13 .9603 LEA 1932.9 MSA 740.3 SEA 1.6

SG1 4711.6 862 548.3 THA 148.65 EL1 1674.4 EL2 320.5 ALF 159.57

FLIGHT Title |4t.OO ARRIVAL DATE JUL 2 1965

DISTANCE $71.1•4 EARTH TO MARS

LOL 39.61 VL 33.190 GAL -3.•7 AZI. 98.51 NCA 101.73 SNA 192.62 ECC .23894 |NC 8.5073 Vl 30.020

LOP 221.32 V1P 21.00¢; GAP 5.•t AZP 81.49 TAL 33•.70 TAp 121.43 RCA 146.64 APO 239.72 V2 23.405

6P 37.14 ZAL 107.81 tap 131.53 ET8 1_.07 ZAE 141.37 ETE 78.38 ZAC 125.46 ETC 252.62 CLP 142.31

DLA -44.53 RAL 137.•8 RAD 9§•8.4 VI[L 1|.405 PTH E.EE VHP G.214 DPA 31.47 RAP 204.66 (CC 1.5680

L-I TIME INJ LAT INJ L_NS; INJ RT A8¢ INJ AZi4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2491.14 -4.30 TT.•9 343.26 157.35 14 56 13 18•1.1 3.08 75.23

1199.92 23.87 23.08 53.7T 119.30 23 21 43 698.g 66.7• 5.56

2370.39 .74 70.1• 353.?• 148.85 1• 6 33 1770.4 7.58 63,43

1340.22 54.10 1•,18 45.35 118.41 12 57 45 ?40.2 $7.24 6.02

2125.33 •.£• 57.55 4.40 140.31 17 3• 19 1525.3 14.39 52.70

1424.42 42,79 1•,55 35,72 lt0,•3 22 1• 49 824.4 46.41 8.93

MID-CouRSE 2N[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

_T $914.4 MA 4417.1 $63 •63.9 ST 3020.5 SR 353T.D SS 3321.4

RRT .IHiOt IIRF -,9987 RTF -.9443 CRT .9949 CRS .9998 CST .9930

SG8 5901.0 R23 -.1TSO R13 -.9•46 LEA 5721,3 USA 283.1 SEA .5

SG1 5•43.• 8St 915.• THA 4•.5• EL1 4661.3 EL2 232.0 ALF 49.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 2 1994

HELIOCENTRIC CONIC

8L 148.42 LAL -.00 LOL

RP 234.53 LAP .22 LOP 222.31VP 2t.012 GAP 5.tl

RC 204.770 GL -58.80 GP 26.88 ZAL 113.57 ZAP IN.93

PLANETOCENTRIC CONIC

C3 18.258 VHL 4.385 DLA -29.12 RAL 145.39 RAO SSRT.9

LNCH AZMTH LNCH TIN[ L-I TIRE INJ LAT INJ LONG

90.00 25 49 10 979.45 17.49 329.66

90.00 O 51 $1 787.74 22.02 317.53

100.00 0 t7 33 899.34 12.97 321.70

100.00 S tO S 5830.11 26.78 294.15

110.00 O 20 2 891.52 7.12 317.63

110.00 5 24 5 5210.69 33.43 295.78

PLIGRT TIN( 244.00 ARRIVAL DATE JUL 4 1965

OIITKE 574.819 EARTH TO MARS

39.81VL 53.157 GAL -3.80 AZL 94.77 HCA 182.71 SMA 192.27 ECC .23700 INC 4.7655 vl SO.020

95.24 TAL 359.99 TAP 162.67 RCA 145.70 APO 237.84 V2 25.442

[79 143.24 ZA( 151.21 ET[ 73.56 ZAC 115.97 ETC 254.26 CLP 147.29

_L 11.658 PTH 2.10 VRP 5.318 DPA 21.62 RAP 200.95 ECC 1.3165

INJ RT ASC INJ AZ14TH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

t3.31 112.65 24 5 28 $78.4 20.58 322.Z0

15.12 108.27 1 4 59 187.7 24.$1 309.61

11.15 117.17 0 32 32 299.3 16.51 3i4.69

16.62 103.80 4 43 55 5030.1 28.41 255.73

7.68 123.52 O 34 53 291.5 11.48 $11.25

18.07 97.58 6 50 56 4610.7 34.12 224.58

DIFFERENTIAL CCRRECT\ION$

TOE 1.9349 TRA-l.8774 TC3 2.2715 BAU .8517

ROE 1.8525 RflA -.8757 RC3 2.4110 FAU .18524

FOE05.4174 FRA 2.7544 FC3-8.3389 BSP 16905

BOE 2.5518 8RA 1.8922 BC3 3.SI25 FSP 2932

MID-COURSE (XI[CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4088.2 _ _271,7 $83 947.4 ST 2636.3 SR 2169.1 SS 3301.7

flRT .SN_I3 RRF -.SH)95 flTF -.9555 CRT .9943 CRS 1.0000 CST .9935

St,4 5210.0 RL_ -.1934 Rt3 -.9811 LSA 4742.9 MSA 248.0 SSA 1.3

$G1 5174.4 SG2 680.9 THA 38.60 EL1 3409.3 EL2 178.2 ALF 39.42

LAUNCH OATE NOV 2 19454 FLIGHT TIME 248.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CCNIC DISTANCE 578.493 EARTH TO MARS

RL 148.42 LAL -.00 LOt. 59.81VL 33.116 GAL -3.73 AZI. 93.00 HCA 183.89 SI4A I91.67 ECC .25516 INC 3.0050 vl 30.020

RP 284.17 L_ .19 LOP Z23.29 VP 21.010 GAP 4.02 AZF 87.00 TAL 340.20 TAP 163.89 RCA 146.75 APO 236.99 v2 23.479

RC 201.900 Gi. -28.72 GP 20.9? Z/d. 118.40 2AP 141.49 (T$ 149.98 2AE 156.98 ETE 71.21 ZAC 110.37 (TC 254.91 CLP 146.93

PLAN[TOCENTRIC CQNIC

C3 |4.882 _ 3.851DLA -18.73 R/_ 150.88 RAO 8507_0 VEL 11.$7| pTH 2.05 VHP 4.935 OpA 16.06 RAP 198.75 ECC 1.2441

INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONGLNCH AZMTH I.J4CR TIN( L-I TIN( INJ LAT INJ LONG

80.00 20 52 37 1599.52 -1.35 5.29

90.00 4 24 3 5338.25 27.10 243.10

100.00 22 4 28 1384.70 -2.45 347.83

100.00 5 54 53 5045.30 28.85 221.37

110.00 tt 51 44 1219.82 -5.28 334._

110.00 7 14 8 4781.15 32.09 199.41

DIFFERENTIAL. CalRECTIQN8

TOE 1.4122 TRA-l.74R2 TC3 2.8114 BAU .7298

RDE .J228 RRA -.789e RC3 2.3730 FAU .20ROI

FD(-4.4585 FRA 5.7245 FC-12.14t2 Blip lil7i

ROE 1.8898 OIIA 1.9101 0C3 3.6799 FSP 388I

7.27 118.29 21 19 13 996.5 2.44 358.66

12.89 83.38 5 53 1 4738.2 26.39 234.64

8.68 119.80 22 27 12 764.7 1.53 341.11

12.71 81.80 ? 18 58 4445.3 27.41 212.86

4.91 123.03 23 12 0 616.6 -.78 328.44

1,.02 77.55 8 43 32 4166.1 30.05 190.86

NIO-COUR9( EvlrCUTiON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4059.4 892 2580.2 $4;3 1109.5 ST 2254.4 SR 1419.8 SS 2824.8

RflT .INI34 _ -.I)tllHI RTF -.9572 CRT .9934 CRS 1.0000 CST .9955

888 4810.0 223 -.2149 213 -.9795 LSA $950.8 NSA 211.9 SSA 2.9

SGI 4773,9 SG2 588.0 THA 32.05 ELI 2660.6 EL2 137.6 ALF 32.13

LAUNCN DATE NOV 2 1984 FLIGHT TIM( 248.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

RL 148.42 LAL -.OO

8P 255.80 LAP .16

RC 209.011GL -10.41

PLANETOCENTRIC CONIC

CS 13.049 VHL S.612

LNCH AZNTN LNCH TIN(

90.00 19 54 57

90.00 5 43 17

100.00 21 12 0

100.00 7 8 55

110.00 22 10 27

110.00 8 26 57

DISTANCE 582.105 EARTH TO MARS

LOL 59.61 VL 33.095 GAL -3.$7 AZL 91.98 HCA 164.68 SNA 191.50 ECC .23341 INC 1.9011 vl $0.020

LOP 224.28 VP 21.029 GAP 4.43 AZP 810.03 TAL 340.43 TAp 165.11 flCA 146.60 AlSO 256.19 V2 23.517

GP 17.24 ZAL 117.60 ZkP I42.5| ETS 154.$1 Z/dE tS0.75 [TE 70.48 ZAC 106.80 (TC 255.23 CLP 146.18

DLA -8.83 RAL 153.56 RAD $567.5 VEL 1t.595 pTH 2.03 VHP 4.707 DpA 12.59 RAP 197.32 ECC 1.2147

L-I TIME INJ LAT IRJ LONG |NJ RT ASC INJ AZI4TH IflJ TIME leo CST TIM INJ 2 LAT INJ 2 LONG

1639.98 -9.07 19.01 7.55 |16.94 20 25 37 1240.0 -5.39 12.27

5038.54 23.49 222.17 10.57 73.71 7 7 15 4438.5 21.03 214.35

1591.45 -9.98 .25 7.07 118.32 21 $8 $1 991.4 -6.12 353.60

4762.35 24.47 201.52 10.24 72.28 8 28 17 4162.3 21.82 193.73

1408.41 -12.36 344.94 5.94 122.12 22 53 55 806.4 -8.05 338.52

4518.11 27.09 181.94 9.20 88.31 9 42 15 3918.1 23.90 174.22

OIFFEI_NTIAL CCRRECYIONS

TOE 1.1394 TRA-1.7489 TC3 3.1427 BAU

ROE .4108 RRA -.6807

FD(-3.808S FRA 4.$314

ROE 1.2927 BRA t.8695

LAUNCH DATE NOV Z 1964

HELIOCENTRIC C_IC

RL 148.42 LAL -.00

RP 233.44 LAP .15

tiC 211.104 GL -12.50

PLAN(TOCENTRIC CONIC

C3 12.157 VHL S.487

LNCH AZI4TH LNCH TIM(

90.00 19 IS 42

90.00 6 58 39

100.00 20 38 34

100.00 7 56 28

110.00 21 45 25

110.00 9 8 •

DIFFERENTIAL CCSRECTION8

TDE .8806 TRA-I.7ISS TC3 3.3935 BAU .9425

ROE .4511 RRA -.5893 RC3 2.0773 FAU .24511

FOE-3.8959 FRA 4.7388 FC-17.4344 Blip 15187

BIDE 1.0793 BRA 1.8084 BCS 3.9532 F_P 4547

MID-COURSE EXECUTION ACCURACY

.8720 SGT 4037.5 _ 2157.2 SG3 1231.6

RC3 2.2279 FAU .22708 RRT .1¢$24 RIH r "._95 RTF -.9580

FC-15.0828 RSP 16008 SG8 4577.8 R'3 -.L_79 fl13 -.9733

BC3 3.8522 FSP 4103 $81 4547.9 SG2 320.4 THA 27.60

FLIGHT TIN( ,50.00

DISTANCE 583.894

LOL 39.61 VL 33.076 GAL -3.G0 AZL 91.31 _ 185.67 _I4A 191.14 ECC

LOP 225.28 V1P 21.041 GAP 4.04 AZP 08.70 TAL 340.98 TAp IGG.32 RCA

14.71 ZAL t17.99 ZAP 142.84 ET9 158.39 ZAE 163.44 ETE 71.20 ZA_

DLA -3.17 RAL 155.33 RAO 9587.5 VI[L 11.358 PTH 2.02 VHP 4.540 OPA

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH IN) TIME

2003.91 -13.98 29.58 8.71 114.89 t9 52 6

4844.39 IR,22 2ORs $4 9.TG 88.80 7 54 23

1749.28 -14.93 9.19 8.28 118.28 21 7 40

4577.25 20.tl 199.51 9.38 87.41 9 12 48

1543.28 -17.13 352.30 7.00 120.04 22 9 8

4353.04 22.49 171.33 8.,2 83.55 10 20 40

NIO-CQURSE EvrCuTION ACCURACY

SGT 4000.T SiR 5277.7 SG3 1338.1

flRT .9014 RRF -.9993 RTF -.9587

SCAm 44'7.8 R,5 -.2550 213 -.9713

84;1 4402.5 $G2 470.3 THA 24.54

ORBIT DETERMINATION ACCURACY

ST 1994.9 SR 1020.8 SS 2600.8

CRY .9929 CRS .9999 CST .9945

LSA 3428.6 NSA 173.6 SSA 5.7

EL1 2238.2 EL2 108.3 ALF 27.00

ARRIVAL DATE JUt. 10 1965

EARTH TO MARS

.23173 INC 1.3076 vl 30.020

146.85 APO 235.43 V2 23.555

104.35 ETC 255.40 CLP 145.27

10.27 RAP 196,30 ECC 1.2001

PO C$T TIM INJ 2 LAT INJ 2 LONG

1403.9 -10.49 21.61

4244.4 16.17 202.19

1146.3 -11.18 2.30

3977.3 18.88 182.21

943.3 -13.01 345.82

3753.0 18.75 194.18

ORBIT DETERMINATION ACCURACY

ST 1821.9 SIR 793.9 89 2371.3

CRT .9925 CflS .9994 CST .9961

LSA 3090.9 MSA 138.0 SSA 10.1

ELI 1985.4 EL2 89.2 ALF 23.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 2 1964 FLIGHT TIM( ZSZ.OO ARRIVAL DATE JUL lZ 1965

HELXOCENTRIC CONIC

RL 146.42 LAL -.DO

RP E33.07 LAp .10

RC 213.179 GL -6.13

PLAN£TOCENTRIC CONIC

C$ 11.636 VHL 3.412

LNCH AZMTH LNCH TIME

90.00 18 52 16

90.00 T 9 47

100.00 20 14 8

100.00 6 50 36

110.00 21 23 30

110.00 9 3T 46

DISTANCE 589.618 EARTH TO MARS

LOL 39.61 VL 33.057 GAL -3.54 AZL 90.84 HCA 166.66 5MA 190.80 ECC .23014 IRE .6356 vl 30.020

LOP 226.27 VP 21.054 SAP 3.67 AZP 89.17 TAL 340.87 TAP 167.53 RCA 146.69 APO 234.71 VZ 23.593

Qp 12.89 ZAL 117.99 ZkP 142.30 ET3 161.29 ZAI[ 165.47 ETE 73.29 ZAC 102.57 ETC 255.52 CLP 144.26

DLA 1.05 RAL156.35 RAD 6567.4 VEL 11.534 PTH 2.01 VHP 4.404 DPA

L-| TIME INJ LAT tNJ LONG INJ RT ASC INJ AZMTH INJ TIME

2125.45 -17.31 35.91 9.95 112.77 19 27 44

4704.55 15.56 200.91 9.61 66.04 8 28 12

1861.46 -18.17 16.11 9.55 114.15 20 45 9

4443.73 16.41 181.32 9.20 64.66 9 44 42

1644.37 -20.47 358.44 8.36 117.99 21 $0 54

4233.60 18.69 164.14 7.97 60.84 10 48 20

OIFFERENY1AL C_RRECTZONS M|O-CQ4JRSI[ EXECUT|ON ACCURACy

TOE .8582 TRA-1.6894 TC3 3.4459 BAU .6137 SGT 59S7.0 $GR |667.8 $63 1426.5

ROE .3519 RRA -.5049 tiC3 1.9183 FAU .23900 RRT .NO0 RRF -.9988 RTIF -.9388

FOE-3.0256 FRA 3.1204 FC-19,2655 BSP 14875 _ 4294.1 R23 -.2399 Rt3 -.9695

ROE .9275 8RA 1.7632 6C3 3.8439 FSP 4680 _| 4272.3 SG2 432.5 THA 22.27

LAUNCH DATE NOV 2 1964 FLIGHT TIM( 254.00

HELIOCENTRIC CONIC DISTANCE 593.353

NL 148.42 LAL -.00 LOt. 39.61VL 53.039 GAL -3.49 AZL 90.48 HCA 187.66 SNA 190.48 ECC

RP 252.?0 LAP .07 LOP 227.27 VP 21.088 GAP 5.29 AZP 89.58 TAL 541.07 TAp 168.74 RCA

RC 215.838 GL -4.79 GP 11.32 ZAL 117.80 ZAP t41.67 ET8 163.58 ZAE 167.06 ETE 76.77 ZAC

pLAIMETOC_NTSIC CQNIC

C3 11.299 VHL 5.581DLA 4.30 RAL 137.48 RAID 6567.4 VEL 11.519 PTH 2,01VHP 4.283 DpA

LNCH AZMTH LNCM TIN( L-I TIN( INJ LAT |NJ L_ INJ RT ARC INJ AZNTH INJ TIN( PO

80.00 18 $1 32 2220.42 -19.71 41.95 1t.01 110.75 19 8 32

80.00 ? ST 30 45R7.24 t2.48 1R4.38 9,72 &4,58 8 54 7

100.00 19 54 53 1951.34 -20.59 81.71 10.71 112.18 20 27 25

100.00 8 56 48 4341.$4 13.53 175.28 9.25 83.00 10 9 |1

110.00 tt ? 46 1T23.48 -88.98 3.t7 9.38 116.08 21 38 29

110.00 10 0 28 4142.18 15.58 158.88 8.01 59.18 11 9 29

DIFFERENTIAL C(:MRECT|ONI NIO-CouRW[ EXECUTION ACCURACy

TDE .7884 TRA-l.8539 TCS 5.4RR8 BAt/ .$914 I_T 3887.4 _ 15tt.8 SG$ 1510.9

RID( .£81HS RMA -.4333 NC5 1.7877 FAU .27148 RRT .8585 _ -.IH)8| RTF -.9588

FDE-2.7304 FRA 3.4324 FC-ZO.8781 81P 14531 _ 4180.8 R25 -.2480 R15 -.9683

BOE .821£ 8RA 1.7148 8C5 5.8148 F8P 4885 I_1 41S1.8 _| 403.0 THA 20.61

8.62 RAp 195.51 ECC 1.1915

PO CST TIM INJ 2 LAT INJ 2 LONG

1525.4 -14.08 28.73

4104.6 12.19 193.65

1261.5 -14.76 8.98

3843.7 12.87 174.33

1044.4 -16.57 351.49

3653.6 14.66 157.34

ORBIT DETERMINATION ACCURACY

ST 1675.4 SR 644.7 $6 2173.5

CRT .9918 CRS .9980 CST .9976

LSA 2816.9 MSA 105.2 SSA 17.5

EL1 1793.5 EL2 77.0 ALF 20.93

ARRIVAL DATE Jt_.. 14 1965

EARTH TO MARS

.22863 [NC .4850 vl 30.020

146.93 APO 234.03 V2 23.631

101.22 ETC 255.59 CLP 143.18

7.41 RAP 194.87 ECC 1.1660

CST TIM INJ 2 LAT INJ 2 LONG

1620.4 -16.71 34.46

$897.2 8.94 187.64

1331.3 -17.40 14.37

3741.3 9.61 168.47

1123.3 -19.23 356.08

3542.2 11.37 152.50

ORBIT DETERMINATION ACCURACY

ST 1582.0 SR 546.9 SS 2026.8

CflT .9908 CRS .9932 CST .9968

LSA 2613.3 NSA 79.4 SSA 29.2

ELI 1655.3 EL2 70.0 ALF 19.17

LAUNCH DATE NOV 2 1964 FLIGHT TIME 256. O0 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

RL 146.42 LAL -.00

RP 232.32 LAP .03

RC 21T.2TS ;L -2.15

PLANETOCENTRIC CONIC

C3 11.054 VHL 3.525

LNCH AZMTH LNCH TIME

90.00 18 14 22

90.00 T 58 44

100.00 16 39 0

100.00 9 17 47

110.00 20 34 4G

110.00 10 18 30

DISTANCE 597.102 EARTH TO MARS

LOL 39.61 VL $3.022 6AL -3.44 AZL 90.22 NCA 188.66 SNA 190.17 ECC .22719 1NC .2159 vl 30.020

LOP 228.27 VP 21.086 GAP 2.83 AZP 69.79 TAL 341.27 TAp 169.93 RCA 146.97 APO 233.38 V2 23.670

GP 10.46 ZAL 117.52 ZAF 140.65 ET$ 165.42 ZAE 168.29 ETE 81.65 ZAC 100.16 ETC 255.65 CLP 142.05

OLA 6.89 RAL 156.06 RAD 6567.4 VEL 11.508 PTH 2.00 VMp 4.177 DPA

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME

2297.47 -21.49 46.80 12.04 108.90 18 32 40

4511.14 9.91 189.52 9.93 63.34 9 14 55

2024.50 -82.39 28.38 11.70 110.34 20 12 45

4259,$5 10.75 170.56 9.46 61.94 10 28 46

1787,39 -24.?8 7.31 10.63 114.34 21 24 34

4069.22 12.99 154,81 8.16 58.10 11 26 19

DIFFERENTIAL C._RRECTION6

TOE .6880 TRA-l.6135 TC5 3.4826 BAU .5715

ROE .2461 RRA -.4123 RC3 1.6807 FAU .28530

FDE-2.5269 FRA 5.7582 FC-22.3388 RSP 14181

BOE .7407 8RA 1.6653 RC3 3.8669 FSP 5288

LAUNCH DATE NOV 2 1964

HELIOCENTRIC C._41C

RL 148.42 LAL -.00

RP 231.95 LAp .00

RC 218.295 GL -.01

PLAN(TOCENTR I C CONIC

CS 10.864 VHL 3.296

LNCH AZ14TH LI4CM TIN(

90.00 17 58 43

90.00 8 18 9

100.00 19 23 27

100.00 8 33 6

110.00 20 45 42

110.00 10 33 20

MID-COURSI[ EXECUTION ACCURACY

SGT 3828.0 SSR 1594.3 SG3 1593.0

RRT .9508 RRF -.9971 RTF -.9587

SGB 4074.0 R23 -.2423 RI5 -.9673

SGI 4056.0 SG2 382.6 THA 19.39

FLIGHT TIM( 258.00

DISTANCE 600.886

LOL 59.61 VL 33,006 GAL -3.39 AZL 90.00 I'K;A 189.67 SNA 189.88 ECC .22582

LOP 229.28 VP 21.103 GAP 2.57 AZP 90,00 TkL 541.46 TAp 171.13 RCA 147.00

f,P 9.61 ZAL 117.19 ZAP 13tt.80 ETS 186.93 ZN[ 168.21 ETE 87.91 ZAC 99.30

DLA 9.01 RAL 158.55 RAD 838T.4 VEL 11.500 PTH 2.00 VHp 4.078 DpA 3.79

L-I TIN( INJ LAT INJ L.QNG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2381.79 -22.83 51.05 12.86 t07.20 18 59 S 1761.8

4438.72 7,70 185,45 10.16 68.87 9 32 9 3839.7

2085.26 -25.77 30.57 12.54 108.68 20 0 12 1485.3

4191.47 8.53 188.78 9.70 61.25 10 44 58 5591.5

1840.58 -88.28 10.75 tl.52 112.76 21 14 23 1240.4

4009.12 10.81 151.55 8.$$ 57.37 11 40 9 3409.1

DIFFERENTIAL C4_RECTION$

TOE .8508 78A-1.3386 TC3 5.4835 OAU .5385

ROE .2216 RRA -.3785 RC3 1.8085 FAU .29893

FOE-2.3T30 FRA 8.0147 FC-23.800T RRP 15804

ROE .6873 BRA 1.6044 BC3 S.8431 Flip 3525

6.49 RAp 164.51 ECC 1.1819

PO CST TIM INJ 2 LAT INJ 2 LONG

1697.5 -18.71 39.23

3911.1 6.25 182.75

1424.5 -19.42 18.85

3659.3 6.92 163.87

1187.4 -21.28 359.90

3469.2 8.68 148.37

ORBIT DETERMINATION ACCURACY

ST 1468.9 5R 479.6 SS 1915.0

CRT .9894 CRS .9905 CST .9993

LSA 2459.4 MSA 66.4 SSA 42.4

EL1 1543.7 EL2 66.4 ALF 17.94

ARRIVAL DATE JUL 18 1965

EARTH TO MARS

INC .0000 vl 30.020

APO 232.76 V2 23.709

ETC 255.69 CLP 140.88

RAp 193.80 ECC 1.1788

INJ 2 LAT INJ 2 LONG

-20.28 45.30

3.97 176.73

-21.00 22.66

4.65 160.11

-22.91 3.16

6.43 145.17

ORBIT DETERMINATION ACCURACY

ST 1401.0 6R 434.7 6S 1841.5

CRT .9881CRS .9836 CST .9966

LSA 2352.6 MSA 80.8 SSA 40.T

ELI 1465.5 EL2 63.9 ALF 17.08

MID-COURSE EXECUTION ACCURACY

8ST 3738.1 8DR 1305.1 SG3 1878.3

RRT .855| _r -.9958 RTF -.9593

868 5878.8 Rt3 -.8580 R15 -.9871

8&1 5881.8 SGt 385.4 THA 18.53
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JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOL. 1. 1964)

LAUNCH OATE MQ¥ t lSS4 FLIGHT TIM( Z6O.0O ARRIVAL OATE JUL ZO 1965

HELIOCEMTR|C CONIC

RL 143.41 LAL -.0O

RP 131.67 LAP -.03

MC 121.217 GL 1.76

PLAN(TOC[MTRIC CO411C

C3 lO.TQR YHL $.RTZ

LNCH AZll4TH LNCH TIM(

RO.00 17 43 SS

SO.DO 6 33 SO

100.00 19 13 38

lOO.O0 | 4R 47

110.00 EO 34 S

110.00 10 45 SO

DIFFERENTIAL C_RflECTIONS

TOE .5910 111A-1.S148 TC3 3.4050 BAU .5544

ROE .ROD6 lIRA -.3499 RC5 1.5893 FAU .31855

FDE-2.RORO FRA S.5110 FC-t$.RS03 Blip 15S04

80[ .QRSO IRA 1.5619 BC3 3.7387 Flip 551_

DISTANCE 604.Q40 EARTH TO MARS

LOt. 39.61 YL $8.891 GAL -3.34 AZL 89.05 HCA 190.68 StlA 189.61 ECC .ZZ45E [NC .16R3 vl 30.020

LOP 830.|9 VlP 81.185 GAP 8.11 AZlP 90.17 TAL 341.63 TAp 172.31 R_A 147.04 APO 858.10 V8 83.748

GP 8.88 ZAL I1i.85 ZAP I_1.05 ETS ISD.19 ZN[ 169.83 (T( 95.40 ZAC 96.53 ETC 855.78 CLp 139.SS

DLA 10.77 RAL 158.88 RSD 6597,4 VEL 11.493 PTH

L-[ TIN( '[NJ LAT

841S.64 -83.60

4576.0Q 5.76

8133.94 -14.65

4153.95 6.65

1665.81 -17.37

3656.44 6.93

8.00 VHP 3.984 OPA 5.85 RAP 193.33 ECC 1.1738

|NJ L_G INJ NT ARC INJ AZNTM INJ TIME PO CST TIN ZNJ 8 LAT INJ 2 LC_/6

34,T0 13,58 105.85 1R 87 11 1816.6 -21.53 48.84

181.00 t0,40 68.83 9 48 49 3779.0 2.02 175.34

55.U 13.15 107.17 19 49 15 1536.9 -82.27 25.98

195,S0 6,63 60.79 10 SO 41 3533.9 2.71 156.94

15.75 18,17 111,33 21 5 31 1265.2 -24.22 5.98

3411.Q0 6.54 36.67 11 51 48 3338.4 4.51 142.50

I_O-CoUNK (vlrCUT[ON ACCURACY ORBIT DETERMINATION ACCUI_ACY

MT _95.4 m 1130.5 SG3 1759.0 ST 1380.8 SR 399.0 SS 1771.8

ItltT .9314 W -,91343 STIr -.6571 CRT .8842 CRS .9738 CST .99?6

5164.3 R13 -.2450 R13 -,6646 LSA 2242.8 MSA 103.6 SSA 37,7

681 5847.T I_81 560.7 T14A 17.88 EL1 1377.5 EL8 67.8 ALF 18.81

LAUNCH DATE NOV 2 |gS4 fLIGHT T|M[ tst.O0 ARRIVAL DATE JUL 22 1965

14(LIOCENTRIC CONIC

flL 146.41 LAL -.00

RP 231.80 LAP -.OQ

tic 813.161 _ 5.iS

PL_N[TO([NTIli¢GONIC

C3 tO.STy V_L 3.838

INCH AZNTH INCH TIME L-I TEN( [NJ LAT

90.00 tt $S _0 £464.35 -_4.74

90.00 8 4T L_ 4186,1_ 4.10

tOO.DO SO S e 1181.T5 -83.71

too.oo 10 8 L5 4064.11 4.09

110.00 tO tS 55 11189,91 -811.119

IID.00 10 $6 53 _H)14.TO ?._0

O|FIrEflENT|AIL C.CRilI[CT|ON6

OliTANCE 908.487

LOL _H),61 VL 51.876 GAb -5._13 AZL 89.68 HCA 191.69 8HA

LOP 851o50 Vff 81.146 GAP 1,R4 A]I_ 90.51 TAL 541.60 TAP

GP 8.59 ZAL 116.Sl zAP 13T.75 ET9 198.16 zA[ 170.11 ETE

• 54T4 111A-$.47T6.tOQO lIRA-.51_0 :C: 3.5504 = ,J$,0t .4TSS *_36

EARTH TO MARS

169,35 ECC .22329 INC .3802 vl 30.020

173,46 RCA 147.07 APO 231.62 V2 23.788

103.78 ZAC 97.97 (TC 255.75 CLp 138.41

OLA It.it RAL 138.17 RAO 6SQT.4 V(L 11.406 PTH 8.00 VHp 5.895 DPA 4.83 RAP 192.87 ECC 1.1741

|NJ LGNG |NJ fit A6C |NJ AZl4TH [NJ T|N[ PO CST TIM INJ 2 LAT [NJ 2 Lq3_G

37.84 14.14 104.13 16 Si 35 1684.3 -22.54 49.98

I79.03 10.63 61.DS 9 36 32 3788.3 .32 172.40

_.97 13.53 105.78 19 59 50 1581.7 -23.30 28.90

110.T6 10.14 90.46 11 tO 33 3464.1 1.02 154.20

16.55 $8.91 110.03 10 57 37 1323.8 -25.30 8.43

140.4T O.T8 56.51 11 I 48 3314.6 8.05 140.28

N|O-COUflS( [vfCUT|GN ACCUilACY OR|IT DET(RNINAT|ON ACCURACY

8_T 5S04.7 MRI 11T1.0 965 1841.4 ST 1154.8 SIt 373.5 SS 1721.E

RIIT .84110 _ -,!t1_5 RTF -.9559 CRT .9604 CRS .6607 CST .ORSZ

PD1[-8.0908 IrRA 6.3111_ PC-86.6499 DIP |SSII8 _ 5714.$ N85 -.IRA87 N15 -,8636 LSA 1158.Q MSA 130.3 SSA 34.4

BOlE .5701BRA 1.3135 IC5 3.6418 FIP 9J80 liD1 5T57.4 _ 335,9 THA IT,47 ELS 1306.8 EL2 7O.S ALF 1S.$2

LAUNCH DATE NOV 2 1934 FLIGHT TIM( 284.00 ARRIVAL OATE JUL 24 1965

HELIOCENTRIC CONIC

RL 148.48 LAL -.00

RP 230.$2 LAP -.10

Me 225,247 GL 4.§3

PLANETOCENTRIC COH|C

C3 10.482 VML 3.234

LNCH AZMTH LNCM TIME

gO.DO 17 25 13

90.00 8 _9 25

100.00 18 53 40

100.00 10 13 39

110.00 20 17 $4

110.00 11 5 54

DIFFERENTIAL CCRRECTION&

TOE .5137 TRA-1.4242 TC3 3.2546 BAU .4973

ROE .1765 flflA -.3037 RE3 1.4323 FAU .35976

FDE-t.RS4G FRA 6.8463 FC-28.1137 RSP 18711

ROE .54_2 BRA 1.4568 9C3 3.5558 FSP 6463

DISTANCE 818.828 EARTH TO MARS

LOL $9.$1VL 32.988 GAL -3.25 AZL 00.$8 HCA 198.71 SMA 189.10 ECC .ZZZ12 INC .4433 vl 3O.OZO

LOP 232.31VP 21.163 RAP 1.58 A_P 90.43 TAL 341.95 TAp 174.66 RCA 147.09 APO 231.10 V2 83.627

_p 7.87 ZAL 118.18 ZAP 136.53 ETS 170.18 Z/dE 170.t0 ETE 112.54 ZAC 97.44 ETC 255.77 CLP 137.10

DLA 13.57 RAL 159.38 MAD 8587,4 VEL 11.4t3 PTH 8.90 VHP 3.811Dpk 4.51 RAp 192.41ECC 1.1722

L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME PO CST TIM %NJ 2 LAX |NJ 2 LONG

2506.39 -85.41 60.84 14.63 102.93 18 8 59 1906.4 -23.38 52.74

4273.78 8.61 176.43 10.84 $1.78 10 10 45 _879.8 -1.18 169.80

2221.10 -23.42 39.58 14.36 104.52 19 30 41 1621.1 -24.16 31.51

4040.S0 5.52 153.38 10.34 80.38 11 80 59 3440.3 -.46 151.80

1957.53 -8R.OS 16.SD 13.47 ID0.85 80 SO 32 1357.5 -28.21 10.65

3876.63 5.83 144.45 8.88 56.26 18 10 31 3276.6 1.39 138.22

MID-CouRsI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3433.5 SCAt 1186.3 SG3 1928.9 ST 1199.3 SR 355.9 SS 1688.5

RRT .$446 _ -.SHIO3 RTF °.9547 CRT .9768 CRS .9454 CST .9918

SG8 3641.0 fl13 -.1411 R13 -.$624 LSA 2095.2 MSA 157.7 SSA 32.0

SG1 3614.9 SG2 351.6 THA 17.25 EL1 1248.8 EL8 73.4 ALF 16.22

LAUNCH DATE ROY 2 1964 FLIGHT TIME 166.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

ML 140.42 LAL -.DO L(:4.

R1P 230.43 LAP -.I_LOP 233.33 VIP 11,194 GAP 1.18 AZP 80.54 TAL 541.10 TAp

MC 227.195 GL 3.(*4 _ 7.46 ZAL 115.66 ZAP 155.17 ET$ 170.97 ZAE IS9,77 ETE

EARTH TO MARS

188.86 ECC .22102 INC .5501Vl 30.020

17S.82 RCA 147.18 APO 230.61V2 23.867

181.08 ZAC 96.97 ETC 855.80 CLP 135.76

DISTANCE 616.034

39.61 VL 38.949 GAL -3.81 A2L 88.45 HCA 193.73 14A

PLAN(TOCENTII|CCONIC

C3 10.360 _tL 3.819 DbA 14.$9 RA_ ISS,S5 SAID 6567.4 VI[L 11.4T6 PTH 1.00 VHp 3.731 DPA 4.27 RAP 191.95 ECC 1.1705

LNCH AZMTH I.NCH TIME L-I TIN( lNJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

90.00 17 15 SO 1343.$5 -85,89 63,46 15.03 101.73 17 58 14 1943.9 -24.06 55.29

90.00 9 10 9 4830.85 1,17 174,11 11.04 61.71 10 80 47 3638.3 -2.52 167.49

100.00 18 45 5 8853.13 -IS,IHI 41.03 14.80 103.35 19 88 41 1656.1 -24.69 33.86

100.00 10 23 35 4001.30 t,10 IH°18 10.51 60.16 11 30 18 3401.3 -1.78 149.66

110.00 20 10 59 1967.33 -_.70 _o79 15,_4 IOT.TT 80 44 7 1387.3 -26.R8 12.63

110.00 11 14 10 5848.97 4.59 |41,_ 9.04 56.09 18 18 13 3242.9 .10 136.46

DIFFERENTIAL ¢¢RRECTION6 NIO-CoURI_ 8XECU11GN ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4799 111A-1,3789 TC5 3.1419 BALI .476t 1GT 3547.1 _ lOINI,4 SG3 8015.3 ST 1143.3 SR 342.2 SS 1681.3

ROE .1398 lIRA -.8101 RE3 1.3970 FAU .33349 RRT .140_ _ -.INIl_ Rlll r -.9583 CRT .9718 CflS .9266 CST .gS74

FOE-1.0448 FRA 7.1197 FC-1_,SSRS 8SP |1311 _ 5518.6 NLql -.1418 R|3 -.9608 LSA 2036.9 MSA 184.2 SSA 30.6

ROE .ROss MA 1.4032 BC5 3.439S F94_ 6765 _81 550|.7 888 _54.5 THA 17,18 ELI 1190.9 EL2 77.5 ALF 16.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645
i

LAUNCH OA_E NOV 2 1964 FLIGHT TIM( 268.00 ARRIVAL DATE JUL 28 |965

HELIOCENTRIC CONIC

RL 148.42 LAL -.OO

RP 230.05 LAp -.16

RC 229.120 GL 6,61

PLANETOCENTRIC CONIC

C$ 10.Z88 YHL 3.ZO4

LMCH AZMTM LNCM TIME

go.o0 17 7 13

90.00 9 19 51

100.00 18 37 13

100.00 10 32 32

110.00 EO 4 41

110.00 11 81 33

DIFFERENTIAL CCRRECTIC#AS

TOE .4518 TRA-1.3164 TC3 3.0258 GAU .4560

ROE .1645 RRA -.Z785 RC3 1.3714 FAU .36805

FOE-I.TSS1 FRA 7.3886 FC-31.0331 BSlP 11821

BOE .4808 BRA 1.3449 GC3 3.32Zl FSP 7087

DISTANCE 619.858 EARTH TO MARS

LOL 39.61VL 32.937 GAL -3.18 AZL 89.36 HCA 194.75 SMA 188.64 ECC .21998 1NC .6420 Vl 30.020

LOP 234.36 VP 21_220 GAP .85 AZP 90.62 TAL 342.23 TAp 176.98 RCA 147.15 APO 230.14 vZ 23.907

GP 7.11ZAL 115.56 ZAP 133.95 ET$ 171.68 ZAE 169.16 (TE 128.94 ZAC 96.54 ETC 255.82 CLP 134.38

DLA 15.69 RAL 159.66 BAD 6537.4 VEL 11.474 PTH 1.99 VHP 3.654 DPA 4.10 RAp 191.47 ECC 1.1690

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZ14TH INJ TIME PO CST TIM 1NJ Z LAT INJ 2 LONG

2577.63 -26.41 65.84 15.41 100.61 17 50 11 1977.8 -24.87 57.60

4200.76 .08 172.02 11.22 61.68 10 29 52 3600.8 -3.72 165.39

2287.61 -27.47 44.25 15.17 102.28 19 15 20 1687.6 -25.50 36.00

3966.23 1.01 154.25 10.69 60.12 11 38 39 3366.2 -2.97 147.73

2013.92 -30.23 22.65 14.33 106.77 20 38 15 1413.9 -27.64 14.41

3812.69 3.43 141.10 9.18 55.97 1Z 25 G 3212.7 -1.06 134.89

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3223.4 8_t 1056.7 _3 2104.7 ST 1092.7 SR 332.9 8S 1644.3

RRT .6356 RRF -.OGSG RTF -.9504 CRT .9672 CRS .9058 CST .9817

Sr_ 3362.G RE3 -.2418 RI3 -.9588 LSA 1990.8 MSA 210.5 SSA 29.6

SG1 3374.0 SG2 357.0 THA 17.28 ELI 1139.4 ELI 81.1ALF 15.50

LAUNCH DATE NOV Z 1964 FLIGHT TIN[ 270.00 ARRIVAL DATE JUL 30 1963

HELIOCENTR|C C_AIC

RL 148.48 LAL -.00

RP EER.G7 LAP -.20

RC 831.0ZT GL 7.47

PLAN[TOCENTRIC CONlC

CS 10,185 vt4t. 3.191

LNCN AZNTH L34CM TIN(

R0.00 18 59 18

90.00 9 EG 4t

100.00 1R 29 SG

100.00 10 40 41

110.00 18 90 55

110.00 11 £G 13

DIFFERENTIAL C_ItRECTIONJ

TOE .4R42 111A-1.2800 TC3 R.GTOI OAU .4328

ROE .1610 RRA -.2834 RCS 1.3496 FAU .30rJ|O

FOE-l.SG00 FRA 7.890T FC-3B.4GGG JliP II347

GO( .4537 BRA 1,207R OCS $.lTJG FGP 741R

OISTkNCE U3.691

LOL $G.Sl VL 32.925 GAL -3.14 AZL 09.26 HCA 165.77 944A

235.$G V1P 21.24T GAP .52 AZP 90.70 TAL 342.35 TAP

GP 8.80 ZAL 115.26 ZAP 132.56 ETS 172.30 ZN[ 168.30 ETE

EARTH TO MARS

188.43 ECC .21900 INC .7231 vl 30.020

178.13 RCA 147.17 APO 229.70 V2 23.948

135.85 ZAC 96.15 ETC 255.84 CLP 132.95

OLA 18.57 flAL 159.80 RAO GSG7.4 VEL 11,471 PTN

L-I TIME INJ LAT

2808.85 -28.TT

4164.70 -1.04

2318.13 -BT.GT

3634.48 -.07

2037.83 -30.60

3T89.5£ 2.40

1.99 VHP 3,581DpA 3.98 RAP 180.98 ECC 1.1876

INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN IHJ Z LAT INJ 2 LONG

18.0e 15.73 99.56 17 42 44 2008.6 -25.18 59.71

1TO,IS 11.40 Gl.TO 10 38 8 3566.7 -4.81 163.48

46.17 15.50 101.28 16 8 34 1716.1 -26.03 37.96

150.51 lO.SI 60.11 II 46 15 3334.3 -4.04 145.98

14,36 14.?t 103.85 20 31 53 1417.0 -88.21 16.04

139.40 9,$2 55.89 12 31 19 $108,S -2.09 153.47

MID-COURSE EXECUTION ACCURACy ORBIT OIEI1ElltNINATION ACCURACY

8ST 30li.l NIl 1033.9 SG$ 1193.$ iT 1041.3 SR 315.9 SS 1631.0

BRT .GtDO IINF -.1t810 RTF -,9472 CflT .GStO CRS .9818 CST .9748

968 3BS4.B R28 -.8438 Rt3 -.9584 LSA 1947.8 MSA 236.2 SSA 29.0

SGI 3834,S SG2 363.1THA 17.53 EL1 1087.G EL2 85.1ALF 16.86

LAUNCH OATE NOV 2 1984 PLIGHT T|M( 272.00 ARRIVAL DATE AUG 1 196S

HELIOCENTRIC CONIC 01 STANCE 427.555 EARTH TO MARS

RL 148.48 LAL -.00 LOt. 39.91 VL $2.914 GAL -3.11 AZL |9.21 HCA IGS.SO SNA 188.24 ECC .21807 INC .7998 vl $O.DZO

RP tER.E8 LAp -.23 LOP 258.41 Yp 21.275 GAP .20 AZP 90.78 TAt. 342.47 TAp 179.27 RCA 147.19 APO 289.29 VE 23.988

RC 832.R13 GL 8.24 GP 6.53 ZAL 115.02 3AP 131.18 ETS 172.88 ZAE |67.24 ETE 141.75 ZAC 95.79 ETC 255.87 CLP 131.49

PLANETO¢ENTRIC CONIC

CS SQ.10R VHL 3.180 OLA 17.38 RAL 158.88 BAD 8587.4 VEL 11.497 PTH 1.GG VHP 3.511DpA 3.92 RAP 190.47 ECC 1.1884

LMCM AZNTM LNCN TittlE: L-Z TIME XHJ bAT INJ LONG INJ RT ABC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.00 18 51 53 8838.87 -27.08 70,03 IG.01 GG,82 17 35 50 2036.9 -25.81 61.67

SO.DO 9 38 51 4139.52 -2,04 168.38 11,5T 61.75 10 45 47 3535.5 -5.80 181.7Z

100.00 18 23 17 834E.14 -28,20 48,14 15.80 100,38 19 2 19 1742.1 -26.48 39.76

100.00 10 48 9 3909,48 -1.05 150.92 11.02 80.12 11 53 14 3305.5 -5.02 144.38

110.00 19 53 ST 2059.48 -31.08 15.92 15.05 lOs.DO 20 27 57 1459.5 -28.71 17.52

110.00 11 34 17 3760.90 1.48 136.39 9,45 55.84 12 36 58 3160.9 -3.05 132.19

OIFFEREMTIAL C_IIRECTION8 N|O-COUR_E _vtrCUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .4000 TRA-1.2012 TC3 2.7189 8AU .4091 8ST 8940.7 _ 1014.G M,3 2285.8 ST 992.5 SR 321.7 SS 1625.8

ROE .1593 flRA -.2525 RC3 1.3347 FAU .39706 RRT .GBtl RRF -.9T99 RTF -.6431 CRT .9569 CR3 .8589 CST .9671

FOE-1.5821FRA 7.9196 FC-34.0058 GGiP 10621 _ 31tO,9 RE3 -.1475 R13 -.9534 LSA 1913.9 NSA 259.4 SSA 28,8

BADE .4305 BRA 1.2274 BC3 3.0271FSP TTST 8Gl 3068.8 _ 372.0 THA 17.94 EL1 1039.5 EL2 89.2 ALF 17.36

LAUNCH DATE NOV E 1984 FLIr_4T _IN[ BT4.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CCNIC

RL 14|.42 LAL -.00

RP EEO.GG LAP -.28

RC 284.778 GL 8.93

PLAN[TOCENTIIIC CONIC

C3 10.041 VHL 3.189

LkK:H AZNTH LN(H TIN(

90.00 18 49 2

90.00 9 44 24

100.00 18 17 5

100.00 10 99 2

110.00 19 48 49

110.00 11 38 91

DIFFERENTIAL CCRR(CTION8

TOE .3778 TRA-I.13911

ROE .1983 RRA -.2433

FOE-1.5033 FRA 8.2072

80( .4097 GRA 1.1884

DISTANCE 631.309 EARTH TO MARS

LCL 39.61VL 31.903 GAL -3,09 AZL 811.14 HCA 167.64 GNA 188.05 ECC .21720 INC .8570 vl 30.020

LOP 237.44 Vff 21.305 GAP -.11AZ1P IO.GB TAL 342.$7 TAP 180.40 flCA 147.21 APO 228.89 vZ 24.029

GP 8.29 zAL 114.78 ZAP 1_9.89 ETS ITS.SS ZNE IGG.0t ETE 146.72 ZAC 95.48 ETC 255.89 CLP 129.98

DLA 10,07 RAL 159.98 flAD 8587,4 VI[L 11,464 PTH 1.99 VHp 3.444 DPA 3.90 RAP 189.94 ECC 1.16SS

L-I TINE INJ LAT lNJ I._146 INJ RT AGC INJ ADATH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

I882.85 -2?,33 TI.GI 18.28 97.71 17 19 25 2062.8 -25.98 63.48

4108.63 -2.9T 1GG.T8 11.14 GI.85 10 52 51 3508.8 -8.71 160.10

2383.96 -18,40 40.85 18.06 99.49 18 58 31 1766.0 -28.87 41.42

3878.93 _1.05 14|.46 11._8 GO.IT 11 36 41 3278.9 -5.91 14Z.91

2079.18 -31.41 IT.SG 15.35 104.1I 20 23 25 1476.2 -29.15 18.89

$731.50 .60 137.1_ 9,58 55.81 12 42 10 3138.5 -3.69 131.01

MIO-COURSE[vs'CUTION ACCURACY ORBIT OET(RNINATION ACCURACY

TC3 2.$332 ILAU .3838 SGT 2781,8 _ 99tl.4 SG3 1377.8 3T 944.5 SR 319.1 $8 1823.6

RC3 1.3116 FAU .41100 RRT .91482RF -.G788 RTF -.6378 CRT .9524 CRS .8299 CST .9576

FC-35.5048 BSP 10288 IVe8 1988.0 R23 -.1518 R13 -,G4RG LSA 1883.9 MGA 283.0 83A 28.6

6C3 2.89?8 FSP 8071 _l B931.9 SG2 382.8 THA 18.52 EL1 992.6 ELZ 92.5 ALF 18.00

677



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAT( N0¥ 2 tgs4

MELI(_ENTRIC CONIC

RL 148.42 LAL -.DO

tip 228.51 LAP -.30

RC 236.$Z3 &L 9.$5

PLANE TOCENTRIC CONIC

C3 9.gT9 VHL 3.159

LNCH AZMTH LNCH TIME

90.00 16 31 sg

90.00 9 51 2S

100.O0 18 11 21

1OO.00 11 1 23

110.00 19 44 17

110.O0 11 44 $9

FLIGHT TIlE 278.00 ARRIVAL DATE AUG 5 1965

DISTANCE $38,254 EARTH TO MARS

LOt. $9.$1 YL 32.893 GAL -3.06 AZL $9.09 HCA 188.87 SMA 187.88 ECC .21638 [NC .9141 vl 3O.OZO

LOP 238.48 VP 81.335 GAP 0.42 AZP DO.S? TAL 348.8E TAp 181.53 RCA 147.22 APO 2ES.S3 VZ ZA.O?O

GP S.OS ZAL 114.58 ZAP 1H.IT (T8 173.82 ZAE 164.84 ETE 150.67 ZAC 95.14 (TC Z55.82 CLP 128.48

OLA 18.72 RAL 1SO.OG RAD 8837.4 VEL 11.432 PTN 1.99 VHP 3.380 DPA 3.92 RAp 189.39 ECC 1.1642

L-I TIME lNJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIN INJ- Z LAT INJ 2 LONG

2888.07 -2T.54 73.81 18.49 98.$7 IT Z3 26 2086.8 -28.30 $5.17

4080.38 -3.82 185.30 1t.91 S1.98 10 59 26 3438.4 -7.54 158.80

ZEsT.g4 -ZS.TI 51.44 13.31 98.89 18 Sl 9 1787.9 -2T.21 42.93

3854.52 -2.78 148.12 11.34 $0.22 12 5 40 3254.5 -6.72 141.55

209?.19 -31.71 28.$0 IS.S3 103.48 20 19 14 1497.Z -29.54 20.15

3718.03 -.18 13S.18 9.T2 SS.SZ tZ 4S 57 3118.0 -4.67 lZ9.94

DIFFERENTIAL CCRRECTIONS NID-C_OURS( EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .3585 TRA-I.OTS? TC3 Z.3335 BAU .8573 SGT 2815.3 _ R87.4 SG3 2470.9 ST 898.1 SR 313.1 SS 1625.9

ROE .1588 RRA -.2552 RC3 1.3145 FAU .42870 RRT .905T RRF -.9735 RTF -.9312 CRT .9491CR8 .$021 CST .9461

F0(-1.4301FRA S.4873 FC-37.0183 2SP 8873 Sr_ 2795.5 R23 -.2800 R13 -.8454 LEA 1859.Z NSA 306.2 SEA 28.4

BOE .39|8 BRA 1.1018 Des 2.8783 FSff 8411 SG1 2TST.4 _2 385.5 THA 18.28 EL1 948.0 EL2 94.9 ALF 18.77

LAUNCH DATE NOV 2 1964 FL|GHT TIlE 278°00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC C_NIC DISTANCE 839.|n EARTH TO MARS

RL 146.42 LAL -.OO bOA. 58.81 VI. 32.884 GAL -3.04 AZL 89.03 HCA 189.81 9HA 187.71 £CC .21562 INC .9651 vt 30.020

RP 228.12 LAp -.33 LGP 238.32 _P 21.387 GAP -.T3 AZlP 90.81TAL 342.74 TAP 182.65 RCA 147.24 APO 228.18 VZ 24.111

RC 230.448 GL 10.18 GP 5.88 2AL 114.57 ZAP 126.81 (T3 174.24 ZNE 163.18 ST( 154.34 ZAC 94.83 ETC 255.94 CLP 126.83

pLANETOCLrlMTRICCONIC

C3 8.924 VHt. 3.150 DLA IR.SQ RAI. 180.14 RAO 8587.4 V(L 1t.458 PTH 1.88 VHp 3.320 DpA 3.97 RAP 188.80 ECC 1.1633

LNCH AZIATH LMCH TIN( L-I TIN( INJ LAT INJ _ INJ RT AK INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

90.00 13 3R 43 2709.14 -2T.71 75.2 18.TO 88.09 17 17 53 2109.1 -26.58 63.74

R0.00 g 58 O 4055.87 -4.80 183.83 12.08 82.03 11 5 36 3455.R -8.31 157.21

100.00 18 S 3 2404120 -28.81 52.82 18.53 87.84 18 48 11 1308.2 -27.51 44.39

100.00 11 T _ 3832.04 -3.53 143.89 11.50 60.30 12 11 14 3232.0 -7.46 140.30

110.00 18 40 11 2113.88 -31.87 29.90 1S.88 102.80 20 15 25 1513.7 -28.88 21.31

110.00 11 48 43 3899.32 -.80 135.18 8.85 55.83 12 Sl 23 3099.3 -5.38 128.96

DIFFERENTIAL CCRRECTIONM MIO-CQUR_[LrXI[CUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .S$99 TRA-l.0094 TC$ 2.1111 |AU .3288 SGT 2438.5 _ 878.2 SG3 2584.5 ST 851.1 SR 318.4 SS 1631.1

ROE .ISRI RRA -.2281 RCS 1.3092 FAU .44178 MR? .8940 RRF -.8701 2TF -.8222 CRT .8463 CRS .7738 CST .9833

FD(-I.3614 FRA 8.?898 FC-S8.$3?S 88P 9040 $G8 2823.S R23 -.L_rO3 R13 -.8383 LEA 1333.1 NSA SZT.I SEA 28.5

BOE .ITS! RRA 1.0350 8C3 2.4841 F_P 8T43 881 2583.0 SG2 411.9 ?HA 20.28 ELI 903.5 EL2 96.9 ALF 19.73

LAUNCH DATE MOV 2 1934 FLIGHT TINE 280.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRI C CONIC DISTANCE $43.015 EARTH TO MARS

32.875 GAL -3.02 AZL 88.99 HCA 200.98 _4A 187.56 ECC .21491 INC 1.0116 V1 30.020

APO 227.86 V2 24.152

ETC 255.97 CLP 125.20

RL 148.42 LAL -.00 LCA. 39.$1VL

tiP EE?.?S LAP -.33 LOP 240.§S VP 21.400 GAP -1.03 AZP 90.85 TAL 342.80 TAP 163.73 RCA 147.25

RC 240.848 GL 10.$3 GP 5.T1ZAL 114.20 ZAP 125.80 ETS 174.63 Zld[ IS1.57 ETE 157.25 ZAC 94.53

PLANETOCENTRIC CONIC

C3 1.874 VHL S.142 DLA 19.82 RAL 130.23 MAD 6587.4 VEL tl.4§T PTH 1.99 VHP 3.262 DPA 4.86 RAP 188.20 ECC 1.1625

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

90.00 16 27 13 2T29.84 -27.85 73.72 13.90 95.35 17 12 43 2129.8 -26.82 66.21

90.OO t0 4 11 4033.18 -5.32 162.65 12.28 62.15 11 11 24 3433.2 -9.01 155.91

100.00 18 1 S 2423.96 -29.08 54.28 18.73 97.24 18 41 35 1627.0 -27.78 45.73

100.00 11 12 SS 3311.50 -4.23 145.74 11.88 60.38 12 16 27 3211.3 -8.15 139.14

110.00 19 36 25 2128.05 -32.19 31.03 16.13 102.17 20 11 34 1528.9 -30.18 22.39

llO.OO 11 54 9 3382.18 -1.55 134.28 9.99 55.85 12 55 31 3082.2 -6.02 128.05

OIFFERENTIAL CORRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3235 TRA -.9404 TO3 S.8SDS 2AU .3010 _T 2247.3 $GR 871.3 $83 2357.9 ST 805.1 SR 319.7 SS 1639.4

ROE .1599 Milk -.2213 RC3 1.3059 FAU .4§673 RflT .8795 RRF -.9868 RTF -.9101 CRT .9453 CRS .T454 CST .9178

F0(-1.8970 FRA 8.0461FC-40.O43T 6SP 8335 _ 2448.2 R23 -.2842 R13 -.9324 LEA 1821.1HSA 347.7 SEA 28.6

BOE .3609 BRA .9662 BCS 2.2303 FSP DOTS SGI 2409.8 _ 431.1THA 21.53 EL1 860.8 EL2 97.§ ALF 20.86

LAUNCH DATE NOV 2 1964 FLIGHT TIN( 282.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC C041C DISTANCE Q48.910 EARTH TO MARS

RL 148.42 LAL -.OO LOL 3g.SI VL 32.888 GAL -3.00 AZL 88._5 14CA 202.00 SlAA 187.41ECC .21424 INC 1.0542 vt 30.020

tip 22T.$4 LAP -.38 LOP 241.61V1P 21.434 GAP -1.32 AZP 90.98 TAL 342.83 TAP 184.83 flEA 147.26 AF_ 227.56 v2 24.193

tic 242.030 GL 11.11 rid 3.35 ZAL 114.05 ZAP 123.34 ET8 IT5.O0 zAI[ 159.90 ETE 159.72 ZAC 94.23 (TC 256.00 CLP 123.52

PLANETOCENTlUC C,GNIC

C3 9.$31 VHL 3.135 DLA 20.30 RAL |S0.31 MAD 8587.4 VEL 11.435 PTH 1.88 VHp 3.208 DpA 4.18 RAP 187.56 ECC 1.1618

LNCH AZMTH LHCH TIM( L-| TITRE INJ LAT |NJ L_NG |NJ RT ASC; INJ AZNTH INJ T|i4C PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 22 6 2749.10 -27.88 78.12 17.10 94.86 17 7 53 2148.1 -2T.02 69.56

90.00 lO 9 39 4012.1§ -5.9J 181.47 12.44 82.27 11 16 Sl 3412.2 -9.66 154.71

100.00 l? 56 37 2444.38 -n.22 85.58 18.88 88.38 18 37 21 1844.3 -28.01 46.96

100.00 11 16 9 3792.13 -4.88 144.69 11.83 60.47 12 21 21 3192.2 -0.77 138.07

110.00 19 33 O 2142.R0 -32.)9 32.07 16.37 101.58 20 8 42 1542.8 -30.45 23.38

110.00 11 53 16 3868.45 -2.15 133.48 10.14 55.88 12 39 22 3066.4 -G.S2 127.22

DIFFERENTIAL C,_RRECTIONS MIO-COURR( EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TO( .3088 TRA -.8690 TC3 1.$088 BAU .2T2D 8GT 2048,§ 8GR 9_.1 SG3 2750.8 8T 759.S SIR 321.9 $8 1650.3

ROE .1314 RRA -.2133 RC3 1.3040 FAU .47149 RRT .0408 NMF -.9630 RTF -.8934 CRT .9432 CRS .7169 CST .8989

FOE-I.ESS3 FRA 9.3313 FC-41.$223 |MP 7387 SfM 2285.8 R23 -.3021 R13 -.9231 LEA 1807.S MSA 363.D SEA 28.S

808 .$484 ORA .$835 BC3 2.0894 FSP 9418 SG1 2218.8 _ 454.2 ?HA 23.10 EL1 819.5 EL2 96.6 ALF 22.17
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JPL TM 3_100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUIICH OAT[ NQV 2 1994

MELIOCENTRIC CONIC

RL 149.42 LAL -.00

9P 229.95 LAP -.43

RC 243.792 6L 11.54

PLAN[TOCENTRIC CONIC

C3 9.792 VHL 3.129

LNCH AZNTH LNCH TIN1[

90.00 19 17 23

90.00 10 19 27

100.00 17 52 29

100.00 11 23 3

110.00 19 29 53

110.00 12 2 8

FLIGHT TIN[ 284.00

39.$1VL 52.459 GAL

ARRIVAL DATE AUG 13 1965

LG4.

LOP 242.66 VP ='1.469 GAP -1.61 AZP 91.01 TAL 34='.90 TAP 185.95 RCA 147.27

6P 5.40 ZAL 113.93 ZAP 1='1.65 ITS 175.34 ZN[ 158.15 ETE 161.81 ZAC 93.95

DISTANCE 650.815 EARTH TO MARS

-='.99 AZL 8|.91 HCA ='03.05 _4A 187.='7 ECC .21363 INC 1.0930 Vl 30.020

APO 2='7.='8 V2 24.235

ETC 256.04 CLP 121.80

DLA 20.74 RAL 160.41RAO 6567.4 V(L 11.453 PTH 1.99 VHP 3.157 DpA 4.3=' RAp 196.89 £CC 1.1612

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2797.0=' -28.06 79.42 17.30 94.01 17 3 30 ='167.0 -27.20 70.86

3982.69 -S.60 160.37 1='.$3 62.40 11 22 0 3392.7 -10.25 153.58

='490.41 -29.34 56.74 17.17 95.97 18 33 28 1860.4 -28.21 48.12

3774.5=' -5.47 143.71 1='.01 60.§7 1=' ='5 58 3174.5 -9.35 137.07

2155.63 -3='.56 33.03 IS.61 ID1.04 20 5 49 1555.6 -30.70 24.S1

3952.07 -2.70 132.71 10.50 55.91 13 3 0 305='.1 -7.16 126.A6

DIFFERENTIAL C_RRECTION9

TOE .2951 TRA -.7951 TC3 1.3='37 BAU .2432

ROE .1934 RRA -.2114 RC3 1,3034 FAU .41Hb13

F0[-1.1744 FRA 9.9192 FC-42.9793 8SiP 9846

BOE .3373 liRA .8226 BC3 1.9577 FSP 9757

LAUNQ40ATE NOV 2 1904

HELIOCENTRIC CONIC

RL 149.42 LAL -.00

lip 229.59 LAP -.46

RC 245.534 GL 11.94

PLAN(TOCENTRIC C_04IC

C3 9.759 _ 3.124

bitCH AZ14TH LNCH TIME

90.00 16 13 2

90.00 10 20 37

100.00 17 48 40

100.00 11 27 40

110.00 19 27 5

110.00 12 5 45

NIO-COURS2 EX[CUTICN ACCURACy

S6T 1844.4 SM 962.5 563 2842.8

2RT .8348 RRF -.9593 RTF -.6693

Z080.4 R='3 -.3253 R13 o.9110

SG1 Z023.5 SG;Z 483.0 THA 25.07

FLIGHT TIME 288.00

DISTANCE 554.?29

L_. 39.61 VL 52.951 GAL -2.97 AZL 88.87 HCA 204.11 SNA 187.15 ECC .21306

LGP 243.71 VIe 21.504 GAP °1.90 AZP 21,03 TAL 342.93 TAP 167.04 RCA 147.27

5.27 ZAL 113.83 ZAP 119.21 [TS 175.66 zN[ 156.34 ETE 163.61 ZAC 93.66

DLA 21.13 RAL 160.5t RAID 966?.4 VI[L |!.432 PTH 1.99 VHp 3.110 OPA 4.49

L-I TIN[ ;NJ LAT INJ L_ INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN

2793.98 -28.19 80.$3 17.49 93.40 16 59 26 2185.7

3974.97 -7.17 151.35 12.83 62.53 11 26 52 3374.7

8475.31 -2tl.44 57,83 17.32 85.40 12 _) 56 1875.3

3758.Z8 -6.01 142.81 18.='0 60.66 12 30 18 3159.3

2117.43 -32.71 33.fl 16,84 100.53 20 3 12 1567.4

_38.82 -3.20 152.03 10.48 55.95 13 6 24 3038.9

DIFFERENTIAL C_RRECTION9

TOE .2637 TRA -.7174 TC3 1.0257 |AU .2185

ROE .1659 RflA -.2068 RC3 1.3049 FAU .50087

FOE-1.1252 FRA 9.6902 FC-44.4339 B�P 6173

SO( ,3296 8irA .7499 8C3 1.6596 FSP 10069

NID-COUR21[ EXECUTION ACCURACY

SGT 1634.4 M4t 960.4 $63 2934.0

RRT .7991 IWi r -.9556 RTF -.834='

SG8 1895.8 R='3 -.3534 R13 -.8956

SG1 1823.7 $412 517.4 THA 27.56

ORBIT DETERMINATION ACCURACY

ST 714.6 SR 324.8 SS 1665.2

CRT .9498 CRS .6889 CST .8767

LSA 1797.9 MSA 386.5 SSA 28.8

EL1 779.3 EL=' 94.1ALF 23.70

ARRIVAL DATE AUG 15 1965

EARTH TO MARS

INC 1.1287 Vl $0.020

APO 227.D2 V=' 24.277

ETC ='56.09 CLP 120.05

RAP 186.20 ECC 1.1606

INJ Z LAT INJ 2 LONG

-27.36 72.05

-10.60 152.54

-28.38 49.19

-9.87 13S.15

-30.91 25.16

-7.65 125.76

ORBIT DETERMINATION ACCURACY

67 670.9 SR 328.7 99 1677.9

CRT .9540 CRS .6627 CST ,9494

LSA 1791.1 MSA 404.5 9SA 26.9

ELI 741.9 EL2 89.1 ALF 25.44

LAUNCH DATE NOV =' 1964

HELIOCENTRIC CONIC

RL 1AS.4=' LAL -.00

RP 226.17 LAp -.49

RC 247.256 GL 12.31

PLAN[TOCENTRZC CONIC

CS 9.731 VHL 3.119

LNCH AZMTH LNCM TIME

90.00 19 9 4

90.00 10 25 29

100.00 17 45 14

100.00 11 32 0

110.00 19 24 35

110.00 12 9 9

FLIGHT TIN[ ='88.00 ARRIVAL DATE AUG 17 1955

DISTANCE 658.653

LOL 39.61 VL 3='.844 GAL -2.97 AZL 88.84 HCA

LOP 244.77 VP ='1,541 GAP -2.16 AZP $1.05 TAL

GP 5.14 ZAL 115,75 ZAP S18.13 ET6 175.96 ZAE

EARTH TO MARS

='05.17 SMA 187.03 ECC .='1253 INC 1.16='D vl 30.020

342.95 TAp 188.|! RCA 147.28 APO 226.78 VZ 24.319

!54.4G ETE 165.!7 ZAC 93.38 [TC 256.12 CLp 118.25

OLA ='1.49 RAL 160.9=' RAO 6567.4 VEL 11.451 PTH 1.99 VHp 3.065 DpA 4.68 RAP t85.48 ECC 1.1901

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIN INJ =' LAT INJ 2 LONG

='799.15 -='8.19 81.76 17.69 92.84 16 55 44 ='199.1 -27.49 73.16

5956.07 -7.69 158.40 13.04 62.66 11 31 ='7 3358.1 -11.30 151.58

2489.08 -29.53 58.95 17.59 94.88 18 26 43 1889.1 -28.54 50.18

3743.38 -6.51 141.98 12.60 60.76 12 34 ='4 3143.4 -10.36 135.31

2178.27 -32.64 34.74 17.08 100.06 20 0 53 1578.3 -31.10 25.94

3626.95 -3.66 131.40 10.64 55.99 15 9 36 3026.9 -8.10 125.12

DIFFERENTIAL CC_RECTION3

TOE .='726 TRA -.6374 TC3 .7014 8AU .1927

ROE .1684 RRA -.2029 RC3 1.3040 FAU .51464

FOE-1.0703 FRA10.1712 FC-45.7661 8SP 5413

6DE .3204 8RA .6689 8C3 1.4814 FSP 10395

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1423.1SGR 956.5 863 30='1.5 ST 627.1 SR 332.6 SS 1693.2

RRT .74411_F -.9516 RTF -.7785 CRT .9610 CRS .6359 CST .8155

1715.8 R='3 *.3890 R13 -.8750 LSA 1786.7 MSA 421.6 SSA 29.1

561 |621.1 562 562.2 THA 30.70 EL1 705.1 EL=' 81.8 ALF 27.41

LAU_iCH OATE NOV 2 1964 FLIGHT TIM( 290.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CGNIC

RL 149.42 LAL -.00

RP 225.78 LAP -.53

RC 248.959 GL 12.65

PLAN(TOCENTRIC CONIC

C5 9.708 VHL 3,116

LNCH AZI4TH LNCH TIN[

90.00 16 5 29

90.00 10 30 4

100.00 17 42 9

100.00 11 36 5

110.00 19 22 P_

110.00 12 12 21

DIFFERENTIAL CGRRECTION6

TOE .2929 TRA -.$542 TC3 .3524 2AU .1752

ROE .1713 RRA -.1990 Re3 1.3040 FAU .52624

FOE-1.0258 FRA10.4396 FC-47.1062 BSP 4671

HOE .3135 BRA .5899 8C3 1,3546 F84P 10700

DISTANCE 662.587

LOL 39.61VL 32.838 GAL -2.96 AZL 80.81 HCA

LOP 245.83 VP 21,578 6AP -2.45 AZP 91.07 TAL

6P 5.02 ZN. !13.70 ZAP 116.31 [73 176.24 ZAE

EARTH TO MARS

206.23 SNA 166.92 ECC .21205 INC 1.1925 vl 30.020

342.95 TAp 189.18 flCA 147.28 APO 226.55 vZ 24.560

152.53 ETE 166.53 ZAC 93.09 ETC 256.17 CLP 116.42

DLA 21.81RAL 160.75 RAt) 6567.3 VIEL 11.450 PTH 1.99 VHp 3.024 DpA 4.90 RAP 184.73 ECC 1.1598

L-! TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZl4TM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2815.47 -26.23 82.81 17.89 92.32 16 52 22 2213.5 -27.61 74.Z0

3942.1_ -6.17 157,54 13.26 62.79 11 35 47 3342.S -11.75 150.69

2501.77 -21).90 58.76 17.00 94.39 18 23 51 1901.8 -28.68 51.10

3729,79 -6.96 141.L_ 12.61 60.86 12 38 15 3129.8 -10.79 134.53

2188.21 -32.96 35.49 17.52 99.63 19 58 51 1588.=' -31.28 26.67

3619.09 -4.07 130.83 10.83 56.03 13 12 57 3016.1 -8.51 124.54

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

&GT 121,.2 $6R 25?.6 $G3 3106.5 ST 584.5 3R 337.4 SS 1709.5

RRT .896? _ -.9479 RTF -.6881 CRT .9697 CR9 .6113 CST .7738

1330.9 ='23 -.4501 R!3 -.8492 LSA 1784.9 MSA 437.0 SSA 29.3

$61 1421.7 5412 619.7 THA 34.79 EL1 671.1 EL2 71.6 ALF 2g.61
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JPL TM 33_100 wAWrH--MAR$ TRAJECTORIES (VOL. !, 1964)

LA_CH DATE NOV E 1964

HELIOCENTRIC CONIC

RL t4G.4E LAL -.00

RP 255.36.LAP -.56

RE E$0.643 GL 11.97

PLAN[TOCENTRIC CONIC

CS R.690 YHL 3.113

LNCH AZNTN LNCH TIN[

90.00 19 t 1S

90.00 10 54 24

100.00 t? 39 65

lOO.OO 11 39 66
ilO.OO 19 20 ZT

11o.oo It 15 tt

FLIGHT TIM( 282.00 ARRIVAL DATE AUG 21 1965

DISTANCE 648.5£9

LQt. $9.61 YL 38.836 GAb -8.86 AZI. 88.78 HCA

LQP 846.90 Till tl.GIS GAP -t.78 AZP 91.09 TAL

GP 4.91 ZAL 111.98 ZAP 114.46 [T8 ITS.St ZA[

EARTH TO MARS

80T.89 SMA 16G.61ECC .21162 IHC 1.2211 vl 30.020

348.94 TAP 190.84 RCA 147.8R APO 828.35 VZ 24.402

150.54 ETE 16T.T2 ZAC 91.81 [TC 156.62 CLP 114.S6

DLA 82.10 RAL 160.99 RAO 859T.3 VEL 11.449 PTH 1.R9 VHp 8.966 DPA 5.13 RAp 183.96 ECC 1.1595

L-I Ti_ INJ LAT INJ LGNG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIN |NJ Z LAT INJ 2 LONG

8886.68 -88.86 93.TT 18.11 91.84 16 49 88 8885.T -87.T1 75.15

3928.89 -l.6D 158.?4 13.49 68.98 11 39 5) 3388.9 -12.16 149.88

8513o43 -89.69 90.65 16.03 93.94 18 21 18 1913.4 -28.79 51.95

3717.36 -7.37 140.53 18.83 60,95 18 41 53 3117.4 -11.19 133.83

61R7.89 -33.06 58.16 17.57 09.84 |9 ST 5 1597.3 -31.43 27.33

3606.27 -4,45 150.31 11,03 56.07 13 15 89 3006.3 -8.87 184.08

OIFFERENTllS. CaIRECTION3

TO( .2547 TllA -.4t10 TC5 .001_4 _AU .1893

RD[ .IT4S RllA -,19S6 RC3 1.30DR FAU .54199

FDE -.936T IrRAlO,TO51 FC-40.3164 Blip 3981

• DE .SOOT SeA .5072 8C3 1.3019 PiP 10990

LAUNCH DATE NOV 2 19tl4

HELIOCENTRIC C_NIC

RL 146.42 LAL -.00

RP 224.99 LAP -.59

RC 252.30T GL 13.27

PLANETOCENTRIC C_N[C

CS 9.ST8 _ 3.111

LNCH AZI4TH L_H TIME

90.00 15 58 25

90.00 10 38 2T

100.00 tT 3T 1

100.00 11 43 3£

110.00 18 18 50

110.00 It 13 13

NID-COURIE EXECUTION ACCURACY

$GT 1041,8 _ 957.8 SG3 3198.5

RRT .514| RIIF -.8439 RTI r -.5379

SGll 1414.3 Rt3 -.4T08 Rt3 -.880T

_t 1238,t IGZ 893.0 THA 40.35

FLIGHT TIME _14.00

DISTANCE 870.481

I.QI. 38.61 VL 38,886 GAL -8.93 AZL 68.75 HCA 809.36 SMA 136.T2 ECC .21128

lOP 247.87 VII IS.SiS GAP -8.88 AEP 81.10 TAL 348.88 TAp 181.28 REA 14_.29

GP 4.80 2AL 113.69 ZAP 118.58 ETS 178.T7 ZAE 148.51 ETE 168.77 ZAC 92.53

DLA 88.39 RAIL. 161.04 RAO 8_T.3 VEL 11.448 PTH 1.99 VHp 2.952 DPA S.38

L-! TIME IMJ LAT INJ _ INJ RT A$C INJ AmTH INJ TIME PO CST TIM

183t.80 -Z8.Zl 94.99 18.33 81,38 16 46 43 2238.6

3918.85 -D.88 158.02 13.73 63,04 11 43 44 3316.3

ZSt4.OI -_I.TO 61.44 18.28 83,52 10 18 5 1884.1

3708.20 -7.74 13R.9| |3.09 61.04 12 45 18 3106.Z

2205.56 -33.15 _.81 IT.82 86.87 12 55 35 1605.6

3597.48 -4.T8 1_8.R5 11.24 56.11 13 18 10 _lgT.5

DIFFERENTIAL C¢IIRSCTION3 NID-¢OUNIE EXECUTICN ACCURSCy

TOE .2494 TRA -,STR4 TC3 -.3743 BAU .1760 M,T 810,t _ 956.9 SG3 3265.9

fiDE .9779 RRA -.1891RCS 1.3077 FAU .55374 RRT .8143 IIR! r -.83N RTF -.8924

FOE -.9525 FMAIQ.DS3D PC-48.5394 DIP 3485 Ill 1380.i R23 -.4749 R13 -.2115

ROE .3040 BRA .4244 0C3 1.3808 FSP 11865 14;1 1058.9 SC_ ?ST.8 THA 50.01

ORBIT DETERMINATION ACCURACY

ST 545.4 SR 342.5 SS 1727.Z

CRT .9786 CRS .5663 CST .7205

LSA 1786.7 USA 452.7 SSA 89,4

ELI 641.4 EL2 58.3 ALF SI.RO

ARRIVAL DATE AUG ZS 1965

EARTH TO HAMS

INC 1.6476 vl 30.020

APO 226.16 VE 24.444

ETC 256.27 CLP 112.66

RAp 183.16 ECC 1.1593

INJ E LAT INJ 2 LONG

-_7.T9 76.03

-12.54 149.14

-28.90 52.72

-11.54 13S.19

-31.57 ET.94

-9.20 163.55

_tBJT DETERMINATION ACCURACY

ST 507.1 SR 348.1 SS 1744.0

CRT .868T CRS .5966 CST .6544

LSA 1789.4 USA 465.9 SSA 29.6

EL1 613.6 EL2 43.2 ALF 34.35

LAUNCH DATE NOV E 1984 FLIGHT TIN[ 296.00 ARRIVAL DATE AUG 25 1995

HELIOCENTRIC CONIC DISTANCE 674.459

HL 149.42 LAL -.00 LOL 39.$1 YL 32.821 GAL -2.86 AZL 88.73 HCA

RP 224.60 LAp -.$3 LOP 241°04 VP 2|.GR$ SAP -5.24 AZP 91.I1 TAL $48,69 TAp 192.32 RCA 147,28

RC 215.951 GL 13.54 GP 4.70 ZAL 113.70 ZAP 110.67 ETS 177.08 ZAE 146.44 ETE tsg. T1 ZAC 52.24

PLAN[TOCEHTRIC CONIC

C3 B.870 VHL 3.110 OLA 22.51 RAL 261.21 RAD 6567.3 V[L tl.444 pTH 1.90 VHP 2.921 OPA 5.64

LHCH AZNTH LNCM TIME L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH IflJ TIME PO CST TIN

90.00 15 56 56 2848.30 -28.30 85.46 18.57 90.99 16 44 87 2249.6

90.DO 1D 42 15 3904.94 -8.34 |55.37 13.99 63.15 II 47 20 3304.6

100.00 17 34 59 2533.T3 -29.74 68.15 16.51 93.15 18 l? 13 1933.7

100.00 11 48 35 3698.84 -8.07 139.35 13.31 61.12 12 48 31 3096.2

110.00 19 17 30 2113.02 -33.28 37.37 18.09 98.55 19 54 83 1613.0

110.90 12 20 53 3588.72 -5.08 128.44 ll.4T 56.15 13 80 45 2909.T

EARTH TO MARS

209.44 SMA 186.65 ECC .21087 INC 1.8786 vl 30.020

APO 285.99 VZ 24.406

ETC 256.3_ CLF 110.74

RAP 182.34 ECC 1./59/

INJ 8 LAT INJ E LONG

-27.86 75.82

-IE.67 148.47

°28.99 53.43

-11.86 132.62

°3|.69 28.48

-9.49 123.13

OIFFERENTIAL C_RRECTIONS MIO-COURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .2336 TflA -.2914 TC3 -.7889 BAU .1871 $GT 876.8 3_ 953.1 SG3 3331.6 ST 464.7 SR 351.3 S3 1765,1

flOE .1796 RflA -.190T RE3 1.3008 FAU .56151 RRT -.0440 _ -.8350 RTF .0512 CRT .9935 CRS .5328 CST .5641

FOE -.8459 FRA|I.282T FC-50.8716 R_P 3182 S_! 1295.2 R_3 .1858 R13 -.8144 LSA 1706.5 USA 476.0 $SA 30.3

60E .2946 BRA .3481 RE3 1.5249 F_P 11_96 S_t 857.8 $_8 871.7 ?HA 103.91 EL1 581.7 ELI 32.0 ALF 37.04

LAUNCH DATE NOV 2 1964 FLIGHT TIN[ L_88.00

HELIOCENTRIC CONIC

NL 148.42 LAL -.00 LOL 38.81 VL

ARRIVAL DATE AUG 27 1965

DISTANCE 878.418

3£.817 GAL -_.1_ AZL 88,70 HCA 210.51 IRA 186.55 ECC .81055

342.34 TAp 193.35 RCA 147.27

144.33 ETE 170.54 ZAC 91.95

EARTH TO MARS

INC 1.2960 vl 30.020

APO 225.83 V2 24.527

ETC 256.39 CLP 108.78

1.99 VHP 2.893 OpA 5.91

INJ TIME PO CST TIN

16 42 30 2259.9

11 50 44 3294.7

1D 15 38 1941.5

12 51 32 3087.3

18 53 24 1619.8

I3 83 8 21382.0

RP 264.21 LAp -.66 LOP 250.11VI_ _1.T35 GAP -3.50 AZP 81.18 TAL

tiC 255.5T6 _L 13.78 _P 4.60 ZAL 113.75 ZAP 109.72 ETS 177,25 ZA[

PLAN(TOCENTR|C CONIC

C3 9.$$7 VHL 3.108 DLA 2_.80 RAL 139._11 RAO 6567.3 VEL 11.443 PTH

LNCH AZNTN LNCH TEN[ L-i TIN( INJ LAT INJ LONG INJ RT AS(; INJ AZNTH

90.00 15 54 50 ti58.iS -2i.31 I_._0 18.91 90.18

90.00 10 45 49 3884.75 -8.6S 154.79 14.25 63.25

100.00 97 33 95 _542.5£ -88.Ty 88.D0 18.78 82.81

100.00 11 50 5 3_87.38 -8.39 138.85 15.58 61.80

110.00 18 16 95 t918.78 -33.t_ 37.80 18.38 88.25

110.00 18 £3 £S 3582.81 -5.34 IL_J.O0 11.71 59.t9

DIFFERENTIAL CS_RI[CTION8

TO[ .234i TRA -.11_1TC_-I.teSS IAU .88il

ROE .1856 RRA -.9853 RC3 !.3073 FAU .5?953

FOE -.9139 FMAll.4115 FC-$1.$338 18P 3800

80( .2193 IltlA .2646 BC3 1.T536 F_P 11730

MID-COURSE EXECUTION ACCURACY

KT It1.1 _ 956,7 $G3 3406,0

NNT -._480 W -.8315 RTF .3831

IGll 1331.5 Rt$ .4490 R13 *.6289

_1 10_1,8 S_t ?63.0 THA 132.29

RAP 181.50 (CC 1.1501

INJ 2 LAT INJ 2 LONG

-27.92 77.55

-13.17 147.$7

-Z_.O? 54.0T

-12.14 132.10

-31.79 26.98

-9.74 122.?6

OREIT DETERMINATION ACCURACY

9T 447.8 _ 380.5 35 1776.0

CRT .9916 CNS .5303 CST .4S55

LSA 1602,2 NSA 492.9 $SA 2R.7

EL1 573.7 EL2 36,S ALF 38.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 2 1954

HELIOCENTIt_ CONIC

RL 145.42 LAL -.00

RF 823.81 LAP ;'.69

RC E97.180 GL 14.03

PLANETOCENTR l C CONIC

C3 9.SS8 VHL 3.109

LNCH AZMYM LNCH TIME

90.00 15 53 7

90.O0 10 49 T

100.00 17 31 53

100.00 11 53 1

110.00 19 15 37

110.00 12 E5 47

FLIGHT TIME 300.00

DISTANCE 892.390

LOt. 39.61 VL 32.812 GAL -2.97 AZL 88.68 HCA 211.59 SMA

LOP 251.19 Vp 21.776 GAP -3.75 AZP 91.12 TAL 342.78 TAp

GP 4.50 2AL 113.82 ZAP 108.75 [T8 177.48 ZAE 142.18 (TE

DLA 22.98 RAL 181.58 RAD 8567.3 VEL 11.448 PTH 1.99 VHP

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIME

2068.01 -28.32 89.85 19.01 90.29 IS 40 56

3885.87 -9.92 154.27 14.53 65.34 11 53 53

2550.32 029.80 63.38 19.03 92.50 18 14 24

3879.59 -8.91 138.42 13.84 61.28 12 54 Zl

2825.80 -33.35 38.35 18.65 97.98 19 52 43

3576.88 -5.56 128.77 11.91 56.22 13 25 24

DIFFERENTIAL CORRECTIONS

TOE .2293 TRA -*09087C3-1.5875 6AU .2857

ROE .1897 RRA -.1119 RCS 1,$056 FAU .58854

FOE -.9018 FRAll.GZa4 FC-58.5018 BSP 3666

SO( .2976 BRA .2029 BC3 2.0954 FSP 11950

LAUNCH DATE NOV 2 1984

HELIOCENTRIC CONIC

RL 148.48 LAL -.DO

tip 223.44 LAp -.72

RC 85R.763 GL 14.25

PLAN[TOCENTRIC CONIC

C3 9.875 VHL 3.111

LNCH AZNTH LNCH TIM( INJ LAT

9Q.QO 15 51 47 -28.32

90.00 10 5£ 10 -10.18

tOO.DO 17 30 52 -29.82

100.00 11 55 48 -8.81

110.00 19 15 8 -33.40

ARRIVAL DATE AUG 29 1965

EARTH TO MARS

186.48 (CC .21028 ZNC 1.3181 vl 30.020

194.$7 RCA 147.27 APO 225.69 vZ 24.559

171.30 ZAC 91.87 ETC 258.46 CLP 106.81

2.869 DPA 6.20 RAp 180.65 ECC 1.1591

PO CST TIM INJ 2 LAT INJ 2 LONG

2288.8 -27.97 78.20

3285.9 -13.42 147.35

1950.3 -29.13 54.64

3079.6 -12.38 131.66

1625.8 -31.89 29.43

2976.9 -9.96 122.44

110.O0 12 28 1 3571.85 -5.75

DIFFERENTIAL CGRRECTIONS

1OE .It38 TRA .O118 TC3-t.0818 BAU .3111

ROE .1940 RRA -.1785 RC3 1.3081 FAU .59494

FOE -.8951 FRAIl.8180 FC-55.2539 884P 4411

BOE *2968 BRA .1789 BC3 E.4049 FSP 12108

MID-COURSE EXECUTI(:N ACCURACY

SGT 1088.8 Sr, R 996.0 SG3 3466.6

RRT -.5658 RRF -.9870 RTF .6259

1448.9 R21 .4033 R13 -.8438

SGI 1285.9 SG2 667.8 THA 141.50

FLIGHT TIME 308.00

DISTANCE 686.377

LOL $9.81 Vt. 38.8098AL -2.99 AZl. 88.66 HCA 812.66 SNA

LOP 252.28 Yp 21.817 GAP -4.00 AZP 91.13 TAL 342.71 TAp

CoP 4.40 ZAL 113.92 ZAP 104.77 ET8 177.70 ZA( 140.01 ETE

DLA 23.15 RAL 181.80 RAD 6567.3 VEL 11.448 PTH 1.99 VHp

L-I TIN[ INJ LGNG INJ RT ASC INJ AZI4TH

2878.72 87.43 19.35 90.OO

5879.24 153.83 14.83 63.43

2557.21 63.89 19.31 92.24

$872.98 138.05 14.12 61.32

2E31.10 38.T9 18.95 97.75

13 27 33

ORBIT DETERMINATION ACCURACy

ST 426.9 SR 367.1 S3 1794.5

CflT .9755 CRS .5143 CST .3397

LSA 1811.5 NSA 504.8 SSA 29.8

EL1 559.6 ELI 61.6 ALF 40.58

128.50 12.24 56.25

ARRIVAL DATE AUG 31 1965

EARTH TO MARS

186.41 ECC .21004 INC 1.3388 vl 30.020

195.39 RCA 147.26 APO 225.56 V2 24,811

171.98 ZAC 91.38 ETC 256.53 CLP 104.81

2.848 DpA 6.49 RAP 179.78 ECC 1.1592

INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

16 39 43 2278.7 -28.02 18.78

11 56 48 3278.2 -13.65 146.89

18 15 29 1957.2 -29.19 55.14

12 56 59 3075.0 -12.59 131.28

19 52 18 1631.1 -31.97 29.82

2971.9 -10.15 122.17

ORBIT DETERMINATION ACCURACY

ST 414.0 SR 373.8 33 1810.5

CRT .9409 CRS .5000 CST .1946

LSA 1822.7 MSA 515.8 SSA 29.9

ELI 549.6 EL2 95.4 ALF 41.90

MID-COURSE EXECUTION ACCURACY

SGT 1323.8 M,R 954.8 SG3 3520.0

RRT 0.6951 RIIF -.9224 RTF .7699

SGB 1932.2 R23 .3371 R13 -.8768

SG1 151900 Sr_ 597.5 THA 147.77

LAUMCH DATE NOV 2 lg84

HELIOCENTRIC CONIC

RL 146.42 LAL -.00

RF 223.05 LAp -.75

RC 260.326 GL 14.45

PLANETOCENTR|C CONIC

C3 9.667 VHL 3.112

LNCH AZMTH LNCH TIME

go.o0 15 50 50

90.00 10 54 58

100.00 17 30 12

100.00 tt 58 17

110.00 19 14 52

FLIGHT TIM( 304. O0 ARRIVAL DATE SEP 2 1965

DISTANCE 690.573 EARTH TO MARS

LOL 39.61 VL 32.805 GAL "2.99 AZL 88.64 HCA 215.76 9NA 186.35 ECC .20984 INC 1.3585 vl 50.020

LOP 253.37 VP 21.859 GAP -4.24 AZP 91,13 TAL 342.62 TAp 196.39 RCA 147.25 APO 225.45 V2 24.653

GP 4.31 ZAL 114.04 ZAp 102.76 ETS 177.91 ZAE 137.82 ETE 172.60 ZAC 91.09 ETC 256.60 CLP 102.80

OLA 23.26 RAL 162.05 RAD 8567.3 VEL 11.449 PTH 1.99 VH_ 2.831 DpA 6.79 RAp 178.89 ECC 1.1594

L-I TIME INJ LAT [NJ LONG INJ fit ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2883.60 -28.32 87.94 19.64 89.75 16 38 53 2283.6 -28.05 79.28

3871.84 -10.35 153.47 15.13 63.50 11 59 30 3271.8 -13.83 146.51

2583.20 -29.83 64.34 19.81 92.00 18 12 55 1963.2 -29.23 55.56

3667.47 -9.01 137.74 14.42 61.38 12 59 25 3067.5 -12,76 130.96

2235.72 -33.44 39.11 19.28 97.54 19 52 8 1635.7 -32.04 30.16

110.00 12 30 6 3567,71 -5.91 128.29 12.55 56.27 13 29 34 2967.7 -10.30 121.95

DIFFERENTIAL C(_RR(CTIONS HID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2180 TRA ,1163 TC3-2.4678 BAU .3610 SGT 1804.7 8GR 952.7 883 3564.8 ST 409.9 SR 380.5 S3 1825.5

ROE .1982 flRA -.1752 RC3 1.2965 FAU .60195 flRT -.7696 RRF -.9174 RTF .8517 CRT .8843 CRS .4856 CST .0340

FOE -.8859 FRA12.0010 FC-53.798| 91P 5359 SG8 1866.2 R23 .2722 R13 -.9058 LSA 1835.3 MSA 525.5 SSA 30.0

BDE .2945 BRA .2103 BC3 2.7876 FSP 12868 SG1 1783.8 SG2 548.2 THA 152.68 EL1 543.0 EL2 134.1 ALF 42.60

LAUNCH DATE NOV 2 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC C_NIC OISTANCE $94.376 EARTH TO MARS

RL 148.42 LAL -.00 LOL 39.61VL 32.802 GAL -S.O0 AZL 68.62 HCA 214.86 SMA 186.30 ECC .20968 INC 1.3770 vl 30.020

RP 282.$8 LAp -.79 LOP 254.48 VP 21.902 GAP -4.48 AZP 91.13 TAL 342.52 TAp 197.38 RCA 147.23 APO 225.36 VZ 24.695

RC 261.869 GL 14.84 GP 4.22 ZAL 114.18 ZAp 100.75 [TS 178.11 ZAE 135.60 ETE 173.16 ZAC 90.61 [TC 256.68 CLP 100.77
PLAN[TOCENTRIC C_AIC

C3 9.704 _iL S,115 DLA 23.37 RAt. 182.28 RAD 8567,4 VEL 11,450 PTH 1.99 VHP 2,817 DPA 7.10 RAP 178,00 [CC 1.1597

LNCH AZNTH LNCH TIN( L-I TIME IHJ LAT INJ I._NG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN IHJ 2 LAT INJ 2 LONG

90.00 15 50 18 2889.45 -28.31 88.38 19.95 89.54 IG 38 25 2289.5 -28.08 79.71

90.00 10 57 32 3868.$7 -10.51 153.17 15.46 63.55 12 1 59 3266.7 -13.98 146.21

100.00 17 29 52 2588.30 -29.84 64.72 19.93 91.80 18 12 40 1968.3 -29.27 55.96

100.00 12 O 3T 3885.05 -9.15 137.49 14.74 61.42 13 1 40 3063.1 -12.90 130.70

110.00 19 14 54 2239.68 -33.48 39.41 19.59 97.38 19 52 14 1639.7 -32.10 30.46

110.00 12 32 4 3564.44 -6.03 128.11 12.84 56.29 13 31 28 2964.4 -10.42 121.77

DIFFERENTIAL CCRRECTION$ MID-COURSE [xECUTICN ACCURACY ORBIT OETERMINATIOR ACCURACY

TOE .2124 TRA .2240 TC3-2.9197 BAU .4141 8ST 1913.9 S_t 950.3 SG3 3602.1 ST 418.9 SIR 387.8 SS 1839.2

ROE .2088 RRA -.1715 RC3 1.2899 FAU .60807 RRT -.8094 RRF -.9123 RTF .8994 CRT .8077 CR3 .4749 CST -.1257

FOE -.8946 FRA12.1543 FC-54.2500 BSP 6414 SG8 2156.9 R25 .2164 R13 -.9280 LSA 1849.3 MSA --J$4.8 SSA 30.0

BOE .2937 BRA .2821 9C3 3.1919 FSP 12383 881 2073.5 $82 516.3 THA 156.59 EL1 541.4 EL2 178.0 ALF 42.44
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JPL TM 33-100 EARTH--MARS TRAJIrCTORIES (VOL. !, 19648

LAUNCH DATE NOV Z 1964

HELI4_EMTR I ¢ CONIC

RL 148.42 LAL -.DO

RP 222.28 LAp -.$2

RC 293.592 GL 14.S|

PLANE TOCENTR I C C_IC

C3 9.T2G VHL 5.119

LNCH AZMTH LNCH TIME

90.00 15 50 $

90.00 10 59 51

100.00 17 29 54

100.00 12 2 44

110.00 lg 15 16

110.00 12 33 $4

PLIGHT TIM( 508.00 ARR;VAL DATE SEP 6 1965

LOt- 39.61 VL $2.799 GAL

LOP 255.55 VP 21.94S GAP

GP 4.13 ZAL 114.59 ZAP

DISTANCE 898.386

-3.02 AZL 88.61 HCA

-4.71 AZIP 91.13 TAL

91,72 ETS 176,30 ZAE

EARTH TO MARS

215.95 ANA 186.25 (CC .20955 INC 1.3948 vl 30.020

342.41 TAP 198.$S RCA 147.22 APO 225.28 V2 24.737

/33.38 ST( 173.69 ZAC 90.5_ ETC ESS.T6 CLp 98.T4

DLA 23.45 RAL 182.55 RAD SSST.4 VEL 11.451PTH 1.99 VHp Z.806 DPA 7.40 RAp 177.11ECC 1.1601

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 8 LAT INJ 2 LONG

E894.25 -E8.31 88.71 EO.E8 89.36 16 38 ZO 8294.2 -28.10 80.06

$862.71 o10.63 15Z.94 15.T9 65.60 lZ 4 13 3f61.8 -tA.09 145.97

Z572.49 -89.85 65.03 80.2? 91.64 18 12 46 1972.5 -29.30 56.26

$659,75 -9.26 137.30 15.07 81.45 13 3 44 3059.7 -13.00 130.51

2242.96 -33.50 39.67 19.93 97.22 19 52 36 1643.0 -38.14 30.70

3562.04 -8.12 127.99 15.16 $S.30 13 33 IG L_)82.O -10.51 121.64

OZPFERENTIAL CCRRECTIONS N|D-COUR_ EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

TOE .2097 TRA .3342 TC3-3.3664 DAU .4705 SGT 224T.7 SGR 944.4 SG3 3625.1 ST 432.S IM_ 596.0 SS 1855.1

ROE .2068 RRA -.1691 RC3 1.2762 FAU .60960 RRT -.8514 I_ -.DOl_. RTF .9275 CRT .7155 CRS .4562 CST -.2969

FOE -.8909 FRAI2.SS81 PC-54.285? BSP 7551 _ 8458.0 R88 .1781 R15 -.9432 LSA 1898,0 NSA 541.0 SSA 30.3

BIDE .2913 8RA .3746 8C3 3.9189 FSP 12609 $61 8587,4 SG8 494.0 THA 159.84 EL1 541.4 EL2 220.1 ALF 41.16

LAUNCH OAT( NOV 2 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEp 8 1965

HELIOCENTRIC C_AIC DISTANCE 708.408 EARTH TO MARS

RL 148.42 LAL -.00 LOt. 39.61 VL 52.797 GAL -3.04 A_. 88.59 HCA 817.05 5HA 186.21 ECC .20946 INC 1.4118 vl $0.080

RP 221.99 LAP -.65 LOP 258.$5 VP 81.986 GAP -4.94 AZ1P 9t.15 TJU. 342.28 TAp 199,55 RCA 147.20 APQ 225.21 V2 84.779

RC 264.965 GL 14.97 G_P 4,04 ZAL 114,55 ZAP 915.89 ET$ 178.48 ZAE 151.14 ETE 174 o16 ZAC 90.84 ETC 256.95 CLP 96.71

PLANETOCEHTRICCONIC

C3 9.752 VHL 3.125 OLA 23.51 RAL 182.84 hAD $587.4 VI£L 11.458 PTH 1.99 VHp 2.799 DpA 7.71 RAP 176.22 ECC 1.1605

LMCH AZ14TH LNCH TIM( L-I T|NE INJ LAT INJ i-_G INJ RT ASC INJ AZMTH INJ TINS PO C$T TIN INJ 2 LAT INJ 8 LONG

90.00 15 SO 19 2898.09 -18.31 88._J 80.65 89.22 16 38 _6 2298.1 -88.12 80.53

90.00 11 1 55 5860.00 -10.71 151.T8 16.14 85.63 12 6 15 32S0.0 -14.17 145.81

100.00 17 30 14 2575,87 -L89.89 85.80 20,98 91.51 18 15 10 1975.9 -L_I.SS 56.51

100.00 12 4 40 5657.45 -9.55 137.17 15.48 GI.47 13 5 58 3057.5 -15.07 160.38

110.00 19 1_ 47 2845.94 -53.55 38.87 80.29 97.10 19 55 13 1645.6 -58.16 50,_90

110.00 12 55 $4 3560.44 -9.18 187.90 13.50 58.51 15 34 57 2960.4 -10.57 121.56

O081T DETERN|NATION ACCURACY

ST 4S1.8 SR 401.t S$ 1865.7

CRT .6|90 CRS ,4499 CST -.4171

LSA 1894.5 NSA 551.0 SSA 30.1

EL1 558.1 EL8 865.S ALF 58.58

DIFPERENTIAL CCRRECTION9 MID-COURU EXECUT|ON ACCURACY

TOE .8008 TRA .4481 TC5-3.8464 8AU .5877 8ST 8588.9 SGR 94t.5 SG3 3647.1

flOE .2115 RRA -.1647 RC$ 1.8980 FAU .8t598 RRT -.8485 RRF -.8007 RTF .9467

FOE -.8850 FflAI2.4476 FC-54.5048 Blip 6758 _ 8754.T R83 .1976 R15 -.9560

ROE .2917 BRA .4774 BC5 4.0471 PIll 12600 $61 8711.8 $4;2 484.2 THA 162.58

LAUNCH OAT[ NOV 2 1964 FLIGHT TIME 312.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC C(_|C

flL 148.42 LAL -.D0 LOL 39.61 VL 32.794 GAL

RP 221.51 LAp -.66 LOP 257.75 VP 22.032 GAP -5,16 AZP 91,12 TAL

RC 2S6.$T9 GL 15.12 GP 3.95 ZAL 114.77 ZAP 94._6 ET$ 178.66 ZAE
PLANETOCEMTR|C CONIC

C3 9.764 VHL 3,128 OLA 23.56 RAL 163.14 RAD 6567.4 VEL 11.453 PTH 1.99 VHP 2.796 DPA 8.02 RAP IT5.33 ECC 1.1610

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

go.o0 15 50 53 2900.92 -28.30 89.20 21.00 89,12 16 39 14 2300.9 -28.13 80.54

90.00 11 3 45 3858.46 -10.76 158.69 16.51 63.65 12 8 4 3258.5 -14.Zl 145.72

100.00 17 30 55 2578.39 -29.86 65.47 20.99 91.41 18 13 54 1978.4 -29.35 56.70

100.00 12 6 24 3656.22 -9.37 137.10 15.78 61.49 13 T 21 3056.2 -13.11 130.31

110.00 19 IG 37 2247.71 -35.54 40.05 20.67 97.00 19 54 5 1647.7 -32.21 31,05

110.00 12 37 12 3559.67 -6.21 127.86 15.85 56.52 15 56 31 2959.7 -10.60 121.51

OIPFERENTIAL CORRECTI(_NS HIO-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1944 TRA .5642 TC3-4.3070 BAU .5869 SGT 2942.4 S6R 957.5 SG3 3658.5 ST 497.T SR 409.1 SS 1875.2

ROE .2167 RRA -.IS04 RC5 t.2569 FAU .61623 RRT -.8480 RRF -.8948 RTF .9594 CRT .5251 CRS ,4452 CsT -.5238

FOE -.9183 FflAI2.5252 FC-54.5251 8SP 9988 SGB 5080,0 RZ3 .1113 Rt3 -.9652 LSA 1902.1 MSA 558.9 SSA 30.0

BUS .2911 BRA .5865 DC3 4.4866 FSP 12606 SGI 5050,6 SG2 479.2 THA 164.49 ELI 567.8 EL2 305.5 ALF 34.70

DISTANCE 709,436 EARTH TO MARS

-3.06 AZL 86.57 HCA 218.15 SMA 186.17 ECC .20940 IMC 1.4£79 Vl 30.020

542.14 TAp 200.30 RCA 147.10 APO 285,15 V2 24.820

126,69 ETE 174.59 ZAC 69.96 ETC 256.94 CLP 94.$7

LAUNCH OATS NOV 2 1964 FLIGHT TIM( 314.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC CCH|C DISTANCE 710.472

RL 148.42 LAL -.00 LOL 39.61 VL 52.795 GAL -5.01 AZL 88.58 I_A

Rp 221,13 LAP -.91 LOP 258.86 VP 22.076 GAP -5.39 AZP 91.18 TAt.

RC 267.644 GL 15.26 GP 3,86 ZAL 1_,_.01 2AP 98.64 ETS 178.89 ZN[

PLANETOCEHTflIC CONIC

C3 9.681VHL 3,154 DLA 23.58 RAt. 165,48 RAO 6597.4 VEL 11.455 PTH

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 15 51 52 2902.77 -28.30 89.34 81.38

90.00 11 5 21 3859.18 -10.77 15Z.67 16.88

100.00 17 31 57 2580.08 -89.87 65.59 21.38

100.00 12 7 57 3G56.03 -9.58 137.09 16,15

110.00 19 17 43 8849,17 -53,5S 40.14 21.06

110.00 12 36 40 3559.72 -9.21 187.88 14.88

DIFFERENTIAL CCRRECTIOI$

TOE .1670 TRA .6825 TC5-4.7709 8AU .6474

ROE .2219 RRA -.1560 RC5 1.2454 FAU .61667

FOE -.9550 FRA|2.5986 FC-54.3578 BSP 11259

ROE .2902 BRA .6999 DC3 4.9505 FSP 12585

EARTH TO MARS

819.26 SMA 186.14 (CC .20938 INC 1.4452 Vf 30.020

541.99 TAP 201.23 RCA 147.16 APO 225.11 V8 84.862

126.65 ETE 175.00 ZAC 89.68 ETC 257.03 CLP 92.64

1.99 VHP 2.796 SPA 8.32 RAP 174.44 ECC 1.1616

INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

89.05 16 40 14 2302.0 -26.13 90.68

65.65 18 9 39 3258.1 -14.22 145.70

91.54 18 14 57 1980.1 -29.56 56.62

61.49 13 8 53 5056.0 -15.12 130.29

96.94 19 55 12 1649.2 -38.23 31.16

56.32 15 38 0 2959.7 -10.60 121.52

ORBIT DETERMINATION ACCURACY

ST 540.1 SR 416.9 $S 1884.3

CRT .4575 CR$ .4414 CST -,6102

LSA 1982,2 MSA 566.2 SSA 89.9

ELI 589.5 EL2 345.5 ALF 29.55

HID*C_URS[ (X[CUTI(:N ACCURACy

SGT 5503.3 8GR 952.1 $63 5660.0

RRT -.8494 RRF -.8885 RTF .9681

AS8 5458,5 R83 .09|7 R13 -.9718

SGI 3390.8 SGZ 478.0 THA 166.24

688



JPL-TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19(54)

LAUNCH DATE NOV 2 1984

HELIOCENTRIC CONIC

RL 145.42 LAL -.DO

RP 220.T5 LAP -.94

RC 289.292 GL 15.38

FLANETOCENTRIC CONIC

C3 9.884 VHL 3.141

LNCH AZMTH LNCH TIME

90.00 15 53 15

90.00 11 8 43

100.00 IT 33 18

lO0.OO 12 9 19

110.00 19 19 4

|lO.O0 12 40 2

FLIGHT TIM( 318.00 ARRIVAL DATE SEP 14 1965

DISTANCE 714.516 EARTH TO MARS

LOL 39.61 VL 32.791 GAL -3.12 AZL 88.54 HCA 220.37 SMA 186.11 ECC .20940 INC 1.4579 vl 30.020

LOP 259.97 VP 22.120 GAP -5.60 AZP 9/.11 TAL 341.82 TAp 202.19 RCA 147.14 APO 225.08 V2 24.903

GP 3.78 ZAL 115.28 ZAP 90.62 (T9 178.99 ZAE 124.42 ETE 175.37 2AC 69.41 (TC 257.12 CLP 90.82

DLA 23.58 RAL 163.80 RAD 6567.4 VEL 11.457 PTH 1.99 VHP 2.799 DPA 8.62 RAP 173.57 ECC 1.1523

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2903.65 -28.30 89.40 21.79 89.02 18 4I 38 2303.7 -25.14 80.74

3858.95 -10.74 152.72 17.28 63.64 12 11 Z 3258.9 -14.29 145.75

2380.98 -29.87 65.66 21.78 91.31 18 16 19 1981.0 -29.37 56.89

3S58.87 -9.35 137.14 16.55 61.48 13 tO 16 305S.9 -13.09 130.34

2250.04 -33,56 40.21 21.47 96690 19 58 34 1650.0 -32.24 $1.23

3560.58 -6.18 127.91 14.$1 56.31 13 39 22 2960.6 -10.36 121.56

DIFFERENTIAL CCRRECTIONS

TOE .1789 TRA .8038 TC$-5.2313 BAU .7089

ROE .2270 RRA -.1515 RC3 1.2277 FAU .81530

FOE -.9895 FRAS2.6315 FC-54.0052 BSP 12515

BOE .2891 BRA .817T BCS 5.$736 FSP 12542

LAUNCH DATE NOV 2 1904

HELIOCENTRIC COLIC

RL 148.42 LAL -.00

RP 220.37 LAP -.DT

RC 270.721 Cd. 15.49

PLAMETOCENTRIC CONIC

C3 9.912 VHL 3.148

LNCH AZMTH _MEH TIM_

90.00 15 54 58

90.00 11 7 51

100.00 17 34 58

100.00 12 10 30

110.00 19 ZO 40

110.00 12 41 1T

M|D-COUR_ EXECUTION ACCURACY

SGT 3889.3 SGR 925.8 SG3 3651.4

RRT -.8481 RRF -.8814 RTF .9744

SGB 3784.3 R29 .0787 R13 -.9769

SG1 3753.8 SG2 479.4 THA 167.72

FLIGHT TIM( 318.00

DISTANCE 718.508

LOL 39.61 VL 32.790 GAL -3.15 AZL 66.53 HCA 221.49 SHA 186.09 ECC .20944

LOP 261.09 VP 22.195 GAP -5.82 AZP 91.10 TAL 341.64 TAp 203.15 RCA 147.11

GP 3.69 ZAL 115.57 ZAP 88.62 ET$ 179.15 ZN[ 122.19 ETE 175.72 ZAC 89.14

OLA 25.56 RAL 184.16 RAO 6567.4 VEL 11.459 PTH 1.99 VHp 2.806 OPk 8.90

L-I TIM( INJ LAT |NJ L_NG INJ RT ASC INJ AZMTH INJ TIME F_) CST TIM

2503.60 -28.30 89.40 22.22 89.02 16 43 19 2303.6

3860.93 -10.48 152.63 17.69 63.62 12 12 12 3260.9

2581.06 -2t1.87 65.66 22.21 91.30 16 17 59 1981.1

3650.71 -9.29 13T.24 16.95 61.46 13 11 29 3058.7

2250.55 -33.57 40.23 21.90 96.89 19 58 11 1650.3

3562.18 -6.12 127.99 15.02 58.30 13 40 39 2962.2

DIFFERENTIAL C._RRECTIONs

TOE .1697 TRA .9267 TC3-5.6880 BAU .7708

ROE .2322 RRA -.1469 RCS 1.2100 FAU .81228

FDE-l.0280 FRA12.8595 FC-53.478T BSF 13797

BIDE .2877 8RA .9585 8CS 5.8155 F_P 12478

ORBIT DETERMINATION ACCURACY

ST 588.6 3R 424.6 8S 1891.8

CRT .3581 CRS .4376 CST -.8799

LSA 1943.3 MSA 572.8 SSA _9.7

ELi 620.9 EL2 375.8 ALF 23.56

ARRIVAL DATE SEP 16 1965

EARTH TO MARS

INC 1.4720 Vl 30.020

APO 225.06 V2 24.945

(TC 257.22 CLP 88.61

MID-COURSE EXECUTION ACCURACY

SGT 4038.3 SGR 918.8 S63 3634.0

RRT -.IM49 _ -.8740 RTF .9759

SG8 4141.5 R29 .0554 RIS -.9806

SG1 4113.3 SG2 482.6 THA 188.97

RAp 172.71 ECC 1.1631

INJ 2 LAT INJ 2 LONG

-28.14 80.74

-14.14 145.86

-29.37 38.89

-13.03 150.45

-32.25 31.25

-10.50 121.65

ORBIT DETERMINATION ACCURACY

ST 641.6 SR 432.2 SS 1899.0

CRT .2878 CRS .4349 CST -.TS48

LSA 1967.0 HSA 578.8 SSA 29.5

EL1 651.1 EL2 401.7 ALF 17.69

LAUNCH DATE NOV 2 1964

HELIOCENTRIC CONIC

RL 145.42 LAL -.00

RP 220.00 LAP -1.01

RC 272.134 6L 15.60

PLAHET(_ENTRIC CONIC

C3 g.986 VHL 3.157

LNCH AZNTH LNCH TIME

90.00 15 57 t

90.00 11 8 47

100.00 17 36 58

100.00 12 11 31

110.00 19 22 32

110.00 12 42 26

FLIGHT TIHE 320.00 ARRIVAL DATE SEP IS 1985

DISTANCE 722.627

LOL 39.61 VL 32.789 6A_ -3.18 AZL 66.51 HCA

LOP 262.20 VP 22.210 GAP -8.03 AZP 91.09 TAL

GP 3.61 ZAL 115.69 2AP 86.83 (T8 I79.30 ZAE

EARTH TO MARS

222.60 SMA 188.07 ECC .20952 ]NC 1.4855 vl 30.020

341.44 TAp 204.05 RCA 147.09 APO 225.06 V2 84.985

119.97 ETE 176.04 ZAC 88.68 ETC 257.31 CLP $8.$8

DLA 23.52 RAL 164.54 RAO $567.4 VEL 11.461 PTH 1.99 VHp 2.816 OPA 9.18 RAP 171.87 ECC 1.1540

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2902.64 -28.30 89.$3 22.68 89.05 16 45 23 2302.8 -28.13 80.87

3864.05 -10.59 153.01 I8.II 63.58 12 13 11 3284.0 -14.05 148.05

2580.38 -29.$7 65.61 22.66 91.35 18 19 58 1980.4 -29.36 58.84

3661.53 -9.20 1S7.40 17.38 61.43 13 12 32 3081.5 -12.95 130.61

2250.10 -35.56 40.22 22.35 96.90 20 0 2 1650.1 -32.25 31.23

3564.58 -6.05 128.12 15.44 36.29 IS 41 51 2964.6 -10.42 121.78

OlFFEREMTIAL CCRRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .1590 TRA 1.0520 TC3-6.1378 BAU .SSSO SGT 4408.8 Srdt 981.2 $03 3607.0 ST 697.9 3R 440.0 SS 1904.2

ROE .2376 RRA -.1420 RC3 1.1908 FAU .60785 flRT -.6400 RRF -.8881 RTF .9825 CRT .2253 CRS .4340 CST -.7781

FDE-1.0709 FRA12.6589 FC-52.8037 8SP 15079 SGIS 4501.9 R23 .0566 R13 -.9838 LSA 1991.2 MSA 584.1 SSA 29.3

8DE .2859 BRA 1.0616 8CS 6.2523 FSP 12375 SG1 4475.5 SG2 487.0 THA 170.03 EL1 708.9 EL2 422.0 ALF 12.62

LAUNCH OATS NOV 2 1964 PLIGHT TIM( 322.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC C.OIIC DISTANCE 726.693 EARTH TO MARS

RL 148.42 LAL -.DO LOL 39.61 VL $2.786 GAL -3.ZZ AZL $8.50 HCA 223.73 SMA 186.08 ECC .20964 INC 1.4984 vl 30.020

RP 219.62 LAp -1.04 LOP 263.35 VP 22,255 GAP -8.25 AZP 91.08 TAL 341.23 TAp 204.96 RCA 147.05 APO 225.07 V2 25.027

tiC 273. 529 _. 15.69 GP 3.52 ZAL 116.23 2AP 84.68 ET9 179.44 ZA£ 117.77 ETE 176.34 ZAC 88.62 ETC 257.41 CLP 84.65

PLAN(TOCENTRIC CONIC

C3 10.023 VHL 3.166 OLA 25.46 RAL 184.93 RAO 8587.4 VI[L 11.464 PTH 1.99 VHP 2.829 DPA 9.45 RAp 171.03 ECC 1.1650

LNCH AZMTN LNCM TIM( L-I TIME INJ LAT INJ I._40 INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 $9 2T 2900.90 -28.S0 89.19 23.13 89.12 16 47 48 2300.8 -28.13 80.53

90.00 11 9 251 3868.28 -10,48 133.28 18.55 63.54 12 13 58 3265.3 -13.93 146.30

100.00 17 39 10 2578.97 -29.89 65.51 25.12 91.$9 18 22 15 1979.0 -29.35 56.74

100.00 12 12 21 3885.$2 -9.08 137.91 17.82 61.40 13 13 27 3085.3 -12.83 130.83

110.00 19 24 38 2249.$2 -33.59 40.15 22.81 96.95 20 2 7 1649.3 -32.23 31.17

110.00 12 43 216 3567.73 -5.91 128.29 15.29 58.27 15 42 57 2967.7 -10.30 121.95

DIFFERENTIAL C_RRECTIONS MID-CouRsE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .1499 TRA 1.1791 TC3-S.5787 BAU .8958 SGT 4770.8 8GR 903.4 IS3 $575.0 ST 757.1 8R A47.9 3S 1909.1

ROE .2451RflA -.1370 RC$ 1.1T08 FAU .6023T RRT -,8339 RRF -.9578 RTF .9850 CRT .1699 CRS .4358 CST -.8114

FDE-I.1ES7 FRA12,8319 FC-32.0159 BSP 18349 SG8 4903,4 R23 .050£ R13 *.9859 LSA 2017.5 MSA 589.4 SSA 29.1

608 .2841BRA 1.18T1BC3 6.6821FS4P 12237 SGI 4838.4 Sr_ 492.5 THA 170.95 EL1 762,8 EL2 438.1 ALF 8.5g

SS5



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 2 1984 FLIGHT TIM( 3Z4.00 ARRIVAL DATE SEP 2Z i985

EARTH TO NARS

186.05 [CC .20979 |NC 1.5111 vi 30.020

205.86 RCA 147.02 APO EZS.09 VZ 25.067

176.62 ZAC 86.37 ETC 267.50 CLP 62.71

HELIOCENTRIC CONIC D| STANCE 730.767

RL 148.4Z LAL -.DO LOt. 39.61 YL 32.788 GAL -3.26 AZL 88.49 HCA 224.85 SMA

RP 219.25 LAP *1.07 LOP 264.46 Vp 22.300 GAP -S.44 AZP 91,07 TAL 341.01 TAp

RC 274.90S GL 15.77 GP 3.44 ZAL 116.59 ZAP 82,72 [TS 179.57 ZA[ 115.59 IT(

PLAN[TOCENTRIC CONIC

C3 10.091 VHL 3.177 DLA 23.38 RAL 165.34 MAD 658T,4 VEL 11.466 pTH 1.99 VHP 2.845 DPA 9.71 RAP 170.26 ECC 1.4661

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

SO.O0 16 2 13 2898.11 -28.31 89,00 23.62 89.22 16 50 31 2298.1 -26.|z 60.34

90.00 11 10 O 3873.55 -10.30 158.56 19.01 63.48 12 14 34 $273.5 -13.78 14s.61

100.00 17 41 5Z E576.84 -29.86 85.35 23.61 91.47 16 24 49 1976.8 -29.34 56.58

100.00 12 13 3 $670.06 08,92 137.88 18.28 61.35 |3 14 i3 3070.1 -lZ.68 131.11

110.00 19 26 58 2648.03 -36.55 40,06 23.29 96.99 20 4 26 1648.0 -32.22 31.08

110.00 12 44 26 3571.66 -5.76 128.49 16,35 56,25 13 43 58 2971.6 -10.16 122.16

DIFFERENTIAL ¢_RECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

YOE .1SS? TRA 1.3095 TC$-7.0054 BAU ,967T $GT 5148,5 SGR 894,7 SG3 3§29.7 ST 819.6 SR 455.S SS 1912.6

ROE .2495 RRA -.1619 RC$ 1.1483 FAD .59504 RRT -,8266 RRF -.8489 RTF .9870 CRT .1210 CRS .4361 CST -.8392

FDE-I.IY07 FRAI_.5934 FC-$1,0499 BQHP 17636 ST_ §223.7 R23 ,0449 R13 -.9877 LSA 2045.6 MSA 593.7 SSA 28.8

SO( .2822 BRA 1.3159 0C$ 7.0989 FSP 12090 SGI 5199.9 302 498.$ THA 171.75 EL1 822.3 EL2 450.7 ALF 5.51

LAUt4CH DATE NOV 2 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC C_IC DISTANCE 734.848 EARTH TO MARS

RL 148.42 LAL -.00 LOL 39.61VL 32.787 GAL -3,30 AZL 88.48 HCA 225.96 SMA 186.03 ECC .20997 INC i.523| Vi 30.020

RP 218.89 LAP -1,10 LOP 263.58 VP 22.343 GAP -6.64 AZP 9|,06 TAL 340.77 TAP 206.73 RCA 146.99 APO 625.11 v2 25.108

RC 276.266 GI. 13.84 GP 3.35 ZAL 116.98 ZAP 80.20 ET3 179,_0 Z/dE 113.44 ST( 1TS.ee ZAC 88.13 ETC 257.39 CLP 80.79

PLAN[TOCENTRIC CCNIC

C3 10.163 VHL 3.1ii OLA 23.29 RAL 165.77 MAD 856T.4 VEL 11,470 PTH 1.99 VHP 2.968 DPA 9.95 RAP 169.A9 ECC 1.1678

LNCH AZI4TH LNCH TIME L-| TIM( |MJ LAT

90.00 iS 5 20 E894.62 -28,32

90.00 11 10 19 3879.87 -10.11

100.00 17 44 46 2574.02 -29,83

100.00 12 13 34 3675.71 -6.74

110.00 19 29 SZ E246.83 033.53

110,00 12 45 17 3376.28 -5.59

DIFFERENTIAL C_flECTION$

TOE .1164 TRA 1,4404 TC3-7.4215 8AU 1.0199

ROE .2541 RRA -,1266 tiC3 1.|258 FAU .56689

F0(-1.2273 FMAIE.SZ85 F¢-49.9935 2SP 18891

BDE .2903 9RA 1.4460 BC3 7.5064 FSP 11909

INJ L_NG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62,74 24.13 89.35 |6 53 34 9294.6 -28.10 80.08

153,93 29.48 63.41 12 14 39 3279.9 -13.60 146.99

6S.|4 24,11 9|.38 18 27 40 1974.0 -29.32 56.38

138._ 18.75 6|.30 13 14 50 3075.7 -12.50 131.43

_.22 93,79 97.07 20 6 58 1646.2 -32.19 30.94

L_,T4 |6,83 36.22 13 44 34 2976.3 -9.99 122.41

MID-COURSE [xl[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3511.8 SGR 886.0 SG3 3479.6 ST 883.4 SR 463.2 SS 1915.1

RRT -.8184 RRF -.8393 RTF .9887 CRT .OT6S CR3 .4393 CST -.6610

SG8 5586.5 R23 ,0409 R13 -.9892 LSA 2074.7 MSA 597.6 SSA Z8.5

$61 5539.6 $02 504.7 THA 172.44 EL1 884.4 EL2 461.4 ALF 3.16

LAUNCH GATE ROY 2 1964 FLIGHT Tiff( 328.00 ARRIVAL OAT[ SEP 26 1965

HELIOCENYRIC CONIC DISTANCE 738.936

RL 146.42 LkL -.00 LOL 39.61 VL 32.788 GAL -3.35 AZL 86.47 HCA 227.12 SMA

RP 216.52 LAp -1.12 LOP 266.?1 VP 22.391 GAP -6.63 AZP 91.04 TAL 340.52 TAp

RC 277.609 GL 15.90 GP 3.27 ZAL 117.38 ZAP 78.92 ETS 179.82 ZAE 111.31 ETE

PLANEY(_ENYRIC CON|C

C3 10.241 VHL 3.200 DLA 23.18 RAL 166._2 MAD 6567.4 VEL 11.473 PTH 1.99 VHP

EARTH TO MARS

186.05 ECC .21018 INC 1.5348 vl 30.020

207.64 RCA 146.95 APO 225.16 V2 25.148

177.12 ZAC 87.90 (TC 257.66 CLP 78.90

2.867 DPA 10.16 RAp 168.76 ECC 1.1685

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 8 45 2890.37 -26.31 88.43 24.66 69.50 16 56 55

90.00 11 10 26 3867.20 -9.86 154.35 19.97 63.33 12 15 15

100.00 17 47 56 2570.53 -29.85 64.66 24.64 91.72 18 30 47

100.00 12 13 57 3632.23 -8.52 138.57 19.24 61.24 13 15 20

110.00 16 32 20 2243.96 -33.51 39,74 24.30 97.17 20 9 44

110.00 12 46 3 3581.$1 -5.38 129.02 17.32 56.19 13 45 45

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1014 TRA 1.5741 TC3-7.8916 BAU 1.0814 SGT 5873.0 SGR 876.9 SG3 3422.1

ROE .2399 RRA -.1216 RC3 1.1014 FAU .57740 RflT -,8093 RRF -.9298 RTF .9900

FDE-S.ER57 FRAtE.4456 FC-48.8109 8SP 20137 $08 5938.1 R23 .0379 R13 -.9904

ROE .2739 BRA 1.5787 BC3 7.8987 FSP 11707 SG1 5916.0 362 511,3 THA 173.06

LAUNCH DATE NOV 2 11H_4 FLIGHT TIN[ 330,00

HELIOCENTRIC ¢_NIC DISTANCE 743,030

RL 148.42 LAL -.00 LOL 39.61VI. 32.788 GAL -3.40 AZL 88,48 HCA 228.23 SNA

RP 218.13 LAP -1.15 LOP 267.85 VII 22,438 GAP -7,02 AZW 91,03 TAt. 340,25 TAP

RC 270,933 fd. IS.93 GP 3,19 ZAL 117.81 ZAP TT,Oe ET8 179,93 ZA( 109,21ETE

PLAN(TOC(NTRICCONI_

CS 10.326 VHL 3.213 DLA 23,05 RAL 166,68 MAD 6567.4 VI[L 11.477 PTH 1.99 VHp

2290.4 -28.08 79.77

3287.2 -13.39 147.42

1970.5 -29.29 56.12

3062.3 -12.30 131.81

1644.0 -32.1G 30.77

2981.6 -9.79 122.70

ORBIT DETERMINATION ACCURACY

ST 949.4 SR 470.9 SS 1917.0

CRT .0361 CRS .4436 CST -.6787

LSA 2106.0 MSA 601.6 SSA 26.2

EL1 949.6 [L2 470.5 ALF 1.36

ARRIVAL DATE SEP 28 1965

EARTH TO MARS

166.06 ECC .21043 _NC 1.5460 vl 30.020

208.51RCA 146.91APO 225.21VZ 25.168

177,34 ZAC 87.68 ETC 257.77 CLP 77.04

LNCH AZ14TH LNCH TIM( L-I T|NI[ INJ LAT INJ LONG

90.00 16 12 28 2893.39 -26.32 88.07 25,21 89,68 17 0 34

SO.DO It 10 26 3895.50 -9.63 154.83 20.47 63.24 12 15 22

100.00 17 51 23 2386,43 -29.84 64,58 25.18 91.88 18 34 10

100.00 12 14 19 3689.67 -8,28 138.98 1R.TS 61.18 13 15 42

110.00 16 35 21 2241.22 -33,49 39,33 24.84 97,29 20 12 42

110.00 12 46 44 3587.67 -5,1S 129.34 17.84 56,16 13 46 32

DIFFERENTIAL C_RECTIONS NIO-COURWE EvlrCUT|ON ACCURACY

TDE .0825 TRA 1.7095 TC3-8.2059 BAU 1.1425 SGT 8119.5 SGR 867.8 SG3 3358.8

ROE .2635 RRA -.1157 RC3 1.0769 FAU ,58694 RRT 0.7995 RRF -.8192 RTF .9910

FDE-I.3436 FRA12.3462 FC-47,5326 BSP 21366 SG8 8289.7 Rt$ ,0335 R13 -.9914

BO[ .2779 BRA 1.7134 BE3 8.6786 FSP 11482 SG1 6262.3 _ 518.0 THA 173,60

2.913 DPA 10.40 RAP 168.03 [CC 1.1699

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

_r_SS.4 -28.06 79.41

3295.3 -13.13 147,91

1986.5 -19.26 $5.92

3069,T -12.07 132.24

1841,2 -36.16 30.37

2987.7 -R.36 113.02

ORBIT DETERMINATION ACCURACY

ST 1016.9 SR 478.6 68 1916.3

CRT -,0014 CR$ .4489 CST -,8934

LSA 213R.3 MSA 604.6 SSA 27.S

EL1 1016,2 EL2 4?8.6 ALF I79.96

684



JPI. TM 33-100 WARTH--MAR8 TRAJECTORIES (VOI-- I. 1964)

LAUNCH DATE NOV 8 1964

HELIOCENTRIC _llC

RL 141.42 LAL -.00

RP 217.80 LAP -1.18

RC 180.240 6L 15.99

PLAM(TOCENTRIC CONIC

CS 10.418 VHL S.22R

LNCM AZNTM LNCH TIM(

90.00 16 16 11)

90.00 11 10 15

100.00 17 38 6

100.00 12 14 19

110.00 Ii 38 34

110.00 12 47 20

FLIGHT TIM( 33Z.OQ ARRIVAL DATE $EP SO 1965

DISTANCE 747.132 EARTH TO MARS

LOt. 39.61 VL 32.788 GAL -3.45 AZL 88.44 HCA 229.39 SMA 186.07 ECC .21071 INC 1.5570 Vl 30.020

LOP 266.99 VP 22.482 GAP -7.21 AZP 91.01 TAL 339.97 TAp 209.$7 RCA 146.86 APO 22S.E? V2 25.226

GP S.II ZAL 118.27 ZAP 75.24 ET8 180.04 ZAE 107.14 ETE 177.56 ZAC 87.48 ETC E57.88 CLP ?S.2Z

OLA 22.90 RAL 167.18 RAO 6567.4 VEL 11.481 PTH 2.00 VHp 2.941 DpA 10.80 RAP 167.$9 ECC 1.1715

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CMT TIM INJ M LAT INJ M LONG

2879.73 -28.32 67.65 25.77 89.89 17 4 29 Z679.7 -28.06 79.00

3904.73 -9.33 155.36 20.99 63,15 12 15 ZO SS04.7 -12.8R 148.46

2561.76 -29.83 64.23 23.74 92.0_ 18 57 48 19R1.8 -29.22 35.48

3697.93 -8.01 139.45 20.28 61.10 13 15 57 3097.9 -11.80 132.71

2238.04 -33.44 39.29 25.39 97.44 20 15 52 1638.0 -32.07 30.$3

3594.42 -4.90 129.69 18.37 56.13 13 47 14 2994.4 -9.31 123.39

DIFFERENTIAL CCRRECTIONS

TO( .0614 TRA 1.8470 TC3-8.$706 BAU 1.2026

ROE .2712 RRA -.1102 tiCS 1.0510 FAU .38340

FOE-1.4060 FMA12.2308 FC-48.1343 BSP 22581

ROE .2781 8RA 1.8306 6CS 8.8649 F_MP 11248

LAUNCH OAT( NOV 2 1964

NEL|OCENTRIC CCNIC

RL 146.42 LAL -.00

RP 217.44 LAp .-1.21

RC 281.529 GL 16.06

PLANETOCENTRIC CONIC

C3 10.517 VHL S.243

LNCH AZMTH LNCH TIM(

90.00 16 20 48

90.00 11 9 35

100.00 17 59 5

100.00 12 14 16

110.00 19 42 2

110.00 12 47 $1

DIFFERENTIAL CORRECTIONs

TOE .0479 TRA 1.9978 TC3-8.8851 BAU 1.2572

ROE .2756 RRA -.1061 RCS 1.0169 FAU .53878

FOE-1.3806 FRAlZ.1870 FC-44.3495 8_Me 2401R

ROE .2797 8RA 2.0004 BC3 8.9413 FSP 11171

ORBIT DETERMINATION ACCURACY

ST 1086.1SR 486.1 98 1918.R

CRT -.0359 CR$ .4550 CST -.90SS

LSA 2174.4 MSA 607.8 SSA Z7.S

ELI 1086.2 EL2 485.7 ALF 178.85

ARRIVAL DATE OCT 2 1965

EARTH TO MARS

186.08 ECC .21102 INC 1.5676 Vl 30.020

210.22 RCA 146.81 APO 225.34 VZ 25.266

177.75 ZAC 87.26 ETC 257.94 CLP 76.44

MID-C.O_RSE EXECUTION ACCURACY

SGT 6379.5 SMI 858.6 SG3 3289.3

RRT -.7889 RRF -.6082 RTF .9919

SG8 6635.3 R23 ,0337 R13 -.9922

SGI 6814.5 SG2 524.8 THA 174.08

FLIGHT TIM( 334.00

DISTANCE 751.236

LOL 39.61VL 32.789 GAb -3.§0 AZL 88.43 HCA 230.54 SMA

LCP 270.14 VP 22.527 GAp -7.40 AZP 9|.00 TAL 339.68 TAP

GP 3.03 ZAL 118.74 ZAp 73.46 ET$ 180.14 ZN[ 105.11ETE

DLA 22.73 RAL 167.66 MAD 6567.4 M(L 11.485 PTH 2.00 VHP 2.9?2 OpA 10.78 RAP 166.77 ECC 1.1731

L-I TIM( INJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2873.39 -28o32 67.19 26.38 90.12 17 8 41 2273.4 -28.00 78.54

5914.90 -9.03 155.94 21.$4 83.05 12 13 10 3314.9 -12.58 149.06

2356.47 -29.81 63.84 26.33 92.26 18 41 41 1956.5 -29.18 55.09

3707.05 -7.71 139.96 20.63 61.03 13 16 5 3107.1 -11.52 133.24

2234.41 -33.43 39.01 2S.98 97.60 20 19 16 1634.4 -32.02 30.06

3801.89 -4.81 130.08 18.92 58.09 13 47 53 3001.9 -9.04 123.79

MID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6917.0 S_ 845,6 SG3 3207.7 ST 1163.9 SR 491.1 SS 1917.4

RRT -.7768 flRF -.7944 RTF .9924 CRT -.0563 CRS .4450 CST -.9185

6968.5 R23 .0300 RI3 -.9927 LSA 2214.0 MSA 607.9 SSA 27.5

SGl 6948.3 SG2 530.1 THA 174.54 EL1 1164.3 EL2 490.2 ALF 178.35

LAUNCH DATE NOV 2 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 755.352 EARTH TO MARS

RL 148.42 LAL -.00 LOL 39,61 VL 32.790 GAL -3.56 AZL 88.42 HCA 231.69 SNA 186.10 ECC .21136 INC 1.5779 vl 30.020

RP 217.09 LAP -1.24 LOP 271.29 vP 22.575 GAP -7.58 AZF 90,98 TAL 559.37 TAp 211.06 RCA 146.76 APO 225.43 V2 25.307

RC 282.801 GL 16.05 GP 2.95 ZAL 119.24 ZAp 71.72 ETS 18_.23 ZA( 103.11ETE 177.94 ZAC 87,07 ETC 258.01CLP 71.69

PLANETOCENTRIC CONIC

C3 10.624 VHL 3.259 OLA 22.55 RAL 168.17 MAD 6567.4 VEL 11.498 PTH 2.00 VHp 3.006 DpA 10.95 RAp 166.18 ECC 1.1748

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONG

90.00 16 25 20 2866.55 -28.51 86.69 26.97 90.38 17 15 6 2266.5 -27.96 ?8.04

go.oo 11 9 27 3925.65 -8.69 156.57 22.09 62.94 12 14 55 3325.9 -12.25 149,70

100.00 18 3 16 2550.72 -29.80 63.41 26.93 92.49 18 45 47 1950.7 -29.15 54.67

100.00 12 14 11 3716.90 -7.58 140.51 21.39 60.95 15 16 8 3116.9 -11.20 133.80

110.00 19 45 39 2230.4_ -55.59 38.70 26.55 9?.78 20 22 50 1630.A -31.96 29.77

110.00 12 48 18 3609.96 -4.31 130.51 1g.49 56.06 13 48 28 3010.0 -8.73 12A.22

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .0180 TRA 2.1341 TC3-9.2235 8AU 1.5176 SGT 7256.2 SGR 838.7 SG3 3133.4 ST 1252.5 SR 499.7 SS 1917.5

ROE .2822 RRA -..0998 RC5 .9g56 FAU .52795 RRT -.7654 RRF -.7837 RTF .9931 CRT -.0930 CRS .4617 CST -.9256

FOE-1.4865 FRA_2.O013 FC-45.0253 BSP 25072 SGO 7304.5 R23 .0301RI3 -.9935 LSA 2251.9 NSA 611.2 SS4 26.9

ROE .2828 BRA 2.1565 8C3 9.2771FSp 10817 SGI ?284.7 SG2 537.6 THA 174.92 EL1 1233.3 EL2 497.1ALF 177.42

LAUNCH DATE NOV 2 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC

RL 148.42 LAL -.00

RP 216.74 LAp -1.27

RC 284.057 GL 16.07

PLANETC_CENTRIC CONIC

C3 10.758 VHL 3.277

LNCH AZMTH LNCH T|ME

90.00 16 30 7

90.00 11 6 52

IO0.OO 18 • 42

IOO.OO 12 13 58

110.00 19 49 21)

110.00 12 48 40

DIFFERENTIAL CORRECTIONS

TOE -.0129 TRA 2.2743 TC3-9.5373 BAu 1.3763

ROE .2885 RRA -.0938 RC3 .9708 FAU .51560

FOE-1.5726 FRAIl.9231 FC-41.SGRT BSP 26135

BDE .2888 8RA 2.2766 BC3 9.5868 FSP 10488

DISTANCE 759.474 EARTH TO MARS

LOL 39.61 VL 32.791 GAL -3.62 AZL 88.41 HCA 232.84 SMA 186.12 ECC .21174 INC 1.5879 vl 30.020

LOP 272.44 VP 22.618 GAP -7.77 A ZP 90.96 TAL 339.05 TAp 211.89 RCA 146.71 Apo 225.53 V2 25.346

GP 2.87 ZAL 119.73 ZAP ?O.Dl ETS 180.32 ZAE 101.15 ETE 178.11 ZAC 86.89 ETC 258.09 CLp 69.98

OLA 22.35 RAL 168.70 MAD 656?.4 VEL 11.495 PTH 2.00 VHp 3.043 DpA 11.10 RAp 165.63 ECC 1.1767

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2859.11 -28.31 88.14 27.60 g0.65 17 17 46 225g.1 -27.92 7?.50

393?.64 -8.33 157.24 22.67 62.84 12 14 29 3537.6 -11.91 150.39

2344.46 -29.78 82.95 27,53 92.73 18 50 6 1944.5 -29.08 54.21

$727.52 -7.03 141.10 21.97 60.87 15 16 5 3127.5 -10.86 154,41

2226.05 -33.35 38.37 27.15 97.97 20 26 35 1626.0 -31.89 29,45

3618.70 -3.97 130.97 20.08 $6.02 13 48 5g 3018.7 -8.41 124.68

MIO-C_RSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 7386.7 SGR 831.1SG3 3053.9 ST 1303.6 SR 507.6 SS 1917.5

RRT -.7634 RRF -.??22 RTF .9g36 CRT -,1263 CRS .4752 CST -.9323

Sr_ 7632.1 R23 .0299 R13 -.g938 LSA 2292.8 MSA 613.3 SSA 26.3

SGI 7612.7 SG2 344.6 THA 175.26 ELI 1306.5 EL2 502.9 ALF 176.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV Z 1964

HELI(_ENTRIC CoNIC

RL 148.42 LAL -.00

RP 216.39 LAP -1.29

RC 285.296 GL 16.07

PLANETOCEMTR1C CoNIC

C3 10.861VHL 3.295

LNCH AZMXH LHCH TIME

gO.DO 16 35 8

gO.DO 11 8 9

100.00 18 12 ZO

100.00 12 13 38

110.00 19 53 29

110.00 1Z 48 39

FLIGHT TIN[ 340.00 ARRIVAL DATE OCT B 1965

LOt. 39.61 VL 3Z.793 GAb

LOP 273.3g VP 22.663 GAP

GP Z.80 ZAL 120.29 ZAP

DISTANCE 783.801 EARTH TO MARS

-3.88 AZL 88,40 HCA 234.00 SMA 186.14 ECC .Z1216 INC 1.5976 Vl 30.020

-7.94 AZP 90.94 TAL 338.71 TAP 212.70 RCA 146.65 APO 225.63 V2 25.365

.r_8.34 ETS 180.40 ZAE 99.23 ETE 178.27 ZAC 86.72 ETC 258.16 CLP 68.32

OLA 22.13 RAL 169.24 RAO 8567.4 VEL 11.500 PTH 2.00 VHP 3.082 OpA 11.24 RAP 165.12 ECC 1.1767

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2851.18 -28.30 85.58 28.24 90.94 17 22 39 2251.2 -27.87 76.92

3950.21 -7.94 157.96 23.28 62.73 12 14 0 3350.2 -11.53 151.12

2537.75 -29,76 62,45 28.18 92.99 18 54 38 1937.7 -29.02 53.72

3738.88 -6.66 141.73 22.58 60.79 13 15 57 3136.9 -10.50 135.05

2221.31 -33.31 38.01 27.79 98.18 20 30 30 1621.3 -31.82 29.10

3629.06 -3,62 t31.46 20.99 55.99 13 49 27 3026.1 -8.06 125.18

DIFFERENTIAL CORRECTIONS MID-COUR$1[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.0454 TRA 2.4172 TC3-9.8277 BAU 1.4336 SGT 7908.8 SGR 823.5 $63 2970.6 ST 1377.1 SR 515.2 $S 1917.5

ROE .2948 RRA -.0680 RC3 .9453 FAU .50228 RRT -.7409 RRF -.7601RTF .9941 CRT -.1572 CRS .4660 CST -.9363

FoE-t.6508 FRAtt.6436 FC-40.0349 BSP 27190 SGB 7951.5 R23 .0297 R13 -.9942 LSA 2336.7 NSA 615.0 SSA 25.9

BDE .2963 8RA 2.4188 9C3 9.6730 FSP 10169 SGI 7932.4 SG2 551.4 THA 175.57 EL1 1379.9 EL2 507.8 ALF 176.11

LAUNCH DATE NOV 2 1964 FLIGHT TIM( 342.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 767.734 EARTH TO MARS

RL 148.42 LAL -.00 LOL 39.61 VL 32.794 GAL -3.75 AZL 68.39 HCA 235.16 SMA 186.17 ECC .21261 INC 1.6071 vl 30.020

RP 216.03 LAP -1.32 LOP 274.75 VP 22.709 GAP -8.12 AZP 90.92 TAL 338.36 TAP 213.51 RCA 146.59 APO 225.75 V2 25.423

RC 266.320 6L 16.07 Gff 2.73 ZAL 1_0,84 ZAP M.72 ET3 190.47 ZAE 97.35 ETE 176.42 ZAC 86.55 ETC 256.22 CLP 66.69

PLAN[TQCENTR|C CONIC

C3 10.992 VHL 3.315 OLA 21.90 RAL |69.79 RAO 6567.4 V(L 11,506 PTH 2.00 VHP 3.124 DPA 11.35 RAP 164.66 ECC 1.1809

LNCH AZ14TH LI_H TIME L-I T|IAE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 16 40 22 2842.79 -28.29 84.95 28.90 9t.25 17 27 45 2242.6 -27.82 76.32

90.00 11 7 21 3963.53 -7.52 158.71 23.87 62.62 12 13 25 3363.5 -11.13 151.90

100.00 18 17 11 2530.60 -29.73 61.92 28.84 93.27 18 59 22 1930.6 -28.96 53.20

100.00 12 13 13 3750.95 -6.25 142.40 23.18 60.71 _3 15 44 3150.9 -10.11 135.74

110.00 19 57 40 2219.23 -33.29 3H.92 28.48 98.40 20 34 36 1616.2 -31.74 28.72

110.00 12 49 13 3638.08 -3.24 131.98 2t.31 55.95 15 49 51 3038.1 -7.68 125.72

DIFFERENTIAL COIRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.0796 TRA 2.9@36 TC-10.0930 BAU 1.4894 _T 8222.§ _ 815.9 SG3 2884.6 ST 1453.0 SR 522.5 9S 1917.0

ROE .3010 RRA -.08R4 RC3 .9194 FAU .48823 RflT -.7280 _ -.7478 RTF .9944 CRT -.1860 CR9 .4999 CST -.9436

FDE-t.720£ FRAIl.4915 FC-38.4524 BDP 28248 S_ 8292.9 323 .0296 R13 -.9946 LSA 2383.0 MSA 616.Z SSA 25.4

BDE .3113 MA 2.5850 BC310.1548 FSP 9883 SGI 8244.1 $62 557.9 THA 175.85 ELI 1456.7 EL2 512.0 ALF 175.63

LAUNCH DATE NOV 2 1964 FLIGHT TIME 344.00 ARRIVAL DATE OCT 12 1985

DISTANCE 771.873 EARTH TO MARS

32,796 GAL -3.82 AZL 88.39 HCA 236.32 SMA 186.20 ECC .21309 |NC 1.6164 vl

VZ

CLP

HELIOCENTRIC CoNIC

RL 146,42 LAL -.O0 LOt. 39.61VL 30.020

RP 215.71 LAp -1.34 LOP 275.g2 VP 22,754 GAP -8.29 AZP 90.90 TAL 337.99 TAp 214.31RCA 146.52 Apo 225.88 25.46!

RC 287.726 GL 16.06 GP 2.66 ZAL 121.42 ZAP 65.14 ETS 160.54 ZAE 95.50 ETE 178.56 ZAC 86.40 ETC 258.27 65.11

PLAN[TOCENTRIC CONIC

C3 11.133 VHL 3.337 DLA 21.66 RAL 170.36 RAO 8587.4 VEL 11.512 PTH 2.01VHp 3.|68 DpA 11.46 RAp 164.24 ECC 1.1932

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

gO.DO 16 45 48 2833.98 -28.28 64.31 29.59 91.57 17 33 2 2234.0 -27.76 75.68

gO.DO 11 S 27 3977.57 -7.08 159.51 24.50 62.51 12 12 45 3377.6 -10.71 132.71

100.00 16 22 13 2523.07 -29.70 61.36 29.51 93.56 19 4 17 1923.1 -28.69 52.65

100.00 12 12 43 3763.71 -5.85 145.11 23.62 60.63 13 15 27 3163.7 -9.70 136.46

110.00 20 2 1 2210.84 -33.20 37.21 29.07 98.64 20 38 52 1610.8 -31.65 28.32

110.00 12 49 24 3648.70 -2.83 132.54 21.96 55.92 13 50 13 3048.7 -7.29 126.28

DIFFERENTIAL CCARECTIONs MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.1163 TRA 2.7128 TC-10.3332 BAU 1.5437 SGT 8527.0 9DR 808.6 SG3 2796.5 ST 1530.9 SR 529.4 Ss 1915.9

ROE .3071RRA -.0769 RC3 .8934 FAU .47365 RRT -.7148 RRF -.7347 RTF .9947 CRT -.2136 CRS .5112 CST -.9485

FOE-1.7827 FRAIt.2768 FC-36.83310SP 29278 S¢,8 8565.3 fl23 .0294 R13 -.9948 LSA 2431.9 MSA 616.3 SSA 2A.9

BOE .3264 BRA 2.7139 BC310.3717 FSP 9558 SGI 8546.7 862 564.1 THA 176.11 EL1 1535.6 EL2 515.6 ALF 175.24

LAUNCH OATE NOV 2 1964 FLIGHT TIN( 346.00 ARRIVAL DATE OCT 14 1965

EARTH TO MARS

237.49 SMA 186.23 ECC .21360 INC 1.6254 vl 30.020

337.61 TAp 215.09 RCA 146.45 APO 226.01 V2 25.498

93.70 ETE 178.69 ZAC 86.26 ETC 256.33 CLP 63.57

HELIOCENTRIC C_N|C DISTANCE 778.016

RL 146.4Z LAL -.00 LOL 39.61 VL 32.798 GAL -3.89 AZL 86.37 HCA

RP 215.38 LAP -1.37 LOP 277.08 VP 22.798 GAP -8.46 AZP 90.87 TAL

RC 268.924 GL 16.04 GP 2.59 ZAL 122.02 ZAP 63.59 ET9 180.61 ZN[

PLAN_TOCENTflIC CoNIC

C3 11.283 VNL 3.359 DLA 21.39 RAL 170.94 RAO 8587.4 V_L 1t.518 PTH 2.01VHP 3.215 DpA 11.54 RAp 163.86 ECC 1.1857

LNCH AZNTH LNCH TIM( L-I TIME |NJ LAT |NJ L_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 16 51 26 2824.78 -28.26 83.83 30.29 91.91 17 38 30

90.00 11 5 28 3992.29 -6.62 180.34 25.15 62.40 12 12 0

100.00 18 27 27 2515.17 -29.96 60.78 30.20 93.67 19 9 22

100.00 12 12 8 3777.13 -5.38 143.86 24.47 60.55 13 15 5

110.00 20 6 32 2205.16 -33.14 36.76 29.75 98.89 20 43 17

110.00 12 49 52 3959.91 -2.40 133.12 22.82 55.89 13 50 32

DIFFERENTIAL CORRECTIONS MIO-COUmlA[ EXECUTION ACCURACY

TOE -.1548 TRA 2.8650 TC-10.5494 BAu 1.5987 SGT 8822.8 SGAt 601.5 863 2707.0

ROE .3133 flRA -.0715 RC5 .8676 FAU .45873 RRT -.7013 RRF -.7216 RTF .9949

FOE-1.8416 FRAtI.0982 FC-35.1993 B_P 30299 SG8 8859.2 R23 .0294 R13 -.9951

BOE .3495 BRA 2.8659 6C510.5850 Fsp 9256 SG1 8840.8 _E 570.2 THA 176.54

2224.8 -27.69 75.01

3392.3 -10.26 153.56

1915.2 -28.81 52.08

3177.1 -9.26 137.22

1605.2 -31.56 27.91

3059.9 -6.86 126.88

ORBIT DETERMINATION ACCURACY

ST 1610.7 3R 536.1 SS 1914.6

CRT -.2395 CRS .5225 CST -.9527

LSA 2483.3 MSA 616.5 SSA 24.5

EL1 1616.4 (L2 518.7 ALF 174.92
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 2 1964

HELIOCENTRIC CC_IIC

RL 148.42 LAL -.O0

RP 215.05 LAP -1.40

RC 290.105 GL 16.01

PLANETOCENTRIC CONIC

C3 11.445 VHL 3.305

LNCH AZMTH LNCH TIME

go. D0 16 57 13

90.00 !1 4 25

100.00 18 32 50

tOO.DO 12 11 2g

110.00 20 11 12

110.00 12 49 37

FLIGHT TIME 348.00 ARRIVAL DATE OCT 16 1965

DISTANCE 780.166 EARTH TO MARS

LOL 39.61 VL 32.800 GAL -3.88 AZL 88.37 HCA 238.66 SMA 186.27 ECC .21416 INC 1.6342 vl 30.020

LOP 278.25 VP 22.843 GAP -8.63 AZP 90.85 TAL 337.21 TAp 215.87 RCA 146.38 AlSO 228.16 V2 25.535

GP 2.52 ZAL 122.63 ZAp 62.09 (IS 180.67 ZAE 91.94 ET[ 178.82 ZAC 86.14 ETC 258.37 CLP 62.06

DLA 21.11RAL 171.54 RAO 6567.4 VEL 11.525 PTH 2.01VHp 3.264 DpA 11.61 RAp 163.52 ECC 1.1883

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2815.25 -28.23 82.84 51.00 92.25 17 44 9 2215.3 -27.62 74.33

4007.66 -6.13 161.21 25.82 62.30 12 11 12 3407.7 -9.79 154.45

2506.96 -29.62 60.17 30.91 94.19 19 14 37 1907.0 -28.73 51.48

3791.19 -4.91 144.63 25.15 60.48 13 14 40 3191.2 -8.81 138.01

2199.20 -33.08 36.32 30.44 99.15 20 47 51 1599.2 -31.46 27.47

3671.70 -1.95 133.74 23.31 55.87 13 50 48 3071.7 -6.42 127.50

DIFFERENTIAL CORRECTIONS

TOE -.1969 TRA 3.0189 TC-10.7445 BAU 1.6487

ROE .3196 RRA -.0663 RC3 .8423 FAU .44380

FDE-I.8999 FRAlO.S929 FC-33.5767 OSP 31274

DOE .3754 BRA 3.0196 BC310.7774 FSP 8949

LAUNCH DATE NOV 2 1964

HELIOCENTRIC CONIC

RL 148.42 LAL -.00

RP 214.72 LAp -1.42

RC 291.272 GL 15.98

PLAN(TOCENTRIC CONIC

C3 11.613 VHL 3.408

LNCH AZIATH LNCH TIM(

90.00 17 3 11

90.00 11 3 17

100.00 16 38 23

100.00 12 10 47

110.00 20 16 1

110.00 12 49 36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9110.2 8GR 795.1 SG3 2617.1 ST 1692.0 SR 542.8 SS 1913.2

RRT -.6878 RRF -.7086 RTF .9951 CRT -.2652 CRS .5344 CST -.9564

$¢,8 9144.8 R23 .0295 R13 -.9952 LSA 2537.2 MSA 616.1 SSA 24.1

SGI 9126.7 $62 576.1 THA 176.55 ELI 1698.7 EL2 521.2 ALF 174.63

FLIGHT TIME 350.00 ARRIVAL DATE OCT 18 1965

DISTANCE 784.320

32.803 GAL -4.04 AZL 88.36 HCA 239.83 SMA 186.31 ECC .21475

22.887 GAp -8.80 AZlP 90.83 TAL 336.80 TAp 216.63 RCA 146.30

LOL 39.61VL

LOP 279.43 VP

EARTH TO MARS

INC 1.6429 vl 30.020

APO 226.32 V2 25.572

G.P 2.46 ZAL 123.26 ZAP 60.64 ET3 160.73 ZN[ 90.21 ETE 178.93 ZAC 86.02 ETC 238.41 CLP 60.61

DLA 20.82 RAL 172.14 RAD 6367.4 VEL 11.533 PTH 2.01 VHP 3.315 DpA 11.66 RAp 163.23 ECC 1.1911

L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2803.42 -26.21 82.22 31.74 92.61 17 49 56 2205.4 -27.55 73.62

4023.65 -5.62 162.11 26.50 62.20 12 10 21 3423.6 -9.30 155.37

2498.45 -29.58 59.54 31.64 94.51 19 20 1 1898.4 -26.64 50.86

3805.86 -4.42 145.44 25.64 60.41 13 14 12 3205.9 -8.32 138.84

2193.00 -33.01 35.85 31.15 99.42 20 52 34 1593.0 -31.36 27.02

3664.06 -1.48 134.38 24.01 55.85 13 51 2 3084.1 -5.95 128.15

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9386.8 _ 789.0 SG3 2526.9 ST 1775.6 SR 549.2 S3 1911.5

RRT -.ET4R RRF -.6955 RTF .9953 CRT -.2898 CRS .546! CST -.9598

S_dS 9421.9 R25 .0296 R13 -.9954 LSA 2594.0 MSA 615.3 SSA 23.6

$61 9404.0 SG2 581.8 THA 176.74 ELI 1783.4 EL2 523.3 ALF 174.39

DIFFERENTIAL C.CIIRECTIONS

TOE -.2413 TRA 3.1766 TC-10.9143 BAU 1.6993

ROE .3259 RRA -.0612 RC3 .8173 FAU .42666

F0(-1.9537 FRAlO.6966 FC-31.9560 DSP 32237

DOE .4055 BRA 3.1772 6C310.9449 FSP 6646

LAUNCH DATE NOV 2 1964 FLIGHT TIME 552.00 ARRIVAL DATE OCT 20 1965

HEL|OCEMTRIC CONIC DISTANCE 788.4r78 EARTH TO MARS

RL 148.42 LAL -.00 LOt. 39.61 VL 32.805 GAL -4.12 AZL 88.55 HCA 241.01 SMA 186.35 ECC .21557 INC 1.6515 vl 30.020

RP 214.40 LAp -1.44 LOP 280.61VP 22.931 GAP -8.96 AZP 80.80 TAL 336.37 TAp 217.38 RCA 146.22 Apo 226.49 V2 25.603

RC 292.426 GL 15.93 GP 2.39 ZAL 123.91 ZAP 59.22 ET6 180.78 ZAE 88.53 [TE 179.04 ZkC 85.91ETC 258.44 CLP 56.19

PLANETOCENTR1C CONIC

C3 11.795 VHL 3.434 DLA 20.51RAL 172.76 RAO 6567.4 VEL 11.540 PTH 2.01VHP 3.369 DpA 11.69 RAP 162.88 ECC 1.1941

LNCH AZNTH LNCH TIME b-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZIATH INJ TIME PO CST TIN INJ Z LAT |NJ 2 LONG

90.00 17 9 17 2795.33 -28.17 81.48 32.49 92.98 17 55 53 2195.3 -27.46 72.89

90.00 11 2 7 4040.24 -5.10 163.05 27.21 62.11 12 9 27 3440.2 -8.79 156.32

100.00 18 44 5 2489.67 -29.53 56.89 32.38 94.85 19 25 34 1889.7 -26.55 50.23

100.00 12 10 0 3821._2 -3.90 146.29 26.55 60.34 13 13 42 3221.1 -7.82 139.69

110.00 20 20 57 2186.56 -32.94 35.33 31.86 99.70 20 57 24 1586.6 -31.23 26.55

110.00 12 49 37 3696.98 -.99 135.06 24.74 55.83 13 51 14 3097.0 -5.46 128.$3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2366 TRA 3.3386 TC-11.0562 BAU 1.7479 8GT 9657.7 SGR 763.2 SG3 2438.5 ST 1861.1SR 555.2 SS 1908.3

RDE .332t RRA -.0563 RC3 .7924 FAU .41328 RRT -.6605 RRF -.6621RTF .9954 CRT -.3120 CRS .5563 CST -.9628

FOE-1.9967 FRAlO.5037 FC-30.3340 BSP 33223 _ 9689.4 RZ3 .0296 fl13 -.9953 LSA 2652.5 MSA 614.2 SSA 23.2

BOE .4387 BRA 3.3393 8C31|.0846 F_P 6365 SG| 9671.6 SG2 587.2 THA 176.92 EL1 1869.9 EL2 525.0 ALF 174.23

LAUNCH DATE NOV 2 1964 FLIGHT Title 354.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC DISTANCE 792.642 EARTH TO MARS

RL 148.42 LAb -.00 LOL 39.61VL 32.606 GAL -4.21AZL 80.34 HCA 242.19 SlAA 186.40 ECC .21604 INC 1.6595 vl 30.020

RP 214.08 LAp -1.47 LOP 281.79 W' 22.975 GAP -9.13 AZP 90.77 TAt. 335.93 TAp 218.12 RCA 146.13 APO 226.67 V2 25.644

RC 293.566 GL 15.88 r,P 2.33 ZAL 124.38 ZAP 57.84 ETS 180.82 ZA_ 86.88 ET( 179.15 ZAC 85.81 ETC 258.47 CLP 57.81

PLANETOCENTRIC CONIC

C3 11.988 VHL 3.462 OLA 20.19 RAL 173.39 RAD 856T.5 VEL 11.549 PTH 2.02 VHp 3.424 OPA 11.71 RAP 162.77 ECC 1.|973

LNCH AZ14TH LNCH TIM( L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIN( PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 17 15 32 2765.01 -28.13 80.73 33.26 93.36 18 I 57 2165.0 -27.37 72.15

90.00 11 0 53 4057.38 -4.55 134.01 27.84 62.02 12 8 30 3457.4 -6.26 157.29

100.00 13 49 54 2460.66 -L_9,46 58.23 33.14 95.Z0 19 S| 15 1880.7 -28.45 49.58

100.00 12 9 11 3836.94 -3.37 147.16 27,28 60.28 13 13 8 3236.9 -7.30 140.58

110.00 20 26 2 2179.96 -32.86 34.86 32.82 99.99 21 2 22 1560.0 -31.13 26.07

110.00 12 49 33 8710.43 -.47 135.76 25.48 55.82 13 51 24 3110.4 -4.95 129.54

DIFFERENTIAL C(]IRECTIGNS MID-CoURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3396 TRA 3.4990 TC-11.1902 RAU 1.7977 _T NZO.8 8r_t TTt.T 9,63 2348.3 ST 1948.1 M 361.5 SS 1907.6

ROE .3386 flflA -.0514 RC3 .7693 FAU .39886 RRT -.6475 RRF -.6699 RTF .9955 CRT -.3374 CRS .5705 CST -.9654

FDE-Z.0566 FRAID.2916 FC--26.8039 BDP 34063 S_ 9951.3 RZ3 .0302 R13 -.9956 LSA 2715.4 NSA 612.9 SSA 22.8

DOE .4797 BRA 3.4993 BC311.2166 FSP 8045 SGI 9933.6 SG_ 592.6 THA 177.08 ELI 1958.0 ELI 525.9 ALF 174.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAUNCH DATE NOV 2 1964

HELIOCEMTRIC CQN1C

RL 148.46 LAL -.DO

RP Et3.TT LAP *t.4S

RC 994.&93 GL 16.69

PLANET_ENTRIC CONIC

C3 18.164 VHL 3.469

LNCH AZMTH LNCN TIME

go. DO 17 11 54

9•.OO 10 59 37

100.00 16 55 56

100.00 12 S 2O

110.00 20 31 13

110.00 12 49 88

FLIGHT TIN( 356.00 ARRIVAL •ATE OCT 84 1665

LOL 59.$1 VL 32.$11 GAL

LOP 262.97 VP 23.016 GAP

Gp 2.IT ZAL |25.26 2AP

DISTANCE 769.810 EARTH TO MARS

-4.30 AZL 86.33 HCA 243,37 SMA 189.45 ECC .21674 INC l.SeYT Vl 30.060

-9.69 AZP 90.T5 TAL 335.48 TAp 218.•$ RCA 146.•4 APO E£6.96 VE ES.ST9

56.5• ET$ 180.89 ZA[ 85.27 ETE 17•.24 ZAC 95.73 [TC 25|.49 CLP $9.47

DLA 19.86 RAL 174.03 RAD 6567.5 VEL 11.559 PTH E.OE YHP 3.4•2 •PA 11.72 RAP 182.9• ECC S.EO•?

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4T H INJ TIM( PO CST TIM INJ E LAT lflJ • LONG

ET74.SO -28.0• 79.97 34,04 93.74 18 • 8 8174.$ -27,18 ?t.39

4075.07 -3.98 165.00 •8.69 91.94 1• T 3• 3475.1 -T.TI IS9.30

E471.49 -29.42 57.55 33.9E 95.55 19 ST 3 1971,3 -•9.34 40.91

3656.31 -•.BE 148.05 •8.04 S0.•3 13_1L2 33 3•53°3 -S.?S 141.49

2173.15 -32.78 34.35 33.38 100.•9 21 7 26 15T$.E -51.05 rE.ST

3784_41 ,OS 136,49 29.•4 3S.R2 13 51 3• 3124.4 4 6• 130.67

01FFERENTIAL CCRRECTIONS

TOE -.3961 I_RA 3.6647 TC-11.•934 RAt) 1.8450

ROE .5454 RRA -.0467 RC3 .7460 FAU .3840|

FOE-2.tO39 FRA10.OS61 FC-ET.•SSS •El s 34935

80E .5Z$3 BRA 3.6650 BC311.5180 FSP 775•

LAUN_ DATE NOV Z 1964

HELIOCENTRIC CONIC

RL 148.4• LAL -.OO

RP 213.46 LAP -1.$1

RC 295.805 GL 15.76

PLAN[TOCENTMIC CQNIC

C3 IE.41£ VHL 3.3•3

LI_N AZMTH iNCH TIN(

90.00 17 89 28

90.00 10 59 IS

100.00 19 1 59

100.00 19 T •5

110.00 EO 36 31

110.00 16 49 19

DIFFERENTIAL CCRRECTIONS

TOE -.4493 TRA 3.S$53 TC-11.37•6 RAU 1.8910

ROE .3520 RRA -.04•4 RC3 .7833 FAU .369•8

FOE-2.143• FRA 9.6042 FC-25.7569 Blip 35816

SOS .5700 BRA 3.8556 6C311.3955 FSP 7468

MID-COURS£ EXECUTION ACCuRACy

SGT10173.3 8GR 774.1SG3 |259.8

RRT -.9344 RRF -.9§75 RT1 r .9955

94810202.7 R23 .0307 fl13 -.9959

S6110185.1SG2 SST.T THA 177.23

FL|GHTTIN( 338.00 ARRIVAL

DISTANC2 900.991 EARTH

LOt. 39.61VL 32.814 GAL -4.39 AZL 99.32 HCA 244.59 SNA 186.50 [CC .ZlT4S

LGft 284.16 Vff 23.061 GAP -R.4S AZP 90.Tt TAL 335.00 TAp ESS.5T RCA 145.94

GP •.61ZAL 125,99 ZAP 55.•1ET9 180.90 ZA( 93.70 [TE 179.34 ZAC 85.65

DLA 19.51RAL 174.99 RAD 9597.5 VI[L 11.567 PTH 2.QEVHP 3.54• DpA 11.71

L-I TIN( INJ LAT INJ LONG |NJ RT AS(; INJ AZMTH INJ TIM( PO CST TIM

ET93.83 -SO.04 TR.19 34.85 94.18 19 14 ES

4093.•7 -3.40 169.02 •9.45 91.87 18 6 31

• 4eZ.IE -29.39 56.91 34.71 95.91 19 42 58

$870.•1 -2.•4 148.99 28.81 60.18 13 11 56

E199.19 -32.69 33.82 34.13 100.59 •t 1£ 37

3730.90 .S• 13T.24 2T.02 55.92 13 51 30

MIO-COURK EXECUTION ACCURACY

SGT10417.9 $61t T99.9 SG3 217•.7

flRT -.1_|5 W -.$452 RTF .9959

S6810449.3 R•3 .0311 R13 -,995T

S61104•8.9 SGZ 60•.6 THA 177.36

oRBIT DETERMINATION ACCURACY

ST 8037.3 SR 567.5 SS 1905.2

CRT -.SSOO CRS .5968 CST -.9677

LSA 2780.0 NSA 6t1.S SEA 22.4

EL1 2046.• EL• 5•6.9 ALF 173.87

• ATE OCT 26 1965

TO MARS

INC 1.6757 vl 30.020

APO SET.DE V2 25.714

ETC 658.51 CLP 55.18

RAP 162.49 ECC 4.8041

INJ 2 LAY INJ 2 LONG

8163.8 -27.17 70.63

3493.3 -7.14 159.34

189E.1 -28.83 46.94

3ETO.E -S.ED 14•.43

1566.E -30.$9 E5.OT

3138.9 -5.87 151.03

ORR|T DETERMINATION ACCURACY

ST 2189,4 SR 575.1 SS IS01.7

CRT -.3808 CRS .5941CST -.9698

LEA 2846.6 MSA $09.4 SSA 22.0

ELI 2140.3 EL2 5ET.D ALF IT3.TY

LAUNCH DATE NOV E 1964

HELIOCENTRIC CONIC

RL 148.42 LAL -.DD

RP 213.16 LAP -1.53

RC 296.904 GL 15.68

PLANETOCENTR[C CONIC

CS 12.644 VNL 5.556

LNCH AZMTN LNCH TIME

gO.DO 17 34 57

gO.DO 10 56 57

100.00 19 S 6

100.00 12 6 29

110.00 20 41 55

110.00 12 49 9

FLIGHT 1114( 360.00 ARRIVAL DATE OCT 96 1965

OlSTAHCE 905.158 EARTH TO WARS

LOt. 39.61 VL 32.817 GAL -4.49 AZL 89.32 HCA 245.75 SMA 186.55 ECC .21626 INC 1.6855 Vi 30.020

LOP 285.55 VP 23.104 GAP -9.$1 AZP 90.66 T/d. 554.52 TAp 2SO.ST RCA 145.64 APO 227.27 V2 25.748

GP 2.16 ZAL 126.67 ZAP 53.95 ET8 180.94 ZAE 88.16 EYE 179.42 ZAC 85.56ETC 258.52 CLP 55.92

OLA 19.15 RAL 175.33 RAD 6567.5 VEL 11.577 PTH 2.02 VHP 3.6D4 DPA 11.68 RAp 162.59 ECC 1.2081

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZlATH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2755.02 -27.98 78.40 35.$7 94.51 19 20 SO 2153.D -27.06 69.86

4111.$8 -•.SO 167.07 30,84 $1.$1 12 5 29 3512.0 -6.55 160.59

2452.62 -26.29 59.1S 35.53 96,27 19 48 59 1852.6 -28.11 47.56

3887.$1 -1.69 149.94 2•.90 60,15 13 11 17 3287.6 -5.62 145.39

2159,10 -32.$0 33.89 34.94 100.89 21 17 54 1559.1 -30.76 24.56

3753.90 1.19 136.03 27.83 55.84 13 51 43 3153.9 -3.30 131.62

DIFFERENTIAL CORRECTIONS

TDE -.5086 TRA 4.0073 TC-11.4354 BAU 1.9367

ROE .5588 RflA -.0381 RCS .7015 FAU .35496

FDE-2.1650 FRA 9.6772 FC-24.3039 9SP 36617

ROE .6224 6RA 4.0074 •C311.4569 FSP 7160

LAU_ICH DATE NOV 2 1964

HELIOCENTRIC COMIC

MID-COURSE EXECUTION ACCURACY

SGT10954.9 SGR 769.4 SG3 ?_087.2

RRT -.609• RRF -.6339 RTF .9956

SG910982.4 R23 .0319 fl13 -,9957

S6110665.• SG2 607.2 THA IT7.48

FLIGHT TIN( 392.00

DISTANCE 909.338

RL 146.42 LAL -.OO L(:4. 39.61VL 3•.SEO GAL -4.58 AZL 88.31HCA

RP 212.87 LAP -1.56 LI:)P 286.55 VP •5.146 GAP -9.79 AZP 90.99 TAL

RC 297.909 r,,t. t5.SO GP 2.10 zAL 1IT.40 ZAp 5•,7• ETS 180.97 ZN[

PLAN[TOCENTR|C C_41C

C5 12.891 VIAL 3.590 DLA 18.T7 RAL 176.00 RAD 9597.5 V[L 11,588 PTH

LNCN AZMTH LNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT A_

90.00 17 41 ST ET4Z.IE -•7.92 77.91 39.50

90.00 10 55 $5 4131.16 -•.19 1U.14 31.05

100.00 19 14 23 8443,01 -29.81 55.49 36.35

100.00 12 5 $1 $905.50 -1,05 150.92 30.42

110.00 20 47 25 6151.90 -3•.51 36.75 33,75

110.00 IE 46 SS 3T99.$7 1.78 139.93 29.95

DIFFERENTIAL C©RRECT|ONS

TOE -.5710 111A 4.1038 TC-11.4790 BAU 1.9818

HOE .3657 RRA -.0341 RCS .990• FAU .34076

FDE-E.2200 FRA S.4719 FC-•E,8SSS BlIP 37417

80E .6781 BRA 4.1840 2C511.496• FSP 6•03

246.95 914A IlH_.SI ECC .•1909

334.06 TAp 220.96 RCA 145;73

80.66 ETE 179.50 ZAC 85.52

oRBIT DETERMINATION ACCURACY

ST 22•1.S SR 579.7 S$ 1699.6

CRT -.4DE4 CRS .6064 CST -.9716

LEA 8916.5 MSA 6OT.O SSA 21.S

ELI E•34.5 EL• 5•$.7 ALF 173.66

ARRIVAL DATE OCT SO 1965

EARTH TO MARS

INC 1.6912 Vl SO.ODD

AF_ 2•7.49 V2 85.762

ETC 258.52 CLP 52.69

2.03 VHP 3.1ST SPA 11.65 RAP 16E.34 ECC 1.2121

INJ AZMTH INJ TIN( PO CST TIM INJ • LAT INJ 2 LONG

94.91 18 •T 19 •14•.1 -26.95 69.08

91,79 12 4 69 3331.2 -5.94 161.48

99.63 19 35 6 IS43.0 -27.99 46.87

90,12 13 10 39 3605,5 -5.02 144.38

101,20 21 •3 17 t551,9 -30.63 •4.04

55.99 13 51 47 $169.4 -E.T1 132.63

NIO-COURI_ E_CUTION ACCURACY

SGT10884.2 _ ?93.2 IG3 t003.1

RRT -.59T3 RRF -.9223 R_r .9956

SEBIOIIO.R Rt3 .0321 213 -.9967

S9110893.8 SG2 911.S THA 177.5•

ORBIT D[TERMINATION ACCURACY

ST •319.? SIR 584,1 SS 1694.4

CRT -.4•29 CRS .9161 CST -.9735

LEA •966.5 NSA $04.4 SEA 21.2

EL1 •S3D.5 EL2 5•6.• ALF 173.55
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JPL TM 3_100 EARTH--MARli TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE NOV 2 1S14 FLIGHT TIME 364. DO ARRIVAL DATE NOV $ 1965

HELIOCENTRIC CONIC DISTANCE SIS.5EO

RL 148.48 LAL -.DO LOt. Sg.el VL $E.823 GAL -4.69 AZL 88.30 HCA 248.15 $14A

RF 212.17 LAP -t.se LOP EST.T5 VF zs.lee GAP -9,92 AZP 90.61 TAL $$3.50 TAp

RC zss.0sl GL 15.51GP 2.01ZAL 128.|4 ZAP 51.54 ETS 181.00 zAE 79,20 (TE

PLANETOCENTRIC CONIC.

CS 15.152 VHL $.SET DLA 18.31 RAL 176.S7 RAD S$G7.5 VEL ll. SiS PTH Z.03 VHP

LNCN A_STM LNCM TIME L-] TIN( |NJ LAT INJ LONG INJ A_4TH

S0.00 IT 49 21 ZTSI.15 -ST,IS T6,82 95.30

SO.O0 10 54 IE 4150.79 -1.55 169.24 61.72

100.00 tS 20 44 2431.51 -29.14 54.?5 97.00

100.00 12 4 31 3925.07 -.43 151.91 60.11

110.00 20 $3 1 2144.$1 -32,41 32.20 I01.5|

110.00 IE 40 44 $785.33 2,59 139,67 55.89

DIFFERENTIAL CCRRECTIONS

TOE -.SSST TRA 4.3147 TC-11.4950 BAU 2.0245

EARTH TO MARS

116.67 ECC .219D4 INC 1.SIRS Vl 30.020

221.$5 RCA 145.51 APO 227.72 V2 £5.815

I79.59 ZAC 85.47 ETC 2SS.S2 CLP S1.51

3.735 OPA !1.59 RAP lSE.SS ECC 1.2155

INJ RT ARC INJ TIM( PO CST TIN INJ 2 LAT INJ E LONG

97.35 19 33 53 2141,2 -2a,85 SO.SO

31,88 12 3 E} 3550,8 -5.$2 162.51

37,19 20 I IT 1835.S -27.06 49.14

31,25 13 9 55 $3t3.9 -4.40 141,40

5i,57 21 28 45 IS44.6 -30.49 23.51

29.49 15 51 49 $185.$ -2.10 133.41

NID-COURI[ EXECUTION ACCURACY GRBIT DETERNINATION ACCURACY

SG711105.4 _ 710o4 843 1920.8 ST 2413.9 SR 589.3 SS 1889.S

ROE .RYES RRA -.0303 RC3 .5599 FAU ,$2582

FDE-2.ESES FRA 9.2679 FC-2|,5130 BSP 38192

BOE .Y370 BRA 4.3S40 8C311,5139 FSP 6631

LAUNCH D_TE NOV 2 1944

HELIOCENTRIC C_SIC

RL 149,42 LAL -,00

RP 212.29 LAP -1.90

RC 300.1£0 44. IS.it

PLANETOCENTRIC CONIC

C3 15.430 VHt, S._S

LNCH AZNTH LN(H TIN[

SO.D0 t7 5S 12

SO.DO 10 51 47

lO0.OO 19 ZT 10

lOS.DO 12 S 30

110.00 ZO 51 40

110.00 12 48 ZlD

DIFFERENTIAL C_RR[CTIONS

TOE -.TO4T TRA 4.541)1 TC-11.4941 2AU 2.0669

ROE .$799 RNA -.OLd7 RC3 .6395 FAt) ,31314

FDE-£,ESOI FNA i.OSSS FC-20.1660 Blip 36956

20[ .ODOQ BMA 4.5500 8C311.5116 FSP 6367

RRT -.5858 RlilF -.6111 RTF .9956

SG111111.4 R23 .0327 R11 -.9957

16111114.4 _ 613.6 THA 17T.T0

CRT -.4421 CRS .6294 CST -.iTS1

LSA 3062.9 MSA 601.4 SSA 20.9

ELl 2426.6 EL2 525.5 ALF 175.54

FLIGHT TIN[ 344.00 ARRIVAL DATE NOV

DISTANCE 817.705 EARTH TO MARS

-4.79 Aa. IMI.29 HCA 24R.$5 liMA 186.T$ ECC .22085 INC 1.TOG4 Vl

V2

3 1915

LOL 39.61VL 32.827 GAl. 30.020

LOP 286.63 VP 2$.P--etl GAP -lO.Oil AZP 90.90 TAL 332.97 TAp 21_.31 RCA X45.4R APO EET.9T 25.847

GP 2.00 ZAL 121.90 ZAP S0.59 ET$ 161,02 zAE TT.TT ETE I79.65 ZAC 85.43 ETC 256.S1 CLP 50.36

DLA 1T;RR RAL 177.3§ RAO 6_17.5 MEL 11.S11 pTH 2.03 VHff 3.90| OffA 11.53 RAP 162.SS ECC 1.2210

L-I TIME INJ LAT |NJ LONG IMJ RT AIC INJ AZMTH INJ TIM( PO CMT TIN INJ 2 LAT INJ 2 LONG

2720.14 -2?,72 T6.Oe 38.n 95.69 18 40 $2 2120,1 -21.71 67.52

4170.81 -.lO |?0.Sti 31.73 61.?0 12 2 16 35?0.9 -4,68 163.71

2423.SS -n.OS 14.04 SO.OR 97.36 20 T 54 1825.5 -E?.TS 45.48

3942._ ,21 151._ 3t.I| 60.1| 13 9 13 $342.T -3.77 146.44

213T.26 -32.31 31.65 3T,41 101.82 21 34 18 1537.3 -30.35 2£.99

3601.74 3.02 140.32 30.3t 55.63 13 51 51 3201.7 -!.45 IS4.$2

MID-CoURSE EXECUTIQN ACCURACy ORBIT DETERMINATION ACCURACY

KTII319.{ SSR TST.i SGS 1640.3 ST 2512.4 SR 594.3 SS 1883.4

RRT *.ST4l W -.6013 RTF .9256 CRT -.4SOS CRS .6404 CST -.9765

SrM|1344.S R21 .0_33 Rt_ -_9956 LSA 3139.1MSA 598.5 SSA 20.5

S611132T.9 SG2 619.7 THA ITT.T9 EL1 2521.0 EL2 524.$ ALF ITS.SO

LAUNCH DATE NOV 2 1914 FLIGHT TIN[ 368.00 ARRIVAL DATE NOV 5 10S5

HELIOCENTRIC CONIC

RL 148.42 LAL -.DO

RP 212.01 LAP -1.RE

RC 301.11T GL 15.$1

PLANETOCENTRIC CONIC

CS 15.724 VHL 3.705 DLA

LNCH AZNTN LNCH TIME L-I TIME lNJ LAT

90.00 18 2 S 2709.12 -27,71

90.00 10 S1 22 A191.34 -.24

100.00 19 35 41 241_.76 -26.97

lOO.O0 It E 26 3961.94 .IT

110.00 81 4 25 2121.87 -32.21

110.00 12 46 13 3610.59 3,56

DIFFERENTIAL CCRRECTIONS

TOE -.??SO TlqA 4.7592 TC-11.4T52 2AU 2.1085

ROE .3872 RRA -.0234 RC3 .6202 FAU .26660

FOE-2.3044 FRA 0.8136 FC-16.61|? 25P 39696

ROE .8675 MA 4.TSiS BCS11.4919 FSP SIlO

DISTANCE 8ZI,893 EARTH TO NARS

LQL 39.61 VL 32.631 GAL -4.91 AZL $8,29 HCA 250.55 IRA 186.79 ECC .Z2181 INC 1.7138 Vl SO.OlD

LOP 290.15 VP 23.270 GAP -10,25 AZP 90.57 TAL 332.42 _Ap 222,97 RCA 145.36 APO 228.£E V2 ES.STS

GP 1.95 ZAL 126.66 ZAP 46.27 ETS 181.04 ZN[ 76.3? ETE ITS.T2 ZAC 85.40 ETC 258.50 C_P 45.14

IT,50 RAL ITS,OR RAD 6567.5 VEL 11.624 PTH 2.04 VHP _.8710pk 11.45 RAP 162.42 ECC I.EESS

INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ £ LAT'INJ 2 LONG

75,22 S9,1O 96,09 18 47 14 2106,1 -26.58 66.74

tTl.50 33.60 61,68 12 1 14 3591.3 -4.02 164.85

53.31 $8.93 9T.73 20 13 54 1813.8 -£7.59 44.79

154.02 32,98 60.t2 13 3 30 3SS|,S TS.12 147.50

31.10 38.87 102.t3 21 39 $3 1529.9 -30.20 22.46

141.41 31.24 53.99 13 51 52 3218.6 -.83 135.20

MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION A_CURACy

SG711523.2 Srdl 755.2 !,;3 1761.9 ST 2612.7 SR $99.1 SS 1876.6

RRT -,5645 RRF -.S9|T Rllr .9955 CRT -.A782 CRS .6512 CST -.9778

!_111550,6 fiE3 .0340 R|3 -.9656 LSA 3217.4 MSA 595.3 SSA 20.2

S6111533.6 IG_ 623.4 ?HA 177.87 ELI 2629.0 (L2 522.9 ALF 173.48

LAUNCH DATE NOV 2 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC C_NIC OISTANCE 626.063

RL 148.42 LAL -.00 LQt. 39.61V_ 32.834 GAL -3.02 AZL 88,28 HCA 251,76 _4A

RP 211.71 LAp -1.IS LOP 291,36 VP 23.310 GAP -10,38 AZP 90.54 TAL 331.66 TAp

RC 302.204 r_ IS.SO _p 1.91 zAL 130.44 ZAP 41.19 ETS 101.06 ZAE T5.01ETE

PLAHETOCENTRIC CONIC

CS 14.037 _qSL 5.747 DLA 17,16 RAL 1T6.72 RAO 6567.6 V_L 11,137 PTH 2.04 V_P

EARTH TO MARS

184.66 ECC .22280 INC 1.7211 vl $0.020

225.62 RCA |45,22 APO 228.49 V2 25.911

179.?_ ZAC 85.38 ETC 258.41 CLP 48.16

3.942 DffA 11.56 RAP 162.52 ICe 1.2510

LNCH AZI4TH LNCH TIME L-I TINS IMJ bAT

90;00 18 9 2 2696.10 -ET.D5

90.00 10 49 56 4|12.23 ,43

100.00 19 40 14 2403,96 -28.87

SOO.OO 12 I 25 3901.61 1.53

110.00 21 10 t3 2122.45 -32.10

110.O0 12 47 56 3855.69 4.32

DIFFERENTIAL COIfl2CTION6

TOE -.SSOs T_A 4,1333 TC-II.4STi |AU 2, t463

RDE .3146 RNA -.O_OS RC3 .1014 FAU .22671

FO(-2.SES8 FRA S.6939 FC*|T.SS?6 RIP 40426

ROE .9376 IRA 4.9333 BC3|1.4544 FSI I 5862

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

?4.42 40.00 96.4t 12 34 0 !016.1 -21.44 65.96

172._ 34.49 61.69 12 0 9 _12.2 -S.35 166.03

52.61 35.t2 66.10 20 20 16 1804.0 -27.45 44.09

155.10 33.38 60.14 13 ? 46 3361.6 -2.45 145.56

30.55 39.14 102.44 21 45 35 1522.4 -S0.05 21.95

142.31 31.15 56.0_ 13 51 51 3235.6 -.IY 136.10

NIO-CouRIE EXECUTION ACCURACY ORllIT OETEmilNATION ACCURACY

84Tlt725.5 _ TS3.9 _3 1685.6 ST 2TI4.6 _ 603.S SS tS6D.1

RRT -.3348 _ -.S62T RTF ._954 CRT -.4RS2 CRS .S518 CST -.9789

_||746.T R_ *03471R13 -,MRS5 LSA 3297.6 MSA $92.1SSA 19.9

SGII|755.O SG2 626.6 THA 17?.R5 EL| 273t.7 EL2 521.E ALF 173.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MO¥ 2 1984

HELIOCENTRIC CONIC

RL 148.42 LAL -.00

RP 211.47 LAP -I.45

RC 30S.ZZS GL 15.08

PLANETOCENTN IC CONIC

C3 14.368 VHL 3.791

LNCH AZMTN LNCH TIME

90.00 10 IS 1

90.00 10 48 SO

100.00 19 44 92

100.00 12 0 21

110.00 21 18 S

110.00 18 47 $7

FLIGHT TIME 372.00 ARRIVAL DATE NOV 9 1965

DISTANCE S3O.ZT4 EARTH TO MARS

LOt. $9.$1YL 32.838 GAL -5.14 AZL 68.27 HCA 252.97 SNA 166.92 ECC .22385 INC 1.7283 Vl 30.020

LOP 292.$7 YP 23.343 GAP -10.54 AZP 90.51 TAL $31.28 TAP 224.25 RCA 145.08 APO ZZ8.?T V8 25.941

GP 1.86 ZAL 131.23 ZAP 47.14 ETS 181.08 ZAE 73.66 ETE 179.85 ZAC 85.37 ETC 258.45 CLP 47.11

DLA 18.73 RAL 179.42 RA G 6837.6 VEL 11.651PTH 2.05 VHP 4.015 DPA 11.25 RAP 162.86 ECC 1.2365

L-I TINS INJ LAT INJ LGNG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT SNJ 2 LONG

2697.12 -27.54 TS,SS 40.92 96.87 19 0 48 2087.1 -26.$0 65.18

4233.51 1.12 173.85 33.41 61.70 11 59 4 3633.5 -Z.67 167.22

2394.18 -28.78 $$.90 40.73 96.46 20 26 46 1794.2 -27.31 43.40

4001.69 2.21 1§S.20 34.80 60.19 13 7 3 3401.7 -1.77 149.68

2115.03 -31.99 30.00 40.03 IOE.T5 21 51 20 1515.0 -29.91 21.41

3853.60 4.99 143,24 33.07 56.14 13 51 51 3253.S .51 137.02

DIFFERENTIAL COIRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.SETS TRA S.1323 TC-11.3819 BAU 2.1892 $GTl1918.4 SGR 752.3 SG3 1611.2

ROE .4022 RRA -.0173 RC3 .5832 FAU .ZT40T tiNT -.S4SS RRF -,5744 RTF .9953

FDE-Z.S419 FRA 6.4648 FC-13.5188 BSP 41146 S6811042.1 223 .0355 213 -.9954

BOG 1.0110 BRA 5.1326 0C311.3968 FSAP 5622 SG111925.4 SGZ 630.1THA 178.02

LAUNCH DATE NOV Z 1964 FLIGHT TIM( 374,00

HELIOCENTRIC _0NIC DISTANCE 834.467

RL 149.42 LAL -.00 LOL 59.91 VL 32.842 GAL -5.26 AZL 68.23 NCA 254.19 StIA 186.99 ECC .22495

RP 211.20 LAP -1.97 LOP 295.79 VP 25.389 GAP -10,99 AZP 20.47 TAL 330.66 TAP 224.87 RCA 144.93

RC 304.242 GL 14.99 GP 1.82 2AL 132.08 zAP 48.12 ET$ 181.10 ZNE 72.37 ETE 179.91 ZAC 85.38

PLAN_TOCENTRIC CONIC

C3 14.720 VHt. $.837 OLA tD.ER flAL 100.12 RAO G_T.G VEL 11.996 PTH 2.05 VHp 4.091DPA 11.13

LNCH AZMTH LNCH TIM( L-I TIRE INJ LAT INJ t._ INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

90.00 18 28 3 2973.20 -27.45 72.05 41.85 97.25 19 T 39 2073.2

90.00 10 47 4 4259.17 1.82 175.04 38.35 SI.74 11 57 59 3655.2

100.00 19 58 52 2504.44 -ES.S& 51.12 41.95 90.82 20 38 16 1784.4

100.00 11 59 17 4022.13 2.91 157.33 39.74 90.24 13 6 19 3422.2

110.00 21 22 0 2t07.64 -31.88 L_9.4S 40.98 103.05 21 57 T 1507.S

110.00 12 4T 18 3971.73 5.98 144.t0 34.05 58.23 13 51 49 3tTl.T

DIFFERENTIAL C022ECTION9 MIO-CCUR3( EXECUTION ACCURACY

T0[-1.0079 TRA 5.3389 TC-1|.S092 2AU 2.2283 _71|104.1 M, it TSO.9 SG3 1339.1

ROE .4100 flflA -.0150 RC3 .56S8 FAU .29188 RflT -.5372 W -.5_T RTF ,9952

FDE-2.3547 FflA 0.2994 FC-1S.3699 BSIP 41837 SGIltSt?.4 RES .0883 213 -.9953

BO( 1.O882 9RA 5.3391 0C311.3234 FSP 5389 S8112110.9 SGt 833.0 THA 178.09

ORBIT DETERMINATION ACCURACY

ST 2817.9 SR 800.2 SS 1859.8

CRT -.5112 CRS .6719 CST -.9799

LSA 3379.5 MSA 588.7 SSA 19.6

ELI 2935.3 EL2 519.5 ALF 173.48

ARRIVAL DATE NOV 11 1965

EARTH TO MARS

INC 1.7355 vl 30.020

APO 229.06 V2 25.971

ETC 258.42 CLP 46.09

RAP 162.82 ECC 1.2422

INJ 2 LAT INJ 2 LONG

-26.13 64.42

-1.97 168.43

-27.16 4£.71

-1.06 150.60

-29.T5 20.89

1.20 137.97

ORBIT OETERMINATION ACCURACY

ST 2922.0 $R 612.5 SS 1849.4

CRT -.5263 CRS .6817 CST -.9809

LSA 3482.9 NSA 585.1SSA 19.3

ELI 2940.3 ELI 517.4 ALF 173.50

LAUNCH DATE NOV 2 1964 FLIGHT TINS 379.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC DISTANCE 038.661

RL 143.42 LAL -.OO LOL 39.61 YL 32.847 GAL -5.39 AZL 88.26 HCA

RF 210.95 LAP -1.69 LOP 295.00 VP 23.427 GAP -10.34 AZP 90.44 TAL 330.07 TAP 225.48 RCA 144.77

RC 305.24T GL 14.83 GP _.77 2AL 13_.84 ZAP 45.13 ETS 181.11 ZAE 71.10 ETE 179.97 ZAC 85.36

PLANETOCENTRIC CONIC

C3 15.092 VNL 3.885 OLA 15.84 RAL 180.83 RAD $537.6 VEL 11.682 PTH 2.05 VHP 4.168 DpA 11.01

LNCH AZMTN LNCH TIME L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM

90.00 18 30 ? 2665.37 -27.35 72.07 42.79 97.63 19 14 32 2065.4

90.00 10 45 37 4277.17 2.53 176.29 37.30 61.79 11 56 55 3677.2

100.00 20 0 14 2374.73 -28.57 50.49 42.59 99.17 20 39 49 1774.6

100.00 11 58 12 4043.01 3.61 158.47 36.71 60.31 13 S 35 3443.0

110.00 21 27 5T 2100.28 -31.76 28.91 41.83 103.35 22 2 58 1500.3

110.00 12 46 56 3890.25 6.38 145.17 34.99 56.35 13 51 48 3290.2

EARTH TO MARS

255.40 $NA 187.07 ECC .22609 INC 1.7426 vl 30.020

APO 229.36 V2 2S.001

ETC 258.39 CLP 45.10

RAp 163.02 ECC 1.2484

INJ 2 LAT INJ 2 LONG

-26.01 83.64

-1.26 169.66

-27.01 42.03

-.37 151.95

-29.60 20.37

1.91 138.94

DIFFERENTIAL C_RRECTION$

TOE-I.090T TRA 5.5469 TC-11.2213 6AU 2.2663

ROE .4180 flRA -.0128 RC3 .5486 FAU .24961

FDE-2.3634 FRA 8.0742 FC-14.$189 BSP 42533

BIDE 1.1680 BRA 5.5470 6C311.2347 FSP 5164

LAUNCH DATE NOV 2 1964

MID-COURSE EXECUTION ACCURACY

_T12294.9 _ 749.7 SG3 1469.2

RRT -.5293 RRF -.5596 RTF .9951

S6812307.9 223 .0371 fl13 -.9951

S6112291.4 SG2 835.7 1HA 178.14

ORBIT DETERNINATION ACCURACY

ST 3027.3 SR 6tS.S $$ 1838.0

CRT -.5411 CRS .6911 CST -.9817

LSA 3547.5 NSA 581.5 SSA 19.0

ELI 3046.2 EL2 515.3 ALF 173.52

FLIGHT TINE 379.00 ARRIVAL DATE NOV 15 1965

NELIOCENTNIC r_IC DISTANCE 848.835 EARTH TO MARS

RL 148.42 LAL -.00 LOL 39.61 VL 32.851 GAL -5.52 AZL 88.83 Fk'.A 258.82 9HA 197.14 ECC .22729 INC 1.T496 vl 30.020

RP 210.70 LAP -1.70 LOP 296.22 V_P 23.495 GAP -11.00 AZP 90.41 TAt. 329.43 TAp 228.0T RCA 144.61 APO 229.66 VZ 26.029

NC 303.245 r,,L 14.70 GIP 1.73 ZAIL 155.98 ZAIP 44.17 ETG 181.12 zA( DR.09 IrTE 180.02 ZAC 85.37 ETC 258.35 CLP 44.15

pL ANETOCENTR I C CONIC

C3 15.497 VHL 3.935 OLA 13.38 RAt. 121.33 RAO 9SQT.$ VI[L 11.899 PTN 2.06 VHp 4.E4T OPA 10.87 RAP 163.25 ECC 1.2549

LNCH AZMTH LNCH TIME L-X TIM( INJ LAT INJ LONG INJ RT AIC INJ A]_TH INJ TIM( FO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 37 12 2854.93 -27.25 71.50 43.76 99.00 19 21 27 2054.6 -25.86 62.91

90.00 10 44 11 4299.51 3.25 177.54 38.29 61.65 11 55 51 3699.5 -.54 170.90

100.00 20 6 58 2395.19 -29.4T 49.79 43.54 29.32 20 46 23 1763.2 -26.83 41.56

100.00 11 ST 7 4064.22 4.32 159.64 3T.62 60.39 13 4 51 3464.2 .35 153.11

110.00 21 33 57 2092.99 -31.95 29.37 42.79 103.65 22 8 50 1493.0 -29.45 19.96

110.00 12 43 37 3909.19 7.09 143.1T 33.89 56.47 13 51 46 3309.2 E.SS 139.92

DIFFENENT|AL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[-l.lTTO TRA 5.TSIT TC-11.1188 9AU 2.3049 N7124S9.? _ T49.7 SG3 1401.3 ST 3133.4 SR 620.9 SS IS28.E

ROE .4261 RRA -.0109 RC3 .5321 FAU ,23791 2RT -.3222 _ -.5534 flTF .9949 CRT -.SSS1 CRS .7008 CST -.9824

FDE-2.3693 FNA 7.SS02 FC-13.2993 8SP 43194 _12491.2 223 .0390 213 -,9950 LSA 3633.3 MSA 577.S $SA IS.8

BDE 1.2518 9RA 5.76t8 0C311.1315 FSP 4943 S6112484.8 SG s' 638.2 THA 178.20 EL1 3152.8 EL2 513.0 ALF 173,55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 2 1964

HELIOCEHTRIC CONIC

RL 148.42 LAL -.00

RP 210.46 LAp -|.72

RC 307,229 GL 14.55

PLAN(TOCENTR|C CONIC

C3 15.906 VHL $.988

LNCH AZMTH LHCH TIME

90.00 15 44 19

90.00 10 42 45

100.00 20 13 44

100.00 11 $6 1

110.00 21 39 55

110.00 1Z 46 15

FLIGHT TIH( 360.00 ARRIVAL DATE NOV 17 1966

OISTAHCE 647,049 EARTH TO MARS

LOt. 39.61 VL 32.855 GAL -5.65 AZL 86,24 HCA 257.84 SMA 167.2Z ECC .22654 INC 1,7566 vl 30.OEO

LOP 297.45 VP 25.502 GAP -11.15 AZP 90.37 TAL 326.61 TAP 286.85 RCA 144.43 APO 230.00 V2 86.057

GP 1.70 ZAL 134.48 ZAP 45.24 ET8 181.13 ZAE 68.84 ET[ 180.07 ZAC 85.39 [TC 256.31 CLP 45.22

ULA 14,92 RAL 182,25 RAD 6567.6 V[L 11,717 PTH 2,08 VHP 4,328 OpA 10,72 RAP 163,51 ECC 1,2618

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ Z LONG

2644.02 -27.15 70.54 44.73 98.37 19 28 23 2044.0 *25.71 62.17

4322.20 3.97 176.81 39.29 61.94 11 54 47 5722.2 .19 1TZ.IT

2355.67 -28.36 49.11 44.52 99.87 20 52 59 1755.7 -86.70 40.70

4085.78 5.05 160.83 38.70 60.50 13 4 7 3485.8 1.08 154.29

2985.78 -31.53 27.84 45.74 103.95 22 14 45 1485.8 -29.28 19.35

3928.44 7.81 147.20 37.00 56.62 13 51 44 5528.4 3.37 140.93

01FFEREHTIAL _RECTIONS MIO-COUR_M[ EXI[CUTION ACCURACY

TDE-l.2662 TRA 5.9833 TC-11.0012 BAU 2.3420 SGT12927.1 SGR 747.9 863 1335.8

ROE .4345 RflA -.0095 RE3 .5161FAU .22655 RRT -.5138 RRF *.5476 RTF .9948

FOE-2.3713 FRA 7.6895 FC-12.5307 BSP 43654 56612649.3 RE3 .0369 R13 -.9948

BOE 1.3367 BRA 5.9833 6C311.0133 FSP 4731 S6112633.0 SG2 640.4 THA 178.25

LAUNCH DATE NOV Z 1964 FLIGHT TIME 382.00

HELIOCENTRIC C(_IC DISTANCE 851,242

RL 146.42 LAL -,00 LQA.. 39,81 VL 32,660 GAL -5,79 AZI.. 88,24 HCA 259,07 S14A 187,29 ECC ,22985

RP 210.ZE LAP -t,73 LOP 298,87 VP 23,539 GAP -11.30 AZP 90,53 TAL 328,15 TAp 227.22 RCA 144,24

RC 306.206 rd. 14.41 ;p 1.GG ZAL 135.32 ZAP 42.34 (T$ 181.14 ZA[ 67.45 ETE 180.12 ZAC 85.42

PLANETOCENTRIC CONIC

C3 16.350 VHL 4.044 DLA 14.45 RAL 182.98 RAO 6567.7 V(L 11.736 PTH 2.07 VHP 4.411DpA 10.55

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ L_NG INJ RT ASC [NJ AZl4TH INJ TEN( PO CST TIM

90.00 16 51 28 2633.56 -27.04 69.79 45.75 98.73 19 35 20 2033.6

90.00 10 41 19 4345.20 4.71 180.10 40,32 62.05 11 53 45 3745.2

100.00 20 20 30 2346.31 -28.25 48.44 45.50 100.21 20 59 37 1746.3

100.00 11 54 58 4107.69 5.78 162.05 39.73 60.62 13 3 24 3507.7

110.00 21 46 3 2076.87 -31.41 27.32 44.71 104.23 22 20 41 1478.7

110,00 12 45 53 3946.09 8,55 149,23 36,04 56,78 13 51 42 3348,1

DIFFERENTIAL CdEflECTIONS MID-COURSE EXECUT|ON ACCURACY

T08-1.3582 TRA 6.2103 TC-10.8708 BAU 2.3787 56T127|9.4 _ 747.1 863 1272.2

ROE .4431 RRA -.0080 RC3 .5006 FAU .21550 RRT -.5100RRF -.5429 RTF .9946

FDE-2.3696 FRA 7.4986 FC-11.4109 BSP 44496 56B12811.2 R25 .0399 R13 -.9946

8DE 1.4287 BRA 6.2103 8C310.8823 FSP 4526 S6112795.I $62 642.4 THA 178,29

ORBIT DETERMINATION ACCURACY

ST 3240.4 SIR 684.4 SS 1811.0

CRT -.5683 CRS .7092 CST -.9830

LSA 3720.2 MSA 574.0 SSA 18.5

EL1 3260.2 EL2 510.6 ALF 173.59

ARRZVAL DATE NOV 19 1965

EARTH TO MARS

INC 1.7635 vl 30.020

APO 230.34 V2 26.065

ETC 258.27 CLP 42.31

RAP 163.60 (CC 1.2691

INJ2 LAT INJ 2 LONG

-25.56 61.44

.83 173.45

-26.55 40.05

1,82 155,49

-26,14 16,85

4.11 141.96

ORBIT DETERMINATION ACCURACY

ST 3347.5 SR 828.0 SS 1795.1

CRT -.5609 CR$ .7178 CST -.9836

LSA 3807,5 MSA 570,2 8SA 16,8

ELI 3387.6 EL2 508.1 ALF 173.64

LAUNCH DATE NOV Z 1964

HELIOCENTRIC CONIC

RL 148.42 LAL -.00

RP 209.99 LAp -1.75

RC 305.174 GL 14.25

PLANETOCENTflIC CONIC

C3 16.821 VHL 4.101

LHCH AZHTH LNCH T|ME

90.00 16 58 54

SO.O0 10 39 54

100.00 20 27 18

100.00 11 53 51

110.00 21 52 &

110.00 12 45 )t

FLIGHT TIM( 384.00 ARRIVAL DATE NOV 21 1965

DISTANCE 655,435 EARTH TO MARS

LOL 39.61 VL 52.884 6AL -5.94 A2L 88.23 HCA 260.30 SNA 187.37 ECC .23122 INC 1.7704 Vl 30.020

LOP 299.90 VP 23.574 GAP -11.46 AZlP 90.30 TAL 327.47 TAp 227.77 RCA 144.05 APO 250.70 V2 25.111

GP 1,$2 2AL 158.18 ZAp 41,47 ET8 181,14 ZAE 68,28 ETE 180,17 ZAC 85,45 ETC 258,22 CLP 41,44

OLA 13.97 RAL 183.87 RAD 6587.7 VEL 11.756 PTH 2.08 VHP 4.496 DPA 10.38 RAP 164.11 ECC 1.8769

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2523.E6 -26.94 69.045 46.74 99.08 19 42 17 2023.3 -25.40 SO.TE

4386,51 S,45 181,41 41,37 62,17 11 52 43 3768.5 1,88 174,75

2337.09 -29.14 47.77 46.50 100.54 21 6 15 1737.1 -28.39 39.41

4129.91 8.52 183.28 40.79 60.78 13 2 41 3529.9 2.58 156.72

1_071.97 -31.29 26.81 45.70 104.51 22 26 39 1471.7 -28.88 18.37

_HNI_.09 9.29 149.32 39,10 56,95 13 51 39 3366.1 4.87 143.01

OIFFERENTIAL CORRE¢TI_;:III MID-COURSE EvrCUTION ACCURACY

T08-1.4547 TRA 6.44L_ TC-10.7307 BAU 2.4159 SG712947,3 KR 749.6 563 1211.0

ROE .4520 RRA -.0070 RC3 .4856 FAU .20489 RRT -.5051RRF -.5389 RTF .9943

FDE-Z.SSTI FRA 7.3087 FC-10.5449 BSP 45120 S6818988.9 RLnJ ,0410 R13 -.9944

8DE 1.5238 8RA 6.44299C310.7417 FSP 4328 $61t2958.9 862 644.IT HA 178.33

LAUNCH DATE NOV 2 1964 FLIGHT TIN[ 386.00

HELIOCENTRIC C(_AIC DISTANCE |S9.985

Rb 146.42 LAL -.00 LOL 39.61VL 38.899 GAb -6.05 AZl. 1_.28 HCA 891.53 SI4A t87.46 [CO .23285

RP ZOt.7T LAP -1.76 LOP 301.13 VP 23.909 GAP -11.61 AZP 90.86 TAIL. 389.76 TAp 289.31RCA 143.85

RC 310.132 GL 14.10 GP !.59 ZAL 137.00 2AP 40.62 ET$ 181.14 ZAE 85.14 ETE 180.22 ZAC 85.49

PLAN[TOCLrNTRIC CONIC

C3 17.SZ0 VHL 4.182 DLA 13.48 RAIL. 194.39 RAID 8567.7 VI[L 11.7T7 PTM 8.08 VHp 4.562 DPA 10.20

LNCH AZI4TH LNCH TINE L-I TIM( INJ LAT INJ i,_ |NJ R7 ASC IMJ A]MTM INJ TIM( leo CST TIM

90.00 19 5 42 2913.14 -1_.88 98.34 47.76 99.43 19 49 15 2013.1

90.00 10 89 80 4892.11 9.80 198.74 48,45 98.32 11 51 42 3762.1

100.00 20 34 ? 23_8.08 -88.08 47.18 47.52 100.86 81 18 53 1729.0

100.00 11 52 48 4158.46 7.87 164.54 41.07 90.93 13 ! 59 3552.5

110.00 21 58 13 LqM4,SZ -31.19 89.31 49.70 104.79 22 38 38 1464.6

110.00 12 45 9 3988.43 10.04 150.41 40.18 57.15 13 51 37 3388.4

DIFFERENTIAL CORRECTIONS NIO-COURM[ E_CUT|ON ACCURACY

T0(-1.5530 1RA 6.i688 TC-IO.3TT4 BAU 2.4511 SGT130tI,3 _ 749.1 1_3 1t51.9

ROE .4610 RRA -.0064 RC3 ,4711FAU .19434 RRT -.5008 _ -.5355 RTF ,9941

FOE-2.5594 FRA 7.1212 FC3-9.7141 89P 45743 861|13110.5 R23 .0421 R13 *.2941

SO( 1.6200 BRA 6.8826 BC310.5979 F8P 4134 S6113104.7 SGE 645.5 THA 176.36

ORBIT DETERMINATION ACCURACY

ST 3455.7 SR 831.5 SS 1778.6

CRT -.5933 CRS .7264 CST -.9641

LSA 3896.5 MSA 566.3 8SA 18.1

EL1 3476.4 ELI 505.5 ALF 173.68

ARRIVAL DATE NOV 23 1965

EARTH TO MARS

INC 1.7TT2 vl SO.0ZO

APO 231.07 V2 26.137

ETC 258.17 CLP 40.59

RAP 164.46 ECC 1.2850

INJ 2 LAT INJ 2 LONG

-25.23 60.02

2,44 IT6.07

-26.84 $8.78

3.34 157.95

-28.85 17.89

5,85 144.08

ORBIT D[T[RRINATION ACCURACY

ST 3563.3 SR 634.8 SS 1T59.9

CRT *,8047 C2S ,7345 CST -.$845

LSA 8985.0 MSA 562.4 SSA 17,S

EL1 3584.3 EL2 502.6 ALF 173.73
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE HOV Z |964

HELIOCENTRIC C_NIC

RL 146.42 LAL -.00

RP 206.55 LAP -1.77

RC $11.060 GL 13.93

PLANETOCENTRIC CONIC

C3 17.84R VHL 4.225

LNCH AZMTH LNCH TIME

90.00 15 12 50

90.00 tO 37 6

100.00 20 40 35

100.00 11 51 4Z

110.00 22 4 20

110.00 12 44 46

LOt. SD.Gt VL

LOP $02.$7 VP Z3.643 GAP -11.77 AZP 90.ZZ TAL 326.08 TAP 228.84 RCA 143.63 V2 26.16Z

GP 1.55 ZAL 137.65 ZAP 39.76 ETS 181.15 ZA( 64.02 ETE 180.26 ZAC 85.53 CLP 36.77

DLA 12.69 RAL I&S.I1 RAO 6567.7 VEL 11.800 PTH 2.09 VHP 4.671 OPA 10.01 RAP 164.62 ECC 1.2937

L-I TIME INJ bAT 1NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2603.22 -26.71 67.63 48.81 99.76 18 56 13 2003.2 -25.09 59.34

4415.99 6.95 184.06 45.55 62.48 11 SO 42 3816.0 3.21 177.40

2319.14 -27.91 46.49 48.56 101.18 21 19 54 1719.1 -26.08 38.16

4175.$0 6.02 165.81 42.97 61.11 13 1 17 3575.S 4.11 159.21

2056.11 -51.06 25.62 47.71 105.05 22 38 38 1458.1 -26.66 17.43

4009.09 10.80 151.53 41.29 57.37 13 51 35 $409.1 6.45 145.17

FLIGHT TIM( 388.00 ARRIVAL DATE NOV 25 1965

DISTANCE 643.614 EARTH TO RARS

32.874 GAL -6.24 AZL 68.22 HCA 262.76 SMA 187.54 ECC .23414 INC 1.7640 vl 30.020

APO 231.45

(TC 258.11

OIFFERENTIAL CGRRECTI(_IS MID-COUR$1[ EXI[CUTION ACCURACY

YOE-1.6554 TRA 6.9262 TC-10.4157 BAU 2.4876 $6T15246.8 $GR 745.7 SG$ 1094.8

ROE .4703 RRA -.0061RC3 .4570 FAU .18459 RRT -.4973 RRF -.5330 RTF ,8938

FOE-2.3496 FRA $.9536 FC3-6.9533 DIP 46526 _16267.8 R23 .0454 R13 -.9939

606 1.7209 9RA 6.9262 6C310.4258 FSP 3945 S61132S2.0 $62 948.7 THA 178.39

LAUNCH OAT( NOV 2 1964 FLIGHT TIN[ 390.00

HELIOCENTRIC C_IIC DISTANCE 869.000

RL 148.42 LAL -.00 L(X. $9.61VL $2.879 GAL -8.40 AZL 89.2| HCA 2_4.00 mAA 187.62 [CC .23569

tip 209.34 LAP -1.76 LOP 305.60 VP 25.677 GAP -11.93 AZlP 90.19 TAL 325.36 TAp 2_9.39 RCA 146.40

RC 312.019 GL 13.77 GP 1.52 ZAL 128.71 zAp 30.99 (TS 191.15 ZAi[ 62.93 (TE 180.50 ZAC 85.59

PLANETOCENTRIC CCNIC

C3 18.410 VHL 4._Sl DLA 12.50 RAL 185.83 RAO 6567.7 VI[L 11.223 pTH 2.09 VHP 4.762 OPA 9.60

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ I._NG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

90.00 19 19 57 2593.51 -26.60 66.94 49.86 100.09 20 3 11 1995.5

90.00 10 35 42 4440.15 7.71 185.46 44.67 62.67 11 49 45 3840.2

100.00 20 47 45 2310.45 -27.79 45.87 49.81 10t.48 21 26 14 1710.5

100.00 11 50 37 4198.44 6.78 187.11 44.10 61.31 13 0 36 3598.4

110.00 22 10 27 2051.58 °30.94 25.35 48.75 t05.31 22 44 39 1451.6

110.00 12 44 23 4030.08 11.57 152.67 42.42 57.61 13 51 33 3430.1

OIFFERENTIAL CCRRECTION6 RID-COURSE EXI[CUTION ACCURACY

T0(-1.7607 TRA 7.1811 TC-10.2433 BAU 2.5234 SGT13589.1 SGR 745.3 SG3 1039.4

ROE .4799 RRA -.OOGI RC3 .4433 FAU .17492 RRT -.4943 _ -.5311RTF .9935

FOE-2.$561FRA 6.7474 FC3-6.2256 9SP 44916 S6813409.9 R23 .0446 R13 -.9936

BOE 1.8249 BRA 7.1811 8C310.2529 FSP 3784 $6113394.2 962 647.7 THA 176.42

CRDIT OETERNINATICA_ ACCURACY

ST 3671.3 SR 636.0 SS 1740.0

CRT -.6158 CRS .7426 CST -.9849

LSA 4074.4 MSA 558.4 6SA 17.6

EL1 3692.6 EL2 499.7 ALF 173.78

ARRIVAL DATE NOV 27 1965

EARTH TO MARS

INC 1.7909 vl 30,020

APO 231.85 V2 26.186

ETC 258.05 CLP 36.97

RAP 165.22 ECC 1.3030

INJ 2 LAT INJ 2 LONG

-24.63 58.67

3.99 178.76

-25.92 37.57

4.66 160.49

-26.53 16.96

7.22 146.28

ORBIT DETERMINATION ACCURACY

ST 3778.9 Sit 641.0 SS 1716.3

CRT -.6264 CRS .7503 CST -.R652

LSA 4163.6 MSA 554.4 SSA 17.4

EL1 3800.5 ELI 496.6 ALF 173.83

LAUNCH DATE NOV Z 1954 FLIGHT TIN( 392.00 ARRIVAL DATE NOV 16 1R65

HELIOCENTRIC CONIC

RL 146.42 LAL -.00

RP 20R.14 LAp -1.75

RE St2.RSO GL 13.60

PLANETOCENTRIC CONIC

CS 19.004 YHL 4.$55

LNCH AZMTH LNCH TIME

90.00 19 27 4

90.00 10 34 20

100.00 20 54 31

100.00 11 42 34

110.00 22 16 34

110.00 12 44 O

DISTANCE 872.182

LOL 39.61 VL 32.684 GAL -4.57 AZL 88.20 NCA 285.24 SMA 187.71 ECC

LOP 304.84 VP 23,710 GAP -12.09 AZP 90.15 TAL 324.62 TAp 229.86 RCA

GP 1.49 ZAL 139.57 ZAP 38.22 ETS 181.15 ZA( 61.86 ETE 180.35 ZAC

EARTH TO MARS

.23736 IMC 1.7976 vl $0.020

143.16 APO 232.26 V2 26.£09

85.65 ETC 257.66 CLP 38.16

OLA 12.00 RAL 186.55 RAO 6567.8 VEL 11.848 PTH 2.10 YHP 4.855 OPA 9.56 RAP 165.64 ECC 1.3166

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTM INJ TIME leo CST TIM INJ 2 LAT [NJ 2 LONG

2584.03 -26.48 66.27 50.94 100.41 20 10 8 1884.0 -24.78 56.02

4464.57 0.47 18S.85 45.82 92.88 11 48 44 $864.6 4.77 160.13

2301.96 -27.67 45.27 50.67 101.79 21 52 53 1702.0 -25.77 36.98

4221.65 9.54 199.43 45.25 91.54 12 59 56 3621.8 5.67 161.79

2045.22 -30.83 24.99 49.79 105.56 22 50 40 1445.2 -20.36 16.54

4051.38 12.35 153.83 43.58 57.87 13 51 31 $451.4 8.01 147.41

DIFFERENTIAL CORRECTIONS

TOE-t.870R TRA 7.4395 TC-10.0667 BAU 2.5900

ROE .4699 flRA -.0065 RE3 .4302 FAU .16587

F06-2.3217 FRA 6.5813 FC3-7.5470 BSP 47447

DOE 1.9340 DRA 7.4395 8CS10.0759 FSP $586

LAUNCH DATE NOV 2 1964

HELIOCENTRIC C._IIC

RL 148.42 LAL -.00

RP 208.94 LAP -1.80

tiC 313.871GL 13.42

PLAN(TOCENTRIC CONIC

C3 19.635 VHL 4.451

LNCH AZI4TH LNCH T|N(

90.00 19 34 10

90.00 10 32 56

100.00 21 1 19

100.00 11 46 31

110.00 22 22 41

110.00 12 43 37

DIFFERENTIAL CCRRECTIONS

TDE-1.9641 TRA 7.7059 TCS-9.8817 BAU 2.5983

ROE .5000 RRA -.0073 RC3 .4173 FAU .15870

F06-2.3036 FRA 6.3758 FC3-6.9091 BSP 47984

DOE 2.0461 BRk 7.7059 8CS 9.6905 FSP 3414

MIO-COURSE (XI[CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SG713527.9 _ 743.1 _S 996.4 6T 3887.0 $R 643.9 SS 1695.7

RRT -.492) _ -.5301RTF .9932 CRT -.6366 CRS .7562 CST -.9655

_',_t3§48.4 R_ .0460 R13 -.9932 LSA 4255.9 NSA 550.2 SSA 17.2

S6113532.9 862 648.3 THA 178.44 ELI 3908.9 ELI 493.7 ALF 175.88

FLIGHT TIN[ 394.00 ARRIVAL DATE DEC I 1965

DISTANCE 876.$90 EARTH TO MARS

LOt. $9.61 VL 32,899 GAL -8.74 AZt. 88.20 HCA 299.48 SlAA 187.80 ECC .23901 IN( 1.6044 vt 30.020

LOP S06.06 V1P 23.742 GAP -12.15 AZP 90.11 TAL 323.96 TAp 230.54 RCA 142.91 APO 232.69 V2 26.232

GP 1.46 ZAL 140.43 ZAP 37.46 276 181.15 ZAE 60.61 ETE 190.39 ZAC 85.71 ETC 257.93 CLP 37.44

DLA 11.49 RAL 187.27 RAO 8597,8 VEL 11,975 PTH 2.11 _flAp 4,949 OpA 9.$7 RAP 166.05 (CC 1.3231

L-I TIN( IMJ LAT INJ L_ lMJ fit A$C INJ A]SITH INJ TIME PO CST TIM INJ 2 LAT SNJ 2 LONG

2574.78 -28.37 85.L2 52.02 100.72 20 17 4 1974.8 -24.62 57.$9

4469.25 9.25 188.L_ 49.99 93.11 11 47 49 3869.2 5.55 181.52

2293.75 -27.3Q 44.68 31.78 102.07 21 39 32 1695.7 -25.62 36.42

4245.54 10.31 169.77 46.43 61.79 12 39 18 3645.5 6.46 163.10

2039.07 -30.71 24.45 30.69 105.80 22 39 41 1439.1 -26.24 16.12

4072.97 13.12 155.0_ 44.T9 59.15 13 51 30 $473.0 6.62 145.57

MID-COURSE Ev(rCUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

S¢;713662,9 _ 744.9 84;3 935.1 ST $994.4 SR 646.7 SS 1671.4

RRT -.4909 RiilF -,5299 RTF .9928 CRT -.6467 CRS .?657 CST -.9657

sr,,813962.6 R23 .04?5 R13 -.9929 LSA 4345.8 MSA 546.0 SSA 17.0

S6113897,2 $62 849.9 THA 178.48 ILl 4016.6 EL2 490.5 ALF 173.93
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JPL TM 33-100 EARl'H--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 2 1964

HELIOCENTRIC C(_iIC

RL 148.42 LAL -.DO

RP 206.76 LAP -1.61

tic 314.764 GL 13.24

PLAN(TOC[NTRIC CONIC

C3 20.303 VHL 4.509

LNCH AZMTH LNCH TIME

90,00 19 41 14

90.00 10 31 38

100.00 Z1 8 S

100.00 11 47 28

110.00 22 28 48

FLIGHT TIM( 396.00 ARRIVAL DATE DEC 3 1965

DISTANCE 880.533 EARTH TO MARS

LOt. 39.61 VL 32.694 GAL -6.91 AZL 88.19 HCA 267.72 SMA 187.89 ECC .24078 INC 1.8111 Vl 30.020

LOP 307.33 VP 23.773 GAP -12.41 AZP 90.07 TAL 323.09 TAp 230.81 RCA 142.65 APO 233.13 V2 ZS.ES4

;p 1.43 ZAL 141.30 ZAp 36.75 (TS IS1.15 ZA[ 59.78 [TE 180.42 ZAC 85.79 ETC 257.86 CLP 36.71

OLA 10.98 RAL 187.99 RAO 6567.8 VEL 11.903 PTH 2.11 VHP 5.046 OPA 9.14 RAp 166.54 (CC 1.3341

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2565.81 -26.25 64.99 53.13 101.01 20 24 O 1965.8 -24.47 56.78

4514.16 10.00 189.69 48.19 63.37 11 46 $2 3914.2 6.34 162.92

2285.72 -27.44 44.11 52.85 102.34 21 46 11 1685.7 -25.46 35.87

4269.49 11.08 171.14 47.65 62.06 12 58 37 3669.5 7.25 164.44

2033.13 -30.60 24.02 51.94 106.03 23 2 42 1433.1 -28.10 1S.TZ

110.00 12 43 14 4094.85 13.91 156.23 45.97 58.45 13 51 29

DIFFERENTIAL CCRR(CT|ONS NID-COUR8E EXECUTION ACCuRACy

TDE-2.tO07 TRA 7.9790 TC3-9.6909 DAU 2.6328 SGT13782.O 8GI 744.8 883 885.7

ROE .3103 RRA -.0085 RC3 .4049 FAU .14805 RRT -.4902 RRF -.5304 RTF .9924

FDE-2.Z835 FRA 6.1905 FC3-6.3126 8SP 48501 S8613812.1 RE3 .0492 R13 -.9924

DOE 2.1618 BflA 7.9790 DC3 9.6994 FSP 3247 S8113796.9 SGZ 649.9 THA 176.48

LAUNCH DATE NOV 2 1984 FLIGHT TIM( 398.00

HELIOCENTRIC C_41C DISTANCE M4,701

RL 148.42 LAL -.00 LOL 39.61 VL 32.699 GAL -7.09 AZL 89.18 _ 268.97 914A 187.98 [CC .24292

RP 205.58 LAP -1.82 LOP 308.57 VP 23.803 GAP -t2.38 AZP 90.03 TAL 322.31 TAP 231.27 RCA 142.37

RC $13.$90 _ 13.06 GP 1.40 ZAL 142.17 ZAP _.02 ET$ 181.14 ZAI[ 58.78 [TE 180.46 ZAC 85.86

PLAN(TOCENTRIC CONIC

C3 21.013 VHL 4.384 DLA 10.47 RAL 188.70 RAD 8587.9 V[L 11.933 PTH 2.12 VHP $.148 DPA 8.90

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIM( PO C8_ TIN

90.00 19 48 18 2557.10 -28.14 64.58 54.|5 101.30 20 30 55 1957.1

90.00 10 30 18 4539.32 10.76 191.15 49.42 63.85 11 45 57 3939.3

100.00 21 14 $1 2277.96 -27.33 43.57 53.97 102.81 21 $2 48 1978.0

100.00 11 46 26 4293.69 11.64 172.52 48.86 62.35 12 58 0 3893.7

110.00 22 34 55 2027.42 -30.49 23.61 53.04 106.25 23 8 42 1427.4

110.00 lZ 42 51 4117.00 14.69 157.47 47.21 SR.T8 13 51ED 3517.0

DIFFERENTIAL C_RRECTION9 MID-COURSE E_ECUTICN ACCURACY

TDE-2.E213 TRA 8.2601 TC3-9.4947 8AU 2.6893 SGT13918.1 _R 744.8 883 838.1

flOE .5213 RRA -.0101RC3 .3928 FAU .13968 RRT -.490| I_F -.5318 RI'F .9919

FOE-Z.2607 FRA 6.0059 FC3-5.7547 8SP 48988 S_D15938.0 RL_ .0509 R13 -.9920

DOE 2.2816 BRA 8.2601BC3 9.5028 FSP 3085 S81t3922.9 Sr_ 648.9 THA 178.49

3494.8 9.63 149.74

ORBIT DETERMINATION ACCURACY

ST 4100.8 SR 849.3 SS 1645.7

CRT 0.6582 CRS .7732 CST -.9858

LSA 4433.2 NSA 542.0 SSA 16.9

ELI 4123.2 ELZ 487.3 ALF 175.98

ARRIVAL DATE DEC 5 1963

EARTH TO MARS

INC 1.8179 Vl 30.020

APO 233.59 V2 24.274

ETC 257.79 CLP 36.00

RAp 187.02 ECC 1.3458

INJ E LAT INJ 2 LONG

-24.32 59.18

7.14 194.34

-25.32 35.34

8.05 165.79

027.97 15.33

10.45 130.93

ORBIT DETERMINATION ACCURACY

ST 4206.9 SR 651.7 86 1618.6

CRT -.8653 CRS .TSO5 CST -.9659

L$A 4522.5 NSA 537.8 SSA 16.7

EL1 4229.5 EL2 484.0 ALF 174.04

LAUNCH DATE NOV 2 1964 FLIGHT TIM( 400.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CO_iIC

RL 140.42 LAL -.00

RP 208.40 LAP -!.82

RC 316.588 GL 12.87

PLANETOCENTRIC CONIC

C3 21.7S5 VHL 4.$65

LMCH AZMTH LNCH TIME

90.00 19 55 20

gO.D0 10 28 59

100.00 Zl 21 35

100.00 11 43 Z5

110.00 22 41 1

DISTANCE 808.861 EARTH TO MARS

LOt. 39.61 VL 32.904 GAL -T.28 AZL 88.18 HCA 270.21 INk 188.07 ECC .24454 INC 1.8247 Vl 30.020

LOP 309.82 VP 23.832 GAP -12.T5 AZP 88.99 TAL 321.50 TAP 231.71 RCA 142.08 APO 234.07 V2 26.R94

GP 1.38 ZAL 143.04 ZAP 35.33 [TS 181.14 ZAE 57.79 ETE SOD.sO ZAC 85.95 ETC 257.73 CLP 55.31

DLA 9.98 RAL |89.42 RAG 856T.9 VEL 11.964 PTH 2.13 VHP 5.247 DPA 8.65 RAp 167.53 ECC 1.3502

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ-TIRE PÙ CST TIN INJ 2 LAT INJ 2 LONG

254D.67 -26.02 63.79 55.38 101.57 20 37 48 194D.7 -24,1T 55.91

4584.89 11.52 192.62 50.Q7 63.95 11 45 4 3984.7 7.93 105.79

2270.46 027.22 43.04 55.10 102.87 _1 59 26 1870.5 -25.17 34.83

4318.13 12.81 173.93 50.11 62.67 12 57 23 3718.1 D.95 187.13

2021.94 030.39 23.22 54.15 106.46 23 14 42 1421.9 -27.D3 14.96

110.00 12 42 29 4139.42 15.4D 158.73 48.4T 59.14 13 51 28

DIFFERENTIAL CORRECTIONs NIO-COUflS( 2_ECUTIQN ACCURACY

TOE-Z.3466 TRA 8.S4TS TC3-9.2954 8AU 2.7070 SGTt4040.O _ T44.6 SG3 792.3

ROE .5323 RRA -.0121RC3 .38tl FAU .13165 RRT -.480T W -.5339 RTF .9914

FOE-2.2360 FRA 3.8203 FC3-5.2364 83P 49439 SGI114058.T R23 .052D R13 -.9915

SO[ 2.4062 9RA 6.3475 8C3 9.3032 FSP 2925 S8114044.8 SG2 648.5 THA 178.51

LAUNCH DATE NOV 2 1994 FLIGHT TIM( 402.00 9 1965

HELIOCENTRIC CCNIC DISTANCE 193.014 EARTH TO MARS

RL 149.42 LAL -.00 LOL 39.61 VL 32,910 GAb -7.4T AZL 1_.17 HCA 271.48 SI4A 188.17 ECC .24655 INC 1.8314 vl 30.020

RP 209.24 LAP -|.83 _ 311.0T VP 23.88t GAP -12.92 AZIP 89.95 TAL 320.88 TAp 232.14 RCA 141.78 APO 234.56 V2 26.314

RC 31T.480 GL 1£.$R GP 1.35 ZAL 143.91 ZAP 34.88 ET$ 181.13 ZN[ 56.82 ETE 180.53 ZAC 86.04 ETC 257.65 CLP 34.64
PLAN(TOCENTRIC _|C

C3 22.5S3 V_. 4.TSD DLA 9.44 RA_ 190.14 RAO iSiT.9 V(L 11o998 PTH 2.14 VHP 5.351DpA 8.40 RAP 168.DS

L_H AZI4TH LNCH TINS L-I TIN( INJ LAT INJ LONG lNJ RT ASC |NJ AZNTH INJ TIM( PO CST TIN |NJ 2 _AT

90.00 20 2 20 2340.32 -23.91 83.L_ 56.54 101.84 20 44 41 1940.5 -24.02

90.00 10 27 41 4920.28 12.28 184.12 51.85 64.29 11 44 12 3990.3 8.73

100.00 21 29 19 1183.24 -27.10 42.53 56._4 103.11 22 9 2 t663.2 -25.03

100.00 11 44 24 4342.80 13.38 175.38 51.59 63.02 12 39 47 3742.8 9.66

110.00 21 47 S Z019.70 -30.29 22.84 55.28 106.96 23 20 42 1416.7 -27.71

110.00 12 42 7 4192.t0 18.27 160.01 49.75 59.51 13 5t 29 3592.1 12.10

DIFFERENTIAL CaERECTION8 NIO-CoURIE EXECUTION ACCURACY

TD[-R.4731TRA 9.8439 TC3-9.0925 BAU 2.74S0 SGT141SD.S SIR 744.5 SG5 T48.1

ROE .5440 RRA -.0149 RC3 .3887 FAU .12388 RRT -.49LDO RDF -.$383 RTI r .9909

FDE-E.2083 FRA 5.9353 FC3-4.7332 DiP 49875 8r4114179.1 RE5 .0548 R13 -.9109

DOE 2.5642 BRA 8.8436 8C3 9.1000 FSP 2771 88114183.2 _Z $47.8 THA 178.52

3539.4 11.27 152.15

ORBIT OETERNINATION ACCURACY

ST 4312.3 SR 654.1SS 1590.1

CRT -.6743 CRS .7078 CST -.966D

LSA 4611.7 MSA 533.5 SSA 16.5

EL1 4335.1 EL2 480.5 ALF 174.09

ARRIVAL DATE DEC

ECC 1.3713

INJ 2 LONG

55.DS

187.24

34.34

166.35

14.60

153.39

aE�IT DETERMINATION ACCURACY

ST 4418.4 M 656.3 66 1560.0

CRT -.9828 CRS .7949 CST -.9860

LSA 4899.8 NSA $29.2 S$A 16.3

ELI 4439,4 EL2 477.D ALF 174.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH DATE NOV 2 1964
FLIGHT 1114( 404.00 ARRIVAL OAT( DEC 11 1965

HELIOCENTRIC CONIC DISTANCE 897.159 EARTH TO MARS

RL 148.4E LAL -.00 LOL 39.61VL 32.915 GAL -7.67 AZL 88.1G HCA 272,71 SNA 101.27 (CC .24864 INC 1.0502 V1 30.OZD

RP 208.08 LAP -1.84 L_ 312.32 VP 23.889 SAp -13.00 AZ1P 89.91 IAL 319.84 TAP 2SE.SS RCA 141.45 APO ESS.OR VZ ES.332

RC 318.367 GL 12.49 GP 1.33 ZAL 144.70 ZAP 34.01 [TS 181.13 ZA[ 55.88 ETE 100.57 ZAC 85.14 ETC ES7.S8 CLP 35.99

PLANETO(ENTRIC CONIC

C3 23.410 VHL 4.888 OLA 8.9E RAL 190.85 RAO 6568.0 V[L 12.033 PTH 2.15 VHP 5.457 DpA 8.13 RAP 160.80 ECC 1.3853

LNCN AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIM( PO CST TIM INJ ELAT INJ Z LONG

90.00 ZD 9 19 ZSSZ.68 -25.80 62.07 57.71 102.09 ZO $1 31 1952.7 -23.00 54.53

90.00 10 26 25 4616.07 13.04 195.63 53.25 64.64 11 43 ES 4016.1 9.52 188.72

100.00 21 35 0 2254.30 -27.00 44.04 57.4J 103.35 22 12 ST 1656.S -24.89 35.87

100.00 11 43 24 4367,69 14.14 176.84 52.70 63.39 14 56 lZ 5757.7 10.46 169.96

110.00 22 53 9 2011.75 -50.29 22.49 58.42 106.85 23 26 41 1411.7 -27.59 14.26

110.00 12 41 45 4185.02 17.05 151.52 51.07 59.92 13 51 SO 5585.0 12.95 154.64

DIFFERENTIAL CDRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-Z.6079 TRA 9.1474 TC3-8.8866 DAU 2.7835 SG714272.9 _ 744.4 $63 705.5 ST 4519.4 SR 658.S SS 1528.5

ROE .5558 RRA -.0175 RC3 .3587 FAU .11640 RRT -.4939 RRF -.5397 RTF .9903 CRT -.6911CRS .8019 CST -.9859

FDE-E.1784 FRA 5.4497 FCS-4.S045 BSlP 50279 S6814292.3 R23 .0571 R13 -.9905 LSA 4787.3 NSA 524.9 $SA 16.1

DOE E.9665 BRA 9.1474 BC3 0.8958 FSP 2622 S6114277.7 $62 647.1 THA 178.52 EL1 4542.5 EL2 473.4 ALF 174.19

FLIGHT T|NE 406.00

HELIOCENTRIC CONIC DISTANCE 901.294 EARTH TO NAR8

RL 148.42 LAL -.DO LOL 39.61 VL 32.921 GAb -7.88 AZL 88.1S HCA 275.97 Sl4A 188.56 ECC .25083 |NC 1.8451 vl 30.020

_p 207.95 LAP -1.84 LOP 315.58 _p 23.915 GAP -13.27 AZP 89.87 TAL 318.99 TAP 232.95 RCA 141.12 APO 458.61 V2 46.349

RC 519.247 GL 12.30 GP 1.50 ZAL 145.G§ ZAP SS.SR ETS 18t.lE ZA( 54.95 ETE 180.60 ZAC 86.24 ETC 257.51 CLP 33.36

PLANETOCENTRIC C(_IIC

CS 24.309 VHL 4.930 DLA 8.40 RAL 191.56 RAD S§G8.O VEL 12.070 pTH 2.10 Vl4p 5.565 OpA 7.86 RAP 169.17 ECC 1.4001

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT A$C INJ A_ATH INJ T|tA[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 16 15 2525.13 -25.69 62.14 58.89 102.35 20 58 21 1925.1 -25.74 54.02

90.00 10 25 9 4642.07 13.7R 197.17 54.58 GS.02 11 42 51 4042.1 10.51 190.22

100.00 21 41 40 2242.64 -26.29 41.57 5R.58 103.57 22 t9 10 1649.G -24.76 53.42

100.00 11 42 25 4592.79 14.R0 178.29 54.05 63.78 12 55 58 3792.8 11.26 171.40

110.00 22 5g 12 2OO7.OZ -30.10 22.15 §7.5R 107.03 23 32 39 1407.0 -27.47 lS.95

110.00 12 41 25 4208.10 17.64 162.66 52.41 60.55 15 51 31 3606.2 15.76 155.95

DIFFERENTIAL COrRECTiONS N|D-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-R.7459 TRA R.4595 TC5-8.6602 6AU 2.6232 86714384.7 m 744,3 663 664.6 ST 4621.0 SR 060.2 SS 1495.9

ROE .5980 RflA -.0208 RC5 .3460 FAU .10619 RRT -.4964 W -.3433 RTF .6896 CRT -.6964 CR8 .8090 CST -.9656

FOE-2.1458 FRA 5.2638 FC5-3.8587 6SP 50647 $C_14404,0 fl23 ,0595 R13 -.6897 LSA 4874.8 MSA 520.5 8SA 15.9

DOE 2.6040 6RA 9.4594 6C3 6.6872 FSP 2475 S6114389.§ _ 645.3 THA 178.53 ELI 4645.0 EL2 469.6 ALF 174.24

LAUNCH DATE NOV 2 1964
ARRIVAL DATE DEC lS 1965

FLIGHT TIM( 408.00 ARRIVAL OATS DEC 15 1965

DISTANCE 905.419 EARTH TO MARS

LOL 39.51 VL 32.626 GAL -S.09 AZL 88.15 HCA 275.22 SNA 188.46 ECC .25310 INC 1.8519 VI 50.020

LOP 314.83 VP 23.941 GAP -15.45 AZP 59.63 TAL 318.12 TAp 233.34 RCA 140.76 APO 236.16 V2 25.366

1.28 ZAL 146.54 ZAP 32.77 ETS 181.11 ZAE 54.03 EYE 180.55 ZAC 86.55 ETC 257.44 CLP 32.74

OLA 7.88 RAL 192.28 RAO 6568.0 VEL 12.109 PTH 2.17 VHP 5.676 OpA 7.58 RAP 169.75 ECC 1.4158

L-I TIME INJ LAY INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2517.89 -25.59 61.64 60.09 102.56 21 5 8 1917.9 -23.S0 53.53

46G6.25 14.54 166.75 55.94 65.43 11 41 43 4068.2 11.11 191.74

2245.26 -26.79 41.15 59.78 103.79 22 25 42 lS45.5 -24.63 S3.00

4416.09 15.01 176.76 55.40 64.21 12 55 6 5616.1 12.06 172.05

2002.58 -30.01 21.84 56.76 107.20 23 38 35 1402.6 -27.56 15.65

4251.51 t8.62 164.02 53.78 60.60 15 51 55 3651.6 14.59 157.23

M|D-COUR$1E E_rCUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G714462.1 _ 744.2 $63 625.0 ST 4721.7 SR 661.9 $s 1461.3

RRT -.4994 _ -.5466 RTF .6806 CRT -.7068 CRS .8158 CST -.9856

S681451t.2 R23 .0620 R13 -.9689 LSA 4960.0 NSA 516.1 SSA 15.7

_114466.6 _ 544.0 THA 176.53 EL1 4745.1 EL2 465.9 ALF 174.29

FLIGHT TIME 410.00 ARRIVAL DATE DEC 17 1965

DISTANCE 609.532 EARTH TO MARS

-6.31AZl. _.14 HCA 276.48 Sl4A 188.56 ECC .25548 INC 1.8588 vl 30.020

LAUNCH DATE NOV 2 19S4

HELIOCENTRIC CONIC

RL 14|.42 LAL -.OQ

RP 207.79 LAP -1.84

RC 3E0.112 GL 12.10

PLANEYOCENTRIC CONIC

C3 25.295 VHL 5.021

LNCH AZMTH LNCH TIME

90.00 20 ZS 10

9O.OO 10 23 55

100.00 21 48 19

100.00 11 41 27

110.00 23 5 14

110.00 12 41 2

DIFFERENTIAL CGRRECTIONS

T0(-2.8867 TRA 9.7805 TC3-8.4710 BAU 2.8633

ROE .5805 RflA -.0247 RC5 .3575 FAU .10220

FOE-2.1117 FR& 5.0775 FC5-3.5024 BSP 51001

DOE 2.9445 6RA 9.7803 6C3 8.4777 FSP 2354

LAUNCH DATE NOV 2 1964

HELIOCENTRIC C_NIC

RL 146.42 LAL -.OOLoL 39.61 VL 32.932 GAL

RP Z07.66 LAP -1.85 LOP 510.09 VP 23.660 GAP -13.14 AZP 89.79 TAL 317.23 TAP 253.70 RCA 140.39 APO 256.74 V2 26.381

RC 520.992 r,t. 11.60 r,p 1.26 zAL 147.36 ZAP 52.17 ET6 181.11 ZAE 55.14 ETE 180.66 ZAC 86.46 (TC 257.56 CLP 32.15

PLAN_TOCENTRICCONIC

CS 28.276 VtAL 5.124 DLA 7.56 RAL 162.66 MAD 6308.1 _L 12.151 pTH 2.18 VtAp 5.790 OpA 7.29 RAP 170.35 ECC 1.4324

LNCH AZI4TH LN(H TII4£ L-I TIME |NJ LAT INJ I_NG INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 20 50 5 2510.67 -25.46 61.16 61.30 102.76 21 11 54 1911.0 -23.47 53.07

90.00 10 2E 42 4664.60 "15.28 200.51 57.32 65.67 11 40 56 4094.6 11.89 193.27

100.00 21 54 65 L_37.25 -26,66 40.71 60.96 103.99 22 32 1E 1657.2 -24.50 32.59

100.00 11 40 30 4445.52 16.41 181.5| 36.79 64.64 12 54 54 5845.6 12.86 174.32

110.00 25 11 14 1994.42 -L_.62 2|,54 56,6§ 107.35 23 44 52 1598.4 -27.26 18.87

110.00 12 40 41 4255.17 19.40 165.41 6S.18 61.29 13 51 56 3655.2 15.42 158.55

DIFFERENTIAL C.OtRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.0558 TRAIO.1045 TC3-.6.2142 6AU 2.6034 $6714567.1 _ 744.2 _3 587.0 ST 4621.S SIR 663.5 SS 1426.0

ROE .5965 RRA -.OLJgO RC5 .3274 FAU .06562 RRT -.5032 IItRF -.5542 RTF .9860 CRT -.7145 CRS .82E8 CST -.9854

FDE-2.0757 IrRA 4.6899 FC3-5.1471BmP 5|262 6_54656.0 N25 .0846 RID -.6881 LSA 5045.5 MSA 511.6 SSA 15.5

DOE S.0914 BRAID.lOSS 6C5 S.2707 FSP 2165 $6114601.6 _2 642.9 THA 178.55 ELI 4844.8 EL2 462.0 ALF 174.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 2 1964

HELIOCENTRIC CONIC

RL 148.42 LAL -.00

RP 207.54 LAp -1.85

RC 321.$56 GL 11,70

PLANETQCENTRIC CONIC

C3 27.352 VHL 5.230

LNCH AZMTH LNCH TIME

go.oo 20 3S 53

go.0o 10 21 29

100.00 22 1 30

100.00 11 39 34

110.00 23 17 12

110.00 12 40 21

FLIGHT TIM( 412.00 ARRIVAL DATE DEC 19 1R45

DISTANCE 913.631 EARTH TO MARS

LOL 39.61 VL 32.938 GAL -8.54 AZL 88,13 HCA 277.74 SIdA 186.67 ECC .25796 INC 1.RS57 vl 30.020

LOP 317.35 Vp 23.990 GAP -13.$3 AZP 89.75 TAL 316.32 TAP 254.06 RCA 140.00 APO 237.33 V2 26.366

GF 1.24 ZAL 146.26 ZAP 31.60 ET$ 181._0 ZAE 52.26 ETE 180.70 ZAC 86.56 ETC 257.29 CLP 31.57

OLA 6.84 RAL 193.69 RAD 6568.1 VEL 12.195 PTH 2.1R VHp 5.906 DPA 6.99 RAp 170.97 ECC 1.4501

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ Title PO CST TIM INJ 2 LAT INJ 2 LONG

2504.37 -25.38 60.70 62.53 102.99 21 18 38 1904.4 -23.34 52.S3

4721.13 16.01 201.R1 58.74 69.33 11 40 11 4121.1 12.$8 164.62

2231.46 -26.59 40.31 62.21 104.18 22 38 41 1631.5 -24.38 32.20

4469.26 17.15 162.$6 58.20 65.14 12 54 3 3869.3 13.$6 175.81

19R4.54 -29.84 21.27 61.10 107.50 23 50 27 1594.5 -27.16 13.11

4278.96 20.17 166.83 56.61 61.60 13 51 40 3979.0 19.25 159.90

DIFFERENTIAL CCIRRECTIONS RID-COURSI[ EXECUTION ACCURACY

TOE-3.1862 TRAlO.4471 TC3-S.Os53 BAU 2.g479 641T14698.S _ 744.1 SG3 650.4

ROE .6069 RRA -.0339 RC3 .3176 FAU .08901 RRT -.S074 RRF -.§603 flTF .9871

FOE-2.0368 FRA 4.7022 FC3-2.8173 BS_P 51565 _k_14717.4 R23 .06R0 R13 -.9871

BOE 3.2426 BflA10.4471BC3 8.0615 FSP 2061 S6114703.4 _ 841.0 THA 178.53

LAUNCH DATE NOV 2 1964 FLIGHT TIN| 414.00

HELIOCENTRIC CONIC DISTANCE 917.717

RL 148.42 LAL -.00 L(X. 39.61VL 32.944 GAL -8.77 AZL 88.13 Hr_k 279.00 SMA 188.77 ECC .26054

RP 207.42 LAP -1.85 LOP 318.61VP 24.013 GAp -14.02 AZP 89.71TAL 315.40 TAp 234.39 RCA 139.59

RC 322.714 GL 11.50 GP 1.22 ZAL 149.13 ZAP 31.04 ET$ 181.09 zAE 51.40 ETE 180.73 ZAC $6.70

PLANETOCENTRIC CONIC

C3 28.495 VHL 5.338 DLA 6.32 RAt. 194.40 RAD 6566.1VEL 12.242 PTH 2.20 VHp 6.025 DpA 6.68

LNCH AZI4TH LNCM TIME L-| TIN( INJ LAT |NJ L_IG |NJ RT A$C |NJ AZNTM |NJ TIME PO CST TIM

90.00 20 43 42 2499.OB -25.29 60.27 93.78 103.19 21 25 20 1698.1

90.00 10 20 19 4747.RR lS.74 203.54 GO,16 66.62 11 39 26 4147.8

100.00 22 8 2 2228.04 -2S.SO 39.93 $3.45 104.36 22 45 8 1626.0

100.00 11 38 39 4496.11 17.88 164.43 59.65 65.64 12 63 34 3895.1

110.00 23 23 10 1990.96 -29.77 21.02 62.39 107.63 23 56 21 1390.9

110.00 12 40 1 4302.SB 20.94 168.27 58.07 62.34 13 51 44 3703.0

DIFFERENT| AL CORRECTI¢:I4B M|D-COUR$1[ EXECUT|_i ACCURACY

TDE-3.3408 TflA10.7944 TC3-7.8478 RAU 2.9919 SGT14796.6 SGR 744.1SG3 515.1

ROE .6206 RRA -.0393 RC3 .3080 FAU .0827§ RRT -.5121 RRF -.5972 RTF .9860

FOE-1.9954 FRA 4.5131 FC3-2.5140 B_P 51793 SG814815.3 R23 .0714 R13 -.9861

ROE S.3980 8flA10.7944 BC3 7.8639 FSP 1930 S6114801.5 SG2 638.9 THA 178.52

ORBIT DETERN|NATION ACCURACY

ST 4919.3 SR 965.0 SS 1669.0

CflT -.7216 CRS .6297 CST -.9851

LBA 5129.7 MSA 507.0 SSA 15.4

ELI 4942.9 EL2 468.1 ALF 174.30

ARRIVAL DATE DEC 21 1965

EARTH TO MARS

INC 1.$727 vl 50.020

AlSO 237.gS V2 26.409

ETC 257.21CLP 31.01

RAp 171.61 ECC 1.4SRO

|NJ 2 LAT INJ 2 LONG

-23.22 62.21

13.46 196.40

-24.27 51.84

14.44 177.3Z

-27.07 12.87

17.07 |$1.26

ORB|T DETERN|NAT|ON ACCURACY

ST 5015.1 SIR 666.3 S$ ISSO.6

CRT -.7289 CR$ .$$65 CST -.BB4B

LSA 5212.2 NBA 502.4 SSA 15.2

ELI 5038.7 EL2 454.0 ALF 174.42

LAUNCH DATE NOV 2 1964 FLIGHT Tiff| 416.00 ARRIVAL DATE DEC E3 ISiS

HELIOCENTRIC CON|C O|STANCE 921.767 [ARTN TO MARS

RL 148.42 LAL -.00 LOt. 3R,61VL 32.950 GAL -R.01 AZL 66.18 HCA 280.86 SMA 166.87 ECC .26324 |NC 1.BTR7 Vl 30.020

RP 207.31 LAp -1,85 LOP 319.87 VP 24.035 GAP -|4.28 AZ1P 89.67 TAL 314.46 TAp 234.71 RCA 139.15 APO £38.$R V2 £S.4£Z

RC 323.566 GL 11.26 GP 1.20 ZAL 149.99 ZAP 30.46 ET$ 181.08 ZA( 30.55 ETE |80_76 ZAC 86.93 (TC 237.|4 CLP $0.47

PLANETOCENTR|C CON|C

C3 89.710 VNL 5.4510LA 5.SD RAL 195.1D RA0 6566.2 V[L 18.892 PTH 2.21VHP 6.147 DpA G.]7 RAp 172.26 EC¢ 1.4809

LNCH AZ14TH LNCH TIME L-| TIME |NJ LAT INJ LONG INJ fiT ASC INJ AZNTM IMJ TIM( PO CST TIN INJ E LAT INJ 2 LONG

go.00 20 50 88 2492.13 -25.19 5g.86 65.04 103.38 21 32 O 1892.1 -23.10 51.81

go.oo 10 19 g 4774.66 17.45 205.19 61.65 67.34 11 36 44 4174.7 14.E3 197.99

100.00 82 14 33 2220.91 -26.42 39.57 64.70 104.53 22 51 34 1620.9 -24.16 31.50

100.00 11 37 45 4521.18 18.61 186.02 61.13 66.17 12 53 6 3921.1 15.23 178.86

110.00 23 29 5 1987.64 -29.70 20.78 63.$8 107.75 24 2 13 1387.S -26.9R 12.$5

110.00 12 39 42 4327.15 21.69 169.74 59.56 62.91 13 Sl 49 3727.1 17.89 1SZ.S7

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.5013 TRAll.1520 TC3-7.$409 BAU 3.0372 $GT148Sl.R SGR 744.0 SG3 481.1 ST §109.2 SR 667.4 SS 1310.9

ROE .6347 RRA -.0452 RC3 .2BS? FAU .07668 RRT -.§173 flRF -.5746 RTF .9846 CRT -.7357 CRS .8433 CST -.6843

FOE-l.9517 FRA 4.3232 FC3-2.2344 BSP 51997 SGB|4910.4 fl23 .0750 RI3 -.9849 LSA 5263.4 MSA 497.8 SSA 15.0

ROE 3.5584 BRA11.1521 BC3 7.6466 FSP 1804 S6114896.S SG2 636.5 THA 178.52 EL1 5132.9 EL2 450.0 ALF 174.47

LAUNCH DATE NOV 2 1964 FLIGHT TIN( 418.00 ARR|VAL DATE DEC 25 IRS5

HELIOCENTRIC CONIC

RL 14S.42 LAL -.DO

RP 207.21 LAp -1.85

RC 324.413 GL 11.09

PLAN(TOCENTR|C C¢)NZC

C3 31.001VHL 5.SSB

LNCH AZI4TH LNCH TIN(

gO.O0 20 57 12

90.00 10 1O O

100.00 22 21 2

100.00 11 3B Sl

110.0D 23 34 SD

110.00 12 39 23

OlSTSNCE 925.$_i EARTH TO MARS

LOL 39.61 VL 52.956 GAL -9.28 AZL 88.11 _ 2R1.52 SMA 1"88.98 [CC .28805 INC 1.$868 Vl 30.020

LOP 321.13 VP 24.038 GAP -14.42 AZP 89.82 TN. 313.50 TAP 233.02 RCA 138.70 APO 238.26 V2 26.434

GP 1.18 ZAL 150.85 ZAP 1_.97 ETS 18|.07 ZAI[ 49.72 ETE 180.78 ZAC 86.98 ETC 257.06 CLP 29.95

DLA 5.28 RAL 195.80 RAID 8588.2 VI[L 18.344 PTH 2.23 VHP 6J.72 DPA 6.05

L-I TIRE INJ LAT IMJ i.(_G INJ RT ASC INJ AZMTH INJ TIRE PC) CST TIM

2408.49 -25.t0 36.47 6R.31 103.55 21 30 38 1686.5

4801.65 18.15 206.84S 63.15 87.88 11 38 2 4201.6

2218.09 -26.33 39.14 65.67 104.68 22 57 58 1616.1

4547.210 t9.3E 187.84 62.63 66.73 12 32 39 3947.3

1984.63 -L_.84 20.57 84.88 107.06 24 _ 4 1384.6

4351.51 22.44 171.23 81.08 83.51 13 51 55 3751.5

DIFFERENTIAL C431RECTIONs

TOE-3.$671 TRAtl. SlB7 TC3-7.4382 BAD 3.0843

ROE .6493 RRA -.Oils RC3 .2898 FAU .07080

FOE-I.ROST FRA 4.1317 FC3-,-1.9772 Blip 52151

DOE 3.7241 2RAll.5199 RC3 7.4419 F_P 1881

RAP 172.92 ECC 1.5102

INJ 2 LAT INJ 2 LONG

-22.99 51.43

14.99 199.61

-24.06 31.18

16.00 180.41

-26.91 12.45

18.70 164.09

ORBIT DETERN|NATION ACCURACY

ST 5201.4 SIR 660.4 SS 126R.9

CRT -.7424 CR3 .8501CST -.9836

LBA 5373.2 MS6 493.1 SSA 14.8

EL1 5225.2 EL2 445.S ALF 174.Sl

NIO-C.OURS( EXECUTION ACCURACY

SG7149R5.7 MAI 743.9 $G3 448.3

RRT -.SZSO Im r -.5828 RTF ,9834

SG91500£.2 R23 .0791 R13 -.9835

SG!14988.S Sr_ 633.8 THA 178.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 180.00 ARR%VAL DATE NAY 2 1965

HELI¢¢ENTM|C C(_iC D|STANC( 468.795 EARTH TO NAR8

RL 149.38 LAL -.DO LOL 40.61' YL 34.628 GAL -7.48 A ZL 87.65 HCA 151.84 SNA ZZ5.DO (CC .36167 1NC 2.3519 vl 30.028

RP 244.11 LAF 1.11 LOP 192.57 VP 22.305 GAp ZO.6? AZP 9Z.08 TAL 331.42 TAp 123.$8 RCA 143.58 APO S08.42 ¥Z ZZ.475

RC 133.550 GL 13.4Z GF -1.3Z ZAL 132.11 ZAP 170.29 ETS 188.47 ZAE 1_8.57 ETE 354.95 ZA C 87.05 ETC Z58.14 CLF 170.56

_FLAIM[TOCENTRIC CONIC

C3 39.957 VHL 6.071DLA 14.60 RAL 180.12 RAD 6568.4 V(L 12.519 pTH 2.28 VHP 9.S75 DPA -1.14 RAP 182.69 ECC 1.6066

LNCH AZNTN LNCH TIME L-] TIME |NJ LAT |NJ LONG INJ R? ASC |NJ &INTH |NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 16 34 49 2837.21 -28.28 84.54 58.15 9[.45 19 ZZ 7 Z237.Z -27.78 75.91

90.00 10 27 26 4538.20 10.73 191.08 49.82 83.64 11 43 4 3938.2 7.10 184.29

100.00 20 4 O 2549.81 -29.79 63.33 56.09 92.53 20 48 SO 1949.6 -29.13 54.59

100.00 11 40 59 4501.04 12.06 172.95 48.92 62.45 12 52 $7 3701.0 8.29 166.20

110.00 21 29 48 2281.25 -33.79 42.82 57.76 95.49 22 7 47 1681.3 -32.66 33.57

110.OO 12 31 39 4142.15 15.58 158.88 48.90 59.18 IS 40 42 3542.2 11.37 152.30

DIFFERENTIAL C_RRECT|ON8 MID-COURSE ExECUT|CN ACCURACY ORBIT DETERNINATICN ACCURACY

TOE I.ET4G TRA-3.0314 TC3 .7671 8AU .3884 SGT $324.9 SGR 376.4 SG3 288.2 ST 1494.8 SR 348.3 89 790.3

ROE -.3691RRA .0041 tiC3 -.1175 FAU .07696 RRT -.4503 RRF .4362 RTF -.9014 CRT -.8069 CR8 -.6654 CST .9769

POE -.9845 FRA 2.4890 FC3-1.8078BSP 11294 SG8 3346.1 R25 -.0293 R13 .9016 LSA 1706.S MSA 281.1 SSA 26.3

ROE 1.8270 BRA 3.0314 8CS .7760 FSP 820 $GI 5329.3 _ 555.6 ?HA 177.05 EL1 1521.5 ELI 202.1 ALP 169.16

LAUNCN DATE NOV 3 1964 FLIGHT TIN( 188.00 ARRIVAL DATE NAY 4 1965

HELIOCENTRIC C_NZC DISTANCE 471.419 EARTH TO MAR8

RL 148.38 LAb -.00 LQL 40.81VL 34.544 GAL -7.31AZI. 27.83 HCA 152.85 SNA 222.65 ECC .35500 INC 2.3725 vl 30.028

RP 243.87 LAP 1.08 LOP 193.48 VP 22.201 GAP 20.11 AZP 92.11 TAL 331.71 TAp 124.55 RCA 143.74 APO SOt.87 V2 22.498

tic 135.719 GL 15.80 r_p -1.$9 ZAL 131.87 ZAP IC_.20 ST8 128.48 zA( 158.45 ETE 354.99 ZAC 87.07 ETC 856.12 CLP 169.90

PLAN[TOCENTRIC CONIC

C3 35.364 VNL 5.947 DLA 15.10 RAt. |79.94 RAD 8568.4 VEL 12.519 PTH 2.2? VHP 9.172 DPA -1.38 RAP 183.04 [CC 1.56t0

LNCN AZNTH LNCH TIN( L-I TIN( INJ LAT INJ L._NG INJ RT ASC /NJ AZNTH |NJ TIIAE PO CST TIN INJ 2 LAT |NJ 2 LONG

90.00 18 28 53 2844.48 -22.29 85.07 57.39 91.19 19 16 58 2244.5 -27.83 76.44

90.00 10 31 13 4510.08 9.87 189.48 48.82 83.33 11 46 23 3910.1 6.21 182.69

100.00 19 59 8 8555.89 -29.21 63.72 57.34 98.30 EO 41'41 1955.7 -29.18 55.03

100.00 11 44 21 4274.06 11.28 171.40 48.11 88.11 12 55 55 3674.1 7.40 164.69

110.00 81 85 38 8224.94 -53.82 42.90 57.02 95.32 22 3 43 1684.9 -32.71 33.84

110.00 12 34 1R 4117.52 14.71 157.50 46.08 58.79 13 42 56 3517.6 10.47 150.96

DIFFERENTIAL CCRRECTION8 MID-COURSE [XECUT|(_I ACCURACY ORBIT OETERNINATI_ ACCURACY

TOE 1.2521 TRA-3.008? TC3 .2229 2AU .$935 SST 3375,E SGR 371.9 SGS 302.1 87 1504.8 SR 340.8 58 801.9

ROE -.3538 RRA .0148 RC$ -.1242 FAU .07962 RRT -.4784 RRY .4853 RTF -.9046 CflT -.8096 CR8 -.8639 CRT .9755

FOE -.6883 FRA 2.5487 FC3-1.9394 BSP I1498 _ 5395.8 R23 -.0324 RI$ .9048 LSA 1719.0 NSA 260.6 98A 26.1

808 1.3011BRA 3.0028 OCS .8383 FSIP 885 $81 3380.0 SG2 328.1 ?HA 176.95 ELI 1530.3 EL2 196.7 ALF 169.43

LAUNCH O&TE NOV 3 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CCNIC

RL 148.30 LAL -.00

RP 245.95 LAP 1.06

RC 137.813 GL 14.88

PLANETOCENTRIC CONIC

C3 $S.957 VHL 5.827

LNCH A_qlITH LNCH TIME

90.00 16 24 2

90.00 tO 35 13

100.00 19 53 58

tOO.OO 11 4? 88

110.00 21 21 19

110.00 12 37 T

DIFFERENTIAL CCRRECTIONS

TOE 1.2301 TRA-2.DTI5

NO( -.338T RRA .ORSS

FOE -.6868 FRA 2.6101

BIDE 1.2758 8RA 2.9728

DISTANCE 474.117 EARTH TO MARS

LOt. 40.61 VL $4.465 GAL -7.13 AZL 87.61 HCA 153.78 SNA 220.94 ECC .34840 INC 2.3948 Vl 30.028

LOP 184.39 VP 22.103 GAP |9.55 kip 92.15 TAL 332.00 TAp 125.76 RCA 143.90 Apo 297.78 V2 22.522

GP -1.46 ZAL 131.22 ZAP 169.30 ET8 186.48 ZkE 156.37 ETE 355.00 ZAC 87.09 ETC 258.10 CLP 169,40

OLA 15.81RAL 179.75 RAD 8588.3 VEL 16.463 PTH Z.25 VHP 8.973 DpA -1.63 RAp 183.39 ECC 1.5568

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2856.T2 -28.30 85.88 56.85 90.88 19 11 35 2252.7 -27.88 77.04

4481.88 8.99 187.81 48.06 83.03 II 49 55 3881.3 5.30 181.0_

8561.70 -29.83 84.30 56.60 92.02 20 36 41 1962.7 -29.23 55.55

4248.55 IO.S4 189.83 47.34 61.80 12 58 45 3646.5 6.49 163.16

E829.38 -55.84 43.25 56.31 95.12 2_ 59 29 1689.4 -32.76 34.18

4092.82 13.83 158.11 45.29 58.42 13 45 19 3492.6 9.55 149.62

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8224 RAU .4051 S4;T 3484.8 SGR 368.1 SG3 316.7 87 1514.1 SR 333.1 98 813.3

RC3 -.1527 FAU .08|59 RRT -.S083 RfU r .4980 RTF -.8079 CRT -.8129 CR8 -.$624 CST .9739

FCS-2.080E 8SP 11873 _ 3444.8 R23 -.0354 R13 .9081 LSA 1731.0 NSA 260.8 SSA 25.7

BC3 .2924 FSP 911 SiT1 3430.0 SG2 3|6.5 THA 176.85 ELI 1538.5 ELI 191.0 ALP 169.70

LAUNCH DATE NOV 3 1994 FLIGHT TIN( 128.00 ARRIVAL DATE NAY 8 1965

MELIOCENTRIC CONIC

RL 148.$8 LAL -.00

RP 643.38 LAP 1.05

RC 140.164 84. 14.80

PLAN[TOCENTIIIC CONIC

C3 38.651 VHL 5.712

LNCN AZNTH LNCH TIN(

90.00 18 18 18

80.00 10 59 24

100.00 19 48 37

100.00 11 51 48

110.00 61 18 51

110.00 16 40 4

DIFFERENT|AL COtRECTIGN8

TOE 1.E088 TRA-t.9431 TC3 .9428 BAU .4159

ROE -*$£41 RRA .0385 RC5 -.1411 FAU .08403

FDE -.8859 FRA t.8741 FC3-2.En$ OIl I 11878

ROE 1.8490 BRA 2.9453 0C5 .9535 FSP 982

DISTANCE 476.883 EARTH TO MARS

LOL 40.81 VL 54.389 GAL -8.14 AZI. 27.52 HCA 154.87 SMA 818.94 ECC .34208 [NC 2.4182,V1 30.028

LOP 195.30 _ 2t.OlO GAP 12.99 AZP R2.19 TN. 332.29 TAp 126.96 RCA 144.05 APO 293.82 V2 22.547

GP -1.55 Z/It. 150.75 ZAP 18@.71 ET$ 588.$2 ZN[ 158.53 ETE $54.98 ZAC 87.10 ETC 256.08 CLp 168.90

OLA 18.14 RAt. 179.51 RAD 8558.$ V[L 12.410 PTH E.24 VlAp 8.779 DPA -1.87 RAP 183.73 (CC 1.5370

L-I TIN( INJ LAT INJ LONG INJ R? AS(: INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

2282.02 -22.31 2tb.34 55.92 90.54 19 5 58 2262.1 -27.94 77.72

4455.25 2.01 188.12 47.52 82.77 11 53 40 3851.9 4.36 179.41

2S?O.TO -29.85 $4.89 55.89 91.71 80 31 28 1970.? -29.29 56.13

4212.47 9.45 182.24 48.59 81.50 13 E 7 3618.S 5.56 161.60

tLD94.8? -35,17 45.62 $5.82 94.82 Zl 55 5 1694.7 -32.83 84.59

4087.28 12.92 154.70 44.$2 SI.0T 13 47 52 3467.3 8.61 148.26

M|O-COUll8E [_IrCUT|ON ACCURACY ORBIT OETERN|NAT|ON ACCURACY

M,T 3473.R _ 394.9 _K,3 $31.g ST 1521.4 SIR 325.4 88 824.0

RRT -.5893.RlIF .S179 RTF -.9109 CRT -.8181CRS -.6603 CST .9720

SGB $493.0 R23 -.0329 RIS .9111 LSA 1740.8 MSA 261.5 88A 25.2

SG1 3479.5 892 $09.8 ?HA 178.73 ELI 1544.7 EL2 185.2 ALF 169.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DAY[ NOV 3 1964

HELIOCENTRIC CONIC

RL 145.35 LAL -.00

RP 243.12 LAP 1.01

RC 142.375 GL 15.05

PLANETOCENTRIC CO#AIC

C3 31.555 VHL 5.602

LNCH AZNTH LNCH TIME

go.o0 18 12 13

go.o0 10 44 0

100.00 18 43 1

lO0.O0 11 55 53

110.00 21 18 11

110.00 12 45 12

FLIGHT TIM( 188.00

DISTANCE 479.713

LOt. 40.61 VL 34.317 GAL -s. Tg AZL 8?.56 HCA 155.59 SNA

LOP 196.22 VP 21.922 GAP 18.43 A ZP 92.23 TAL 532.59 TAp

GP -1.63 ZAL 130.27 ZAP 168.27 [TS 186.58 ZA( 156.34 ST(

ARRIVAL DATE NAY 10 1965

EARTH TO MARS

217.15 ECC .$3598 INC Z.4433 vl 30.026

128.18 RCA 144.19 APO 280.10 V2 EE.572

354.94 ZAC 87.10 ETC 258.06 CLP 168.39

DLA IS.69 RAL 179.36 RAO 6558.2 VEL 12.559 PTH 2.23 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

267Z.S3 -28.$Z 87.13 55.22 90.15 19 O 5

4421.67 7.13 184.41 46.61 62.52 It 57 42

2579.76 -29.84 65.57 55.20 91.35 ZO 26 1

4189.75 8.50 161.82 45.87 61.23 13 5 42

2500.83 -39.91 44.14 54.95 94.60 21 50 $1

4041.47 11.99 153.29 43.78 57.75 13 50 34

MID-COURSE EXECUTION ACCURACy

SiT 3S21.9 SiR 3G2.8 983 347.8

RRT -.5717 RRF .5815 RTF -.9139

M,8 3540.5 R23 -.0430 RI3 .9141

SG1 3528.0 SG2 298.9 THA 17G.GI

DIFFERENTIAL CCRRECTIOll8

TOE 1.1824 TRA-2.9124 TC3 1.DOSE RAU .4168

ROE -.3101 RRA .0472 RC3 -.1502 FAU .09691

FOE -.BRIG FRA Z.7389 FC$-Z.3094 99P liDS6

ROE 1.22Z4 BRA 2.91t7 BC3 1.0173 FSP 1013

LAUNCH DATE NOV $ 1964 FLIGHT Till( I90.OO

8.588 OpA -2.12 RAp 184.06 ECC 1.5165

PO CST TIM INJ 2 LAT INJ 2 LONG

2272.6 -28.00 76.48

3821.7 S.40 177.72

1979.8 -29.56 56.80

3589.7 4.59 160.01

1700.8 -$2.90 35.04

3441.5 7.64 146.89

ORBIT DETERMINATION ACCURACy

ST 1527.? _ 317.6 $S 854.5

CRT -.8200 CRS -.6590 CST .9698

LSA 1749.7 HSA 282.8 SSA 24.7

EL1 2550.0 EL2 !79.1 ALF 170.19

ARRIVAL DATE MAY 12 1965

H£L1OCENTfllC CONIC DISTA)_E 482.902 EARTH TO NARS

RL 148.38 LAL *.00 L_. 40.61VL 34.247 GAL -8.93 AZL 87.53 HCA 158.51 SNA 215.46 ECC .33009 INC 2.4705 Vl 30.028

RP 242.87 LAP .99 L_ 197.14 VP 91.939 GAP 17.98 A_P 92,27 TAL 33£.99 TAP 1_9.40 RCA 144.34 AF_ 286.58 VZ 22.598

RC 144.629 GL 15.47 _ -1.T3 2AL t29,77 ZAP 197.75 ETS 186,87 ZAE 156.39 ST[ 354.88 ZAC 87.10 (TC 258.04 CLP 167.87

PLAN(TOCENTR|C C(_4IC

C3 S0.808 VHL 5.491 DLA 17.91 RAL 179.17 RAO 8589.9 VI[L 12.312 PTH •.92 VHp 8.404 DPA -2.38 RAp 184.38 ECC 1.4971

LNCN AZNTH LNCH TINS L-I TIN( INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ E LONG

90.00 18 5 50 2884.49 -•8.3• 89.00 54.54 89.7• 18 53 55 8284.5 -28.05 79.$4

90.00 10 48 50 4390.64 8.15 18•.85 45.94 8•.31 12 • 1 3790.6 2.40 175.9R

100.00 19 37 8 2590.03 -•9.88 88.33 54.53 90.95 20 •0 19 1990.0 -29.43 57.56

100.00 1• 0 13 4180.31 7.53 184.98 45.19 80.99 13 9 33 3560.3 S.80 158.$9

110.00 21 T 18 8307.94 -33.95 44.89 54.31 94.•8 •1 45 48 1707.9 -32.98 $5.56

110.00 12 48 32 4015.18 !1.03 151.88 45.08 57.44 13 $3 •8 3415.2 6.68 145.49

DIFFERENTIAL CONNECTIONS NIO-COURN( EvlrcuT|oN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1818 TRA*•.87?$ TC3 l.DTi$ BAU .4395 SGT 35i8.5 Im 3i|.5 863 314.5 ST 1555.0 SR 309.8 SS 844.6

ROE -.2988 RNA .0581RC3 -.180• FAU .08930 RRT -.lOGs Rt r .5980 RTF -.917• CRT °.8255 CflS -.6572 CST .9670

FOE -.8798 FRA 2.8083 FC3-2.5583 SiP 1•150 SGa 3588.8 Rt$ -.0454 fl13 .917S LSA 1759.1MSA 285.S SSA 25.9

80E 1.1891 8RA 2.8781BC3 1.0884 FSP 1089 SGI 55T5.3 IK_ •88.8 THA 176.46 ELI 1556.4 EL2 178.4 ALF 170.42

LAUNCH DATE NOV 3 1984

HELIOCENTRIC CONIC

RL 148.$8 LAL -.OO

RP 248.80 LAP .88

RC 146.RO0 GL 15.94

FLANETO¢ENTRIC CONIC

CS 89.104 VHL 5.395

LNCH AZI4TH LNCH TIN(

90.00 17 59 8

90.00 10 54 8

100.00 19 $0 58

100.00 12 4 58

110.00 81 8 14

110.00 18 50 6

FLIGHT TIM( 198.00 ARRIVAL DATE MAY 14 1965

DISTANCE 485.546 EARTH TO MARS

LOL 40.61VL 34.180 GAL *8.47 AZL 87.50 HCA 157.43 SNA 215.87 ECC .$8445 INC 8.4888 VI 50.088

LOP 188.08 Vp 21.?81 GAP 1T.34 AZP 98.31 TAL $$$.10 TAp 130.62 RCA 144.48 APO 885.85 V8 88.$84

GP -1.84 ZAL 189.27 ZAP 187.29 ET8 105.78 ZN[ 158.48 (TE $54.75 ZAC 87.08 ETC 856.08 CLP 167.$4

OLA 17.88 RAL 178.98 RAD 8588.• VEL 1|.887 PTH 2.21VHP 8.228 DPA -E.S3 RAP 184.68 ECC 1.47R0

L-I TIN( INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 8 LONG

2097.78 -28.51 88.97 S$.|l 89.25 18 47 25 8297.8 -28.11 80.$1

4358.88 5.14 180,85 45.$| 82,12 12 $ 40 3758.7 1.57 174.20

2801.59 -29.89 67.19 53.81 90.50 20 14 20 8001.6 -29.50 58.41

4130.11 6.59 183._9 44.55 60.78 13 |$ 42 3550.1 8.58 156.73

2318.08 -33.99 45.3• 53.10 95.90 21 40 50 1716.1 -35.07 36.80

3988.39 10.04 150,41 4•,4| 37.15 15 56 34 5588.4 5.64 144.08

DIFFERENTIAL CCIIRECTION8 HIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1545 TRA-8.8481TC3 1.1410 RAU .4489 SiT 3814.T _ 381.3 SG$ $8•.0 ST 1556.8 SR $01.9 SS 854.5

ROE -.2893 RRA .0885 RC3 -.1709 FAU .09•18 RRT *.8400 _ .8919 RTF -.9196 CRT -.8897 CRS -.6566 CST .9649

FOE -.8?44 FRA t.8?45 FC3-•.7418 BSP 12589 _ 3HISt.8 Rt3 -.0$•0 R13 .9198 LSA 1763.8 NSA 267.8 SSA 25.4

BI)E 1.1892 BRA 2.8490 RC3 1.1537 FSP 11•4 Sit 38•9.• iS• 277.1THA 176.32 ELI 1557.3 EL2 166.3 ALF 170.64

LAUNCH DATE NOV 3 1904 FLIGHT TIME 194.00 ARRIVAL DATE NAY IS 1965

H(LIC_ENTRIC C_IC DIITMRE _l.S4|

RL 148.38 LAL -.00 LOL 40.81VL 34.118 GAL -|.3• A_. IT.iT HCA

RP 848;34 LAP .93 LOP 198.9R _P 9$.U8 GAP 18.60 AZP 11,SS TN.

RC 149.184 GL 18.42 GP -1.95 ZAL t•I.T$ ZAP 1_.$5 •TI 1H.99 N

PLANETOCENTItlC C_NIC

C3 28.C_8 VHL 5.898 DLA 18.47 RAL I79.78 RAO 854_.1VEL ||.••5 PTH

LNCH AZNTH LNCH TIN( L-! T|N( |NJ LAT |NJ L_NG |NJ RT ARC

90.00 17 52 • 2911.89 -28.11 90.08 iS.IS

90.00 10 59 37 4395.li 4.08 179.00 44.7•

100.00 19 •4 •8 •814.37 -•10.99 88,$5 $3.18

100.00 1• 9 $2 41)!H1.01 5.49 lit.ST 43°94

110.00 20 $8 55 13•3.35 -34,03 48.04 53.13

110.00 1• 53 $S 3980.99 9.03 148.94 41.78

DIFFERENTIAL CORRECTIONS

11)2 1.1107 TRA*9.814T TC3 l.•lIT IAU .480•

RD2 -.2?08 RRA ,0809 RC3 -,18•7 FAU .095•1

FDE -.8888 FRA •.9449 FC3-•.9387 B8P 1•5•$

80E 1.1432 BRA 2.8139 BC3 1.2•84 FS4P 1181

EARTH TO MARS

158.35 k4A •12.37 (CC .31904 INC 2.5513 vl 50.028

333.S0 TAp 151.85 RCA 144.61 APO 880.18 V8 22.651

158.8• ETE $54.80 ZAC 87.05 ETC 256.01CLP 155.79

9,90 VI_ 9.045 OPA -2.80 RAp 184.99 ECC 1.4619

INJ AZNTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 8 LONG

88.18 19 40 34 231•.7 -28.17 81.40

81.9t II !1 43 372S.7 .$0 178.$6

69.99 •0 8 $ •014.8 -29.57 5R.36

80.iT 13 t8 11 3499.0 1.58 158.02

93.40 tl 35 40 17•$.4 -35.17 56.91

56.99 13 5I 58 338t.0 4.80 142.64

ORIIT DETERMINATION ACCURACY

ST 1539.I SR 894.1SS 864.5

CRT -.8358 CR3 -.6588 CST .9680

LSA 1769.5 MSA 870.3 SSA 88.7

EL| 1551.8 EL2 158.4 ALF 170.84

RIO-COURSE EXECUTION ACCURACY

lit 38|t.i I 3i2.1 8G3 400.4

RRT o.8?SIRIIF .IHi84 RTF -,9•••

SGI 31T7.1 Rt$ -.05?8 RI3 .91•$

SG| 3868.1 _ •87.1THA 178.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE kK)V 3 1R84

HELIOCENTRIC CONIC

RL 146.38 LAL -.••

RP 24R. 06 LAP .91

RC 151.476 GL 16.93

PLANE T_ENTR I C CONIC

CS 27.092 VHL 5.205

LNCH AZMTH Lk_H TIM(

90.00 IT 44 29

90.00 11 5 48

100.00 19 17 36

100.00 11, 15 16

110.00 20 51 20

110.OO 12 5• 1

FLIGHT TIME 198.08 ARRIVAL DATE MAY 18 1989

DI•TANCE 491.5•T EARTH TO MARS

LOL 40.81VL 34.054 GAL -8.17 AZL •7.43 HCA 159.27 SMA 21•.95 ECC .313•3 INC 2.585• Vl 30.028

LOP 199.90 V9 El.SIS GAP 16.E• AZP 92.40 TAL 333.•1 TAP 133.09 RCA 144.75 APO 277.15 VZ EE.878

GP -2.09 ZAL 18•.22 ZAP 16G. 09 (T• 187.08 Z/dE 15•.79 (T[ 354.41 ZAC 87.01 ETC 255.99 CLP 166.24

DLA 19.11RAL ITR.Gt RAD 8388.1VEL 12.185 PTH Z.19 VHF 7.8710PA -3.17 RAP 185.28 ECC 1.4459

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[ PO CST TIN IMJ 2 LAT INJ R LONG

2889.41 -E$.28 91.89 52.•• •8.07 18 3S 19 8389.4 -28.93 U.62

4291.35 E.98 177.08 44.17 61.83 IE 17 13 3891.4 -.81 170.45

2626.14 -89.89 •9.24 SE.70 89.42 20 | 25 2089.1 -29.65 60.44

4086.88 4.41 139.79 43.38 80.41 IS 23 3 3466.9 .44 153.25

2835.88 -34,07 46.83 51.80 93.00 21 30 18 1735.9 -33.2• 37.71

$932.90 7.98 147.44 41.19 58.85 14 3 34 3332.9 3.54 141.16

DIFFERENTIAL CORRECTION•

TOE 1.0661 TRA-2.TT•• TC$ 1.2890 BAU .4711

ROE -.2388 MRA .092T RC$ -.193T FAU .ORBIT

FOE -.S5•S FRA 3.01•4 FC3-S.1401 BlIP 11418

ROE 1.1188 BRA 2.7808 BC3 1.3037 F_P _146

LAUNCH DATE NOV 3 1964

HELIOCENTRIC C_NIC

RL 148.38 LAL -.00

RP 241.79 LAP .••

RC 138.T•1GL 17.47

pLANETOCENTRICCQNIC

CS 26.181 VHL 5.$1T

LNO4 AZMTH Lk_H T|ME

90.00 17 3•

90.00 11 12 19

100.00 18 10 1•

1OO.OO lZ 21 •

110.00 EO 45 SO

110.00 13 2 27

MID-CoURW[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3703.4 $GR 366.1 $63 419.5 ST 1542.5 SR 888.3 S• 873.0

flRT -.7107 RRF .T043 flTF -,9253 CRT -.8431CRS -.6556 CST .9578

37_1.5 913 -.0418 9t3 .9258 LSA 1773.9 MSA 876.3 8SA 21.6

SGt 3711.• $61 158.9 THA 175.96 EL1 1561.5 ELE 152.1 ALF 171.02

FLIGHT TINE 198.00 ARRIVAL DATE MAY 20 1965

LOL 40.61 VL $3,095 GAL -•.01

LOP 100.83 _p 11,353 GAP 15.73

GP -I.L_ zAL 11T.$7 ZAP 185.51

OISTANCE 494.676

AZL 97.40 HCA 160.20 SMA 209.60 ECC .30882 IN(:

AZP 91.45 TAL 354.12 TAP 184.38 RCA 144.87 AF_

ET8 167.27 ZAE 158.99 ETE 354.18 ZAC 86.95 ETC

OLA 19.77 RAL 1TO,43 RAO 6568.1

L-I TII4E |NJ LAT INJ L_

2948.19 -18.11 91.66

llSl.ll 1.83 175.08

1845.49 -29.87 70.45

4033.53 3.29 157.95

1347.73 -34.1| 47.TR

3904.09 6.90 145.90

OIFFEREMTIAL CdlIECTIOMI

TOE 1.0587 TRA-2.749R TCS 1.3964 BAU .4804

ROE -.2462 RRA .1051 RCS -._096 FAU .101§3

FOE -.6481FRA 3.O989 FCS-S.3SRO lip t8881

BOE 1.0870 BRA l.T31E BC3 1.3715 Flip 1311

EARTH TO MARS

2.6035 vl 30.028

t74.34 V2 22.706

255.98 CLP 165.68

VEL 11.t47 PTH 1.18 VHp 7.701 DPA -3.45 RAP 185.55 ECC 1.4309

|NJ RT AIP_ INJ AZI4TH |NJ TIME P• CST TIM INJ 2 LAT INJ 2 LONG

51.10 87.39 16 85 35 8348.2 -28.27 83.99

45.66 81.74 11 23 15 3655.8 -1.96 168.45

52.16 88.76 19 54 25 2045.5 -29.72 61.85

41.96 60.17 13 18 21 3433.5 -.89 151.45

51.11 91.45 21 84 37 1747.7 -33.39 38.62

40.65 3•.44 14 7 31 3304.1 2.44 189.66

NID-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3746.1 m 371.0 $63 436.8 ST 1539.6 SR 278.3 SS 881.9

RRT -.7439 RRF .7405 RTF -.9271 CRT -.8464 CRS -.6566 CST .9548

IWM 3764.5 923 -.0713 913 .9278 LSA 1773.9 MSA 880.1 SSA 20.9

IM;I 3T56.4 84;1 147.3 THA 175.77 ELI 1557.8 EL2 145.2 ALF 171.19

LAUNCH DATE NOV 3 1964

HELIOCENTRIC CONIC

RL 148.$8 LAL -.O0

RP |41.51 LAp .88

Re 156.098 GL 18.03

PLAN[TOCENTRIC CONIC

C3 •5.330 VHL 5.035

LNCH AZMTH LNCH TIME

90.00 17 ET 49

gO.OR 11 19 3•

100.00 19 I 33

100.00 1l IT 33

110.00 20 39 19

110.00 13 7 1•

FLIGHT TIM( 2OO.O0 ARRIVAL DATE NAY II 1985

DISTANCE 497.808

LQt. 40.61 VL 55.958 GAL -5.88 AZL 87.36 HCK

LOP 201.78 VP 21.498 GAP IS.El AZP 92.50 TAL

09 -2.38 ZAL tZT.11 ZAP IS4.62 ETS 187.49 Z/dE

EARTH TO MARS

1•1.13 SMA 208.33 ECC .30401 INC 2.6446 Vl 30.028

554.44 TAp 135.57 RCA 145.00 APO 171.87 Vl 21.734

157.24 ETE 353.88 ZAC 86.88 ETC 255.98 CLP 185.11

DLA 20.47 RAL 178.28 RAD 6568.0

L-I TIME IMJ LAY INJ LONG

2969.38 -28.13 94.20

4218.0T .•E ITE.99

2603.91 -29.84 71.82

3998.77 2.11 15•.04

2861.14 -34.14 4•.83

$2T4.50 5.77 144.33

VEL 12.118 PTH 2.17 VHp 7.555 DPA -5.74 RAp 185.61 [CC 1.4189

INJ fit ASC INJ AZMTH INJ TIME P• CST TIM 1NJ 2 LAT 1NJ 2 LONG

51.56 86.61 18 IT 18 2569.4 -28.30 85.54

43.26 61.69 12 29 54 3618.1 -3.17 168.36

51.66 88.08 19 46 57 2065.9 -29.79 83.02

41.43 60.18 13 54 12 3398.8 -1.87 149.52

51.66 91.63 21 18 40 1761.1 -35.51 39.64

40.16 56.25 14 11 51 3274.3 1.30 138.10

DIFFERENTIAL O:RRECTIONS

TOE 1.0326 TRA-2.TIS7 TC3 1.4308 BAU .4904

ROE -.2548 RRA .1181 RC3 -.2251 FAU .10495

FOE -.DSST FRA 3.1724 FC3-3.5869 BSP 13013

BIDE 1.O309 BRA 2.7182 8C3 1.4482 FSP 13•1

HID-CO4JRS[ EXECUTION ACCURACY

SGT 3787,5 •DR 378.4 SG3 480.•

RRT -.7770 RRF .7752 RTF -.9296

$68 3606.3 923 -.0795 R13 .g3OO

SGI 5798.9 SG2 237.5 THA 175.54

LAUN_4 DATE NOV 3 1964 FLIGHT TIME 202.00

HELIOCENTRIC C_NIC

RL 146.$9 LAL -.OO

RP •41.2RLAP .93

tic 158.408 GL 18.63

PLAN(TOCENTRIC CONIC

CS 24.536 VtAt. 4.953

LN_4 AZNTH LNCH TIME

90.00 1T 10 28

90.00 11 IT 42

100.00 18 54 12

100.O0 12 54 SR

110.00 20 St 47

110.00 13 IR 35

ORBIT DETERMINATION ACCURACY

ST 1537.5 89 270.5 SS 890.2

CRT -.8578 CR8 -.6573 CST .9502

LSA 1775.9 HSA 287.0 SSA 19.9

ELl 1555.0 EL2 137.5 ALF 171.$5

ARRIVAL DATE MAY 24 1965

DISTANCE 500.980 EARTH TO MARS

LOt. 40.61VL 33.683 GAL -5.74 AZL 87.31HCA 182.06 •HA 207.15 ECC .29939 INC 2.6903 vl 30.028

LOP 202.69 VP 21.439 GAP 14.69 AZP 62.56 TAL 334.75 TAp 136.81 RCA 145.12 APQ 269.14 V2 22.762

GAP -2.33 ZAL 126.54 ZAP 164.38 [T3 187.75 ZN[ 157.52 EYE 353.53 ZAC •6.78 ETC 255.95 CLP 164.52

DLA 2t.20 RAt. 176.10 RAO •566.0 VEL IE.079 PTH 2.16 VHP 7.372 DpA -4.04 RAP 186.05 ECC 1.4038

L-! TIN( IMJ LAY INJ L_NG INJ RT A$C INJ AZ14TH INJ TIME P• CST TIN INJ 2 LAT INJ 2 LONG

L_H)S.3R -ER.0E 95.95 51.07 •5.74 18 8 21 2393.4 -28.32 87.30

4179.39 -.fd_ 170.76 41,R1 61.69 12 37 20 3578.4 -4.44 164.13

2184.T1 -29.79 73.56 51.16 87.85 16 38 57 2084.7 -29.84 64.56

31)42.30 .81 134.04 42.06 60.12 IS 40 41 3362.3 -3.10 147.52

1376.29 -34.17 50.01 51.2T 91.13 21 12 23 1776.3 -33.83 40.81

3841.41 4.61 142,T1 39.?4 5•.09 14 18 3T 3243.5 .12 136.50

ORBIT OETERMIMATION ACCURACY

ST 1533.3 SR 2•2.9 SS 898.3

CRT -.8671 CRS -.6596 CST .9454

LSA 1778.0 M•A 294.S SSA 48.8

EL1 1550.3 EL2 129.5 ALF 171.48

OIFF(RENTIAL CCRRECTION6

TO[ 1.OO55 1RA-I.il20 TC3 1.3041 iAU ,3000

RD( -.1131 RIIA .1316 RC$ -.1421 FAt) .t0853

FOE -.61T4 FIA 3.1955 FC3-3.1894 lip 13170

BIDE 1.0199 lIRA 1,6R13 ICS 1.5141 FlIP 1453

MID-COURI_ EXECUTION ACCURACY

SA;T 381T.1 I_t 308.6 663 468.$

RRT -.8083 RRF .R095 RTF -.9318

MAJ 3t49.8 213 -.0895 R13 .9312

84;1 3840.0 SGI 226.0 THA 175.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT( NOV 3 1964 FLIGHT TIN( ZDA,00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CEltiC DISTANCE 504,190 EARTH TO HAR$

RL 146.38 LAL -,00 L(X. 40,61 VL 33,831GAL -5,60 AIL 67,26 HCA 162.99 SNA 205,99 ECC .29495 INC 2,7407 Vl 30.028

RP 240.93 LAP .80 LOP 203.62 VP 21.387 GAP 14.17 AZP 92.62 TAL 335.07 TAP 138.06 RCA 145.24 APO 266.75 V2 22.791

Re 160.729 GL 19.27 ;p -2.74 ZAL 125.95 ZAP 165.69 (TS 188.04 ZAE 157.83 ETE 353.09 ZAE 86.67 ETC 255.93 CLP 163.92

PLANETOCENTRIC CONIC

CS 25.799 YHL 4.878 OLA 21.96 RAL 177.96 RAO 6566.0 VEL 12.049 PTH 2.15 VHp 7.213 DPA -4.35 RAp 186.27 ECC 1.3917

LNCH AZMTH LMCH TIME L-I TIMIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

90.00 17 8 15 3020.83 -2T.8T 97.94 50.62 84.76 17 58 38 2420.6 -28.30 89.30

90.00 11 38 47 4135.99 -2.03 168.41 42.65 61.75 12_45 43 3556.0 -5.79 161.75

100.00 18 45 10 2708.$2 -29.8R 75.11 50.78 86.34 19 30 18 2108.3 -29.88 66.31

100.00 12 42 35 3923.72 -.43 151.92 41.76 60.11 13 47 57 3323.7 -4.40 145.39

110.00 20 25 49 9383.43 -34.18 51.35 30.83 90.34 21 5 42 1793.4 -33.76 42.13

110.00 15 18 23 3811.39 3.38 141.03 39.38 33.98 14 21 54 3211.4 -1.11 134.82

DIFFERENTIAL CGRRECTIONS N|O-COUfl61[ EvlrCUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9797 TRA-E.8480 TC3 1.5821BAU .3102 $GT 3094.0 _ 401.9 $93 505.5 37 1528.9 $R 255.5 SS 906.2

ROE -.2122 RRA .1462 RE5 -.2814 FAU .11229 RRT -.837T RRtF .932§ RTF -.9341 CRT -.8783 CRS -.6628 CST .9391

FOE -.5975 FRA 3.3375 FC3-4.0839 BSAP 13279 _ 3985.4 223 -.0998 R13 .9346 LSA 1769.2 MSA 304.6 SSA 17.6

BOE 1.0025 BRA 2.6500 BC3 1.6039 FSP 1530 $411 39T8.2 _ 218.8 THA 175.01 ELI 1545.1 EL2 120.9 ALF !71.60

LAUNCH DATE NOV 3 1994 FLIGHT TINE 209,00 ARRIVAL DATE HAY 28 1965

HELIOCENTRIC C_AIC DISTANCE 507.439 EARTH TO MARS

RL 148.39 LAL -.00 LQL 40.61VL 33.781GAL -5.47 AZL 87.20 HCA 163.93 SNA 204.91ECC .29068 INC 2.7969 Vl 30.026

RP 240.64 LAP .77 LOP 204.59 Vie 21.339 GAP 13.6tS AZP 92.69 TAL 333.39 TAp 138.31RCA 145.35 APO 294.47 V2 22.821

RC 163.052 GL 19.R5 GP -2.98 ZAL 125.,34 zAIP 183.05 ET$ 1(111.39 ZNE 138.18 ETE 332.37 ZAC 86.32 ETC 255.92 CLP 163.31

PLAN(TOCEIATIIIC COMZC

C3 23.118 VHL 4.808 OLA 22.77 RAL 177.84 flAO 959T.9 V(L 12.021PTH 2.15 VHp 7.038 DPA -4.69 RAP 186.47 ECC 1.3805

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG |NJ fit AS(; INJ AZMTH |MJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 56 54 3052.34 -27.95 100.84 50.20 83.93 17 47 47 2452.5 -28.24 91.92

90.00 11 47 8 4090.09 -3.50 195.84 42,48 91,88 12 55 18 3490.1 -7.24 159.15

100.00 18 35 18 2735.37 -n.5S TT.ll 50.41 85.29 19 20 32 2135.4 -29.89 68.33

100.00 12 31 27 3992.49 -1.93 149.99 41.59 60.16 13 56 10 3282.5 -5.79 143.11

110.00 20 18 21 2412.91 -34.19 32.9T 50.66 89.44 20 38 33 1812.9 -35.88 45.64

110.00 13 24 32 3777.72 2.10 139.2T 39.11 55.8T 14 2T 50 3177.7 -2.39 135.06

DIFFERENTIAL CCRRECTION8 NIOoCOURS[ (vlrCUTIQN ACCURACY ORBIT DETERNINATION ACCURACY

TDE .9929 TRA-2.901£ TC3 1.9TS4 BAU .5252 9GT _H)O0.3 $GR 419.3 SG3 529.6 ST 1528.1 SR 248.8 S$ 914.2

ROE -.2020 lIRA .1913 RC3 -.2937 FAU .11929 RRT -.9991 I_F .8971 RTF -.9371 CRT -.8931CRS -.8677 CST .9302

FOE -.3753 FRA 3.4234 FC3-4.3337 BlIP 13172 $98 3922.7 R23 -.1089 R13 .9377 LSA 1769.5 RSA 319.7 SSA 16.1

BOE .9838 BRA 2.6092 8C3 1.8992 FSP 1608 SG1 391T.2 SGZ 208.7 THA 174.66 EL1 1544.3 EL2 110.8 ALF 171.66

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 208.00 ARRIVAL DATE NAY 30 1965

HELIOCENTRIC CON|C

RL 248.$8 LAL -.00

RP 240.$4 LAP .75

RC IS5.375 GL 20,69

PLANETOCEHTR|C CONIC

CS 22.495 YHL 4.743

LNCH AZ14TH LNCH T;HE

90.00 16 44 8

90.00 11 59 8

100.00 18 24 20

100.00 15 1 $7

110.00 20 10 17

.110.00 13 32 9

DIFFERENTIAL CORRECTIONS

TOE .9209 TRA-2.5803 TCS I.T252 BAU .5270

ROE -.1909 RRA .1788 RE3 -.3087 FAU .12030

FOE -.5465 FRA 3.5162 FC3-4.6299 BSAP 13841

BOE .9404 BRA 2.5865 BCS 1.7522 FSP 1895

DISTANCE 510.713 EARTH TO MARS

LOL 40.61 VL 33.732 GAL °5.34 AZL 87.14 HCA 164.86 SMA 203.89 ECC .28658 INC 2.8901 Vl 30.028

LOP 205.49 VP 21_995 GAP 13.18 AZP 92.76 TAL 335.70 TAP 140.57 RCA 145.46 APO 269.32 VE 22.651

GP -3.21 ZAL 124.72 ZAP 162.38 ET8 108.78 ZAE 158.55 ETE 351.93 ZAC 86.35 ETC 255.81 CLP 162.68

DLA 23.63 RAL 177.74 RAD 6567.9 VEL 11.995 PTH 2.14 VHP 6.906 DPA -5.04 RAP 186.65 ECC 1.5702

L-I TIME INJ LAT ZNJ LONG |NJ RT ASC ZNJ AZMTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

3089.64 -27.34 102.91 49.83 82.32 17 35 38 2488.8 -28.12 84.SS

4039.70 -5.11 163.02 42.46 62.11 13 6 28 3438.7 -8.81 156.29

2796.58 -29.36 79.41 50.10 84.10 Ig 10 27 2166.6 -29.89 70.65

$837.99 -3.33 147.2| 41.48 60.28 14 5 35 3238.0 -7.27 140.63

2435.10 -34.15 34.61 50,47 88.41 20 50 52 1835.1 -33.99 45.36

3742.24 .74 137.42 38.93 55.82 14 34 32 3142.2 -3.73 151.21

N|O-COUR8£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3935.9 8GR 439.9 SG3 554.7 ST 1510.5 SR 241.4 58 922.0

RRT -.9898 W .9937 RTF -.8377 CRT °.9029 CflS -.6752 CST .9256

SG8 3960.4 R21 -.1299 R13 .9384 LSA 1756.0 MSA $26.4 SSA 15.4

SG1 3855.2 liG2 202.3 THA 174.32 ELI 1526.3 EL2 102.7 ALF 171;75

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 210.O0 ARRIVAL DATE JtJ_l 1 1965

HELIOCENTRIC CONIC DISTANCE 514.024

RL 148.$8 LAb -.00 LOL 40.61VL 33.998 GAL -§.22 AZL 87.07 Hr_

RP 240.04 LAp .72 LOP 208.43 VIP 21.254 GAP |2.fd_ AZP 82.94 TAL

RC 197. 997 GL 21.49 GP -3.49 ZAL 124.08 zAP 191.71ET9 108.94 ZAE

PLAN[TOCENTRIC C(_4|C

C3 21.929 VHL 4.983 OLA 24.34 RAL 177.97 RAID 8397.9 V(L 11.971PTH

LNCH AZMTH LNCH TIM( L-I TIM( |NJ LAT |NJ LONG INJ RT AS(;

90.00 19 29 19 3134.20 -29.99 108.09 48.48

90.00 12 13 25 3982.79 -9.92 t59.91 42.59

100.00 18 11 39 2903.28 -29.07 92.10 49.84

100.00 13 13 28 3789.93 -4.98 144.51 4|,53

110.00 20 1 29 2490.68 -34.09 59.90 _O.3S

110.00 13 40 27 3704.32 -.71 135.44 39.89

DIFFERENTIAL C(:RflECTION9 MID-GOAJfl�[ £XECUT|ON ACCURACY

TDE .8933 TRA-2.S44E TC3 1.1913 9AU .5392 8GT 399T.9 Mdt 484.2 SG3 590.9

RDE -.1807 RflA .1973 RC3 -.3341FAU .12495 RRT -.9OTO2RF .9190 RTI r -.9396

FOE -.5155 FRA 3.9093 FC3-4.2210 88P 13750 _ 3994.9 829 -.1499 RI9 .9404

BDE .9114 9RA 2.5518 2C3 1.9291FSP 1790 38| 3990.2 1_2 193.2 THA 173.90

EARTH TO MARS

165.80 SMA 202.92 ECC .28265 INC 2.9314 vl 30.028

339.02 TAp 141.92 RCA 145.56 APO 260.27 V2 22.881

138.99 ETE 351.18 ZAC 86.14 ETC 255.90 CLP 192.04

2.13 VHp 6.758 DPA -5.42

INJ AZMTH INJ TIME PO CST TIN

80.78 17 21 33 2534.2

62.47 13 19 48 3362.8

82.71 18 58 41 2203.3

90.49 14 19 37 3189.0

97.24 20 42 29 1880.7

35.92 14 42 12 3104.3

RAP 189.80 ECC 1.3609

INJ 2 LAT INJ 2 LONG

-27.89 97.57

-10.35 153.01

-Z9.77 73.$7

-8.88 137.88

-$4.09 47.35

-5.19 129.22

ORBIT DETERMINATION ACCURACY

ST 1800.4 Sit 235.2 $S 930.2

CRT -.9180 CRS -.6854 CST .9168

LSA 1748.0 NSA 340.8 SSA 14.2

EL1 1515.9 EL2 92.S ALF 171.78
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JPLTM 33-100 EARTH--MARSTRAJECTORIES(VOL. 1. 1964)

LAUNCH DATE NO¥ S 1964 FLIGHT TIM( ZlZ.O0 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC ¢(_t|C DISTANCE 517.564 EARTH TO MARS

RL t48.$8 LAL -.00 LC4. 40.61YL 33.642 GAL -5.1D AZL 96.99 HCA 166.75 SMA 201.99 ECC .ZTSS? INC 3.0129 vl 30.028

RP 239.73 LAP .66 LOP 207.37 yp 21.Z17 GAP 12.17 AZP 92.93 TAL 356.33 TAP 145.08 RCA 145.65 APO 255.$2 V2 ZZ.91Z

RC 170.015 GL ZZ.ST GP -3.82 ZAL 125.42 ZAP 161.01 ITS 189.78 Z_k( 159.39 [TE 350.22 ZAC 85.88 ETC 255.69 CLP 161.38

PLAN(TOCENTR|¢ CQ4qIC

C3 21.422 VHL 4.626 DLA 25.52 RAL 177.65 RAD $567.9 VEL 11.950 PTN 2.13 VHP 6.613 DPA -$.84 RAp |66.92 ECC I.SSZ5

LNCH AZflTH LNCH TIME L-I TIME INJ LAT INJ L(_IG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

90.00 IS 11 25 3169.84 -26.23 110.02 49.15 78.93 17 4 35 2589.6 -27.49 101.59

90.00 12 $1 9 5915.05 -9.00 156.01 46.95 65.04 13 36 22 3316.1 -12.$4 149.12

100.00 17 57 36 2847.28 -26.$5 85.31 49.63 81.09 18 45 4 2247.5 -29.58 76.63

100.00 13 27 36 3735.64 -6.93 141.44 41.78 60.83 14 29 50 3135.6 -10.67 134.76

110.00 19 51 41 2490.37 -33.96 58.91 50.34 95.9T 20 33 11 1890.4 -54.16 49.67

110.00 IS 50 1 3663.32 -2.27 133.30 39.99 55.89 14 51 4 3063.3 -6.74 127.06

DIFFERENTIAL C_RR(CTIGN$ M|O-COURS4[ EX(CUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

TDE .9692 TRA-2.5073 TC3 1.8703 OAU .5457 SGT 3997.E _ 490.6 St;3 608.3 ST 1489.0 SR 229.8 SS 938.9

ROE -.IT07 RRA .E191RC3 -.3654 FAU .12922 flRT -.9230 _ .9349 Rlrl r -.9414 CRT -.9344 CR3 -.0968 CST .9066

FOE -.47R8 FRA 3.7091 FC3-5.2225 DIP 13836 _ 4020.1R23 -.1652 R13 .9423 LEA 1738.2 MSA 357.4 SEA 12.9

SOE .8028 BRA 2.5168 BC3 1.9056 FSP 1868 SG1 4025.7 SG2 109.5 THA 173.41 EL1 1504.5 EL2 61.0 ALF 171.77

LAUNCH DATE NOV 3 $94L4

HELIOCENTRIC CCNIC

RL 149.3R LAL -.00

RP 23R.42 LAP .64

MC 172.331 rd. 23.34

PLAN(T_ENTlqIC C_4|C

CS 20.$77 VHt. 4.580

LNCH AZ14TH LNCH TIN( L-! TIME INJ LAT

90.00 15 48 T 3E03.49 -25.18

90.00 16 54 34 3832.1t -11.55

100.00 17 40 18 2901.99 -28.01

100.00 13 43 T 3868.85 -8.98

|10.00 19 40 37 2525.4t -33.78

110.00 14 1 18 3818.19 -3.99

DIFFERENTIAL ¢GRRECTION8

TOE .8518 TRA-E.4STS_TC3 S.Ht3 BAU .5818

ROE -.1815 lIRA .2407 RC3 -.4088 FAU .134t0

FOE -.4400 FRA 3.8049 FC3-5.5346 98P 138E2

8DE .8970 ERA 2.4593 0C3 2.0032 Flip 1958

FLIGHT TIME 214.00 ARRIVAL DATE JUN 5 1965

DISTANCE 320.735 EARTH TO MARS

LQL 40.61 VL 33.599 GAL -4.90 AZI. 88.89 _ 187.69 SklA 201.12 ECC .27524 INC 3.1070 Vl 30.026

LOP 208.32 Vff 21.184 GAP 11.89 AZP 96.04 TAL 338.85 TAP 144.34 RCA 145.76 APO 256.47 VZ 22.943

GP -4.20 2AL t22.73 ZAR tG0.2T [78 11)0.40 ZN[ 159.94 IT( 349.08 ZAC 85.57 (TC 255.67 CLP 160.71

DLA 68.59 RAL 177.87 RAO 8587.9 V(_ !1.931 PTH 2.12 VHp 8.472 DPA -6.30 RAP 187.0| ECC 1.3452

INJ LONG |NJ RT ASC INJ AZI4TH INJ TIN( PO C$T TIN INJ 2 LAT [NJ 2 LONG

115.18 48.76 78.58 16 42 31 2663.5 -26.76 106.86

151.18 43.93 83.97 13 58 27 3232.1 -14.96 144.14

99.25 49.45 79.10 18 28 38 2302.0 -29.22 80.65

137.81 42.27 91.38 14 48 16 3088.8 -12.72 131.04

81.83 50.46 94.28 20 22 42 |965.4 -34.18 52.41

130.94 39_23 58.02 15 I 34 3018.2 -8.43 124.66

MIO-COU981[ EX[CUTI(:N ACCURACY ORBIT DETENNINATION ACCURACY

SGT 4023.0 8DR 538.7 $1;3 636.9 ST 1484.0 Sit 228.1 SS 848.5

RRT -.9393 9RF .9502 RTF -.9441 CRT -.9538 CRS -.7150 C$T .$907

4058.9 R23 -.1793 R13 .9452 LEA 1733.7 NSA 383.2 8SA 1|.S

SGI 4054.8 $62 185.3 THA 172.82 EL1 1499.6 EL2 67.3 ALF 171.71

LAUNCH DATE MOV 5 1994 FLIGHT TIN( 216.00 ARRIVAL DATE JUM 7 1965

HELIOCENTRIC CONIC DISTANCE 524.129 EARTH TO MARS

RL 148.38 LAL -.OO LOL 40.61 VL 33.559 GAL -4.88 AZL 86.78 HCA 168.84 SMA 200.29 ECC .27177 INC 3.2170 VI 30.028

RP 239.11 LAp .66 LOP 208.26 Vp 21.153 GAP 11.20 AZF 93.15 TAL 336.96 TAp 145.80 RCA 145.65 APO 254.?2 ¥2 22.975

RC 174.639 GL 24.42 GP -4.84. ZAL 122.01 ZAP 159.50 ITS 191.13 ZAE 160.31 ETE 347.67 ZAC 85.e0 (TC 255.86 CLP 160.02

PLANETOCENTRIC CONIC

CS 20.604 VHL 4.539 DLA 27.75 RAL 177.76 RAD 6567.8 VEL 11.918 PTH 2.12 VHP 6.335 DPA -6.81 RAP 187.06 ECC 1.3391

LNCH AZMTH LNCH TIME L-I TIME IflJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 11 35 5381.24 -23.08 123.14 48.08 73.09 16 7 57 2781.2 -25.16 115.10

90.00 13 51 50 3705.77 -15.20 143.88 44.97 65.82 14 33 36 3105.8 -18.34 136.42

100.00 17 17 55 2974.01 -26.97 94.35 49.25 76.60 18 7 29 2574.0 -28.55 85.90

100.00 14 8 |2 3588.23 -11.58 133.23 43.14 62.24 15 8 0 2988.2 -15.18 126.32

110.00 19 ZT 49 2567.47 -33.43 84.87 50.63 82.39 20 10 36 1967.5 -34.12 55.69

110.00 14 14 47 3567.54 -5.92 128.28 39.75 56.27 15 14 14 2967.5 -10.31 121.94

DIFFERENTIAL C_RRECTIONS NIO-COURS( EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .8087 TRA-2.4381 TC3 1.9931 2AU .5824 SGT 4048.3 _ 588.2 863 666.5 ST 1460.0 SR 222.3 33 959.2

ROE -.1504 RRA .2885 RC3 -.4419 FAU .13873 RRT -.9482 RRF .9634 RTF -.9446 CRT -.9684 CRS -.7557 CST .8798

FOE -.3839 FRA 3.9186 FC3-5.8289 8SP 14094 _ 4090.5 R23 -.2073 R13 .9459 LEA 1714.9 MSA 399.9 SEA 10.4

BOE .8226 8RA 2.4509 0C3 2.0415 FSP 2088 SGI 4088.3 SG2 184.4 THA 172.17 EL1 1475.8 EL2 54.8 ALF 171.60

LAUNCH DATE NOV 3 1984 FLIGHT TIME 618.00 ARRIVAL DATE JUN 9 1965

HELIOCENTNIC C.QNIC

RL 148.38 LAL -.00

RP 238.79 LAP .60

RC 176.939 GL 25.64

PLAN(TOCENTRIC CONIC

C3 20.311 VHL 4.507

LNCH AZMTH LNCH TIN(

83.32 13 Z7 9

96.66 15 17 40

100.00 19 43 58

100.00 14 43 32

110.00 19 12 E4

110.00 14 31 30

DIFFERENTIAL C_RRECTION8

TD[ .7834 11_A-2.3_9 TC3 2.0505 9AU .5765

ROE -.1409 RRA .2994 RC3 -.4807 FAU .14408

FOE -.3309 FRA 4.0253 FC3-8.1415 9SP 14133

BOE .7959 BRA 2.4138 8C$ 2.1084 FSP 2159

DISTANCE 527.551 EARTH TO MARS

40.61VL 33.518 GAL -4.75 AZL 86.65 HCA 189.59 SNA 199.50 ECC .28843 INC 3.3464 V| 30.028

LOP 2|0.21 VP 21.128 GAP 10.72 AZP 93.29 TAL 337.27 TAp 146.88 RCA 145.95 APO 253.04 V2 23.007

GP -5.17 ZAL 121.28 ZAP 158.70 (TS 192.00 ZA( 160.78 ETE 345.92 ZAC 84.73 ETC 255.84 CLP 159.30

OLA 29.03 RAL 177.94 RAO 8587.8 VEL 11.903 PTH 2.12 VHp 8.202 DPA -7.39 RAp |87.05 ECC |.3545

L-I TIN( INJ LAT |NJ LONG |NJ RT ASC ;NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3718.79 -ZO.OE 148.78 48.83 88.53 14 29 8 3116.8 -22.76 139.I1

3361.38 -20.01 120.55 46.92 89.51 18 13 41 276|.4 -22.75 112.89

5084.35 -25.00 101.95 48.81 73.08 17 35 23 2484.4 -27.09 93.77

3471.03 -15.17 126.41 44.69 83.93 15 41 23 2871.0 -16.56 119.25

2819.58 -32.89 88.84 50.95 80.10 19 58 3 2019.6 -33.90 59.75

3508.58 -8.13 125.15 40.59 56.68 15 30 5 2908.6 -12.46 118.73

NID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4088.7 SGR 645.9 863 69T.0 ST 1445.0 SR 621.8 SS 971.6

RflT -.8583 _ .8734 RTF -.9460 CRT -.9839 CflS -.7626 CST .8940

S_ 4119.6 R23 -.2288 R13 .9476 LEA 1703.3 MSA 424.2 $$A 9.2

S¢,I 4115,4 SG2 186.8 THA 171.35 EL1 1461.4 EL2 3g.2 ALF 171.41

TO0



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 3 1964 FLIGHT TIME EZO.O0 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC DISTANCE 530.998 EARTH TO MARS

RL 149.$8 LAL -.DO LOL 40.61 VL 33.482 GAL -4.84 AZL 86.50 HCA 170.54 SIdA 198.74 ECC .26522 INC 3.502§ V1 30.086

Re 238.47 LAp .58 LOP 211.17 VP 21.102 GAp 10.25 AZ1P 93.46 TAL 337.58 TAp 148.12 RCA 146.03 APO 251.46 VE E3.040

RC 179.Z31GL Z7.04 ;p -5.81 ZAL 120.45 ZAp 157.83 ET9 195.04 ZAE 161.24 ET( 343.72 ZAC 84.16 ETC 255.82 CLP 156.57

PLANETOCENTRIC CONIC

C3 20.118 YHL 4.485 DLA 30.47 RAL 178.E3 RAD 6567.8 VEL 11.895 PTH 2.11VHP 8.074 DpA -8.06 RAP 186.98 ECC 1.3310

LNCH AZkiTH LNCM TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ E LONG

?8.25 12 49 13 3941.54 -21.02 158.30 47.47 67.42 13 53 14 3241.5 -23.90 14_.64

101.75 15 57 55 5233.95 -21.01 111.53 47.46 67.41 16 51 49 2633.9 -28.88 103.87

76.25 12 49 tS 3841.54 -21.02 156.30 47.47 87.42 18 53 14 3241.5 -23.90 148.64

101.75 15 57 55 3233.95 -21.01 111.53 47.46 67.41 16 51 49 2633.9 -23.88 103.87

110.00 18 52 43 2897.11 -31.98 73.90 51.56 77.23 19 37 30 Z087.1 -35.41 84.98

110.00 14 58 36 5438.38 -10.81 121.27 41.93 57.37 15 50 52 2836.4 -15.04 114.72

DIFFERENTIAL CORRECTION8 MID-COURSI[ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .7575 TRA-2.S598 TC3 2.0948 BAU .5822 SGT 4086.7 SGR 719.5 $83 728.5 ST 1428.4 SR 224.2 SS 987.1

ROE -.1801RflA .3368 tiC3 -.5471FAU .14937 RRT -.9621RRF .9811RTF -.9474 CRT -.9954 CRS -.7928 CST .8459

FDE -.2619 FRA 4.1443 FC3-6.4292 B_ 14220 SColD 4149.8 fl29 -.2479 R13 .9493 LEA 1690.6 MSA 454.9 SEA 8.0

ROE .7884 BRA 2.3837 BC3 2.1651 FSP 2266 SGI 4145.1 SG2 193.3 THA 170.36 EL1 1445.8 EL2 21.5 ALF 171.12

LAUNCH DATE NOV S 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC COLIC

RL 148.$8 LAL -.DO

RP 238.14 LAP .55

RC 161.513 GL 28.97

PLANETOCENTMIC C_IC

C3 2O.OS8 VI4L 4.476

LNCH AZI4TH LNCH TIM(

74.19 12 22 27

105.81 19 29 15

74.19 12 22 27

105.81 18 29 15

110.00 18 24 40

110.00 15 £5 12

DIFFERENTIAL C_RMECTI(_I9

TOE .7289 TRA-2.32T2 TC3 2.1157 BAU .5895

ND[ -.1183 RRA .5829 RC3 -.812S FAU .IS458

FDE -.1789 FRA 4.2735 FC8-9.E780 BDP 14451

BID( .7584 9RA 2.3595 BC3 2.2007 FDIP 2387

DISTANCE 534.467 EARTH TO MARS

L(X. 40.81 Yr. 33.448 GAL -4.54 AZt. 88.3111CA 171.49 SNA 198.03 ECC .26215 INC 3.6938 vl 30.028

LOP 212.12 VP 25.001 GAP 9.70 AZP 85.85 TAL 337.88 TAp 149.37 RCA 146.12 APO 249.94 V2 25.073

GP -6.80 ZAL !19.5T ZAP 158.90 ITS 194.30 2A( I81.87 [T[ 340.95 ZAC 83.43 (TC 255.80 CLP 157.82

DLA 32.11 RAL 178.67 RAO 8587.8 VEL 11.892 pTH 2.11 VHP 5.951 DPA -8.86 RAP 186.83 [CC 1.3299

L-I TIM( INJ LAT INJ LCHG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3980.55 -22.11 185.52 48.55 86.10 13 27 57 3330.5 -25.15 155.86

3143.15 -ZZ.IO 105.18 48.34 66.09 17 20 39 2545.1 -25.14 97.51

3930.55 -22.11 IE3.$2 48.35 86.10 13 27 5? 3330.5 -25.15 155.96

3143.15 -22.10 105.58 48.34 86.09 17 20 39 2543.1 -25.14 97.52

2783.09 030.32 80.88 51.72 73.41 19 11 3 2183.1 -32.29 72.R£

3358.60 -14.34 115.90 44.07 58.63 18 20 51 2738.8 -18.39 109.12

MI0-CoURK EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4100.4 Srdl 8_1.5 SG3 760.6 ST 1407.8 Sit 230.9 89 1007.0

flflT -.9058 RRF .9889 RTF 0.9484 CRT -.9995 CR$ -.8258 CST .8213

SG8 4180.0 R23 -.2844 R13 .9509 LEA 1_78.4 MSA 488.8 SEA 6.9

$4;1 4174.8 SG2 206.7 THA 169.15 EL1 1426.E EL2 7.2 ALF 170.89

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 224.00 ARRIVAL OATE JUN 15 1965

HELIOCENTRIC CONIC DISTANCE 537.959 EARTH TO MARS

RL 148.39 LAL -.DO LOL 40.61 VL 33,411 GAL 04.44 AZL 86.07 HCA 172.45 SMA 197.35 ECC .25921 INC 3.9330 vl 30.0R8

RP 237.81 LAP .52 LOP 213.08 VP 21.063 GAP 9.33 AZp 93.90 TAL 338.18 TAp 150.63 RCA 146.20 APO 248.51 V2 23.106

RC 163.788 GL 30.62 GP -7.58 ZAL 118.60 ZAP _55.88 ET3 195.86 ZA[ 162.01 ETE 337.41 ZAC 62.51 ETC 255.77 CLP 157.03

PLANETOCENTRIC CONIC

C3 20.127 VHL 4.486 DLA 34.01 RAL 179.34 RAD 6567.8 VEL 11.998 PTH 2.11 VHp 5.834 DpA -9.82 RAp 186.57 ECC 1.3312

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

70.33 12 O 28 4007.88 -23.30 ITO.OS 49.69 64.50 13 7 16 3407.7 -26.53 162.40

109.67 18 55 33 3088.15 -23.29 100.00 49.69 64.49 17 46 41 2468.1 -26.52 92.35

70.33 1R O 28 4007.88 -23.30 170.05 49.69 64.50 13 7 16 3407.7 -26.53 162.40

109.87 18 55 33 3088.15 -23.29 100.00 49.69 64.49 17 46 41 2468.1 -26.52 92.35

110.00 17 23 46 2982.08 -25.68 94.47 50.87 66.60 18 13 28 2382.1 -28.80 86.32

110.00 16 31 26 S141.72 -20.97 104.48 48.43 62.36 17 23 48 2341.7 -24.50 97.12

DIFFERENTIAL CCRR(CTZON9 MID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7145 TRA-2.2808 TC3 2.1416 8AU .6058 SET 4107.7 SGR 929.5 SG3 792.9 ST 1395.5 SR 245.6 SS 1028.7

ROE _.107? RRA .4394 RC3 -.6951 FAU .16079 RRT -.9883 RRF .9909 RTF -.9496 CRT -.9926 CRS -.8619 CST .7956

FOE -.1003 FRA 4.3882 FC3-6.9158 BSP 14343 _ 4211.5 R23 -.2749 RI3 .9529 LEA 1669.8 MSA 527.0 SEA 5.6

BOE .7228 RRA 2.3228 Be3 2.2515 FSP 2465 SGI 4205.4 SG2 226.8 THA 167.60 EL1 1416.7 EL2 29.4 ALF 170.09

LAUNCH DATE NOV 3 1984 FLIGHT TIME 226.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC DISTANCE 54t.471 EARTH TO MARS

RL 148.38 LAb -.OO LOL 40.61 VL 33.378 GAL -4.34 A2L 85.76 HCA 173.41 SMA 196.71 ECC .25638 INC 4.2428 vl 30.028

RP 237.48 LAP .49 LOP 214.04 VP 21.048 GAP 8.87 AZP 94.22 TAL 338.48 TAP 151.89 RCA 146.27 APO 247.14 V2 23.140

RC 188. 049 GL 32.99 GP -8.88 zAL 117.50 EAR 154.71 ITS 197.8| ZAE I82.20 ETE 332.84 ZAC 01.30 [TC 255.72 CLP 156.22

PLAN[TOCENTNIC C4_41C

C3 20,455 VHL 4.523 DLA 31.21 RAL 180.33 RA0 8587.8 V[L 11.909 PTH 2.12 VHp 5.727 DPA -11,04 RAp 108.15 ECC 1.3366

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LGNG INJ RT ASC INJ AZNTH INJ TIM( {DO CST T|M INJ 2 LAT INJ 2 LONG

88.34 11 41 38 4080.31 -24.60 176.50 51.72 62.48 12 49 37 3480.3 -28.06 168.88

113.66 17 22 21 3003.22 -24.59 95.59 51.71 62.47 18 12 24 2403.2 -28.07 87.96

66.54 11 41 38 4060.31 -24.60 176.50 51.72 82.48 12 49 37 3480.3 -28.08 168.88

113.89 17 22 21 3003.22 -24.59 95.56 51.71 62.47 18 12 24 2403.2 -28.07 87.96

88.34 11 41 38 4080.31 -24.80 176.50 51.72 62.48 12 49 37 3480.3 -28.08 168.88

113.88 17 22 21 3003.22 -24.59 95.58 51.71 62.47 18 12 24 2403.2 -28.07 87.96

DIFFERENTIAL C.GRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6958 TRA-2.2490 TC3 2.1129 BAU .8188 SET 4110.9 $f,R 1082.8 SG3 824.3 ST 1377.9 SR 270.1 SS 1059.9

ROE -.0937 NRA .51_9 RC3 -.7888 FAU .16610 RRT -.9691RRF .9939 RTF -.9501 CRT -.9716 CRS -.8964 CST .7668

FOE .0075 FRA 4.5265 FC3-7.0301BSP 14609 SG8 4251.1 R23 -.2814 R13 .9546 LEA 1664.0 MSA 570.9 SEA 4.8

BOE .7001BflA 2.3058 RC3 2,2553 FSP 2581 SGI 4243.3 982 258.8 THA 165.63 EL1 1402.7 EL2 62.8 ALF 169.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAIE NQ9 3 1964

HELIOCENTR|C C(_AIC

RL 148.38 LAL -.00

RP 23W.15 LAp .46

RC 188.300 GL 35.96

PLANETOCENTRIC CON|C

C3 21.182 VHL 4.600

LNCH AZMTH LNCH TIME

61.96 11 25 24

118.02 17 50 29

61.98 11 25 24

118.02 17 50 29

61.98 11 25 24

118.02 17 50 29

FLIGHT TIME 228.00 ARR]VAL DATE JUN 19 1965

DISTANCE 545.005 EARTH TO MARS

LOt. 40.61 VL 33.347 GAL -4.25 AZL 85.34 HCA 174.37 SMA 196.09 ECC .Z5368 |NC 4.6392 vl 30.0Z8

LOP 215.00 VP 21.035 GAP 8.42 AZF 94.64 TAL 338.78 TAp 153.15 RCA 146.35 APO 245.84 V2 23,174

GP -10.56 ZAL 116.20 ZAP 153.32 ETS 200.32 ZAE 162.11 ETE 326.93 ZAC 79.86 ETC 255.65 CLP 155.35

DLA 39.00 RAL 181.83 RAO 6567.9 VEL 11.939 PTH 2.12 VHp 5.633 DpA -12.62 RAP 185.51 ECC 1.3483

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

4153.16 -28.02 183.32 54.78 59.86 12 34 37 3353.2 -29.81 175.76

2946.66 -26.00 91.82 54.77 59.85 18 39 36 2346.7 -29.80 84.26

4133.16 -26.02 183.32 54.78 59.86 12 34 37 3553.2 -29.81 175.76

2946.66 -28.00 91.82 54.77 59.85 18 39 36 2346.7 -29.80 84.26

4153.16 -26.02 183.32 54.78 59.86 12 34 37 3553.2 -29.81 175.76

2946.66 -26.00 91.62 54.77 59.83 18 39 36 2346.7 -29.80 84.26

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6942 TRA-2.2OG3 TC3 2.0629 8AU .6370 $GT 4105.2 _ 1289.6 883 832.8 ST 1369.7 SR 311.8 SS 1097.4

ROE -.0790 RRA .6127 RE3 -.9024 FAU .17132 RflT -.9893 RRF .9938 RTF -.9509 CRT -.9349 CRS -.9260 CST .7319

FOE .1194 FRA 4.6624 FCS-T.O086 BSP 14722 SG8 4303.0 RZ3 -.2810 R13 .9571 LSA 1669.4 MSA 625.1 SSA 3.8

80E .8987 BRA 2.2896 BE3 2.2516 FSP 2681 SG1 4292.3 $82 302.2 THA 162.97 EL1 1400.3 EL2 108.2 ALF 167.92

LAUNCH DATE NOV 3 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUN 21 1965

HELIOCEMTRIC C(SNIC DISTANCE 548.558 EARTH TO MARS

RL 148.38 LAL -.00 L(X. 40.61 VL 33.316 GAL -4.16 AZI. 84.75 HCA 175.33 SMA 195.51 ECC .25109 INC 5.2486 vl 30.028

RP 236.81 LAp .43 LOP 213.96 VP 21.025 GAP 7.96 AZP 95.23 TAL 339.07 TAP 154.40 RCA 146.42 APO 244.60 V2 23.209

RC 190.540 GL 39.81 GP -12.94 ZAL 114.60 ZAP 151.55 ETS 203.61 ZAE 161.46 ETE 319.$6 ZAC 77.35 ETC 253.53 CLP 134.42

PLANETOCENTRIC CONIC

C3 22.537 VML 4.747 OLA 42.42 RAt. 104.16 RAD 6367.9 VEL 11.996 PTH 2.14 VHP 3.563 OPA -14.79 RAP 184.49 ECC 1.3709

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG IHJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

56.98 11 12 23 4230.87 -27.48 190.97 59.50 56.31 12 22 55 3630.7 -31.69 183.57

123.02 18 22 8 2899.58 -27.46 88.81 59.49 56.30 19 10 26 2299.6 -31.66 81.40

56.98 11 12 25 4230.67 -27.48 190.97 59.50 56.31 12 22 35 3630.7 -31.69 163.57

123.02 18 22 6 2899.56 -27.46 88.81 59.49 56.30 19 10 26 2299.6 -31.68 61.40

38.98 11 12 23 4230.67 -27.48 190.97 59.30 36.31 12 22 33 3630.7 -31.69 183.57

123.02 18 22 6 2899.36 -27.46 88.81 59.49 38.30 19 10 26 2299.6 -31.68 81.40

DIFFERENTIAL C_RRECTION8 MID-COUflW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7176 TRA-2.1672 TC3 1.9488 8AU .6638 SAT 4089.2 SGR 1380.4 883 874.7 ST 1372.3 $R 380.2 SS 1143.2

ROE -.0834 RRA .7388 RC3-1.0320 FAU .17322 RflT -.94990 RRF .9970 RTF -.9511 CRT -.8863 CRS -.9491 CST .6957

FOE .2318 FRA 4.7993 FC3-6.7310 8SP 13079 SG8 4363.9 923 -.27§1 R13 .9602 LSA 1692.3 MSA 683.8 SSA 2.9

6DE .7204 BRA 2.2936 BE3 2.2032 FSP 2784 $81 4368.7 ST_ 363.2 THA 139.32 ELl 1413.7 EL2 170.8 ALF 163.99

LAUNCH DATE NOV 3 1984

HELIOCEMTRIC CONIC

RL 148.38 LAL -.00

RP 238.48 LAp .40

RC 192.788 GL 43.01

PLANETOCEMTRIC CONIC

C3 25.263 VHL 3.026

LMCH AZMTH LHCH TIME

50.99 11 4 52

129.01 19 O 38

30.99 11 4 32

129.01 19 O 36

30.99 11 4 52

129.01 19 0 36

FLIGHT TIME 232.00 ARRIVAL DATE JUN 23 1965

DISTANCE 552.128 EARTH TO MARS

LOt. 40.61 VL 33.287 GAL -4.07 AZL 63,63 HCA 176.30 SMA 194.93 [CC .24861 INC 6.1432 vl 30.028

LOP 216.93 VP 21.018 GAP 7.35 A2P 96.13 TAL 339.33 TAP 155.65 RCA 146.49 Apo 243.42 V2 23.244

GP -16.48 ZAL 112.49 ZAP 149.00 ET3 206.00 ZAE 159.74 ETE 309.91 ZAC 73.88 ETC 255.30 ELF 133.3T

DLA 48.64 RAL 188.04 RAD 6568.0 VEL 12.110 PTH 2.17 VHP 3.541 OPA -17.94 RAp 162.82 (CC 1.4158

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

4319.04 -26.74 200.10 67.10 51.28 12 16 51 3719.0 -33.34 193.03

2867.11 -28.73 86.89 67.09 51.27 19 46 23 2267.1 -33.33 79.83

4319.04 -28.74 200.10 67.10 31.26 12 16 31 3719.0 -33.54 193.03

2867.11 -28.73 86.89 67.09 51.27 19 46 23 2267.1 -33.53 79.83

4389.04 -28.74 200,10 67.10 51.28 12 16 51 3719.0 -33.54 193.03

2867.11 -28.73 86.89 87.09 31.27 19 48 23 2267.1 -33.53 79.83

01FFEREMTIA__CCRRECTION8

TOE .8326 TRA-2.1002 TC3 1.7799 BAU .7231

ROE -.0731 RRA .9672 RC3'1.1900 FAU .17947

FOE .2123 FRA 4.8376 FC3-6.1502 89P 15065

BGE .8358 BRA 2.3122 8C3 2.1411 FSP 2718

LAUNCH DATE NOV 3 1984

HELIOCENTRIC CDNIC

RL 148.38 LAL -.00

RP 236.12 LAP .37

RC 194.903 St. 32.41

PLANETOCEM111|C CONIC

C3 $1.336 VHL 3.598

LNCH AZNTH LMCM TIN(

43.61 11 9 23

138.39 19 33 18

43.81 11 9 23

136.38 19 33 18

43.61 11 9 23

136.39 19 33 18

01FF(RENTIAL GCRRECTION$

11)E 1.1125 TRA-2.0483 TC3 1.4274 OAU .8068

ROE -.1608 RRA 1.3546 RC3-1.2930 FAU .17293

FOE -.0043 FRA 4.8400 FC3-4.7777 BSlP 16349

8DE 1.1240 BRA 2.4539 BC3 1.9239 FSP 2744

HID-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4043_4 _ 2008.9 $I;3 876.0 ST 1416.3 SR 492.0 SS 1168.9

RRT -.94676 RRF .9977 RTF -.9302 CRT -.8448 CRS -.9638 CST .6717

$88 4515.0 R23 -.2829 R13 .9644 LSA 1751.6 MSA 735.8 SSA 2.1

$81 4491.9 94;2 456.4 THA 154.04 ELI 1477.9 EL2 252.2 ALF 163.14

FLIGHT T|M[ 234.00 ARRIVAL DATE JUN 25 1965

DISTANCE 535.713 EARTH TO MARS

LOL 40.61 VL 33.260 GAL -3.98 AZ1L 82.32 HCA 177.27 944_ 194.43 EC¢ .24623 INC 7.6837v1 30.028

LOP 217.90 VP 21.013 GAP 7.32 AZ1P 97.87 TAL 339.64 TAp 156.91 RCA 146.55 Al_) 242.30 V2 23.279

GP -22.18 ZAL 109.32 ZAP 144.83 (T$ 213.86 ZAE 155.86 ET( 298.73 ZAC 68.23 ETC 254.80 CLP 152.01

OLA 32.61 RAL 183.22 RAO 8388.2 VI[L 12.358 PTH 2.23 VHP 5.638 DPA -22.90 RAP 179.78 ECC 1.5157

L-I TIN( INJ LAT INJ LCIAG IMJ RT AS(; INJ AZHTH IMJ TIN( PC) CST TIM INJ 2 LAT INJ Z LONG

4430.21 -28.89 211.38 80.18 43.96 12 23 13 3630.2 -34.58 205.26

2883.33 °28.98 86.77 80.16 43.96 20 41 1 2263.3 -34.57 80.45

4430.21 -28.89 211.38 80.18 43.96 12 23 13 3830.2 -34.58 203.26

2863.33 -28.98 86.77 80.18 43.96 20 41 1 2263.3 -34.37 80.43

4430.21 -28.99 211.38 80.18 43.96 12 23 13 3830.2 -34.58 205.26

2863.33 -28.98 86.77 80.16 43.96 20 41 1 2263.3 -54.57 80.43

M|D-CoURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 3971.6 $GR 2708.8 SG3 842.9 ST 1540.1 SR 705.9 SS 1194.9

RflT -.98.34 RRF .9981RTF -.9478 CRT -.8271CRS -.9729 CST .6746

SGa 4807.3 R23 -.2389 R13 .9709 LSA 1919.8 MSA 782.5 SSA 1.3

SG1 4771.2 882 587.9 THA 146.05 EL1 1653.4 ELI 369.6 ALF 158.09
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 5 1964

HELI_ENTRIC C(_41C

RL 148.38 LAL -.DO

RP 234.35 LAP .21

RC 205.837 GL -43.53

PLAN(TOCENTRIC CONIC

C3 21.017 VHL 4.584

LMCH AZMTN LNCH TIM(

12.99 13 0 $3

12.99 0 4 43

22.99 15 45 21

22.99 0 1 13

32.99 14 35 14

32.99 23 53 10

FLIGHT TIN( 244.00 ARRIVAL DATE JUL 5 1965

DISTANCE 575.970 EARTH TO MARS

LOL 40.61 VL 35.158 GAL -3.62 AZL 95.46 HCA 182.20 SMA 192.15 (CC .23590 INC 5.4614 vl 30.028

LOP 222.80 VP 21.023 GAP 5.07 AZP 64.55 TAL 340.88 TAp 183.08 RCA 146.82 APO 257.46 V2 23.461

GP 29.37 ZAL 111.11 ZAP 136.72 ETS 141.$5 ZA( 148.92 ET( 75.89 ZAC 118.35 ETC 253.91 CLp 146.65

DLA -32.14 RAL 143.97 MAD 6567.9 VEL 11.833 PTH 2.12 VHP S.420 DPA 23.90 RAP 202.04 ECC 1.3459

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2640.36 -12.59 84.76 333.84 188.30 13 44 54 2040.4 -4.75 83.56

961.90 73.91 313.60 1.09 45.56 O 20 45 361.9 67.59 298.92

2595.71 -10.51 81.13 341.16 159.53 14 28 37 1995.7 -3.01 78.75

965.42 67.72 327.42 |4.04 65.1| O 17 18 365.4 63.40 511.48

2519.65 -7.57 75.86 348.09 151.10 15 17 14 1919.6 -.$5 72.42

971.71 60.59 333.96 19.58 77.46 24 9 22 571.7 57.97 319.53

OIFFERENTIAL CORRECTIONS

TOE 2.0524 TRA-1.6246 TC3 1.9652 BAU .8599

flOE 1.9304 RRA -.9068 tiC3 2.3459 FAU .1717T

FDE-5.6108 FRA 2.4458 FC3-7.0758 BSP 19295

BDE 2.8176 BRA 1.8605 BC3 3.0602 FSP 3104

LAUHCH DATE NOV S 1984

HELIOCENTRIC CCNIC

RL 148.$8 LAL -.OO

RP 255.88 LAP .18

RC Z07.958 64. -28.57

PLAN(TO¢ENTRIC _)NIC

C3 14.854 _ 3.854

LNCH AZMTH LNCH TIM(

90.00 20 59 42

90.00 4 0 S

100.00 22 10 8

100.00 5 SZ 18

110.00 22 54 33

MID-COURSE EXECUTION ACCURACY

SGT 3948.6 S_a 3498.3 SG3 862.3

RRT .9614 RRF -.9994 RTF -.9511

SG8 5275.9 R25 -.1906 R13 -.9817

_Wel 5223.4 _2 727.6 THA 41.42

FLIDHT TIN( 248.00

OZSTAMCE 577.651

LC4. 40.65 VL 33.117 GAL -3.55 AZL 93.20 HCA 183.18 SMA

LOP Z23.79 V1P 21.031 GAP 4.67 AZP 88.81 TAL 341.12 TAp

r_P 21.89 ZAL 114.70 ZAP 140.72 ET$ 149.01 ZAE 156.20 ETE

DLA -18.28 flAL 149.73 RAO 9597.6 VEL 11.872 PTH 2.05 VHp

L-I TIM( INJ LAT |NJ L_AG |NJ RT AS(: INJ AZMTH

1537.73 .55 2.01 6.51 118.31

5397.68 27.$9 247,40 52.42 85.51

1310.48 -.61 344.98 5.88 119.89

5100.18 29.31 225.38 12.28 83.87

5171.29 -3.53 332.28 4.04 124.02

110.00 7 4 _ 4812.15 32.72

DIFFERENTIAL CONNECTIONs

TDE 1.4132 111A-1.6922 TC3 2.7320 SAU .7274

ROE .9750 flRA -.TT53 RC3 2.4398 FAU .20582

FDE-4.5125 FRA S.5541 FC-11.8877 BSP 17606

00[ 1.7169 8RA 1.8614 BC3 3.6626 FSP 3875

202.92 11.TO 79.50 8 24 34

ORBIT DETERMINATION ACCURACY

ST 2664.6 SIR 2448.T S$ 3923.9

CRT .9941CRS .9999 CiT .9928

LSA 4905.7 MSA 261.0 SSA .8

ELI 3612.Z EL2 195.8 ALE 42.54

ARRIVAL DATE JUt. 7 1985

191.76 ECC

164.31P_

72.84 ZAC

EARTH TO MARS

.23409 INC 3.2020 vl 30.018

146.87 APO 236.65 V2 23.498

111.29 ETC 254.81 CLP 148.55

4.931 DpA 16.85 RAP 199.25 ECC 1.2445

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21 25 20 937.7 4.33 355.37

5 30 1 4797.7 27.07 258.$8

22 31 58 710.5 3.37 358.13

6 57 19 4500.2 28.16 216.77

23 14 5 571.3 .96 526.07

4212.1 30.92 194.16

ORBIT DETERMINATION ACCURACY

ST 2247.1 SR 1495.8 SS 2947.6

CRT .9935 CRS 1.0000 CST .9930

LSA 3990.8 MSA 218.7 SSA 2.3

ELI 2895.4 ELI 144.2 ALF 35.58

MID-COURSE EXECUTICN ACCURACY

SGT 3983.4 _ 2896.6 SG3 1091.7

RRT .9523 RRF -.9996 RTF 0.'9557

Sr_ 4793.9 R25 -.2127 R13 -.9770

_1 4754.9 $9 sb 608.0 THA 33.41

LAUNCH DATE NOV S _954 FLIGHT TIN( 248.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 255.62 LAP .15

RC 210.060 GL -18.44

PLANETOCENTRIC CONIC

C3 12.746 VHL 3.570

LNCH AZMTH LNCH TIME

90.00 19 50 23

SO.O0 5 35 12

100.00 21 7 18

100.00 • 0 57

110.00 22 5 30

110.00 8 19 18

DISTANCE 581.348 EARTH TO MARS

LOL 40.61 VL $3.092 GAL -3.48 AZL 82.00 HCA 164.17 SMA 191.39 ECC .23257 INC 1.9959 Vl 30.028

LOP 224.78 VP 21.041 GAP 4.29 AZP 88.01 TAL 341.56 TAp 165.53 RCA 149.92 APO 235.86 V2 23.539

GP 17.48 ZAL i18.13 ZAP 142.11 [T8 |54.60 ZAE 160.63 ETE ?i.SO ZAC lO?.O6 ETC 255.20 CLP i45.93

OLA -9.05 RAL 152.96 RAO 6567.5 VEL

L-I TIME INJ LAT

1827.76 -6.89

5040.98 23.53

1579.59 -9.60

4764.07 24.51

1597.41 -11.99

4519.02 27.11

11.502 PTH 2.03 VHP 4.676 DPA 12.75 RAp 197.55 ECC 1.2098

INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18.31 6.64 117.05 20 20 51 1227.8 -5.OO 11.58

222.31 9.68 75.78 6 59 12 4440.7 21.06 214.49

559.58 6.16 118.44 21 33 38 979.6 -5.73 352.93

201.64 9.56 72.33 8 20 21 4164.1 21.86 193.84

344.35 4.74 122.26 22 28 47 797.4 -7.64 337.93

182.00 8.32 68.34 9 34 35 3919.0 23.93 174.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$GT 4006.5 8M 2209.5 993 1253.0 ST 1999.5 SR 1047.1SS 2650.1

RRT .9618 RRF -.9998 RTF -.9572 CRT .9928 CRS .9999 CST .9940

S_ 4575.4 R23 -.2272 R13 -.9736 LSA 5476.3 MSA 182.1SSA 4.8

_| 4544.0 $92 534.8 THA 28.37 EL1 2254.4 EL2 111.4 ALF 27.54

DIFFERENTIAL CCRRECTIONS

TOE 1.1590 TRA-1.8562 TC3 S.2746 BAU .6880

ROE .6253 flRk -.6265 RC3 2.$622 FAU .23298

F02-3.8908 FMA 4.0657 FC-15.8248 9SP 15422

80E 1.2984 ORA 1.7707 0C3 4.0377 FSP 3990

LAUNCH DATE NOV 3 1984 FLIGHT TIME 250.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

Rb 148.$8 LAL -.00 LOL 40.81 VL 33.077 GAL

DISTANCE 585.062 EARTH TO MARS

-3.42 A2L 91.28 HCA 185.18 SMA 191.04 ECC .23073 INC 1.2618 vl 30.028

RP 233.25 LAp .11 LOP 225.77 VP 21.053 GAP 3.90 A_P

RC 212.144 Gt. -12.20 r_P 14.62 ZAL 116.56 ZAP 142.36 ET$

PLAN(TOCENTRIC CONIC

C3 11.801VHL 3.435 DLA -2.70 RAL 154.98 RAID 6567.4 V(L

LNCH AZMTM LNCH TIM( L-I TIN( tNJ LAT |NJ LONG INJ

90.00 19 9 58 2012.09 -14.20 29,05

90.00 9 31 48 4823.70 18.71 208.24

100.00 20 30 1 1753.73 -15.05 9.63

100.00 7 54 24 4557.27 19.58 189.29

110.00 21 $5 22 1549.14 -17.33 352.84

110.00 9 5 32 4334.62 21.93 170.19

88.75 TAL 341.58 TAp 166.74 RCA 146.96 APQ 235.12 V2 23.574

158.73 ZAE 163.63 (TE 72.42 ZAC 104.29 ETC 255.41 CLP 144.92

11.541 PTH 2.01 VHP 4.501 DPA 10.12

RT ASC INJ AZMTH INJ TIM( PO CST TIM

8.01 114.76 19 43 28 1412.1

8.89 68.35 7 52 12 4223.7

7.59 116.13 20 59 15 1155.7

8.51 66.95 9 10 21 5957.3

6.33 119.95 22 I 11 949.1

7.55 63.09 10 17 47 3734.6

DIFFERENTIAL CCRRECTION8

TDE .9300 TRA-1.8595 TC3 3.4172 8AU .8343

RDE .4250 RRA -.5482 RC3 2.5587 FAU .24850

FDE-S.2805 FRA 4.6554 FC-19.0843 884P 15378

BOE 1.0225 8RA 1.7477 BC3 4.0207 FSP 4521

RAP 196.39 ECC 1.1942

INJ 2 LAT INJ 2 LONG

-10.74 22.08

15.60 200.94

-11.42 2.72

16.30 181.01

-13.22 346.14

18.14 163.11

ORBIT DETENNINATION ACCURACY

ST 1761.3 SR 761.4 SS 2304.2

CRT .9924 CRS .9994 CST .9958

LSA 2985.4 MSA 136.3 SSA 9.5

ELl 1916.9 ELI 86.1 ALF 23.27

MID-COURSE EXECUTION ACCURACY

SDT 3949.2 I_R 1859.9 SG3 1349.2

RflT .9603 RRF -.9994 RTF -.9576

$98 4385.3 R25 -.2380 R13 -.9706

$9| 4359.7 !_2 472.2 THA 24.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUHCH 0ATE N@¥ 3 1964 FLIGHT TIM( ZS:).DO

NELIOCENTRIC CC)ea|C DISTANCE 588.790

RL 148.38 LAL -.00 LOL 40.81 YL 33.059 GAL -3.37 AZL 90.T6 HCA 188.16

RP 232.88 LAP .O8 LOP 226.?? VP 21.0G_ GAp 3.53 AZP 89.25 IAL 341.79

RC 214.210 GL -7.45 GP 12.63 ZAL 116.55 ZAP 142.04 ETS 181.82 ZAE 165.82

PLANE TOCENTR|E CONIC

C3 11.282 VHL 3.360 DLA 1.8T RAL 158.34 RAD 8567.4 VEL 11.519 PTH 2.01

LNCH AZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT A$C INJ AZ14TH

90.00 18 41 24 2144.64 -17.81 37.10 9.47 112.38

90.00 7 11 S 4672.77 14,67 199.00 8.67 85.51

100.00 20 3 37 1879.48 -18.87 17.21 9.06 113.78

100.00 8 31 32 4413.19 15.51 179.51 6.46 94.12

110.00 21 13 51 1659.60 -20.96 359.35 7.91 117.64

110.00 9 37 48 4205.60 17.76 162.52 7.23 60.30

ARRIVAL DATE JUL 13 1965

EARTH TO MARS

SMA 190.70 ECC .22917 INC .7532 vl 30.028

TAp 167.95 RCA 447,00 APO 234.41 VZ 23.812

ETE 74.60 ZAC 102.35 (TC 255.53 CLP 143.80

VHP 4.393 DPA 8.32 RAP 195.53 ECC 1.1858

INJ TIM( I_) CST TIM INJ 2 LAT INJ Z LONG

19 17 9 1544.8 -14.82 29.88

8 28 58 4072.8 11.24 192.00

20 34 56 1279.5 -15.30 10.05

9 45 5 3813.2 11.91 172.57

21 41 31 1059.6 -17.09 352.36

10 47 54 3605.8 13.67 155.79

DIFFEREMTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8134 TRA-1.8221TC3 3.54310AU .6104 SGT 3905.3 _ 1639.2 SG3 1447.7

flOE .3253 RFlA -.4747 RC3 1.9479 FAU .26338 RRT .95|9 RRF -.9989 RTF -.9576

FDE-Z.9OO5 FRA 4.9785 FC-20.1929 BSP 14677 SG8 4234.2 RZ3 -.2436 R13 -.9688

ROE .8790 BRA 1.8902 BC3 4.0433 FSP 4754 $61 4212.3 SG2 430.3 THA 22.13

LAUNCH OAT( NOV 3 1964 FLIGHT TIN( 254.00

HELIOCENTRIC C_NIC DISTANCE 592.532

RL 149.39 LAL -.OO LOL 40.61 VL 33.041GAL -3.31AZL 90.39 HCA 187.10

RP 232.51 LAP .05 LOP 227.77 VIP 21.083 GAP 3.16 AZl e 69.61TAL. 342.00

RC R18.258 GL -3.91GP 11.17 ZAL 119.33 ZAP 141.41 ET3 164.20 ZAE 167.48

PLAN(T(_ENTRIC CONIC

C3 10.979 Vt4L 3.313 OLA 5.31 RAt. 157.27 MAD 95G7.4 VEL 11.505 PTH 2.00

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 18 19 22 2248.12 -20.32 43.49 10.75 110.15

90.00 7 40 35 4559.58 11.37 192.32 9.12 63.89

100.00 19 43 13 1975.67 -21.20 23.24 10.40 111.58

100.00 8 59 25 4305.29 12.21 173.19 8.69 62.50

110.00 20 57 12 IT44.12 -23.54 4.59 9.29 115.54

110.00 10 1 56 4109.58 14.43 157.05 7.40 58.67

DIFFERENTIAL C01RECTION9

TOE .7234 TNA-I.SRG2 TC3 3.5770 8AU .5273

ROE .2820 RRA -,4218 RC3 1.7941 FAU .27735

FOE-2.3955 FRA 5,3101 FC-21.8765 8SP 14283

ROE .7894 BflA 1.6415 9C3 4.0024 FSiP 5080

ORBIT DETERMINATION ACCURACY

ST 1617.9 SR 606.8 $8 2102.9

CRT .9918 CflS .9980 CST .9976

LSA 2719.8 MSA 101.6 8SA 17.3

ELI 1726.4 EL2 72.G ALF 20.44

ARRIVAL DATE JUL 15 1965

EARTH TO MARS

SHA 190.39 ECC .22769 IHC .3873 Vl 30.028

TAP 169.16 RCA 147.04 Ai_) 233.73 V2 23.850

ETE 78,32 ZAC 100.90 ETC 255.G0 CLP 142.81

VHP 4.245 DPA 7.03 RAP 194.84 ECC 1.1806

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LON&

18 56 48 1646.1 -17.39 38.04

8 56 35 3959.6 T.?T 185.49

20 19 9 1375.7 -18.06 15.83

10 11 11 3705.3 0.43 196.44

21 26 16 1144.1 -19.90 357.30

11 10 25 3509.6 10.18 150.53

NID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACC_ACY

SGT 3843.9 SGR 1467.9 3G3 1534.3 ST 1501.2 Sit 504.8 88 1940.4

RFlT .9575 RRF -.9982 RTF -.9580 CRT .9910 CRS .9949 CST .9989

Sr_ 4114.6 R23 -.2461 R13 -.9674 LSA 2505.4 MSA 72.0 SSA 31.4

SGI 4095.4 SG2 397.5 THA 20.28 ELI 1582.5 EL2 64.0 ALF 18.46

LAUNCH OAT( 140¥ 3 1984 FLIGHT TIN( 256.00 ARRIVAL DATE JUL 17 1985

HELI¢CEMTRIC CONIC

RL 148.38 LAL -.0O

RP 23E.14 LAP .06

RC 218.287 GL -t.IS

PLANETOCENTflIC CONIC

C3 10.756 VHL 3.280

LNCH AZMTH LHCH TIME

80.00 18 I 23

80.00 8 3 55

100.00 19 26 35

100.00 g 21 24

110.00 20 43 38

110.00 10 20 50

DIFFERENTIAL CORRECTIONS

TOE .6524 TRA-l.5472 TC3 3.5992 BAU .5697

ROE ,2214 RflA -.3794 RC3 1.6719 FAU .29105

FOE-2.3353 FRA 3.GOTO FC-23.4272 OSP 13915

ODE .6890 ORA 1.5930 0C3 3.9414 FSP 5351

DISTANCE 596.287 EARTH TO MARS

LOt. 40.61 VL 33.084 GAL -$,66 AZL 90.12 HCA 168.16 SMA 190.08 ECC .66868 INC ,0874 vl 30.028

LOP 828.78 VP 21.100 GAP 2.79 _ZP 69.89 TAL 342.19 TAP 170.36 FlCA 147.07 APO 833.10 V2 23.889

GP 10.05 ZAL 118.02 ZAP 140.5T ET8 166.08 ZAE 168.74 ETE 83.61 ZAC 99.79 ETC 255.88 CLP 141.87

OLA 8.00 RAL 157.94 RAD 6587.4 VEL 11.495 PTH 2.00 VHP 4.138 DPA 6.07 RAP 194.25 ECC 1.1770

L-I TIME IMJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 6 LAT IHJ 2 LONG

2327.20 -22.13 48.74 11.84 108.13 18 40 10 1787.2 -19.45 a1.10

4470,21 8.85 187.17 9.45 62.93 9 16 25 3870.2 4.95 180,44

2052.39 -23.04 28.20 11,51 109,59 ZO L 0 48 1452.4 -20.16 20.59

4220.25 9.49 168.34 8.99 61.52 10 31 44 3820.2 5.82 181.70

1811.27 -25.44 8.85 10.46 113.64 21 13 50 1211.3 -22.02 1.36

4034.14 11,72 152.89 7.66 5T.66 11 28 4 3434.1 7.37 146.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3772.3 3GR 1341.8 SG3 1618.5 ST 1405.3 SR 437. O 88 1821.3

RFlT .9553 RflF -.9972 flTF -.9575 CRT .9894 CRS .9893 CST .9992

Sf_ 4003.9 R23 -.2479 R13 -.9661 LSA 2340.3 MSA 62.0 SSA 45.2

SGI 3999.2 SG2 375.3 THA 18.94 EL1 1470.4 EL2 60.7 ALF 17.13

LAUNCH DATE NOV 3 1964 FLIGHT TIH( 258.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC COqlC

RL 148.38 LAL -.00 LOt- 40.61 VL 33.009. GAL

RP 231.76 LAP -.02 LOP 229.78 VP 21.119 GAP

DISTANCE 600.056 EARTH TO MARS

-3.21 AZI. 89.90 HCA 189.17 SMA 189.80 ECC ,22494 INC .1023 vl 30.028

2.43 AZP 90,10 TAL 342.38 TAP 171.55 RCA 147.11 APO 232.49 V2 23.728

MC 220.299 GL 1.02 GP

PLAN(TOCENTRICCONIC

C3 10.587 V_. 3.254 OLA

9.18 ZN. 115.97 ZAP 139.60 (TS

10.16 RAL 158.43 RAID 654?.4 VEL

LNCH AZNTH _qCH TIN( L-I TIN( INJ LAT INJ _G INJ RT ASC INJ A214TH INJ TIME

90.00 17 48 9 2394.09 -23.48 53.19 12.74 106.30 18 26 3

90.00 8 23 3 4399.91 6.35 183.01 9.TT 62.35 9 36 20

1OO.O0 19 lZ 31 2115.52 -24,42 32.39 12.42 107.80 19 47 46

100.00 9 39 RZ 4150.71 T.21 164.44 9.31 60.91 10 48 33

110.00 20 32 11 1989.21 -26.89 12.46 11.43 111.95 21 3 17

110.00 10 38 11 3972.79 9.49 149.57 7.93 57.00 11 42 24

DIFFERENTIAL C_RRECTION8 MID-C.OURS( EN£CUTION ACCURACY

TOE .6000 TRA-I.300I TC3 3.551T RAU .5499 SGT 3099.4 SGR 1244.5 SG3 1701.7

ROE .1941 RRA -.3458 RC3 1.5743 FAU .30450 RRT .$541 R_ -._59 R1T -.9579

FOE-2.1563 FRA 5,8082 FC-24.8989 BRP 13453 SG8 3900.2 R23 -.2454 R13 -.9656

BO( .8315 BRA 1.5394 2C3 3.8850 FSP 5651 SG1 3994.| SG2 354.? TMA 17.96

167.59 ZN[ 169.64 ETE 90.4t ZAC g8.90 ETC 255.70 CLP 140.48

11.498 pTH 2.00 VHP 4.040 OpA 5.35 RAP 193.72 (CC 1.1742

PO CST TIM INJ 2 LAT INJ 2 LONG

1794.1 -21.02 45.37

3796.9 2.60 176.34

1515.5 -21.75 24.60

3590.? 3.28 157.86

1266.2 -25.87 4.77

3372.8 5.05 143.26

OROIT OETERMINATION ACCURACY

8T 1331.5 8R 390.2 33 1732.4

CRT .9880 CRS .9806 CRT .9980

LSA 2217.4 MRA 88.3 $SA 37.?

EL1 1386.1 EL2 57.9 ALF 16.18
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 3 1964

HELIOCENTRIC C(_IIC

RL 148.38 LAL -.DO

RP 231.38 LAP -.OS

RC 222.292 GL 2.81

PLANETOCENTRIC CONIC

C3 10.431 VHL 3.233

LNCH AZMTH LNCH TIME

90.00 17 32 53

90.00 8 39 12

100.00 19 O 18

100.00 9 54 28

110.00 20 22 17

110.00 10 46 59

FLIGHT TIM( 280.00 ARRIVAL DATE JUL 21 1968

DISTANCE 603.837

LOL 40.61 VL 32.993 GAL -3.18 AZL 89.72 MCA 190.18 SMA

LOP 230.79 VP 21.140 GAP 2.08 AZP 90.27 TAL 342.55 TAp

GP 8.48 ZAL 115.31 ZAP 138.53 ET8 168.84 ZN[ 170.20 ETE

EARTH TO MARS

189.53 ECC .22367 INC .2705 vl 30.028

172.74 RCA 147.14 APO 231.92 V2 23.768

98.48 ZAC 98.16 ETC 255.73 CLP 139.25

OLA 11.94 RAL 158.79 RAD $567.4 VEL 11.482 PTH 2.00 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

2450.71 -24.51 57.01 13.48 104.$4 18 13 44

4335.05 4.38 179.58 10.08 62.00 9 51 27

2188.77 -25.48 35.98 13.19 106.19 19 38 27

4092.22 5.28 181.19 9.60 60.53 11 2 40

1912.25 -28.02 15.56 12.24 110.43 20 54 9

3921.50 7.55 146.88 8.19 58.58 11 54 20

DIFFERENTIAL CCRRECTIONS

TDE .5628 TRA-1.4450 TC3 3.5289 BAU .5380

ROE .1774 RRA -.3159 RC3 1.5040 FAU .31956

FDE-2.0214 FRA 8.1208 FC-26.4712 8SIP 12859

DOE .5901BRA 1.4791 8C3 3.8380 FSP 5878

NIO-COURSI[ EXECUTION ACCURACY

SGT $812.9 Srdt 1171.2 SG3 1788.9

RRT .9524 RRF -.9948 RTF -.9S78

SGB 3798.0 R23 -.2424 R13 -.9650

SG1 3782.6 SG2 341.t THA 17.30

3.947 DPA 4.81 RAp 193.22 ECC 1.1720

PO CST TIN INJ 2 LAT INJ 2 LONG

1850.7 -22.26 49.06

3735.0 .80 172.89

1588.8 -23.01 28.05

3492.2 1.30 154.85

1312.2 -24.98 7.71

3321.5 3.10 140.37

ORBIT DETERMINATION ACCURACY

ST 1271.3 SR 359.3 SS 1878.4

CRT ,9858 CRS .9693 CST .9954

LSA 2130.8 NSA 119.2 $$A 32.3

EL1 1319.8 EL2 58.2 ALF 15.60

LAUNCH DATE NOV 3 1964
FLIGHT TIM( 262.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC C_IC DISTANCE 807.627 EARTH TO MARS

RL 148.38 LAL -.00 LOt. 40.61VL 32.979 GAL -3.12 AZI. 89.58 HCA 191.20 SMA 189.27 ECC .22247 INC .4217 vl 30.026

RP 231.01 LAP -.08 I._ 231.81VP 21.162 GAP 1.74 AZ1P 90.41TAL 342.72 TAp 178.91RCA 147.16 APO 231.38 V2 23.807

RC 224.286 GL 4.30 GP 7.90 ZAL 114.98 ZAp 137.37 ET9 169.89 ZN[ 170.42 ETE 107.36 ZAC 97.54 ETC 255.76 CLP 137.97

PLAN(TOCENTRIC CON|C

C3 10.336 VHL 3.215 DLA 13.44 RAt. 159.07 RAO 9S87.4 VI[L 11.477 PTH 2.00 VHp 3.960 OPA 4.39 RAp 192.74 ECC 1.1701

LNCH AZM114 LNCH Title L-I TIME INJ LAT INJ L(_4G INJ RT ASC INJ AZl4TH INJ T114£ PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 21 10 1499.33 -25.31 60.37 14.10 105.14 18 2 49 1899.5 -23.25 38.30

90.00 8 53 8 4281.73 2.67 176.54 10.37 61.80 10 4 30 3881.7 -1.12 169.91

1OO.00 11 49 32 2214.52 -28.31 39.13 13.81 104.73 19 28 27 1614.5 -24.02 31.07

100.00 10 7 27 4041.98 3.57 158.42 9.8? 60.30 11 14 49 3442.0 -.41 151.69

110.O0 20 18 35 t951.52 -28.93 19.26 12.93 109.08 20 48 7 1351.5 -26.05 10.28

110.00 10 39 33 3877.74 5.90 144.51 8.42 56.27 12 4 31 3277.7 1.43 139.28

DIFFERENTIAL CalflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5021 TMA-1.4179 TC3 3.3724 BAU .5062 SGT 3500.3 S_t 1101.1 SG3 1887.2 ST 1188.5 SIR 331.6 SS 1810.5

ROE .1613 RRA 0.2993 RC3 1.4305 FAU .33053 RRT .9439 RRF -.9923 RTF -.9544 CRT .9796 CRS .9507 CST .9919

FDE-l.0149 FRA 8.4499 FC-27.6858 BSP 12955 SG8 3671.1 R23 -.2487 R13 -.9819 LSA 2023.3 MSA 147.3 SSA 51.1

DOE .5274 BRA 1.4486 0C3 3.6833 F84P 6311 SG1 3654.9 SG2 343.7 THA 16.79 EL1 1232.2 EL2 64.3 ALF 15.33

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 284.00 ARRIVAL DATE JUL E$ 1985

HELIOCENTRIC C(_4IC

RL 148.36 LAL -.OO

RP 230.98 LAp -.11

RC 226.228 GL 5.56

PLAN(T_ENTRIC COI41C

C3 10.234 VHL 3.199

LNCH AZNTH LNCH TIN(

90.00 17 10 35

90.00 9 5 22

100.00 18 39 51

100.00 10 18 48

110.00 20 5 48

110.00 11 9 20

DISTANCE 611.431 EARTH TO MARS

LOL 40.81 VL 32.985 GAL -3.08 AZL 89.46 HCA 192.21 SHA 189.03 ECC .22133 INC .5394 Vl 30.028

LOP 232.82 Vp 21.186 GAP 1.39 AZP 90.53 TAL 342.87 TAp 175.08 RCA 147.19 APO 230.87 V2 E3.847

GP 7.41 ZAL 114.62 ZAP 138.15 ETS 170,78 ZAE 170.29 ETE 116.42 ZAC 97.00 ETC 255.79 CLP 198.85

DLA 14.78 RAL 159.28 RAD 6567.4 VEL 11.473 PTH 1.99 VMP 3.777 DpA 4.07 RAF 192.27 ECC !.1884

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2542.43 025.94 83.35 14.61 101.78 17 52 58 1942.4 -24.05 55.19

4234.67 1.16 173.93 10.62 61.70 |0 15 57 3634.9 -2.63 167.30

2254.55 026.97 41.92 14.35 103.41 19 17 26 1654.5 -24.86 33.76

3997.98 2.09 158.00 10.11 60.17 11 25 26 3398.0 -1.90 149.48

1985.62 -29.$6 20.84 13.50 107.83 20 38 54 1385.6 -26.94 12.51

3839.68 4.46 142.51 8.63 56.07 12 13 20 3239.7 -.02 136.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4708 TRA-1.3646 TC3 3.2887 BAU .4883 SGT 3394.7 $GR 1038.5 863 1955.2 ST 1135.6 SR 315.8 SS 1580.6

RO[ .1534 RflA -.2760 RC3 1.3658 EAU .34529 flRT .1421 RRF o.9901 RTF *.9530 CRT .9749 CRS .9311 CST .9869

FOE-l.7053 FRA 8.6907 FC-29.2086 9SP 12452 _ 3558.2 R23 -.2479 R13 -.9604 LSA 1963.6 MSA 176.2 SSA 29.4

DOE .4952 8RA 1.3923 BC3 3.5687 FSP 6579 SG1 3532.9 Sr_ 340.8 THA 16.54 ELI 1176.8 EL2 67.9 ALF 15.22

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 266.00 ARRIVAL DATE JUL 27 1965

NELIOCENTRIC C¢_IIC DISTANCE 615.247 EARTH TO MARS

RL 140.38 LAL -.00 L04. 40.61VL 32.952 GAL -3.04 AZL 89.36 N(A 193.23 _4A 188.80 ECC .22025 INC .$431 vl 30.028

RP 230.24 LAP -.13 LOP 233.84 VP 21.211 GAP 1.08 AZP 90.63 TAL 343.01 TAp 176.25 RCA 147.22 APO 230.38 V2 23.887

RC 228.159 GL 6.63 GP 7.00 ZAL 114.29 ZAP 134.88 (T$ 171.55 ZN[ 169.85 ETE 125.02 2AC 96.53 ETC 255.81 CLP 135.29

PLAN(TOCENTRIC CONIC

C3 IO.144 VHL 3.183 OLA 15.83 RAt. 139.44 RAO 6567.4 VEL 11.469 PTH 1.99 VHp 3.698 OPA

LNCH AZMTfl LNCH TIN( L-I TIN( INJ LAT INJ L_G IMJ RT ASC INJ AZI4TH INJ TIH( PO CST TIM

90.00 17 O 58 2580.58 -28.44 98.03 15.04 100.52 17 43 59 1980.6

90.00 9 16 17 4193.18 -.18 171.60 10.86 61.68 10 26 10 3593.2

100.00 18 31 S 2290.00 -27.50 44.42 14.80 102.20 19 9 13 1690.0

100.00 10 28 52 3959.97 .76 153.88 10.35 80.12 11 34 51 3359.0

110.00 19 50 47 2015.58 030.27 22.76 13.99 106.71 20 32 23 1415.6

110.00 11 17 39 3806.16 3.18 140.75 8.82 55.95 12 21 5 3206.2

3.84 RAP 191.79 ECC 1.1669

INJ 2 LAT INJ 2 LONG

-24.72 57.78

-3.97 164.96

-25.55 36.16

-3,22 147.33

-27.68 14.52

-1.31 134.SS

ORDIT DETERMINATION ACCURACY

ST 1082.5 SR 303.4 SS 1555.3

CRT .9694 CRS .g06s CST .9801

LDA 1g07.7 MSA 206.2 SSA 28.2

EL1 1121.g EL2 71.g ALF 15.26

DIFFERENTIAL CCIIR(CTIONS MID-COURSE ELOCUTION ACCURACY

TD[ .4395 TRA-1.3134 TC3 3.1708 BAU .46?2 SGT 3278.7 SSR 1020,9 $4;3 2042.3

ROE .1472 RRA -.2596 RC3 1.3487 FAU .38928 RRT .8373 RRI r -.9873 RTF -.9508

FDE-1.5848 FRA 64 9555 FC-30.$6|9 98P 12022 S_ 3432.0 R26 -.2481 R13 -.9588

BDE .4635 BRA 1.3389 BC3 3.4450 FSP 8901 SGI 34t5.0 SG2 341.3 THA 16.45

7O5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 3 1964

HELIOCENTRIC CONIC

RL 148.38 LAt. -.DO

RP 229.66 LAp -.18

RC 230.076 GL 7.G0

PLANETOCENTR I C CONIC

C3 10.062 VHL 3.172

LNCH AZMTH LNCH TIME

90.00 16 52 9

90. DO 9 26 7

100.00 18 23 4

100.00 10 37 54

110.00 19 52 5'5

110.00 11 25 2

FLIGHT Tll_ 268.00 ARRIVAL DATE JUL 29 1965

DISTANCE 619,074

LOL 40.61 VL 32.940 GAL -3,01 AZL 69,27 HCA 194,26 SMA

LOP 234.87 VP 21.237 GAP .73 AZP 90.71 TAL 343.15 TAP

GP 6.65 ZAL 113.99 ZAP 133.52 ET6 172.22 ZA( 169.12 ETE

EARTH TO MARS

168.58 ECC .21923 INC .7317 vl 30.028

177.40 RCA 147.24 APO 229.92 V2 23.927

132.73 ZAC 96.10 (TC 255.83 CLP 133.89

DLA 16.81 RAL 159.57 RAO 6567.4 VEL 11.465 PTH 1.99 VHP 3.622 DPA 3.67 RAP 191.31 ECC 1.1656

L-I TIME ]NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |HI TIME PO C$T TIM INJ 2 LAT ]NJ 2 LONG

2614.90 -26.64 66.46 15.41 99.37 17 33 44 2014.9 -23.27 60.15

4153.60 -1.39 169.50 11.07 61.71 10 35 23 3333.6 -5.17 162.85

2321.75 -27.94 46,68 15,18 101.08 19 1 46 1721,7 -26.13 38.34

3923.99 -,42 151,94 10.53 60,11 11 43 16 3324.0 -4.40 145.40

2042.19 -30.77 24.67 14.41 105.68 20 26 27 1442.2 -28.31 16.34

3776.31 2.05 139.19 8.99 55.87 12 27 59 3176.3 -2,45 132.99

DIFFERENTIAL CCRR(CTIONS

TOE .4129 TRA-1.2587 TC3 3.0381BAu

ROE .1434 RRA -.2457

F06-1.4799 FRA 7.2142

BDE .4371BRA 1.2824

LAUNCH DATE NOV 3 1964

HELIOCENTRIC CcNIC

RL 148.38 LAL -.00

RP 229.47 LAp -.21

RC 231.973 GL 8.44

PLANETOCENTRIC CONIC

C3 9.988 VHL 3.160

LNCH AZMTH LNCH TIN(

90.00 16 44 2

90.00 9 33 6

100.00 18 15 42

100.00 10 46 6

110.00 19 48 36

110.00 11 31 42

MID-COURSE EXECUTION ACCuRACT ORBIT DETERMINATION ACCURACY

.4414 SGT 3148,3 ST, It 989,8 SG3 2131,3 ST 1033,0 9R 293.0 31 1539.5

RC3 1.3167 FAu .37367 RRT ,9319 RRF -,9846 RTF -,9482 CRT ,9636 CRS .8790 CST .9719

FC-32.1513 BSP 11532 9GB 3300,2 R23 -,2469 R13 -,9564 LSA 1662,4 MSA 234,8 SSA 27.5

0C3 3.3112 FSP 7217 SGI 3282,Z SG2 344,3 THA 16.52 ELI 107t,6 ELI 76.0 ALF 13.46

FLIGHT TIME 270,00 ARRlVAL DATE JUL 31 1965

DISTANCE 622,911 EARTH TO MARS

LOL 40,61 VL 32,928 GAL -2,99 AZl, 89,19 MCA 195,29 _kMA 188,38 ECC ,21827 INC .8086 Vl 30.028

LOP 235.90 VP 21.294 GAP .40 AZP 90.78 TAL 343.27 TAP 176.55 RCA 147.26 APO 229.49 V2 23.968

GP 6,35 ZAL 113,71 ZAP 132,13 ET$ 172,81 Z/dE 168,16 (TE 139.35 ZAC 95.72 ETC 235.85 CLP 132.45

OLA 17.67 RAL 159.67 RAD 9567.4 VI[L 11.462 PTH 1.99 VHP 3.550 OPA 3.57

L-I T|NE INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PC) CST TZN

2646.04 -27.17 70.68 15.72 98.30 17 28 8 2046.0

4121,52 -2,49 167,60 11,27 61.78 lO 45 47 3521.5

2350.42 -26.30 40.73 15.51 100.06 18 54 53 1730.4

3692.37 -1.49 150.20 10.12 60.14 11 50 59 3292.4

2066.02 -31.20 26.40 14.78 104.74 20 21 2 1466.0

3749,54 1,02 137.90 9,15 55,83 12 34 11 3149,5

DIFFERENTIAL CCRRECTIONS

TOE .3878 TRA-1,Z04Z TC3 2,6784 BAu ,4213

ROE .1409 RflA -.2538 RC3 1.2927 FAu .36807

F06-1.3764 FflA 7,4808 FC-33.6381 08P 11046

906 .4123 8flA 1.2267 9C3 3.1553 FSP 7546

RAP 190.80 ECC 1.1644

]NJ 2 LAT INJ 2 LONG

-23,74 62.31

-6.25 160.93

-26.62 40.33

-3.46 143.96

-28,86 17.98

-3.47 131.59

ORBIT OETERMZNATZON ACCURACY

ST 984.4 SR 289.3 33 1530.3

CRT .9572 CR3 .8482 CST .9623

LSA 1623.6 MDA 261.3 SSA 27.2

EL1 1022,9 ELI 80.6 ALF 1§.81

MIO-C(YJRS£ £X(CUTION ACCURACY

SGT 3008.9 S&R 964.6 SG3 2221.2

RRT .9250 RRF -.9815 RTF -.9444

SGB 3159,8 R23 -,2521 fl13 -.9534

_1 3140,Z 9G2 351,1 THA 16,74

LAUNCH DATE NOV 3 1g64

HELIOCENTRIC CONIC

RL 148.38 LAL -.00

RP 229.09 LAP -,25

RC 233,848 GL 9.18

PLANETOCENTRI¢ CONIC

C3 9.920 VHL 3.150

LNCH AZMTH LNCH TIME

90.00 16 36 30

90.00 8 43 20

1OO.00 18 8 55

100.00 10 53 37

110.00 Ig 41 17

110.00 11 37 44

FLIGHT TIME 272.00 ARRIVAL OATE AUG Z 1965

DISTANCE 626.760 EARTH TO MARS

LO_. 40.61 VL 32.917 GAL -2.95 AZL 89.12 HCA 196.32 SM4 188.18 ECC .21737 |NC .8763 vl 30.028

LOP 236.93 VR 21.293 GAP .09 kip 90.84 TAL 343.38 TAp 179.69 RCA 147.28 APO 229.09 V2 24.009

OF 6.08 ZAL 113.45 ZAP 130.69 ET$ 173.54 ZkE 167.01ETE 144.92 ZAC 95.36 ETC 255.88 CLP 130.97

DLA 18.43 RAL 159.76 RAD 6567.4 VEL 11.459 PTH 1.99 VHP 3.482 OPA 3.52 RAp 190.28 ECC 1.1633

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2674.50 -27.43 72.72 15.99 97.31 17 21 5 2074.5 -26.14 64.30

4090,55 -3,49 165,66 11,47 61,88 10 51 30 3490.4 -7.23 159.17

2376.50 -28.59 50.61 15.80 99.11 18 48 32 1776.5 -27.04 42.16

3665,59 -2.47 146.62 10.90 60.20 11 58 0 3263.6 -6.42 142.06

2087.51 -51.36 27.97 15.11 103.88 20 16 5 1487.5 -29.33 lg.47

3725.34 .10 136.54 9.30 55.82 12 39 49 3125.3 -4.39 130.32

DIFFERENTIAL CDRRECTION6 MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

TOE .3664 TRA-1.1453 TC3 2.7072 BAU .5969 9GT 2859.6 SGR 945.1 SG5 2512.8 ST 938.7 SR 286.0 SS 1527.3

ROE ,1399 RflA -.2253 tiC3 1,2751 FAu ,40295 flflT ,9|76 RRF -,9741 RTF -,9599 CRT .9515 CR$ .8160 CST .9510

FOE-1.2898 FRA 7.7418 FC-35,1648 OSP 10498 SG6 5011,7 R25 -,2560 R15 -,9500 LSA 1792.4 MSA 287.1 SSA 27.0

BOE .5922 BRA 1.1671 BC3 2,9924 FSP 7671 14_1 2990,2 SA;Z 559,5 THA 17,15 ELI 977.7 ELI 84.5 ALF 16.29

LAUNCH DATE NOV 3 1964 FLIGHT TIN( 274.00 ARRIVAL DATE AUG 4 1965

HELIOCEHTRIC CONIC DISTANCE 930,619 EARTH TO MARS

RL 148.39 LAL -,00 LO(. 40,61VL 32,907 GAL -Z,92 AZL 99,06 HCA 197,55 SMA 168,00 ECC ,21652 INC .9358 vt 30,028

RF 226.70 LAP -,28 LOP 237,96 VP 21,523 GAP -,25 AZIP 90,89 TAL 545,47 TAP 180.85 RCA 147,29 APO 228.71 v2 24,049

RC 235.703 GL 9.84 GP 5.85 ZAL 115.21 ZAP 129.19 ETS 173.82 ZkE 165.71 ETE 149.54 ZAC 95.02 ETC 253.90 CLP 129.44

PLANETOCENTRIC CONIC

C3 9,859 VHL 5,140 DLA 19,12 RAL 159,84 RAO 6567,4 VI[L 11,456 PTH 1,99 VHP 3,416 DpA 3,51 RAp 189.74 ECC 1.1623

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 29 31 2700.67 -27.65 74.91 16.24 96.59 17 14 32 2100.7 -26.47 66.14

90.00 9 50 56 4061.75 -4.41 194.Z6 11.66 62.00 10 58 40 3461.7 -8.12 157.54

100.00 18 2 39 2400,36 -28,84 52,54 16,06 98,25 18 42 39 1800,4 -27,40 43.84

100.00 11 0 31 3837.27 -3.56 147.17 11.08 60.28 12 4 28 3237.3 -7.29 140.59

110.00 19 36 25 2107,01 -31,87 29,41 15,40 105,08 20 11 52 1507.0 -29.74 20.84

110.00 11 43 15 5705,58 -,74 135,39 9,44 55,82 12 44 58 5103,4 -5.22 129.17

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5480 TRA-1.0645 TC3 2.5176 BAu .5712 SGT 2700.0 Srd_ 929.9 SO3 2406.1 ST 894.6 SR 284.9 $8 1529.6

ROE ,|400 RflA -.2140 RC3 t,2627 FAU ,41826 RRT ,9089 RRF-,9746 flTF -,9540 CRT ,9464 CRS .7832 CST .9384

FOE-1.2131FRA 7.9995 FC-39.7281 BSP 9897 $GB _955.6 R23 -.2625 R15 -.9458 LSA 1767.5 MSA 310.6 SSA 27.1

ODE .3731 9RA 1.1054 9C3 2,8165 FSP 6185 _k'el 2831,5 $62 570,3 THA 17,6_ EL1 934,8 EL2 88.1 ALF 16.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH GATE NOV 3 1964 FLIGHT TIM( 276.00 ARRIVAL DATE AUG 6 1945

HELIOCENTRIC C(XAIC

RL 148.36 LAL -.00

RP 228.31 LAP -.31

RC 237.537 GL 10.44

PLANETOCENTRIC CONIC

¢5 9.803 VHL 3.131

LNCH AZMTH LNCM TIM(

90,00 16 23 2

90.00 9 58 4

100.00 17 56 51

100.00 11 S $5

110.00 19 31 $7

110.00 11 48 19

DIFFERENTIAL CORRECTIONS

TDE .3298 TRA-l.0230 TC3 2.3083 BAU .3435

RD( .1403 RRA -.2064 RC3 1.2520 FAU .43301

F0[-1.1249 FRA 8.2758 FC-38.2388 BSP 8296

BOE .3584 BRA 1.0436 BC3 2.6207 FSP 8532

D13TAMCE 634.489 EARTH TO MARS

LOL 40.61VL 32.897 ;AL -Z.�O AZL 89.01HCA 198.38 SMA 187.8] ECC .21573 INC .9699 Vl 30.088

LOP 23g.00 VP 21.354 GAP -.$4 AZP 90.94 TAL 343.56 TAp 181.95 RCA 147.31 APO E88.35 VE 24.090

GP 5.61 ZAL 113.00 ZAP 127.66 ETS 174.25 ZA( 164.27 ETE 153.37 ZAC 94.70 (TC 855.83 CLP 127.87

DLA 19.74 RAL 159.92 RAD 6567.4 VEL 11.454 PTH 1.99 VHP 3.354 DPA 3.54 RAP 189.17 ECC 1.1613

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2724.82 -27.82 76.36 16.46 95.53 17 8 28 81Z4.8 -86.76 67.85

4035.33 -5.25 162.77 11.84 62.13 11 5 19 3435.3 -8.94 156.04

2422.27 -29.04 53.84 16.30 9T.41 18 37 14 1822.3 -27.71 45.39

3813.12 -4.17 145.84 11.25 60.37 12 10 28 3213.1 -6.09 139.24

2124.76 -32.13 30.72 15.67 102.34 20 7 21 1524.8 -30.10 Z2.tO

3683.39 -1.$1 134.35 9.59 55.85 12 49 42 3083.4 -5.98 128.12

MID-COURSE (XECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2529.§ $GR 917.4 883 2499.9 ST 849.8 Sit 284.5 6s 1534.6

RRT .8977 RRF -.9708 RTF -.9283 CflT .9421CR8 .7474 CST .9226

SG8 2690.7 R28 -.2713 R13 -.9404 LSA 1745.1MSA 334.5 SSA 27.1

SG1 2683.2 SG2 563.8 THA 18.43 ELI 891.5 EL2 91.0 ALF 11.70

LAUNCH DATE NOV 3 1964 FLIGHT TIME 278.00 ARRIVAL DATE AUG 8 1968

HELIOCENTRIC C_fiIC

RL 148.38 LAL -.00

RP 227.92 LAP -.35

RC 239.380 GL 10.98

PLANETOCENTRIC CONIC

C3 9.753 VHL 3.123

LNCH AZNTH LNCH TIME

90.00 16 17 0

90.00 10 4 42

100.00 17 $1 30

1DO.D0 11 12 52

110.00 19 27 52

110.00 11 $3 0

DIFFERENTIAL _RECTIONS

TOE .3146 TRA -.9577 TC3 2.0705 BAU .3151

ROE .1415 RRA -.1998 RC3 1.2454 FAU .44819

FDE-I.0508 FRA 8.5409 FC-39.7827 BSls 8833

8DE .3449 8RA .9783 BC3 2.4182 FSP 8659

DISTANCE 638.569 EARTH TO MARS

LOt. 40.61 VL 32.888 GAL -2.87 AZl. 88.96 HCA 199.43 SNA 187.67 ECC .21499 INC 1.0380 vl 30.028

LOP 240.04 VP 21.386 GAP -.84 AZP 90.98 TAL 343.64 TAP 183.07 RCA 147.32 APO 228.01 VZ 24.132

GP 5.45 ZAL 112.81 ZAp 128.07 ETS 174.65 ZAE 162.73 ETE 156.55 ZAC 94.39 ETC 255.95 CLP 126.26

DLA 20.29 RAL 160.00 RAO 6567.4 IVI[L 11.452 PTH 1.99 VHp 3.294 OPA 3.60 RAP 188.58 ECC 1.1605

L-I TIME INJ LAX gNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

2747.20 -27.95 77.99 t6.66 94.72 17 Z 47 2147.2 -27.00 69.44

4010.93 -6.03 181.40 18.03 82.29 11 11 33 3410.9 -9.69 154.64

2442.45 -29.21 53.42 16.52 96.65 18 32 12 1842.5 -27.98 46.83

3790.90 -4.92 144.62 1|.42 60.48 12 16 3 3190.9 -8.81 138.00

2140.99 -32.36 31.93 15.93 101.66 20 3 33 1541.0 -30.42 23.26

3865.14 -2.20 133.40 9.73 55.88 12 54 S 3065.t -6.67 127.15

NID-COURSI[ EXECUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2348.4 MIR 908.0 SG3 2592.4 ST 808.5 SR 285.8 SS 1543.1

RRT .8645 RSF -.9689 RTF -.9160 CRT .9394 CRS .7127 CST .9053

SGIS 2517.9 R23 -.2884 R13 -.9336 LSA 1727.8 MSA 356.3 SSA 27.3

SGI 2485.9 SG2 400.2 THA 19.40 ELI 850.6 EL2 92.9 ALF 18.64

LAUNCH DATE NOV 3 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 10 1985

HELIOCENTRIC CONIC

RL 146.36 LAL -.00

RP 227.53 LAP -.38

RC 241.148 GL 11.48

PLANETOCENTRIC CONIC

C3 9.708 VHL 3.116

LNCH AZMTH LNCH TIME

90.00 18 11 24

90.00 10 10 55

100.00 IT 46 34

1DO.DO 11 18 26

110.00 19 24 8

110.00 11 57 21

DIFFERENTIAL CORRECTIONS

TOE .3006 TRA -.8808

ROE .1433 RRA -.1932

FOE -.9814 FRA 8.8099

8DE .3332 BRA .9115

DISTANCE 642.258

L04. 40.61 VL 32.879 GAL -2.86 AZL 68.92 HCA 200.48 SMA

LOP 241.09 VP 21.420 GAP -1.14 AZP 91.Ol TAL 343.70 TAp

GP S.26 ZAL 112.64 ZkP 124.44 ETS 175.02 ZA( 161.09 ETE

EARTH TO MARS

167.51 ECC .21489 INC 1.0615 vl 30.026

184.18 RCA 147.33 APO 227.70 VE 84.173

189.82 ZAC 94.09 ETC 255.98 CLP 124.61

OLA 20.J0 RAL 160.07 RAD 6867.4 VEL !1.450 PTH 1.99 VHP 3.238 DPA 3.70 RAP 167.96 ECC 1.1898

L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CS_ T1M INJ Z LAT INJ 2 LONG

2767.98 -28.06 79.49 16.85 93.97 16 ST 32 2J68.0 -27.21 70.98

3988.35 -6.74 160.12 12.22 62.43 11 17 23 3388.4 -10.38 153.33

2461.09 -29.38 56.79 16.75 98.95 18 27 38 1861.1 -26.22 48.17

3770.45 -S.6O 143.49 tl.60 60.$9 12 21 16 3170.S -9.48 136.84

2155.84 -32.56 33.04 16.17 101.03 20 0 4 1555.8 -30.70 24.32

3648.47 -2.84 132.52 9.88 55.92 12 58 10 3048.S -7.28 126.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 1.8172 BAU .2886 SGT 2158.4 SGt 901.1SG3 2688.1 ST 763.9 SR 286.0 ss 1554.7

RC5 1.2411FAU .46334 RRT .8676 RRF -.9629 flTF -.9019 CRT .9384 CRS .6785 CST .8882

FC-41.3175 B_P 7945 _ 2339.0 R25 -.3000 R13 -.9247 LSA 1715.0 MSA 376.5 SSA 27.5

BC3 2.2006 FSP 9187 SG1 2300.9 $62 420.4 THA 20.63 EL1 811.0 ELI 93.7 ALF 19.76

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 282.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC C_NIC

RL 146.38 LAL -.00

RP 227.14 LAP -.41

RC 242.914 GL 11.93

PLANETOCENTRIC CONIC

C3 9.669 VHL 3.109

LNCH AZNTH LNCH TIME

90.00 16 6 13

90.00 10 16 46

100.00 17 42 Z

100.00 11 23 36

110.00 19 20 45

110.00 12 1 24

DIFFERENTIAL CGRRECTIONS

TOE .2884 TRA -.8213

ROE .1483 RRA -.1879

FOE -.9101 FRA 9.0830

80E .3230 BRA .8425

DISTANCE 649.158 EARTH TO MARS

LOt. 40.61 VL 32.871 GAL -2.84 AZL 88.88 HCA 201.53 SMA 187.37 ECC .21365 INC 1.1214 vl 30.028

LOP 242.13 VP 21.434 GAP -1.43 AZlP 91.04 TAt. 343.75 TAP 185.28 RCA 147.34 APO 227.40 vZ 24.214

GP 5.13 ZAL 112.50 ZAP 1_.77 ETS 1?5.36 ZAI[ 159.38 ETE 161.46 ZAC 93.80 ETC 256.02 CLP 122.92

OLA 21.25 RAL 180.18 RAD 8567.3 VEL

L-I TIM( INJ LAT INJ LONG INJ

2787.24 °28.14

3967.45 -7.40

2478.31 -29.48

3751.,42 -6.23

2169.4§ -32.73

3833.23 -3.42

TC3 1.5415 BAU .2558

RC3 1.2380 FAU .47808

FC-42.8073 RSP 7229

BC3 1.9771 FSP 9528

11.448 PTH 1.99 VHP 3.185 DpA 3.83 RAp 187.51ECC 1.1591

RT A$C INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.89 17.04 93.28 16 52 40 2187.2 -27.59 72.51

158.94 12.41 62.59 11 22 53 3367.4 -11.01 152.12

59.05 18.93 95.29 18 23 20 1878.5 -28.42 49.41

142.44 11.78 80.71 12 28 10 3151.6 -10.09 155.78

34.07 15.40 100.45 19 58 54 1569.5 -50.95 25.30

131.73 10.04 55.97 15 I 58 3033.2 -7.87 125.46

MID-COURSE EtlrCUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1951.1 Nil 993.7 8G3 2778.3 ST 721.5 8R 290.9 SS 1568.3

RRT .Ik133 _ -.9397 RTF -.9821 CRT .9396 CR8 .6440 CST .8606

SG8 2154.1 R23 -.3217 R13 -.9131 LSA 1705.0 MSA 396.3 SSA 27.7

SEI 2107.7 SG2 444.9 THA 22.17 EL1 772.4 EL2 93.0 ALF 21.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 3 1964

HELIOCENTRIC COt4 | C

FLIGHT T|NE 284.00 ARRIVAL DATE AUG 14 1965

DISTANCE 6S0.068 EARTH TO MARS

RL 148.38 LAL -.00 LOt. 40.61 VL 32.863 GAL -2.83 AZL 88.84 HCA 202.58 SNA 187.24 ECC .21305 INC 1.1578 vl 30.028

RP 223.75 LAP -.44 LOP 243.19 VP 21.489 GAP -1.72 AZP 91.O? TAL 343.79 TAP 188.37 RCA 147.35 APO 227.13 VZ 64.256

RC 244.SGG GL 12.34 GP 4.98 ZAL 112.39 ZAP 121.03 ETS ITS.ST ZAE IS7.59 ETE 163.37 ZAC 93.51ETC Zs6.DS CLP 121.16

PLANETOCENTRIC (ONIC

C3 9.634 VML 3.104 DLA 21.66 RAL 180.25 RAO 8597.5 V(L 11.447 PTH 1.99 VHP 3.139 DPA 3.99 RAP 166.65 ECC 1.1586

LNCH AZMTH LNCH TIN( L-I TINS INJ LAT INJ LONG |NJ RT ASC INJ A_q4TH INJ TIRE PO CST TIN INJ 2 LAT INJ 8 LONG

90.00 16 I 26 Z805.1S -28.21 8Z.ZO 17.23 g2.9Z 13 48 12 ZZOS.E -27.54 73.60

90.00 10 2Z 16 3948.11 -8.DO 157.84 lZ.61 62.75 11 Z8 4 3348.1 -11.59 151.00

100.00 17 37 52 2494.21 -Z9.SS 59.23 17.13 94.$8 18 19 27 1894.2 -28.60 50.53

100.00 11 28 31 3734.29 -6.81 141.48 11.97 90.82 12 30 45 3134.3 -10.65 134.79

110.00 19 17 41 2181.93 -32.83 35.01 19.03 RR.R1 19 S4 3 1S81,9 -31.17 IS.Z|

110.00 lZ 5 11 3619.34 -3.95 131.00 10.20 $6.02 13 3 31 301R.3 -9.39 124.72

DIFFERENTIAL CCRRECTIONS N|D-COUR_[ EX£CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2777 TRA -.7489 TC3 1.2479 BAU .2283 SGT 1753.9 SCAt 892.0 SG3 2869.8 ST 680.0 SIR 294.5 SS 1583.8

ROE .1477 RRA -.1830 RC3 1.2363 FAU .49274 RRT .8131 RRF -.9545 RTF _.6538 CRT .9434 CRS .6106 CST .8312

FOE -.8430 FRA 9.3550 FC-44.2791 BSP 6486 SG8 1967.4 R23 -.3492 RI3 -.SDTR LSA 1698.4 MSA 415.1 SSA 27.9

BOG .3143 BRA .?Tog 9C3 1.7568 FSP 9859 $¢,1 1909.4 SC_ 4?4.5 THA 24.10 EL1 735.S EL2 90.3 ALF 22.$8

LAUNCH OATS NOV 3 1964 FLIGHT TINS 290.00 ARRIVAL DATE AUG 16 1965

H(LIOCENTR|C C041C DISTANCE 653.987 EARTH TO MARS

RL 148.38 LAL -.OO LOL 40.61VL 32.856 GAL -2.82 AZ1. 88.81 HCA 203.64 SI4A 187.12 ECC .21250 INC 1.1915 Vl 50.028

RP 226.36 LAP -.48 LOP 244.24 VP 21.323 GAP -2,00 AZP R1.09 TN. 543.61 TAP 187.45 RCA 147.35 APO 226.88 v2 24.297

RC 246.399 6L 12.7201P 4.85 ZAL 112.30 ZAP 11R.30 (TS ITS.R? ZNE 133.74 (T( 165.01ZAC 93.23 ETC 256.09 CLP 119.41

PLANETOCENTflIC C.C_|C

C3 9.604 VHL 3.0tl9 DLA 22.03 RAL 190.33 RAD 6367.3 VEL 11.443 PTH 1.9R VHp 3.089 DPA 4.16 RAP 185.93 (CC 1.1581

LNCH AZI4TH LNCH Title L-! T|NE INJ LAT |NJ LONG INJ RT AS(; INJ AZHTH |NJ T|NE PO CST TIN IHJ 2 LAT INJ 2 LONG

90.00 15 57 4 2821.77 -28.23 83.41 17.41 92.02 IS 44 § 2221.8 -27.6? 74.80

90.00 10 27 27 3930.27 -6.36 136.92 12.82 $2.90 11 32 ST 3330.3 -12.12 149.96

100.00 17 34 6 2508.69 -29.63 60.31 17.33 94.11 18 13 55 1908.9 -26.75 51.62

100.00 11 33 9 3716.39 -7.33 140.$9 12.16 60.94 12 33 4 3116.4 -11.16 133.89

110.00 19 14 ST 2193.36 -33.02 35.88 16.69 RR.41 19 51 31 1593.4 -31.36 27.04

110.00 12 8 44 3606.69 -4,43 130.34 10.37 56.07 13 8 51 3006.7 -6.66 124.04

OIFF(RENTIAL CCRRECTIONS MID-C._JRS( EXECUTION ACCURACY ORBIT OET(Ri4INATION ACCURACY

TOE .2692 TRA -.6739 TC3 .9324 BAU .1987 S_T 1344.0 SGR 669.2 SG3 2958.9 ST 639.4 SR 298.5 SS 1601.2

ROE .1502 RRA -.1788 RC3 1.2333 FAU .3009t RRT .7714 RRF -.RS01RTF -.6108 CRT .9497 CRS .ST?8 CST .7952

FOE -.7763 FRA 9.6307 FC-45.6853 6SP 5720 SG8 1782.5 R23 -.3646 fl13 -.8773 LSA 1895.1MSA 433.0 SSA 28.1

BOE .$074 BRA .6972 RC3 1.$477 FSF 10198 SGI 1707.4 302 511.9 THA 26.51 EL1 700.5 EL2 85.3 ALF 24.30

LIUNCH OATS NOV 5 1954 FLIGHT TINS 288.00 ARRIVAL DATE AUG 16 1935

HELIOCENTRIC CONIC

RL 146.36 LAL -.00

RP 225.97 LAP -.St

RC 248.110 GL 13.07

PLANETOCENTRIC CONIC

C3 9.579 VHL 3.095

LNCH AZMTH LNCH TIME

90.00 15 53 4

90.00 10 32 20

1OO.O0 17 30 41

1OO.OO 1! 37 24

110.OO 19 12 32

110.O0 1Z 12 3

DISTANCE 657.916 EARTH TO MARS

LO_. 40.61 VL 32.850 GAL -2.81 AZL 88.76 HCA 204.70 SNA 187.00 ECC .21199 INC 1.2223 Vl 30.028

LOP 245.30 VP 21.562 GAP -2.28 AZP 91.11 TAL 343.83 TAP 188.52 RCA 147.36 APO 226.64 V2 24.339

GP 4.73 ZAL 112.23 ZAP 117.50 ET8 178.23 ZAE 153.83 ETE 166.42 ZAC 92.95 ETC 258.13 CLP 117.60

DLA 22.37 RAL 160.46 RAD 6567.3 VEL 11.444 PTH 1.99 VHP 3.048 DPA 4.36 RAp 185.20 ECC 1.15TS

L-I TIME |NJ LAT INJ LONG IHJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2837.16 -28.28 84.54 17.60 91.45 16 40 22 2237.2 -27.78 75.91

3913.89 -9.06 155.88 13.04 63.06 11 37 34 3313.9 -12.61 149.00

2522.40 -29.70 61.31 17.53 93.59 18 12 44 1922.4 -28.88 52.60

3703.85 -7.82 139.T6 12.37 61.09 12 39 8 3103.8 -11.62 133.05

2203.81 -33.13 36.97 17.09 98.95 19 49 15 1603.8 -31.54 27.81

3595.21 -4.87 129.73 10.33 56.12 13 11 58 2993.2 -9.28 123.45

O1FFERENTIAL CCRRECTION8

TOE .2608 TRA -.5949 TC3 .5998 BAU .1739

ROE .1533 flRA -.1747 RC3 1.2356 FAU .32067

FOE -.7242 FRA 9.8878 FC-47.OT54 BSP 4942

60( .3025 DRA .6201 DC3 1.3735 FSP 10505

LAUNCH DATE MOV 3 1964

HELIOCENTRIC CCNIC

RL 148.38 LAL -.DO LOL 40.01 VL 32.843 GAL

RP 225.$6 LAP -.54 LOP 246.39 VP 21.900 GAP

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1337.7 SGR 887.6 $03 3045.8 ST 600.7 SR 303.5 SS 1618.6

RRT .7034 RRF -.R437 RTF -.7431 CRT .9587 CR3 .5484 CST .7521

SG8 1903.4 R23 -.4266 R13 -.8498 LSA 1694.1MSA 449.3 SSA 26.3

SGI 1504.6 SG2 539.3 THA 29.56 ELI 668.5 ELI 77.6 ALF 26.22

FLIGHT TIN[ 290.00 ARRIVAL DATE AUG 20 1965

DISTANCE 691.834

-2.RO AZI. 68.73 HCA

-2.35 AZP 91.13 TAL

EARTH TO MARS

205.76 S|4A 186.89 ECC .21153 INC 1.2505 vl 30.026

343.83 TAP 189.3R RCA 147.36 APO 226.42 V2 24.361

RC 249.803 G,L 13.39 f_P

PLAN(TOCENTRIC C.,(_IC

C3 9.559 VHL 5.092 DLA

LNCH A_q4TH LNCH TIH( L-| TIM( ]NJ LAT

90.00 15 49 29 2851.33 -26.30

90.00 10 38 55 3898.93 -9.53

100.00 17 2T 39 2334.61 -29.73

1OO.OO 11 41 26 3390.61 -6.25

110.00 19 10 24 2213.34 -33.23

110.00 lZ 15 10 3584.84 -3.26

DIFFERENTIAL CCRRECTION$

TOE .2543 TRA -.3139 TC3 .2407 BAU .1911

ROE .1367 RRA -.1709 RC3 1.2393 FAU .33447

FOE -.679T FRA10.1411 FC-49.4074 BSP 4187

BDE .2967 BRA .5416 DC3 1.2607 FSP 10797

4.61 ZN. 112.19 ZAP 113.67 ETS 176.51 ZN[ 151.67 ETE 167.66 ZAC 92.67 ETC 256.18 CLP 115.76

22.67 RAL 190.59 RAD 6567.3 VEL 11.443 PTH 1.98 VHP 3.006 DpA 4.58 RAP 184.44 ECC 1.1573

INJ lONG INJ RT AS(; INJ AZNTH INJ TIi4E PO CST TIM INJ 2 LAT INJ 2 LONG

83.58 17.80 90.93 1E 37 0 2251.4 -27.87 76.94

133.02 13.26 63.21 11 41 54 3298.8 -13.05 143.11

62.23 17.74 93.11 18 9 54 1934.8 -29.00 53.51

139.04 12.58 61.17 12 42 57 3090.9 -12.04 132.29

37.40 17,32 RR.S$ 19 47 18 1613.3 -31.69 28.51

129.19 10,73 56.18 13 14 53 2984.8 -9.67 122.87

HID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1144.9 804q 086.6 RG3 3130.0 ST 593.9 SR 308.9 I$ 1637.0

RRT ,3983 RRF -.R412 RTF -.6313 CRT .9991 CRS .5212 CST .7002

1448.2 R_ -.4927 R13 -.8124 LSA 1999.2 HSA 464.2 6SA 29.6

SGt 1307.0 SG2 621.9 ?HA 33.33 ELI 939.3 2L2 6?.2 ALF 28.30

70R



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH _AT( NOV 3 19S4

HELIOCENTR|C CONIC

RL 148.38 LAL -.GO

RP 229.68 LAp -,Tt

RC ZST.R74 GL 14.99

PLANETOCENTRIC CONIC

C3 9.327 VHL S.OGT

LNCH AZMTH LNCN TIME

gO.OO 15 3T 25

90.00 10 55 45

100.00 17 1T 59

100.00 11 ST 58

110.00 19 4 14

110.00 lZ 28 T

FLIGHT lIME 300.00 ARRIVAL OAT[ AUG 30 1965

DISTANCE 681.681

LQL 40.81 YL 32.619 ;AL -2.82 AZL 88.63 NCA

LOP 281.74 VP Zt.Tg9 TAP 03.84 AZP 91.1T TAt.

GP 4.11 ZAL 112.36 ZAP lOG.04 (TS 177.94 ZId[

EARTH TO MARS

2t1.23 SNA 198.4T ECC .20982 INC t.8449 VI 30.028

343.Q4 TAP 194.77 RCA 147.34 APO Z25.$9 V2 Z4.590

141.42 £TE 172.00 ZAC 9|.ZS ETC 256.4T CLP 106.09

OLA 28.74 RAL 161.43 RAO 6867,3 VEL tI.442 PTH 1.98 VNP Z.SST DPA 5.98 RAp 180.32 [CC 1.1568

L-i TIM( [NJ LAT INJ LOIG INJ RT A$C INJ AZI4TH INJ TIN( PC) CST TiM INJ 2 LAT INJ Z LONG

2905.Z4 -20.30 89.82 10.94 88.99 IS 25 51 2305.Z -28.14 80.ss

3845.62 -11.20 181.63 14.59 65.82 tl 59 48 3249.6 -L4.S3 144.83

2581.34 -29.87 65.G8 18.94 91.29 18 0 54 1981.3 -29.3T 56.91

3842.76 -9.81 139,34 lS.83 91.92 18 58 41 3042.8 -t3.53 129.52

2248,61 -33.55 40.1O 18.92 99,99 19 41 43 1646.6 -32.22 $1.12

3548.25 -6.64 1IT.IS It,R1 56.39 13 27 15 2948.2 -I1.02 120.89

DIFFERENTIAL C.O_RECTION$

TOE .2380 TRA -.0928 TCS-t.T836 6AU .2741

WOE .1TG3 RRA -.1542 RC5 1.2390 FAU .59089

FOE -.5375 FRAll.28TT FC-53.6938 BSP 3790

hOE .2946 BflA .1995 8C3 2.1519 FGP 11982

NID-¢QURS_ EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

lit 1190.4 ST_ 988.9 8G3 34?9.4 ST 441.0 SR 341.3 SS 1727.7

RRT -.8174 RRF -.9189 R_ r .G88T CRT .9718 CRS .4156 CST .2160

1475.7 R23 ,40R2 R!3 -.8352 LSA 1736.9 NSA 527.5 SSA 29.5

SG1 1342.6 SG2 812,5 THA 147.63 EL1 553.9 EL2 84,1 &LF 37.55

LAUMCH DATE NOV 3 1994 FLIGHT TIME 302.00 ARRIVAL OATS $EP 1 1969

HELI_ENTRIC CC)NIC

RL 149.39 LAL -.DO

RP 223.24 LAP -.T4

NC 259.547 GL 14.88

PLAN[TOCENTRIC CONIC

C3 9.534 VHL 3.089

LNCM AZIATH LNCH TIN(

90.00 IS 38 13

_O.OO 10 59 42

100,00 |7 17 l

100,00 12 O 35

110.00 19 3 52

110.00 12 30 14

DIFFERENTIAL C_RRECTION9

TOE .2334 TRA ,0392 TCS-t,IOT3 BAu .3221

ROE .1808 _RA -,15Og RC3 1.2295 FAU ,SliD3

FOE -.5288 FRAIl.4513 FC-54.3940 RS4P 4631

904 ,2952 8RA ,1552 8C5 2,5298 FSlP 12155

QISTAt_E _S,$T2 EARTH TO MARS

LOL 40.81VL 3_.815 GAL -2.83 AZL 88.91 HCA 212.22 _lA 189.40 ECC .20980 INC 1.3860 vl 30.028

LOP 252.82 VlP 21.840 GAP -4,0t AZlP RI.IT TAt. 343.56 TAP 195.T8 RCA 147.33 APO 225.47 V2 24.652

GP 4.02 zAL 112,47 2AP 104.03 ST8 |77°89 ZAE 139.83 ST[ 172.92 ZAC 90.97 (TC 256.54 CLp lO4.og

DLA 23.87 HAL 181.43 MAD 9587.3 VEL 1|.442 pTH 1.99 VHP 2.838 DpA 6.22 RAp 179.45 ECC 1.1569

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4E F_ CST TIN INJ 2 LAT INJ 2 LONG

2912.87 -28,29 gO,08 I9,21 8R.81 18 24 48 2318.T -28.1T 81.40

3859.51 -11.42 151.42 14.89 93.91 12 E 38 3238.5 -14.83 144.41

258T.89 -Zl.8l 88.18 18.ZZ 91.05 18 0 9 1987.7 -29.41 5?.38

3939.72 -10.01 138.00 14.12 8|.99 13 ! 12 3038.7 -13.71 129.17

2253.41 -33.59 40.4T 18,92 98,?5 19 41 25 1853.4 -32.29 31.48

3543.77 -9.81 lIT,02 12.18 58.42 13 29 18 N43,8 -11.18 12Q.$5

NIO-COURR [X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

lit t438.1SGR 884,? 863 3530,0 ST 435,5 S4t 348,5 SS 1T43,T

RflT -.TI98RRF -.9115 RTir .8044 CRT .9374 CR9 .4005 CST .0143

Sr_ 1983.4 R23 .3273 R13 -,STTt LSA 1749.9 MSA 53T.1 SSA 88.8

SGI 1588,9 SGZ $53.I THA 152,40 ELI 549,4 EL2 96.Z ALF 38.28

LAUNCH DATE NOV 3 1964 FLIGH1 TIN( 304.00 ARRIVAL OATS S_P 5 1965

HELIOCENYRIC CONIC DISTANCE 689.872

RL 148.$6 LAL -.00 L04. 40.91VL 32.612 GAL -Z.84 AZL 88.60 HCA

tip 222.85 LAP -.77 LOP 255.g1 VP 21.882 TAp -4.32 AZP 91.17 TAL

RC 281.109 GL 15.07 Qp 3,93 ZAL 112.61 ZAP 102.04 (TS 178.05 ZAi[

PLANETOC[NTR|C CONIC

C3 9.549 VHL 3.090 DLA 23.98 RAL 191.89 MAD 656T.3 VEL 11.443 FTH

EARTH TO MARS

213.31 SNA 186.34 ECC .20941 INC 1.6042 Vl 30.028

345.47 TAP 196,7T RCA 147.52 APO 225.37 V2 24.$74

137.02 ETE 173.19 ZAC 90.68 ETC 258.82 CLP 102.07

1.96 VHP 2.822 DpA 8.52 RAP 178.58 ECC 1.1571

LNCH AZNTH LNCH TIN( L-I TIME |NJ LAT ]NJ LONG |NJ RT A$C INJ A_ATH INJ TIN(

NO.DO 18 35 28 2918.99 -28.28 90,52 19.50 88.45 16 24 5

90.00 11 1 25 3830.69 -11.58 151.00 15.17 63.98 12 5 14

tOO,DO 1T 18 31 2593.08 -29.88 66,58 19.52 90.83 IT 59 44

lOO.OO 12 3 0 3631.81 -lO.I8 135,72 14,42 61.74 15 3 31

110.00 19 3 47 225T.49 -33.62 40,78 19.23 98.58 19 41 24

110.00 12 52 15 3540,18 -6,95 126,83 12,48 56,45 13 31 13

DIFFERENTIAL CORRECTiONS NID-COURII( EXECUT10N ACCURACY

TOE .2311 TRA .1319 TC3-2.6824 RAU .3740 SGT 1723.0 Sr_ 883.2 SG3 3572.3

ROE .1852 RRA -.14T7 RC3 1.2240 FAU .60564 RRT -.?168 RRF -.DOsR flTF ,8TOT

FOE -.5208 FRAIl.G244 FC-54.9244 9SP 5654 SG8 1934,E R23 .2583 RI3 -.9080

DOE .2982 BRA .2021 9C3 2.9303 F_P IESQ5 SGt IOSG.T _E 514.0 THA 156.41

PO CGT TIN INJ 2 LAT INJ 2 LONG

2319.0 -28.19 81.88

3830.7 -15.00 144.06

1993.1 -29.4S 57.78

3031.8 -13.66 128.68

1657.5 -32.38 31.78

2940.2 -11.31 lID.AS

ORBIT DETERMINATION ACCURACy

ST 439.5 SR 355.7 8S 1758.3

CRT .8859 CflS .5882 CST -.0728

LSA IT85.0 NSA 546,5 SSA 29.9

ELI 549.9 EL2 131.9 ALF 58.24

LA_RACH DATE NOV 3 1994 FLIGHT TIM( 308,00 ARRIVAL DATE SEP S 1965

HELIOCENTRIC r.._AiC DIST_HCE $93.880

RL 148.38 LAL -.00 LOL 40.91 VL 32.809 GAL -E.98 AZL 88.58 HCA 214.40 _A 186.29 ECC .20983

91.17 TAL 343.36 TAP 19T.T8 RCA 147.31

178,23 ZN[ 134.80 ST( 1T3.TO ZAC 90.40

EARTH TO MARS

IN(; 1.4213 Vt 30.0£8

APO 225.28 V2 24.T19

ETC 258.T0 CLP 100.04
RP 228.4T LAP -.80 LOP 255.00 _p 21.925 GAP -4.38 AZP

RC 282.933 GL 15.24 GAP 3.84 ZAL 112.77 ZAp 100.02 (TS

PLAN(TOCENTRIC CONIC

C3 9.583 _HL 3.092 DLA 24.07 RAL 192.15 RAO 958T.3 _L

LNCM A_4TM LN_N TIM( L-I TIME INJ bAT INJ LONG INJ

SO.DO 15 35 4 2924.20 -88.27 90.90

90.GO 11 3 49 3829.1T -lI.T3 150,81

100.00 17 16 22 2597.59 -29.89 88.89

100.00 12 5 11 3828.04 -10._9 135.51

110.00 19 3 59 228Q,9Q -33.95 41.05

110.00 12 34 4 3537.48 -T.OS 128.8_

DIFFERENTIAL _RECTIONI

TOE .2286 T_A .2483 TCS-3.12ST BAU .4289

ROE .1899 RRA -.1443 RC3 1.2175 FAU ,91112

FOE -.5278 FRAll.?T15 FC-SS,3232BSp 9T83

BO[ .2972 BMA .2820 9C3 3.3544 FSP 12411

11.443 PTH 1.99 VHp 2.809 OPA 6.83

RT ASC INJ AZI4TN INJ TIME PO CST TIN

19.81 88,28 19 23 48 2324.2

tS.49 94.04 12 7 34 3226.2

t9.83 90,99 17 59 40 1997.8

14.74 8|,T9 13 5 39 3028.0

19.39 99.41 19 41 40 1680,9

1_.T9 58.49 13 33 1 293?.5

RAF 177.88 (CC 1.15T4

INJ 2 LAT INJ 2 LONG

-28.21 82.24

-19,12 143,78

-ER.4T 58,11

-13.98 128.8_

-32.40 32.04

-11.41 1_0.51

_BIT DETERMINATION ACCURACY

ST 492.2 Sit 363.4 SS IT73.1

CRT .8201 CRS .3754 CST -.2127

LSA 1781.0 NSA 554.8 SSA 29.9

EL1 554.8 EL2 169.5 ALF 37.48

MID-C_RS[ EXECUTION ACCURACY

lit _|1.1 | 111.2 li3 3808.4

RRT -.80?2 RRF -.891)9 RTF ,9102

2||1.5 R23 ,2030 R13 -.9304

lil 2365.1 lie 489,5 THA 159.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
I

HELIOCEN791C CONIC

RL 148,$8 LAL -.OO

RP 215.19 LAF -.58

RC 2S1.47T GL 13.69

PLANETOCENTRIC CONIC

C3 9.543 VHL 3.089

LNCH AZMTH LNCH T|ME

90.00 15 4S 16

90.00 10 41 14

100.00 17 24 58

tOO.DO 11 45 13

110.00 19 8 35

110.00 12 18 S

FLIGHT TIN( E92.00

DISTANCE $65.801

LOL 40.$1VL 32.838 GAL -2.80 AZL 88.?Z HCA 208.83 SMA

LOP 24T.45 VP 21.639 GAP -Z.82 AZP 91.14 TA4. $43.11 TAp

GP 4.50 ZAL 112.|7 ZAP 119.80 [TS 176.74 Z/dE 149.85 ETA

ARRIVAL DATE AUG 22 19SS

EARTH TO MARS

186.79 ECC .21111 INC 1.2773 Vl $0.028

190.64 RCA 14T.$6 APO 226.29 VR 24.423

168.74 ZAC 9Z.38 ETC E58.23 CLP 113.88

OLA 22.94 RAL 160.72 RAD 65S7.$ VEL 11.443 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

2864.39 -28,$1 89.53 18.00 90,46 16 $4 1

3885.15 -9.95 154.23 13.50 69.39 11 45 59

2546.15 -29,78 63.07 17.95 92.67 18 7 24

3678.89 -8,64 138.36 12.81 61,27 12 46 31

2221.99 -33,31 38.06 17.56 98.15 19 45 37

3575.54 -5,61 120.70 10.95 58.23 13 1T 41

DIFFERENTIAL CCRRECTION$

TOE .2492 TRA -.4300 TCS -,1238 BAu .1585

RD( .1901 RflA -.1679 RC3 1.2361 FAU .S4706

FOE -.6909 FRA10.3997 FC-49.6291 6SP 3513

BIDE .2992 BNA .4615 BC3 1.2429 F_MP 11091

HID-COURSE EXI[CUTION ACCURACY

SOT 984.7 Srd_ R84.2 SO3 3EOR.9

RRT .4154 RRF -.g$&S RT1 r -.4465

SCAS 1324.7 R23 -.5442 RIG -.7641

341 1122.5 SGZ 703.S THA 38.03

FLIGHT TINS L_94.OO

2.970 DPA 4.82 RAP 189.66 ECC 1.1571

PO C$T TIM |NJ 2 LAT INJ R LONG

2264.4 -27.95 77.88

$285.1 -13.45 147.30

1946.1 -29.10 54.39

3078.6 -12,41 191.60

1622.0 -31.83 R8.15

2975.5 -10.01 122.37

ORBIT DETERMINATION ACCURACY

ST 530.3 SIR 314.5 SS 1858.8

CRT .9603 CR6 .494$ CST .$340

LSA 1701.3 NSA 479.4 SSA 28.8

EL1 614.2 EL2 33.6 ALF 30.43

ARRIVAL DATE AUG 24 1965LAUNCH DATE NOV 3 1964

EARTH TO MARS

IRe 1.3018 vl $0.028

APO 226.04 V2 24.495

ETC 256.28 CLP 111.97

HELIOCENTRIC CCNIC

RL 148.38 LAL -.DO

RP 22A.90 LAP -.S1

RC 255.132 GL 13.96

PLANE TOCENTR I C C_IC

C3 9.532 VHL 3.087

LNCH AZMTH LI_M TIM(

90.00 15 43 26

90.00 10 43 16

100.00 17 22 40

100.00 11 48 45

110.00 19 7 4

110.00 12 20 SO

DISTANCE 699.759

LOL 40.61 VL $2,892 GAL -2.80 AZL 88.70 HCA 207.S0 SiSk 11_.70 ECC .21079

LOP 248.50 _ 21.6T7 GAP -5.08 AZP 91.15 TkL 543.79 TAp 191.69 RCA 147.36

GP 4.40 ZAL 112.18 ZAp 111.90 ET$ 177.00 ZA( 147.$0 ETA 169.70 ZAC 92.10

OLA 25.18 RAL IS0.88 RAD 8367.5 V(L 11.442 PTH 1.$8 VHp 2.938 OpA 3.08

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A]54TH INJ TIN[ PO CST TIN

2879.26 -28.32 67.40 18.21 90.02 tQ 51 24 22T6.S

5072.81 -10.32 155.52 13.75 63,49 11 49 4R 5272.8

2556.44 -29,81 63.85 18.18 92.27 18 5 t6 1856.4

3667.88 -8,99 137.76 15.04 61.37 12 49 55 5067.9

22_S.82 -$3.39 38.66 17,81 97.80 19 44 13 1629.8

3367.27 -5.93 128.26 11.1T 56.27 13 20 18 LM)6?.$

DIFFERENTIAL CCRRECTIOM$

TOE .2440 TRA -.3431TCS -.5129 SAU .1706

flOE .t936 RRA -.1641 RC$ 1.2365 FAU .53930

FOE -.5994 FRAlO.SSSO FC-50.TeSA SIP 3028

BOA .2939 BNA .5803 BC3 1.SS85 FSP 11354

MID-COURSE EXI[CUTION ACCURACY

SOT 888.0 SGR 81_.D SO3 5285.6

RRT .1597 RRF -.$512 RTF -.1613

1253.0 R29 -.5944 R13 -.7177

SO1 954,2 SG2 812.2 THA 44.99

RAP 182.85 ECC 1.1569

INJ 2 LAT INJ 2 LONG

-26.01 78.73

-19.80 146.57

-29.18 55.09

-12.75 130.98

-$1.95 2R.72

-10.32 121.92

ORBIT DETERMINATION ACCUmACY

ST 498.4 SR 320.S SS 1675.1

CRT .9894 CR6 .A?08 COT .5556

LSA 1707.2 NGA 491.5 $SA 29.1

EL1 591.S EL2 39.2 ALF 32.64

HELIOCENTRIC C_IIC

RL 148.38 LAL -.00

RP 224.41 LAP -.64

RC 254.766 GL 14.22

PLANETOCENTgIC CONIC

C3 9.526 VHL 3.089

LNCH AZMTH LNCN TIME

90.00 15 41 4

90.00 10 49 1

100.00 17 20 44

100.00 11 52 3

110.00 19 5 51

110.00 12 23 25

FLIGHT TIME 296.00 ARRIVAL DATE AUG 29 19&5

DISTANCE 673.720 EARTH TO MARS

LOt. 40.61 VL 32.627 GAL -2.80 AZL 88.68 HCA 208.97 SMA 186.62 ECC .21039 INC 1.3248 Vl 50.020

LOP 249.58 VP 21.717 GAP -3.34 AZP 91.16 TAL 343.75 TAp 192.72 RCA 147.35 kPO 225.88 V2 24.509

GP 4.50 ZAL 112.22 ZAF 109.96 (TS 177.23 ZA( 145.71 (TE 170.55 ZAC 91.82 ETC 299.34 CLP 110.04

DLA 23.39 RAL IS1.05 RAD $567.3 VEL 11.442 PTH 1.98 VHP 2.907 OpA 5.34 RAP 182.03 [CC 1.1598

L-I TIME INJ LAT INJ LONG 1NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2887.00 -28.31 88.18 18.44 89.63 16 29 11 2287.0 -28.07 78.53

3861.83 -10.65 152.89 14.01 63.61 11 53 23 3261.8 -14.12 145.92

2565.68 -29.84 64,52 18.42 91.91 18 3 29 1965.7 -29.25 55.79

3658.38 -9,S0 137.22 13.29 61.46 12 53 1 3058.4 -13.04 130.45

2256.91 -$5.45 39.19 18.07 97.49 19 A5 8 1636.8 -32.05 30.24

3590.02 -6.20 127.88 11.40 56.32 13 22 45 2960.0 -10.58 121.53

DIFFERENTIAL C(_RRECTIO4MS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2349 TflA -.2579 TC3 -.9430 .B_J .1974 SOT 895,1 SON SSE.R SOS $330.2 ST 499.7 SR 324.8 SS 1700.4

ROE .1695 RRA -.1625 RC3 1.2297 FAU .56723 RRT -.1719 RRF ".9263 NTF .1896 CRT .9936 CRS .4949 CST .4517

FOE -.4885 FRAtO.9449 FC-51.5522 6SP 2895 _ 1257.2 R29 .6006 R13 -.T039 LSA 1720.6 MSA 499.7 SSA 29.6

BOA .2678 ORA .3048 0C3 1.5497 FSP 11758 SO1 962.6 _2 808.2 THA IS7.28 EL1 565.3 EL2 30.2 ALF 34.95

LAUNCH DATE NOV 3 1964 FLIGHT TIN( 298.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC DISTANCE 677.$98 EARTH TO MARS

RL 148.38 LAL -.00 LOL 40.61VL 52.823 GAL -2.81AZL 88.$5 HCA 210.05 SlSA 186.54 [CC .21008 INC 1.3465 vl 30.028

RP 224.02 LAP -.67 LOP 250.65 VP 21.758 GAp -5.59 AZP 91.17 TAL 545.70 TAp 193.75 RCA 147.35 APO 225.73 vZ 24.548

RC ZSG.S60 GL 14.46 &P 4.20 ZAL 1_2.26 ZAp 101.02 ETS tTT .45 ZNE 145.56 ETA 171.51 2AC 91.53 ETC 256.41 CLP 108.07

PLANETOCENTRIC C(_IIC

C3 9.524 VHL 3.006 OLA 25.58 RAL 181.25 flAD 6567.5 VI[L 11.442 PTH !.$8 VHp 2.280 DpA 5.63 RAP 181.18 ECC 1.1567

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 39 2 2896.70 -28,31 88,89 18.68 89.27 18 27 19 2296.7 -28.11 80.23

90.00 10 52 31 3852.04 -10.95 152.52 14.26 65.T2 11 SS 45 3252.0 -14.39 145.53

100.O0 17 19 7 2574.02 -29.83 63.14 IS.6T 91.58 18 2 1 1974.0 -29.32 56.58

100.00 11 55 6 5649.96 -9,58 ISQ,TS 15.55 61.39 12 35 57 3050.0 -13.31 129.94

110.00 19 4 53 2245.10 -53.30 59,68 t8.34 97.21 19 42 16 1649.1 -32.15 30.71

110.00 12 25 50 5553.64 -6.44 127.54 11.6_ 56.39 13 25 4 2953.6 -10.82 121.19

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .2384 TRA -.1589 TC5-1.330T RAu .2312 SGT 986.9 _ 81_.0 SO5 5421.2 ST 453.9 SR 334.1 SS 1710.5

RD( .1720 RRA -.1575 RC5 1,2592 FAu .58145 RRT -.4571RRF -.R221RTF .4894 CRT .9896 CRS .4318 CST .3452

FOE *,5A90 FNAtl.0669 FC-$2.8339 BSP 3124 _ 1326.2 R23 .4998 R15 -.7853 LSA 1725.0 MSA 516.5 SSA 29.4

BOA .2939 BRA .2237 BCS 1.8136 F_ 11T99 SO1 1128.5 $62 696.9 THA 141.95 EL1 562.1 EL2 38.9 ALF 56.29
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JPL TM 33-1OO erAIq'IrH--MAR$ TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE I_V $ 1944

HELIOCEHTRIC C(_IC

RL 144.38 LAL -.00

RP ••Z.0S LAP -.IS

RC _64.145 GL 15.40

PLANETOCENTRIC CONIC

C3 D.555 VHL 3.094

LNCH AZIISTH LNCH TIME

90.00 15 35 T

90.O0 11 5 57

100.00 17 1S $7

100.00 1• T 9

110.00 19 4 •8

110.00 1• 35 47

FLIGHT TIN( 50S.OO ARRIVAL DATE $EP 7 1945

D|STANCE 697.695 EARTH TO MARS

LOL 40.61 VL 5•.806 GAL -|.$6 AZL 66.56 HCA •15.50 SMA 186.•5 ECC ,•0914 INC 1.4377 Vl 30.0•0

LOP •56.10 VP •1.968 GAP -4.79 AZP 91,17 TAL 545.•4 TAP 198.74 RCA 147.•9 APO ••5.•0 V• •4.756

GP $.76 ZAL 11•.95 ZAP 97.99 ETS 178.41 ZAE 13•.57 ET( 174.17 •AC S0.1• ETC •55.78 CLP 98.01

DLA •4.14 RAL IG•.43 RAO 65G7.3 VEL 11.444 PTH 1.$9 VHp •.800 DPA 7.14 RAp 176.79 ECC 1.1577

L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ • LAT INJ • LONG

• 9•0.•8 -•8.•S 91.•0 Z0.14 88.11 16 •S 5S •$•8.$ -•8.E• 88.54

38••.98 -11.8• 150.83 15.83 64.08 1• 9 40 5••3.0 -15.•1 143.59

• $01.08 -•9.89 67.15 20.17 90.5• 17 59 58 •001.1 -Z9.50 58.57

35•5.41 -10.37 135.36 15.07 61.$1 13 7 34 30•5.4 -14.06 1•8.51

E•6S.S• -35.6? 41.26 19,90 96.|9 19 48 1• 1GSS.S -3•.43 $•.•4

3535.64 -7.1• 1•S.54 13.11 56.48 13 34 48 Z935.8 -11.44 1•0.•1

DIFFERENTIAL C-_IIRECTION$

TOE .•250 TRA .$494 TC$-5.SOOl BAU .4865

RDE .1956 RRA -.14•0 RC3 1.•044 FAU .GI•OT

FOE -.4704 FRAll.SST9 FC-55.•836 BSP 7941

BOG .•9GS BRA .3774 BCS 3.796• F_ 1•431

MID-C.OURS( EXECUTI_ ACCURACY ORSIT DETERMINATION ACCURACY

SGT 83T6.0 SGR 8TS.O IG3 3484,S ST 478.4 Ikq 3SS.• SS 1791.5

RRT -.8231 RRF -.8919 RTF .9341 CRY .7413 CRS .3585 CST -.3S0S

SGB 8538.3 R83 .tSSG R13 -.9454 LSA 1404.3 NSA 550.0 SSA 30.3

SGI 84|7.8 M_ 478.7 THA |1_.48 ELI 56•.• EL8 •08.1 ALF 35.7£

LAUNCH DATE NOV S 1994 FLIGHT TIME 310.00 ARRIVAL DATE 9Ep 9 1995

HELIOCENTRIC C.(:NIC

RL 148.38 LAL -.00 40.61 VL 3•.004 GAL

RP Z_l.TO LAP -.87

RC GAS.S39 GL 15.54

PLANETOCENTRIC CONIC

C3 9.611VHL 3.100

LNCH AZ14TH LNCH TIME

90.00 15 35 34

90.00 11 7 50

100.00 17 17 10

100.00 1• S 55

110.00 19 5 13

110.00 1• 37 ••

DIFFERENTIAL C_IIRECTIGN8

TOE .•ZZS TRA .4600 TCS-4.0GTG BAU .5448

ROE .199• RRA -.1376 RE3 1.1971 FAU .61681

FDE -.5•73 FflA12.0554 FC-55.5045 BSP 9144

ODE .•987 BRA .4801 SC3 4.•401 F$1P 18599

DISTANCE TOI.TSI EARTH TO MARS

-•.lO AZL SS.S3 14CA 816.40 814A 186.81 (CO .•0904 INC 1.4531 Vl 30.0•S

343.11 TAP |91.71 RCA 147.•8 APO 8•5.13 V• •4.799

130.38 [78 174.61 ZAC $9.84 ETC 859.87 CLP $5,97

LOt.

LOP ZST.•O Vii 8Z.OIR GAP -5.01 AZP 91.17 TAL

r.p 3.ST ZAL 113.16 ZAP 95.99 ETS ITl.S8 ZA[

DLA •4.18 RAL 16•.78 RAO $547.3 VEL 11.446 PTH 1.911 VHP 8.795 DPA 7.45 RAp 175.90 ECC 1.158•

L-I TINS INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN( PO CST TZl4 INJ • LAT INJ E LONG

2931.34 -88.85 91.43 80.49 8S.00 IS 11'4 85 •331.5 -•8.•3 S•.TS

3S•I.OO -11.88 150.51 14.18 44.11 18 11 31 3••1.0 -15.•7 14:5.47

• SO3 . 75 -•t). IS ST. 33 20, SI 90.48 18 D 34 8003. T -LOS. 51 58 . 57

3683.83 -10.48 133.87 15.4• 61.82 13 9 19 3083.8 -14.11 1•0.A2

• 263.73 -33.18 41.41 2O.tl 96.19 19 42 59 ISS5.? -31.46 3•.40

3534.$1 -T.IS I•S.54 13.45 34.49 13 34 17 •954.S -11.51 120.15

NID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8780.0 SGR 874.8 SG3 3445.1 ST 503.0 SR 378.1 95 17R0.1

RRT °.83211 RRF -.lIST RTF .9500 CRT .664• CRS .3586 CST -.4594

SG8 •SST.O R•5 .12T5 R13 -.95_7 LSA 1819.1 NSA SIS.• $SA 30,1

SG1 8818.S $62 446.9 THA 164.58 ELI 579.5 EL• •45.4 ALF 33.•$

LAUHCH DATE HOV 3 1964

HEL1OCEHTRIC CONIC

RL 148.38 LAL -.00

RP Ell.St LAP -.90

RC •A7.114 GL 15.48

PLAHETOCENTRIC CONIC

C3 9.443 VHL 3.105

LNCH AZI4TH LNCH TIH[

90.00 15 36 •S

90.00 11 9 •8

100.O0 17 16 S

100.00 12 10 •9

110.00 19 S 14

110.00 1• 36 50

FLIGHT TIN( 31•.00 ARRIVAL DATE S•P II JIGS

DISTANCE 705.754 EARTH TO MARS

LOL 40.Sl VL $•.80• GAL -•.9• AZL 88.53 HCA •17.71 SMA 14G.17 ECC .•DID! IlK 1.4ITS Vt $O.O•S

LOP •56.3| VP 2•.054 GAP -S.•4 AZff 91.IS TAL 34•.96 TAp •00.ST RCA 147.•G APO ••5.08 V• •4.841

GP 5.59 ZAL 113.40 ZAP 95.93 ETS 178.74 ZAE 11_1.08 [T[ 175.01 ZAC OR.ST ETC •5S.SS CLP 93.94

DLA •4.•0 RAL163.03 RAD $56T.3 VEL 11.447 PTH 1.99 VHP 8.79• DpA T.7S RAP 175.01 ECC 1.1597

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO CST TIN INJ • LAT INJ _LOI_G

2933.3• -•8.•5 91.57 •0.56 87.93 lS •5 19 •333.3 -•8.•4 88.91

38•0.31 -11.90 150.47 IG.55 64.1• 1• 13 8 3•E0.3 -15.•9 143.43

• 605.51 -39.89 67.46 •0.89 90.35 18 1 38 •005.5 -•9.5• 58.70

36•3.35 -10.44 135.•4 15.78 61.83 13 10 5• 30•3.3 -14.1• 188.39

• 257.•1 -35.70 41.53 •0.64 96.13 19 44 1 1647.• -3•.48 .3•.51

3534.4• -7.16 1•6.53 13.81 54.49 13 37 45 2934.4 -11.5• 1•0.14

DIFFERENTIAL CORRECTIONS

TOE .2187 TRA .57•5 TC3-4.5393 2AU .SO4S

ROE .2045 RRA -.1335 RCS 1.1866 FAU .6180•

F0E -.5651 FRAI•.108• FC-55.4444 8SP 10403

ODE .Z994 BRA .5879 SC3 4,6918 FSP 1•584

LAUNCH OATS NOV 3 1964

HELIOCENTRIC CONIC

RL 148.38 LAL -.00

RP 2•0.94 LAP -.93

tiC •$0.570 GL 15.80

PLANETOCENTRIC C-OI4|C

CS 9.679 _ 3.111

LNCH AZ14TH LNCH TIM(

90.00 15 37 4•

90.00 11 10 50 3080.87 -1|.S|

100.00 17 19 •3 ZSOs.41 _tI.S9

100.00 1• 11 51 39•S.94 -10.4•

110.00 19 7 31 ••68.06 -33.70

110.00 lZ 40 11 3535.05 -7.14

DIFFERENTIAL CORRECTIONS

TOE .Z145 11qA .98T5 TC3-5.0113 BAU .SSSI

ROE .Z09? RRA -.18t35 RC3 1.1739 FAU .SlTeS

FOE -.SO4G FRAl•.IG93 FC-55.•454 BSP 11971

BOG .3000 BRA .6990 BC3 5.1478 F_P t•557

MID-COURSE EXECUTION ACCURACY

VeT 3074.3 SGR 871.0 SG3 3454.0

RRT -.8390 RSF -.8799 RTF .94•1

SG8 3195.3 RE5 .1033 R13 -.9664

SG1 3161.4 SGt 464.8 THA 165.38

FLIGHT TIME 314.00 ARRIVAL DATE SEf 13 ISiS

DISTANCE 709.795 EARTH TO MARS

LOL 40.61 VL 3•.800 GAL -•.95 AZL 88.52 H CA 218.81 SMA 186.14 ECC .•OSO0 INC 1.4419 Vl 30.O•S

LOP •59.4• VP •8.100 GAP -5.46 AZP SI.I3 TAIL. 348.81 TAP 801.$2 RCA 147.84 _ 2•5.05 V2 24.$83

GP 3.51 •At. 113.SS ZAP 91.91 [TS 178.90 ZN[ 185.84 EYE STS.3T •AC 89.89 (TC 257.05 CLP 91.91

DLA •4.•1 RAL 163.34 RAO GSGT:3 VEL 11.449 PTH 1.99 VHP •.793 OPA 8.07 RAP 174.t3 ECC 1.1593

L-I TIN( INJ LAT INJ lONG INJ RT A'SC INJ AZMTH |NJ TIN( _ CST TIM JNJ • LAT INJ • LONG

2934.85 -•8.•5 $1,64 81.25 ST.90 14 RS 39 2334.• -88,•4 08.97

ORSIT OETENNINATION ACCURACY

ST 539.• SR 386.5 SS 1507.9

CRY .5865 CRS _3493 C$T -.5493

LSA 1837,S NSA 575.• SSA 30.0

EL1 601.0 EL• •S0.8 ALF ES.SS

150.50 14.9_ $4.11 18 14 31 3220_9 -15.ET 143.47

S?.SS 81.28 90.31 18 8 49 8004.4 -tS.53 5S.TS

135,27 14.16 $1.$2 13 1• 15 3023,1 -14.10 IES.4Z

41.G0 81.05 R9.09 IS 45"t9 tSS8.t -3•.49 3•.5?

185.SS 14,18 59.48 13 39 6 2935.t -11.50 110.15

HID-CQURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3434.1 _ 8GG.S SG3 3451.8 ST 581.5 SR 39A.8 SS 1815,1

RRT -.9335 RRF -.8785 RTF .S6SS CRT .5134 ORS .3470 CST -.St30

SGa 3543.7 R|5 .0854 R13 -.S7•T LSA 1554.0 NSA 542.1 $SA 30.0

SGI 3513.0 SGZ 49§.8 THA 157.88 ELI 689.3 EL• 313.1ALF 29.14

711



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI- I, 1964)

LAUNCH OAT[ !_¥ 3 IS64

HELIOCENTRIC CON|C
RL 143.38 LAL -.00 40.GI VL

RP 220.59 LAP -.96

RC 270.009 GL 15.•1

PLAN[TOC[NTMIC C(_l|C

C3 9.721 VHL $.110

LNCH AZNTH, LNCH TIME
90.00 15 39 22

90.00 11 11 58

100.00 17 21 0

100.00 12 13 1
lt0.00 19 9 S

110.00 lZ 41 23

DIFFERENTIAL COIR[CTION3
TOE .Z0•3 TRA .BOSE TC3-S.4?D3 •AU .?Z7T

ROE .2150 MRA -.1253 RC3 1.15•0 FAU .015•2

FOE -.&43_ FRAIE.208S FC-34.9283 DRP 12902

BIDE .3001 BRA .8149 •C3 5.5•96 FP 12311

LAUNCH DATE NOV 3 19454

HELIOCENTRIC CDNIC
RL 148.38 LAL -.DO

RP 220.10 LAP -.••

RC 271.430 GL 16.01

PLAN_TOCENTRIC CG$1IC
C5 •.768 VHL 3.125

LNCH AZI4TH LNCH T|NE

gO.DO 15 41 25

90.00 11 12 31

100.00 17 22 57
100.00 12 14 O

110.00 I• 10 33

110.00 12 42 30

D|FFERENT|AL CORRECTION9

TOE .2025 TRA .•84•

ROE .2204 RRA -.1210

FDE -.8903 FRAlZ.EZA7

BIDE .2993 liRA .9327

FLIGHT TIRE 316.00 ARRIVAL DATE SEP 13 1285

DIOTANCE 713.8A3 EARTH TO NARD

LOL 32.798 GAL -2.•• AZL 88.50 HCA 21•.•3 SNA 189.12 ECC .20902 INC 1.4954 Vt S0.0•8

LOP 260.53 VP 22.144 GAP -5.67 AZP •1.15 TAL 342.63 TAp 202.50 RCA 147.21APO E|5_02 V2 24.284

GP 3.43 ZAL 113.94 ZAP 8•.•0 ST• ITR.OS ZAE 123.80ETE 175.72 ZAC 8•.03 ETC 837.14 CLP 80.90

DLA 24.1• RAL 103.71 MAD GSGT.4 VEL 11.450 PTH l.•• VMp 2.7•8 OPA 8.36 RAP 173.27 ECC 1.1600

L-I TIME INJ LAT INJ LQNG INJ •T ASC INJ AZMTH INJ ?|ME PO CDT TIN INJ 2 LAT IMJ 2 LONG

2934.15 -28.25 91.D3 21.89 •7.•0 19 28 18 2334.2 _ED.EA •2.•7
3822.66 -11.83 150.81 17.32 •4.02 12 15 40 3222.T -I5.22 143.57

2406.40 -ZR.R• 87.33 21.8• •0.31 18 4 26 2000.5 -19.53 58.77

3625.38 -10.39 135.37 10.58 61.90 13 13 28 3025.8 -14.0S 129.52
2268.32 -33.70 41.82 21.44 •0.08 19 48 33 1608.3 -32.50 32.3•

3536.4• -7.09 126.04 14.37 5•.47 13 40 22 293•.5 -11.45 120.25

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3901.2 _ 8•1.5 SG3 3•40.2 DT •2•.7 Sit 402.• DO t•23.A
RRT -.•320 RRIr -.2•47 RTI r .•TS5 CRT .4457 CR$ .344• CGT -.8835

SG8 3••7.• R83 .OTIS R|3 -.•775 LSA 1•80.3 MOA 58•.3 00A t•.•

SGI 3038.3 $G_ 488.8 ?HA 199.15 ELI 904.1 EL2 341.4 ALF 92.05

LOL 40.61VL 32.787 GAL

LOP 261.04 VP 22.199 GAP
GP 3.34 ZAL 1t4.23 ZAIP

FLIGHT TIN[ 318.00 ARRIVAL DATE IEP 1? 1R•S

TC3-3.•414 BAU .7801

RC3 1.1430 FAU .•1837

FC-54.ET48 Blip 14242

• C3 S,0504 Flip 12427

DISTANCE 717.•99 EARTH TO MARS
-3.01 AZL 88.48 HCA 291.04 SMA 181.10 ECC .20901 INC 1.5003 VS 30.02•

-5.•9 AZP 81.14 TAL 342.44 TAP 203.4• RCA 147.18 APO 225.01 V£ 24.••3

• 7.90 ET• 179.18 ZAE 121.$T ETE 179.05 ZAC ••.77 ETC 237.23 CLP •T.•O

DLA 24.15 RAL 1•4.0• RAD 8S07.4 VEL 11.452 PTH 1.89 _ 2.•0t DffA •.•S RAP 172.42 ECC 1.1•00

L-i TIN[ INJ LAT IMJ LONG INJ RT A•C INJ AZNTH IHJ TIN[ P• C•T TIN INJ 2 LAY IMJ 2 LONG
2333.01 -|•.25 81.55 It.08 •T.84 18 30 t• 2353.1 -t•.t4 •t.••

3885.06 -11.74 150.78 17.75 14.0S It 16 _l 5ttS.T o15.14 143.?5

2D03.99 -29.09 •T.48 88.18 DO.34 18 • 25 tO0S.T -L5.52 S•.TS
3628.24 -10.28 155.32 18.H •_.78 13 14 88 3028.5 -13.•T 128.08

ttbe.oo -33.T0 41.•0 81.87 H.O8 19 48 41 18•8.0 -32.48 39.57

3339.71 -7.00 126.73 14.88 S8.48 13 41 32 t338.7 -11.37 180.38

MID-CoU81E EXECUTI©M ACCURACY ORBIT DETERMINATION ACCURACY
6GT 4188.5 _ 8S4J_J 883 5980.• ST •78.• ill 411.8 03 I829.A

RRT -.8180 RRF -.83t4 RT! r .0797 CRT .3831CRO .3430 CST -.7323

SG8 425t.8 R83 .0118 Rt3 -.9811 LSA 1903.5 NSA 3•3.8 SSA 22.?

SGt 4229.8 _ 473.t THA 170.23 ELS 704.2 ELI 368.1ALF 18.12

LAUNCH DATE NOV I 1064

HELIOCENTRIC COMIC

RL 148.38 LA L -.DO
RP 219.31 LAP -1.02

RC 2?2.833 GL IS.IO

PLANETOCENTMIC CONIC
C$ 9.820 VHL 3.134

LNCH AZNTH LNCH TIME

90.00 15 43 51

90.00 11 13 30

100.00 17 23 14

100.00 12 14 48

110.00 19 12 50
110.00 12 43 34

FLI4HT TIME 320.00 ARRIVAL DATE SEP 19 IRiS

DIOTANC[ 721.933 EARTH TO MARS

LOL 40.31 VL 32.798 GAL -3.04 AZL 88.A8 HCA 222.18 SMA 180.08 ECC .20•17 IHC 1.5207 V| 30.028

LOP 262,76 VP 22.234 GAP -S.O• AZP 81,13 TAL 342.24 TAP 204.41 •CA 147.13 APO 225.01 V2 2S,OO9

GF 3.26 2AL 114.5R ZAP 85.92 ETS 179.32 ZN[ I19.18 ETE 178,33 2AC 88.§1 ETC 257.33 CLP 03.2I

DLA 24.10 RAL 184.47 RAD 6587.4 VEL lt.435 PTH 1.99 VHp 2.817 DPA 8.93 RAP 171.5• ECC 1.1616

L-i T|N[ INJ LAT IMJ LONG INJ RT ADC INJ A_qATH INJ TIME P• C$T TIN INJ 2 LAT INJ 2 LONG

2931.01 -28.25 91.40 22.54 88.01 18 32 42 2331.0 -28.23 R2.74

39n.82 -11.62 151.03 18.13 03.9• 12 17 20 3229.8 -13.02 144.00
2604.13 -29.88 87.38 22.57 •0.40 18 8 3J 2004,1 *L_.S1 58.51

3631.94 -10.16 133.73 17.39 St.?4 I3 13 20 3031.9 -lS.06 I28.R9

2267.12 -33.89 41.53 22.31 98.13 19 SO AS 1687.t -32.40 32,50

3541.71 -4.89 126.01 15.41 56.44 13 42 38 89Al.T -11.t$ 120.54

DIFFERENTIAL COIRECTION$ MID-COURSI[ EXECUTIOM ACCURACY ORBIT DETERNINATION ACCURACY

TDE .1945 TItA 1.0447 TC3-8.3•01 8AU .8526 SGT 4357.8 IGR 84•.9 $45 5381.4 07 752.3 Ikq 41•.3 08 1034.2

ROE .2250 RRA -.1193 RC3 1.1252 FAU .80745 RRT -.•118 RIIF -.8473 RTF .•828 CRT .3244 C•0 .343• C$T -.771•
FOE -.7345 FRA12.22411 FC-53.5502 •SP 15530 SGll 461•.T 825 .OS3• RI3 *.803• LSA 182•.1 MOA 5•8.4 00A 29.9

DOE .2981 BRA 1.0532 BC3 8.4943 FSP 12316 SGI 4581.0 892 478.5 THA 171.15 EL1 TSD.O EL2 307.1 ALF 14.54

LAUNCH DATE NOV 3 1994 FLIGHT TIN[ 322.00

HELIOCENTMIC COLIC DISTANCE TIt.D34

ML 149.30 LAL -.00 LOL 40.61VL 32.T96 GAL -3.08 AZ1L 88.47 MCA

RP 219.44 LAP -1.03 LOP 265.89 VIP _.878 GAP -8.30 AZP 91,12 TAI.

RC 274.220 GL 10,18 GP 3.18 ZAL 114,85 zAP 83.11 ITS 178.45 Z_
PLAN[TOCENTRIC CONIC

C$ 9.DTO K 3.143 DLA 24.02 RAI. IR4.87 RAO IS•?,4 VEL 11.457 pTH

LNCH AZNTH LNCH TIN[ b-I TIME INJ LAT INJ LONG

90.00 15 46 40 2924.04 -28.89 82.10

90.00 11 15 50 3855.13 -11.46 151.34

100.00 17 27 51 2801.OO -29.89 IT.tO

100.00 11 15 84 _l_l.•l -10.01 133.89
llO.O0 19 13 1• 22•3.70 -35.•8 41.42

110.00 12 44 99 3343.47 -6.75 127.11

DIFFERENTIAL CCRRECTIONO

TOE .1848 TRA 1.1707 TC3-8.•4tl 8AU .9133

ROE .2314 RRA -.1119 RC3 1.1081FAU .60109

FOE -.7989 FRAIE.ID90 FC-52.6795 8RP 16799
BDE .2992 BRA 1.1701 8C3 R.9310 FRP 12178

AIRIVAL DATE SIP 21 1965

115.28 liRA 188.07 ECC .20929

342.03 TAP 905.31 RCA 14?.13

11•.9T ETE 176.90 ZAC 88.28

EARTH TO NARD
INC 1.5325 Vl 30.02•

APO 225.02 V2 23.047

ETC 257.42 CLP 83.95

1.99 Vt4P 2.831 DPA 9.20

INJ RT ASC INJ AZMTH INJ TIN£ P• C•T TIN

83.02 18.12 16 33 28 2328.0

10.39 63.93 12 17 $1 3235.1

83.04 90.49 18 11 13 2001.8
17.83 61.68 13 16 8 3038.•

L'I.T8 96.80 18 $3 2 1605.7

15.88 SS.41 13 43 38 2945.S

RAP 170.78 ECC 1.1828

INJ 2 LAT 1NJ t LONG
-2•.22 82.52

MIO-COURDE EXECUTION ACCURACY

• GT 480t.8 IGR 143.4 $4;3 5533.4

8RT -.8143 _ -.D382 RTF .8833

S_l 4978.£ R13 .0471 Rt3 -.9J01

SGI 4854.1 84;2 484.8 THA 171.18

-14.07 1A4.32

-29.50 54.A2

-13.72 129.19

-3t.AD 32.4O

-11.12 120.TA

OR•IT D[TERNIMATION ACCURACY
07 ?80.4 Ill 427.T 03 1837.8

CRT .2743 CRO .$493 C$T -.903A

LOA 1•$5.• MDA 003,0 00A 29.4

EL1 800.1 EL2 403.2 ALF 11.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 3 1964

HELI_EHTRIC CONIC

RL 148.38 LAL -.00

RP Zig.0? LAP -1.08

RC 975.583 GL 1S.25

PLANETOCENTRIC CONZC

C$ 9.94Z VHL 3.153

LNCH AZNTH LNCN TIM(

90.00 15 49 49

90.00 12 I4 9

100.00 17 30 44

100.00 1Z 15 54

110.00 IS 17 SO

110.00 12 45 19

FLIGHT TIM( 324.00 ARRIVAL DATE SEP 23 196S

DISTANCE 730.112 EARTH TO NARD

LOL 40.61 VL $Z.795 GAL -3.12 AZL 80.43 HCA 224.4Z SNA 183.DT ECC .ZOD44 INC 1o5440 Vl 3D.OZS

LOP 265.02 VP 2Z.324 GAP -6.50 AZP 91.10 TAL 341.80 TAP ZOG.Zl RCA 147.10 APO RRS.O4 VE ES.OSD

GP 3.11 ZAL 115.31 ZAP 82.05 [TS 1TD,ST ZA[ 114.80 ETE 174.$5 ZAC DS.OR [TC RST.51 CLP SE.OZ

DLA Z3.93 RAL 165.30 RAD 6547.4 VEL 11,440 PTH 1.99 VNP E.049 DPA 9.46 RAP 170.01 ECC 1.1536

L-I TIME INJ LAT lflJ LOHG INJ RT AK INJ AZNTH INJ TIRE PO CDT TIN INJ E LAT INJ 2 LONG

2924.20 -ZS.2T 90.90 23.51 88.2l 16 38 33 2394.R -28.91 DZ.Z4

3841.53 -11.Z7 151.71 19.05 63,85 IZ 18 11 3241.5 -14.$9 144.71

2598.T3 -29.84 64.98 E$.55 90.$1 18 14 4 1998.7 -ZS.4S 5D.ZO

$649.23 -9.83 134.31 18.29 G1.93 15 14 59 304R.E -13.54 1£9.49

2265.75 -33.6T 41.2T 2$.ZQ 99.29 19 55 34 1663.T -32.43 39.25

3549.98 -S.S8 12T.35 19.3| 59.39 13 44 20 _950.0 -IO.SS 120.99

DIFFERENTIAL CC/IRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

109 .1TSe TRA 1.2970 TCS-T.2TSS 9AU .9TT§ SET 5271,4 IGR 935.9 SG3 3508.5 ST 846.8 SR 435.9 S$ 1841.1

ROE .ZSTD RRA -.lOT2 RC3 1.0859 FAU .59951 RRT -.$011 RRF -.8283 RTF .9873 CRT .2230 CRS .5535 CST -.8294

FOE -.8S4T FRA12.1539 FC-Sl.S819 8SP 19079 SGI 533T.4 R23 .0432 R13 -.9879 LEA 1981.9 NSA 607.1 SEA 29.1

BDE .2939 BRA 1.3014 BC3 7.3542 FSP 12018 SGI 5314,7 _ 491.1 ?HA 172.9§ EL1 $54.4 EL2 420.7 ALF D.81

LAUNCH DATE NOV 3 1994 FLIGHT TIN[ $29.00 ARIIVAL DATE SEP 25 1965

HELIOCENTRIC C..(_IC

RL 149.38 LAL -.DO

RP 218.70 LAP -1.11

RC 279.940 44. 16.31

PLAN_TOCENTRIC CONIC

CS 10.019 _ S.194

LNCH AZNTN LNCN TIM(

$0.00 15 $S 19

gO.DO 11 14 11

100.00 l? 33 59

100.00 12 19 12

110.00 19 20 38

110.00 12 44 2

DISTANCE 734,196

LOL 40.61 VL 32.795 GAL -3.17 AZL 88.44 HC.A 223.5S SMA

LOP 296.15 VP 21.399 GAP -9.70 AZP 21.09 TAL 341.55 TAp

GP 3.03 zAL 115.7t ZAP 80.13 ETS 179.69 2ME 112.65 ETE

DLA 23.82 RAL 195.T4 BAD 9597.4 VEL 11.463 PTH 1.99 VHP 2.869 DPA 9.70

L-I TIN( INJ LAT INJ L_NG INJ AT ASC INJ AZNTH INJ TIN[ PO CST TIN

1919.53 -21.29 90.$9 24.03 ll.i$ 19 41 38 2319.5

3841.99 -11.04 132.14 19.52 63°79 12 !I ZO 3249.0

2594.97 -11.88 tl. TO 14.04 90.Tl 19 17 13 1995.0

314l.Ti -9.ll 139.GI 18.77 II.Si 1] 17 1 S04I.I

_ll._l -33.95 41.01 23.79 99.39 19 SI 19 1311,3

3553.22 -9;39 127.93 19.30 59.3S 13 49 l? 1955.2

DIFFERENTIAL CCRR2CTION$

TOE .1S02 TRA 1.4249 TC3-7.9945 |AU !.039T

ROE .2428 RRA -.1023 RCS 1.09S0 FAU .SI49T

FOE -.9219 FRA12.0945 FC-SO.SIIT lml 19323

BDE .2909 BRA 1.4299 OCS T.TI7i FSP 11927

EARTH TO MARS

186.07 ECC .20962 INC 1.5550 Vl S0.028

207.10 RCA 147.09 APO 225.0T V2 25.128

17T.09 ZAC 8T.79 ETC 237.60 CLP 90.19

RAP 199.2D ECC 1.1949

INJ 2 bAT INJ 2 LONG

-II,10 ll.9O

-14.48 145.15

-L_.49 $?.92

-14.$4 111.97

-39.40 31.0T

-10.79 tit.IT

NIT OETERN|NATION ACCUIACY

iT i01.1WI 444.1 IS 1143.1

CRT .1lIT CRI .SlOt ¢DT -.ISOT

LSA 2010.4 NIA 91O.T IDA tl.9

EL1 _10.8 EL2 434.4 ALF 9.S0

NIO-COURI_ 2X[CUTiON ACCURACY

SET 3934.4 IGI 819.8 843 3459.3

RRT -.Tl_9 _F -.9191RTF .9999

S_l 3993.1 R23 .0391 RI3 -.ill3

SGI St?l.3 I_ 49?.9 THA 173.29

LAUNCH DATE NOV 3 1944 FLIGHT TIME 328.00 ARRIVAL DATE SEP 27 IDS5

HELI_ENTRIC CONIC

RL 148.33 LAL -.00

RP 918.$4 LAP -1.14

RC 2TS.ETS GL 13,33

PLANETOC[NTRIC CONIC

C3 10.080 YHL 3.17E

LNCH AZNTH LNCH TIME

gO.DO 15 ST 8

SO.DO 11 14 2

100.00 1T 3T 28

100.00 12 14 2E

110.00 19 23 39

110.00 12 46 40

DISTANCE 739.290 EARTH TO MARS

LOL 40.61 VL 32.T93 GAL -3.21 A2L 88.45 HCA 226.98 IRA 189.07 ECC .EOS$4 IRe 1.3iST ¥1 SD.OEI

LOP 23?.29 yp 22.415 GAP -E.Si AZP 91.DT TAL 341.50 TAP 207.98 RCA 147.03 APO 2E5.IE V2 I$.IQR

GP 2.95 ZAL 113.|4 ZAP 78.23 ETS 179.79 ZA[ 110.54 [T( 177.31 ZAC 87.57 ETC 23T.$9 CLP ?9.24

DLA 23.69 RAL tSi,20 BAD 4317.4 VEL 11.419 PTH 1.99 VHp 2.993 DPA 9.93 RAP 168.54 ECC 1.1i90

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ A214TH INJ ?IN[ PO CST TIN IMJ 2 LAT lNJ 2 L_449

2914.09 -28.29 90.13 24,53 98.43 IS 45 42 2314.1 -2i.li il.SO

3DST.4S -10.79 132.93 20.00 SS.99 12 19 1i 3237.3 -14.24 143.6S

2590.54 -29.88 ii.37 Z4.S? 90,93 18 20 39 1990.3 -29.43 37.39

395S.24 -9.37 13?.10 19.29 91.49 13 17 16 3056.2 -13.11 130.$1

2258.35 -33.93 40.85 t4.t8 96.33 20 I 18 1658.4 -38.39 $1.13

3561.19 -S.1S 127.94 17.30 59.31 13 46 2 Z991.2 -10.34 121.90

DIFFERENTIAL C.X_RECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERHINATIQN ACCURACY

TOE .14ST TRA 1.5551 TC3-9.099? 9AU 1.1010 SET 3991.2 IGR 811.5 IS3 3397,3 ST 998.2 SR 452.3 IS 1844.7

ROE .2485 RRA -.0974 RC3 1.0428 FAU .5?499 RRT -.T997 R_ -.9071 R11 r .9900 CRT .1411 CRD .3909 CJT -.ISIS

FOE -.giRD FRA12.OIT? FC-49.$441 ISP 20570 SEa 9048.4 R23 .0398 R13 -.9904 LEA 2041.3 NSA 614.2 IDA 29.S

BOE .2380 BRA 1.53D1 9CS 9.1633 FSP 11918 891 S01T.3 IS2 §04.9 THA 1?3.79 EL1 970.9 EL2 449.9 ALF 4.T9

LAUNCH DATE NOV 3 1994 FLIGHT TIME 330.00 ARRIVAL DATE S(P _1) 1993

HELIOCENTRIC C_NIC DISTANCE 748.310 EARTH TO NABS

NL 148.38 LAL -.OO L_ 40.91VL 32.799 GAb -3.86 AZL M.41 HCA 117.92 RRA 199.08 ECC .21009 INC !.5759 vl 30.028

RP 21T.99 LAp -1.1? LOP 298.42 _P 22.490 GAP -T.08 AZP 91.01 T_L 343.01 TAp Z06.93 RCA 149.99 APO 225.1T V2 25.208

RC 2TD.SISGL 19.40_p 2.98 ZJJ. 119.39 ZAP 79.41 [TS 11_.90 ZSE 101.43 ETE 177.32 ZAC 87.36 ETC 237.78 CLP TS.39

PLANETC_ENIRIC CONIC

C3 10.171 VHL 3.189 DLA 23.54 RAL 199.97 RAO 9SIT.4 _L

LNCH AZMTH LNCN TIN[ L-I TIN[ IHJ bAT INJ L_NG INJ

90.00 19 I 15 _907.91 -29.30

9O.OO 11 13 42 3999.90 -10.50

100.00 l? 41 13 1393.48 -29.8T

100.O0 12 19 23 3114.39 -9.10

110.00 19 29 54 2234.93 -33.90

110.00 12 4_ 14 $317.99 -3.90

DIFFERENTIAL C_RRECTION9

TOE .1293 TRA 1.69T0 TC_'9.49_4 IAU 3.1919

RDE .9343 R_A -.0114 RCS 1.0101 FAU .31432

FOE-1.0SSS FRAll.9190 FC-4_.0331 B_P 21791

BOE .2D49 BRA 1.9993 9CS 9.3443 FDIP 11394

11.470 PTH 1.99 VHp 2.929 OPA 10.13 RAp 167.89 [CC 1.1674

RT A_C |NJ A_4TH |HJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

99.71 25.12 88.99 19 49 43 230T.9 -29.13 91.05

135.19 10,31 $3.54 12 18 9 3299.9 -13.97 141.22

43.99 tS.lt 91.t3 19 24 21 1985.3 -29.40 5?.22

13T.37 II.?T 93.40 13 1T 28 30t4.1 -lt.DS 190.79

40.39 14.91 99.91 20 4 L_ |954.9 -$2.31 $1,$9

129._ 17,11 Sl.2T 13 41 41 1997,t -10,S0 111.1t

HI0-CouRSE [_ECUTIGN ACCURACY ON|IT DETENNINATIGN ACCURACY

SET 9343.1 SGR $14.4 SG3 3339.4 ST 1031.1SR 490.3 99 1944.0

RRT -.7731 RR_ -.7939 R_ r _1 CRT .101T CR9 .STS4 CDT -,9919

SG_ 93_?.3 R23 .0347 313 -,9914 LEA 20?3,0 NSA 917,1 99A 29,2

SG1 $373.8 SG_ 311,9 THA 174.27 EL1 1032.4 EL2 437.S ALF 3.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUtRC)4 G_ t_v 3 1964

HELIOCENTRIC CON|C

RL 148.39 LAL -.DO

RP ZIT.E2 LAP -1.Z0

RC =['80.887 GL 16.43

PLANFTOC(NTR IC CONIC

C3 10.240 VHL 3.203

LNCH A_4TH LHCH TIM(

90.00 14 5 40

90.00 11 13 IS

100.00 17 45 tO

1OO.00 12 111 17

110.00 19 30 22

110.00 12 47 42

FLIGHT TIH( 382.00 ARRIVAL DATE OCT I 1945

DISTANCE 746.496 EARTH TO MARS

LOt. 40.61 YL 3Z.7R? GAL -3.51 AZL 88.41 HCA 228.96 GHA 186.09 ECC .21058 INC 1.5858 vl SO.ORB

LOP 269.$6 VP ZZ.50G GAP -7.27 AZP 91.04 TAL 540.74 TAP Z09.70 RCA 146.84 APO 225.24 V2 85.848

GP 2.60 ZAL 117.06 ZAP 74.61 ETS 179.99 zA( 106.39 ETE 177.71 ZAC 87.15 ETC 257.86 CLP 74.58

DLA 25.38 RAL 167.16 RAD 6587.4 VEL 11.474 PTH 1.99 VHP Z.948 DPA 10.34 RAP 187.21 ECC 1.1989

L-I TINS INJ LAY |flJ LONG |NJ RT ASC INJ AZ14TH |HJ TIM( PO CST TIN |NJ 2 LAY INJ 2 LONG

2901.05 -28.30 89.21 25._0 89.11 18 54 1 2301.0 -28.13 SO.5S

3877.28 -10.19 153.79 Z_/_O3 03.44 12 17 SO 32T7.$ -13.$7 140.84

2579.82 -29.85 65.57 25,69 91.35 18 28 17 1979.8 -29.56 56.80

3673.73 -8.80 138,09 20._0 81.32 13 17 30 3073.7 -12.57 131.$2

2251.10 -35.57 40.29 25.38 9S.85 20 7 _3 1651.1 -32.26 31.31

3575.22 -5.83 128.68 18.35 58.23 13 47 17 2975.2 -10.02 122.35

DIFFERENTIAL CCRRECTIONS

TOE .1068 TRA 1.8206 TC3-9.8520 8AU t.2219

ROE .2401 RRA -.0873 RC3 .9989 FAU .55261

FOE-1.1258 FRAIt.80_O FC-40.6284 RSP 22979

BOE .2820 BRA 1.8230 8C3 8.8080 FSP 11142

N|O-COURWE EXECUTION ACCURACY ONB|T DETERNINATION ACCURACY

s_T 9692.4 s_ 9oe.3 s_3 3282.3 sT 1095.4 sa 458.5 ss 1045.6

RRT -.7644 RtlF -.7841RTF .9919 CRT .0642 CRS .3849 CST -.8955

SG8 9741.0 R23 .0330 R13 -.9922 LSA 2107.4 MSA 619.6 SSA 27.9

8_1 8721.0 1_2 518.9 THA 174.69 EL1 1095.9EL2 467.3 ALF 1.92

LAUNCH OATS NOV 3 1964 FL|GHT TIME 334.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC C_NIC

RL 148.38 LAL -.00

RP 217.27 LAP -1.2R

RC 262.10Y GL 19.46

PLAN[TOCENTRIC CONIC

C3 10.357 Vt4L 3.218

LNCH AZ14TH LNCH T|ME

90.00 19 10 23

90.00 11 12 35

100.00 17 49 36

100.O0 12 14 3

110_00 19 34 3

110.00 12 48 5

DIFFERENTIAL COIRECT|ON9

TOE .0978 TRA 1.9499 TC3-9.1633 BAU 1.2759

ROE .2947 RRA -.0836 RC3 .9974 FAU .53595

FDE-1.1065 FRAI|.TS74 FC-44.7754 R_ 24422

BOE .ZOZl BRA 1.9709 8C3 9.2143 FGP 11094

DIBTANC2 750.905 EARTH TO MARS

LOL 40.61VL 32,798 GAL -3.37 AZL 68.40 HCA 230.11 _4A 186.10 [CC .21099 INC 1.5955 vt 30.026

LOP 270.71 VP 22.551 GAP -7,45 AZP 91.02 TAt. 340.44 TAp 210.55 RCA 146.89 APO 225.31 v2 25.287

;p 2.73 ZAL 117.55 zAP 72.14 279 180.01 ZA( 104.32 ST[ 177.89 ZAC 68.99 ETC 257.94 CLP 72.82

DLA 23.19 flAL 197.99 flAO 8597.4 V(L 11.478 PTH 2.00 VHP 2.990 DpA 10.53 RAP 166.$1ECC 1.1704

L-! TIN( INJ LAT INJ _ INJ RT AIC INJ AZNTH INJ TIN( PO CST TIN [NJ 2 LAT INJ 2 LONG

2893.51 -29.31 88.$4 29.29 89.39 19 58 39 2293.5 -26.10 90.00

3899.59 -9.04 154.43 21.57 83.31 12 1Y 24 3288.8 -13.55 147.51

2573.5T -n.85 65.11 28.25 91.90 19 32 30 1975.6 -29.31 59.34

3903.76 -8.49 138.65 20.84 91.23 13 17 27 308J.8 -12.25 131.90

2249.80 -33.54 39.1HI 25.95 97.04 20 11 30 1848.9 -32.20 30.99

$583.30 -5.32 121.11 15.91 58,19 13 47 49 2983.3 -9.73 122.79

NID-CoURW[ EMECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7025.6 SCAI 767.4 _3 3179.2 ST 1170.7 SR 474.1 SS 1845.8

2RT -.7510 RRI r -.7869 RIT ,9924 CRT .0417 CRS .5757 CST -.9096

7070.7 R23 .0294 213 -.9929 LSA 4149.1NSA 618.S $SA 27.9

SG1 7051.2 _2 524.9 THA |75.10 EL| 1170.9 EL2 473.6 ALF 1.14

LAUNCH DAYS t40V 3 1964 PLIGHT TIM( 336.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC

RL 144.58 LAL -.OO

RP 216.91 LAP -1.25

RC 263.431 GL IS.47

PLANETOCENTR IC CONIC

C3 10.441 VHL 3.234

LNCH AZMTH LNCH T|ME

90.00 14 15 19

90.00 11 11 50

1OO.00 17 54 ?

100.00 12 15 43

110.00 19 37 55

110.00 12 48 24

DISTANCE 754.726 EARTH TO MARS

LOL 40.61 ¥L 32.799 GAL -3.43 AZL 88.40 HCA 831.28 SNA 189.12 ECC .21104 INC 1.6049 vl 30.026

LOP 271.86 yp 22.597 GAP -7.63 AZP 81.00 TAL 340.12 TAp 211,38 R_A 146.84 APO 225.40 V2 25.32?

GP 2.66 ZAL 118.07 ZAP 71.11 (TS 180.17 ZAE 10£.39 ETE 178.0i ZAC ll.:?8 ETC 258.02 CLP 71.09

OLA 23.00 RAL 168.20 RAO 6587.4 VEL 11.483 PTH 2.00 VHP 3.015 DPk 10.88 RAP 169.04 ECC 1.1722

L-I TIME lHJ LAT INJ LONG INJ RT A$C INJ AZliTN INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2895.49 -28.32 88.07 28.91 89.68 IT 3 24 2285.5 -28.06 79.42

3900.66 -9.47 155,t2 22.13 93.19 IE 18 51 3300.7 -12.99 146.22

2566.85 -29.84 64.81 26.88 81.66 18 39 54 1959.9 -29.26 55.85

3594.50 -8.12 139.25 21.41 81.13 13 17 17 3094.5 -11.91 132.52

2242.14 -33.50 39.60 26.54 97.25 20 15 17 1642.1 -32.13 30.64

$591.98 -4.99 129.59 19.49 56.14 13 48 18 2992.0 -9.40 123.25

DIFFERENTIAL CORRECTIONS

TOE .0692 TRA Z.1022 TC3-9.5064 8AU 1.3360

ROE .2715 RRA -.0779 RC3 .9481 FAU .52458

F04-1.2245 FflA11.5898 FC-43.4151 6SP 25465

DOE .2800 9RA 2.1036 8C3 9.5533 FSP 10710

HID-COURSE EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

SGT 7381.7 _ 792.4 $_3 3104.1 ST 1233.7 SR 483.1 SS 1845.4

RflT -.7369 RRF -.7576 RTF ,9931 CRT .0016 CR$ .3999 CST -.9166

SG8 ?404.2 R23 .029T 213 -.9932 LSA 2184,9 HSA 622.5 SSA 27.3

SG1 7385.t SG2 532,3 THA 175.43, ELI 1233.7 EL2 483.1 ALF .04

ARRIVAL DATE OCT T 1995

EARTH TO MARS

232.42 9HA 11_.15 ECC .21142 IN( 1.6139 vl 30.028

539.79 TAP 212.21 flCA 149.79 APO 225.50 V2 R5.395

100.45 EYE 179.22 ZAC 86.60 ETC 258.09 CLP 69.40

2.00 Vtip 3.053 DPA 10.84 2AP 165.51 ECC 1.1740

INJ AZNTH INJ T|N[ IIO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 6 26 _79.9 -28,02 T9.'9

93,06 12 19 12 3313.9 -12.6E 148.98

92.14 16 41 32 1959.8 -_1.21 55.32

91.04 13 17 2 3106.0 -11.55 133.18

97,49 tO 19 16 1637.1 -32.06 $0.29

56.09 13 48 41 3001.3 -9.08 123.Y6

ORBIT DETERMINATION ACCURACY

ST 1299.9 SR 491.4 6S 1845.E

CRY -,0357 CflS .4144 CST -.9238

LSA 2223.8 NSA 624.4 SSA 26.9

EL1 1300.0 (LE 491.0 ALF 179.10

LAUNCH DATE NOV 3 1964 FLIGHT TIME 338.00

HELIOCENTRIC CC_IC DISTANCE 756.852

RL 149.36 LAL -.OO LCR. 40.$1VL 32.800 GAL -3.49 AZL 88.36 HCA

RP 219.57 LAP -1.26 LOP 273.02 VP 22.842 GAP -7.91 AZP 90.98 TAL

RC 294.679 GL IS.48 _P 2.59 ZAL 118.80 ZAP 66.42 [T8 180.24 2AE

PL AN( TOCENTll lC CONIC

C3 10.572 VHL $,ZSl DLA 22.78 RAL l18,74 RAD 6567.4 V(L tl.467 pTH

LNCH AZNTH LI_H TIME L*I TIN( INJ LAY INJ LGNG INJ RT ASC

90,00 II 20 29 287i.8t -28,32 61.44 27,54

90.00 11 10 58 3913.55 -9.07 155.96 22.T0

100.00 17 50 53 2559.64 -29.82 94.07 t?.51

100.00 12 IS 16 3706.01 -7.74 139.90 21.99

110.00 19 41 58 2237.011 -33.45 $9.21 2T.15

110.OO 1R 48 39 $805.32 -4,94 130.05 20.08

OIFFERENTIAL COIIR[CTION$

TO( .0394 TRA 2.2591 TC3-9.6229 2AU 1.3944

RD[ .2777 RRA -,0?25 RC3 .9234 FAU .51199

F04-1.3196 FRAIl.4196 FC-41,9232 SiP 29505

BOE .2804 BRA Z.2403 BC3 9.8659 FSP 10376

NIO-CQURSE EXECUTICN ACCUNACY

SGT ?665,9 _ 71)6.1 _3 3024.0

RRT *.T163 RaF -.7444 RTF .9936

7729.1 R23 .0294 R13 -.9937

841 T710.2 Sl;2 539.4 THA 175.73
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 3 1964 FLIGHT TZNE 340.00 ARRIVAL 0ATE OCT 9 1965

HELIOCENTR|C CONIC

RL 148.38 LAL -.00

RP 216.22 LAP -1.31

RC 285.910 GL 16,47

PLANETOC(HTR|_ CONIC

C3 10.692 VHL 3.270

LNCH AZMTH LNCH T|ME

90.00 16 25 54

90.00 11 9 59

100.00 18 3 50

100.00 12 14 44

110.O0 19 46 13

110.00 12 48 51

OIFFERENTIAL CCRRECTIONS

TOE .0083 TRA 2.3795 TC-10.1128 8AU 1.4512

ROE .2859 RRA -.O672 RC3 .9001FAU .49845

FOE-t.4034 FRAtl.2475 FC-40.3802 0SP 27557

ROE .2840 8RA 2.3802 6C310.1528 FSP 10060

DISTANCE 762,884 EARTH TO MARS

LOL 40.61 VL 32.801 GAL -3.53 AZL 88.38 HCA 235.57 SMA 186.17 ECC .21184 INC 1.6228 vl 30,088

LOP 274.17 VP 22.687 GAP -7.99 AZP 90.96 TAL 359.45 TAp 213.02 RCA 146.73 APO 225.81 V2 25.404

GP Z.S2 ZAL 119.16 ZAP 67.77 (73 160.)2 Zkl[ 96.54 ETE 178.36 ZAC 86.44 ETC 238.15 CLP 67.73

DLA 22.55 RAL 169.30 RAO 6567.4 VEL 11.493 PTH 2.00 VHP 3.093 Opk 10.98 RAP 165.02 (CC 1.1760

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2867.78 -28.32 86.78 28.20 90.53 17 13 42 2267.8 -27.97 78.13

3927.21 -8.65 156.65 25.30 62.93 12 15 27 3327.2 -12.21 149.78

2551.98 -29.60 65.50 28.15 92.44 18 48 22 1952.0 -29.15 54.76

3718.24 -7.54 140.58 22.59 60.94 15 16 42 3118,2 -11.18 133.88

2231.69 -35.40 38.80 27.78 97.72 20 23 25 1631.7 -31.98 29.88

3611.30 -4.26 150.58 20.69 36.95 15 49 2 3011.3 -8.69 124.22

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 8007.3 SGR 781.2 SG3 2940.2 ST 1366.8 SR 499.3 6S 1844.8

RRT -.7132 RRF -.7328 RTF .9940 CRT -.0703 CR6 .4300 CST -.9303

SG8 8045.3 225 .0295 R13 -.9941 LSA 2265.6 MSA 625.7 88A 26.3

SG1 8028.7 SG2 546.3 THA 176.00 ELI 1369.3 [L2 497.9 ALF 178.31

LAU_ICH DATE NOV 3 1964 FLIGHT TIM( 342.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CCNIC

RL 148.38 LAL -.00 40.61 VL 32,803 GAL

RP 215.88 LAp -1.35

RC 287.127 GL 16.46

PLANETOCENTRIC CO(MIC

C3 10.620 VML 3.269

LNCH AZMTN LNCH TIN(

90.00 16 31 51

90.00 11 8 55

100.00 18 9 1

100.00 12 14 7

110.00 19 50 38

110.00 12 45 58

DIFFERENTIAL C_RECTION8

TOE -.0245 TRA 2.5231 TC-10.3760 BAU 1.5086

ROE .2901 Rflk -.0621 RC3 .8765 FAU .48425

FDE-I.4803 FRAIl. ST70 FC-36.7460 DIP 26600

8DE .2912 BRA 2.5238 0C310.4149 FSP 9755

LOL 234.73 SMA

LOP 275.33 VP 22.733 GAP -8.16 AZP 10.94 TAt. 339.09 TAP 213.62 RCA 146.67

GP 2.45 ZAL 119.73 ZAP 66.16 ETS 180.38 zN[ 96.67 ETE 176.50 ZAC 86.29

OLA 22.30 RAL 169.87 RAO 6567.4 V(L |1.496 PTH 2.00 VHp 3.135 OPA 11.09

L-I TIM( INJ LAT |NJ lONG INJ RT ASC INJ AZ)tTH INJ TIRE PO CST TIM

2858.26 -26.31 66.08 28.87 90.68 17 19 9 2258.3

31bI1.59 -8.21 157.47 23.91 62,90 It 14 57 5341.6

2543.90 -29.76 62.90 28.81 9t.75 18 51 24 1943.9

3731.16 -6.9J 141.$0 25,21 60.85 13 16 18 3131.2

2225.95 -33.35 38.$8 28.42 97.97 20 27 44 1625.9

3621.90 -3.85 131.13 21.5t 56.01 13 49 20 3021.9

DISTANCE 767.122 EARTH TO MARS

-3.62 AZL 88.37 HEA 186.20 ECC .21226 INC 1.6314 vl 30.028

Also 225.73 V2 25.442

ETC 258.21 CLP 66.14

MIO-COURWE EXECUTION ACCURACY

SST 8517.4 Mdl T75.6 SG$ 2654._

RRT -.6997 RliF -.7197 RTF .9943

SSB 6355.5 223 .0_92 215 -.9945

SGI 9335.1 SG2 552.9 THA 176,25

RAP 164.58 ECC 1.1781

INJ 2 LAT INJ 2 LONG

-27.92 77.44

-11.79 150.82

-29.08 54.17

-10.75 134.62

-31.89 29.44

-8.29 124.86

OROIT DETERMINATION ACCURACY

ST 1440.3 SR 506.9 SS 1844.$

CRT -.1028 CR8 .4450 CST -.8361

LSA 2510.9 MSA 626.7 SSA 25.9

ELI 1441.4EL2 503.8 ALF 177.64

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 344.00 ARRIVAL OATE OCT 13 1985

DISTANCE 771.265

32.805 GAL -5.69 AZL 68.36 HCA

EARTH TO MARS

235.90 SMA 188.23 ECC .21277 INC 1.6398 vl 30.028

358.7E TAp 214.62 RCA 146.61 APO 225.86 V2 25.480

94.84 ETE 178.63 ZAC 86.15 ETC 256.27 CLP 64.37

HELIOCENTRIC CONIC

RL 148.38 LAb -.00 LOL 40.61VL

RP 215.54 LAp -1.36 LOP 276.50 VP 22.777 GAP -8.54 AZIP 90.92 TAL

RC 288.329 4L 18.44 6P 2.59 ZAL 120.53 ZAP 64.80 ETS 180.45 ZAE

PLAMETOCEMTRIC CONIC

C3 10.657 VHL 3.310 OLA 22.04 RAL 170.45 RAD 656?.4 YEL 11.504 PTH 2.00 VHp 3.180 OPA 11.19

LNCH AZI4TH LNCH TIRE L-! TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZRTH INJ TIN( PO CST TIM

90.00 18 37 20 2848.34 -28.50 85.36 29.56 91.04 17 24 48 2248.3

90.00 11 7 46 3958.68 -7.74 158.32 24.54 62.68 12 13 42 3356.7

100.00 18 14 22 2535.44 -29.75 62.26 29.50 95.08 18 _6 57 1935.4

100.00 12 13 24 3744.79 -6.46 14E,06 23.85 60.75 13 15 48 3144.8

110.00 19 55 14 2219.89 -33.29 37.90 29.09 98.24 20 32 14 1619.9

110.00 12 49 2 3833.10 -3.43 131.72 21.97 55.97 13 49 35 3033.1

DIFFERENTIAL CQRR(CTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0599 TRA 2.6696 TC-i0.6178 BAU 1.5603 SGT 8618.0 _ 770.2 SG3 2766.1

ROE .2983 RRA -.0572 RC5 .6528 FAU .48960 RRT -.6861RRF -.7064 RTF .9946

FOE-t.5520 FRAIO.9007 FC-37.1039 SSP 29623 _ 8452.3 fl25 .0291 R13 -.9947

BDE .3023 8flA 2.6702 8C310.8518 FSP 9447 _1 8634.E 84;2 559.3 THA 176.46

NAP 164.17 ECC 1.1803

INJ 2 LAT INJ 2 LONG

-27.85 76.72

-11.34 151.50

-29.00 53.55

-10.31 133.39

-31,80 28.99

-7.87 125.45

ORBIT DETERMINATION ACCURACY

ST 1513.8 3R 514.2 SS 1844.0

CRT -.1544 CRS .4595 CST -.9413

LSA 2358.6 MSA 826.8 SSA 25.4

ELI 1515.6 EL2 508.9 ALF 177.05

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 346.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC

RL 146.38 LAL -.00 40.61 VL 32.807 GAL

RP 215.21 LAp -1.38

RC 289.518 GL 16.41

PLANETO(ENTRIC CONIC

C3 11,103 VHL 3.332

LNCH AZ14TH LNCH TIM(

90.00 16 43 19

90.00 11 6 32

100.00 18 19 54

100.00 12 12 38

110.OO 19 59 56

110.00 12 49 3

DIFFERENTIAL C_RRECTIONS

TOE -.0981 TRA 2.8185 TC-10.8356 BAU 1.6132

ROE .3026 RRA -.0523 RC3 .6295 FAU .45481

FDE-I.6212 FRAIO.7199 FC-35.4818 B�P 30615

ROE .3181 9RA 2.8190 0C310.8675 F8P 9141

DISTANCE 775.414 EARTH TO MARS

-3.76 AZL 88.35 HCA 237.07 SMA 166.27 ECC .21328 IHC 1.6480 VI 30.028

358.35 TAP 215.40 RCA 146.54 APO 226.00 V2 25.517

95.05 ETE 176.75 ZAC 86.02 ETC 258.31CLP 63.05

L_.

LOP 277.67 VP 22.822 GAP -0.50 AZIP 90.90 TAL

GP 2.33 ZAL 120.94 ZAP 63.07 ETS 180.50 ZAE

DLA 21.78 RAIL 171.05 RAID 6567.4 VI[L 11,510 PTH 2.00 VHP 3,227 OpA 11.27 RAP 163.81 ECC 1.1827

L-| TIN( INJ LAT INJ L_NG |NJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2858.07 -26.26 84.61 30.27 91.42 17 30 37 2238.1 -27.79 75.97

3972.39 -7.24 158.L_ 25.19 62.55 12 12 44 3372.4 -10.86 152.41

2526.64 -29.71 61.63 30.20 93.42 19 2 1 1926.6 -28.92 52.91

3759.04 -5.98 142.85 24.51 60.66 13 15 IT 3159.0 -9.85 136.20

2213.55 -33.23 37.42 29.76 98.52 20 36 52 1613.6 -31.70 28.52

3644.90 -2.98 132.34 22.64 55.93 13 49 46 3044.9 -7.43 128.08

N|0-COUItsE EXI[CUTioN ACCURACY ORS|T DI_TERMINATION ACCURACY

$GT 9010.9 8GR ?95.5 SG3 2677.2 ST 1589.3 SIR 521.4 86 1843.8

RRT -.6T25 RRtF -.8931 RTF .9948 CRT -.1851 CRS .4743 C3T -.946E

6943.T 223 .0291 R13 -.9949 LSA 2409.0 MSA 626.8 SSA 25.0

SGI 8925.6 SG2 565.5 THA 176.68 EL| 1591.9 EL2 513.4 ALF 178.$4
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19454)

LAUNCH DATE NOV 5 1984

HELI_ENTR|C CQISIC

RL 148.38 LAL -.00

RP 214,68 LAP -1.41

RC 290.491 GL 15.38

PLANETO¢ENTRIC CO_qiIC

C3 lt.2QO VHL 5.355

LNCH AZMTH LNCH TIME

90.00 16 49 28

90.00 11 5 14

100.00 18 25 35

100.00 12 11 46

110.00 20 4 52

110.00 12 49 1

FLIGHT TIN( 348.00 ARRIVAL DATE OCT 17 1945

DISTANCE 779.588 EARTH TO NARJ

LOt. 40.61 VL 32.809 GAL -3.84 AZL $8.34 HCA 218.84 SMA 186.31 (CC .21184 INC 1.$5S0 V| 10.0£8

LOP 278.84 VP 22.867 GAP -D.87 AZP 90.87 TAL 337o92 TAp ZlG.17 RCA 144.47 APO 285.15 VZ 25.554

GP 2.27 ZAL 121.50 ZAP 61.59 ETS 180.58 z_lq[ 9|.30 ETE 178.87 ZAC 8S.RO ETC 250.38 CLP $1.59

DLA 21.46 RAL 171.S8 RAO S58T.4 VEb 11.517 PTH 2.0| VHP 3.277 DPA 11.34 RAP 1S3.50 ECC 1.1853

L-I TIME IHJ LAT INJ LGNG INJ RT ARC INJ AZRTH INJ TIN( PO CST TIN INJ Z LAT INJ E LION&

2027.46 -28.25 83.83 30.99 91.81 17 30 35 2ZZT.S -2T.71 75.21

3968.73 -6.73 160.14 25.85 62,43 lZ 11 43 3388.7 -10.37 153.38

2517.54 -29.$7 60.95 30.91 93.78 19 7 33 1917.5 -28.$4 52.25

3773.91 -5.49 143.$8 25.18 80.57 13 14 42 3173.9 -9.37 137.04

220S.95 -33.16 35.91 30.49 98.61 20 4| 39 1806.9 -31.59 28.04

3657.27 -2.50 132.98 23.33 55.90 13 49 58 3057.3 -9.96 128.74

DIFFERENTIAL CCRRECTIONS NID-COURK EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE -.1353 TRA Z.9711 TC-11.0261BAU 1.664Z SGT RIRS.8 SGS_ 760.9 SG3 218T.5 ST 1687.1 SR 528.5 SS 1843.2

ROE .3089 RRA -.0476 RC3 .6082 FAU .43R69 RRT -.9504 RRF -.G79T RTF .9950 CflT -.1941CRS .4885 CST -.9504

FDE-t.GSS2 FRA10.5385 FC-33.8070 DRIP 31607 -SG8 9ZZS.Z RE3 .0292 RI3 -.99S1 LSA 2462.3 NSA SIS.1 SSA Z4.S

BIDE .3384 BRA 2.9715 BC311.0555 FSP $844 SGI 9ZOT.S SGZ 571,6 THA 276.87 ELI 1670.6 ELI 517.1 ALF 178.11

LAUNCH DATE NOV 3 1984 FLIGHT TIN( 350.00 ARRIVAL DATE OCT 19 1965

NELIOCENTRIC C(:NIC DISTANCE 703.787 EARTH TO MARS

RL 148.38 LAL -.OO LCL 40.$1 VL 32.812 GAL -3.98 AZL 8R.34 HCA 239.48 SMA 186.35 ECC .21442 INC 1.8639 V1 30.028

RP 814.58 LAP -1.43 _ 280.08 VP 82.911 GAP -0.04 AZP 90.85 TAL 337.51 TAp 216.98 RCA 148.39 APO 828.31 v2 25.590

RC 2R1.851 84. 18.33 GSP 2.21ZAL 122.23 zAP 60.14 ET9 180.61 zAE 89.59 ETE 178.97 ZAC 85.79 ETC 258.39 CbP $0.12

PLAN_TOCENTRIC C_MIC

CS 11.428 _ 3.380 DLA 21.13 RAt. 172.89 RAD $587.4 V(L 11.584 PTH 2.01VHp 3.328 DPA 11.3R RAP 183.23 ECC 1.1880

LNCH AZRTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 55 47 2918.83 -28.24 83.04 31.73 98.80 17 42 43 8218.8 -27.63 74.42

90.00 11 3 54 4005.67 -6.1R 181.10 85.55 68.31 18 10 39 3405.7 -9.85 154.33

100.00 18 31 27 2508.18 -29.83 60.86 31.65 94.14 19 13 15 1908.2 -28.74 51.57

100.00 12 10 55 3789.32 -4.9T 144.53 25.88 60.49 13 14 4 3189.4 -6.86 137.91

ltO.OO 20 9 53 2200.10 -33.09 38.39 3t.17 99.11 20 46 35 1800.1 -31.48 27.54

110.00 12 49 58 3870.20 -Z.01 133.69 86.04 55.27 13 50 8 3070.8 -8.49 127.42

DIFFERENTIAL CCRRECTION$ NID-COURN( 2XECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE -.1821 TRA 3.1280 TC-11.1985 RAU 1.7145 SGT 9499.4 _ 756.4 SG3 2497.9 ST 1748.9 SR 535.1 SS 1542.7

ROE .3152 RRA 0.0430 RC$ .7933 FAU .42464 RRT -.M48 _ -.8695 fiT1 r .9952 CRT -.2830 CRS .5035 CST -.9542

F0(-1.7484 FRA10.3507 FC-32.1740 Bile 32561 SG8 9429.5 R83 .0894 R13 -.0953 LSA 2518.3 R$A 825.1 IRA 24.1

DOE .$640 BRA 3.1263 9C311.2239 FSP 8545 SGt 9492.0 SG8 577.4 THA 177.04 ELS 1751.4 EL2 520.3 ALF 175.71

LAUNCH DATE NOV 3 1984 FLIGHT TIME 352.00 ARRIVAL DATE OCT 21 1955

HELIOCENTRIC CONIC DISTANCE 787.890 EARTH TO MARS

RL 148.36 LAL -.00 LQS. 40.61 VL 32.614 GAL -4.00 AZL 88.33 RCA 240.80 SRA 198.39 ECC .21505 INC 1.4715 Vl 50.026

tip 214.24 LAP -1.46 LOP 281.20 VP 22.955 GAP -9.00 AZP 90.82 TAL 337.07 TAp 817.87 RCA 146.31 APO 225.48 V2 25.626

RC 292.998 GL 1Q.28 GP 2.15 ZAL 122.90 ZAP 58.74 ETS 180.65 ZAE 87.22 (T8 179.07 ZAC 85.69 ETC 258.42 CLP 58.72

PLANET_ENTRIC CONIC

C3 11.804 VHL 5.408 DLA 20.83 RAL 172.91 RAO 8587.4 VEL 11.532 PTH 2.01 VHp 3.382 DpA 11.42 RAP 182.99 ECC 1.1910

LNCH AZMTH LNCH TIME L-1 TIRE [NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIR [NJ 2 LAT INJ 2 LONG

go.oo 17 2 14 2805.54 -28.21 82.23 32.49 92.81 17 48 59 2205.5 -27.55 73.83

gO.O0 11 2 30 4023.18 -5.64 162.09 27.28 62.20 12 g 33 3423.2 -9.32 155.34

100.00 16 57 26 2498.54 -29.58 59.55 32.40 94.51 19 19 5 1898.5 -28.64 50.87

tOO.OO 12 9 5R 3803.42 -4.43 145.42 26.60 60.41 13 13 24 3205.4 -8.34 138.81

110.00 2O 15 5 2193.04 -33.01 35.95 31.90 99.42 20 51 38 1593.0 -31.38 E7.OZ

110.00 12 48 49 3683.68 -1.50 134.36 24.77 55.85 13 50 13 3083.7 -5.97 128.13

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2284 TRA 3.2840 TC-11.3411 BAU 1.7633 3GT 9735,1 _ 752.6 SG3 2408.5 ST 1828.8 SR 341.8 SS 1841.9

ROE .3218 RRA -.0386 RC3 .7611 FAU .40955 RRT -.6312 RRF -.6534 RTF .9953 CRT -.2507 CRS .5178 CST -.957T

FDE-l.8064 FRAID.1827 FC-30.5562 BSP 33468 SG8 9784.1 R23 .0296 R13 -.9934 LSA 2577.0 NSA 823.7 SSA 23.7

BDE .3945 BRA 5.2642 0C311.3666 FSP 8248 SG1 9746.7 SG2 583.0 THA 177.20 EL1 1834.3 EL2 522.6 ALF 175.38

LAUNCH DATE NOV 3 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC C(_41C DISTANCE 798.059

RL 148.38 LAL -.00 LOt. 40.61VL 32.817 GAL -4.09 AZL 88.38 HCA

RP 213.93 LAp -1.48 LOP 282.36 _p 22.998 GAP -9,16 AZP 90.79 TAL

RC 2R4.131 GL 16.22 GP 2.09 2AL 123.39 ZAP 57.38 ET$ 160.$9 zAE

PLANETOCENTR|C CONIC

C3 1|.79S VHL 3.434 DLA 20.49 RAL 173.55 RAO $$9T.4 VEL 11.540 PTH

LNCH AZRTH LNCH TIM( L-I TIM( INJ LAT :NJ LONG INJ RT ARC INJ

IS.DO 17 8 48 2794.28 -28.17 81.41 33.27

IS.DO 11 1 4 4041.22 -5.07 163.10 27.99

100.00 18 43 35 2488.71 -29.33 59.98 33.19

100.00 12 8 59 3881.00 -3.87 146.33 87.33

110.00 20 ZO 83 2193.79 -38.93 35.30 38.$3

110.00 12 48 39 3697.68 -.99 135.09 15.58

DIFFERENTIAL CGRRECTION$

TOE -.278R TRA 3.4441 TC-12.4691 8AU 1.8119

ROE .3282 RRA -.0341 RC3 .7395 FAU .39479

FOE-I.DG84 FRA 9.9873 FC-20.9821 BDP 34360

DOE .4308 BRA 5.4448 9C311.4919 FSP 7247

EARTH TO MARS

841.78 SMA 186.44 [CC .21371 INC 1.8790 vl 30.028

359.63 TAp 818.41RCA 148.82 APO 228.68 v2 25.662

86.29 ETE 179.17 ZAC 85.61ETC 258.45 CLP 57.36

8.01VHP 3.438 OPA li.44 RAP 182.80 (CC 1.1941

AZMTH IHJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

93.08 17 53 22 2194.3 -2T.45 72.81

62.10 12 8 85 3441.2 -8.76 156.37

94.89 19 25 2 1898.7 -28.54 50.16

60.34 13 18 41 3882.0 -7.79 139.74

99.74 80 56 49 13R5.8 -31.24 28.49

55.83 13 50 IT 3097.7 -5.44 126.87

ORBIT DETERMINATION ACCURACY

ST 1912.9 _ 549.1 85 194104

CRT -.2785 CRR .5533 CST -.9908

L$A 2859,7 HSA $28.0 SSA 23.3

EL1 1919.4 EL8 584.6 ALF ITS.0T

NID-COURWE EXECUTION ACCURACY

SGT 91t94.1 _ 749.4 $4;3 8320.1

RRT -.9181NRF -.S40tJ RTF .9954

$6810088.3 R85 .0300 R13 -.9945

S811000§.0 888 $88.5 THA ITT.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 3 1964

HELIOCENTRIC C_NIC

RL 148.36 LAL -.DO

RP Z13.SZ LAP -1.50

RC Z95.ZSt GL 16.15

PLANETOCENTRIC CONIC

C3 11.9R4 VHL 3.463

LNCH AZNTH LNCH TIH(

90.00 1T 15 29

gO.DO 10 59 35

100.00 18 49 4?

100.00 12 T 58

110.00 20 25 4T

110.00 12 48 E7

FLIGHT TIM( 356.00 ARRIVAL DATE OCT Z5 1Ri5

DISTANCE 796.231 EARTH TO MARS

LOL 40.61 VL 32.860 GAL -4.16 AZL 88.51 HCA 242.97 SNA 186.40 ECC .21641 INC 1.6864 V1 SO.DE8

LOP 283.57 VP 23.041 GAP -9.32 AZP 90.77 TAL 336.16 TAP 219.13 RCA 145.13 APO EE6.R5 VE Z5.RRT

GP E.O4 ZAL 124.29 ZAP RE.US ITS 180.73 ZA_ 64.70 ETE 17R.ER ZAC 85.58 [TC 85R.47 CLP 58.04

DLA 20.14 RAL 174.61RAD 65E7.5 VEL 11.549 PTH E.OE VHP 3.466 DpA 11.44 RAp 16E.SE ECC 1.1974

L-i TIN( INJ LAT IHJ LONG 1HJ RT ARC IHJ AZNTH INJ TIN( PO CRT TIN INJ R LAT INJ E LONG

2782.81 -28,12 80.57 34.06 95.44 16 1 52 Ztit.R -Z?.S5 71.99

4059.77 -4.47 164.15 26.74 St.01 12 T t5 3459.S -R,18 157.43

2478.70 -29.47 50.08 $3.95 05.27 19 31 6 1RTR.? -ZR.4Z 49.43

3830.11 -3.3_ 147.28 n,O9 60.27 13 11 57 3259.1 -7.23 140.TD

2178.35 -32.64 34.74 33,42 100.06 21 2 6 1578.4 -31.11 RE.D5

3712.21 -.41 135,65 26.29 S5.R2 13 50 20 3116,2 -4.69 129.65

DIFFERENTIAL C_RRECTIONS MID-COURIME EXECUTION ACCURACY

TOE -.3323 TRA 3.6075 TC-11.5714 BAU 1.RSRO SGT10244.4 8TA 746.5 SG3 2232.T

ROE .3348 RRA -.D30D RCS .7184 FAU .3lOIS RRT -.eQS3 RRF -._67 RTF .iRE4

FDE-1.gE14 FRA 9.7716 FC-2T.4SRT RSP 35213 SGa10271.6 R85 ,0304 RS3 -.9R53

8DE .4717 DRA 3.6076 8C311.5937 FSP 7651 S6110264.4 SGZ 593.7 THA 177.47

LAUNCH DATE NOV 3 lg64 FLIGHT TIME 350.00

HELIOCENTRIC CCNIC OIITANC[ 800.408

RL 148.38 LAL -.DO LCX. 40.$1 VL 32.825 GAL *4.27 AZL 08.31HCA 244.16 SNA 186.54 ECC .21715

RP 613.31 LAP -1.52 LOP 2i4.Ti _p 23.084 GAp -R.46 A_P 90,74 TAL 335.GR TAP 21R.64 RCA 145.04

RC 295. 356 GL 16.07 GP 1.90 2AL 165.01 2AP 54.78 (T$ 160,76 2ARE 63.14 ETE 17R.34 ZAC 85.46

PLAN[TOCENI_|C CONIC

CS 12.207 VHL S.494 DLA 19.77 RAL 174.87 RAO 6567.5 V(L 11.558 PTH 2.02 VHp 3.557 DpA 11.43

LNCH AZI4TH LJ4CH TIN( L-I TIN( INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM

90.00 17 22 1e 2771.23 -2R.OT 79,73 34.5? 93.86 18 8 E? 2171.2

90.00 10 SO 6 4078.81 -3.86 165.21 29.51 61.R3 12 S 4 3478.8

100.00 1R 56 8 1468.54 -29.40 57,33 34,75 95.64 IR 3T 17 1858.5

100.00 16 e 55 SRSR.T3 -2.T0 148.15 28.8T 60.12 13 11 11 3tSS.T

110.00 2D $1 18 21?0.79 -31.75 34.17 34,20 100.39 tl T 29 1570.8

11D.00 It 4R 14 3TtT.tS .17 136.64 27.06 55.82 13 50 21 3117.t

DIFFERENTIAL C(_RECTIONS

TOE -.38R0 TRA 3.7756 TC-11.R502 RAU 1.904R

ROE .$419 RRA -.OL_S RC3 .997R FAU .355§5

FOE-1.STt4 FRA 9.579R FC-tS,Rt4T RIP $R054

ROE .51R9 BRA S.7757 BC311.STIT FRP 73S5

ORBIT DETERNIHATION ACCURACy

ST 1999,t SR 554.4 SS 1940.4

CRY -.3053 CRS .5486 CST -.R636

LEA 2703.1MSA 619.7 SEA 12.8

EL1 2006.9 EL2 525.R ALF !74.00

ARRIVAL DATE OCT 27 1965

EARTH TO MARS

INC 1.6936 Vl $0.028

APO 227.05 VE 25.731

ETC 258.48 CLP 54.75

NID-COURg(EXECUTION ACCURACY

SGTI0487.O SCR 744.0 SG3 2146.G

RRT -.5922 RRF -.R199 RTF .9955

S6810513.3 RE$ .0309 R13 -.9956

S6t10466.3 SGE 59R.7 THA 177.58

RAP 162.55 ECC 1.RDD9

INJ ELAT INJ 2 LONG

-27.24 71.16

-7.59 158.51

-28.$1 48.70

-S.94 141.66

-30.97 25.40

-4.SE 130.4_

ORBIT DETERNINATION ACCURACY

ST t088.2 SR 560.5 SS 1839.4

CRT -,3305 CRS .5667 CST -.9960

LEA tT70.S NSA 617.7 SEA 22.4

EL1 2069.9 EL2 526.8 ALF 174.59

LAUNCH DATE NOV 3 1R64

HELIOCENTRIC CONIC

RL 145.38 LAL -.DD

RP 213.01 LAP -1.55

RC 297.446 GL 15.95

PLANETOCENTflIC CONIC

C3 12.435 VHL 5.525

LNCN AZNTH LNCH TIM(

90.90 1y 29 9

90.00 tD 56 34

IOO.O0 19 2 35

rOD.DO IE 5 50

110.00 tO 36 55

110.00 16 AT 58

FLIGHT TIN( 360.00 ARRIVAL DATE OCT RS 1R85

40.81VL

DISTANCE 804.589 EARTH TO MARS

LOL 36.825 GAL -4,$7 AZL 58.30 HCA 245.35 SNA 186.60 ECC .E179E INC 1,7007 Vl 3O.ORR

LOP 285.95 VP 23.127 GAP -9.63 AZP 90.71 TAt. 335,19 TAP 620.54 RCA 145.R5 APO 227.66 1rE 65.765

GP 1.94 ZAL 125,74 tAP 53.53 ETS 150.79 ZA[ 81.SE ST[ 179.4R ZAC 85.40 ETC 658.49 CLP 55.51

DLA 19.39 RAL 175.54 RAD 6567.5 VEL 11.566 PTH 2.02 VHP 8,SIR DpA 11.41 RAP 186.48 ECC 1.2046

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ A_q4TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2759.55 -28.02 76.88 aS.TO 94.28 18 15 9 2159.5 -27.13 70.36

4099.$2 -3.24 165.31 30.51 6t.R5 12 4 55 3498.3 -6.9R 159.$2

2458.26 -29,33 55.50 55.56 96,05 19 43 33 1858.3 -28.18 47.96

3874.84 -2.OR 146.24 26.67 SO.IT 13 10 24 3274.R -6.04 |42.68

2163.10 -32.66 33.59 34.59 100,72 21 12 59 1563.1 -50.83 24.84

5742.77 ,TS 137.44 67.|9 55,82 13 50 21 3142.8 -3.T5 131.24

DIFFERENTIAL C_RRECTIONs

TOE -.4471 I_A 3.946R TC-11.7086 RAU 1,949?

ROE .5484 RRA -.ORES RC3 .9777 TAU .35163

FDE-2.0174 FRA 9.3646 FC-24.4535 0SRP 3SR?0

RDE .5669 BRA 3.9457 BC$11,7262 FSP 7005

LAUNCH DATE NOV 3 1994

HELIOCENTRIC CONIC

RL 14R.38 LAL -.00

RP 212.72 LAP -1.5T

RC 298.SRR GL 15.90

PLANETOCENTRIC CONIC

C3 12.S79 VHL $.560

LNCH AZ14TH LNCH TIM(

90.00 17 36 7

90.00 10 55 2

100.00 19 9 T

100.00 12 4 43

110.00 20 42 3R

110.00 1E 47 41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTtOTEO,6 SGR 741.8 SG3 2061.9 ST 2179.1SR 566.3 SS 1857,3

RflT -.5806 Rm r -.6055 RTF .9955 CRT -.3551CflS .5765 CST -.9684

S6810746.3 R25 .0313 Rt3 -.9956 LEA 2840.2 MSA 614.7 SEA 22.0

S6110769.3 SGZ 603.4 THA 177.69 EL1 2189.0 EL2 527.0 ALF 174.40

FLIGHT TIME 362,00 ARRIVAL DATE OCT 31 1965

DISTANCE 506.773

LOL 40.61 VL 31.830 GAL -4.47 AZL 88,29 HCA 246.55 SNA 186.65 ECC .21874

LOP 297.15 _p ES,169 GAP -9,79 AZP 20.68 TAL 334.68 TAp 221.23 RCA 145.83

GP 1.89 ZAL 126.46 tAP 51.32 ETS 180.92 ZA( 80.13 ETE 179.50 ZAC 85.35

EARTH TO MARS

INC 1.7076 vl 30.028

APO 227.49 V2 25.798

ETC 258.49 CLP 52.30

DIFFERENTIAL CORRECTIONs

TD[ -.5094 TRA 4.1115 TC-11.7466 BAU 1.9937

RDE .5553 RRA -.DIRT RC3 .R562 FAU .33715

FDE-2.0917 FRA 9,1994 FC-ES.OZS4 B_P 37955

BDE .6211 BRA 4.1215 RCSII.7S4S FSP 6609

DLA 19.00 RAL 175,tE RAO $597.5 V(L 11.579 PTH 2.02 VHP 3.683 DpA 11.37 RAP 162.45 ECC 1.2096

L-I TIME INJ LAY INJ L,(_IG |NJ RT ARC |NJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

2747.80 -27.96 76.02 36,54 94.70 18 21 55 2147.8 -67.01 69.48

4118.1R -t.60 167.42 51.12 61.7R t2 3 40 $519.3 -6.35 160.75

2447.89 -29.25 55.92 36,40 96.45 19 49 55 1947.D -28.05 47.22

S_93.41 -1,46 1SO.IS 30.46 60.14 13 9 39 3295.4 -5,42 143.71

2155.50 -32.55 33.00 35.80 101.05 11 18 53 1555.3 -30.$9 24.20

3758.77 1.38 158.18 68.76 55.84 13 50 20 3159.8 -3.1E 132.07

NI0-COURR( [v_CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT10947.1 SGR 740.0 SG3 19T8.7 ST 2172.4 SR 5Tt. O S$ 1935.2

RRT -,$493 RRF -.594? RTF ,9955 CRT -,3796 CRS .5R09 C$T -.9704

SG4DIOgT2.t R_3 ,0319 R13 -,9RS6 LSA 291t,| MSA 911.R SRA 21.7

S4110933,3 SGE 607,R THA 177,76 ELI E295.3 ELt 529.9 ALF 174.Z5

?17



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCM DATE NOV 3 1984

HELIOCENTRIC CONIC

RL 148.38 LAL -.00

RP 212.43 LAP -1.59

RC 298.59E GL 15.80

pLANETOCENTRIC CONIC

C3 18.932 VHL 3.596

LMCH AZMTM LNCH TIME

80.00 17 43 9

90.00 10 53 29

100.00 IS 25 44

100.00 12 3 35

110.00 20 48 Z8

110.00 12 47 ZS

FLIGHT TIN[ 364.00 ARRIVAL DATE NOV 2 1865

DISTANCE 912.960 EARTH TO NARD

LOL 4D.SI VL 32.633 GAL -4.§7 AZL 88.29 HCA 247,75 SHA 188.72 (CC .ZlDSO INC 1,7145 vl 3O.OE8

LOP 283.33 Vp 23.210 GAP -9.94 AZP SO.iS TAL 364,18 TAP Z£1.91 RCA 145.71 APO EET.TE V2 23,831

GP 1.84 ZAL 127.25 ZAP 51.15 ETS 180,$4 Z/dE 78.$8 ETE 179,57 ZAC $5.31 ETC 2S8.48 CLP 51.15

DLA 18.60 RAL 173.91 RAO $587.5 VEL 11.590 PTH 2.03 VHP 3.749 DpA 11.31 RAP 162.48 ECC 1.£198

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO C$T TIN INJ 2 LAT INJ E LONG

2733.00 -27.89 77.17 37.40 95.t3 18 28 45 2138.0 -23.88 68.84

4138.67 -1.94 168.56 31.98 81.74 12 E 28 3538.7 -5.TO 1St.9O

2437.46 -29.17 55.05 37.25 98.84 19 58 21 1837.5 -IT.RE 48.47

3912.45 -.81 151,30 31.33 80.12 13 8 48 3312.4 -4.78 144.77

2147.43 -32.45 32.41 38.63 101,39 21 24 13 2547.4 -30.54 23.72

3775.24 2.00 139.14 29.57 55.87 13 50 18 3175.2 °2.49 132.94

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( -.5740 TRA 4.3009 TC-11.7619 BAU 2.0368 SGT11183,T SGR 738.5 SG$ t697.3 ST 2307.6 $R 577.5 $S 1831.8

ROE .3825 RRA -.0153 RC3 .6393 FAU .32330 RRT -.3383 RRF -.3944 RTF .995§ CRT -.4009 CRS .6037 CST -.9?22

F02-2.0969 FRA 8.0965 FC-21.8428 BSP 38435 $8811160.1 923 .0325 R13 -.9958 LSA 2987.2 NSA 608.8 SSA 21.S

ROE .8768 BRA 4.3009 6C311.7792 FSP 6542 S8111173.4 SG2 612.2 THA 177.88 EL1 2379.4 EL2 328.4 ALF 174.13

LAUNCH OATE NOV 3 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 4 1983

HELIOCENTRIC C_NIC DISTANCE 81T.150

RL 146.38 LA L -.00 LOL 40.61 VL 32.837 GAL -4.88 A_.

EARTH TO MARS

88.29 iACA 248.95 814A 186.78 [CC .22051 INC 1.7213 Vl 30.028

25.883

49.99

1.2173

2 LONG

NP 212.13 LAP -1.81 LOP 269.55 VP 23.251 GAP -10,10 AZP 90.62 TAt. 333.62 TAP 222.57 RCA 148.39 APO 227.97 V2

RC 300.Q43 GL 15.70 GP 1.79 ZAL 128.03 2AP 30.01 ET$ 180.88 ZAE 77.28 IT[ 179.63 ZAC 83.28 ETC 238.47 CLP

PLAN[TOCENTRIC CONIC

C3 13.205 VHL 3.634 OLA 18.16 RAL t77.80 RAO 6567.5 VEL 11.601PTH 2.03 VHP 3.817 DPA 11.24 RAP 162.S0 ECC

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT ZNJ LONG |NJ RT AS(: INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ

90.00 17 50 15 2724.20 -27.81 76.31 38.27 95.53 !8 33 3g 2124.2 -26.75 87.81

90.00 10 51 59 4139.47 -1,27 169.72 32,8t 61.7t 12 I 13 3559.3 -5.04 163.07

100.00 19 22 2_ 2428,99 -29.08 $4.21) 39.11 97,24 20 2 32 1827.0 -27,78 45.73

100.00 12 2 27 3931.91 -.15 132.37 32.19 80.11 13 7 39 3331.9 -4.13 145.84

110.00 20 54 19 2139.31 -32.34 31.82 37.48 101.72 21 29 57 1539.5 -30.39 23.15

110.00 12 4T $ 3792.18 2.85 140.02 30.44 55.91 13 50 15 3192.2 -1.84 133.82

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.8424 TRA 4.4847 TC-11.TS99 BAU 2.0787 80T11377.9 I_R 737,2 SG3 1818.0 ST 2485.2 SR 582.8 SS 1828.2

ROE .$865 RRA -.0121 tiC3 .8209 FAU ,30990 RflT -.$490 RRF -.5T48 RTF .9954 CRT -.4225 CRS .8168 CST -.9739

FDE-E.1341FRA S.8044 FC-20.31|3 B_P 39187 SGa11401.8 223 ,D331 R13 -.9953 LSA 3064.7 MSA 803.4 SSA 20.9

ROE .7411BRA 4.4847 9C311.7733 FSP 8281 80111393.1 _2 616.3 THA 177.96 ELI 2476.1 EL2 523.5 ALF 174.03

LAUMCN DATE MO¥ 3 1964 FLIGHT TIN( 368.00 ARRIVAL DATE NOV S 1RS5

HELIOCENTRIC CONIC 01 STANCE $21.343

RL 148.38 LAL -.DO LOL 4O.St VL 32.841 GAL -4.79 AZL 83.27 HCA 250.15 _AA

RP 211.87 LAP -1.63 LOP 290.76 VP 23,291 GAP -1D. 25 AZP 90.59 TAL 333.07 TAp

RC 301.$6T GL 15.58 GP 1.75 ZAL 123.82 ZAP 48.81 ETS ISD,88 Z/q[ 75,88 ETE

PLANETOCENTRIC CONIC

C3 13.494 VHL 3.673 OLA IT.T8 RAL 178.31 RAG 85i?.5 V(L 11.6t4 PTH 2.03 VHp

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 17 57 24 2712.40 -27.73 73.48 39.16 9§.97

90.00 lO 50 22 4180.67 -.59 170.90 33,69 81.88

100.00 19 29 10 2418.50 -28.99 33,52 38.99 97.83

tOO.DO 12 I 17 3951.80 .52 153.46 33.08 80.11

110.00 21 0 14 2131.35 -32.23 31.23 38.34 102.08

110.00 12 46 42 3809.51 3.31 140,93 31.33 55.96

DIFFERENTIAL CORRECTIONS N|O-COUR9E ExECUTION ACCURACY

$GT11301,9 SGR 738.2 663 1740.4

RflT -.3382 RRF -.5657 flTF .9954

SG0t1605.3 923 ,0336 913 -.9955

S0111388.7 SG2 820.1 THA 178.04

TO( -.7130 TRA 4.8732 TC-11.T343 BAU 2.1197

ROE .3788 RRA -.0092 ItC3 ,8030 FAU .29852

FDE-Z.1639 FflA 8.6132 FC-19.0243 BSP 39932

ROE .6035 6flA 4.6732 8C311.7500 FSP 6030

LAUNCH DATE NOV 3 1864 FLIGHT Title 370.00

MELIOCENTRIC C_NIC

RL 146.38 LAL -.00 LOL 40.61 VL 32.844 GAL

EARTH TO MARS
186.$4 ECC .22145 INC 1.T280 vn 30.028
22s.22 RCA 145.4T AeO ttS.tt vt 25.003
179.70 ZAC 03,25 ETC 258.43 CLP 48.89

5.896 DPA 11.13 RAP 162.56 ECC 1.2221

IN_ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

18 42 ST 2112.4 -23.61 66.97

12 O 2 3580.7 -4.37 164.26

20 g 26 1816.5 -27.63 44.98

13 T g 3351.8 -3.48 I46.94

21 33 46 1531.6 -30.24 22.58

13 30 12 3209.5 -1.18 134.72

ORBIT DETERMINATION ACCURACY

ST 2584.4 SR 587.9 SS 1823._

CRT -.4427 CRS .6292 CST -.9753

LSA 3143.7 MSA 602.0 SSA 20.6

EL1 2378.2 EL2 524.4 ALF 173.95

ARRIVAL DATE NOV 8 1963

DISTANCE 825.537 EARTH TO MARS

-4.90 AZL 98.27 HCA 251.38 SNA 186.91 ECC .22245 INC 1.7346 Vl 30.028

223.86 RCA 145.33 APO 228.49 V2 25.926

179.76 ZAC 85.24 ETC 238.44 CLP 47.62

TOE -.7873 I_A 4.6854 TC-11.6947 BAU 2.1604

ROE .3843 RRA -.0045 RC3 ,3837 FAU .28394

F0[-Z.1909 FRA 8.4218 FC-17.7936 RIP 40839

ROE .8763 DRA 4.8354 BC311.7094 FSP 3783

RP 211.80 LAP -1,64 LOP 291.97 VlP 23,331 GAP -10,40 AZP 90,$3 TAL 332.50 TAp

RC 302.717 GL 15.47 GP 1.71ZAL 129.62 ZAP 47.84 ET9 180.90 ZAE 74.53 ETE

PLAN[TOCENTR I ¢ CONIC

C3 13.800 VHL 3.715 DLA 17.32 RAL 179,01 MAD 6567.5 V(L 11.627 pTH 2,04 VHP 3.939 DPA 11.07 RAP 162.69 ECC 1.2271

LNCH AZI4TH LNCH TIN( L-1 TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.DD 18 4 38 2700.84 -27.65 74.81 40.07 96.39 18 49 37 2100.6 -26.47 66,14

90.00 lO 46 48 4202.24 .11 172,1t 34.59 61.89 11 58 50 3602,2 -3.68 165.47

100.00 IS 35 58 2406.03 -28.69 52.76 39.89 99.02 20 16 4 1806.0 -27.48 44.24

100.00 12 0 7 3072,09 1,21 154.58 33,98 60.13 13 6 19 3572.1 -2.77 148.05

!10.00 21 6 14 2123.56 -32.12 30.63 39.22 102.39 21 41 38 1323.S -50.06 22.01

110.00 12 46 20 3827.30 3.99 141,80 32.2§ SG,0t 13 30 8 3227,3 -.SO 135.65

DIFFERENTIAL CDRRECTION6 RIO-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT117TS.T _ 735,4 $03 1864.9 ST 2685,4 AR 592,9 SS 1817.3

RRT -.S11)1 _ -.5574 RTF .9953 CRT -,4625 CRS .8415 CST -.9787

_11802.T R23 .0345 913 -.9954 LSA 3224.9 NSA 398.3 88A 20.3

S8t!1796.2 SGZ 623.7 THA 179.10 ELI 2680.D EL2 5_2.8 ALF 173.89

718



JPL TM 33.1OO EARTH--MARS TRAJECTORIEI (VOL. I. 1964)

LAUNCH DATE NOV 3 1984

HELIOCENTRIC CONIC

RL 148.38 LAL -.00

RP 211.33 LAp -1.4&

RC 303.736 GL 15.34

PLAN£TOCENTRIC CONIC

C3 14.126 VHL 3.758

LNCH AZNTH LNCH TIME

90.00 18 11 51

90.DO 10 47 14

100.00 19 42 49

100.00 11 58 57

110.00 21 12 17

110.00 IZ 45 58

FLIGHT TIM( 3?2.00 ARRIVAL BATE NOV 10 1045

DISTANCE Oil.T33 EARTH TO MARS

LOL 40.61 VL 3E.$48 GAL -5.0E AZL OR.El HCA 25E.58 SNA 1X.98 ECC .2E349 INC 1.741E vl 30.0E8

LOP 293.10 yp 23.371 GAP -10.55 kIP 00.52 TAL $31.01 TAP t14.49 RCA 145.19 APO 2ti. TT VE ES.R$i

GP 1.$7 ZAL 130.43 ZAP 48.80 ET$ 180.91 ZAE 73.t0 ETE 17R.8£ ZAC 85.£3 [TC E58.41 CLP 48.78

OLA 16.86 RAL 179.78 RAD 6587.6 VEL 11.641 PTH 2.04 VHF 4.031 OPA 10.98 RAP 162.84 ECC 1.E3ES

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ t LONG

2688.94 -ET.5S 73.76 tO.iS Bi.iO 18 SI 31 E08R.B -26.33 95.31

4224.18 .82 173.33 33.52 81.G0 11 ST 38 3824.t -E.RT 189.70

2393.59 -E8.TS $2.00 40.11 98.41 20 22 44 1795.6 -27.33 43.50

3992.77 1.91 lSS.T1 34.91 60.16 13 S 30 3302.8 -2.07 149.19

2115.63 -32.00 30.04 40.11 102.72 El 47 33 1515.6 -29.92 21.45

3845.4D 4.88 14E.82 33.18 58.10 13 SO 3 3E4§.S .GO 138.80

DIFFERENTIAL C,ORRECTIONs

TOE -.8841 TRA 5.0641 TC-11.63E9 BAU 2.1995

ROE .391R RRA -.0041 RC3 .5688 FAU .2709|

FOE-E.2124 FRA 8.2845 FC-IR.GOTT B8P 41358

BOE .948R MA 3.0(141 0C311.6468 FSP 5548

LAUNCH DATE NOV 3 1964

HELIOCENTRIC CONIC

RL 14R.38 LAL -.00

RP 211.0R LAP -1.68

RC 304.746 GL 15.21

PLANETOCENTRIC CONIC

C3 14.471VHL 3.804

LNCH AZIATH LNCH TIM(

90.00 18 19 7

90.00 10 48 40

100.OO 19 49 4E

100.00 11 57 48

110.00 21 18 23

110.00 12 45 34

NID-COURI[EXECUTIONACCURACY

SGT119T0.2 SMI 754.8 SG3 1591.$

RRT -.5t06RNF -,5499 RTF .BBSt

S8811992.7 R23 .0352 R13 -.9933

Sr.4#1976.3 _ 927.0 THA 178.1E

FLIGHT TIME 374.00

Dt$TANCE 833.931

LOL 40.81 VL 32.933 GAL -5.15 AZL 88.13 HCA 133.79 SNA 187.03 (CC .12458

LOP 294.40 VP 23.410 GAp -10.71 AZIP $0.49 TAL 331.31 TAP 213.10 RCA 143.04

GP 1.63 ZAL 131.25 ZAP 45.80 ITS 180.91 ZA[ 71.91ETE 179.97 ZAC 83.23

OLA 16.42 RAL 180.44 RAO 8_7.9 V[L 11.836 PTH 1.95 VHP 4.107 SPA 10.85

L-I TIN( INJ bAT INJ _ INJ RT ASC INJ A_ATH INJ TIM( PO CST TIM

2677.33 -E7.48 TE.B3 41.93 IT.St 19 3 44 2077.3

4246.4? 1.54 174.57 36.41 9|.71 11 59 17 3646.5

2385.21 -E9.99 3t.14 41.T3 R9.79 20 _0 R7 1795.2

4013.82 2.91 156.R7 35.86 90.11 13 4 40 34|3.9

2107.70 -31.90 L_J.46 41.01 103.05 11 53 31 1507.7

3884.09 5.39 143,79 34.14 Sl. lt 19 49 59 3294.1

DIFFERENTIAL C_RRECTION8

TOE -.044R TRA 5.2670 TC-11.35E8 BAU 1.1394

ROE .399R RRA -.001R RC3 .3525 FAU .23874

FDE-E.230R FRA 8.0466 FC-|5.4793 RSP 4203?

BOB 1.0259 ORA 5.2870 0C311.5700 FSP 5315

ORBIT DETERI41NATION ACCURACY

ST E768.0 SR 397.8 S8 1810.1

CRT -.4SOT CR8 .63E9 CST -.977R

LEA 3307.9 NSA 384.8 88A 20.0

EL1 2783.3 EL2 3E1.2 ALF 173.88

ARRIVAL DATE NOV 1E 1985

EARTH TO MARE

INC !.7478 Vl 30.018

APO 229.08 V2 23,R88

ETC 258.38 CLP 43.7R

RAP 163.02 ECC 1.2362

INJ ELAT INJ 2 LONG

-ES.tT 84.50

-2.25 18T.94

-R7.17 42.T7

-1.58 130.33

-19.TS 10.I9

.RI 137.57

ONB|T OET[IMA|NATION ACCURACY

87 2972.4 _ 801.2 88 t801.8

CRT -.4908 CR8 .8842 CST -.9790

LEA 33BE.7 MSA 590.4 SEA 18.7

ELI 2888.8 EL2 S19.1 ALF 173.83

M1D-COURI[ EXECUTION ACCURACY

SGTSltS4.S SA;N 734.3 SG3 |510.3

RRT -.3119 RNF -.3427 RTF .R931

S8811174.7 RE3 .0390 R15 -.9958

SG112190.A 9BE 630.1 THA 178.11

LAUNCH DATE k_V 3 1964

HELIOCENTRIC CCHIC

RL 148.3R LAL -.00

RP 2|0.$2 LAP -1.68

RC 305.T48 GL 15.07

PLANETOCEMTRIC CONZC

C3 14.R37 VHL 3.852

LNCH AZNTH LNCH TIME

90.00 18 29 ZA

90.00 10 44 ?

100.00 19 3S 37

100.00 11 58 38

110.00 21 E4 32

110.00 12 45 10

FLIGHT TIM( 376,00 ARRIVAL OATE NOV 14 1RS5

DISTANCE 838.180 EARTH TO MARS

LOL 40.61 VL 32.857 GAL -5.27 AZL 8S.E5 MCA 255.01 SNA IS7.13 ECC .225T2 INC 1.7540 VI 30.028

LOP 295.61 VP 23.448 GAP -10.86 AZP 90.45 TAL 330.70 TAP 225.71 RCA 144.88 APO 229.38 VE 28.013

GP 1.59 ZAL 132.08 ZAP 44.82 ETS 180.93 ZAE 70.65 ETE 179.93 ZAC 85.24 ETC E58.35 CLP 44.80

OLA 15.95 flAL 181.16 RAO 6587.6 VEL 11.671 PTH 2.05 VHP 4.184 SPA 10.72 RAP 183.23 ECC 1.2442

L-I TIME INJ LAT ZNJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2813.82 -27.3t 72.10 42.88 97.61 19 10 50 ZOiS.8 -26.02 iS.iS

4ESB.lO 2.27 175.84 37.43 61.77 11 $5 16 3669.1 -1.52 188.21

2374.91 -28.56 50.50 42.68 99.17 20 36 1E 1774.0 -27.01 4E.OS

4033.24 3.35 158.05 36.83 60.28 13 3 51 3433.2 -.83 151.52

2099.84 -31.76 20.86 41.95 103.37 21 59 32 1499.8 -E9.S9 20.$4

3883.08 6,11 144.79 35.12 56.30 13 49 33 3E83.1 1.64 138.58

DIFFERENTIAL C_RRECTIONS

79E-1.O881 TRA 5.4753 TC-11.4851 BAU 2.2767

ROE .4078 RNA -.0OO0 RC3 .5367 FAU .24684

FDE-E.2459 FRA 7.8805 FC-14.40ET BSP 42711

BOG 1.1080 BRA 5.4753 6C311.4776 FSP 5093

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GTIE333.1 SGR 734.1 SG3 1451.3 ST ERTT.7 SR 609.7 SS 179E.3

flRT -.5059 RRF -.5364 RTF .9950 CflT -.5153 CRS .6750 CST -.9800

$881E333.0 R23 .0368 R13 -.9930 LEA 3478.9 NSA 586.4 SEA 19.4

S8112338.7 S_ 632.9 THA 178.27 ELI E994.6 ELI 517.0 ALF 173.82

LAUNCH OAT[ NOV 3 1964 FLIGHT TIME 378.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 148.36 LAL -.00

RP 210.5R LAp -1.71

MC 306.737 C4. 14.9E

PLAN[TOCENTRIC C_441C

C3 15.228 VHL 3.90E

LNCH AZMTH LNCH TINE

90.00 18 33 43

90.00 10 42 54

100.00 20 3 33

100.00 11 53 25

110.00 21 30 4E

110.OO 12 44 48

DISTANCE 841.3_1

LOL 40.81 VL $2.891 GAL -5.41 AZL 08.14 HCA

LOP 296.R4 VP ES.4RS GAP -11.01 AZP S0.41 TAL

r_p 1.55 ZAL 13E.92 ZAp 43.87 ETS 130.94 ZAE

EARTH TO MARS

139.23 _I4A 187.20 ECC .E2691 INC 1.7603 vl 30.028

330.0Q TAP EEE.3D flCA 144.7E APO 229.68 V2 26.043

EB.42 (T[ 179.88 2AC 85.26 [TC 238.31CLP 43.85

OLA 15.49 RAL 181.89 RAB E567.S V[L 11.999 PTH 1.09 VHP 4.293 DPA 10.58 RAP 163.48 [CC 1.2506

L-! TIME IHJ LAT INJ LONG INJ RTIASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2854.43 -E7.23 71.28 43.65 98.0| 1R 17 58 E054.4 -25.88 62.89

4292.06 3.01 1TT.12 38.4E 61.83 11 54 8 3692.1 -.78 170.49

2384.7E -29.48 4R.78 43.64 99.54 20 4E 58 1764.7 -E6.83 41.33

4057.01 4.08 159.24 37.93 90.38 13 3 E 3457.0 .10 15E.71

2092.04 -31.83 E9.30 42,8R 103.SR E2 S 34 1492.0 -L_9.43 19.79

$902.43 i.84 143.91 31.11 3i.43 13 49 49 3302.4 E.37 139.57

DIFFERENTIAL CCIIRECTIQN8 NI0-CoUR8[ EItCUTION ACCURACY ORBIT OETERN|NATION ACCURACY

10E-1.1140 TRA 5.8900 TC-11.3397 RAU 1.314E SG711505.9 16R 733.i I83 1394.3 8T 3084.0 M 810.9 88 ITOI.E

ROE .4180 RRA .0016 RC3 .3213 FAU .E3SEO RRT -.4105 RmF -.3301 R11r ._49 CRT -.5310 CR8 .8853 CST -.9808

FOE-E.ESSR FRA 7.8787 FC-13.3735 SIP 43383 S88123RT.1 RE3 .0377 RIB -.9149 LEA 3566.1 NSA 38E.3 $8A 19.1

BO[ 1.1R91 BRA S.6900 DC311.3887 FSP 4878 S8112111.0 SGI $33.$ 114A 179.31 EL1 3101.3 ELI 514.7 ALF 17_.8R

/
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 3 1964

HELIOCEMTRIC COMIC

RL 148.36 LAL -,00

9P 210.34 LAP -1.72

RC 30T.Tt9 GL 14.77

PL ARE TOCENTR ZC *C(_41C

C3 15. SSS VHL 3.954

LMCH AZMTH LNCH TIME

90,00 18 41 3

90.00 10 41 2

100.00 20 10 31

100.00 11 54 1.5

110.00 21 36 55

110.O0 12 44 21

FLIGHT T|M( 360.00 ARRIVAL DATE NOV 18 196S

40.61 VL

DISTANCE 846.528 EARTH TO MARS

LOL 32.866 GAL -5.54 AZL 88.23 HCA 257.48 SNA 187.28 ECC .22819 INC 1.T666 vl 30.026

LOP 298.06 VP 23.522 GAP -11.16 4ZP 90.38 TkL 328.42 TAp 286.87 RCA 144.55 APO 230.01 V2 81.071

GP 1.42 ZAL 133,76 ZAP 42.95 ET6 180.8S ZAE 68.81 ETE 100.08 ZA¢ 8S.88 ETC SIS,28 CLP 42,83

DLA 15.01 RAL 182.61 RAO 6567.6 VEL 11.706 PTH 2.08 VHp 4.344 DPA ID,48

L-I TIME INJ LAT INJ L(_IG INJ RT ASC IHJ AZNTH IMJ TIM( PO CST TIN

2643.20 -27.14 70.48 44.84 98.40 19 25 S 2043.8

4315.32 3.75 178.42 39,43 61.91 11 52 97 8715.8

2354.65 -28.35 49.04 44.62 99.91 20 49 48 1754.6

4079.11 4.82 160.46 36.84 60.46 13 8 14 3478.1

2084.34 -31.51 27.74 43.63 104.00 22 11 88 1404.3

3922.16 7.58 146.87 37.15 56.57 13 4R 48 3888,2

RAP 163.76 ECC 1.2374

INJ t LAT IMJ 8 LONG

-ES.TO SE.11

-.03 171.?9

-86.68 40.$3

.IS 1S3.SS

-19.86 18.23

3.13 tAO.SO

DIFFERENTIAL CORRECTIONS

TDE-I.ZD3Z TRA 5.9102 TC-11.2339 8AU 2.3510

ROE .4244 NRA .OOZS RC3 .5063 FAU .22396

FOE-2.2631 FRA 7.4931 FC-12.3990 8SP 44031

ODE 1.2758 BRA 5.9102 0C311.2453 FSP 4668

MID-COURSE EXECUTION ACCURACY Qit8lT DETERMINATION ACCURACY

SG712871.8 SGR 733.8 SG3 1319.5 ST 3191,8 8a DlS.O St 1768.8

RflT -.4938 RRF -.5280 RTF .R940 CRT -.S4iO CRS .8854 CRY -.981?

SG812693.| R83 .0368 R13 -.9847 LSA 3854.DMSA 578.4 SSA 16.S

S_112677.0 SG8 857.0 THA 178.56 EL1 320R.3 EL2 S|2.3 ALF 173.$4

LAUNCH DATE NOV 3 1964 FLIGHT TIME 382.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CC_IC

RL 148.36 LAL -.00

RP 210.10 LAp -1.74

RC 308.$91 GL 14.62

PLANETOCENTRIC CC4qIC

C3 16.075 VHL 4.009

LNCH AZMTH LNCH TIME

go. Go 18 48 23

90.00 10 39 31

I00.00 20 17 30

100.00 11 53 4

110.00 21 43 8

110.00 12 43 55

DIFFERENTIAL CORRECTIONS

TOE-1.2955 TRA 6,1366 TC-II.OSS3 BAU 2.3674

ROE .4330 RRA ,0039 RC3 ,4918 FAU .21305

FOE-2.2660 FRA 7.3119 FC-11.4744 BSP 44679

BOA 1.3659 6RA 6.1366 8C311.1092 FSP 4467

DISTANCE 850.72S EARTH TO MARS

L_ 40.61 VL 32.870 GAb -5.68 AZL $8.23 HCA 256.66 SNA 187.36 ECC .2£946 INC I.TT£R Vt 30.088

LOP 299.29 VP 23.358 GAP -11.31 AZP 80.35 TAL 328.75 TAP 227.45 RCA 144.37 APO 830.35 V2 66.098

GP 1.49 ZAL 134.62 ZAP 42.06 ETS 180.95 ZNE 87.05 ETA 180.07 ZAC 85.31 ETC 258.22 CLP 42.04

OLA 14.52 RAL 183.33 RAO 6567.6 VEL 11.724 PTH 2.07 VHp 4.427 SpA 10.86 RAP 164.05 ECC 1.2446

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ I L_NG

2632.13 -27.03 69.66 45.$4 88.76 18 32 15 2032,1 -25.54 $1.34

4338.89 4,51 178,74 40.47 62.01 11 51 49 3738.9 .73 173.10

2344.72 -28.23 48.32 45.61 100.26 20 56 35 1744.7 -28.52 39.84

4101.53 5.57 161.71 89.88 60.58 13 1 26 3501.5 1.61 153.16

20?6.75 -31.38 27.18 44.82 104.31 22 17 45 1476.8 -29.10 18.72

3942.26 8.33 147.93 58.80 56.75 13 49 38 3342.3 3.89 141.65

HID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12863.0 SGR 733.8 SG3 1257.0 ST 3299.1 SR 618.8 $6 1?54.8

RRT 0.4888 RRF -.5118 RTF .9944 CRT -.5603 CR6 .7049 CST -.9624

S8812854.0 R23 .0395 R13 -.9945 LSA 3743.9 MSA 574.1 66A 16.6

SGl12868.1 SG2 639.9 THA 178.38 ELI 3317.7 EL2 508.8 ALF 173.85

LAUNCH DATE NOV 3 1g64

HELIOCENTRIC CON|C

RL 146,38 LAL -.00

RP 209.88 LAP -1.75

RC 309.654 GL 14.46

PLANETO(ENTRIC CONIC

C3 16.536 VHL 4.067

LNCH AZMTH LNCH TIME

90.00 18 55 42

90.00 10 38 O

1OO.00 20 24 29

100.00 11 51 55

110.00 21 49 23

110.00 12 43 30

DIFFERENTIAL CCRRECTIOH3

79E-1.3913 TRA 6.3688 TC-tO.9516 8AU 2.4237

ROE .4419 RRA ,0046 RC3 .4778 FAU .20252

FDE-2.2667 FRA 7.1302 FC-10.6012 BSP 45283

BOA 1.4596 8RA 6.3688 BC310.9621 FSP 4269

LAUNCH DATE NOV 3 1964

HELIOCENTRIC COLIC

FLIGHT TIME 384.00 ARRIVAL DATE NOV 2£ 18S5

DISTANCE 854.923 EARTH TO MARS

LOL 40.61VL 52.875 GAL -5.83 AZL 86.28 HCA 259.91SNA 187.44 ECC .13081 INC 1.7781 ¥! 30.028

LOP 300.52 VP 23.593 GAP -11.47 AZP 90.31 TAL 328.07 TAp 227.88 RCA 144.17 APO 230.70 V2 26.114

GP 1.45 ZAL 135.46 ZAP 41.20 ETS 580.85 Zk( 65.87 ETA 180.12 ZAC 85.33 (TC 258.17 CLP 41.18

OLA 14.02 RAL 184.06 RAD 6567.7 VEL 11.744 PTH 2.07 YHP 4.512 OPA 10.09 RAP 164.37 ECC 1.2722

L-I TIME 1NJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME I_ C6T TIM INJ 2 LAT INJ 2 LONG

2821.25 -26.91 68.9! 46.86 99.15 19 59 24 2021.2 -25.37 60.58

4362.75 5.27 181.06 41.53 62.14 11 $0 43 3762.7 1.50 174.43

2334.95 -26.11 47.62 46.62 100.61 81 3 24 1733.0 -26.36 39.26

4124.27 6.33 162.97 40.95 60.78 13 0 58 3324.3 2.36 158.41

2069.30 -31.25 26.64 45.81 104.61 82 23 32 1469.5 -28.95 18.20

3962.69 9.09 149.03 59.27 58.91 13 48 35 3362.7 4.67 142.73

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12989.3 _dl T33.8 IG3 1198.4 ST 3407.6 Sit 622.T 66 1738.6

RRT -.484i RRF -.Ills NTF .8842 CRT -.5740 CR6 .7143 ClT -.9630

S88130|0.0 R83 .0401 Rt3 -.8843 LSA 3834.2 MSA 570.0 66A 18.4

S8111994.8 _ 84|.7 THA IT8,43 EL1 3426;7 EL2 §07.0 ALP 173.68

FLIGHT TIME 388.00 ARRIVAL DATE NOV 24 1965

OISTAN¢E 8S9.1t9 EARTH TO NARS

RL 148.58 LAL -.00 LGL 40.61VL 32.880 GAL -5.98 AZI. _.t| HCA

RIP 209.66 LAP -1.TS LOP 301.75 _P 83.628 GAP -11.88 AZP 90.18 TAIL.

RC 310.607 GL 14.29 GP 1.42 ZAL 138,34 ZAP 40,38 [TS 180.98 ZN[

PLAN£TOCENTRIC COLIC

C3 1?.030 VHL 4.127 OLA 13.$l RAil. 184.T8 RAiD 8SST,T VEL 11.76§ PTH

LNCH AZMTH LNCH TIME: L-I TIM( INJ LAT INJ _ INJ RT A$C

90.00 19 3 2 2810.57 -18.80 86.15 4T.69

so.oo 10 36 30 4588.88 6.03 168.44 48.61

100.00 20 31 28 2825.37 -2T.tl 48,03 47,65

100.00 11 50 43 4147.31 7.10 ll4.15 41.04

110.O0 21 55 38 2OASI.,MP -$1.18 18.11 41.it

110.00 12 43 4 5985.45 9,11 150.14 40._

DIFFERENTIAL C(_RECTIONS NID-COUR_ [vICUTION ACCURACY

T0[-1.4103 TRA I.lO?l TC-30.7886 IAU 1.4567 88713140.6 8DR T34.1 8173 1138.1

ROE .4510 RRA .OOsO RC3 .4141FAU .18131 RRT -.481| RmF -.$159 RIF .8838

FDE-2.2643 PRA 6.9301FCS-8.TTTO DIP 4S804 1_113161.1 RI3 .0416 RS3 -.6140

DO( 1.3571DRA 1.10T6 iC310.8038 FSP 40i0 S8113145.4 SG2 M3.3 THA 178,48

761.14 IMA 187.51 [CC .18228

3£T,88 TAP 116.SIRCA 148.87

64.74 [TE 180.18 ZAC 85.40

1.06 VHP 4.$91 OPA 9.90

INJ AZNTH INJ TIN( PO CST TIN

99.51 19 46 33 1010.8

61.16 11 49 57 3788.9

100.1)(, 81 10 14 1715,4

80.66 |t 58 53 3647o$

104.60 II 30 0 1481.0

ST.10 13 48 18 3388.5

INC t.TSSI Vt 30.028

APO 151.07 V2 26.145

ETC 258.12 CLP 40.34

RAP |64.T3 ECC 1.2803

INJ £ LAT INJ 2 LONG

-IS.21 38.65

2.28 175.78

-26.19 38.58

3.16 137.67

-El.?T 1T.TO

3.46 143.82

ORBIT DETERMINATION ACCURACY

ST $518.S SR 626.3 SS 1T23.0

CRT -oSSTO CR8 .7235 CST -.8836

L$A 3815.1 NSA $63.8 664 18.1

ELI 3556.1 EL2 S04.2 ALF 1_3.91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 3 19G4

HELIOCENTRIC CONIC

ML 143.$8 LAL -.DO
RP |00.44 LAP -l.Te

MC 313.551 GL 14.It

PLAN[TQCENTR|C CONIC
C3 iT.SOt VHL 4.1it

LNCH AZHTH LNCH TIN•
00.00 10 lOtl

90.00 lO 35 1

IO0.O0 tO 33 E?

tOO.O0 11 44 34
110.00 tt I 54

110.00 12 4E 39

FLIGHT TIN• $44.00 ARRIVAL DATE NOV ES |SOS

DISTANC• $63.$|3 •ARTH TO MARS
LOL 40.61 VL 33.844 GAL -4.13 AZL 8D.|t HCA |43.38 IdGA 14T.41 •CC .Z$STI INC t. Ttt$ Vl 30.0t8

LOP 50•.90 VP t$.EG• GAP -1|.77 AZP J0.|4 TAL 584.44 TAP •L_).04 RCA 143.?S APO £$1.45 Vt 04.1T4

GP 1.34 tab 13T.81 tAP H.5A •TO l$•.tl ZA[ 4S.44 ETE 180.E0 ZAC 44.4S •TC t$D.OG CLP 39.58

DLA !$.08 RAL 145.53 RAO 4547.7 VEL 11.747 PTH t.04 VHp 4.44T OPA 9.?1 RAP SiS.It •CC 1.0448

L-I TIN• IMJ LAT INJ LONG INJ fiT AIC INJ AZMTH INJ TIN• FO COT TIM INJ • LAT INJ t LONG
tOO•.lO -44.41 8T.41 48.94 99.8T II 53 41 tO00.l -tO.04 SO.It

4411.R8 4.80 183.08 43.?_ 68,43 II 44 )3 _J|J,3 3.•4 17T.14

3313.84 -87.84 44.til 4•.49 101_89 Et t? S tTt4.O -24.08 3?.43

4IT•.l_ 7.4? 1AS.SO 45.15 41.07 IE S• Y 35?•.4 3.tO tS_.tS

• 054.85 -31.0Q 85.58 47,84 |03.14 EE 38 • 1494.4 -88.81 IY.£I
4004.S3 10.44 tSI.L_ 41.45 $?.38 13 4D 83 3404.5 4.£S 144.43

DZFFERENTIAL C_RRECTION4 NIO-COURS[ EX[CUTIQm ACCURACY

TDE-I.SO$3 _A 4.SStO TC-10.4848 BAU E.494T IGTl$tl4.l Ell T54.3 843 INt.?

ROE .4404 NRA .0050 MC3 .4308 FAU .|GZGT RRT 0.4T01 NNF -.5J48 RTI r .IHIST
FOE-R.•SS• FRA 4.?TOE FC$-9.0040 •SP 44480 S481330T. I •33 .0430 R13 -._SY

BO[ I.SSOS IRA 4.85•0 •C310.4303 FSP 3084 SG113L_t.3 SGt 144.1 THA 178.48

LAUNCN DATE NOV 3 1964 FLIGHT TIN[ 390,00

HELIOCENTRIC C_NIC O|4TANC( MT.30$

HL 143.44 hA4. -.00 LGL 40.41VL 38.889 GAL -4.18 A_. 48.8OR CA 803.88 4NA 187.40 (¢¢ .834L_I

too.z4 LAP -I.Y8 L_P 304.88 vP 83.401 GAP -21.93 AZP •.tO TJL ORS.D4 TAP 181.93 •CA 143.54

RC 318.484 GL 13.95 r_ t.SS ZML 138.01 RAP M.?$ ET8 110.11 7_E I1.53 ETE tiO.IA ZAC iS,St
PLMAETOCENTMIC CONIC

CS 14.104 VHL 4.•SO DLA 18.51 _ 188.84 MAD 8SIT.7 _ 11.330 m 8.OIvNP 4.?TO OP4 0.3S
t.NCH AZHTH INCH TIN• L-I Title INJ LAT IMJ I.GNG INJ MT AIC IMJ AINTH llIJ TIN( POCST TIN

00.00 IS IT 3t 8388.18 -t4.33 sl.eO SO.N 100.31 I0 0 4t 114t.0

00.00 tO 33 33 4434.44 ?.SO 1OS.II 44.11 I,t.eS t1 4T 80 91r43.9
100.00 80 45 tS t30Q.4t -t?.?4 43.01 400T4 101.81 8|83 $1 tTOQ.8

100.00 11 44 L_ 4184.E4 1.14 IWJ.M 44.Et IS.ST 18 M II 13•4.8

110.00 R9 8 10 Z04T.48 -30.8T ES,O0 41.88 |05.41 83 48 18 1447.8

IlO.OO I• 48 IS 4083.98 11.48 158.44 41.U ST.S8 13 48 19 3415.8

OIFF[RENTIAL C_RM•CTION4 NIO-CQURS[ _CU_ ACCURACY

TOE-S.S948 TRA 7.1041 TC-10.4494 |AU 8.5313 liT39480.$ Im T94.S so3 1o_?.8

HOE .4701RRA .0048 Re3 .4371 FALl .ITLqJ3 8RT -.4TieR I iF -.3130 RTF .9934
FOE-9.OSOO FRA 4. 5909 FC3-4.8489 OgP 4TOGO |G_1444|.8 88 .0443 fl13 -.4834

BOO I.TSZ7 lIRA 7.1041 8C$|0.4384 FlIP 3?15 9113433.1 ltl SAS.T ?HA 178.30

ORBIT DETENN|NATIGN ACCURACY

IT _SS.T M 4£8.8 44 1705.0

CRY -.51393 all .T3£4 CIT -.8439

L4A 4014.T NSA S41.S 41A IT.l
[J.I 3145.T ELI 301.3 ALF 1T3.04

ARRIVAL •AT• NOV 84 tOSS

EAIITH TO MARl

INC l.TOTS V| 50.0£8

APO 831.83 V8 111.194

ETC 831.00 CLP _I.T3

RAP tAR.St ECC 1.£8?8

INJ 8 LAY INJ • LONG

-14.87 34.49

3.44 IT8.Sl

-lS.ll 37.31

4.74 110.11

-88.44 11.?3

?.04 14G.0S

QNIJIT OET[IRAINATION ACCURACY

IT 3734.S M 433.1 IS 1415.0
CRT -.4||3 CRS .T410 COT -.8843

LSA 4t04.0 MOA 557.3 $$A IT,?

ELI 3754.8 •L• 498.3 ALF 173.94

LAUNCH OAT[ NOv 3 14G4 FLIGHT TIN• 391.00

HELIOCENTRIC CONIC

RL 148.$8 LAL -.00

RP EOO.04 LAp -1.00

MC 314.411 4L tS.?T

PLAN(TOC[MTHIC CONIC

CS 1t.100 VHL 4.313

LNCH AZNTH LNCH TIN(
00.00 10 44 57

00.00 ID 33 ?

100.00 30 St 84

|OO.O0 l| 47 tl

110.00 91 14 34

110.00 It 41 4T

OlSTANC[ 071.691

LOb 40.41 VL S•.I|4 GAL -4.44 A_ 81.80 HCA •44.84 _4A

LOP 305.44 _p tO.TO4 GAP -t•.O_ A_P SO.14 TAL $35.19 TAp

GP 1.44 ZAL 138.4? ZAP 37.94 [TO 110.35 ZA[ GI.44 •TO

ARRIVAL DATE NOV SO lOSS

EARTH TO MARS

107.78 ECC .tOGS? INC t.8OSG VI 30.014

338.05 •CA 143.S0 Alto tS9.tl vt tl.ttt

OlD.OR ZAC IS.S? tic t$T.94 CLF 3T.00

DLA 11.99 HAL 118.48 RAO 154T.8 V[L 11.835 PTH t.lO VHP

b-I TIN• INJ LAT INJ L_NG INJ RT AGe INJ A]54TH INJ TIN•

tSPl.90 -81.43 IS.90 51.08 tOO.sO tO ? Sl

4440.83 4.34 lOS.14 41,01 IE.IS 11 44 £T
L_L_?.ll -•?.It 44.lT SO.l| 101.IE 81 30 48

4914.18 4.41 148._t 45,43 41.50 IE ST 3•

4041.13 -SO.?S •4.SO 49.t3 loG.TO 48 41 ET

404T.41 I•.EI 133.83 43.7i 57.88 13 49 tS

OIFYERENTIAL C_RR[CTION4 NIO-COURS£ E_CUT_GN ACCURACY

• O(-I.lOSl mA ?.3its TC-10.tIS4 8AU t.SITt J_Tt3315.I 8m T_.I SG3 174.7

RO• .4400 R_A .0041RC3 .4853 FAU .14373 RRT -.4740 N_ r -.SlL_Y NIT .!_J30

FREsH.•SOl FRA S.413t FC3-T. 5841 •SP 47103 84813585.T El_i .Q431 R13 0.1_3|

BOO 1.8?0? 8RA ?.3493 BCSlO.t?44 FSP 3340 841133T0,3 98 N8.S 1HA ITS.St

LAUNCH OAT[ NOV 3 1H4 FLISIfr TIME _94.00

14[LIOCENTMI¢ CCNIC O|STANCE 8TO.IT4

RL 149.38 LAL -.00 _ 40.11 VI. M._00 GAL -8.13 AZI. M._8 14r.A _.10 BIGA

lip tOe.IS LA_ -1.It LOp 308.T1 VP t3.?S• sAP -It,IS AZP 10.11 TN. 384.43 TAP

MC 314.310 GL 13.58 G_ 1.31 Z_. 139.45 ZAP 37.14 L_8 110.83 Z_ 10.44 ET[
PLAN•T_•INTR 1 C C,_N 1C

C3 19.311 VHL 4._94 DLA 11.47 R_ 187.?8 MAD 4StT.8 VI[L IS,lit pTH 2.10 VHP

LNCH AZNTH LNCH TIN[ L-! TIN[ INJ LAT INJ _ INJ ET ARC INJ A]MiTH INJ TINE

00.00 19 SR 13 ESTO.|4 -84.3| 45.50 Sl,I8 100.4T tO 15 3

90.00 10 30 41 4_lS.H 9.13 IM.04 4?,|1 lS.0l 11 45 87

100.00 _1) 59 RI 8IN.IS -87,44 44.34 SI.II lOt.El El 37 30
100.00 II 41 14 4848.89 |0.E0 Ill.S• 43._4 4|.T3 |8 38 S4

110.00 tl £0 4t 8034.S4 -30.43 14.18 St.00 lOS.DO 8E 54 37

110.00 Sl 41 t_ 404_.S8 13.00 154.83 44.11 38.10 1_ 49 1t

DIFFERENTIAL CCN_CTION8 NIO-CoURSE[_rCUTIQNACCURACY

TD[-1.0801 TRA 7.8184 TC-t0.0T31 8AU 8.4014 SGTI3488.4 I_ 735.0 SG3 4t4.1

• DE .4001 RNA .003| RC3 .4130 FAU .13484 RRT-.ITiORRF -.3130 R_r .i884

F08-9._834 FRA 1.93_ FC_-4.•414 •_p 44|S0 J48|37|•,1R_l .0471 R13 *.•�E?

BO• 1,09R1MA 7.S•44 RCSIO.0414 FSP 3378 _4113701,1 _G_ _47.0 _AA 174.34

4.4?0 DPA 4.11 RAP 143.84 E¢C |.$0?4

PO CAT TIN INJ E LAT IHJ •LONG
1471.1 -14,71 S?.T4

3110,1 4.15 171.II

$447.4 -MS.44 34.70

3414.1 S.S4 14|.39

1441.1 -18.18 14.11

344T.4 T,4T 147.11

G_IIT O(TENNINATION ACCUrACy

4T 3143.0 8N 134.• II ISSS.S

C_T -.4881C_1 .T413 CIT -.1141
L4A 4111.4 M4A SS3.D 88A I?,S

ELI 34i3.T EL• 493.• ALF 174,09

ARMIVAL •ATE O•C t 1934

EARTH TO MARS

18T.GT ECC .£3434 INC t.8044 Vl 30.0_8

E_O.s3 •CA 143.05 APO £St.19 V9 tS.943
1_0.3E ZAC 43.44 •TC •57.47 CLP 47.89

4._S OPA 1.07 RAP 143.39 [CC 1.31T8

PO CAT TIN INJ 9 LAT INJ • LONG
1470.• -•4.34 S?.07

984.0 S.45 141.43

1449.• -£S.SS 34.11

_148.t G.3S 141,89

1434.8 -tl.14 IS.It

3484.4 I.ll 144,39

_IT OET[_NINATION ACCURACy
4T 3441.0 8R $38.8 44 IS40.?

CRT -.4333 CR4 .?5?4 CST -.8840
LAA 4L_90.4 144A 544.1 $9A I?.S

ELI 39TE.O (L• 44£.1 ALF 174.04

?ll



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 3 1964

NELIOCEMTRIC CONIC

RL 14e.3G LAL -.DO

RP ERA,ST LAP -t.Sl

RC 315.210 GL I3.30

PLAN[TOCEHTRIC CONIC

C3 19.ST! VHL 4.440

LNCH AZMTH LNCH TIH(
90.00 tt 39 E?

9D.DD IO 29 14

ID0.00 21 4 t?

tO0.O0 II 45 D

110.00 ZZ ZS S?

rID.OR I2 40 $?

FLIGHT TIME 3D4.00 ARRIVAL DATE DEC 4 ISiS

DISTANCE 880.052 EARTH TO NARD

LOL 40.61 VL 32.90S GAL -S.8D AZL 8R.IR H_A 247.54 14A lIT.iS _CC .14DGS INC 1.lIST y| 3D.DII

LOP 307.95 Vp 23.790 GAP -12.4| AZP tO,Oi TAL 323.65 TAP 131.DO RCA 142.79 APO 233.13 it 16.104

GP 1,28 ZAL 140.?4 tAP _,51 ET$ riO.iS ZAE 59,42 ETE 110.5S ZAC IS.TI ETC liT.iS CbP $0.49

DLA 10.95 RAL 188.45 RAO GSDT.I V[L It. OAR PTH 2.11 VHP S,OtZ DPA 8.84 RAP 144.89 ECC 1.3£07

L-i TIN( ZHJ LAT IN] bOND INJ RT AK lNJ AZNTH ZNJ TIN( PO CDT TIN INJ 2 LAT INJ 2 LONG

2540.74 -El,S9 14.S5 53.29 101.11 EO 28 8 IliO.Y -E4.38 50.43

4511.3T 9.94 189.53 48.42 63.34 11 44 80 _111.4 6.25 lit.TO

GIlD.T1 -OF.ST 45.76 55,01 108.58 24 44 IT SD80.T -25.37 55.S3
4Ell.S5 40,99 170.Sl 4T.85 62.02 18 5E 14 5DID.S 7.16 164.28

2OIl.El -50.51 25.iT §8,09 101.81 t5 0 45 1481.5 -E7,99 15.30

4091.85 15.80 154.06 49.20 59.44 15 49 8 5491.R 9.52 149.58

DIFFERENTIAL CCRRECTIONS

TDE-E.03?3 TRA ?.9014 TC3-9.8763 BAU 2.6394

RDE .SDOT flRA .0017 RC3 .4011 FAU .14EAT
FDE-2.EDss FRA S.OSS8 FC3-4.3400 BOP 4ROSS

BOG E.OiT9 ORA ?.OURS RC3 9.8844 FOP SOOT

MID-COURW[ EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

KTS3IOI.O m 755.5 SG5 8T5.4 IT 4050.0 M 141.1 DD ISls.4
RRT -,4739 RRF o.5142 RTF .9988 CRT -.E457 CRD .7654 COT -.9851

S481384T.5 923 .048T 913 -.9985 LSA 4591.8 NOA 544.4 $SA 17.1

S4115838,4 $48 64T.5 THA STR.S3 ELI 4090.5 ELE 488.8 ALF l?4,IO

LAUNCH DATE NOV 3 IRQ4 FLIGHT TIN( 398.00 ARRIVAL DATE DEC S SiRS

HELIOCENTRIC CA_NIC

RL |48.39 LAL -.O0
RP 208.49 LAP -1.82

RC 316.140 GL 13.t0

PLAN[T_ENTRICCONIC

CS tO.DTS VHL 4.547

LNCH AZMTH LNCH TIME
90.00 19 41 40

90.00 SO E7 55

100.00 Zl 13 11
IDD.00 11 44 3

110.00 22 33 11
110.00 11 40 31

DIFFERENTIAL CCRRECT|ONO
TD(-t.15e5 TRA 8o18_ TCS-I,GT§4 BAU I.lYS9

ROE .511S RRA -.0001 RC5 ,3ill FAu .15904

FDE-2.1974 FRA 5.DTG3 FC3-5,7814 lip 49114

RD( Z.EIS3 BRA |.IS0? BC3 9.0038 FDP 5044

DISTANCE 114.814 EARTH TO WAftS

LOL SO.G1VL 5l,llO GAL *l.II AZL tl.lt HCA 811.59 SMA 111.0S ECC .84114 I_C 1.8118 ¥1 30.020

LOP 309.10 t_P 15.820 GAP -18.ST AZP 90.05 TAL 581.91 TAP 151.45 RCA 148.51 APO 153.59 v£ 19.295
_p 1.1Q ZAL 141.11 ZAP 5S.01ET3 100.04 ZAE 58.48 [T[ 110,3t ZAC 95.00 ETC tiT.T4 CLP 35.79

DLA S0.4t RPG. 199.18 RND ISlT.9 V[L 11.919 pTH 1,11 V_P 5.110 OPA R.SO RAP 49T.35 (CC 1,3402

L-I TIN( INJ LAT INJ L_NG ZNJ RT AIC INJ AZNTH INJ TIN( PO CIT TIN INJ I LAT IMJ I LONG

8551.51 -10.0Q E3.1MJ 54.48 101.48 £0 Itl |1 IlSl.I -t4.lf 35.81

453l,H 10.61 191.01 49.85 8$.fdB 11 44 30 3957.0 7.04 184.21
!t78.55 -_T,t5 43.18 54,13 108.80 tt St 4 SITt,S -lS.I1 34.97

4291.15 lS.TT ITl,_l 49.09 EI,31 18 SS 34 _491.5 T.RT 145.05

20_.tl -$0.59 11.24 53.19 104.45 83 i S4 1488.1 -IT.I4 14.97

4114.37 14.90 15T.38 4T045 59.T4 15 49 _9 $S14.4 10.5§ SSO,T9

NID-COURIE EXECUTION ACCURACY atilT OEITRNINATION ACCURACY
_TIHS£.9 _ T$S.Y _5 819.4 IT 419E.5 M 944.8 $0 1590.?

99T -,4T4I I -.Sill R_ .llll QT -,IS3I CRI .TT34 COT -.RI5E

i_Tl.l _3 .OSOs R15 -.till LIA 44T).l MSA S40.O DIA lS.9

NI|MIT.| _ 04T.$ _A 1T9.59 _1 419T.9 ELI 405.4 ALF I74.14

LAUNCH DATE NOV 3 I964

HELIOCENTRIC CONIC
RL 148.38 LAL -.DO

RP 208.32 LAp -1.83

RC 31T.035 GL 13.01

PLAN[TOCENTRIC COMIC
C3 21.413 VHL 4.027

LNCH AZNTH LNCH TIME
90.OD iS 53 51

DO.DO 10 26 31

100,DD 21ZD 4

100.00 11 41 58

110.00 22 39 15
110.00 12 4D Y

FLIGHT TIN( 400.00 ARRIVAL DATE DEC 8 I9S5

DISTANCE 111.590 EARTH TO HARS

LOt. 40,61VL 32.915 6AL -T,IT AZL 88.17 NCA tit,iS _IA 111,15 [CC .24404 INC I.ltTD VI 3D.DES

bOP 310.43 vp 21.049 GAP -It.T4 AZ1P 90.01TAL 381.05 TAP 231.89 RCA 142.25 APO 234.07 V2 24.504

GP 1,E3 tab 141.St tAP 55.15 ETD 180.94 zAE 57,44 ETE 100.42 ZAC 85.89 ETC 257.47 CLP 35.11

DLA g.9O RAL 189,91 RAO DOLT.9 V[L 11,950 pTH 2.13 _Gp 5.818 DPA 8.35 RAp tOT.OF ECC 1.3524

L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIN( PO COT TIN INJ 2 LAT INJ 2 LONG

254E,T3 -25,94 63.5T 55.53 lOt,TT 20 34 13 1942.7 -24.04 $5.21

4541.T? 11.47 198.Sl 50.91 15.95 11 41 55 3068.9 T.D? SOS.SO

2244.03 -87.13 48,$5 SO.IT tO3,0T 81 ST 49 10G4.$ -25.00 34.44
4313.10 18,55 175.91 50.56 SO,DO 12 54 54 3716.1 8,T9 147.05

1014.53 -30.18 _,81 54.51 106.68 25 15 1 1416.3 -IT,TO 14.S8

413T,tS 15,40 159.60 48.78 59.10 15 49 4 5557.1 J1.19 111.03

DIFFERENTIAL CCRRECTIOND MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE-E.EDE4 TRA 8.4401 TC3-9.4DT9 BAU 1.7189 $GTS40T4.O IGR 755.9 843 791.1 iT 4£Tt.4 IR 147.4 33 1503.3

ROE .5228 RflA 0.00_3 RC3 ,5785 FAU .13005 RRT -.4759 _ -i518l RTF ,_18 CRT -,49_4 C_i .TItO CIT -.9953

FDE-2.1SSZ FRA 5.6985 FCG-S.15Tt 9SP 4iSRR SG914093,5 915 .0585 91_ -.fiR3 LIUk 4595.9 NRA $3S.T 8DA 19.T
ROE 2,3415 BRA 8.4693 RC3 9,4755 FOP 8RiO SGl140TR.4 SGI _4?.1 THA 179.57 ELI 4t44.R ELl 4lt.O ALF 174.19

LAUNCH DATE NOV 3 10_4 FLIGHT TINE 40£.00 ddlRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC OlSTANC_ _1.548 EARTH TO MARS

RL 148.38 LAL -.OOLOL 40,61VL 51.111GA_ -T,ST A_ II.lF _CA I?|°OI _A lli°14_CC °S_905 INC 1,8559 vl SO.ODD

RID tOO.IS LAP 01.05 LOP 311.T0 _p _.ITT GAP -tl.9t AZP 99.IT TAL _lt.tl TAp _J_.51 RCA 141.93 Alto 834.56 v2 E6.523
RC 317.914 GL 1t.81 _P 1,11 2AL 143.40 tap 34.49 ITS 180.93 ZAE iS.iS ETE 110.41 ZAC 95.99 ETC 857.90 ELF 34,45

pLANETOCENlllC CONIC

C3 it.tO! _ 4.711 OLA 9.3T flAL 190,14 MAD 934T.9 V[L

L_ AZNTH LNCH TIME L-I TIN( INJ LAT INJ L_ |NJ

90.00 10 1 0 8334.18 -15.81

90.00 10 25 10 4381o77 11.84
100,00 E1 24 SO trOT.02 -iT.01

100.00 11 41 $5 4"_41.1_ 15.53

110.00 I145 3T _010,?T -50,17

110.00 12 _9 43 4140,17 IE.80

OllrF(R(NTIAL COUe[¢TIONS
_-2.4114 TRA I.T_I TC3-1.8491 I_ I, T50§

ROE ,3343 RRA -,0049 RC3 .SE?_ FAU .18159
FO[-t.1410FRA $.$S88FC3-4.TTIG lip 50001

BOE E.4TO| BRA 8.7641 B¢5 9.21TI Fill 875?

11.911 pTH t.14 VHP S,SR$ OPA 1.09 RAP 198.40 ECC |.3934
RT ARC |NJ A_iSTH INJ TIME PO C3T T|M INJ I LAT INJ I LONG

Ik_.T? SO.78 101,04 _0 43 14 1954.t -83.90 $4,43

194.03 58,10 14.17 11 41 59 _998.8 8,E8 lOT.iS

41.09 5E,Gt 105,_t L_ 4 33 1EST.0 -14.91 33.01

175.17 $1.95 _.99 11 54 IE 5T41.1 9.00 l18.40

L_.41 SS.45 104.19 83 19 8 4410.8 -IT.51 14.10

159.90 SO.OI $9.49 15 49 5 35E0.8 11.03 153.18

N|D-COURI[ EXECUTION ACCURACY _|T DETERN|NATION ACCURACY
_T14191,9 _ ?_.1 _5 719.E ST 4578.1 Sit $49,8 83 1534.5

RRT -.4TTT IF -.St_O 911 r .SOOT CRT -.ITtT ERR .7987 C3T -.9354

IG_14111.0 Rt5 .0544 913 -.RIOT LEA 4ES4.3 MSA $31.1 SSA IO.S

_41141IS,3 _G_ _9.1 THA ITR.58 ELI 4400.2 EL2 4T8.4 ALF 174.23

TOt



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LA_4CH DATE 140_ 5 1994

HELIOCENTRIC CDI4IC

RL 148.38 LAL -.DO

RP ZOS.Ol LAP -1.94

RC 516.908 GL 12.61

PLAHETOCENTRIC CONIC

CS 23.057 VHL 4,800

LHCH AZMTH LNCH TINI[

90.00 20 8 T

90.00 10 23 50

100.00 21 38 45

100.00 11 40 56

110.00 22 51 48

110.00 12 $9 19

FLIGHT TIM( 404.00 ARRIVAL DATE DEC lZ 1965

DISTANCE 896.688 EARTH TO MARS

LOt, 40.91 VL $2.926 GAL -7.57 AZL 86.16 HCA 272,34 SMA 188.34 [CC .24815 IMC 1.8400 Vl 30.O29

LOP $12.95 VP 23.S04 GAP -15.08 AZP 89.93 TAL $20.$6 TAP 232.72 RCA 141.61 APO 235.07 VZ 26.541

GP 1.19 ZAL 144.29 ZAP 33.82 ETS 160.92 ZAE 55.54 ETE 180.49 ZAC 86.09 ETC 257.53 CLP 33.80

DLA 8.85 RAL 191.36 RAD 6567.9 VEL 12.017 PTH 2.14 VHP 5.4710PA 7.82 RAp 168.95 ECC 1.3791

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2525.94 -25.70 62.20 57.89 tOE.S1 Z0 50 13 1925.9 -23.75 54.07

4614.97 _3.01 195.57 53.52 64.63 11 40 45 4015.0 9.49 188.66

2246.71 -26.89 41.58 $7.$9 I03.57 22 11 15 1649.7 -24.76 33.45

4366.43 14.11 176.74 52.97 63.37 lZ 53 39 3766.4 10.42 169.89

2005.47 -30.07 ZE.0S 56.60 107.08 2365 14 1405.5 -67.43 18.84

4183.44 17.00 161.23 51.35 59.89 13 49 2 3583.4 12.87 154.56

DIFFERENTIAL C_SRRECTIONS MID-COURSE EXECUTION ACCuRAC_

70E-2.5443 TRA 9.0675 TCS-9.0490 6AU 2.7881 SG714306.4 Srdl 736,5 $4;3 6R7.5

ROE .5462 RRA -.0060 tiCS .$566 FAu .11499 flflT -.4602 Rmr-.sZ60 RTF .9901

FOE-2.1142 FRA 5.3391 FC3-4.3218 Blip 50411 _!4)28.3 RE) .0566 R13 -.9901

60E 2.6025 6RA 9.0675 6C3 9.0560 FSP 2860 $0114310.8 IW_ 149.0 THA 170.56

LAUNCH DATE NOV S 1964 FLIGHT TIN[ 406.00

HELIOCENTRIC CONIC DISTANCE 900.839

RL 146.36 LAL -.00 LOt. 40.61VL 32.932 GAL -7.77 AZL 88.16 HCA 273.59 Si4A

tip 207.86 LAP -1.64 LOP $14.Z0 VP 25.030 GAP -13.21 AZP 89.18 TAL 319.52 TAp

RC 519._65 GL 1£.41 r_p 1.17 ZAL 145.17 zAP 33.20 ET6 180,9| ZAE 54.61 ETE

PLANETOCENTItIC CON|C

CS 28.924 VHL 4.6910LA 6.30 RAL 198.09 RAO 6568.0 VI[L 12.054 PTH 2.15 Vt4p

LHCH AZI4TH LNCN TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE

90.00 ZO 15 11 ES16.OS -ES.SR 61.89 59.09 102.56 20 57 9

90.00 10 2£ SE 4141_35 13.77 197.13 54.86 65.01 11 39 $3

100.00 It 40 SS 1242.71 -26.76 41.09 56.7? 103.80 22 17 56

IOO.00 11 30 51' 4391.90 14.18 171.24 54.3t 63.77 12 53 3

110.OO 22 5T 56 ZO00.4S -ZS.N 11.69 57.7? 107.28 25 31 18

110.00 12 $6 56 41041.13 17.t0 132.59 it.TO SO.3E 13 49 2

DIFFERENTIAL CCIIRECTIQNI MID-CoURSE EXECUTION ACCURACY

T0[-8.6611 TRA 9.$717 TC3-8.63911AU E.SEiO 96TI4417.2 _ 736.0 SG3 687.1

ROE .5585 lIRA -.0115 tiCS .3462 FAU .10704 RRT -.4638 RRF -.5307 RTF .9894

FOE-8.0646 FRA 5.1591FCS-3.S02E B6P 5078R SCMJ4438.O RES .0590 R16 -.9894

BDE 2.7867 BRA 9.ST97 0C3 6.641R Flip 2448 S01|4421.6 80| 644.8 THA 176.SR

ORBIT DETERMINATION ACCURACY

ST 4482.5 _ 652.1 SS 1504.3

CRT -.6617 CRS .7962 CST -.9853

LEA 4743.7 MSA 526.6 SEA 16.3

ELI 4504.7 ELl 474.8 ALF 174.27

ARRIVAL DATE DEC 14 1965

EARTH TO MARS

188.44 ECC .25080 INC 1.8462 vl 30.028

238.11 RCA 141.27 APO 255.61 V2 26.$57

180.52ZAC 66.16 (TC 257.46 CLP 33.18

5.578 DPA 7.55 RAp 169.55 ECC 1.$937

PO CST TIM INJ 2 LAT INJ 2 LONG

1918.0 -23.60 53.54

4041.4 10.29 190.16

1642.7 -24.82 32.96

3791.9 11.23 171.35

1400.4 -27.31 1S.50

$606.9 13.71 155.86

ORBIT DETERMINATION ACCURACY

ST 4585.5 I_ 654.S SS 1472.6

CRT -.6902 CRS .6036 CST -.9852

LEA 4832.2 NSA S22.4 SEA 16.1

ELI 4607.S EL2 471.1ALF 174.32

LAUNCH DATE NOV 3 1964 FLIGHT TIM( 406.00

HELIOCENTRIC CONIC

RL 148.$8 LAL -.00

RP ZOT.TS LAP -1,85

RC 320.558 GL 12.21

PLANETOCENTRIC CONIC

C3 24.067 VHL 4.$07

LNCH AZMTH LNCN TII4E

90.00 20 22 14

90.00 10 21 14

100.00 21 47 16

100.00 11 38 51

110.00 23 4 6

110.00 12 36 33

ARRIVAL DATE DEC 19 1965

DISTANCE 904.969 EARTH TO MARS

LOL 40.61 YL 32.638 GAL -7.98 AZL 88.15 MCA 274.85 SMA 188.54 ECC .25256 INC 1.8525 Vl 30.026

LOP $15.46 VP 23.956 GAP -13.44 AZP 69.84 TAb 318.64 TAp 235.49 RCA 140.92 APO 259.18 V2 26.573

GP 1.15 ZAL 148.06 ZAP 32.59 ETS 180.91 ZAE 53.71 ETE 180.55 ZAC 86.3_ ETC 257.58 CLP 52.57

OLA 7.77 RAL 192.81RAD 6568.0 VEL 12.093 PTH 2.18 VHp

:L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZI4TH INJ TIN(

2510.44 -25.47 61.12 60.29 102.80 21 4 4

4667.$1 _ 14.53 198.71 56.25 68.43 1| 36 2

2256.01 -26.67 40.62 59.9? 104.03 22 24 35

441T.57 15.64 179.76 $5.$8 64.20 12 52 20

199_.71 -28.87 21.35 58.95 107.45 23 37 22

4280.63 18.59 183.97 54.08 60.76 13 49 3

MID-COURSE EI[CUTION ACCURACY

SG714524.7 8GR 737.0 SG3 618.0

RRT -.4881 RIF ".5361 Rll r .9886

S0814543.3 223 .0616 R13 -.9687

S011452R.1 Sr_ $43.6 THA 178.58

DIFFERENTIAL CCRRECTIONS

TDE-2.6224 TRA 6.7000 TC3-6.6208 OAU 2.8681

ROE .5711 RRA -.0155 RCS .5361 FAU .10096

FOE-2.0531 FRA 4.9780 FCS-S.5188 RiP $1127

DOE 2.8796 6RA 9.7000 Re3 6.6275 FSiP 2306

S.$89 OpA 7.27 RAP 170.12 ECC 1.4092

PO CST TIM INJ 2 LAT INJ 2 LONG

1910.4 -23.46 55.03

4067.9 11.10 191.72

1636.0 -24.46 32.51

3617.6 12.05 172.82

1395.7 -27.19 13.19

3630.6 14.56 157.18

ORBIT OETERMINATION ACCURACY

ST 4687.S M 656.2 SS 1489.4

CRT -.6965 CRS .8109 CST -.9851

LEA 4919.8 MSA 517.9 SSA 15.9

EL1 4709.9 EL2 467.4 ALF 174.$6

LAUNCH DATE NOV 3 1964 FLIGHT TIN[ 410.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC C_NIC

RL 146.36 LAL -.00

RID 207.60 LAp -1.85

RC 321.425 GL 12.00

PLAN_TOCENTRIC CONIC

C3 25.667 VHL 5.OSG

LNCH AZtITH i..NCH TINE

90.00 20 29 14

90.00 10 19 59

100.00 21 54 S

100.00 1t ST 51

110.00 28 10 13

110.00 12 36 10

OIFFERENTIAL CGRRECTION$

TOE-Z.1882 TRAIO.OZSI TC$-I.40G6 IAU 2.1095

RDE .5641NRA -.0200 RC$ .3|62 FAU .09427

FOE-2.0167 FRA 4.TIH_R FC3,-3.1531 Blip S|437

BD[ S.O251BRAiO.0867 BC3 6.4128 FIP ElY0

DISTANCE 609,088 , EARTH TO MARS

40.61 VL 32.044 GAL -6.20 AZL 1_,14 tif.A £76.11 9HA 168.94 ECC .25492 INC 1.1565_1 30.028

L_P 316.72 VIP 23.960 GAP -13.U AZP 80.$0 TAL 317.73 TAP _3.86 RCA 140.55 APO 238.76 V2 26_$68

Gff 1.18 ZAL 146.68 ZAP 32.00ETS 180.$0 ZAE 52.R2 EYE IRO.S6 ZAC 88.42 ETC 657.31CLP 31.98

OLA 7.24 RAL 1R3.35 NM) 6808.0 VI[L 12.134 PTH 2.iT VHtP 5.602 DPA 6.96 RAP 170.72 ECC 1.4257

L-I TIN( INJ LAT INJ I.(:144; INJ RT AI_ INJ A]51TH INJ TIN( PQ CST TIN INJ 2 LAT INJ 2 LONG

2503.18 -25.36 SO.SE 61.51 IO3.03 21 10 57 1903.2 -23.32 52.55

4684.64 IS.iS 200.31 5?.13 $5.07 11 $8 13 4014.6 11.89 193.27

L_.64 -_8,51 40.18 I1.18 !04.64 R2 31 12 1629.6 -24.34 $2.08

4443.41 18,40 161.30 ST,SO S4.63 tR 51 55 M43.4 12.66 174.$1

11HII._y -t1.70 81.04 S0,t5 107.68 R3 43 24 1391.3 -27.06 12.99

4254.51 19.36 163.37 SS.50 61._T 13 49 S 3684.6 15.40 158.52

NID-CouItlM[ [IECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14180.T Nil 737.2 SG3 560.3 ST 4787.5 M 656.1 96 1404.7

RRT -.49101mF -.S4tO RTF .R877 CRT -.7065 CflS .8181CST -.9649

R0814847.3 R26 .01kl4 R13 -.08?8 LEA 5006.2 NSA 513.3 SEA 15.7

S0114863.R _ G4R.O THA 178.58 EL1 46t0.2 EL2 463.5 ALF 174.40

T23



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE NOv 3 1984

HELIOCENTRIC CONIC

RL 148.38 LAL -.DO L04. 40.81

RP 207.48 LAP -1.85 LOP 317.88

NC 3Zt.tlS _L tl.79 GP 1.11

PLAN[TOCENTRIC CONIC

C3 96.830 VHL 5.188 DLA 8.71

LNCH AZNTH LNCH Tlt_ L-| TIM( INJ LAT

SO.OO tO 38 IZ 249S.Z8 -25.28

RO.O0 10 18 44 4721.5Z 18.02

100.00 28 0 44 Ett3.S8 028,48

100.00 1! 34 33 4489.42 IT,IS

110.00 23 18 18 1987.1Z -29.89

110.00 12 37 49 4278.85 Z0.18

FLIGHT TIN( 412.00 ARRIVAL DATE DEC 20 1R45

DISTANCE 913.193 EARTH TO MARS

VL 32.948 GAL -8.43 AZL 88.14 HCA 277.38 SMA 188.75 ECC .25738 INC 1.8647 VI 5O.OZ8

VP 24.004 GAP -13.81 AZP 88.76 TAL 316.84 TAp Z34.ZD RCA 140.17 AlSO 237.32 VZ ZS.40Z

ZAL 147,83 ZAP 31.43 ETS 180.89 Z&E 51.94 (TE 180.61 ZAC 86.55 (TC 257.23 CLP 31.41

RAL 194.24 RAO 8568.1 V(L 12.178 PTM 2.19 VHP 5.918 DPA 6.68 RAP 171.35 ECC 1.4452

DIFFERENTIAL C_RECTION8

T0[-3.1187 TRA10.366E TC3-8.1928 BAU Z.8517

ROE .5974 lIRA -.0250 RC3 .3188 FAU .08785

FDE-1.RRE3 FRA 4.6150 FC3-2.8841 BgP 51702

SO( 3.1T54 BRAIO.SGSZ BCS 8.1984 FSP 2037

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.14 62.75 103.25 21 17 48 1896,3 -23.18 52.08

201.94 59.08 66.34 11 37 28 4121.5 12.49 194.85

39.78 82.42 104.44 22 37 48 1823.6 -24.22 31.68

182.87 59.53 85.14 12 51 2Z 3889.4 13.84 175.82

20.75 81.38 107.77 23 49 25 1387.1 -28.97 12.61

188.81 59.94 61.79 13 48 7 $878.7 18.23 159.89

MIO-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8_724729.4 _ 737.4 $03 544.3 81 4886.1 SIR 659.8 SS 1368.8

RRT -.4987 RID r -.3497 RTF .9888 CRT -.7143 CR8 .8253 CST -.9846

S0814747.9 823 .0075 R!3 -.9668 LSA 5091.5 NSA 508.8 SSA 15.5

S0114734,0 SG2 640.3 ?HA 178.58 ELI 4909.0 EL2 459.6 ALF 174.44

LAUNCN DATE NOV 3 1964 FLIGHT TIlE 414.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC COLIC

RL 140.38 LAL -.00

RP 207.SG LAP -1.85

NC $25.141 GL 11.58

pLAN(TOC[NTRICC(:NIC

C3 28.058 VHL 5._l)Y

LNCH AZ14TH LINCH TIN( L-i TIN( INJ LAY

RO.O0 Z043 T 1489.87 -25.13

90.00 10 17 31 4748.55 19.75

1OO.O0 22 7 23 291T.95 -L_.$8

IOO.OO 11 35 58 4405.60 t?.90

110.00 E$ 22 21 1913,t? -29.91

110.OO 12 37 t? 4502.95 20.94

DIFFERENTIAL CCRRECTION8

TOE-S.ET40 _A|0.7231 TC_'7.9798 BAD 2.9952

ItO( .i112 RIIA -.0505 RCS .3072 FAU .Oi|i3

FDE-1.R4S4 FRA 4.4LI90 FC3-2,5187 BlIP 51939

SO( 3.330R l_AIO.TI31 BC$ T.9845 F_ 1909

DISTANCE 917.283 EARTH TO MARS

LOt. 40.81VL 32.955 GAL -9.97 AZI. 92.15 HCA 2?8.62 SldA 188.85 ECC .25995 INC 1.8710 vl 30.028

L_ 319.24 VlP 24.028 GAP -14.00 AZP 99.72 TAL 315.91 TAP 234.53 RCA 139.76 APO 237.94 v2 26.416

1.09 2AL 149.71 ZAP 30.8T 2?S 280.28 Z_[ 51.08 ET( 180.64 ZAC 86.67 [TC 257.16 CLP 30.86

DLA i.ll RAL 194.N RAO 98_1.1V[L 22,224 PTH 2.20 VHp 8.037 OPA 6.37 RAP 171.99 ECC 1.4418

INJ L_04G INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

39.99 &4.00 103,43 21 24 $6 1689.7 -23.05 51.64

205,39 90.51 98,93 11 38 39 4148.6 13.48 196.44

$9._ 93.87 104.93 22 44 21 1817.9 -24.10 31.29

184.49 59.99 95.85 12 50 51 3895.8 14.48 177.35

20.49 62.59 107.92 28 58 24 1383.3 -24.88 12.36

182.17 38.41 81.34 13 49 10 3702.9 17.07 161.28

MIO-CoUflI_ [vlrcuTION ACCURACY ORBIT DETERNINATION ACCURACY

8&724829.8 W 737.8 $GS 509.4 87 4983.1 SR 861.3 S8 1331.3

RRT -,5009 _ *.5590 RTF ,9857 CRT -.7218 CR8 .8324 CST -.9843

SrAI24845,3 823 .070t) 813 -.9858 LSA 5175.8 MSA 504.1 SSA 15.3

$01|4951,3 8_2 958.2 THA 178.57 ELI 5004.1 ELI 455.6 ALF 174.46

LA_CH DATE NOv 3 _g_4

HELIOCENTRIC CONIC

RL 146.36 LAL -.DO LOt. 40.61

RP 207.16 LAP -1.65 LOP 320.50

RC 323.990 GL 11.37 GP 1.07

PLANETOCENTRI¢ CONIC

C3 29.258 VHL 5.409 DLA 5,65

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.OO 20 48 58 2483.42 -25.05

90.00 10 14 19 4775.72 17,47

100.00 22 11 D 2212.45 -26.27

100.00 11 34 59 45_t.93 18.83

110.00 85 28 22 1979.72 -29.54

110.00 12 37 7 4327.42 21.70

OIFFERENTIAL ¢_RRECTION8

TOE-S.4344 TRAtt.OTO0 TC3-T.TG71EAU 3.0405

ROE .4254 RRA -.OSG5 RC3 .2981FAU .07583

FOE-1.9024 FRA 4.2437 FC3-2.2378 8SP 52129

BIDE S.4909 BRAtI.0701BC3 7.7T28 FSP 1793

LAUNCN DATE NOV 3 1944

HELIOCENTRIC COLIC

NL 148.38 LAL -.00 LQt. 40.61 VL 32.967 GAL

RP 207.16 LAP -1.85 LOP 321.78

RC 324.853 GL 11.1& GP 1.08

PLAN(TOCENTRICCONIC

C3 S0.535 VNL 5.528 OLA 5.12

LNCH AZMTH LNCH TIN( L-I TIN(

90.00 20 56 SO 24TT.51

90.00 lO 15 9 4903.03 19,19

100.00 22 20 35 ZZOT,3T -28.1|

100.00 11 34 4 4549,41 19.$5

110.00 23 34 21 1976,48 -_13.47

110.00 12 36 47 4352.04 22.49

DIFFERENTIAL ¢_RRECTION$

TOE-3.SRT9 TRA11.4373 ?C3-7.5551 BAD S.0985

flOE .6400 flRk -.0432 RC3 .2981 FAU .09978

F0(-1.6380 FRA 4.0572 FC3-1.RTRS 81P 52515

BOE 3.8544 88All.4373 8C3 ?.5tOi Flip lil3

FLI;HT TIME 418.00 ARRIVAL DATE DEC 24 1965

DISTANCE 921.360 EARTH TO MARS

VL 32.961 GAL -8.91 AZL 68.12 HCA 279.69 SMA 188.96 ECC .26263 1NC 1.8772 Vl 30.028

VP 24.048 GAP -14.20 AZP 89.88 TAL 314.9S TAP 234.85 RCA 139.33 _PO 238.58 V2 25.428

ZAL 148.59 ZAP 30.34 [78 180.87 ZA( 50.24 ETE 180.67 ZAC 86.80 ETC 257.09 CLP 30.32

flAL 195.87RA0 8588.2 VEL 12.273 PTH 2.21 VHP 6.158 DPA 8.08 RAp 172.64 ECC 1.4815

INJ LONG INJ RT ASC INJ AZNTH INJ TIME I=_ CST TIM INJ 2 LAT INJ 2 LONG

59.28 65.27 103.85 21 31 23 1883.4 -22.93 51.23

205.25 62.00 67.36 11 35 55 4175.7 14.26 198.06

38.98 64.93 104.60 22 50 53 1612.4 -23.98 30.93

198.07 61.47 86.19 12 50 21 3921,9 15.25 176.91

20.23 65.84 108.05 24 1 22 1379.7 -26.79 12.12

169.75 59.92 62.92 13 49 14 3727.4 17.90 162.69

MIO-COURN( EId[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

S0114922.3 _ 737.8 $4;3 475.8 ST 5078.6 SR 682.7 SS 1292.6

RRT -,3081 RRF -.5839 RTF .9844 CRT -.7291 CRS .8395 CST -.9838

S_4014940.5 fl23 .0748 813 -.9845 LSA 5258.6 MSA 499.4 SSA 15.1

S0114827.0 SG2 935.9 THA 178.56 ELI 5101.7 EL2 451.5 ALF 174.52

FLIGHT TIN( 418.00 ARRIVAL DATE DEC

DISTANCE 825.419 EARTH TO MARS

-9.19 AZl. 88.22 HCA 281.15 S44A 189.06 ECC .26542 INC 1.8836 vI $0.028

V1P 24.069 GAP -14.40 AZP 88.64 TAL 314.00 TAP 235.13 RCA 138.88 APO 239.24 vZ 26.439

2AL 150.47 ZAP 29,82 [TS 280.83 ZN[ 49.42 ETE 190.69 ZAC 86.94 ETC 257.01CLP 29.80

26 1965

R_ 198.39 RAO 9568.2 1fill 12,325 PTH 2.22 VHP 6.283 OPA 5.74 RAP 173.32 ECC 1.5025

INJ LAT |NJ tONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

14 95 38.8§ 96.55 103.83 21 38 7 1877.5 -22.81 50.84

200.83 83.51 87.81 11 35 12 4203.0 15.03 199.69

39.95 66.20 104.9T 22 37 22 1607.4 -23.87 30.60

197.72 92.88 98.79 12 48 $3 3948.4 16.04 180.48

20.00 95,10 109.18 24 7 18 1378.5 -26.70 11.90

!72,27 82.45 63.35 IS 49 19 S?52.1 18.72 164.12

N|O-COURR[ 2122CUTION ACCURACY ORBIT OET[RNINATIOti ACCURACY

SG715013.2 8DR ?$7,8 SG3 443.4 ST 5170.958 663.8 SS 1252.2

RRT -,8229 _ -,3?25 RTF .9830 CRT -.7360 CRS .8465 C$T -.9833

I_18031.S 823 ,0?98 813 -.9831 LSA 5336.T MRA 494.7 SRA 14.9

SG|180|9,0 _ 853.4 ?HA 179.35 EL1 5184.1 EL2 44?.4 ALF 174.50

724



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19648

LAUNCH DATE NOV 4 1964

HELIOCENTRIC C(_lIC

RL 146.35 LAL -.00

RP 243.99 LAp 1.09

RC 134.631 GL 13.27

PLANETOCrNTRIC CONIC

C3 35.814 VHL 5.966

LNCH AZMTN LNCH TIME

90.00 18 31 57

90.00 10 22 0

tOO.D0 20 1 1

100.00 11 35 36

110.00 21 26 34

110.00 12 26 33

FLIGHT TIME 180.00 ARRivAL DATE MAY 3 1965

OISTANCE 467.593 EARTH TO MARS

LOL 41.51VL 34.612 GAL -7.26 AZL 87.71HCA 151.39 SMA 224.46 ECC .35926 INC 2.2881 vl 30.035

LOP 193.02 VP 22.285 GAP 20.48 AZP 92.01 TAL 332.20 TAp 123.59 R(A 443.82 APO 305.11 v2 22.486

GP -1.16 ZAL 131.20 ZAp 170.28 ETS 185.45 ZAE 156.36 ETE 355.45 ZAC _.29 ETC 256.12 CLp 170.30

OLA 14.46 RAL 180.06 RAD 6568.4 VEL 12.529 PTH 2.27 VHP 9.313 DpA -1.15 RAp 183.09 ECC 1.6861

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2823.54 -28.26 83.54 67.36 91.95 19 19 0 2223.5 -27.69 74.92

4534.53 10.62 190.87 49.01 63.59 11 37 34 3934.5 6.99 184.07

2335.27 -29.75 62.34_ 57.28 93.05 20 43 18 1936.3 -29.01 5].61

4297.04 11.95 172.72 48.32 62.40 12 47 13 3697.0 8.16 165.98

2268.59 -33.71 41.61 58.91 96.06 22 4 23 1668.6 -32.50 32.61

4137.48 15.41 158.62 48.32 59.I0 13 35 30 3537.5 11.20 152.04

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2320 TRA-2.9828 TC3 .80§9 BAU .3876 8GT 3309.9 8GR 376.2 SG3 291.1 ST 1475.9 SR _3JL9.9 SS 781.2

ROE -*3644 RRA -.008§ RC3 -.1157 FAU .07741 _RT -.4190 RRF .4044 RTF -.9014 CRT -.7975 CRS -.6822 CST 9765

FOE -.6643 FRA 2.4505 FC3-1.8817 BSP 11262 SGI_ 3330.9 R23 -.0250 R13 .9015 LS4 1684.7 MSA 265.1 SSA 26.7

BDE 1.2847 9RA 2.9628 BC3 .8142 FSP 830 SG1 3313 4 _I;Z 341.2 THA 177.24 EL1 i502.0 LI.2 207.3 ALF 169.08

LAUNCH DATE NOV 4 1964 FLIGHT TIME 182.00 _RIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC DISTANCE 47L._39 EARTH i0 MARS

RL 148.35 LAL -.00 LOI. 41.81 VL 34.531GAL -7.07 AZI_ 87.70 HCA 152.30 SMA 222.34 E_C .35246 INC 2.3038 v_ 30.035

RP 243.75 LAp 1.07 LUP 193.93 VP 22.182 GAP 19.92 AZP 92.04 TAL 332.50 TAp 124.80 RCA 143.98 APO 300.71 V2 22.510

RC 136.814 GL 13.63 GP -1.22 ZAL 130.75 ZAP lfd).T4 ETS 18§,44 ZAE 156.26 ETE 3_5.50 ZAC 87.32 ETC 256.10 CLP 169.81

PLANETOCENTRIC CONIC

CS 34.162 VHL 3.845 DLA 14.95 RAL179.8_I_ RAD 6568.3 VEL 12.471PTH 2.26 VHp 9.111DPA -1.38 RAp 183.45 ECC 1.5622

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG- INJ RT ASC INJ AZIA_rH INJ TIME PO CST TIM INJ 2 LAT INJ 2 _NG

90.00 18 28 40 2830.38 -28.27 84.04 56.5" 91.70 19 13 51 2230.4 -27.73 75.42

90.00 10 25 36 4506.66 9.77 189.26 48.19 63.29 11 40 42 3906.7 6.11 1o2.50

100.00 19 36 6 2541.97 -29.77 62.76 56.50 92.83 _0 38 28 1942.0 -29.06 54.03

100.00 11 $8 51 4270.31 11.10 171.19 47.49 62.07 12 50 1 3670.3 7.28 164.48

110.00 21 22 24 2271.95 -33.73 4t.90 §8.14 95.91 22 0 16 1671.9 -32.34 32.87

110.00 12 29 2 4113.10 14.56 157.25 45.48 ,58.72 13 37_5 3513.1 10.31 150.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T061. _093 TRA-2.9334 TC3 .8651 BAU .3990 SGT 3359.5 SGR 3_'0.9 $63 305.2 ST 1484.4 SR 342.1 SS 792.S

ROE -.3489 RRA .0015 RC3 -.1226 FAu .07970 RRT -.4454 RRF .4315 RTF -.9047 CET -.7996 CRS -.6495 CST .9750

FOE -.6649 FRA 2.5087 FC3-2.0197 BSP 11455 Sr_ 3880.0 R25 -.0274 R13 *.9048 LSA 1696.3 MSA 264.7 SSA 26.4

BDE 1.2586 BRA 2.9334 BC3 .8738 FSP 878 $G| 3365.8 SG& 331,7 THA177.16 ELI 1509.9 EL2 202.0 ALF 169.$7

LRUNCH DATE NOV 4 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC CONIC DISTANCE 472.958 EARTH TO MAR S

_L 148.35 LAL -.00 LOL 41.61VL _4.452 GAL -6.90 AZL 87.68 HCA 15].21SMA 220.35 ECC .34592 INC 2.3224 vl 30.035

RP 243.50 LAp 1.05 LOP 194.$5 Vp 22.085 GAP 19.35 AZP 82.07 TAL 332.79 TAp 126.01RCA 144.13 Apo 296.58 vZ 22.535

RC 139.022 GL 14.01 GP -1.28 ZAL 130.28 ZAp 169.24 ETS 185.45 ZAE 156.20 ETE 355.52 ZAC 87.35 ETC 256.08 CLP 159.31

PLANETOCENTRIC CONIC

C3 32.798 VHL 5.726 DLA 15.45 RAL 179.64 RAD 6568.3 VEL 12.41F PTH 2.24 VHp 8.913 OpA -1.61 RAp 183.80 ECC 1.3397

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG I_J RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 21 10 2838.17 -28.28 84.61 55.79 91.42 19 8 28 2238.2 -27.79 75.98

go.o0 10 29 23 4478.25 8.89 187.63 47.39 63.01 11 44 2 3878.3 5.20 t80.90

100.00 19 5_ 59 2548.54 -29.79 63.25 55.73 92.57 20 53 27 1948.5 -29.12 54.51

100.00 11 42 16 4243.11 10.23 169.64 46.68 61.76 12 52 59 3643.1 6.38 162.97

110.00 21 18 5 2276.03 -33.76 4_.22 55.39 95.73 21 56 1 1676.0 -32.60 33.17

_10.00 12 31 59 4088.39 13.68 15_.87 44.55 58.36 13 39 48 3488.4 9.39 149.39

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1858 TRA-2.90S7 TC3 .9260 9AU .4100 SGT 3408.8 SGR 368.0 SG3 519.9 ST 1492.1 SR 33a.2 8S 803.1

ROE -.3339 RRA .0115 RC3 -.1301FAU .08211 RRT -.4732 RRF .4603 RTF -.9078 CRT -.8018 CRS -.6470 CST .9735

FOE -.6649 FRA 2.5679 FC3 2.1677 BSP 11647 SGB 3428._ R25 -.0305 R13 .9079 LSA 1706.5 MSA 264.6 SSA 26.1

BOE 1.2819 BRA 2.9038 BC3 .9351FSP 922 SG1 3413.0 SGZ 322.0 THA 177.07 E_1 1516.4 EL2 196.5 ALF 169.64

LAUNCH DATE NOV 4 1964 FLIGHT TIME 186.0_ ARRIVAL DATE MAY 9 1965

HELIOCENTRIC CONIC DISTANCE 475.743 EARTH TO MARS

RL 148.35 LAL -.00 LOL 41.61 VL 34.377 GAL -6.73 AZL 87._6 HCA 154.13 SMA 218.48 ECC .33963 INC 2.3425 vl 30.033

RP 243.25 LAp 1.02 LOP 195.76 VP 21.994 _Ap 18.80 A_eP 92.11 TAL 533.09 TAp 127.22 RCA 144.28 Apo 292.68 V2 22.560

RC 141.251GL 14.40 GP -1.35 ZAL 129.80 ZAP 168.72 ETS 185.48 ZAE 156.19 ETE 3,_5.'32 ZAC 8_37 ET( 856.06 CLP 168.80

PLANETOCENTRIC CONIC

C3 31.503 VHL 5.618 OL/L_7 RAL 179.42 RAD 6568.3 VEL 12.364 PTH 2.23 VHp 8.720 DP_ -1.85 RAp 184.14 ECC 1.5185

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 18 15 25 2846._8 -28.30 85.28 55.05 91.09 19 252 2247.0 -27.85 76.62

90.00 10 33 24 4449.24 _ 7.99 185.98 46.62 62.74 11 47 33 3849.2 4.28 179.27

100.00 19 45 39 2558.04 -29.81 63.81 54.98 92.28 20 28 15 1956.0 -29.18 55.06

100.00 11 45 52 4215.41 9.33 168.07 45.90 61.47 12 56 7 3615.4 5.45 161.43

$10.00 21 13 35 2280.89 -33.79 42.59 54.66 95.51 21 51 36 1680.9 -32.66 33.54

110.00 12 34 25 4063.32 12.78 154.49 43.86 58.02 13 42 8 5463.3 8.46 148.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.1636 TRA-2.8728 TC3 .9916 BAU ;4216 8GT 3457.1S_AR 361.8 SG3 335.4 ST 1499.8 SR 326.2 SS 813.6

ROE -.319§ RRA .0215 RC3 -.1381FAU .08463 RRT -.503ZRRF .4907 RTF -.9109 CRT -.8049 CRS -.6442 _ST .9713

FDE -.6635 FRA 2.6292 FC3-2.3258 9SP 11808 SGB 3478.0 R23 -.0330 R13 .9111 LSA 1716.6 MSA 265.2 SSA 25.7

BDE 1.2067 8RA 2.8724 9C3 1.0011FSP 972 SG1 3462.0 $62 _12.2 THA 176.96 EL1 1522.9 EL2 190.7 ALF 169.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 4 1964 FLIGHT TIME 188.00

HELIOCENTRIC CONIC DISTANCE 478.591

RL 148.35 LAL -,00 EOL 41.61VL 34.305 GAL -6.56 AZL 87.64 HCA 1_5.05

RP 243.00 LAP 1.00 LOP 198.68 VP 21.907 GAP 18.24 AZP 92.14 TAL 333.40

RC 143,499 GL 14.80 GP -1.43 ZAL 129.31 ZAP 168.20 ETS 185.55 ZAE 156.22

pLANETOCENTRIC C(_NIC

C3 30.288 VHL 5.503 DLA 16.51RAL 179.20 RAO 6568.2 VEL 12.315 PTH 2.22

LNCH AZMTH LNEH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 18 9 25 2856.89 -28.31 85.98 54.29 90.73

90.00 10 37 39 4419.57 7.07 184.29 45.88 62.51

100.00 19 40 4 2564.54 -29.83 64.44 54.25 91.95

100.00 11 49 41 4187.16 8.41 165.48 45.15 61.21

110.00 21 8 55 2286.57 -33.83 43.03 53.95 95.25

110.00 12 37 20 4037.89 11.86 153.09 43.09 57.70

ARRIVAL DATE MAY 11 1965

EARTH TO MARS

SHA 216.71ECC .33359 INC 2.3641 vl 30.035

TAp 128.45 RCA 144.42 Apo 289.00 V2 22.585

ETE 355.50 ZAC 87.38 ETC 256.04 CLP 168.29

VHp 8.530 OpA-2.08 RAp 184.48 ECC 1.4985

INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

18 57 2 2256.9 -27.91 77.34

11 51 19 3819.6 3.33 177.60

20 22 49 1964.5 -29.25 55.68

1_ 59 20 3587.2 4.51 159,87

21 47 1 1686.6 -32.73 33.97

13 44 38 3437.9 7.51 146.70

DIFFERENTIAL CCRRECTIONS • MID-COURSE ExECuTION ACCURACY

TOE 1.1385 TRA-2.8424 TC3 1.0565 BAU .4319 SGT 3304.7 SGR 358.2 SGS 351.5

RDE -.3054 RRA .0316 RCS -.1466 FAU .08721 RRT -.5339 RRF .5225-RTF -.9138

FDE -.6596 FRA 2.6930 FC3-2.4929 8SP 12009 SGB 3523.0 R23-.0365 R13 .9140

BOE 1.1788 BRA 2.8425 BC3 1.0666 FSP 1028 SG1 3510.0 882 302.4 THA 176.85

LAUNCH DATE NOV 4 1964 FLIGHT TIME 190.00

HELIOCENTRIC CcNIC DISTANCE 481,498

RL 148.35 LAL -.00 LOL 41.61VL 34,236 GAL -8.40 AZt. 87.61HCA 155.97

RP 242.74 LAp .97 LOP 197.60 VP 21,825 GAP 17.70 AZP 92,18 TAL 333,71

RC 145,763 GL 15.22 GP -1.51ZAL 128:81 ZAP 167.67 ET8 185.60 ZAE 156.29

PLANETOCENTRIC CONIC

C3 29.144 VHL 5.399 OLA 17.07 RAL 178.98 RAO 6569.2 VEL 12.2¢9 PTH 2.21

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG ]NJ RT ASC INJ AZMTH

90.00 18 S 7 2868.00 -28.32 86.79 53.57 90.32

90.00 10 42 11 4389.18 6.11 182.57 45.17 62.30

100.00 19 34 1_ 2574.12 -29.83 65.15 53.54 _1.58

100.00 11 53 44 4158.28 7.46 164.8( 44.43 60.97

110.00 21 4 3 2293.13 -33.87 43.54 53.27 94.95

110.00 12 40 25 4012.04 10.91 151.69 42.35 57.40

OIFFERENTIAL CORmr_TIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1164 TRA-z.8084 TC3 1.1_92 BAU .4441 SGT 355143 8GR 355.5 SG3 368.4

ROE -.2918 RRA .0416 RC3 -.1560 FAU .08997 RRT -.5673 RRF .5558 RTF -.9171

;DE -.6548 FRA 2.7579 FC3-2.6725 BSP 12129 SGB 3569.0 R23-.0389 R13 .9175

BOE 1.1539 BRA 2.8087 BCS 1.1399 FSP 1081 SG1 3557.0 SG2 292.3 THA 176.73

ORBIT DETERMINATION ACCURACY

ST 1504.5 SR 318.1 SS 823.3

GRT -.8076 CRS -.6408 CST .9693

LSA 1725.8 MSA 266.4 SSA 25.2

_L1 1526.6 EL2 184.9 ALF 170.16

ARRIVAL DATE MAY 13 1965

EARTH TO MARS

SMA 215.02 EC_ .32778 ]NC 2.3871 Vl 30.035

TAP 129.67 RCA 144.§6 Apo 285.53 V2 22.611

ETE 355.45 ZAC 87.39 ETC 256.03 CLP 167.76

VHp 8.3_6' OpA -2.32 RAP 184.80 ECC 1.4796

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 50 5§ 2268.0 -27.97 78.15

11 55 20 3789.2 2.35 175.91

20 17 9 1974.1 -29._L2 56.38

13 3 3 3558.3 3.53 158.28

21. 42 16 1693.1 -32.81 34.46

13 47 17 3412.0 6.54 145.33

OR81T DETERMINATION ACCURACY

ST 1510.0 SR 310.0 SS 832.9

CRT -.8119 CRS -.6377 C_T .9665

LSA 1731.2 MSA 268.8 SSk 24.5

ELI 1531.1 EL2 178.5 ALF 170.41

LAUNCH DATE NOV 4 1964 FLIGHT TIME 192.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC DISTANCE 484,458 EARTH TO MARS

RL 148.35 LAL -.00 LOL 41.61VL 34.170 GAL -6.25 AZL 87.59 HCA 156.89 SMA 213.48 ECC .32220 INC 2.4119 vl 30.035

RP 242.47 LAP .95 LOP 198.52 VP 21.749 GAP 17.15 AZP 92.22 TAL 334.02 TAp 130.91 RCA 144.69 Apo 282.26 V2 22.638

RC 148.041 GL 15.65 GP -1.60 ZAL 128.29 ZAP 167.13 ETS 185.69 ZAE 156.40 ETE 355.37 ZAC 87.39 ETC 256.01CLP 167.23

PLAI_IETOCENTR IC CONIC

C3 28.089 VHL 5.298 DLA 17,64 RAL 178.76, RAD 6568.1VEL 12.225 PTH 2.20 VHp 8,165 DpA -2.57 RAp 185.11ECC 1.4619

LNCH AZMTH LNCH TIME L-.I TIME INJ LAT |NJ LONG [N_ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 56 31 2880.41 -28.32 87.70 52.87 89.87 18 44 31 2280.4 -28.04 79.05

90.00 10 47 1 4557.98 5.12 180.81 44.49 62.11 11 59 39 3758.0 1.34 174.16

100.00 _ 28 9 2584.87 -29.8_ 65.95 52.86 91.16 20 11 14 1984.9 -29.39 57.17

100.00 11 58 S 4_28.75 6.4_ 163.22 43.74 60.76 13 6 52 3528.7 2.54 156.65

110.00 2E 59 0 2500.63 -35._1 44.12 52.62 94.61 21 37 21 1700.6 -32.90 35.03

110.00 12 43 42 3985.76 9._4 150.27 41,64 57.13 13 50 8 3585.8 5.54 143.94

ORBIT DETERMINATION ACCURACY

ST 1511.8 SR $01.8 SS 842.4

CRT -.8153 CRS -.6355 CST .9642

LSA 1735.6 MSA 270.5 SSA 24.0

EL1 1531.9 EL2 172.4 ALF 170.64

ARRIVAL DATE MAY 17 1965

EARTH TO MARS

vl 30.035

V2 22.664

CLP 166.68

ECC 1.4453

INJ 2 LONG

80.06

172.37

58.06
154.99

35.67

3359"_.0 4.53 142.53

ORBIT DETERMINATION ACCURACY

ST 1512.7 SR 293.4 SS 851.1

CRT -.8198 CRS -.6325 CST .9611

L_A 1738.8 MSA 273.9 SSA 23.3

E_t 1532.0 EL2 165.9 ALF 170.86

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACT

TDE 1.0900 TRA-2.7782 TC3 1.1978 BAU .4558 SGT 3597.2 SGR 353.7 SGS 386.2

ROE -.2783 RRA .0519 RC3 -.1660 FAU .09287 RRT -.6004 RRF .5909 RTF -.9195

FOE -.6494 FRA 2.8241 FCS-2.8644 BSP 12337 SGB 3614.6 R23 -.0442 R13 .9198

BOE 1.1250 8RA 2.7787 BC3 1.2093_FSP 1158 681 3603.5 SG2 282.4 THA 176.60

LAUNCH DATE NOV 4 1964 FLIGHT TIME 194.00

HELIOCENTRIC CONIC DISTANCE 487.469

RL 148.35 LAL -.00 LOL 41.61 ¥_ 34.106 G_L -6,09 AZL 87.56 HCA 157.81 SMA 211.99 ECC .31684 INC 2.4388

RP 242.20 LAP .92 LOP 199.44 _A 21.677 GAP 16.61 AZP 92.28 TAL 334.33 TAP 132.14 RCA 144.82 Apo 279.16RE 150.330 GL 16.11_P -1.?0 L 127.77 ZAP 166.57 ETS 185.80 ZAE 156.56 ETE 355.26 ZAC 87.37 ETC 256.00

PLANETOCENTRIC CONIC

C3 27.058 VHL 5.202 _ x8.23 RAL 178.54 RAO 6568.1VEL 12.183"pTH 2.19 VHp 7.988 DpA -2.82 RAP 185.41

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT

90.00 17 49 35 2894.27 -28.31 88.72 52.20 89.36 18 37 47 2294.S -28.10

90.00 10 52 13 4325.85 4.09 179.01 43.85 61.96 12 4 18 3725.8 .31

100.00 19 21 46 2596.91 -29.89 66.84 52.20 90.68 20 5 3 1996.9 -29.47

100.00 12 2 41 4098.44 5.47 161.53 43.09 60.57 13_10 59 3498,4 1.51

110.00 20 S3 44 2309.15 -33.95 44.78 51.99 94.22 21 32 14 1709.1 -33.00

110.00 12 47 12 3958.97 8.95 148.83 40.96 56.87 13 53 11

OIFFERENTIALCORRECTIONS NIp-COURSE EXECUTION ACCURACY

TDE 1.0641 TRA-2.7465 TC3 1.2703_BAU .4639 SGT 3842.0 SGR-.353.1 883 404.7 "

ROE -.2656 RRA .0624 RC3 -.1768 FAU .09586 RRT_-.6349 RRF .6286 RTF-.9222

FDE -.6408 FRA 2.8936 FCS-3.0672 BSP 12515 SGB '3659.1R23 -.0489 R13 .9224

BDE 1.0968 BRA 2.7471 8C3 1.2825 FSP 1200 SG1 3648.9 SG2 272.3 THA 176.46
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 241.93 LAp .89

RC 152.629 GL 16.58

PLANETOCENTRIC CONIC

C3 26.108 VHL 5.110

LNCH AZMTH LNCH TIME

90.00 17 42 12

gO.D0 10 57 49

100.00 19 15 2

1OO.00 12 7 40

110.00 20 48 14

110.00 12 50 57

FLIGHT TIME 196.00 ARRIVAL DATE NAY 19 1965

DISTANCE 490.528 EARTH TO MARS

LOL 41.61 VL 34.045 GAL -5.94 AZL 87.53 HCA 158.74 SMA 210.59 ECC .31168 INC 2.4680 vl 30.035

LOP 200.37 vp 21.609 GAP 16.08 AZP 92.30 TAL 334.63 TAp 133.38 RCA 144.95 Apo 276.23 V2 22.692

Gp -1.61 ZAL 127.23 ZAp 166.01ETS i85.93 ZAE 156.75 ETE 355.12 ZAC 87.35 ETC 253.98 CLP 166.12

DLA 18.85 RAL 178.32 RAD 6568.1VEL 12.144 PTH 2.18 VHp 7.815 DPA -3.07 RAp 185.70 ECC 1.4297

L-I TIN[ INJ LAX INJ LONG INJ RT /LSC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2909.77 -28.29 89.83 31.55 88.79 18 30 42 2309.8 -28.16 81.19

4292.63 3.02 1"77.t.S 43.26 _1.83 12 9 21 3692.6 -.76 170.32

2610.39 -29.89 67.84 51.57 90.16 19 58 33 2010.4 -29.55 59.06

4067.24 4.42 159.81 42.49 60.41 13 15 27 3467.2 .45 153.28

2318.79 -34.D0 45.53 51.41 93.78 21 26 53 1718.8 -33.10 36.41

3931.60 7.93 147.37 40.35 36.64 13 56 28 3331.6 3.49 141.10

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY

TDE 1.0438 TRA-2.7078 TC3 1.3336 8AU .4771 SGT 3684.7 SGR 354.2 SG3 424.1

RDE -.2533 RRA .0729 RC3 -.1890 FAU .09901 RRT -.6718 RRF .6827 ITTF -.9254

FDE -.6304 FRA 2.9647 FC3-3.2832 BSP 12549 SGB 3701.7 R23 -.051_ R73 .9257

BOE 1.0741 8RA 2.?088 8C3 1.3668 FSP 1263 SG1 3692.5 SG2 261.8 THA 176.29

LAUNCH DATE NOV 4 196& FLIGHT TIME 198.00

HELIOCENTRIC CONIC DISTANCE 493.631

RL 148.35 LAL -.DO LOl_ 41.81VL 35.988 GAL -5.80 AZL 87.50 HCA 159.66 SNA

RP 241.63 LAp .87 LOP 201.29 VP 21.546 GAP 15.55 AZP 92.34 TAL 334.97 TAP

RC 154.936 GL 17.08 GP -1.93 ZAL 128.88 ZAP 165.43 ETS 186.08 ZAE 156.94 ETE

PLANETOCENTRIC CONIC

C3 25.218 VHL 3.022 OLA 19.49 RAL 179.10 RAO 8568.0 VEL 12.108 PTH 2.17 VHp 7.845 DpA -3.33

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO_ST TIN

90.00 17 34 25 2927.06 -28.28 91.11 50.94 88.16 18 23 12 2327.1

90.00 11 3 53 4238.22 1.92 175.23 42.72 61.74 12 14 51 3658.2

100.00 19 7 37 2625.43 -29.89 68.96 50.98 8_.57 19 51 43 2023.4

100.00 12 13 2 4035.07 3.34 158.04 41.93 80.28 13 20 17 3435.1

110.00 20 42 30 2329.64 -34.04 T1_.38 50.85 93.28 21 21 19 1729.6

110.00 12 54 39 )903.62 6.88 145.88 39.74 56.43 14 O 2 3303.8

DIFFERENTIAL CCRRECTIO_ MID-COURSE EXECUTION ACCURACY

TOE 1.0128 TRA-2.6794 T_3 1.4222 BAU .4843 $GT 3727°0 S_ 358.5 863 444.5

ROE -.2411RRA .0840 RC3 -.2017 FAU .10241 RRT -.7033 RRF .7ODD RTF -.9271

FOE -.6200 FRA 3.0381 FC3-3.3156 BSP 12830 SG8 3744.0 R2) -,0808 R13 .9274

BDE 1.0409 9RA 2.6807 BC3 1.4363 FSP 1329 $G1 3735.5 SG2 252.1 THA 176.12

ORBIT DETERMINATION ACCURACY

ST 1516.0 SR 285.3 SS 859.3

CRT -.8270 CRS -.6297 CST .9566

LSA 1743.4 NSA 280.0 SSA 22.2

ELI 1334.4 EL2 i38.3 ALF 171.O6

ARRIVAL DATE MAY 21 1965

EARTH TO MARS

209.25 ECC .30673 INC 2.4995 Vl 30.033

134.63 RCA 145.08 APO 273.45 V2 22.720

354.93 ZAC 87.31 ETC 255.97 CLP 165.56

RAP 183.98 ECC 1.4150

INJ 2 LAT INJ 2 LONG

-28.22 82.43

-1.88 188.60

-29.6<3 60.17

-.64 151.31

-33.22 37.23

2.42 139.63

ORBIT DETERMINATION ACCURACY

ST 1511.0 SR 276.8 SS 868.0

CRT -.8314 CRS -.6291 CST .9540

LSA 1741.5 MSA 282.5 8SA 21.&

EL1 1528.8 EL2 132.1 ALF 171.25

LAUNCH DATE NOV 4 1964 FLIGHT TIRE 200.00

HELIOCENTRIC CONIC

RL 148.35 LAL -.OO

RP 241.36 LAp .84

RC 157.250 GL 17.60

PLANETOCENTRIC CONIC

C_ 24.385 VHL 4.938

LNCH AZMTH LNCH TIME

90.00 17 26 7

90.00 11 10 31

100.00 19 0 26

100.00 12 18 53

110.00 20 36 28

110.00 12 59 20

DIFFERENTIAL CORRECTIONS

TDE .9856 TRA-2.6463

ROE -.2293 RRA .0955

FOE -.6031 FRA 3.1123

8DE 1.0119 BRA 2.6482

ARRIVAL DATE MAY 23 1965

DISTANCE 496.776 EARTH TO MARS

LOL 41.61 VL 33.930 GAL -5.86 AZL 87.47 HCA 160.59 SMA 208.01 ECC .30197 INC 2.5342 vl 30.065

LOP 202.22 VP 21.487 GAP 15.02 AZP 92.39 TAL 335.29 TAp 133.88 RCA 145.20 APO 270.82 V_ 22.748

GP -2.06 ZAL 128.11 ZAP 164.84 ET8 186.26 ZAE 157.24 ETE 354.69 ZAC 87.25 ETC 255.95 CLP 164.98

LAUNCH DATE NOV 4 1984

DLA 20.15 RAL 177.90 RAD 6568.0 VEL 12.073 PTH 2.16 VHp 7.480 OpA -3.39 RAp 186.24 ECC 1.4013

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2946.44 -28.21 92.53 50.56 87.43 18 13 13 _46.4 -28.27 83.86

4222.29 .76 173.22 42.23 61.69 12 20 54 3622.3 -3.03 166.59

2642.28 -29.87 70.21 50.42 88.91 19 44 29 2042.3 -29.7! 61.41

4001.69 2.21 156.20 41.42 60.18 13 25 34 3401.7 -1.77 149.68

2341.83 -34.09 47.33 50.34 92.72 21 15 30 1741.8 -33.34 38.17

3874.88 5.80 144.56 39.19 56.25 14 3 55 3274.9 1._2 138.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AGCURACY

TC3 1.4993 BAU .4938 $GT 3768.1 S;R 360.9 SG3 465.8 ST 1507.3 SR 268.5 SS 875.9

RC3 -.2160 FAU .10586 RRT -.7400 RRF .7364 RTF -.9294 CRT -.8383 CRS -.6276 CST .9496

FC3-3.7583 BSP 12990 SGI_ 3785.4 R23 -.0680 R13 .9297 LSA 1740.1 NSA 288.7 SSA 20.7

9C3 1.5148 FSP 1400 SG1 3777._ SG2 242.1 THA 175.93 EL1 1524.4 EL2 _44.8 ALF 171.43

HELIOCENTRIC _IC

RL 148.35 LAL -.DO

RP 241.08 LAp .82

RC 159.568 GL 18.13

PLANETOCENTRIC CONIC

C3 23.607 VHL 4.839

LNCH AZNTH LNCH TIME

90.00 17 17 12

90.00 11 17 50

100.00 18 32 26

100.00 12 25 17

110.00 20 30 7

110.O0 13 4 5

DIFFERENTIAL CORRECTIONS

TOE .9394 TRA-2.6112 TC3 1.5799 BAU .5040

ROE -.2179 RRA .1074 RC3 -.2318 FAU .10956

FOE -.5887 FRA 3.1893 FC3-4.0179 BSP 13107

8DE .9839 BRA 2.6134 BC3 1.5968 FSP 1472

FLIGHT TIME 202.00 ARRIVAL DATE MAY 25 1963

EARTH TO MARS

161.52 SNA 206.82 ECC .29740 INC 2.5723 vl 30.033

335.61 TAP 137.13 RCA 145.31APO 268.33 v2 22.777

1"5"7.54 ETE 354.40 ZAC 87.19 ETC 235.94 CLP 164.38

DISTANCE 499.961

LOL 41.81 VL 33.876 GAL -3.52 AZL 87.43 PICA

LOP 203.15 VP 21.432 GAP 14.51 AZP 92.44 TAL

GP -2.21 ZAL 125.54 ZAP 164.23 ETS 186.48 2AE

2.13 VHp 7.318 DPA -3.87 RAp 186.49 ECC 1.3885

AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.12 49.80 86.66 18 6 40 2368.3 -28.30 85.46

171.12 41.80 61.89 12 27 34 3584.6 -4.24 164.48

71.62 49.89 88.17 19 36 47 2061.2 -29.78 62.81

154.29 40.97 60.12 13 31 24 3366.9 -2.95 147.77

48.40 49.88 92.0e 2_ 9 22 1733.6 -33.46 39.22

14_.60 38.70 56.10 14 8 11 3245.3 .19 136.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3807.0 _ 367.7 SG3 488,1 ST 1503.1 SR 260.3 SS 883.6

RRT -.7739 RRF .7719 RTF -.9317 CRT -.8468 CR8 -.6276 CST .9446

3_ 3824.7 R23 -.0781 R13 .9320 LSA 1737.8 MSA 295.9 SSA 19.6

SO1 3817.7 SQ2 232.2 THA 175.71 EL1 1519.3 EL2 137.0 ALF 171.59

DLA 20.84 RAL 177.69 RAD 6568.0 VEL 12.041PTH

L-I TIME INJ LAT INJ LONG INJ RTASC INJ

2968.28 -28.14

4184.59 -.48

2661.18 -29.84

3988.89 1.03

2355.57 -34.13

3845.27 4.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAlE NOV 4 1964 FLIGHT TIME 204.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC CC_NIC

RL 148.35 LAL -.00

RP 240.79 LAp .79

RC 161.890 GL 18.73

PLANEIOCEHTRIC CONIC

C3 22.662 VHL 4.784

LNCH AZNTN LNCH TIME

90.00 17 7 34

90.00 11 25 57

lOO.O0 18 43 51

100.00 12 32 22

110.00 20 23 24

IIO,OQ 13 9 18

DIFFERENTIAL CORRECTIONS

TOE .9342 TRA-2.5742

ROE -.2069 RRA .1200

FOE -.5678 FRA 3.2TOT

80E .9568 ERA 2.5770

DISTANCE 503.182 EARTH TO MARS

LOL 41.61 VL 53.824 GAL -5.38 AZt 87.39 HCA 162.46 SNk 205.70 ECC .29301 INC 2.6145 VI 50.D35

%OF 204.09 VP 21.381 GAP 13.99 kip 92.49 TAL 335.93 TAP 138.39 RCA 145.42 APO 265.97 V2 22.806

GP -2.58 ZAL 124.95 ZAP 163.61 ETS 186.72 ZAE 157.88 ETE 354.05 ZAC 87.10 ETC 255.93 CLP 163.78

OLA 21.57 RAL 177.51RAO 6587.9 VEL 12.011PTH 2.14 9Hp 7.159 DPA -4.1_ RAp 186.72 ECC 1,3766

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2LONG

2992.95 -28.02 95.92 49.29 85.76 17 57 27 2393.0 -29.52 87.27

4144.66 -1 75 168.90 41.44 61.73 12 35 2 3544.7 -5.51 162.24

2682.49 -29.78 73.20 49.41 87.34 19 28 33 2082.5 -29.84 64.40

3930.38 -.21 152.29 40.59 60.11 13 37 52 3330.4 -4.18 145.76

2371.02 -34.16 49.60 49.47 91.38 21 2 55 1771.0 -33.59 40.40

3614.6X 3.51 141.20 38.27 55.98 14 12 52 3214.6 -.98 154.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6639 8AU .5147 8GT 3844.2 $GR 377.1 SG3 511.5 ST 1497.8 SR 252.2 SS 891.0

RCS -.2495 FAU .11337 RRT -.BOss RRF .8057 RTF -.9342 CRT -.8569 CRS -.6276 CST .9380

FC3-4.2892 8SP 13185 SGB 3862.6 223 -.0840 R13 .9346 LSA 1734.1 MSA 305.8 $SA 18.4

8C3 1.6825 F8P 1550 SG1 3856.2 $62 222.2 THA 178.46 EL1 1513.5 EL2 128.6 ALF 171.73

LAUNCH DATE NOV 4 1864 FLZGMT TINE 206.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 240.49 LAp ,78

RC 164.213 GL 19.35

PLANETOCENTR]C CONIC

C3 22.209 VHL 4.713

LNCH AZMTH LNCH TIME

90.00 16 ST 0

90.00 11 33 T

100.00 18 34 33

100.00 12 40 13

110.00 20 16 15

110.00 lS 13 2

DIFFERENTIAL CCRRECTION$

TOE .9179 TRA-2.5278 TC3 1.7644 8AU .5300

RDE -.1984 RRA .1328 RC3 -.2688 FAU .11740

FOE -.5448 FRA 3.3338 FC3-4.$766 BSP 13043

806 .9_87 BRA 2.5313 BC3 1.7849 FSP 1830

DISTANCE 506.440 EARTH TO MARS

LOt. 41.61 VL 33.774 OAL -5.26 AZL $7.34 HCA 163.39 5MA 204.63 ECC .28879 INC 2.6614 vt 30.035

LOP 205.02 V'_ 21.334 GAP 13,48 AZP 92.55 TAt. 338.25 TAP 139.65 RCA 145.53 APO 263.72 V2 22.836

GP -2,55 ZAL 124.35 ZAp 162.97 ETS 157.00 zAE 156.25 (TE 353.61ZAC 86.99 ETC 255.92 CLP 163.16

DLA 22.33 RAL 177.33 RAD 6567.9 VEL 11.983 PTH 2.14 VHP 7.004 DpA -4.46 RAP 186.93 ECC 1.3655

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM 1NJ 2 LA. INJ 2 LONG

3021.17 -27.66 97.8_ 48.81 84.74 17 47 21 2421.2 -28.30 89.33

4108.86 -3.12 166.51 41.17 61o84 12 43 29 3502.0 -6,86 159.85

2706.66 -Zg.70 74.99 48.97 86.40 19 19 39 2106.7 -29.88 66.19

3891.70 -1.--52 130.17 40.28 60.14 13 45 7 3291.7 -5.48 143.8_

2388.46 -34.18 50.96 49.1t 90.57 20 56 3 1768.5 -33.72 41.75

3782.66 2.29 139.53 37.91 55,88 14 18 5 3182.7 -2.20 133.32

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 38?9.3 $GR 390.2 SG3 535.9 ST 149T.1 SR 244.6 SS 898.4

RRT -.8390 flRF .8368 RTF -.9374 CRT -.8714 CRS -.6290 CS_ .9284

$G_ $898.8 RZ3 -.0881 213 .9378 LSA 1733.4NSA 321.4 SSA 16.8

$61 3893.1 $G2 211.8 THA 175.16 ELl 1512.3 EL2 118.8 ALF 171.8,

LAUNCH DATE NOV 4 1964 FLIGHT TIME 208.00 ARRIVAL DATE MAY 51 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.O0

RP _40.lg LAp .73

RC 168.536 GL 20.02

PLANETOCENTRIC CONIC

C3 21.590 VHL 4.646

LNCH AZMTH LNCH TIME

90,00 16 45 20

90.00 1¢ 45 33

100.O0 18 24 25

100.00 12 49 tO

!10.09 20 6 38

110.00 13 21 26

DIFFERENTIAL CORRECTIONS

TDE .8734 TRA-2.3094

ROE -.1851 RRA .1481

FDE -.5159 FRA 3.4428

8OE .8928 BRA 2.5158

DISTANCE 509.728 EARTt

LOL 41.61 VL 33.728 GAL -5.13 AZL 87.29 NC4 164.33 SMA 203.62 ECC .28475 INC

LC_ 205,g6 Vp 21.291 GAP 12.98 AZP g2.61 TAL 336.57 TAp 140.91 RCA 145.64 APO

GP -2.77 ZAL 123.74 ZAp 162.32 ETS 187;33 ZkE 158.85 ETE 353.09 ZAC 86.85 ETC

TO MARS

2.7137 vl 30.035

261.60 _v2 22.866

255.91 ELF 162.33

OLA 23.13 RAL 177.18 RAD 6587.9 VEL 11.957 PTH 2.13 VHP 6.853 DpA -4.78 RAp 187.12 ECC 1.3555

L-I TIME INJ LAT INJ LON_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

3053.67 -27.64 100.52 48.37 83.59 17 36 14 2453.7 -28.24 91.70

4055.79 -4.60 163.92 41.01 62.03 12 53 9 3455.8 -8.31 157,20

2734.20 -29.58 77.03 48.56 85.34 19 9 59 2134.2 -29.89 68.24

3830.49 -2.91 147.90 40.08 60.24 13 53 20 3250.5 -6.85 141.35

2406.15 -34.18 52.50 48_82 89.86 20 48 46 1808.2 -33.85 43.27

3749.30 1.01 137.79 37.63 55.83 _4 23 55 3149.3 -3.48 131.58

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.8126 8AU .52_8 8GT 3913.9 $GR 405.4 SG3 361.4 ST 1477.0 SR 238,1 SS 905.9

RC3 -.2903 FAU .12_53 RRT -.8625 RRF .8870 RTF -.9376 CRT -.8768 CRS -.6335 CST .9248

FC3-4.8734 8SP 15559 SG8 3934.8 223 -.1108 213 .9381 LSA 1718.0 MSA 325_8 SSA 16.3

8C3 1.8337 FSP 1717 SGI 392g.5 $62 204.4 THA 174.88 EL1 1491.3 EL2 111.6 ALF 171.96

LAUNCH DATE N/OV 4 1964 FLIGHT TIM( 210.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 239.88 LAp .70

RC 168.857 GL 20.73

PLANETOCENTRIC CONIC

C3 21.021VHL 4.565

LNCH AZMTH L_CHTIME

90.00 16 32 6

90.00 11 57 45

100.00 18 15 9

100.O0 12 59 23

110.00 20 023

110.00 13 28 38

DIFFERENTIAL CORRECTIONS

TOE .6448 TRA-2.AT4D

RDE -.1747 RRA .163g

FDE -.4838 FRA 3.5333

808 .8626 BRA 2.4784

DISTANCE 513.048

LOL 41.61 VL 33.681 GAL -5.01 AZL ,87.23 HCA

LOP 208.90 VP 21.251 GAP 12.48 AZF 92.68 TAt.

GP -3.01 ZAL 123.11 zAP 161.64 ETS 187.70 ZAE

DLA 23.97 RAL 17T.04 RAD 6567.9 VEL 11.933 PTH

L-I TIME INJ LAT INJ RT ASC

3091.93 -27.32

4004.69 -6.23

2766.11 -29.36

3805.73 -4.42

2430.63 -34.16

3713.98 -.34

TC3 1.8898 BAU .5384

RC3 -.S_50*FAU .12594

FC3-5.1865 8SP 13684

BC3 1.9159 FSP 1807

EARTH TO MARS

165.27 9MA 202.66 (CC .28087 INC 2.7728 vl 30.035

336.90 TAp 142.17 RCA 145.74 APO 259.58 V2 22.897

159.08 ETE 352.45 ZAC 86.68 ETC 2_5.90 CLP 161.88

2.12 VHp 6.705 OPa -5.11

INJ LONG INJ A214TH INJ TIME !DO CST TIM

103.07 47.97 82.24 17 23 38 2491.9

161,04 40.98 62.32 13 4 22 3404.7

79.36 48.24 84.12 18 59 16 2166.1

145.44 38.99 60.41 14 2 48 3205.7

54.26 48.60 88.62 20 40 54 1830.6

135.94 37.45 55.82 14 30 32 3114.0

NIO-COURS( EXECUTION ACCURACY

SGT 3945.4 SGR 425.8 SG3 588.1

RRT -.8665 RRF .6931RTF -.9395

SG,B 3988.3 R23 -.1256 RI3 .9401

$81 3983.4 SG2 196.1 THA 174.52

RAp 187.29 ECC 1.346D

INJ 2 LAT INJ 2 LONG

-28.11 94,5o
-9.88 154.28

-29.87 70.61

-8.33 I_8.83

-33.97 45.02

-4.82 129.73

ORBIT DETERMINATION ACCURACY

87 1465.4 SR 228.6 SS 913.7

CRT -.8930 CRS -.6398 CST .9160

LSA 1708.5 NSA 339.4 SSA 15.1

ELI 1479.7 EL2 101.9 ALF 172.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 239.56 LAp .68

RC 171.174 GL 21.51

PLANETOCENTRIC CONIC

C3 20.506 VHL 4.528

LNCH AZNTH LNCH TIME

90.00 16 16 41

90.00 12 12 22

100.00- 18 O 24

100.00 13 11 20

110.00 19 51 22

110.00 13 36 51

FLIGHT TIME 212.00 ARRIVAL DATE JUN 4 1965

DISTANCE 516.399 EARTH TO MARS

LOL 41.61 VL 33.637 GAL -4.89 AZL 87.16 HCA 166.22 8MA 201.75 ECC .27714 INC 2.8399 VI 30.035

LOP 207.85 VP 21.215 GAP 11.99 AZP 92.76 TAL 337.22 TAp 143.43 RCA 145.83 APO 257.66 V2 22.928

GP -3.28 ZAL 122.46 ZAP 160.94 ETS 188.14 ZAE 159.54 _TE 351.67 ZAC 88.48 ETC 255.89 CLP 161.22

OLA 24.88 RAL 176.94 RAO 6567.8 VEL 11.g12 PTH 2.12 VHP 6,560 OpA -5.48 RAp 187.43 ECC 1.3375

L-I TIME INJ LAT ]NJ LONG I_J RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3138.06 -26.85 106.37 47.59 80.65 17 8 59 2538.1 -27.87 97.85

3946.66 -8.05 157.75 41.11 62.76 13 18 9 3346.7 -11.84 150.91

2803.64 -29.07 82.13 47.95 82.70 18 47 8 2203.6 -29.77 73.40

3756.31 -6.0E 142.70 40.04 60.68 14 13 56 3156.3 -9.94 136.04

2456.46 -34.10 58.27 48.47 87.43 20 3219 1856.5 -34.08 47.03

3676.25 -1.78 133.98 37.38 55.86 14 38 7 3076.2 -6.25 127.74

DIFFERENTIAL CORRECTIONS

TDE .8169 TRA-2.4373 TC3 1.9668 BAU .5473

ROE -.1644 RRA .1811 RC3 -.3431FAU .130§7

FOE -.4472 FRA 3.6275 FC3-5.5126 BSP 13778

BOE .8333 BRA 2.4440 8C3 1.9965 FSP 1899

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3974.5 $GR 451.3 SG3 616.1 ST 1453.0 SR 221.6 SS 922.0

RRT -.9073 RRF .9159 RTF -.9413 CRT -.9094 CR8 -,6495 CST .9057

SOB 4000.0 R23 -.1425 R13 .9420 LSA 1698.2 MSA 355.3 SSA 13.8

86t 3995.5 $G2 188.8 THA 174.10 EL1 1467.0 EL2 91.3 ALF 172.07

LAUNCH DATE NOV 4 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC

RL 146.35 LAb -.DO

RP 239.26 LAp .63

RC 173.485 GL 22.37

PLANETOCENTRIC CONIC

C3 20.044 VHL 4.477

LNCH AZMTH LNCH TIME

90.00 15 57 50

90.00 12 30 43

100.00 17 45 32

100.00 13 25 42

110.00 19 41 21

110.00 13 46 22

DIFFERENTIAL CORRECTIONS

TOE .8078 TRA-2.3812

ROE -.1553 RRA .1994

FOE -.4110 FRA 3.7187

BOE .8226 8RA 2.3896

DISTANCE 519.779 EARTH TO MARS

LOL 41.61VL 33.594 GAL -4.77 AZL 87.08 HCA 167.16 SMA 200.88 ECC .27355 INC 2.9168 vl 30.035

LOP 208.79 VP 21.182 GAp 11.50 AZP 92.84 TAL 337.54 TAp 144.70 RCA 145.93 APO 255.83 V2 22.959

GP -3.60 ZAL 121.79 ZAP 160.22 ETS 188.65 ZAE 160.03 ETE 350.71 ZAC 86.23 ETC 255.88 CLP 160.54

OLA 25.85 RAL 176.88 RAO 8567.8 VEL 11.892 pTH 2.11VHP 6.419 OpA -5.88 RAP 187.54 ECC 1.3299

L-I TIME IN_ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3196.15 -26.,4 110.47 47.21 78.71 16 51 6 2596.1 -27.44 102.04

3877.70 -10.17 153.80 41.47 63.43 13 35 21 3277.7 -13.66 146.86

2848.93 -28.83 85.43 47.71 81.01 18 33 1 2248.9 -29.58 76.75

3700.15 -7.94 139.57 40.28 61.09 14 27 23 3100.2 -11.73 132.84

2486.53 -_3.98 58.61 48.42 86.05 20 22 48 1886.5 -34.16 49.37

3635.31 -3.34 131.84 37.46 55.96 14 46 58 3035.3 -7.79 125.57

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIOIC_CCURACY

TC3 2.0788 BAU .5662 $GT 4000.0 9GR 483.8 863 643.3 ST 1450.58R 216.5 88 931.0

RC3 -.3774 FAU .13570 RRT -.927_ RRF .9346 RTF -.9446 eCRT _.9316 CRS -.6635 CST .8888

FC3-5.8613 BSP 13402 SGB 4029.2 R23 -.1521 R13 .9453 LSA 1694.8 HSA 381.8 SSA 12.0

BC3 2.1128 FSP 1981 SG1 4025.1 SG2 180.0 THA 173.59 EL1 1464.5 EL2 77.9 ALF 172.0(

LAUNCH 0ATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 238.g§ LAp .62

RC 175.790 GL 23.31

PLANETOCENTRIC CONIC

C3 19.644 VHL 4.432

LNCH AZN_H LNCH TIME

90.00 15 32 50

90.00 12 55 40

100.00 17 2T 31

100.00 13 43 40

110.00 19 30 5

110.00 13 57 36

FL|G_T TIRE 216.00 ARRIVAL DATE JUN 8 1965

DISTANCE 523.182 EARTH TO MARS

LOL 41.81 VL 33.554 GAL -4.66 AZL 86.99 HCA 168.1] 9MA 200.06 ECC .27012 INC 3.0063 Vl 30.035

LOP 209.74 VP 21.153 GAP ]1.02 AZP 92.94 TAL 337.85_TAp 145.96 RCA 146.02 APO 254.10 V2 22.991

GP -3.97 ZAL 121.11 ZAp 159.47 ET8 189.24 ZAE 160.54' ETE 349.53 ZAC 85.92 ETC 255.86 CLP 159.84

OLA 26.80 RAL 176.88 MAD 6567.8 VEL 11.875 pTH 2.11VHp 6.281DPA -6.32 RAp 187.82 ECC 1.3233

L-I TIME INJ LAT INJ LONG IMJ RT A$C |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3275.14 -24.97 115.96 46.77 76.20 16 27 25 2675.1 -26.63 107.68

3789.12 -12.82 148.64 42.19 64.53 13 58 49 3189.1 -16.15 141.54

2905.44 -27.96 89.49 47.50 78.97 18 15 57 2305.4 -29.20 80.91

3634.06 -10.09 135.85 40.78 61.71 14 44 14 3034.1 -15.80 1_9.02

2521.92 -53.78 61.56 48.49 84.44 20 12 7 1921.9 -34.18 52.14

3590.34 -5.05 129.48 37.72 56.15 14 57 28 2990.3 -9.46 123.17

DIFFERENTIAL CORRECTIONS

TDE .756S TRA-2.3677 TC3 2.1006 BAU .5621

ROE -.1438 RRA .2227 RC3 -.4117 FAU .14036

FOE -.3530 FRA 5.8312 FC3-6.1858 BSP 14044

80E .7698 ERA 2.3781 8C3 2.1405 FSP 2_01

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 238.63 LAP .59

RC 178.086 GL 24.37

PLANETOCENTRIC CONIC

C3 19.308 VHL 4.394

iNCH AZ14TH LNCH TIME L-I TIM( INJ LAT

90.00 14 48 37 3417.20 -22.33

90.00 13 40 21 3638.8_ -17.03

100.00 17 3 45 2981.53 -26.85

100.00 14 7 54 3549.79 -12.77

110.00 19 18 57 2564.68 -33.45

110.00 14 11 12 3_39.4_ -6.98

DIFFERENTIAL CORRECTIONS

TDE .7280 TRA-2.3303 TC3 2.1828 BAU .5704

ROE -.1334 RRA .2480 RC_ -.4547 FAU .14562

FOE -.2953 FRA 3.9395 FC3-6.5292 BSP 14117

80E .7401 BRA 2.3435 8C3 2.2099 FSP 2206

MID-COURSE EXECUTION ACCURACY

SGT 4025.2 S_ 521.5 SG3 675.4

RRT -.9361RRF .9514 RTF -.9443

SGB 4058.8 R23 -.1841 R13 .9453

SGI 4034.9 $62 179.3 THA 173.06

FLIGHT TIME 218.00

DISTANCE 526.613

LOL 41._1 VL 55.515 GAL -4.55 AZL 86.89 HCA

LOP 210.69 VP 21.127 GAP 10155 AZP 93.05 TAt.

GP -4.40 ZAL 120.39 ZAP 158.69 ETS 189.95 ZAE

169.06 SMA 199_28 E_C .26683 INC- 3.1111

338.17 TAP 147.23 RCA 146.11 APO 252.45

161.06 ETE 348.07 ZAC 85.55 ETC 255.85

DLA 28.05 RAL 176.93 RAO 6567.8 VEL 11.861 PTH

INJ LONG INJ RT ASC INJ kZMTH INJ 71146

1Z.5.53 45.64 72.12 15 45 34

t39.62 45.74 67.03 14 41 0

94.87 47.24 76.35 17 53 27

131.02 41.68 62.74 15 7 3

64.65 48.67 82.51 19 59 41

126.79 38.23 56.45 15 10 11

MIO-COURSI[ EXECUTION ACCURACY

8GT 4045.6 _ 568.4 $63 707.0

RRT -.9491RRF .9643 RTF -.9459

SG8 4085.5 fl23 -.2060 R13 .847!

S_1 4081.6 SG2 177.8 THA 172.38

ORBIT DETERMINATION ACCURACY

9T 1420.9 SR 209.9 SS 941.7

CRT -.9458 CR8 -.6809 CST .8804

LSA 1671.8 MSA 393.5 SSA 11.4

EL1 1434.8 EL2 67.5 ALF 172.03

ARRIVAL DATE J UN 10 1965

EARTH TO MARS

vl 30.035

V2 23.024

CLP 159.13

2.10 VHP G.1480pA -6.81 RAp 187.65 ECC 1.3178

PO CST TIM |NJ 2 LAT INJ 2 LONG

2817.2 -24.56 117.57

3038.9 -19.99 132.20

2381.5 -28.46 96.44

2949.8 -16.32 124.03

1964.7 -34.12 55.47

2939.4 -11.34 120.41

ORBIT DETERMINATION ACCURACY

ST 1404.0 SR 206.1 $8 954.1

CRT -.9653 CRS -.7049 CST .8639

LSA 1658.1MSA 417.9 SSA 10.1

EL1 1418.1 EL2 53.5 ALF 171.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 4 1984

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 238.31 LAp .58

RC 180.373 Gb 23.58

PbANETOCENTRIC CONIC

C3 lg.047 VHL 4.364

bNCN AZ_TH LNCH TIME

82.03 13 g 33

g7.g7 15 20 35

100.00 16 23 12

100.00 14 47 37

110.00 19 1 2

110.00 14 28 16

lot. 41.61VL 33.478 GAL

LOP 211.64 VP 21.104 GAP 10.08

GP -4.92 ZAL 119.84 ZkP 157.86

FLIGHT TIME 220.00 ARRIVAL DATE JUN 12 1985

DISTANCE 530.067 EARTH TO MARS

-4.44 AZL 86.76 HC_ 170.01SMA 198.54 ECC .26367 [NC 3.2359 Vl 30.035

AZP 93.19 TAL 338.48 TAP 148.49 RCA 148.19 APO 250189 v2 23.058

ET8 190.79 ZAE 161.38 ETE 346.24 ZAC 85.09 ETC 255.84 CLP 158.39

DLA 29.33 RAL 177.U9 RAD 6567.8 VEL 11.850 PTH 2.10 VHP 6.018 DpA -T.38 RAp 1a7.63 ECC 1.3135

b-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

3738.55 -20.59 148.31 45.12 68.65 14 11 49 3136.6 -23.31 140.62

3313.12 -20.58 117.23 45.12 68.64 18 15 48 2713.1 -2_,_0 109.53

3108.08 -24.56 103.42 46.64 72.41 17 16 59 2508.1 -26.74 95.29

3418.83 -16.71 123.30 43.36 64.85 15 44 33 2818.8 -14.96 116.01

2617.94 -32.90 68.71 48.96 80.17 19 44 40 2017.9 -33.91 59.62

3479.74 -9.21 123.61 39.08 56°93 q5 28 16 2879.7 -13.50 li7.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6981 TRA-2.2946 TC3 2.2138 BAU .3782 SGT 4083.6 8GIR 628.8 SG3 739.6 ST 1384.9 SR 204.5 SS 969.2

ROE -.1226 RRA .2779 RC3 -.5051FAU _$5112 RRT-.9570 RRF .9743 RTF -.947 CRT -.9829 CRS -.7355 CST .8456

_DE -.2280 FRA 4.0533 FC3-8.8686 BSP 14220 SG8 4112.0 R23 -.2284 R13 .9486 LSk_1643.§ MSA 444.6 SSA 8.9

6DE .7089 BRA 2.3114 BC3 2.2707 FSP 2315 SGt 4108.0 SG2 180.4 THA 171.36 EL1 1399.4 ELI 37.3 ALF 171.74

LAUNCH DATE NOV 4 1964 FLIGHT TIME ¢_2.00 ARRIVAL OATE JUN 14 1965

HELIOCENTRIC CONIC O|8TANCE 533.545 EARTH TO MARS

RL 149.35 LAL -.00 LOL 41.61VL 33.443 GAL -4.34 AZL 86.61HCA 170.97 SMA 197.83 ECC .26065 INC 3.3869 vl 30.035

RP 237.98 LAp .53 LOP 212,60 VP 21.083 GAp 9.62 AZP 93.35 TAL 338.79 TAP 149.76 RCA 146.27 APO 249.40 V2 23.089

RC 182.651GL 26.97 GP -5.56 ZAL 118.84 2AP 136.99 ETS 191.81ZAE 162.10 ETE 343.91ZAC 84.51ETC 255.82 CLP 137.63

PLANETOCENTIR|C CONIC

C3 18.879 VHL 4.345 DLA 30.77 RAL 177.35 RAD 6367.8 VEL 11.843 PTH 2.10 VHP 3.892 DpA -8.04 RAp 187.54 ECC 1.3107

LNCH AZMTH LNCH TIME L-I T;NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINT PO CST TIM INJ 2 LAT INJ 2 LONG

77.44 12 35 31 3843.30 -21.61 136.84 45.66 67.53 13 39 56 3245.3 -24.46 149.14

102.56 15 56 24 3200.18 -21.59 10tl.26 45.65 67.34 16 49 44 2600.2 -24.45 101.55

77.44 12 35 51 3845.30 -21.61 156.84 43.66 67.53 13 39 56 3245.3 -24.46 149.14

102.36 15 56 24 3200.18 -21.59 _09,26 45.65 67.54 16 49 44 2600.2 -24.45 101.53

110.00 18 40 30 2687.84 -31.97 73.95 49.34 77.20 19 25 18 2087.8 -33.40 65.01

110.00 14 50 55 3405.63 -11.93 119,60 40._4 57.73 15 47 41 2805.8 -16.11 112.98

DIFFERENTIAL CORRECTIONS MID-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6743 TRA-2.2533 TC_2.2638 9AU .5889 _T 4078.5 $GR 708.3 863 773.4 ST 1367.6 SR 20JLJ SS 986.9

RDE -.1118 RRA .3131RC3 -.5881FAU .15712 RRT -.9629 RRF .98al RTF -.9485 CRT -.9957 CRS -.773rl CST .8242

FDE -.1368 FRA 4.1660 FC3-7.2051BSP 14203 SG8 4t86.8 R23 -.2479 R13 .9304 LSA' 1631.1MSA 475.4 SSA 7.7

BDE .6835 9RA 2.2750 BC3 2.3333 FSP 2413 SG1 4132.5 SGZ 187.4 THA 170.55 EL1 1383.0 EL2 18;9 ALF 171.44

LAUNCH DATE NOV 4 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUN 16 1965

HI[tt:IOCENT RID CONIC

RL 148.35 LAL -.00

RP 237.65 LAP .50

RC 184.91g GL 28.60

PLANETOCENTR IC CON]C

C3 18.828 VHL 4.339

LNCH AZMTH LNCH TIME

73.53 12 10 30

106.47 16 25 10

73.53 12 lO 30

106.47 16 25 10

110.00 18 10 20

110.00 15 24 30

DISTANCE 537.045 EARTH TO MARS

LOL 41.61 VL 33.409 GAL -4.24 AZL 86.43 HCA 171.93 SMA 197.16 ECC .2§775 ]NC 3.5745 vl 30.035

LOP 213.56 VP 21.066 GAp 9.4£ AZP 93.54 TAL 339.09 TAp 151.02 RCA 146.34 Apo 247.98V2 23.123

GP -6.35 ZAL 117.98 ZAP 156.94 ETS 193.06 ZAE 162.57 ETE 340.93 ZAC 83.78 ETC 255.80 CLP 156.85

OLA 32.41RAL 177.77 RAD 6567.8 VEL 11._41PTH 2.10 VHP 5.772 DpA -8.83 RAp 187.37 ECC 1.3099

L-I TIME INJ LAT INJ LONG INJ RT ASC IN_ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3929.61 -22.71 163.74 46.55 66.23 13 13 59 3329.6 -25.73 156.03

3114.60 -22.70 103.29 46.54 66.22 17 17 5 2514.6 -25.72 95.58

3929.61 -22.71 163.74 46.55 66.23 13 15 59 3329.6 -25.73 156.03

3114.60 -22.70 103.29 46.54 66.22 17 17 5 2514.6 -25.72 95.5_

2790.04 -_0.19 81.38 49.64 73.14 18 56 50 2190.0 -32.20 72.74

3302.17 -15.FK2 113.85 42.68 59.20 16 19 33 2702.2 -19.59 106.98

JlFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6476 TRA-2.2163 TC3 2.2890 BAU .5981 SGT 4085.9 $GR 797.3 SG3 807.6 ST 1347.7 SR 213.6 SS 1010.3

ROE -.0994 RRA .3573 RC3 -.6375 FAU .16294 RRT -.9666 RRF .9878 RTF -.9496 CRT -.9992 CRS -.8140 CST .7984

FOE -.0647 FRA 4.2933 FC3-7.4922 8SP 14282 SG6 4162.9 R23 -.2639 R13 .9520 LSA 1618.7 MSA 312.4 SSA 6.5

ROE .6552 BRA 2.2449 _C3 2.3762 FSP 2529 SG1 4158.1 SG2 200.9 THA 169.29 EL1 t364.5 ELI 8.7 ALF 171.00

LAUNCH DATE NOV 4 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC DISTANCE 540.566 EARTH TO MARS

RL 148.35 LAL -.00 LCX. 41.61 _L 33.376 GAL -4.14 AZL 86.19 HCA

RP 237.31 LAP .47 LOP 214.52 vP 21.052 GAP 8.71 AZP 93.78 TAL

RC 187.176 GL 30.57 GP -7.36 ZAL 117.02 ZAP 153.00 ETS 194.62 ZAE

PLANETOCENTRIC CONIC

C3 18.940 VHL 4.352 DLA 34.35 RAL 178.44 RAD 6567.8 VEL 11.846 PTH

LNCH AZN_H LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

69.70 11 49 10 4004.79 -23.94 170.16 47.94 64.60 12 55 55

110.30 16 51 49 3042.22 -23.93 98.31 47.93 64.59 17 42 31

69.70 11 49 10 4004.79 -23.94 170.16 47.94 64.60 12 55 55

110.30 16 31 49 304Z.22 -23.93 98.31 47.93 64.59 17 42 31

69.70 11 49 10 4004.79 -23.94 170.16 47.94 64.60 12 35 55

110.30 16 51 49 3042.22 -23.93 98.31 47.93 64.59 17 42 31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6211 TRA-2.1811TC_ 2.2871BAu .6074 SGT 4089.8 SGR 918.6 $63 842.0

ROE -.0849 RRA .4139 RC3 -.7227 FAU .16868 RRT -.9686 RRF .9918 RTF -.9§05

FOE .047§ FRA 4.4313 FC3-7.7092 8SP 14446 _69 4191.7 R2_._750 R13 .9538

90E .6269 BRA 2.2200 BC3 2.3986 FSP 2657 SG1 4185.7862 223.0 THA 167.69

172.89.SMA 196.53 ECC ._5497 INC 3.8131 vl 30.033

339.39 TAp 152.28 RCA 146.42 APO 246.63 V2 23.157

162.95 ETE 337.06 ZAC 82.83 ETC 253.77 CLP 156.04

2.10 VHp 5.659 DpA -9.80 RAp 187.08 ECC 1.3117

PO CST TIM INJ Z LAT INJ 2 LONG

3404.8 -27.15 162.43

2442.2 -27.14 90.60

340_.8 -27.13 162.45

2442.2 -27.14 90.60

3404.8 -27.15 162.43

2442.2 -27.14 90.60

ORBIT DETERMINATION ACCURACY

ST 1326.9 SR 228.1 SS 1041.5

CRT -.9880 CR$ -.8570 CST .7686

LSA 1609.0 MSA 555.5 SSA 5.4

EL1 1345.9 EL2 34.8 ALF 170.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAYE NOV 4 1964 FLIGHT TIHE 228.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 236.98 LAp .44

RC 189,421 GL 33.01

PLANETOCENTRIC CONIC

C3 19.297 VHL 4,393

LNCH AZMTH LNCH TIME

65.67 11 30 35

114._3 17 18 32

65.67 11 30 35

114.33 17 18 32

65.67 11 30 35

114.33 17 18 32

DIFFERENTIAL CDRRECTIONS

TDE .6057 TRA-2.1408

ROE -.0695 RRA .4870

FDE .1592 FRA 4.5596

8DE .6097 BRA 2.1955

DISTANCE 544.107 EARTH TO MARS

LOL 41.61VL 33.345 GAL -4.05 AZL 85.87 HCA 173.85 SMA 195.92 ECC .25231 INC 4.1258 vl 30.035

LOP 215.48 VP 21.040 GAp 8.26 AZp 94.10 TAL 539.69 TAp 153.54 RCA 146.49 APO 245.35 V2 23.191

GP -8.68 ZAL 115.93 ZAp 153.81ETS 196,62 ZAE 163.15 ETE 332.01 ZAC 81.57 ETC 255.72 CLP 155.20

DLA 36.67 RAL 179.46 RAD 6567.8 VEL 11.861 pTH 2.10 YHp 5.554 DpA -11.05 RAp 186.62 ECC 1.3176

L-I TIME IN# LAT INJ LONG -INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4077.13 -25.29 176.65 50.07 62.52 12 58 32 3477.1 -28.76 168.97

2978.69 -25.28 94.00 50.06 62.51 18 8 11 2378.7 -28.75 86.32

4077.13 -25.29 176.65 50.07 62.52 12 38 32 3477.1 -28.76 188.97

2978.69 -25.28 94.00 50.06 62.51 18 8 11 2378.7 -28.75 86.32

4077.13 -25.29 176.65 50.07 62.52 12 38 32 5477.1 -28.76 168.97

2978.69 -25.28 94.00 50.08 62.51 18 8 11 2378.7 -28.75 86.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.2650 BAU .6223 SGT 4086.7 SGR 1079.9 $G3 875.3 ST 1310.8 SR 255.2 SS 1076.5

RC3 -.8293 FAU .17508 RRT -.9694 RRF .9945 RTF -.9511 CRT -.9595 CRS -.89_0 CST .7382

FC3-7.8545 8SP 14492 6GIB 4227.0 R23 -.2806 R13 .9556 LS_ 1607.0 MSA 600.0 SSA 4.4

8C3 2.4121FSP 2746 SG1 4219.2 SG2 Z56.9 THA 165.58 ELi 1333.6 EL2 70.6 ALF 169.39

LAUNCH DATE NOV 4 1964 FLIGHT TINE 230.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 236.64 LAp .41

RC 191.655 GL 36.13

PLANET(_ENTRIC CONIC

C3 20.055 VHL 4.478

LNCH AZMTH LNCH TIME

61.17 11 14 29

118.83 17 47 18

61.17 11 14 29

118.83 17 47 18

61.17 11 14 29

118.83 17 47 18

DISTANCE 547.667

LOt. 41.61 VL 33.315 GAL -3.96 AZL 85.44 HCA 174.82 SMA 195.34 ECC

LOP 216.45 VP 21.031 GAp 7.82 AZP 94.54 TAL 339.98 TAp 154.80 RCA

GP -10.48 ZAL 114.64 ZAP 152.38 ETS 199.24 ZAE 163.01 ETE 325,38 ZAC

DLA 39.54 RAL 181.05 RAD 6567.8 VEL 11.893 PTH 2.11 VHP 5.465 DpA -12.72

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ZMTH INJ TIME PO CST TIM

4151.33 -28.78 183.66 53.36 59,75 12 23 40 3551.3

2922,78 -26.77 90.32 53.38 59.75 18 36 1 2322.8

4151.33 -26.78 183.66 53.56 59.75 12 23 40 3557.5

2922.78 -26.77 90.32 53.36 59.75 18 56 1 2322.8

4151.33 -26.78 183.66 53.56 59.75' 12 23 40 3551.3

2922.78 -26.77 90.32 53.36 59.75 18 36 1 2322.8

DIFFERENTIAL CORRECTIONS

TDE .5974 TRA-2.1052 "r_s 2.1860 BAU .6395

ROE -.0485 RRA .5911 RC3 -.9535 FAU .18010

FOE .3065 FRA 4.7134 FC3-7.7743 BSP 14748

BDE .5994 BRA 2.1866 8C3 2.3849 FSP 2875

EARTH TO MARS

• 24976 INC 4.5573 vl 30.033

146.56 APO 244.13 V2 23.226

79.82 ETC 255.65 CLP 154.30

RAP 185.90 ECC 1.3301

INJ 2 LAT INJ 2 LONG

-30.59 176.05

-30.58 82.71

-30.59 176.05

-30.58 82.71

_30.59 176.05

-30.58 82.71

ORBIT DETERMINATION ACCURACY

ST 1298.2 SR 301.7 S$ 1127.3

CRT -.9117 CR$ -.9316 CST .7002

LSA 1616.8 MSA 658.3 SSA 3.4

EL1 1327.5 EL2 121.3 ALF 167.93

MID-COURSE EXECUTION ACCURACY

SGT 4076.2 SGR 1301.8 SG5 905.3

RRT -.9694 RRF .9963 RTF -.9516

SGB 4279.0 R23 -.2795 R13 .9581

$81 4268.2 SG2 305.1 THA 162.71

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 236.29 LAP .38

RC 193.877 GL 40.29

PLANETOCENTRIC CONIC

C3 21.560 VHL 4.643

LNCH AZMTH LNCH TIME

55.87 11 1 45

124.13 18 20 34

55.87 11 1 45

124.13 18 20 34

55.87 11 1 45

124.13 18 20 34

FLIGHT TIME 232.00 ARRIVAL DATE JUN 24 1965

DISTANCE 551.245 EARTH TO MARS

LOL 41.81YL 33.288 GAL -3.87 AZL 84.81HCA 175.79 SMA 194.80 ECC .24732 INC 5.1865 vl 50.035

LOP 217.42 VP 21.024 GAp T.39 AZP 95.17 TAL 340.27 TAp 156.06 RCA 146.62 Apo 242.97 V2 23.261

GP -13.09 ZAL 113.01 ZAF 150.51-ETS 202.79 ZAE 162;18 ETE 316.83 ZAC 77.29 ETC 255.52 CLp 153,33

DLA 43.22 RAL 183.62 RAD _5_7.9 VEL 11,956 pTH 2.13 VHp 5,402 DpA -15.07 RAp 184.76 ECC 1.3548

L-I TIME INJ LAT IW_-LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4232.27 -28.34 191.77 58.61 55.89 12 12 17 3632.3 -32.60 184.32

2876.51 -28.33 87.42 58.60 55.88 19 8 30 2276.5 -5L.59 79.98

4232.27 -28.34 191,77 58.61 55.89 12 12 17 3632.3 -32.60 184.32

2876.51 -28.33 87.42 58.60 55.88 19 8 30 2276.5 -32.59 79.98

4232.27 -28.34 191.77 58.61 55.89 12 12 17 3632.3 -32.60 184.32

2876.51 -28.33 87.42 58.60 55.88 19 8 30 2276.5 -32.59 79.98

DIFFERENTIAL CORRECTIONS

TDE .6250 TRA-Z.0628 TC3 2.0478 BAU .6708

ROE -.0281RRA .7418 RC3-1.1060 FAU .18505

FOE .4211FRA 4.8354 FC3-T.4306 BSP 14982

BDE .6257 BRA 2.1922 BC3 2.3274 FSP 2929

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4051.3 SGR 1622.9 SG3 926.2 ST 1302.4 SR 379.7 SS 1175.8

RRT -.9685 RRF .9975 RTF -.9514 CRT -.8562 CRS -.9556 CST ,6660

SGB 4364.3 R23 -.2726 RI3 .9612 LSA 1646.5 MSA 715.4 SSA 2.6

SGt 4348.0 SG2 376.8 THA 158.63 EL1 1343.2 EL2 190.2 ALF 165.69

LAUNCH DATE NOV 4 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 235.94 LAp .35

RC 196.086 GL 46.10

PLANETOCENTRIC CONIC

C3 24.699 VHL 4.970

LNCH AZMTH LNCH TINE

49.32 10 55 27

130.68 19 2 51

49.32 10 55 27

130.68 19 2 51

49.32 10 55 27

130.68 19 2 51

DIFFERENTIAL CORRECTIONS

TOE .7535 TRA-1.9966 TC3 t.8291BAU .7374

ROE -.0286 RRA .9799 RC3-1.2811FAU .I8809

FOE .4129 FRA 4.8805 FC3-6.5930 8SP 15036

802 .7541BRA 2.2241BCS 2.2331FSP 2862

EARTH TO MARS

176.76 SNA 194.28 ECC .24498 INC 6.1941 vl 30.035

340.55 TAp 157.31RCA 146.68 Apo 241.87 V2 23.297

159.97 ETE 306.20 ZAC 73.32 ETC 255.25 CLp 152.21

OISTANCE 554.841

LOL 41.61 VL 33.259 GAL -3.79 AZL 83.80 HCA

LOP 218.39 VP 21.020 GAP 6.96 AZP 96.19 TAL

GP -17.13 ZAL 110.79 ZAP 147.72 ETS 207.69 ZAE

OLA 48.11 RAL 188.13 RAD 6568.0 VE L 12.086 PTH 2.16 VHP 5.397 DpA -18.65 RAp 182.80 ECC 1.4065

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4329.00 -29.64 201.80 67.47 50.19 12 7 35 3728.0 -34.55 194.76

2847.01 -29.63 85.79 67.46 50.18 19 50 18 2247.0 -34.54 78.75

4328.00 -29.64 201.80 67.47 50.19 12 7 35 3728.0 -34.55 194.76

2847.01 -29.63 85.79 67.46 50.18 19 50 18 2247.0 -34.54 78.75

4328.00 -29.64 201.80 6?°47 50.19 12 T 35 3728.0 -34.55 194.78

2847.01 -29.63 85.79 67.46 50.18 19 50 18 2247.0 -34.54 78.75

MID-COUR8_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3993.3 SGR 2118.0 SG3 923.3 ST 1351.8 SR 510.1 SS 1203.2

RRT -.94SSORRF .9981RTF -.9504 CRT -.8059 ORS -.9688 CST .6342

SG8 4520.2 R23 -.2589 RI3 .9661 LSA 1712.0 MSA 7?7.4 SSA 1.8

SG1 4494.6 SG2 480.3 THA 152.51 EL1 1415.8 EL2 288.4 ALF 162.3_
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC _(_I|C

RL 148.35 LA_ -.00

RP 235.59 LAP .32

RC 198.280 GL 54.78

PLANETOCENTRIC CONIC

C3 32.467 VH4. 5.698

LNCH AZNTH LNCH TIME

41.01 11 5 55

158.99 20 5 0

41.01 11 5 55

138.99 20 5 0

41.01 11 5 55

138.99 20 5 0

FLIGHT TIME 236.00 ARRIVAL DATE JUN 28 1965

DISTANCE 558.450 EARTH TO MARS

LOL 41.61 VL 33.232 GAL -3.71 AZL 81.93 HCA 177.73 SNA 193.78 ECC .24275 ]NC 8.0573 V1 30.035

LOP 219.36 VP 21.018 GAP 6.54 AZP 98.06 TAL 340.83 TAP 158.56 RCA 146.74 APO 240.82 V2 23.333

GP -24.09 ZAL 107.52 ZkP 142.75 ETS 214.46 ZAE 154.78 ETE 293.90 ZAC 66.42 ETC 254.59 CLP 150.88

OLA 54.71RAL 197.23 RAO 6568.3 VEL 12.403 PTH 2.24 VHP 5.561 DpA -24.66 RAp 178.95 ECC 1.5343

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4455.70 -29.41 214.92 83.74 41.54 12 20 IO 3855.7 -35.24 208.85

2855.69 -29.40 86.44 83.72 41.53 20 52 36 2255.7 -35.23 80.38

4465.70 -29.41 214.92 83.74 41.54 12 20 10 3855.7 -35.24 208.85

2855.69 -29.40 86.44 83.72 41.53 20 52 36 2255.7 -35.23 80.38

4455.70 -29.41 214.92 83.74 41.54 12 20 10 3855.7 -35.24 208.85

2855.69 -29.40 86.44 83.72 41.53 20 52 56 2255.7 -35.25 80.38

01FFERENTI AL CORRECTIONS

TDE 1.1662 TRA-I.9011 TC3 1.4282 8AU .87§1

ROE -.1940 RRA 1.4132 RC5-1.4230 FAU .18328

FOE -.0891 FRA 4.6916 FC3-4.8872 BSP 15616

BDE 1.1823 BRA 2.3688 8C3 2.0161 FSP 2553

MI0-COURSE ExECuTION ACCuRAC_Y ORBIT CETERNINATION ACCURACY

SGT 3869.8 SGR 2953.0 SG3 8_4.1 ST 1537.3 SR 764.9 Ss 1180.7

RRT -.9634 RRF .9983 RTF -.9462 CRT -.8196 CRS -.9756 CST .6739

SGB 4867.8 R23 -.2283 R13 .9735 LSA 1930.7 MSA 784.1 SSA 1.0

SGt 4826.3 SG2 634.7 THA 142.93 ELI 1669.0 EL2 403.6 ALF 156.35

LAUNCH DATE NOV 4 1964 FLIGHT TIME 244.00 _RRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 234.17 LAP .19

RC 206.900 GL -49.53

PLANETO_TRIC CONIC

C3 24.702 VHL 4.970

LNCH AZMTH LNCH TIM(

30.18 14 19 58

30.18 23 19 28

40.18 15 24 35

40.18 23 5 59

50.18 16 47 12

50.18 22 45 39

DIFFERENTIAL CORRECTIONS

TOE 2.4206 TRA-1.4207 TC3 1.7861 BAU .9867

RDE 2.5984 RRA -.8001 RC3 2.3952 FAU .16751

FOE-8.1787 FRA 1.6811 FC3-5.8"708 BSP 17884

BDE 3.5511 9RA 1.6305 8C3 2.9878 F_P 2510

DISTANCE 573.122 EARTH TO MARS

LOL &1.61 VL 33.138 GAb -3.43 AZL 96.56 HCA 181.69 SMA 192.03 ECC .23483 INC 6.5612 Vl 30.05_

LOP 223.29 VP 21.033 GAp 4.92 AZP 83.44 TAL 341.81 TAp 163.50 RCA 146.94 APO 237.13 v2 28.479

GP 32.98 ZAL 108.15 ZAP 133.91ETS 139.64 ZAE 145.52 ETE 78.57 ZAC 121.76 ETC 253.54 CLP 145.76

DLA -37.65 RAL 140.51RAD 6568.0 VEL 12.086 PTH 2.16 VHP 5.624 DpA 27.26 RAp 203.55 ECC 1.4065

L-I TIME INJ LAT INJ LGNG INJ RT ASC INJ AZMTH INJ TINE PC) CST TIM ]NJ 2 LAT [NJ 2 LONG

2487.76 -4.89 76.06 345.31 153.63 15 I 26 1887.8 2.29 72.93

1105.12 63.71 352.41 31.12 92.68 23 3T 54 505.1 62.96 335.02

2_1_6.76 -.39 68.01 352.95 145.39 16 4 2 1766.8 6.19 63.87

1130.44 54.89 353.91 29.35 99.04 23 24 50 530.4 55.36 340.34

2176.24 5.60 55.56 .42 137.21 17 23 28 1576.2 11.44 50.45

1177.49 45.54 355.69 26.22 105.15 23 5 16 577.5 47.07 344.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3901.0 SGR 3999.7 SG3 823.2 ST 2859.1 SR 3016.6 S8 3480.4

RRT .9611RRF *.9993 RTF -.9497 CRT .9947 CRS .9999 CST .9933

9G8 5587.1 R23 -.1739 R13 -.9848 LSA 5414.3 MSA 269.8 SSA .6

SG1 5532.5 SG2 779.4 THA 45.75 ELI 4150.7 EL2 213.2 ALF 48.54

LAUNCH OATE NOV 4 lg64

HELIOCENTRIC CONIC

RL 148.$5 LAL -.00

RP 288.60 LAP .16

RC 209.011GL -50.94

PLANETOCENTRIC CONIC

C3 15.088 VHL 3.882

LNCH AZNTH LNCH TIME

90.00 21 12 24

go.o0 ] 26 26

100.00 22 20 34

100.00 5 2 57

110.00 25 0 41

110.00 6 59 20

LOL

LOP 224.28 VP 2A.042 GAP 4.53 AZP 86.54 TAL 342..06 TAp 164.75 RCA 146,98 Apo 236.31 V2 23.517

GP 23.09 ZAL 112.87 ZAP 139.77 ET$ 148.16 ZAE 155.14 ETE 74.61 ZAC 112.47 ETC 254.68 CLP 148.09

DLA -20.30 RAL 148.34 RAD 6567.6 VEL 11.681PTH 2.05 VHp 4.940 DpA 17.91 RAp 199.85 ECC 1.2480

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1458.38 3.11 357.58 5.92 118.16 21 36 43 858.4 6.85 350.90

5483.43 28.29 253.66 12109 88.63 4 59 49 4883.4 27.80 245.02

1238.59 1.83 340.70 5.21 119.84 22 41 13 638.4 5.79 334.15

5178.65 29.74 231.17 12.02 86.89 8 29 16 4578.7 29.00 222.45

1112.69 -1.30 329.22 3.25 124.16 23 19 14 5t2.7 3.19 323.01

4877.12 33.42 207.86 11.62 82.34 8 O 37 4277.1 32._0 198.92

FLIGHT TIME 246.00 ARRIVAL DATE JUL 8 1965

DISTANCE 576.805 EARTH TO MARS

41.61 VL 33.117 GAL -3.36 AZL 93.46 HCA 182.67 SMA 191.65 ECC .25505 INC 3.4584 Vl 30.055

DIFFERENTIAL CORRECTIX_qS

TDE 1.5144 TRA-1.5555 TC3 2.8305 BAU .7827

RDE 1.1186 RRA -.7209 RC3 2,6619 FAU .21068

FOE-4.8676 FRA 5.0664 FC-12.1051 BSP 16220

BDE 1.8827 BRA 1.7145 8C3 3.8855 FSP 3471

MID-COURSE EXECUTION ACCURACy ORBIT DETERNINATION ACCURACY

SGT 3977.3 8GR 2878.1 SG3 1105.3 ST 2353.8 SR 1686.9 SS 3142.9

RRT .9617 RRF -.9997 RIT -.9550 CRT .9935 CRS 1.0000 CST .9928

SG8 4909.4 R23 -.2051 R13 -.9787 LSA 4267.3 NSA 232.9 SSA 1.7

SG1 4867.0 SG2 644.4 THA 35.55 ELI 2891.6 EL2 156.8 ALF 35.57

LAUNCH DATE NOV 4 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUL 10 1965

LOL 41.61 VL 35.097 GAL -3.30 AZL

LOP 225.28 VP 21.053 GAP 4.14 AZP

GP 17.75 ZAL 114.62 ZAP 141.68 ETS

DISTANCE 580.508 EARTH

92.03 14CA 183.66 SMA 191.28 ECC .23136 INC

87.98 TAL 342.29 TAp 165.95 RCA 147.03 APO

154.58 zAE 160.47 ETE 73.17 ZAC 107.35 ETC

HELIOCENTRIC COHIC

RL 148.35 LAL -.00

RP 233.44 LAP .13

RC 211.104 GL -19.31

PLANETOCENTRIC CONIC

C3 12.466 VHL 3.531

LNCH AZMTH LNCH TIME

90.00 19 45 52

90.00 5 26 39

100.00 21 2 40

100.00 6 52 33

110.00 22 0 32

110.00 8 11 10

DLA -9.30 RAL 152.31 RAD 6567.5 VEL

L-I TIME INJ LAT INJ LCIqG INJ

1814,81 -8.29 17.57

5044.13 23.60 222.54

1567.09 -9.19 358.87

4767.09 24.57 201.84

1385.86 -11.56 343.70

4521.08 27.16 182.14

DIFFERENTIAL CORRECTIONS

TOE 1.1054 TRA-1.5982 TC3 3.2952 BAU .8829

ROE .6169 RRA -.6138 RC3 2.4356 FAU .23257

FD(-S.8416 FRA 3.9384 FC-16.1517 BSP 15780

BDE 1.2659 BRA 1.7120 8C3 4.0976 FSP 4169

TO MARS

2.0260 vl 30.035

235.54 V2 23.555

255.18 CLP 145.46

11.569 pTH 2.02 VHp 4.645 DpA 12.93 RAp 197.78 ECC 1.2052

RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

5.70 117.17 20 16 7 1214.8 -4.59 10.85

8.77 73.87 6 50 43 4444.1 21.16 214.72

5.22 118.57 21 28 47 967.1 -5.31 352.24

8.45 72.42 8 12 0 4167.1 21.93 194.04

3.80 122.39 22 23 38 785.9 -7.21 337.32

7,43 68.40 9 26 31 3921,1 23.98 174.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3942.0 SGR 2231.3 SG3 1254.7 ST 1960.7 SR 1047.2 SS 2624.4

RRT .9607 RRF -.9997 RTF -.9563 CRT .9927 CRS 1.0000 CST .9936

SG8 4529.7 R23 -.2273 RI3 -.9736 LSA 3434.3 MSA 184.0 SSA 4.1

SGI 4497.0 SG2 542.8 THA 29.00 EL1 2220.0 EL2 111.7 ALF 28.01

732



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 4 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUL 12 1965

HELIOCENTR'IC CONIC

RL 148.33 LAL -.00

RP 233.07 LAP ,10

RC 213.178 GL -11.77

PLANETOCENTRIC CONIC

C3 11.433 VHL 3.384

LNCH AZMTH LNCH TIME

90.00 19 0 14

90.00 6 30 38

100.00 20 20 36

100.00 7 53 15

110.00 21 26 35

110.00 9 3 45

DISTANCE

LOL 41.61 VL 33.078 GAL -3.24 AZL

LOP 228.27 VP 21.066 GAP 3,76 AZp

GP 14,48 ZAL 115.10 ZAp 142.08 ET$

584.227 EARTH TO MARS

91.20 HCA 184.86 SMA 190.93 ECC .22g78 INC 1.1988 vl 30.033

88.81 TAL _,42.51 TAp 167.17 RCA 147.07 APO 234.80 V2 23.593

159.14 ZAE 163.87 ETE 73.68 ZAC 104.18 ETC 255.41CLP 144.58

DLA -2.11 RAL 154.65 RAO 6567.4 VEL

L-I TIME INJ LAT INJ LONG INJ

2024.27 -14.54 29.78

4799.07 18.08 206.70

1765.04 -15,39 10.30

4533.53 18.94 186.79

1558.47 -17.65 353.38

4312.87 21.25 168.87

11.526 PTH 2.01 VHp 4.462 DpA 9.93 RAp 196.46 ECC 1.1883

RT ASC INJ A_MTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

7.35 114.57 19 33 59 1424.3 -11.11 22.79

8.02 67.83 7 50 55 4199.1 14.92 199.45

6.95 115.95 20 50 1 1165.0 -11.78 3.38

7.64 66.44 9 8 49 3933.5 15.60 179.59

5.69 119.76 21 52 34 958.5 -13.36 346.66

8.47 62.57 10 15 38 3712.9 17.41 161.85

DIFFERENTIAL CORRECTIONS MID-COURSE

TDE .8920 TRA-1.3891 TC3 3.3199 BAU .6339 SGT 3899.2

RDE .4033 RRA -.3181 RC3 2.1777 FAU .23093 RRT .9592

FDE-S.1820 FRA 4.4723 FC-18.9850 8SP 15162 8GIB 431,4.3

80E .9789 BRA 1.6714 8C3 4.1391 FSP 4570 SG1 4288.1

EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$_ 1846.4 SG3 1369.4 ST 1714.0 SR 733.1 $S 2258.7

RRF -.9995 RTF -.9565 CRT .9923 CRS .9995 CST .9955

823 -.2407 813 -.9701 LSA 2925.4 MSA 137.0 SSA 8.7

SG2 474.8 THA 24.75 EL1 1862._ ELI 83.6 ALF 23.05

LAUNCH DATE NOV 4 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 232,70 LAp .07

RC 213.238 GL -6.39

PLANETOCENTRIC CONIC

CS 10.960 VHL 3.311

LNCH AZMTH LNCH TIME

90,00 18 29 17

90.00 7 13 47

100.00 19 31 58

100.00 8 33 48

110.00 21 3 17

110.00 9 38 58

DIFFERENTIAL CORRECTIONS

T_J[ .7704 T88-I.3320

ROE .2968 _RA -.4418

F02-2.7635 FRA 4.8304

8DE .8258 8RA 1.6137

DISTANCE 587.981

LOCI 41.61 VL 33.060 GAL -3.18 AZL 90.68 HCA 185.66 SMA

LOP 227.27 VP 21.080 GAP 3.39 AZ1P 89.34 TAL 342.73 TAp

GP 12.29 ZAL 115.06 ZAP 141.79 ETS 162.44 zAI[ 166.24 ETE

EARTH TO MARS

190.61 ECC .22823 INC .6550 vl 30.035

168.38 RCA 147.10 Apo 234.11 V2 23.631

75.95 ZAC 102.05 ETC 253.54 CLP 143.53

OLA 2.87 RAL 156.14 RAD 6567.4 VEL 11.504 PTH 2.00 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2169.44 -18.45 38.64 9.05 111.87 19 5 27

4635.69 13.61 196.79 8.17 64.93 8 31 3

1902.75 -19.30 18.66 8.68 113.28 20 23 41

4_77.61 14.44 177.40 7.76 63.54 9 46 43

1679.33 -21.58 .36 7.54 117.17 21 31 16

4173.37 16.86 160.67 6.52 59.71 10 48 32

MID-COURSE EXECUTION ACCURACY

TC3 3.6553 8AU .6083 SGT 3855.9 SGR 1395.8 SG3 1471.7

RC3 1.9672 FAU .26852 RRT .9582 RRF -.9991 RTF -.9573

FC-21.2098 BSP 14378 SG8 4173.1 823 -.2464 R13 -.9682

BC3 4.1510 FSP 4814 SG1 4151.5 SG2 423.8 THA 21.87

4.322 OpA 7.96 RAp 195.51 ECC 1.1804

PO CST TIM INJ 2 LAT INJ 2 LONG

1569.4 -15.32 31.36

4035.7 10.12 189.83

1302.8 -15.99 11.43

3777.6 10.78 170.53

1079.6 -17.77 353.51

3373.6 12.52 134.02

ORBIT DETERMINATION ACCURACY

ST 1560.1 88 _4.1 SS 2023.1

CRT .9921CRS .9980 CST .9977

LSA 2614.5 MSA 94.9 SSA 17.7

ELI 1657.6 ELI 66.5 ALF 19.77

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 232.32 LAp .03

RC 217.275 GL -2.85

PLANETOCENTRIC CONIC

C3 10.672 VHL 3.267

LNCH AZMTH LNCH TIME

gO.DO 18 5 54

90.00 7 45 13

rOD.DO 19 30 20

100.00 9 3 28

110.00 20 45 39

110.00 10 4 38

FLIGHT TIME 254.00 ARRIVAL DATE JUL 18 1965

DISTANCE 591.708 EARTH TO MARS

LOL 41.61 YL 33.043 GAL -3.13 AZL 90.28 HCA 186.66 SHA 190.29 ECC .22578 INC .2_20 Vl 30.035

LOP 228.27 VP 21.097 GAP 3.02 AZP 89.72 TAL 342.93 TAp 169.59 RCA 147.14 APO 233.45 V2 23.670

GP 10.73 ZAL 114.81 ZAP 141.13 ETS 164.91 ZAE 167.97 ETE 80.00 ZAC 100.51ETC 255.62 CLP 142.43

DLA 6.50 RAL 137.15 RAD 6567.4 VEL 11.492 PTH 2.00 VHp 4.203 DpA 6.59 RAp 194.76 ECC 1.1756

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2277.83 -21.05 45.53 10.53 109,39 18 43 52 1677.8- -18.22 38.00

4516.42 10.07 189.82 8.59 63.39 9 0 29 3916.4 6.41 183.05

2005.50 -21.93 25.15 10.19 J10.83 20 3 45 t405.5 -18.90 17.67

4263.99 10.90 170.82 8.15 61.99 10 14 32 3664.0 7.07 164.13

1769.78 -24.26 6.18 9.11 114.84 21 15 9 1169.8 -20.73 3_'#8.84

4072.46 13.11 154.99 6.85 58.14 11 12 30 3472.5 8.80 148.54

DIFFERENTIAL CORRECTIONS

TOE .6686 TRA-1.5268 TC3 3.6469 8AU .5788

RDE .2302 RRA -.3902 RC3 1.7764 FAU .28148

F02-2.3893 FRA 3.1988 FC-22.8332 8SP 14173

802 .7071BRA 1.5739 BC3 4.0565 FSp 5192

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT 3783.7 SGR 1408.8 SG3 t556.0 ST 1426.2 SR 454.8 SS 1828.2

RRT .9359 RRF -.9983 RTF -.9567 CRT .9912 CRS .9941 CST .9990

SGB 4037.4 R23 -.2518 R13 -.9661 LSA 2361.8 MSA 63.0 SSA 35.4

SG1 4018.6 SG2 389.4 THA 19.79 ELI 1495.9 EL2 57.4 ALF 17.57

LAUNCH DATE NOV 4 1964 FLIGHT TIME 256.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC CONIC DISTANCE 595.469

RL 148.35 LAL -.00 LOt. 41.61 VL 33.026 GAL -3.08 AZL 90.00 HCA 187.67 SMA

RP 231.95 LAP .00 LOP 229.28 VP 21.115 GAP 2.86 AZP 90.00 TAL 343.12 TAp

RC 219.295 GL -.02 GP 9.57 ZAL 114.47 ZAP 140.29 ET8 166.82 zAE 169.25 ETE

PLANETOCENTRIC CONIC

C3 10.479 VHL 3.237 DLA 9.27 RAL 137.85 RAO 6567.4 VEL 11.483 PTH 2.00 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 47 3 2362.95 -22.87 51.11 11.74 107.17 18 26 26

90.00 8 9 39 4423.89 7.20 184.34 9.04 62.54 9 23 23

100.00 19 12 56 2085.96 -23.7_ 30.41 11.42 108.66 lg 47 41

100.00 9 26 27 4176.11 8.05 185.86 8.58 61.11 10 36 4

110.00 20 31 30 1840.09 -26.21 10.73 10.41 112.77 21 2 10

110.00 10 24 23 3994.75 10.28 150.75 7.23 57.22 11 30 57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5995 TRA-1.4878 TC3 3.6323 BAU .5581 SGT 3711.5 $GR 1Z74.4 SG3 1640.9

ROE .1907RRA -.3479 RC3 1.6354 FAU .29523 RRT .9940 RRF -.9973 RTF -.9566

FDE-2.1194 FRA 5.4997 FC-24.3902 8SP 13768 Sf_ 3tE4.Z 823 -.2330 813 -.9648

8OE .6291 8RA 1.5279 BC33.9835 FSP 5500 9G1 590T.4 SG2 382.8 THA 18.30

EARTH TO MARS

190.00 ECC .22540 INC .0448 Vl 30.035

170.79 RCA 147.17 APO 232.82 V2 23.709

85.80 ZAC 99.34 ETC 255.68 CLP 141.27

4.098 DpA 5.59 RAp 194.14 ECC 1.1725

P_ CST TIM ]NJ 2 LAT INJ 2 LONG

1_62.9 -20.31 43.37

3823.9 3.47 177.85

1486.0 -21.02 22.71

3576.1 4.13 159.26

1240.1 -22.90 3.14

3394.8 5.88 144.41

ORBIT OETERMINATION ACCURACY

ST 1331.O 88 387.2 SS 1699.9

CRT .9898 CR8 .9869 CST .9987

LSA 2192.1 MSA 66.3 SSA 42.2

ELI 1385.2 EL2 52.9 ALF 16.09

733



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
i

LAUNCH DATE NOV 4 1964 F_IGHT TIRE 258.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 251.57 LAP -.03

RC 221.297 GL 2.20

PLANETOCENTR|C CONIC

C5 10.355 VHL 5.215

LNCH AZNTH LHCH TIME

90.00 17 31 13

90.00 8 29 29

100.00 18 58 20

100.00 9 45 2

110.00 20 19 41

110.00 10 40 11

OiSTANCE 599.243 EARTH TO MARS

LOL 41.61VL 33.011GAL -3.03 AZL 89.79 HCA 188.67 SMA 189.71ECC .22409 iNC .2160 vl 30,055

LOP 250.29 VP 21.134 GAP 2.30 AZF 90.21TAL 343.31 TAp 171.98 RCA 147.20 APO 232.23 v2 23.748

GP 8.67 ZAL 114.09 ZAP 139.29 ETS 168.33 ZAE 170.12 ETE 93.24 ZAC 98.42 ETC 255.72 CLP 140.07

OLA 11.46 RAL 158_35 RAO 6567.4 VEL 11,477 PTH 2.00 VHp 4.0010PA 4.86 RAP 193.59 ECC 1.170i

L-[ TIME ZNJ LAT [NJ LONG ]NJ RT ASC INJ AZMTH INJ TiME PO CST TIM [NJ 2 LAT INJ Z LONG

2432.30 -24.19 55.76 12.72 105.19 18 11 45 1832.3 -21.67 47.86

4348.93 4.83 180.31 9.47 62.06 9 41 58 3748.9 1.05 173.66

2151.30 -25.14 34.79 12.42 106.73 19 34 12 1551.3 -22.61 26.91

4105.17 3.70 161.91 8.99 60.61 10 53 27 3505.2 1.74 135.56

1896.78 -27.65 14.51 11.46 110.95 20 51 17 1296.8 -24.55 6.71

3932.46 7.96 147.41 7.60 56.65 11 45 43 3332.5 3.52 1_1.14

DIFFERENTIAL CCRRECTIONS

TOE .5517 TRA-1.4383 TC3 3.6141 BAU .5423

ROE .1667 RRA -.3125 RC3 1.5308 FAU .30993

FOE-1.9242 FRA 5,7516 FC-23.9622 BSP 13206

BOE .5763 BRA _.4721 8C3 3.9249 FSP 5733

MID-COURSE EXECUTION ACCURACY ORBIT DETERMiNATiON ACCURACY

SGT 3634.5 _GR 1174.8 SG3 1727.6 ST 1260.0 SR 343.8 SS 1616.1

RRT .9523 RRF -,9959 RTF -.9567 CRT .9880 CRS .9759 CST .9964

SGB 3819.8 R23 -.2513 R13 -.9641 LSA 2075.1 MSA 101.4 SSA 33.2

SG1 3804.2 862 342.5 ?HA 17.25 EL1 1305.0 EL2 51.3 ALF 15.11

LAUNCH DATE NOV 4 1964 FLIGHT TIME _60.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC

RL 148.35,LAL -.00

RP 231.20 LAp -.06

RC 223.281GL 3.99

PLANETO¢ENTRIC CONIC

C3 10.218 VHL 3.1a7

LNCH AZMTH LNCH TIME

90.00 17 17 30

90.00 8 46 4

100.00 18 45 45

100.00 10 0 30

110.00 20 9 31

110.00 10 33 14

OISTANCE 603.030 EARTH TO MARS

LOL 41.61 VL 32.996 GAL -2.99 AZL 89.81 HCA 189.69 SNA 189.45 ECC .2Z284 INC .3870 vl 50.035

LOP 231.30 VP 21.155 GAP 1.95 AZP 90.38 TAL 343.48 TAp 173.17 RCA 147.23 APO 231.67 V2 23.788

GP 7.96 ZAL 113.72 ZAP 138.19 ET3 169.55 ZAE 170.60 ETE 101.98 ZAC 97.68 ETC 255.75 CLP 138.81

DLA 13.24 RAL 158.71 RAO 6567.4 VEL 11.472 PTH 1.99 VHP 3.910 DpA 4.31 RAp 193.07

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH iNJ TiME PO CST TiM [NJ 2 LAT

2490.46 -25.17 39.74 13.50 103.43 17 59 1 1890.5 -23.07

4286.26 2.82 176.79 9.85 61.81 9 57 30 3686.2 -.97

2205.86 -_6.15 38.53 13.23 105.01 19 22 31 1605.9 -23.84

4046.03 3.71 158.64 9.35 60.32 11 7 S6 3446.0 -.27

1943.74 -28.75 17.72 12.32 t09.34 20 41 55 1343.7 -25.84

3880.91 6.02 144.68 7.92 56.29 11 57 54 3280.9 1.55

DiFFERENTiAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .5162 TRA-1.5845 TC3 3.5822 BAU .5279 3GT 3549.F SGR 1098.1 $63 1814.8

ROE .1512 RRA -.2838 RC3 1.4499 FAU .32484 RRT .9507 RRF -.9942 RTF -.9567

FOE-1.7686 FRA S.9864 FC-27.5237 BSP 12591 SGIB 3715.6 R23 -.2477 R13 -.9635

BDE .5379 BRA 1.4132 BC3 3.8645 FSP 5998 SGI 3701.2 SG2 326.4 THA 16.52

ECC 1.1682

INJ 2 LONG

51.70

170.16

30_SO

152.11

9.75

138.45

ORBIT OETERNINATION ACCURACY

ST 120244 SR 314.4 SS 1557.9

CRT .9858 CRS .9603 CST .9917

LSA 1987.7 NSA 140.0 SSA 28.0

EL1 1241.7 EL2 51.2 ALF 14.48

LAUNCH DATE NOV 4 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC DISTANCE 606.824 EARTH TO MARS

RL 148.35 LAL -.00 LOL 41.61VL 52.982 GAL -2.95 AZL 89.47 HCA 190.70 SHA 189.20 ECC .22167 |NC .5259 vl 30.035

RP 250.82 LAP -.10 LOP 232.31 VP 21.178 GAp 1.61 AZP 90.52 TAL 543.64 TAp 174.34RCA 147.26 APO 251.14 V2 23.827

RC 225.247 GL 5.46 GP 7.38 ZAL 113.36 ZAp 137.01ETS 170.57 ZAE 170.72 ETE 111.38 ZAC 97.05 ETC 255.78 CLP 137.52

PLANETOCENTRIC CONIC

C3 10.119 VHL 5.1810LA 14.72 RAL 158.98 RAO 6567.4 VEL 11.468 pTH 1.99 VHp 3.824 OpA 3.89 RAP 192.58 ECC 1.1665

LNCH AZMTH LNCH TIME L-I TIME iNJ LAT INJ LONG INJ RT ASC INJ AZHTH iNJ TIME PO_ST TIM INJ 2 LAT INJ ZlLONG

90.DO 17 5 27 2540.28 -25.91 63.20 14.15 101.85 17 47 47 1940.3 -24.02 55.04

90.00 9 0 18 4232.46 1.09 173.79 10.19 61.70 10 10 50 3632.5 -2.70 167.16

100.00 18 54 43 2252.39 -26.93 41.77 13.89 103.48 19 12 15 1652.4 -24.81 33.61

100.00 10 13 43 3995.59 2.01 155.87 9.68 60.17 11 20 18 3395.6 -1.98 149.34

110.00 20 0 40 1983.45 -29.61 20.49 13.04 107.91 20 33 44 1383.4 -26.88 12.37

110.00 11 4 15 3837.30 4.37 142.39 _,21 56.06 12 8 12 3237.3 -.12 136.1'7

DIFFERENTIAL CORRECTIONS MIO-COURSE

TOE .4603 TRA-1.3557 TC3 3.4199 8AU .4986 $GT 3434.5

ROE .1383 RRA -.2632 RC3 1.3753 FAU .33703 RRT .9433

F08-1.5745 FRA 6.2819 FC-28.83S_ BSP 12613 SG8 3588.6

BDE .4806 BRA 1.3810 8C3 3.6861FSP 6384 SG1 3571.3

EXECUTION ACCURACY ORBIT OETER_4INATION ACCURACY

SGR 1033.4 SG3 1895.8 ST 1124.9 SR 290.4 SS 1502.1

RRF -.9920 RTF -.9528 CRT .9783 CRS .936_ CST .9867

R23 -.2554 RI3 -.9599 LSA 1891.3 HSA 167.4 SSA 28.1

SG2 330.0 THA 15.98 EL1 1160.3 ELi 58.4 ALF 14.21

LAUNCH DATE NOV 4 1964 FLIGHT TIME 264.00 ARRIVAL DA_E JUL 26 1965

HELIOCENTRIC COliC

RL 146.35 LAL -.DO

RP 230.43 LAP -.13

RC 227.193 GL 6.70

PLANETOCENTRIC CONIC

C3 10.030 VHL 3.167

LNCH AZMTH LNCH TIME

90.00 16 54 36

90.00 9 12 43

100.00 18 24 49

100.00 10 25 12

110.00 19 52 46

110.00 11 13 44

DIFFERENTIAL CORRECTIONS

TOE .4292 TIA-1.3049 TC3 3.3208 BAU _4793

ROE .1310 RRA -.2443 RC3 1.32_8 FAU .38124

FDE-1.4359 FRA 6.5326 FC-30.3162 BSP 12122

BDE .4488 BRA 1._276 BC3 3.5745 FSP 6686

DISTANCE 610.634 EARTH TO MARS

LOL 41.61VL 32.966 GAL -2.91AZL 89.36 HCA 191.72 SMA 188.96 ECC .22056 INC .6434 vl 30.035

LOP 233.33 VP 21.202 GAP 1.27 AZP 90.63 TAL 343.79 TAp 175.51 RCA 147.28 APO 230.63 v2 23.867

GP 6.90 ZAL 113.01ZAP 135.76 ETS 171.43 ZAE 170.47 ETE 120.7_ ZAC 96.51ETC 255.80 CLP 136.19

DLA 15.98 RAL 159.18 RAD 6567.4 VEL 11.464 pTK 1.99 VHP 3.743 DpA 3.59 RAp 192.10 ECC 1.1651

L-I TIME INJ LAX INJ LONG iNJ RT ASC INJ AZMTH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

2583._4 -26.48 66.26 14.67 10_.41 17 37 39 1983.8 -24.77 38.01

4185.41 -.43 171.17 10.49 _1.69 10 22 30 3585.4 -4.21 164.53

2292.87 -27.54 44.62 14.43 102_10 19 3 2 1692.9 --25.60 36.36

3951.6_ .52 153.45 9.96 60.11 11 31 4 3351.6 -3.47 146.93

2017._8 -30.31 22.91 13.63 106.63 20 26 2_ 1417.7 -27.73 14.67

3799.57 2.93 140.41 8.45 55.93 12 17 4 3199.6 -1.56 134.21

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMiNATiON ACCURACY

SGT 3325.3 SGR 984.6 SG3 1982.7 ST 1072.3 SR 275.3 SS 1470.6

RRT .9392 RRF -.9894 RTF -.9513 CRT .9729 CRS .9093 CST .9783

SGI_ 3468.0 R23 -.2540 R13 -.9584 LSA 1829.4 MSA 202.6 SSA 26.4

SG1 345_.7 SG2 325.5 THA 15.68 EL1 1105.3 EL2 61.8 ALF 14.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19641

LAUNCH DATE NOV 4 1N4 FLIGHT TIME 286.00 ARRIVAL DATE JUL 28 1989

HELIOCENTRIC CONIC

RL 148.55 LAL -.DO

RID 250.05 LAP -.16

RC 229.120 GL 7.76

PL ANqETOC ENTR IC CONIC

C3 9.951 VHL 3.155

LNCH AZNTH LNCH TIME

90.00 16 44 45

90.00 9 23 48

100.00 18 15 83

100.00 10 35 22

110.00 19 48 41

110.00 11 22 3

DISTANCE 614.454 EARTH TO MARS

LOt. 41.61 VL 32.955 GAL -2.87 AZL 89.26 NCA 192.74 8MA 188.73 ECC .21950 INC .7407 Vl 30.035

LOP 234.36 VP 21.227 GAP .93 AZP 90.72 TAL 343.93 TAP 176.68 RCA 147.30 APO 230.16 V2 23.907

GP 6.80 ZAL 112.68 ZAP 134.45 ETS 172.16 zAE 169.90 ETE 129.27 ZAC 945.04 ETC 255.82 CLP 134.81

DLA 17.07 RAL 159.34 RAD 6567.4 VEL 11.460 PTH 1.99 VHP 3.665 DPA 3.36 RAP 191.61 ECC 1.1838

L-I TIME INJ LAT INJ LONG INJ RT ABE INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2622.44 -26.93 69.00 15.10 99.11 17 28 27 2022.4 -25.39 80.87

4143.68 -1.78 168.84 10.76 61.73 10 32 52 3543.7 -5.55 162.18

2328.57 -28.03 47.16 14.88 100.84 18 84 41 1728.6 -26.25 58.82

3912.76 -.80 191.32 10.22 60.12 11 40 34 3312.8 -4.77 144.78

2047.87 -30.87 25.06 14.12 105.47 20 19 49 1447.6 -28.44 16.70

3766.82 1.67 138.68 8.67 55.85 12 24 49 3166.8 -2.82 132.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3204.9 SGR 946.1 663 2071.4 ST 1023.3 9R 265.3 SS 1451.9

RRT .9337 RRF -.9865 RTF -.9488 CRT .9660 CRS .8780 CST .9689

SGB 3341.7 R23 -.2549 R13 -.9561 LSA 1780.6 MSA 232.9 SSA 25.8

8Gi 3323.7 SG2 326.4 THA 15.56 ELI 1055.1 EL2 66.5 ALF 14.12

DIFFERENTIAL CORRECTIONS

TOE .402D TRA-1.2834 TC3 3.1966 BAU .4882

ROE .1267 RRA -.2280 RC3 1.2824 FAU .36594

FDE-1.3206 FRA 6.7733 FC-31.8368 BSP 11649

BDE .4215 8RA 1.2740 BC3 3.4442 FSF 6982

LAUNCH DATE NOV 4 1964 FLIGHT TIME 268.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC DISTANCE 618.286 EARTH TO MARS

RL 148.35 LAL -.00 LOL 41.61 V_ 32.943 GAL -2.84 AZL 89.17 HCA 193.77 SNA 188.82 ECC .21851 INC .8255 Vl 30.035

RP 229.67 LAP -.20 LOP 235.38 VP 21.254 GAP .61 AZP 90.80 TAL 344.06 TAP 177.83 RCA 147.32 APO 229.71 V2 23.948

RC 231.027 GL 8.68 GP 6.15 ZAL 112.38 ZAP 133.08 ET9 172.80 ZAE 169.06 ETE 136.72 ZAC 98.62 ETC 255.85 CLP 133.39

PLAHETOCENTRIC CONIC

C3 9.879 VHL 3.143 DLA 18.01 RAL 189.45 RAD 6567.4 VEL 11,457 PTH 1.99 VHP 3.591 OPA 3.21 RAP 191.11 ECC 1.1626

LNCH AZMTH LNCH TIM( L-I TINE INJ LAT INJ LONG INJ RT A$C INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 38 44 2657.07 -27.28 71.47 15.46 97.92 17 20 1 2087.1 -25.90" 63.08

90.00 9 33 46 4106.13 -2.99 166.74 11.00 61.83 10 42 12 3506.1 -6.73 160.06

100.00 18 7 44 2360.41 -28.41 49.45 15.26 99.70 18 47 4 1760.4 -26.78 41.03

100.00 10 44 27 3878.02 -1.98 149.41 10.44 60.17 11 49 5 3278.0 -5.94 142.86

110.00 19 39 16 2074.00 -31.33 26.98 14.54 104.42 20 13 50 1474.0 -29.04 18.53

110.00 11 29 24 3737.20 .55 137.15 8.86 85.82 12 31 41 3137.2 -3.94 130.95

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3765 TRA-I.2008 TC3 3.0492 BAU .4352 9GT 3073.0 SGR 914.7 SG3 2160.3 ST 975.3 SR 258.2 $S 1439.4

RDE .1237 RRA -.2147 RC3 1.2490 FAU .38031 RRT .9275 RRF -.9832 RTF -.9457 CRT .9586 CRS .8412 CST .9369

FDE-I.2013 FRA 7.0278 FC-33.3280 BSP 11166 SGB 3206.2 R23 -.2562 R13 -.9535 LSA 1737.7 MSA 263.5 8SA 25.4

BDE .3963 BRA 1.2198 BC3 3.2981FBP 7308 SG1 3189.2 SG2 329.6 THA 15.60 ELI 1006.4 EL2 71.2 ALF 14.31

LAUNCH DATE NOV 4 1984 FLIGHT TIME 270.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC

RL 148.33 LAL -.OD

RF 229.28 LAP -.23

RC 232.913 GL 9,48

PLANETOCENTRIC CONIC

C3 9.813 VHL 3.133

LN(H AZMTH LNCH TIME

90.00 16 27 26

90.00 9 42 50

100.00 18 0 16

100.00 10 52 41

110.00 19 33 28

110.00 11 36 0

DIFFERENTIAL CORRECTIONS

TDE .3551 TRA-I.1461

RDE .1225 RRA -.2030

FOE-l.0970 FRA 7.2780

BOE .3736 BRA 1.1640

DISTANCE 622.129 EARTH TO MARS

LOL 41.61 VL 32.932 GAL -2.81 AZL 89.10 HCA 194,80 8MA 188.32 ECC .21788 INC .8984 Vl 30.035

LOP 236.41 VP 21.282 GAP .28 AiP 90.87 TAL _44.18 TAP 178.98 RCA 147.54 APO 229.29 V2 23.988

GP 5.85 ZAL 112.10 ZAP 131.66 ETS 173.36 zAE 168.00 ETE 142.99 ZAC 95.23 ETC Z55.87 CLP 131.93

DLA 18.84 RAL 159.55 RAD 6567.4 VEL 11.454 PTH 1.99 VHP 3.520 DPA 3.12 RAP 190.59 ECC 1.1615

L-I TIME INJ CAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2688.43 -27.55 73.73 15.77 96.82 17 12 14 2088.4 -26.32 65.28

4072.11 -4.08 164.84 11.23 61.95 I0 50 42 3472.1 -7.8D 156.13

2389.09 -28.73 51.83 15.58 98.65 18 40 5 1789.! -27.25 45.04

3846.69 -3.04 147.69 10.65 60.25 11 56 48 5246.7 -6.98 141.12

2097.56 -31.72 28.71 14.91 103.47 20 8 24 1497.6 -29.54 20.18

3710.98 -.45 138.79 9.04 55.82 12 37 51 5111.0 -4.93 129.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.8842 BAU .4110 SGT 2931.3 SGR 889.9 SG3 2251.1 ST 930.7 SR 254.1 SS 1435.0

RC3 1.2236 FAU .39511 RRT .9_00 RKF -.9796 RTF -.9417 CRT .9512 CRS .8019 CST .9434

FC-34.8560 BSP 10650 SGB 3063.4 R23 -.2594 R13 -.9502 LSA 1704.1 MSA 291.8 SSA 25.3

BC3 3.1530 FSP 7632 861 3045.0 862 335.7 THA 15.80 ELI 961.8 EL2 75.9 ALF 14.65

LAUNCH DATE NOV 4 1964 PLIGHT TIME 272.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC

RL 148.38 LAL -.00

RP 228.89 LAP -.26

RC 234.778 GL 10.19

PLANETOCENTRIC CONIC

C3 9.753 VHL 3,123

LNCH AZNTH LNCH TIME

90.00 16 19 45

90.00 9 51 9

100.00 17 58 23

100.00 11 0 12

110.00 19 28 7

110.00 11 41 57

DIFFERENTIAL CORRECTIONS

TDE .3355 TRA-1.0899 TC3 2.6980 BAU .3852

RDE .1223 RRA -.1930 RC3 1.2042 FAU .41011

FDE -.9994 FRA 7.5303 FC-36.4050 BSP 10086

BDE .3571 8RA 1.1069 BC3 2.9546 FSP 7951

DISTANCE 625.981 EARTH TO MARS

LOL 41.61 VI, 32.921 GAL -2.78 AZL 89.04 PICA 195.83 SNA 188.13 ECC .21670 INC .9619 Vl 30,035

LOP 237.44 VP 21.311 GAP -.03 AZ_ 90.93 TAL 344.29 TAP 180.12 RCA 147.36 APO 228.89 V2 24.029

GP 5.60 ZAL 111.84 ZAP 130.20 ETS 173.85 ZAJE 166.76 ETE 148.16 2AC 94.88 ETC 255.89 CLP 130.43

DLA 19.57 RAL 159.63 RAD 6567.4 VEL 11.452 PTH 1.99 VHP 3.453 DPA 3.08 RAP 190.06 ECC 1.1605

L-I TIN( INJ LAT INJ LONG INJ 'RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2717.06 -27.76 75.79 16.03 95.8D 17 5 2 2117.1 -26.67 67.30

4041.04 -5.07 163.09 11.44 62.10 10 58 30 3441.0 -8.77 156.36

2415.12 -28.98 53.42 15.86 97.68 18 53 38 1815.1 -27.61 44.88

3818.22 -4.00 146.t3 10.85 60.55 12 5 50 5218.2 -7.92 139.53

2118.73 -32.04 30.27 15.23 102.59 20 3 26 1518.7 -29.98 21.67

3687.37 -1.36 134.56 9.20 55.84 12 43 25 5087.4 -5.83 128.33

MIDICOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2779.0 $GR 870.2 SG3 2343.0 ST 887.0 SR 252.1 SS 1436.2

RRT .9110 RRF -.9757 RTF -.9364 CRT ,9437 CRS .7603 CST .9282

8GB 2912.1 R23 -.2648 R13 -.9461 LSA 1676.7 MSA 317.5 SSA 23.4

sG1 2891.6 SG2 344.8 THA 16.16 EL1 918.6 EL2 80.5 ALF 15.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
n

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 274.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC

RL 146.65 LAL -.00

RP 228.51 LAP -.30

RC 236.626 GL 10.82

PLANETOCENTRIC CONIC

C3 9.G96d_HL 3.114

LNCH AZNTH LNCH TIME

90.00 16 12 37

90.00 9 56 51

100.00 17 47 3

100.00 11 7 7

riO.DO 19 23 16
110.00 11 47 26

OIFFERENTIAL CORRECTIONS

TOE .3185 TRA-l.0320 TC$ 2.4910 BAU .3578

ROE .1226 RRA -.1847 RC3 1.1882 FAU .42477

FO_ -.8982 FRA 7.7958 FC-37.9208 BSP 9509

BOE .3413 9RA 1.0484 BC3 2.7599 FSP 8301

DISTANCE 629,84E EARTH TO MAltS

LOL 41.61 VL 32.911 GAL -2.75 AZL 88.98 HCA 196.87 SMA 187.95 ECC .21587 IMC 1.0190 Vl 30.065

LOP 286,48 VP 21,342 GAP -.35 AZP 90.98 TAL 344.39 TAp 181.25 RCA 147.37 APO 228.52 V2 24.070

GP 5.37 ZAL 111.61 ZAP 128.68 ETS 174.30 ZAE 165.37 ETE 152.40 ZAC 94,54 ETC 255.91 CLP 126.89

OLA 20.23 RAL 15g.70 RAD 6567.3 VEL 11.449 pTH 1.99 VHp 3.388 OPA 3.08 RAP 189.51 ECC 1.1596

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2743.65 -27.95 77.70 16.26 94.86 16 58 2t 2143.4 -26.96 69.17

4012.51 -5.98 161.49 11.65 62.27 11 5 44 3412.5 -9.64 154.75

2438.87 -29.18 55.16 16.11 96.79 16 27 42 1838.9 -27.93 46.57

3792.22 -4.87 144.69 11.04 60.47 12 tO |9 3192.2 -8,77 138.07

2167.87 -32.32 31.70 15.51 101.79 19 58 53 1537.9 -S0.36 26.03

3665.99 -2.17 133.44 9.36 55.88 12 48 29 3066.0 -6.66 127.20

MID-COURSE EXECVTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2616.4 SGR 854.2 SG3 2434.9 ST 845.0 SR 251.4 SS 1442.0

RRT .9007 RRF -.9715 RTF -.9296 CRT .9376 CRS .7161 CST .9094

SGB 2752.3 R2S -.2723 R13 -.9410 LSA 1654.6 MSA 344.3 SSA 25.5

SGI ZTZD.Z SG2 355.7 THA 16.68 EL1 877.6 EL2 84.1 ALF 15.73

LAUNCH OATE NOV 4 1964 FLIGHT TIME 276.00 ARRIVAL DATE AUG 7 1965

HELIoCENTRIC C(_iIC

RL 146.35 LAL -.00

RP 228.12 LAP -.63

RC 238.446 GL lt. S9

PLAN(TOCENTRIC CONIC

C3 9.647 VML 3.106 OLA

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

90.00 16 6 0 2767.60 -28.06

90.00 10 6 1 3986.22 -6.81

100.00 17 41 lZ 2460.64 -29.35

100.00 11 15 30 5768.41 -S.67

110.00 19 18 49 2155.24 -32.55

110.00 11 52 22 6646.58 -2.91

DIFFERENTIAL C_RRECTIONS

TOE .3034 TRA -.9705 TC3 2.2667 BAU .3294

ROE ._39 RRA -.1770 RC3 1.1771 FAU .43990

FOE -.8091 FRAS.QSO0 FC-39.4757 DSP 8876

60E .5277 8flA .9865 BC3 2.5542 FSP 8633

DISTANCE 633.721 EARTH TO MARS

LOL 41.61 VL 32.901 GAL -2.73 A ZL 88.93 HCA 197.91 SMA 187.78 ECC .21310 INC 1.0692 Vt 30.035

LOP 239.52 VP 21.373 GAP -.6§ AZP 91.02 TAL 344.47 TAp 182.38 RCA 147.69 APO 228.17 V2 24.111

GP 5.17 ZAL 111.40 ZAP 127.12 ET9 174.70 ZAE 163.87 ETE 155.89 ZAC 94.23 ETC 255.94 CLp 127.30

20.82 RAL 159.77 RAD 6367.3 VEL 11.447 PTH 1.99 VHP 3.327 DpA 3.13 RAP 188.93 ECC 1.1588

INJ LD_IG INJ RT ASC |NJ AZMTH INJ TIME PO C67 TIM INJ 2 LAT INJ 2 LONG

79.46 16.46 9_.99 16 52 8 2167.6 -27.21 70.90

160.00 11.84 62.43 11 12 27 3386.2 -10.45 153.21

56.75 16.33 93.96 18 22 13 1860.6 -28.21 48.13

143.37 11.22 60.60 12 16 18 3168.4 -9.55 136.73

33.00 15.77 101.05 19 54 44 1555.2 -30.69 24.26

132.43 9.51 55.93 12 33 9 3046.6 -7.37 126.17

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SOT 2442.1SGR 642.0 SG3 2527.8 ST 803.2 SR 252.4 SS 1451.2

RRT .8863 RRF -.9671RTF -.9208 CRT .9326 CRS .6725 CST .88g0

SGB 2583.2 R23 -.2826 R13 -.9346 LSA 1636.8 MSA 367.5 SSA 25.7

SGI 2556.6 SG2 369.3 THA 17.40 ELI 837.4 EL2 67.3 ALF 16.52

LAUNCH DATE NOV 4 1964 FL|GHT TIME 276.00 ARRIVAL DATE AUG S 1965

HELIOCENTRIC CONIC DISTANCE 637.605 EARTH TO MARS

RL 146.36 LAL -.00 LOL 41.61 VL 32.892 GAL -2.71 AZL 88.89 HCA 196.95 SMA 167.62 ECC .21430 INC 1.1141 vt 30.035

RP 227.76 LAp -.36 LOP 240.56 VP 21,406 GAP -.95 AZP 91.05 TAL 344.54 TAP 163,49 _CA 147.40 APO 227.84 V2 24,152

RC 240,248 GL 11.90 GP 4.98 ZAL 111.22 ZAP 125.52 ETS 175.07 ZAE 162.27 ETE 156.77 ZAC 93.92 ETC 255.97 CLp 125.67

PLANETOCEMTRIC CONIC

C3 9.602 VHL 3.099 DLA 21.34 RAL 159.84 RAO 6567.3 VEL 11.445 pTH 1.99 VHP 3.269 DpA 3.21 RAp 166.32 ECC 1.1580

LHCH AZMTH LHCH TXME L-I TIME INJ LAT XNJ LONG IHJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 15 59 52 2790.04 -26.15 81.10 16.65 93.17 16 46 22 2190.0 -27.42 72.51

90.00 10 12 42 3961.92 -7.57 158.62 12.04 62.63 11 18 44 336).9 -11.18 151.80

100.00 17 35 49 2480.66 _29.48 56.23 16.54 95.20 18 17 9 1880.7 -26.45 49.58

100.00 11 19 26 3746.53 -6.40 142.16 11.41 60.74 12 21 53 3146.5 -10.25 155.49

110,00 19 14 46 2171.05 -32.75 34.19 16.02 100.36 19 50 57 1571.0 -30.98 25.42

110.00 11 56 56 3628.91 -3.59 131.50 9.67 55.98 12 57 27 3028.9 -8.03 125.23

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

TOE .2912 TRA -.9071 TC3 2.0223 BAU .2999 SGT 2259.1 SGR 832.8 SG3 2621.1 ST 763.7 SR 254.6 SS 1464.2

ROE .1258 RRA -.1704 RC3 1.1692 FAU .45507 RflT .8730 RRF -.9625 RTF -.9089 CRT .9300 CRS .6303 CST .8657

FOE -.7269 FRA 6.3064 FC-41.0296 BSP 6196 $68 2407.7 R23 -.2972 R13 -.9262 LSA 1624.7 MDA 389.5 SSA 25.9

BGE ._172 BflA .9230 6C3 2.3360 FSP 8959 SGt 2376.3 SG2 386.1 THA 16.34 EL1 800.0 ELI 89.4 ALF 17.45

LAUNCH OAT( NOV 4 1964 FLIGHT TIME 280.00 ARRIVAL OATE AUG 11 1965

HELIOCENTRIC CONIC DISTANCE 641.500 EARTH TO MARS

flL 148.35 LAL -.00 LOL 41.61VL 32.684 GAL -2.69 AZL 86.83 HCA 200.00 _ldA 187.47 ECC .21371 INC 1.1551 Vl 30.035

RP 227.34 LAP -.39 LOP 241.61VP 21.439 GAP -1.25 AZP 91.09 TAL 344.60 TAP 184.60 RCA 147.41APO 227.54 V2 24.193

tiC 242.030 6L 12.36 GP 4.82 ZAL 111.06 ZAP 123.87 ETS 173.41 ZAE 160.59 ETE 161.18 ZAC 93.63 ETC 256.00 CLP 124.00

PLANETOCENTRIC CONIC

C3 9.561VHL 3.092 OLA 21.82 RAL 159.91RAO 6567.3 VEL 11.443 pTH 1.98 VHP 3.214 DPA 3.32 RAP 187.69 ECC 1.1574

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 54 10 2810.84 -28.22 82.62 16.83 92.42 16 41 1 2210.6 -27.59 74.01

90.00 10 18 58 3939.45 -8.27 157.34 12.24 62.62 11 24 38 3339.4 -11.85 150.49

100.00 17 30 51 2499.10 -29.58 59.59 16.73 94.49 18 12 30 1899.1 -28.65 50.91

100.00 11 24 58 3726.42 -7.07 141.04 11.59 60.88 12 27 5 3_26.4 -10.90 134.34

110.00 19 11 6 2185.47 -32.93 35.28 16.24 99.75 19 47 31 1585_5 -31.23 26.47

110.00 12 1 13 5612.81 -4.20 130.66 9.82 56.04 13 I 26 3012.8 -8.63 124.37

DIFFERENTIAL CORRECTIONS MID-COURSE £XECUTION At.'(uRACy oRBIT DETERMINATION ACCURACY

TOE .2796 TRA -.8424 TC3 1.7353 BAU .2692 SGT 2097.3 SGR 825.5 SG3 2713.5 ST 723.7 SR 257.4 69 1479.9

ROE .1278 RRA -.1647 RC3 1.1630 FAU .46981 RRT .6533 RRF -.9877 RTF -.8923 CRT .9292 CRS .5866 CST .8376

FOE -.6407 FRA 8.5748 FC-42.3390 BSlP 7513 SG8 2226.0 R23 -.3166 R13 -.9153 LSA 1615.8 MSA 410.6 SSA Z6.Z

DOE .3074 BRA .8583 DC3 2.1056 FSP g313 SG1 2188,5 SG2 A06.6 THA lg.52 EL1 762.8 EL2 90.2 ALF 18.55
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 146.35 LAL -.00

RP 226.95 LAP -.45

RC 243.792 GL 12.79

PLANETOCENTRIC CONIC

C3 9.525 VHL 3.086

LNCH AZMTH LNCH TIME

90.00 15 48 54

90.00 10 24 52

100.00 17 26 18

100.00 11 30 9

110.00 19 7 46

110.00 12 5 10

FLIGHT TIME 282.00 ARRIVAL DATE AUG 15 1965

DISTANCE 645.405

LOL 41.61 VL 52.876 GAL -2.68 AZL 88.81 HCA

LOP 242.66 VP 21.474 GAp -1.54 AZP 91.11 TAL

GP 4.67 ZAL 110.93 ZAp 122.17 ET9 175.72 ZAE

EARTH TO MARS

201.05 6MA 187._5 [CC .21308 INC 1.t917 V1 30.055

344.65 TAp 185.70 RCA 147.42 Apo 227.25 V2 24.235

158.83 ETE 163.20 ZAC 95.34 ETC 256.03 CLP 122.29

DLA 22.25 RAL 159.99 RAD 6567.3 VEL 11.442 PTH 1.98 VHp 3,163 DPA 3.45 RAp 187.03 ECC 1.1568

L-I TIME IHJ LAT [NJ LC_4G INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2830.15 -28.27 84.03 17.00 91.71 16 36 4 2230.1 -27.73 75.40

3918.66 -8.92 156.16 12.44 63.01 11 30 10 3318.7 -12.47 149.28

2516.09 -29.67 60.84 16.92 93.83 18 8 14 1916.1 -28.82 52.14

3707.95 -7.68 140.01 11.78 61.02 12 31 57 3107.9 -11.49 133.29

2198.64 -33.07 36.28 16.47 99.18 19 44 25 1598.6 -31.45 27.43

3598.16 -4.76 129.89 9.98 56.11 13 5 8 2998.2 -9.17 123.59

DIFFERENTIAL CORRECTIONS

TOE .2707 TRA -.7739 TC3 1.4699 8AU .2384

RDE .1304 RRA -.1594 RC3 1.1597 FAU .48481

FOE -.5697 FRA 8.8291 FC-44.0637 BSP 6763

8DE .3005 BRA .7902 BC3 1.8723 FSP 9632

LAUNCH OATE NOV 4 1964

HELIO£ENTR1C CONIC

RL 148.35 LAL -.00

RP 226.56 LAp "-=46

RC 245.534 GL 13.17

PLANETOCENTR|C CONIC

C3 9.494 VHL 3.081

LNCH AZMTH LNCH TIME

90.00 15 44 4

90.00 10 30 24

100.00 17 22 10

100.00 11 34 59

110.00 19 4 47

110.00 12 8 51

DIFFERENTIAL r,ORRECTION8

TOE .2627 TRA -.7036 TC3 1.1615 BAU .2081

ROE .1333 RRA -._548 RC3 1.1574 FAU .49937

FOE -.4880 FRA 9.0876 FC-45.5392 BSP 6008

BDE .2946 8RA .7204 BC3 1.6397 FSP 9963

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT 1866.9 SGR 820.5 SG3 2805.7 ST 685.7 SR 261.3 SS 1497.@

RRT .8274 RRF -.9528 RTF -.8693 CRT .9316 CRS .5471 CST .8081

SG,B 2039.3 R25 -.3424 R13 -.9008 LSA 1610.6 MSA 429.5 SSA 26.5

SG1 1993.0 562 431.6 THA 21102 EL1 728.3 EL2 89.4 ALF 19.86

FLIGHT TIME 284.00 ARRIVAL DATE AUG 15 1965

DISTANCE f_9.319 EARTH TO MARS

LOL 41.61 VL 32.868 GAL -2.67 AZL 89.77 HCA 202.10 SMA 187.20 ECC .21250 INC 1.2253 Vl 30.035

LOP 243.71 VP 21.509 GAP -1.82 AZP 91.14 TAL 344.68 TAp 186.79 RCA 147.42 APO 226.99 V2 24.277

GP 4.53 ZAL 110.82 ZAP 120.44 ET8 176.01 ZAE 157.00 ETE 164.92 ZAC 93.05 ETC 256.06 CLP 120.54

DLA 22.63 RAL 160.08 RAD 6567.3 VEL 11.440 PTH 1.98 VHp 3.114 DpA 3.62 RAp 186.34 [CC 1.1562

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2848.05 -28.30 85.33 17.17 91.05 16 31 32 2248.0 -27.85 76.70

3899.46 -9.51 155.06 12.65 63.20 If 35 23 3299.5 -13.03 148.15

2531.75 -29.73 62.00 17.11 93.23 18 4 21 1931.7 -28.97 53.28

3690.99 -8.24 139.06 11.97 61.16 12 36 30 3091.0 -12.02 132.31

2210.66 -33.20 37.19 16.66 98.65 19 41 38 1610.7 -31.65 28.31

3584.84 -5.26 129.19 10.15 56.18 13 8 36 2984.8 -9.67 12t_.87

MIO-COUR_d[ EXECUTiON ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1661.3 _,R 816.9 963 2896.1 ST 648.0 SR 265.8 SS $$15.8

RRT .7910 RRF -.9478 RI_ -.8348 CRT .9368 CRS .5085 CST .7687

SGB 1851.3 R23 -.3766 R13 -.8808 LSA 1608.7 MSA 446.8 $6A 26.9

SG1 1792.4 862 463.3 THA 22.87 EL1 695.0 EL2 86.8 ALF 21.37

LAUNCH DATE NOV 4 1964

HELIOCEHTRIC CONIC

RL 148.35 LAL -.00

RP 226.17 LAp -.49

RC 247.256 GL 15.53

PLANETOCENTRIC CONIC

C3 9.467 VHL 3.077

LNCH AZMTH LNCH TIME

90.00 15 39 38

90.00 10 35 37

100.00 17 18 24

100.00 11 39 31

110.00 19 2 8

110.00 12 12 17

FLIGHT TIME 286.00 ARRIVAL DATE AUG 17 1965

DISTANCE 653.243 EARTH TO MARS

LOL 41.61 VL 32.861 GAL -2.66 AZL 88.74 HCA 203.15 SNA 187.08 ECC .21197 INC 1.2561 vl 50.035

LOP 244.77 VP 21.546 GAP -2.t0 AZP 91.15 TAL 544.70 TAp 187.87 RCA 147.43 APO 226.74 V2 24.318

GP 4.41 ZAL 110.74 ZAP 118.66 ETS 176.29 ZAE 155.11 ETE 166,40 ZAC 92.77 ETC 256.10 CLP 116.7_tS

OLA 22.99 RAL 160.17 RAD 6567.3 VEL 11.439 PTH 1.98 VHP 3.069 DpA 3.81 RAp 185.63 ECC 1.1558

L-I TIME INJ LAT INJ LONG [NJ RT ASC [NJ AZHTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2864.62 -28.31 86,55 17,54 90.45 16 27 23 2264.6 -27.95 77.90

3881.77 -10.05 154.04 12.87 63.39 11 40 18 3281.8 -13.54 147.10

2546.14 -29.78 63.07 17.29 92.67 18 0 51 1946.1 -29.10 54.33

3675.48 -8.75 138.19 12.17 61.30 12 40 47 3075.5 -12.51 131.42

2221.62 -33.31 38.03 16.90 98.17 19 39 10 1621.6 -31.82 29.12

3572.76 -5.72 128.55 10.32 56.24 13 11 50 2972.8 -10.11 122.22

DIFFERENTIAL CORRECTIONS

TOE .2564 TRA -.6304 TC3 .8360 BAU .1806

ROE .1364 RRA -.1506 RC3 1.1564 FAU .51369

FOE -.4314 FRA 9.3438 FC-46.9780 BSP 5218

808 .2905 BRA .6481 8C3 1.4269 FSP 10280

HIO-COURSE EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

SGT 1455.5 SGR 814.6 SG3 2984.9 ST 612.1 9R 270.8 SS 1535.9

RRT .7385 RRF -.9427 RTF -.7826 CRT .9447 CRS .4722 CST ,7238

SGB 1669.0 R23 -.4202 R13 -.8535 LSA 1609.8 MSA 463.2 SSA 27.2

9G1 1590.4 SG2 502.7 THA 25.14 ELI 664.3 EL2 81.8 ALF 23.06

LAUNCH DATE NOV 4 1964 FLIGHT TIME 288.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 225.78 LAp -.53

RC 248.959 GL 13.85

PLANETOCENTRIC CONIC

C3 _.444 VHL 3.073

LNCH AZMTN LNCH TIME

90.00 15 55 37

90.00 10 40 31

100.00 17 15 2

100.00 11 43 46

110.00 18 59 48

110.00 12 15 30

DIFFERENTIAL CCRRECTION8

TOE .2523 TRA -.5542

RDE .1399 RRA -.1467

FOE -.3737 FRA 9.5941

BDE .2884 BRA .5733

DISTANCE 657.176 EARTH TO MARS

LOL 41.61 VL 32.855 GAL -2.65 AZL 88.72 HCA 204.22 SMA 186.97 ECC .21148 INC 1.2849 vl 30.035

LOP 245.83 VP 21.583 GAP -2.38 AZP 91.17 TAL 344.71 TAP 188.94 RCA 147.43 APO 226.51 V2 24.360

GP 4.29 ZAL 110.69 ZAP 116.85 ETS 176.54 ZAE 153.17 ETE 167.67 ZAC 92.49 ETC 256.15 CLP 116.93

DLA 23.29 RAL 160.28 RAD 6567.3 VEL 11.438 PTH 1.98 VHP 3.027 DpA 4.02 RAP 184.89 ECC 1.1554

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2879.92 -28.32 87.67 17.51 89.89 16 23 37 2279.9 -28.03 79.01

3865.52 -10.54 153.10 13.09 63.57 11 44 56 3265.5 -14.01 146.14

2559.34 -29.82 64.05 17.48 92.15 17 57 42 1959.3 -29._0 55.30

3661.34 -9.21 137.39 12,58 61.44 12 44 47 3061.3 -12.95 130.60

2231.59 -39.40 38.79 17.12 97.72 19 37 0 1631.6 -31.98 29.86

3561.85 -6.13 127.98 10.51 56.31 13 14 52 2961.9 -10.52 121.63

MID-COURSE EXECUTION ACCURACY CdRBIT DETERMINATION ACCURACY

TC3 .4914 BAU .1586 9GT 1256.2 9GR 813.3 963 3070.9 ST 579.0 9R 276.4 $9 1556.5

RC3 1.1560 FAU .52756 RRT .6579 RRF -.9375 RTF -.6991 CRT .9558 CR_ .4392 CST .6697

FC-48.3624 BSP 4430 SGB 1496.5 R23 -.4766 R13 -.8147 LSA 1613.8 HSA 478.9 SSA 27.5

8C3 1.2561 FSP 10588 9G1 1390.4 562 553.3 THA 27.86 ELI 637.3 EL2 73.8 ALF 24.89

757



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 4 1964 FLIGHT TII_ 290.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CO_IC DISTANCE 661.119 EARTH TO MARS

RL 148.35 LAL -.00 LOL 41.61 VL 32.849 GAL -2.&5 AZL 88.69 HCA 205.29 8MA 186.87 ECC .21103 INC 1.3106 V1 30.035

RP 225.38 LAP -.56 LOP 246.90 VP 21.621 GAP -2.65 AZP 91.19 TAL 344.7! TAp 190.00 RC4 147.43 Apo 226.39 V2 24.402

RC 250.643 GL 14.13 GP 4.18 ZAL 110.68 ZAp 115.00 ET8 176.79 ZAE 151.18 ETE 168.78 ZAC 92.21ETC 256.19 CLP 115.07

PLANETOCEMTR IC CONIC

C3 9.426 VHL 5.070 OLA 23.56 RAL 160.41RAO 6567.3 VEL 11.437 PTH 1.98 VHP 2.989 DPA 4.25 RAp 184.12 ECC 1.1551

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 52 1 2693.98 -28.31

go.o0 10 45 G 3850.71 -10.99

100.00 17 12 4 2571.39 -29.85

100.00 11 47 44 3648.53 -9.62

110.00 18 57 47 _b_240.62 -33,48

110.00 12 IB 30 3532.06 -6.50

DIFFERENTIAL CORRECT|ONS

TOE .2484 TRA -.4739 TC3 .1245 BAU .1465

ROE .1434 RRA -.1432 RC3 1.1557 FAU .54069

FOE -.3138 FRA 9.8435 FC-49.6624 8SP 3689

SO( .2868 BRA .4969 BC3 1.1624 FSP 10889

INJ LONG INJ RT AEC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

88.69 17.70 8g.37 16 20 15 2294.0 -28.10 80.04

152.24 13.32 63.74 11 49 17 3250.7 -14.43 145.26

64.95 17.68 91.68 $7 54 55 1971_4 -29.30 58.18

136.67 12.60 61.56 12 48 33 3048.5 -13.35 129.86

39.49 17.35 97.32 19 35 8 1640.6 -32.11 30.53

127.46 10.70 56.37 13 17 42 2952.1 -t0.88 121.10

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1078.7 SGR 812.5 SG3 3153.2 ST 547.1 SR 282.3 SS 1577.9

RRT .3286 RRF -.9321 RTF -.5604 CRT .9679 £R8 .4075 CST .6051

SGB 1348.9 R23 -.5505 R13 -.7566 LSA 1620.2 MSA 492.6 SSA 27.9

SG1 1197.4 862 621.1 THA 30.78 EL1 612.4 EL2 63.4 ALF 26.85

LAUNCH OATE NOV 4 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CCNIC DISTANCE 665.071 EARTH TO MARS

RL 148.35 hAL -.OD LOt. 41.61 VL 32.843 GAL -2.65 AZL

RP 224.99 LAP -.39 LOP 247.97 VP 21.680 GAP -2.91 AZP

RC 252.307 GL 14.436p 4.08 ZAL 110.65 ZAP 113.12 ETS

PLANETOCENTRIC CONIC

C3 9.412 VHL 3.06_ DLA 23.81 RAL 160.55 RAD 6367.3 VEL

88.67 HCA 206.36 SHA 186.77 ECC .21062 INC 1.3351 vl 30.035

91.20 TAL 344.69 TAP 191.05 RCA 147.43 APO 226.11 V2 24.444

177.02 ZAE 149.14 ETE 169.76 ZAC 91.93 ETC 256.24 CLP 113.18

LNCH AZMTH LMCH TIME L-] TIME INJ LAT INJ LONG

90.00 15 28 49 2906.83 -28.30 89.63 17.89 88.90 18 17 16

90.00 10 49 24 3837.28 -11.39 151.46 13.56 63.90 11 53 21

100.00 17 9 28 2582.34 -29.87 65.76 17.89 91.25 17 52 30

100.00 11 51 27 3637.00 -10.00 136.01 12.83 61.68 12 52 4

110.00 18 56 5 2248.77 -33.55 40.41 17.58 96.96 19 33 34

110.00 12 21 19 3543.34 -6.83 127.00 10.91 56.42 13 20 22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2461 TRA -.3937 TC3 -.2571 BAU .1489 SGT 939.3 8GR 812.2 963 3231.5

ROE .1472 RRA -.1398 RC3 1.1555 FAU .55324 RRT .3197 RRF -.9267 RTF -.3372

FOE -.2667 FR410.0821 FC-50.8910 8SP 3041 SEe 1241.7 R23 -.8512 R13 -.6607

BOE .2868 BRA .4178 BC3 1.1838 FSP 11168 861 1019.3 8G2 709.1 THA 32.74

11.437 PTH 1.98 VHP 2.954 DpA 4.50 RAp 183.33 ECC 1.1549

INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2306.8 -28.15 80.97

3237.3 -14.81 144.45

1982.3 -29.37 58.99

3037.0 -13.70 129.19

1648.8 -32.23 31.13

2943.3 -11.20 120.63

ORBIT DETERMINATION ACCURACY

ST 519.1 SR 268.7 88 1598.8

CRT .9803 CRS .3791 CST .5269

LEA 1628.6 NsA 505.8 SSA 28.1

EL1 591.8 EL2 50.0 ALF 28.82

LAUNCH OAT[ NOV 4 1954

HELIOCENTRIC CONIC

RL 148.35 LAL -.00 LOL 41.61

RP 224.60 LAp -.63 LOP 249.04

RC 253.951GL 14.68 GP 3.98

PLANETOCENTR|C CONIC

C3 g.402 VHL 3.066 DLA 24.03

LNCH AZMTH LNCH TIME L-I TIME INJ LAX

90.00 15 26 3 2918.47 -28.28

90.00 10 53 24 3825.24 -11.75

100.00 17 T 14 2592.20 -29.88

100.00 11 54 54 3626.74 -10.33

110.00 18 54 41 2256.06 -33.61

110.00 12 23 57 3535.64 °7.12

OIFFERENTIAL CORRECTION8

TOE .2447 TRA -.3090 TC3 -.6580 BAU .1671

ROE .1512 RRA -.1365 RC3 1.1555 FAU .56519

FOE -.2292 FR410.3046 FC-52.0433 BSP 2647

BDE .2877 BRA .3378 8C3 1.3297 FSP 11417

LAUNCH DATE NOV 4 1964

FLIGHT TIME 294.00 ARRIVAL OAT_ AU_ 25 1965

©16TANCE E_8.052

VL 52.838 GAL -2.65 AZL 88,&4 HCA 207.43

VP 21.699 GAP -3.17 AZP 81._1 TAL 344.66

ZAL 110.67 ZAp 111.21 ETS 177.23 ZAE 147.07

EARTH TO MARS

SMA 186.68 ECC .21026 INC 1.3575 Vl 30.035

TAp 192.09 RCA 147.45 APO 225.95 V2 24.486

ETE 170.62 ZAC 91.65 ETC 256.30 CLP 111.26

RAL 160.70 RAD 6567.3 VEL 11.436 PTH 1.88 VHP 2.922 OpA 4.76 RAP 182.52 ECC 1.1547

INJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.49 18,10 88.47 16 14 41 2318.5 -28.19 81.82

150.76 13.81 64.05 11 57 10 3225.2 -15.15 143.73

66.49 18.1t 80.87 17 50 27 1992.2 -29.44 57.71

135.43 13.07 61.79 12 55 2.1 3026.7 -14.02 128.59

40.67 17.82 96.63 18 32 17 1656.1 -32.33 31.68

126.59 11.13 56.48 I3 22 53 2935°6 -11.48 120.21

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 878.4 SGR 812.4 SG3 3395.0 ST 495.2 SR 295.5 SS 1618.4

RRT .0278 RRF -.9211RTF -.0192 CRT .9899 CRS .3544 CST .4356

$GB 1196.5 R23 -.9066 R13 -.1631 LSA 1638.0 MSA 517.4 SSA 28.5

SG1 880.4 SG2 810.3 THA 9.77 EL1 575.5 EL2 36.1 ALF 30.70

HELIOCENTRIC CONIC

RL 148.35 LAL -.00 LOL 41.61 VL 32.833 GAL

RP 224.21 LAP -.66 LOP 250.11 VP 21.739 GAP

FLIGHT TIME 296.00 ARRIVAL DATE AUG 27 1965

DISTANCE 672.999 EARTH TO MARS

-2.65 AZL 88.62 HCA 208.51 SNA 186.60 ECC .20993 IMC 1.3787 vt 30.035

-3.43 AZP 91.21 TAL 344.62 TAp 193.13 RCA 147.42 APO 225.77 V2 24.527

RC 255.576 GL 14.92 GP

PLAHETOCENTRIC CONIC

C3 9.397 VHL 3.065 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 23 43 2928.87 -28.26

90.00 10 57 7 3814.63 -12.07

100.00 17 5 26 2600.96 -29.89

100.00 11 58 6 3617.77 -10.62

110.00 18 53 36 2262.82 -33.86

110.00 12 26 25 3528.97 -7.37

DIFFERENTIAL CORRECTIONS

TOE .2391 TRA -.2259 TC3-1.0973 BAU .1997

flOE .1541 RflA -.1347 RC3 1.1497 FAU .57300

FDE -.1253 FRA10.5957 FC-§2.7912 BSP 2673

BDE .2845 8RA .2630 BC3 1.5893 FSP 11805

91.37 ETC 256.36 CLP 109.32
3.88 ZAL 110.72 ZAP 109.27 ETS 177.44 ZAE 144.95 ETE 171.39 ZAC

24.22 RAL 160.87 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 2.893 DpA 5.04 RAp 181.69 ECC 1.1546

INJ LONG ]HJ RT ASC ]HJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

91.25 18.32 88.09 16 12 32 2328.9 -28.22 82.58

150.14 14.08 64.19 12 0 41 3214.6 -15.44 143.09

67.14 18.34 90.53 17 48 46 2001.0 -29.50 58.36

134.92 lS.32 61.89 12 58 24 3017.8 -14.29 128.06

41.17 18.07 96.34 19 31 19 1662.5 -32.42 32.16

126.24 11.37 56.53 13 25 13 2929.0 -11.72 119.85

MID-COURSE Ex(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 930.9 SGR 810.0 SG3 3367.5 aT 468.4 SR 300.5 88 1647.6

RRT -.2886 RRF -.9147 RTF ,32_2 CRT .9933 CRS .3168 CST .3206

SG8 1234.0 R23 .6511 R13 -.6451 LSA 1658.2 NSA 523.2 SSA 29.2

SG1 1001.6 SG2 720.8 THA 147.91 ELI 555.8 EL2 29.2 ALF 32.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19641

LAUNCH DATE NOV 4 1964 FLIGHT TIRE 298.00 ARRIVAL DATE AUG 29 1963

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 223.82 LAp -.69

RC 257.180 GL 15.14

PLANETOCENTRIC CONIC

C3 g.sg6 VHL 3.065

LNCH AZMTH LNCH TIME

90.00 13 21 AT

90.00 11 0 33

100.00 17 3 S-7

100.00 12 1 4

110.00 18 32 47

110.00 12 28 42

DISTANCE 676.981 EARTH TO MARS

LOL 41.61 VL 32.829 GAL -2.66 AZL 88.60 HCA 209.59 SMA 186.32 ECC .20964 INC 1.3984 vl 30.035

LOP 251.19 VP 21.780 GAP -3.68 AZP 9t.22 TAL 344.36 TAp 194.15 RCA 147.42 Apo 223.63 V2 24.569

GP 3.79 ZAL 110.79 ZAP 107.31 ETS 177.64 ZAE 142.80 ETE 172.07 ZAC 91.09 ETC 256.42 CLP 107.34

DLA 24.38 RAL 161.06 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 2.868 DPA 5.33 RAp 180.84 ECC 1.1546

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2938.18 -28.23 91.93 18.55 87.75 16 10 45 2338.2 -28.25 83.26

3805.27 -12.35 149.59 14.35 64.31 12 3 58 3205.3 -15.70 142.52

2-608.77 -29.89 67.72 18.58 90.22 17 A7 26 2008.8 -29.54 58.94

3609.91 -10.87 134.47 13.59 61.98 13 1 13 3009.9 -14.33 127.60

2268.25 -33.70 41.61 18.34 96.08 19 30 36 1668.3 -32.49 32.59

3523.19 -7.59 125.93 11.61 56.57 13 27 26 2923.2 -11.93 119.53

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2451 TRA -.1304 TC3-1.5002 BAU .2377 8GT 1061.7 SGR 813.1 SG3 3436.1 ST 465.9 SR 310.1 SS 1655.6

RDE .1596 RflA -.1301 RC3 1.1541 FAU .58657 RRT -.5123 RRF -.9097 RTF .5786 CRT .9860 CRS .3141 CST .2111

FOE -.1806 FRAlO.7161 FC-54.0478 BSP 3142 SG8 1337.3 R23 . 3031 R13 -.7691 LSA 1662.0 MSA 539.5 SSA 28.9

BDE .2926 8RA .1842 BC3 1.8927 FSP 11844 SG1 1180.8 SG2 627.9 THA 148.89 EL1 338.2 ELI 40.1 ALF 33.52

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 300.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC COHIC DISTANCE 680.969 EARTH TO MARS

RL 146.35 LAL -.00 LOL 41.61 VL 32.825 GAL -2.67 AZl. 88.58 HCA 210.67 SNA 186.45 ECC .20939 INC 1.4169 V1 30.035

RP 223.44 LAp -.72 LOP 232.28 VP 21.821 GAP -3.93 AZP 91.22 TAt. 344.4_ TAp 195.17 RCA 147.41 APO 225.50 V2 24.611

RC 238.768 GL 15.34 GP 3.70 ZAL 110.89 ZAP 105.32 ETS 177.83 ZAE 140.63 ETE 172.69 ZAC 90.81 ETC 256.49 CLP 105.35

PLANETOCENTRIC CONIC

C3 9.399 VHL 3.066 OLA 24.32 RAL 161.27 RAO 6367.3 VEL 11.436 PTH 1.98 VHP 2.847 DpA 5.63

LHCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 15 20 18 2946.23 -28.21 92.51 18.80 87.46 16 9 24 2346.2

90.00 11 3 40 3797.36 -12.58 149.13 14.64 64.42 12 6 38 3197.4

100.00 17 2 53 2613.51 -29.89 68.22 18.84 89.96 17 46 28 2015.5

100.00 12 3 47 3603.32 -11.08 134.10 13.86 62.06 13 3 50 3003.3

110.00 18 32 17 2273.19 -33.74 42.00 16.61 95.86 19 30 11 1673.2

110.00 12 30 51 3518.39 -7.77 125.67 11.67 56.64 13 29 29 2918.4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2433 TRA -.0372 TC3-1.9441 BAU .2840 SGT 1279.5 SGR 813.3 363 3491.3

ROE .1644 RRA -.1270 RC3 1.1520 FAU .59538 RRT -.6546 flRF -.9037 RTF .7396

FDE -.1679 FRAIO.9009 FC-34.6375 8SP 3926 SG8 1516.1 R23 • 3964 RI3 -.8354

6DE .2954 BRA .1323 BC3 Z.2398 FSP 12031 SG1 1409.7 SGZ 558.1THA 152.81

RAp 179.98 ECC 1.1547

INJ 2 LAT INJ 2 LONG

-28.27 83.85

-15.92 142.04

-29.98 59.43

-14.T$ 127.21

-32.5e 32.96

-12.10 119.27

ORBIT DETERMINATIOW ACCURACY

ST 460.7 SR 317.T SS 1672.5

CRT .9699 CRS .2976 CST .0836

LSA 1675.8 MSA 548.7 SSA 29. t

ELI 556.0 EL2 64.2 ALF 34.30

LAUNCH DATE NOV 4 1964 FLIGHT TIRE 302.00 ARRIVAL DATE SEP 2 1965

HELIOCEMTRIC CONIC DISTANCE 5B4.965 EARTH TO MARS

RL 148.$5 LAL -.00 LOt. 41.61 VL 32.821 GAL -2.68 AZL 88.57 HCA 211.76 SMA 186.39 ECC .20918 INC 1,4345 vl 30.035

RP 223.05 LAp -.73 LOP 253.37 vp 21.863 GAP -4.17 AZP 91.22 TAL 344.41 TAp 195.17 RCA 147.40 ApO 225.38 V2 24.653

RC 260.326 GL 15.52 GP 3.62 ZAL 111.01ZAp 103.32 ETS 178.01 ZAE 138.43 ETE 173.25 ZAC 90._3 ETC £56.56 CLP 103.34

PLANETOCENTRIC CONIC

C3 9.407 VHL 3.067 OLA 24.63 RAL 161.49 RAD 6567.3 VEL 11.437 PTH 1.98 VHP 2.828 DPA 5.94 RAp 179.10 ECC 1.1548

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 19 16 2953.09 -28.19

$0.00 11 6 30 3790.83 -12.77

100.00 17 2 12 2621.23 -29.89

100.00 12 6 15 3597.92 -11.25

110.00 18 32 5 2277.40 -33.77

110.00 12 32 31 3314.32 -7.91

DIFFERENTIAL CORRECTIONS

TOE .2461 TRA .0587 TC3-2.3991BAU .3345

ROE .1689 RRA -.1240 RC3 1.1463 FAU .60306

FOE -.1538 FRAll.0788 FC-55.3009 BSP 4903

80E .2985 8RA .1372 8C3 2.6598 FSP 12192

INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

93.01 19.07 67_21 _6 8 29 2353.1 -28.28 84.35

148.74 14.94 64.51 12 9 41 3190.8 -16.10 141.$5

68.65 19.12 89.73 17 45 53 2021.2 -29.61 59.68

133.79 14.15 62._t_ 13 6 13 2997.9 -14.89 126.69

12.32 18.91 95.67 19 30 3 1677.4 -32.61 33.28

125.47 12.15 56.64 13 31 25 2914.3 -12.25 119.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 1546.5 SGR 812.8 SG3 3538.7 ST 463.3 SR 325.4 SS 1689.3

RRT -.7337 RRF -.8973 RTF .8323 CRT .9379 CRS .2820 CST -.0501

SGB 1747.1 R23 .3089 R13 -.8805 LSA 1691.9 MSA 557.3 SSA 29.3

SGI 1670.6 SG2 511.2 THA 156.59 EL1 558.4 EL2 93.7 ALF 34.48

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 304.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC

RL 148.33 hAL -.00 LOL 41.61 VL

RF 222.68 LAP -.79 LOP 254.46 VP

RC 261.869 GL 15.69 GP

PLANETOCENTRIC C_IC

C3 9.419 VHL 3.069

LNCH AZldTH LNCH TIME

90.00 13 18 40

90.00 11 9 2

100.00 17 1 33

100.00 12 8 30

110.00 18 52 11

110.00 12 34 42

DIFFERENTIAL CCRRECTION8

TOE .2468 TRA .1575 TC3-2.8649 8AU .3884

ROE .1736 RRA -.1209 RC3 1.1434 FAU .60923

FOE -.1523 FRAll.23Edi FC-35.9958 8SP 5987

60E .3017 BRA .1986 8C3 3.0847 FSP 12326

DISTANCE 688.969 EARTH TO MARS

32.818 GAL "2.69 AZt. 88.55 HCA 212.85 SMA 166.34 ECC .20901 INC 1.4509 vl 30.035

21.905 GAP -4.41 AZP 91.22 TAL 344.31 TAp 197.16 RCA 147.39 APO 225.28 V2 24.695

3.54 2AL 111.16 ZAP 101.30 ET8 178.19 ZAE 136.21ETE 173.76 ZAC 90.25 ETC 256.64 CLP 101.32

OLA 24.72 RAL 161.74 RAD 6567.3 VEL 11.437 PTH 1.98 VHP 2.814 OPA 6.25 RAP 178.22 ECC 1.1530

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM iHJ 2 LAT INJ 2 LONG

2958.74 -28.17 93.43 19.36 87.00 16 7 59 2358.7 -28.29 84.76

3789.68 -12.92 148.44 13.25 64.58 12 12 8 3183.7 -16.24 141.34

2625.93 -29.89 89.00 19.42 89.55 17 45 39 2025.9 -29.63 60.20

3593.71 -11.38 133.55 14.46 62.17 13 8 24 2993_7 -13.02 126.64

2280.88 -33.79 42.59 19.21 95.51 19 30 12 1680.9 -32.66 33.54

3511.54 -8.02 125.31 12.44 56.66 13 33 13 2911.3 -12.35 118.89

MIDoCOURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1846.5 SGR 812.0 SG3 3577.g ST 473.8 9R 333.3 SS 1704.4

RRT -.7772 RRF -.8907 RTF .6866 CRT .8929 CRS .2697 CST -.1796

2017.1RZ3 .2396 R13 -.9118 LSA 1708.9 HSA 565.1SSA 29.5

SGI 1958.8 S_?. 481.7 THA 159.86 ELI 565.5 EL2 125.7 ALF 34.05

739



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT( NO¥ 4 1964 FLIGHT TINE 306.00 ARR[VAL DATE SIP 6 |965

HELIOCENTRIC CQNIC

RL 146.35 LAL -,DO

RP 222.28 LAP -.82

RC 263.392 GL 15,68

PLANETOCENTR|C CONIC

C3 9.436 VHL 3.072

LMCH AZMTH LMCH TIME

90.00 15 18 32

90.00 11 11 16

100.00 17 I 38

tO0.O0 12 10 31

110.00 18 52 34

110.00 12 SS 25

DIFFERENTIAL CCRRECTiON$

TDE .2471 TRA .2387 TC3-3.5372 8AU ,4448

ROE .1785 RRA -.11TT tiC3 I.tSTG FAU .81425

FOE -.1575 FRAZZ.STT8 FC-5S.3568 8SP 7139

BOE .3046 DRA .2842 BC3 3.5258 FSP 12426

DISTANCE 692.982 EARTH TO MARS

LOt. 41.61 VL 32.815 GAL -2.71 AZL 88.53 HCA 213.95 SMA 156.29 ECC .20866 1NC 1.4664 Vt 30.035

LOP 255.55 VP 21.948 GAP -4.64 kZP 91.22 TAL 344.20 TAp 196.15 RCA 147.36 APO 228.20 V2 24.737

GP 3.45 ZAL 111.33 ZAP 9ti.28 (TS 172.36 ZA_ 133.98 (TE 174.23 ZAC 89.g8 _TC 256.72 CLP 99.29

OLA 24.79 RAW 182.00 RAO 6567.3 VEL 11.438 PTH 1.98 VMP 2.803 DpA 6.56 RAp 177.33 ECC 1.1553

L-1 TIME INJ LAT INJ _ONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TZM 1NJ' 2 LAT |NJ 2 LONG

2963.20 -28.15 93.75 19.66 86.84 16 7 S& 2365.2 -28.30 85.09

3781.92 -13.03 148.22 15.57 64.64 12 14 18 3181.9 -16.34 141.1 t

2629.68 -29.89 69.28 19.73 89.40 |7 45 48 2029.7 -29.65 69.48

3590.87 -11.48 133.37 14.78 62.21 13 10 22 ZDgO.7 -15.11 126.47

2283.67 -33.81 42.81 19.54 95.38 19 30 36 1683.7 -32.69 33.75

3509.44 -6.10 125.20 12.75 56.68 13 3_ 54 2909.4 -12.43 118.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2167.6 SGR 811.0 SG3 3608.5 ST 491.6 SR 341.4 8S 1718.1

RRT -.8009 RRF -.6839 RTF .9196 CRT .8378 (RS .2593 CST -.3001

SG8 2314.4 R23 .1866 R13 -,9335 LSA 1726.9 MSA 571.9 SSA 29.7

SGt 2267.3 862 464.3 THA 162.56 EL1 577.1 EL2 158.8 ALF 38.00

LAUNCH DATE NOV 4 1964 FLZGHT TIM( 308.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

tip 221.89 LAP -.85

RC 264,893 GL 13.99

PLAN(TOCENTRIC CONIC

CS 9.457 VML 3.075

LNCH AZI4TH LMCH TIME

90.00 13 18 51

90.00 11 13 13

100.00 17 2 27

100.00 12 12 18

110.00 18 53 15

1/0.00 12 37 $9

DIFFERENTIAL CORRECTION8

_)E .2470 TRA .3832

ROE .1823 RRA -.1135

FDE -.1121 FRAtl.5572

BD£ .5071BRA ,5811

DISTANCE SgT.OO2

LOt. 41.61 VL 32.8186AL -2.73 AZL 88.52 HCA

LOP 259.$5 VP 21.991 GAP -4.87 AZF 91.21 TAt.

Gp 3.37 ZAL 111.53 ZAP 97.25 ETS 178.52 ZA£

EARTH TO MARS

215.05 SMA 186.24 ECC .20876 INC 1.4813 V1 30.035

344.08 tap 199.12 RCA 147.36 APO 225.12 V2 24.779

131.74 ETE 174.66 ZAC 89.70 ETC 256.80 CLP 97.26

DLA 24.84 RAt. 162.28 RAO 8567.3 VEL 11.439 pTH 1.96 VHP 2.795 DPA 6,88 RAp 176. A4 ECC 1.1556

L-I TIN( INJ LAT INJ LONG IHJ RT A$C INJ AZI4TH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2986.42 -28.14 93.99 19.99 86.72 16 8 17 2366.4 -28.30 85.32

3778.38 -13.10 148.08 15.91 64.67 12 16 12 3179,6 -18.40 _49.96

2832.42 -29.88 69.48 20.06 89.30 17 46 lg 2032.4 -29.66 60.68

3588.82 -11.54 133.27 15.11 82.23 13 12 7 2988.8 -15.17 126.36

2285.76 -33.82 42.97 I9.88 95.29 19 31 21 1685.8 -32.72 33.91

5508.24 -8.15 125.13 13.08 56.69 13 36 28 2908.2 -12.47 118.71

NID-COURSE ExECUTIGN ACCURACY oRBIT DETERMINATION ACCURACY

TC3-3.8208 BAU .5038 SGT 2508.1 SGR 807.0 SG3 3625.9 ST 5L6.5 SR 348.0 SS 1737.7

RC3 1.1259 FAU .81478 RRT -.8139 RRF -.8757 RTF .9400 :RT .7741 CRS .2388 CST -.4222

FC-_.2779 BSP 8349 _ 2634.7 R23 .1458 R13 -.9480 LSA 1753.9 MSA 574.9 SSk 30.1

RC$ 3.9832 FSP 12519 SGI 2595.4 SG2 453.1 THA 164.85 ELI 592.S EL2 192.1 ALF 31.19

LAUNCH DATE NOV 4 1964

HELIOCEMTRIC CONIC

RL 148.35 LAL -.00

RP 221.51 LAP -.88

RC 266.379 ;L 16.12

PLANETOCENTRIC CONIC

CS 9.463 VHL S.079

LNCH AZMTH LNCH TIM(

90.00 15 19 35

gO.DO 11 14 52

100.00 17 3 16

100.00 12 15 52

11_.00 16 54 11

110.00 12 39 27

FLIGHT TIME_$tO.OO

DISTANCE 701.032

LOt. 41._1VL 32.810 6AL -2.75 kZL 88.50 HCA 216.15 SMA 1_6.21ECC .Z0869

LOP 257.75 VP 22.035 GAP -5.09 AZP 91.21TAL 343.94 TAp 2_0.09 RCA 147.35

GP 3.29 ZAL 111.76 ZAP 95.22 ETS 176.67 ZAE 129.49 ETE _75.05 ZAC 89.4_

OLA 24.86 RAL 162.58 RAO 6587.3 VEL lt.440 PTH 1.98 VHP 2,790 OPA 7.19

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH lHJ TIME PO CST TIM

2968.54 -28.13 94.14 20.34 86.65 16 9 4 2368.5

3778.54 ,13.13 148.02 16.26 84.66 12 17 51 3178.5

2634.25 -29.86 69.62 20.41 89.22 17 47 11 2034.2

5588.06 -11.56 _33.22 15.46 62.24 13 13 40 2968.1

2287.23 -33.63 43.08 20.23 95.22 19 32 lg 1687.2

3507.84 -8.16 125.11 13.42 58.69 13 37 54 2907.8

ARRIVAL DATE SEP 10 1955

EARTH TO MARS

[NC 1.4953 vi 30.035

APO 225.08 V2 24.820

ETC 256.89 CLP 65.2_

RAP 175.56 ECC 1.1561

INJ 2 LAT INJ 2 LONG

-28.30 85.48

-16.43 140.90

-29.67 60.82

-15.19 126.31

-32.74 34.02

-12.49 118.68

01FFERENTI AL C(_RECTION$ MID-COURSE EXECUTION ACCURACY

TOE .2474 TRA .4701 TC5-4.2966 BAU .5G29 SGT 2853.7 8GR 805.g 863 3641.4

ROE .1681 flRA -.1114 RC3 1.1169 FAU ,61809 RRT -.8186 RRF -.8685 RTF .9546

FOE -.1648 FRAIl.G26? FC-56_4264 BSP 9594 Sg8 2965.4 R23 .1169 R13 -.9594

8DE .3108 ORA .4831 8C3 4.4399 FSP 12588 SGl 2930.9 SG2 450.7 THA 166.66

LAUNCH DATE NOV 4 1964 FLIGHT TIN( 312.00

HELIOCENTRIC CONIC OI$TANCE 705.070

RL 148.55 LAL -.00 LOt. 41.61 VL 32.809 GAL -2.78 AZL 88.49 HCA 217.26 _AA 186.17 ECC .20865

RP 221.13 LAp -.91 LOP 258.86 vP 22.079 GAP -5.32 AZP 91.20 TAL 343.79 TAP 201.05 RCA 147.33

RC 26?.844 GL 18.24 EP 3.22 ZAL 112.01Zkp 93.1g ET3 t78.82 zAE 127.25 _TE 175.41ZAC 89.16

PLANETQCENTRIC COl41C

C3 9.514 VHL S.084 DLA 24.87 RAL 162.90 RAO 6567.3 VEL 11.441PTH 1.98 VHP 2.789 DPA 7.50

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM

90.00 13 20 47 2969.48 -28.13 94.21 20.71 66.61 16 10 16 2369.5

90.00 11 16 14 3778.86 -13.12 148.04 t6.62 64.68 12 19 13 3178.9

100.00 17 4 29 2635.14 -28.88 69.88 20.79 89.19 17 48 24 2035.1

100.00 12 15 13 3588.44 -11.55 133.23 15.82 62.24 13 152 2988.4

110.00 18 55 25 2288.05 -33.84 43.15 20.81 95.18 19 33 33 1688.0

110.00 12 40 46 3506.29 -8.14 185.14 13.78 56.69 13 39 15 2908.5

DIFFERENTIAL CORRF.£TION8 MID-COURSE EXECUTION ACCURACY

TOE .2466 TRA .S791TCS-4.7770 6AU .6238 SGT 3209.3 STAr 803.9 $63 3646.7

ROE ,1935 RRA -.1078 RC3 1,1093 FAU L61928 RRT -.8192 RRF -.8808 RTF .9644

FDE -,2115 FRAIl,S898 FC-58,3805 0SP t0848 SG8 3502.5 R23 .0955 213 -.9676

80( .$135 BRA .SBgO BC3 4.9042 FSP 12363 SG1 3277,S 8G2 451.4 THA 168.18

ORBIT DETERMINATION ACCURACY

ST 549.4 SR 357.2 SS 1744.2

CRT .7115 CRS .2394 CST -.5059

LSA 1769.3 MSA $83.3 SSA 50.0

EL1 615.9 EL2 228.9 ALF 29.02

ARRIVAL OATE SEP 12 1965

EARTH TO MAR5

INC 1,5086 vl 30.033

APO 225.02 V2 24.862

ETC 256.98 CLP g3,20

RAP 174.G8 ECC 1.1566

INJ 2 LAT |NJ 2 LONG

-28.30 85.55

-16.42 140.92

-29.68 60.86

-15.18 126.33

-32.78 34.08

-12.47 118.71

ORBIT DETERMINATION ACCURACY

ST 566.6 SR 366.1 SS 1751.2

CRT .$468 CR$ .2395 C$T -.$786

LSA 1767.S NSA 590.2 SSA 30.0

EL1 643,1 EL2 254.1 ALF 26.49

740



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE t_)V 4 1964 FLIGHT TIME 314.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 220.73 LAP -.94

RC 269.292 GL 16.35

pLANETOCENTRIC CONIC

C3 9.$49 VHL 3.090

LNCH AZNTH LNCH TINE

90.00 15 22 24

90.00 11 17 20

100.00 17 6 3

100.00 12 16 22

110.00 18 56 55

110.00 12 41 59

DIFFERENTIAL CCRRECTIONS

TOE .2430 TRA .6907 TC3-S.2SJO BAU .8834

RUE .1989 RRA -.1039 RC3 1.0960 FAU .61852

FOE -.2535 FRAll.t454 FC-56.0751 _SP 12125

BDE .3156 BRA .6984 8C3 5.3685 FSP 12326

DISTANCE 709.115 EARTH TO MARS

LOt. 41.61 VL 32.807 GAL -2.81 AZL 88.48 HCA 218.37 SNA 186.15 ECC .20864 INC 1.5214 vl 30.035

LOP 239.97 VP 22.123 GAP -5.53 A_P 91.19 TAL 343.62 TAp 201.98 RCA 147.31 APO 224.98 V2 24.903

GP 3.14 ZAL 112.28 ZAp 91.17 ETS 178.96 ZAE 125.00 ETE 175.74 ZAC 88.90 ETC 257.07 CLP 91.17

DLA 24.85 RAL 163.24 RAD 6567.3 VEL 11.443 PTH 1.98 VHp 2.792 DpA 7.81 RAp 173.81 EtC. 1.1572

L-I TIME INJ LAT |NJ LONG INJ RT ASC ZNJ AZIATH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2969.29 -28.13 94.20 21.10 86.62 18 15 53 2369.3 -28.30 63.53

3780.51 -13.07 148.14 17.00 64.66 12 20 20 3180.3 -16.38 141.02

2635.11 -29.88 69.68 21.18 89.19 17 49 58 2035.I -29.68 60.88

3389.92 -11.50 |33.33 16.20 62.22 13 16 12 2989.9 -15.13 126.42

2268.24 -33.84 43.16 25.00 95.17 19 35 4 1688.2 -32.75 34.09

3509.56 -8.10 125.20 14.I6 56.68 13 40 28 2909.6 -12.43 118.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3570.2 SGR 801.0 SG3 3642.5 ST 628.6 SR 374.8 SS 1758.4

RRT -.8169 RflF -.8525 RTF .9715 CRT .5882 CRS .2390 C_T -.6408

3659.0 R23 .0794 RI3 -.9736 LSA 1808.6 MSA 596.1 SSA 30.0

$GI 3630.6 SG2 454.3 THA 169.45 ELI 675.2 EL2 282.1 ALF 23.71

LAtRACH DATE NOV 4 1964 FLIGHT TIM( 316.00 ARRIVAL DATE SEp 16 1963

HELIOCENTRIC CCNIC DISTANCE 713,168

RL 148.35 LAL -.00 LOt. 41.61 VL 32.806 GAL -2.84 AZL 88_47 HCA 219.46 SMA

RP 220.37 LAp -.97 LOP 261.09 VP 22.168 GAP -5.75 AZP 91.I8 TAL 343.44 TAP

RC 270,721 GL 16.45 GP 3.06 ZAL 112.58 ZAP 89.17 ET$ 179.09 ZAE 122.77 ETE

PLANETOCENTRIC CONIC

C3 9.390 VHL 3.097 DLA 24.82 RAL 163.60 RAD 6567.3 VEL II.445 PTH

LNCN AZNTH LNCN TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZIATH INJ TIME

90.00 15 24 27 2966.01 -28.14 94.10 21.52 86.66 16 13 35

gO.DO 11 16 9 3783.45 -12.99 $46.31 17.39 64.61 12 21 12

100.00 17 7 39 2634.20 -29.88 69.61 21.59 89.23 17 51 33

100.00 1_ 17 18 3592.49 -11.42 133.48 $6.59 62.19 13 $7 10

110.00 16 58 42 2267.62 -33.83 43.13 21.41 95.19 19 36 50

110.00 12 43 4 3311.64 -8.02 123.32 14.55 36.66 13 4I 36

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

1DE .2421 TRA .8048 TCS-5.7299 BAU .7477 SGT 3935.2 SGA 797.S SG3 3626.0

ROE .2043 RRA -.1000 RC3 1.0647 FAU .61398 RRT -.6125 RRF -.8435 RTF .9766

FOE -.2981FRA11.7610 FC-33.6083 BSP 13411 _ 4015.2 R23 .0672 R13 -.9781

80E .3168 BRA .8110 BC3 3.8317 FSP 12458 SGI 398,8.9 SG2 438.6 THA 170.33

EARTH TO MARS

186.12 ECC .20867 INC 1.5336 vl 30.035

202.93 RCA 147.29 APO 224.96 V2 24.945

176.03 ZAC 88.64 ETC 257.16 CLP 8_.16

1.99 VHP 2.797 DpA 8.11 RAp 172.96 ECC 1.1378

PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2368.0 -28.30 83.44

3183.5 -16.30 141.20

2034.2 -2g.67 60.82

2992.3 -15.06 126_37

1687.8 -32.75 34.06

2911.6 -12.33 118.90

ORBIT DETERMINATION ACCURACy

ST 674.0 SR 383.4 33 1764.2

CRT .5304 CRS .2394 CST -.6929

LSA 1830.7 M3A 601.1 SSA 29.9

EL1 711.7 ELZ 307.6 ALF 20.87

LAUNCH DATE NOV 4 1g64 FLIGHT TIME 318.00 ARRIVAL OATE SEP 18 1965

HELIOCENTRIC CONIC

RL 146.35 LAL -.'00

RP 220.0D LAp -1.01

RC 272.134 GL 16,54

PLANETOCENTRIC CONIC

C3 g.633 VHL 3.104

LNCH AZMTH LNCH TIME

9O.OO 15 26 54

90.00 11 18 42

lO0.O0 17 10 16

100.00 12 18 2

110.00 19 O 44

110.00 12 44 3

DIFFERENTIAL CORRECTIONS

TOE .2379 TRA .9209

RDE .2098 RRA -.0960

FOE -.3541 FRAtl.7928

8DE .3172 BRA .9259

DISTANCE 717.229 EARTH TO MARS

LOL 41.61 VL 32.803 GAL -2.87 AZL 88.43 HCA 220.60 3MA 186.11 ECC .20873 INC 1.3452 vl 30.033

LOP 262.20 VP 22.213 GAP -3.98 AZP gl.17 TAL 343.23 TAp 203.83 RCA 147.26 Apo 224.95 V2 24.986

kp 2.gg ZAL 112.90 ZAP 87.17 ETS 179.22 ZA( 120.55 ETE 176.34 ZAC 88.39 ETC 257.25 CLP 87.17

TC3-6.1994 BAU .8104

RC3 1.0702 FAU .61208

FC-34.9934 BSP I4689

BC3 6.291I FSP 12368

DLA 24.77 RAL 163.98 RAD 8567.3 VEb I1.447 PTH 1.99 VNp 2.808 DpA 8.40 RAp 172.12 ECC 1.1566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2963.67 -28.15 93.93 21.96 86.75 16 16 20 2365.7 -28.30 65.27

3787.66 -12.66 148.56 17.80 64.33 12 21 50 3187.7 -16.19 141.46

2632.44 -29.88 r_9.48 22.02 89.29 17 54 8 2032.4 -29.66 60.69

3596.12 -I1.31 133.69 17.00 62.14 13 17 58 2996.1 -14.95 126.79

2286.81 -33.83 43.03 21.84 93.24 I9 38 5I 1686.8 -32.73 33.98

3514.51 -7.91 I25.47 14.96 56.64 13 42 38 2914.5 -12.25 119.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4302.2 SGR 793.4 SG3 3604.8 ST 722.1 SR 392.2 33 1768.5

RRT -.8063 RRF -.8342 RTF .9804 CRT .4762 CRS .2428 CST -.7348

868e4374,6 R23 .0381 RI3 -.9815 LSA 1853.3 NSA 606.1 SSA 29.9

SG1 4350,1SG2 464.1THA 171.44 ELI 752.1 EL2 331.1ALF 18.13

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 320.00 ARRIVAL DATE SEP 20 1963

HELIOCENTRIC-C_NIC DISTANCE 721.297

RL 146.35 LAL -.OO LOt. 41.61 VL 32.804 GAL -2,91 AZL 88.44 HCA

RP 219.62 LAP -lr04 LOP 263.33 VP 22.238 GAP -6.16 AZP 91.16 TAL

RC 273.529 GL 16_61 GP 2.92 ZAL 113.25 ZAP 85.20 ETS 179.34 ZAE

PLANETOCENTRIC CONIC

C3 9.686 VHL 3.112 OLA 24.69 RAL 164.33 RAD 6567.3 VEL I1.449 PTH 1.99 VHP 2.819 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 29 46 2962.32 -28.16 93.69 22.41 86.87 16 19 8

90.00 11 19 1 3793.08 -12.70 148.88 18.22 64.46 12 22 15

100.00 17 12 53 2629.86 -29.89 69.29 22.48 89.40 17 36 43

100.00 12 19 36 3600.77 -II.16 133.95 I7.42 62.09 13 18 36

110.00 19 3 2 2285.23 -33.82 42.93 22.29 95.31 19 41 7

110.00 12 44 56 3518.17 -7.77 123.66 15.39 56.61 13 43 34

DIFFERENTIAL C_RR(CTIONS MID-COURSE EXECUTION ACCURACY

TDE .1320 TRA 1.0389 TC3-6.6600 BAU .8732 SGT 4669.0 8DR 789.1 SG3 _373.7

RD( .2154 RRA -.0919 RC3 1.0543 FAU .60687 RRT -.7989 RRF -.8244 RTF .9834

FD( -.4139 FRAIl.7666 FC-54.2413 9SP 15970 S_ 4_35.2 R23 .0510 R13 -.9842

BOE .3165 SRA 1.0430 BC3 6.7429 FSP 12239 SGI 4711.8 SG2 470.3 THA 172.23

EARTH TO MARS

221.72 SMA 186.09 ECC .20883 INC 1.3363 vl 30.033

343.04 TAp 204.77 RCA 147.23 APO 224.96 V2 23.027

118.34 ET( 176.60 ZAC 88.14 ETC 257.34 CLp 85.20

8.68 RAp 171.31 ECC 1.1594

PO CST TIM INJ 2 LAT INJ 2 LONG

2362.3 -28.29 85.02

3193.1 -16.04 141.79

2029.9 -29.63 60.49

3000.8 -14.81 127.06

1683.2 -32.71 33.87

2918.2 -12.11 119.25

ORBIT DETERMINATION ACCURACY

ST 772.4 8R 400.9 $8 1771.9

CRT .4250 CRS .2475 CST -.7696

L3A 1877.2 MSA 610.4 SSA 29.8

ELI 795.8 (L2 332.3 ALF 13.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.55 LAL -.00

RP 219.25 LAP -1.07

RC 274.906 GL 16.68

PLANETOCENTRIC CONIC

C3 9.?42 VHL 3.121

LNCH AZMTH LMCH TIME

90.00 15 53 0

90.00 11 19 7

100.00 17 15 50

100,00 12 18 58

110.00 _9 5 35

110.00 12 45 42

FLIGHT TIME 322.00 ARRJYAL DATE SEP 22 1965

DISTANCE 725.373 EARTH TO MARS

LOL 41.61VL 32.803 GAL -2.94 AZL 88.43 HCA 222.85 SMA 186.09 ECC .20895 INC 1.5671 vl 30.035

LOP 264,45 Vp 22.303 GAP -6.36 AZP 91.15 TAL 342.82 TAP 205.67 RCA 147.20 APO 224.97 V2 25.067

Gp 2.84 ZAL 113.62 ZAP 83.26 ETS 179.45 ZAE 116.16 ETE 176.85 ZAC 87.90 ETC 257.43 CLP 83.25

OLA 24.60 RAL 164.79 RAD 6567.4 VEL 11.451 PTH 1.99 VHP 2.834 DPA 8.95 RAP 170.52 ECC 1.1603

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2958.02 -28.17 g3.37 22.89 87.03 16 22 18 2358.0 -28.29 84.71

3799.67 -12.51 149.28 18.85 64.39 12 22 26 3199.7 -15.86 142.19

2626.49 -29.89 69.04 22.95 89.53 17 59 38 2026.5 -29.63 60.24

3606.43 -10.96 134.28 17.86 62.02 13 19 5 3006.4 -14.64 127.40

2283.10 -33.80 42.76 22.75 95.41 19 43 38 1683.1 -32.69 33.70

3522.58 -7.61 125.90 15.84 56.57 13 44 25 2922.6 -11.95 119.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2249 TRA 1.1595 TC3-7.1094 BAU .9358 8GT 5034.9 8GR 784.5 SG3 3533.9 ST 825.4 SR 40g.7 SS 1774.5

ROE .2210 RRA -.0876 RC3 1.0374 FAU .60013 flRT -.7902 RRF -.8140 RTF .9857 CRT .3774 CRS .2540 CST -.7980

FOE -.4787 FRAII.7620 FC-53.3285 BSP 17248 SGB 5095.4 R23 .0458 R13 -.9883 LSA 1902.4 MSA 614.9 SSA 29.6

60E .3153 BRA 1.1629 BC3 7.1647 FSP 12090 $61 3073.D 962 477.1 THA 172.92 EL1 843.4 EL2 371.3 ALF 13.21

LAUNCH DATE NOV 4 1964 FLIGHT TIN[ 324.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CCNIC DISTANCE 729.456 EARTH TO MARS

RL 148.35 LAL -.00 LOt. 41.61 VL 32.803 GAL -2.99 AZL 88.42 HCA 223.98 SMA 186.08 ECC .20911 INC 1.5773 vl 30.035

RP 218.89 LAlP -1.10 LOP 265.58 VP 22.348 GAP -6.56 AZP 91.14 TAL 342.59 TAp 206.57 RCA 147.17 APO 225.00 V2 25.108

RC 276.266 GL 16.74 GP 2.77 ZAL 114.02 ZAP 81.33 ET8 179.56 zAE I14.DD ETE 177.08 ZAC 87.67 ETC 257.53 CLp 61.82

PLANETOCENTRIC CONIC

C3 9.804 VHL 3.131 DLA 24.49 RAL 165.23 RAD 6567.4 VEL $1.454 PTH 1.99 VHP 2.853 DpA 9.20 RAP 169.75 ECC 1.1614

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ZNJ Z LONG

90.00 15 36 37 2952.81 -28.19 9t_.99 2).40 87.22 $6 25 49 2352.8 -28.28 84.SS

90.00 11 18 59 3607.39 -$2.28 149.72 19.$1 64.28 12 22 26 3207.4 -15.65 142.65

100.00 17 18 6 2622.37 -29.89 68.73 25.45 89.69 $6 2 48 2022.4 -29.61 59.94

100.00 12 19 11 )613.06 -10.77 $34.65 18.32 65.95 $) 19 24 3013.1 -14.44 127.79

110.00 19 8 23 2280.45 -)3.79 42.56 23.24 95.53 19 46 24 1680.4 -32.85 S3.50

110.00 12 46 23 3527.75 -7.4t $26.17 16.30 56.53 15 45 10 2927.7 -11.77 159.78

DIFFERENTIAL C_RR(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2156 TRA 1.2619 TC3-7.5473 BAU .9982 $GT 5)98.0 $GR 779.5 SG3 3466.4 ST 879.6 8R 418.3 SS 1776.0

flOE .2267 RRA -.0833 tiC3 1.019) FAU .59212 flRT -.7607 RRF -.6051 RTF .9875 CRT .3318 CR$ .2655 CST -.8222

FOE -.5455 FRAIl.7161 FC-52.2846 BSP $8505 _ 5454.0 R23 .0415 R13 -.9880 LSA 1928.6 MSA 618.2 SSA 29.4

DOE .3129 BRA 1.2848 BC3 7.8158 FSP 11921 961 9432.5 9G2 484.0 THA 173.52 ELi 893.1 EL2 388.7 ALF 11.09

LAUNCH OATE NOV 4 1964 FLIGHT TIME 326.00 ARRIVAL OATE SEP 26 1965

HELIOCENT R1C CONIC

RL 148.35 LAL -.00

RP 218.52 LAp -1.12

RC 277.609 GL 16.79

PLANETOCENTRIC CON|C

CS 9.872 VHL 3.142

LNCH AZMTH LNCH TIME

90.00 1_ 40 33

.90.00 11 18 39

100.00 17 22 40

100.00 12 19 14

110.00 19 11 25

110.00 12 46 58

DISTANCE 753.548 EARTH TO MARS

LOL 41.61 vL 52.803 ;AL -3.03 AZL 68.41 HCA 225.11 Sl4A 186.08 ECC .20930 INC 1.5875 vi 30.085

LOP 266.71 _p 22.394 GAP -6.76 AZP 91.12 TAL 542.34 TAp 207.45 RCA 147.14 APO 225.03 ¥2 25.148

GP 2.70 ZAL 114.44 ZAP 79.44 ETS 179.67 ZAE 111.66 ETE 177.29 ZAC 87.45 ETC 257.62 CLP 79.45

OLA 24.36 RAL 165.68 RAD 6567.4 VtL 11.457 PTH t.99 VHP 2.874 DPA 9.45 RAP 169.02 ECC 1.1625

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2946.76 -28.21 92.55 23.92 87.44 16 29 4D 2546.8 -28.27 85.89

3616.17 -12.02 $50.25 19.57 64.17 12 22 $5 5216.2 -$5.40 143.18

2617.54 -29.89 86.37 23.96 89.88 18 6 $8 2017.5 -29.59 59.58

3620.62 -10.52 135.08 $6.80 61.86 13 19 34 3020.6 -14.21 128.23

2277.28 -33.77 42.31 23.74 95.67 19 49 23 1677.3 -32.65 33.27

3533.84 -7.$9 126.48 $6.78 56.49 13 45 51 2933.6 -11.55 120.$0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2050 TRA 1.4073 TC3-7.9681 BAU 1.0599 8GT 5757.4 $GR 774.5 SG3 3431.7 ST 936.3 3R 426.9 SS 1777.2

ROE .2824 RRA -,0790 tiC3 1.0001 FAU .58278 RRT -.7702 RRF -.7917 RTF .9890 CRT .2891 CRS .2700 CST -.8423

FOE -.6141 FRA11.DG13 FC-51.1065 BSP 19764 9GB 5809.2 R23 .0383 R15 -.9893 LSA $957.0 MSA 625.8 SSA 29.2

6DE .8099 6RA 1.4095 6C3 8.0506 FSP 11733 961 5786,4 9G2 495.2 THA 174.04 EL1 946.2 EL2 404.4 ALF 9.20

LAUNCH DATE NOV 4 1964 FLIGHT TIME 328.00 ARRIVAL DATE SEP 28 1965

HELIOCENTR$C C_IC DISTANCE 737.644 EARTH TO MARS

RL 148.35 LAL -.00 LOt- 41,61 VL 32.804 GAL -3,08 AZL 88,40 HCA 226.25 SMA 186.09 ECC .20953 INC 1,5969 vl 30.035

RP 218.16 LAp -1,15 LOP 267.85 VP 22.439 GAP -6.95 AZP 91.10 TAL 342.07 TAp 208.32 RCA 147.10 AlSO 225.08 V2 25.168

RC 276.933 GL 16.05 GP 2.63 ZAL 114.86 ZAP 77.58 ET$ 179.76 ZA( $09.75 ETE 177.49 ZAC 87.23 ETC 257.70 CLP 77.57

PLAN(TOCENTRIC CONIC

C3 6.646 VHL 3.154 OLA 24.21 RAL 166.16 RAD 6567.4 VEL 11.460 PTH 1.99 VHP 2.899 DpA 9.68 RAP 168.32 ECC 1.1637

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ L.(_iG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

60.00 15 44 50 2939.92 -28.2) _2.05 24.46 87.69 16 33 50 2339.9 -28.25 83.39

60.00 11 18 6 3625.97 -11.73 150.60 20.06 64.04 12 21 54 3226.0 -15.13 143.77

100.00 17 26 32 2612.05 -29.89 67.97 24.50 90.09 14 10 4 2012.0 -29.56 59.18

100.00 12 19 6 3629.09 -$0.25 1)5.57 |9.29 61.77 13 19 37 3029.1 -13.95 128.72

110.00 19 14 42 2273.62 -33.74 42.03 24.26 95.64 19 52 35 1673.6 -32.57 32.99

110.00 12 47 27 3540.28 -6.94 126.64 _7.29 56.45 13 46 27 2940.3 -11.31 120.46

DIFFERENTIAL C_ECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1914 TRA 1.5334 TC3-9.3762 DAU t.1214 SGT 8|12.7 SGR 769.4 SG3 3371.5 ST 992.9 SR 435.6 99 1777.3

ROE .2383 RflA -.0745 RC3 .9608 FAU .57260 flflT -.7591RRF -.7800 RTF .9901 CflT .2470 CRS .2816 CST -.8591

FOE -.6629 FRA11.5805 FC-49.8381BSP 20980 S_ 6160.9 R23 .0358 R13 -.9904 LSA 1985.7 MSA 624.9 SSA 28.9

BDE .3037 BflA 1.5352 BC3 8.4334 FSP 11506 SG1 6140.7 862 496.5 THA 174.51 EL1 1000.0 EL2 419.1 ALF 7.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 4 lg64 FLIGHT TIM( 330.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC C(_41C DISTANCE 741.748 EARTH TO MARS

RL 148.35 LAL -.DO LOL 41.81 YL 32.804 GAL -5.13 AZL 88.59 HCA 227.39 SMA 186.10 ECC .20978 INC [.6082 Vl 30.055

RP 217.80 LAP -1.18 LOP 266.99 VF 22.485 GAP -7.14 AZP 91.09 TAL 341.79 TAp 209.18 RCA 147.06 APO 225.14 V2 25.228

RC 280.240 GL 16.86 GP Z.56 ZAL 115.35 ZAP 75_78 (TS 179.85 ZAE 107.68 ETE 177.88 ZAC 87.03 ETC 257.79 CLP 75.74

PLANETOCEMTRIC CONIC

CS 10.026 VHL 3.186 DLA 24.05 RAL 166.65 RAD 656T.4 VEL 11.464 PTH _ 1.g9 VHP 2.926 DPA g.89 RAP 167.66 ECC 1.1650

LNCH AZMTH LNCH TIME L-I TIME lNJ LAT INJ LONG IHJ RT ASC IHJTAZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 49 25 2932.35 -28.25 91.50 25.03 87.98 16 38 17 2332.3 -28,23 82.85

90.00 11 17 28 3836.74 -11.41 151.43 20.56 83.91 12 21 24 3238.7 -14.83 144.42

100.00 17 30 40 2605.89 -29.89 67.51 25.06 90.33 18 14 6 2005.9 -29.52 58.72

100.00 12 18 54 3638.42 -9.95 136.09 19.60 61.67 13 19 32 3038.4 -13.86 129.27

110_00 19 18 11 2269.50 -33.71 41.71 24.81 96.02 19 36 1 1669.5 -32.51 32.68

110.00 12 47 52 3547.58 -8.67 127.22 17.81 56.40 13 46 59 2947.6 -11.04 120.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1766 TRA 1.6825 TC3-8.7638 8AU 1.1817 6GT 6461.9 SGR 764.1 SG3 3304.5 ST 1051.9 SR 444.0 SS 1777.5

ROE .2441 RRA -.0700 RC3 .95g9 FAU .56137 RRT -.7472 RRF -.7678 RTF .9911 CRT .2076 CRS .2926 CST -.8737

FOE -.7662 FRAll.4923 FC-48.4727 BSP 22203 588 6306.9 R23 .0337 R13 -.9913 LSA 2017.1 MSA 627.5 SSA 28.6

BDE .3012 8RA 1.6640 8C3_9.8i62 FSP 11282 58t 6487.2 $82 505.8 THA t74.92 ELi 1056.7 ELI 432.3 ALF 6.02

LAUNCH DATE NOV 4 1964 FLIGHT TIME 332.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC C_IC DISTANCE 745.838 EARTH TO MARS

RL 148.35 LAL -.OO LOt. 41.61VL 32.W03 GAL -5.18 AZ1. 88.38 HCA 228.54 SMA 186.11ECC .21007 INC 1.8151 vl 30.035

RP 217.44 LAP -1.21 LOP 270.14 VP 22.530 GAP -7.32 AZP 91.0_ 7AL 341.50 TAp 210.04 RCA 147.02 APO 225.'2_ v2 25.268

RC 281.529 GL 16.86 GP 2.49 ZAL 113.84 ZkP 73.97 ET$ 179.94 ZN[ 105.64 ETE 177.86 ZAC 86.84 ETC 237.87 CLP 73.95

PLANETOCENTflIC CONIC

C3 10.113 VHL 3.180 OLA 23.87 RAL 167.15 RAQ 6567.4 VEL 11.467 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 54 17 2924.11 -28.27 90.80 25.61 88.27 16 43 1

90.00 11 16 38 3848.42 -11.06 152.11 21.08 63,77 12 20 46

100.00 17 35 4 2599.17 -29.89 67.01 25.83 90.60 18 18 23

100.00 12 18 32 3646.60 -9.62 136.67 20.32 61.56 13 19 21

110.00 19 21 34 2264.93 -33.68 41.36 25.38 96.23 19 59 39

110.00 12 48 11 5555.59 -6.37 127.65 18.)5 56.34 13 47 27

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1589 TRA 1.7934 TC3-9.1337 BAU 1.2414 $GT 6805.3 $GR 759.1 983 3233.0

RDE .2500 RRA -.0654 RC3 .9390 FAU .54938 RRT -.7348 RRF -.7549 RTF .9919

FOE -.8478 FflAll.3852 FC-47.0300 BSP 23388 _ 8847.5 R23 .0323 R13 -.9921

BDE .2962 BflA 1.7946 8C3 9.1819 FSP 11030 S(;1 8828.3 SG2 513.1THA 173.29

1.99 VHp 2.956 DPA 10.09 RAp 167.03 ECC 1.1864

PO CST TIM INJ 2 LAT [NJ 2 LONG

2324.1 -28.21 82.23

3248.4 -14.50 145.12

1999.2 -29.48 58.23

3048.6 -13.35 129.86

1684.9 -32.45 32.34

2953.6 -10.75 121.29

ORBIT DETERMINATION ACCURACY

ST 1111.7 3R 452.5 $S 1777.2

CRT .1686 CRS .3063 CST -.8858

LSA 2049.7 MSA 830.3 8SA 28.3

EL1 1114.8 EL2 444.7 ALF 4.67

LAUMCH DATE NOV 4 1964 FLIGHT TIME 334.00 ARRIVAL DATE OCT 4 1985

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 217.09 LAp -1.24

RC 282.801 GL 16.89

PLAMETOCENTRIC CONIC

C3 10.207 VHL 3.195

LNCH AZMTH LNCH TIME

go.o_ 15 59 27

gO.DO 11 15 39

100.00 17 39 45

100.00 12 18 3

110.00 19 25 50

110.00 12 48 27

DISTANCE 749.972 EARTH TO_ NARS

LOt. 41._1 VL 32.808 GAL -3.24 AZL 68.38 HCA 229.$8 SMA 186.13 ECC .21038 INC 1.6237 Vl 30.935

LOP 271.29 VP 22.575 GAp -7.51 AZP 91.05 TAL 341.19 TAp 210.88 RCA 146.97 APO 225.29 V2 25.307

GP 2.43 ZAL 118.35 ZAP 72.22 ETS 160.02 ZAE 103.83 ETE 178.02 ZAC 86.65 ETC 257.94 CLP 72.20

DLA 23.87 RAL 167.68 RAO 6567.4 VEL 11.472 PTH 1.99 VHP 2.989 DPA 10.27 qAp 166.44 ECC 1.1880

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM _NJ 2 LAT INJ 2 LONG

2915.21 -28.28 90.25 26.22 88.59 16 48 2 2315.2 -28.19 81.58

3661.02 -10.68 152.84 21.62 63.62 12 20 0 3261.0 -14.14 145.87

2591.84 -29.88 66.46 26.23 90.88 18 22 57 1991.8 -29.44 57.69

3659.62 -9.28 137.29 20.87 61.45 13 19 3 3059.6 .13.01 130.50

2259.91 -33.64 40.97 25.94 96.48 20 3 30 1659.9 -32.38 31.96

3564.31 -8.04 126.11 18.91 56°29 13 47 51 2964.3 -10.43 121.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1494 TRA 1.9383 TC3-9.4458 8AU 1.2949 SGT 7134.8 SGR 750.7 983 3149.3 ST 1183.8 SR 458.6 SS 1779.6

ROE .2547 RRA -.0620 RC3 .9126 FAU .53235 RRT -.7204 RRF -.7387 RTF .9924 CRT .1432 CRS .2995 CST -.9006

FDE -.6402 FRAll.3519 FC-45.1532 8SP 24821 SGB 7174.0 R23 .0288 R13 -.9926 LSA 2093.5 MSA 628.2 SSA 28.3

BOE .2953 8RA 1.9393 BC3 9.4897 FSP 10946 3G1 7155.2 382 519.2 THA 175.64 EL1 1185.7 EL2 453.1 ALF 3.72

LAUNCH DATE NOV 4 1964 FLIGHT TIME 336.00 ARRIVAL DATE OC', 8 1965

HELIOCENTRIC CONIC DISTANCE 754.098

RL 148.35 LAL _.OO LOt. 41.61VL 32.80? GAL -3.30 AZL 88.37 HCA

RP 216.74 LAp -1.27 LOP 272.44 VP 22.621 GAP -7.69 AZP 91.03 TAt.

RC 284.057 GL 16.89 GP 2.36 ZAL 116.88 ZAp 70.50 ETS 180.09 ZN[

PLAN(TOCENTRIC CONIC

C3 10.308 VHL 3.211DLA 23.43 RAL 168.22 RAD 6587.4 VEL 11.476 PTH

LNCH AZMTH LNCH TIM( L-I TIME ZNJ LAT INJ LCNG INJ RT AlE

90.00 18 4 50 2903.83 -28.30 89.56 26.84

90.00 11 14 34 3874.35 -10.27 133.61 22.17

100.00 17 44 37 2584.07 -29.87 65.89 26.64

100.00 12 17 28 3871.34 -8.88 137.95 21.44

110.00 19 29 57 2254.34 -33.60 40.56 28.54

110.00 12 48 38 3573.64 -5.68 128.60 19.48

DIFFERENTIAL CGRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .1227 TRA 2.0689 TC3-9.7891 BAU 1.3348 SGT 7467.0 SGR 747.5 $83 3073.5

ROE .2613 RRA -.0599 RC3 .8935 F_kU .58090 RRT -.7078 R_F -.7267 RTF .9930

FOE -.9012 FRAIl.1840 FC-43.7499 BSP 23855 SG8 7504.3 R23 .0291 R13 -.9932

BDE .2887 BRA 2.0897 BC3 9.8298 FSP 10593 SG1 7483.8 SG2 526.9 THA 173.93

EARTH TO MARS

230.84 844A _86.15 ECC .21073 INC 1.6322 Vl 30.035

340.87 TAp 211.71 RCA 146.92 APQ 225.36 V2 25.346

101.86 (TE 178.17 ZAC 86.48 ETC 258.02 CL_ 70.48

• 1.99 VHP 3.025 DPA 10.43

INJ AZI4TH ]NJ TIME PO CST 31M

88.94 16 53 16 2305.8

83.47 12 19 9 3274.4

91.19 18 27 42 1984.1

61.34 13 t8 39 3071.3

96.70 20 _ 32 1654.5

56.24 13 48 11 2973.9

RAp 165.99 (CC 1.1696

INJ 2 LAT INJ 2 LONG

-28.15 80.90

-13.76 146.66

-_9.39 57.12

-12.64 131.18

-32.31 31.56

-10.08 122.27

ORBIT DETERMINATION ACCURACY

_rT 1241.5 SR 467.8 SS 1777.2

CflT .1011 CRS .3241 CST -.9077

LSA 2125.6 MSA 832.2 SSA 27.8

EL1 1242.5 EL2 465.0 ALF 2.54
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JPL TM 33-tOO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CDNIC

RL 148.35 LAL -.00 LOL 41.6I VL 32.809

RP 216.39 LAP -1.29 LOP 273.59 VF 22.666

RC 285.296 GL 16.89 GP Z.3b ZAL 117.43

PLANI[TOCENTRIC CONIC

C3 10.418 VHL 3.Z27 DLA _3.22 R_L 168.77

LNCH AZNTH LNCH TIM( L-Z T|ME ;NJ LAY

90.OO 18 10 27 Z893.93 -28.31

go. Do 11 13 23 3880.47 -9.84

100.00 17 46 44 2373.82 -29.86

100.00 12 16 47 3695.81 -6.47

110.00 19 34 16 2248.78 -33.55

110.OO 12 48 45 3563.61 -5.31

DIFFERENTIAL CGRRECTI(_I8

TOE .0940 TflA 2.2023 TC-lO.lD78 BAU 1.4128

ROE .2677 RRA -.0520 RC3 .8734 FAU .50626

FOE-l.0882 FRAIl.D161 FC-42.2453 0$P 26681

DOE .2837 BflA 2.2029 0C310.1455 FSP 10236

FLIGHT TIM( 338.00 ARRIVAL DATE OCT 8 1965

DISTANCE 758.229 EARTH TO MARS

GAL -3.36 AZL 86.36 HCA 231.99 SMA 186.17 ECC .21112 INC 1.640_ VI 30.039

GAP -7.86 AZP 91.01 TAL 340.54 TAP 212.53 RCA 146.87 APO 225.48 V_ 25.385

ZAP 68.63 ET6 180.16 zAE 99.73 ETE 176.32 ZAC 86.32 ETC 258.08 CLP 68.81

RAD 6567.4 VEL 11.481FTH 2.00 VHP 3.083 DPA 4.0.58 RAP 165.38 ECC 1.1714

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

88.84 27.49 89.30 16 58 43 2295.9 -28.11 80.18

154.42 22.75 63.32 12 18 11 3288.5 -13.33 147.50

65.2_ 27.47 91.51 18 32 40 1975.8 -29.33 56.51

138.65 22.02 61.28 13 16 11 3083.8 -12.23 _31.90

40.11 27.15 96.96 20 11 43 1648.8 -32.23 31.13

129.12 20.06 56.18 13 48 28 2983.6 -9.71 122.80

M|O-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7790.7 9GR 744.1 $63 2993.2 ST 1302.0 SR 478.5 SS 1775.9

RRT -.6945 RRF -.7142 RTF .9933 CflT .0605 CRS .3463 CST -.9148

SG8 7826.2 R23 .0291 R13-.9936 LSA 2161.6 MSA 634.6 SSA 27.3

SGI 7607.9 S&2 334.2 THA 176.19 ELI 1802.3 EL2 475.5 ALF 1.46

LAUtICN DATE NOV 4 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 10 1963

HELIOCENTRIC C(_IIC

RL 146.35 LAL -.00 LOt. 41.61 VL 32.810

RP 216.05 LAP -1.32 LOP 274.75 VP 22.711

RC 298.320 GL 16.87 GP 2.24 ZN. _T6.01

PLAN(TOCENTRIC CONIC

C3 10.533 VML 3.243 DLA 22.97 RAL 169.34

LNCH AZMTM LMCH TIME L-I TIME INJ LAY

90.00 16 16 17 2883.57 -28.32

90.00 11 12 6 3903.$2 -9.39

1OO.O0 17 53 S 2567.13 -29.84

100.00 12 16 1 $697.00 -8.04

110.00 19 39 45 2242.67 -$3.30

110.00 12 48 48 3594.22 -4.91

DIFFERENTIAL CCRRECTIONS

TOE .0640 TRA 2.3400 TC-10.3989 BAU 1.4692

ROE .2739 RRA -.0473 RCS .0§24 FAU .49454

FDE-l.lG17 FRA10.6390 FC-AtP,6494 BSP 27925

DOE .2818 9RA 2.3404 8C310.4339 FSP 9948

hAUNCH DATE NOV 4 1964

HELIOCENYRIC CONIC

RL 148.35 LAL -.O0 LOL 41.61 VL 32.912

RP 215.71 LAP -1.34 LOP 275.92 VP 22.756

RC 287.729 GL 16.85 GP 2.18 ZAL 116.60

PLANETOCENYRIC tONIC

C3 10.657 VHL 3-.265 DLA 22.7| RAL 169.93

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.DO 16 22 19 2874._0 -28.32

go. Q0 11 10 43 3918.87 -8.91

tOO.DO 18 O 34 2558.04 -29.82

1OO.0O 12 I5 10 3710.86 -7.38

tlO.OO 1g 43 25 2236.23 -33.44

110.00 12 46 48 3605.43 -4.48

DIFFERENTIAL CORRECTIONS

TOE .0618 TRA 2.4803 TC-10.6658 BAU 1.5242

RDE .2802 RRA -.0427 tiC3 .8315 FAU .49043

FDE-t.2493 FRA10.8904 FC-39.0272 9SP 28939

DOE .2820 BRA 2.4807 6C310.6982 FSP 962_

LAU_ACH DATE NOV 4 1964

HELIOCENTRIC COI_IC

RL 148.33 LAL -.0O LOL 41.61 VL 32.014

RP 213.$8 LAP -1.37 LOP 277.09 VP 22.801

RC 288.924 &L 16.82 GP 2.12 ZAL 119.2_

PLANETOCENTRIC C(_IC

CS 1_.791 VHL 3.265 DLA 22.42 RAL 170.52

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAY

90.00 16 28 52 2863.67 -26.31

90.DO 11 9 17 3935.06 -8.41

10_.00 18 6 15 2549.60 -29.79

100.00 12 14 13 3725.$7 -7.10

110.00 I9 48 13 2229.48 -33.36

110.00 12 46 44 $617.25 -4.03

DIFFERENTIAL CGRRECTI(_A8

TO( .0023 TRA Z.6244 TC-10.9040 BAU 1.$77§

RDE .2884 RRA -.0383 RC3 .8102 FAU .46537

FDE-1.3306 FRA10.3299 FC-57.3527 BSP 29933

DO( .2884 BRA 2.6247 BC310.9330 FSP 9827

DISTANCE 762.365 EARTH TO MARS

GAL -3.42 AZL 88.35 HCA 233.15 SMA 186.20 ECC .21153 INC 1.6482 V1 30.035

GAP -8.04 AZP 90.99 TAL 340.19 TAP 213.34 RCA 146.81APO 225.39 V2 23.423

ZAP 97.19 (TS 180.26 zAE 97.64 ET( 176.43 ZAC 86.17 (TC 238.13 CLP 67.18

RAD 6567.4 VEL 11,486 pTH 2.00 VHP 3.103 DPA 10,71 RAP 164.91ECC 1.1763

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

88.08 28.13 89.68 17 4 23 2285.8 -28.06 79.42

155.28 23.$4 63.16 12 17 9 3303.3 -12.92 148.38

64.63 28.12 91.85 16 37 50 1967.1 -29.27 55.87

139.39 22.62 61.11 13 17 36 3097.0 -11.83 132.66

$9.64 27.78 97.23 20 16 8 1642.7 -32.14 30.68

129.68 20.70 56.13 13 48 42 2994.2 -9.32 123.$7

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8105.7 SCAt 740.5 963 2909.3 ST 1365.9 SR 484.7 SS 1775.5

RRT -.9009 RRF -.7011RTF .9939 CRT .0221CRS .3661CST -.9217

SGB 6139.5 R23 .0290 R13 .9940 LSA 2201.8 MSA 636.0 SSA 26.8

SG1 6121.5 SG2 541.2 THA 176.42 EL1 1365.9 EL2 484.6 ALF .32

FLIGHT TIM( 342.00 ARRIVAL DATE OCT 12 1965

DISTANCE 766.308 EARTH TO MARS

GAL -3.49 AZL 68.34 HCA 234.32 SMA 186.23 ECC .21198 INC 1.6559 vt 30.035

GAP -8.21 AZP 90.97 TAL 339.82 TAp 214.14 RCA 146.73 APO 225.71 V2 25.461

ZAP 65.60 ETS 180.29 ZAE 93._99 ETE 178.58 ZAC 86.03 ETC 258.20 CLP 65.58

RAD 6567.4 VEL 11.491PTH 2.00 VHP 3.147 DPA 10.83 RAP 164.49 ECC 1.1754

INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.29 26.83 90.07 17 10 14 2274.8 -28.01 78.64

156.17 23.95 63.01 12 16 2 3318.9 -_2.48 149.29

63.95 28.79 92.20 18 43 12 1958.0 -29.19 55.20

140.17 23.24 61._0 13 17 1 31"10.9 -11.4D 133.45

39.15 28.43 97.5; 20 20 42 1636.2 -32.04 30.20

130.27 21.33 36.08 13 46 53 3005.4 -8.90 123.98

HID-COU_$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6412.5 9GR 737.0 963 2623.3 ST 1432.1 SR 492.8 Ss 1774.9

RRT -.6672 RRF -.6078 RTF .9942 CRT -.0148 CRS .3834 CST -.9279

6444.3 R23 .0290 R13 -.9944 LSA 2244.3 MSA 636.9 SSA 26.4

SGt 8426.7 SG2 548.0 THA 176.64 EL1 1432.1 ELI 492.6 ALF 179.67

FLIGHT TIM( 344:00 ARRIVAL DATE OCT 14 1963

DISTANCE 770,656 EARTH TO MARS

GAL -3.56 AZL 88.34 HCA 235.48 SMA 186.27 ECC .21247 INC 1.6635 V1 30.035

GAP -8.38 AZP 00.94 TAL 339.44 TAP 214.92 RCA 146.69 APO 225.84 vZ 25.498

ZAP 64.03 ET9 180.34 zAE 94.18 ETE 178.69 ZAC 85.90 ETC 256.26 CLP 84.03

RAD 8567.4 VEL 11,497 PTH 2.00 VHP 3.192 DpA 10.92 RAP 164.11ECC 1.1776

INJ LONG INJ fiT ASC INJ AZMTH INJ TIME I_) CST TIM INJ 2 LAY INJ 2 LONG

66.48 29.53 90.48 17 16 16 2263.7 -27.93 77.83

157.09 24.59 62.86 12 14 52 3335.1 -_1.98 150.24

63.23 29.46 92.57 18 46 44 1948.6 -29.12 54.51

140.98 23.08 60.89 13 16 20 3125.4 -10.93 134.26

36.63 29.10 97.92 20 25 25 1929.3 -31.94 29.70

130.89 21.99 56.03 13 49 t 3017.3 -8.46 124.61

MID-COUR$1[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8709.t SGR 733.5 SG3 2735.1 ST 1301.1SR 500.3 88 1775.3

RR1 -.6532 RRF -.9742 RTF .9945 CRT -.0301CRS .4037 CST -.9336

$68 ILT40.O R23 .0290 R13 -.9946 LSA 2290.9 NSA 637.3 SSA 26.0

SG1 67_2,4 SG2 554.6 THA 176.64 EL1 1301.3 EL2 499.6 ALF 178.92

744



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE NOV 4 1964

HELIOCENTRIC C(_ilC

RL 148.35 LAL -.00

RP 215,05 LAp -1.40

RC 290.105 GL 16.79

PLANETOCENTRIC CCdilIC

C3 10.833 VHL 3.307

LNCH AZMTH LNCH TIN(

90.00 18 34 56

90.00 11 7 47

100.00 18 12 7

100.00 12 13 18

110.00 18 53 15

110,00 12 48 38

FLIGHT TIM( 346.00 ARRIVAL DATE OCT IS 1965

LOt. 41.81 YL 32.815 GAL

LOP 278.25 VP 22.848 GAP

GP 2.08 ZAL 119.86 ZAP

DISTANCE 774.809 EARTH TO MARS

-3.84 AZL 88.33 HCA 236.65 SMA 186.50 ECC .21298 INC 1.6708 vl 30.035

oJsS5 AZP 90.92 TAL 339.03 TAp 215.70 RCA 146.62 APO 225.98 V2 25.535

62.55 ET$ 180.39 ZA( 92.40 ET( 178.80 ZAC 85.77 (TC 258.30 CLP 62.53

DLA 22,13 RAL 171,14 RAD 6567,4 V(L 11,503 PTH 2,00 VHp 3,240 DPA 11,01 RAP 163.77 ECC 1.1799

L-I TIME INJ LAT INJ L(:_IG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT [NJ 2 LONG

2852.23 -28.30 85.64 30.24 90.90 17 22 28 2252.2 -27.88 77.00

3g51,88 -7.88 158,05 25,24 62.72 12 13 39 3351,9 -11,48 151.22

2538.83 -29.76 62.53 30.19 92.95 18 54 28 1938.8 -29.03 53.80

3740.51 -6.80 141.82 24.54 60.78 13 15 37 3140.5 -10.45 135.15

2222,45 -33,32 38,09 29,78 98.13 20 30 17 1622,5 -31,84 29.18

3629.65 -3.56 131.54 22.66 55.98 13 49 8 3029.7 -8.00 125.27

DIFFERENTIAL CORRECTIONS

TOE -.0390 TRA 2,7714 TC-11,1198 BAU 1.$295

ROE .29Z8 RRA -,0339 RC3 ,789t FAU ,45062

FOE-1,4047 FRAlO.3573 FC-35,8819 BSP 30950

ROE .2952 BRA 2.7716 BC311.1478 FSP 9029

LAUNCH OAT( NOV 4 1964

I'HELIOCENTRIC COLIC

RL 148,35 LAL -,DO

RP 214,72 LAP -1,42

RC 291.272 TrL 18.74

PLAN[TOCENTRIC C(_AIC

C3 11.088 VHL 3.330

LNCH AZMTH LNCH TIN(

9O,OO 18 41 28

90.OO 11 6 13

100.00 18 18 9

tOO.DO 12 12 14

110.00 19 58 23

110.00 12 48 29

MID-CQURS( EX(CUTICN ACCURACY

SGT 8997.6 Srd_ 730.4 SG3 2646.3

RRT -.839ZRRF -.6808 RTF .9947

SG8 9027.2 R23 ,0289 fl13 -,9948

$4_1 9009.7 _ 550.9 THA 177.02

FLIGHT TIN( 348.00

DISTANCE 7?8,958

LOt. 41.61 VL 32,818 GAL -3,71 AZL 88,32 HCA 237,83 SMA

LOP 279.43 VP 22.890 GAP -8.71 AZP I 90.89 TAL 338.64 TAp

r_P 2.01 ZAL 120.51 ZAP 81.08 ET$ 190.44 ZN[ 90.87 ETE

DLA 21.82 RAL 171.79 RAO 6557.4 V(L 11.510 PTH 2.00 VHp

L-I TIM£ INJ LAY 1NJ LONG INJ fiT A$C INJ AZI4TH

2840,51 -28,2t) 84,78 30.88 91,33

3989.28 -7.34 159.04 Z5,81 8Z,57

2528.78 -29.72 61.78 30.81 93.34

3756,25 -8,09 142.70 25,22 60,88

2215.17 -33.25 37.54 50,48 98,45

3642,62 -3.08 132.22 23,$8 55.94

DIFFERENTIAL CGRRECTION$

TOE -.0796 TRA 2.9203 TC-11._143 BAU 1.$807

ROE .2990 RRA -.0297 RC3 ._688 FAU .43571

F0(-1.4812 FflA10,18R8 FC-34,U289 88P 31903

BOE .3095 9RA 2.9205 RC311,3404 FRP 9723

ORBIT DETERMINATION ACCURACY

ST 1572.3 SM 507.7 SS 1775.0

CRT -,0844 CR$ ,4212 CST -.9389

LSA 2339.7 NSA 636.8 SSA 25.5

EL1 1572.9 EL2 505.7 ALF 178.26

AF_IVAL DATE OCT 18 1985

EARTH TO MARS

186,34 ECC ,21353 INC 1,8780 vl 30.035

218.46 RCA 146.55 APO 226.13 VZ 25.572

178,91 ZAC 85,67 ETC 258,34 CLP 61.06

ECC 1.1824

INJ 2 LONG

MID-CQURWE EXECUTION ACCURACY

SGT 98TO.Z m 727.8 84;3 2557.4

RRT -_USG RRI r -.$473 RTF .9949

SGB 9306.7 R25 .0290 R13 -.9950

RGI 9288.4 _ 567.1 THA 177.18

3_290 DpA 11.07 RAP 163.47

INJ TIN( PO CST TIN INJ 2 LAT

17 28 49 2240,5 -27,80 7"6.15

12.12 23 3389.3 -10,98 152,23

19 0 18 1928.8 -28.94 53.07

13 14 50 3158.2 -9.94 136.04

20 35 18 1815.2 -31.72 28.64

13 49 11 3042,8 -7.51 125.96

ORBIT DETERMINATION ACCURACY

ST 1845.35R 515.0_S_ 1775.6

CRT -.1191 CR8 ,4398 GST -.9437

'.$A 2391.7 MSA 885.8 SSA 25.1

ELi 1646.8 EL2 510.9. ALF 177.64

LAUNCH DATE NOV 4 1984 FLIGHT TIME 350.00 ARRIVAL DATE OCT 20 1965

DISTANCE 783.131 EARTH TO MARS

LOt. 41.61 VL 32.821 GAb -3.79 AZL 88.32 HCA 239.00 SMA 186.39 ECC .21412 INC 1.$849 Vl 30.035

LOP 280.61 VP 22.934 GAP -8.87 AZP 90.87 TAL 338.21 TAp 217.22 RCA 146.48 APO 228.30 V2 25.808

;p 1.95 ZAL 121.16 ZAP 59.65 ET$ 180.48 ZAE 88.97 ETE iT9.OO 2AC 85.57 ETC 256.38 CLP 59.63

HELIOCENTRIC CORIC

RL 146.35 LAL -.00

RP 214,40 LAP -1.44

RC 292.426 GL 16.89

PLANETOCENTRIC CONIC

C3 11.248 VHL 3.354 DLA 21.49 RAL 172.40 RAO 6567.4 VEL 11.517 PTH 2.01VHP 3.342 DPA 11.12 RAP 163.22 ECC 1.1851

LNCH AZMTH LNCH TIME L-I TIME tHJ LAT INJ LONG INJ RT AsC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT IN_ 2 LONG

go.o0 16 48 g 2828.56 -28.27 83.91 31.73 91.77 17 35 17 2228.6 -27.72 75.29

90.00 11 4 38 3987.23 -6.78 160.06 26.60 62.44 12 11 5 3387.2 -10.42 153.27

100.00 18 24 19 2518.48 -29.68 61.02 31.65 93.74 |9 6 17 1918.5 -28.84 52.32

100.00 12 11 9 3772.55 -5.53 143.60 25.82 60.58 13 _4 1 3172.8 -9.41 136.96

110.00 20 3 40 2207.65 -33.17 36.96 31.20 98.78 20 40 28 1607.6 -31.60 _8.09

110.00 12 48 17 3656.14 "-2.55 132.93 24,07 55.90 13 49 13 _056.1 -7.01 126.68

DIFFERENTIAL CORRECTIONS MI_oCOURS( EX[CUTIOi ACCURACY ORBIT DETERMINATION ACCU_Y

TOE -.1225 TRA 3.0734 TC-11.4820 BAU 1.7303 _T 9549.9 SGR 725.3 SG3 2468.3 ST 1721.3 SR 522.0 SS 1775.8

ROE .3053 RRA -,0235 RC3 ,7481FAU ,42066 RRT -,8119 RRF *,8342 RTF ,9951 CRT -,1518 CR$ ,4578 CST -.9479

FDE-1.5512 FRA10.0056 FC-32.3770 BSP 32836 SG8 9577.4 R23 .0293 R13 -._951 LSA 2446.5 MSA 634.8 SSA 24.6

ROE .3290 BRA 3.0735 8C311.5064 FSP 8425 $411 9560.3 SG2 573.1 THA 177.33 EL1 1723.3 ELZ 515.4 ALF 177.10

LAUNCH DATE NOV 4 1964 FLIGHT TIN( 352.00 ARRIVAL DATE OCT 22 1965

HELIOCENTfllC C_]C DISTANCE 787.300 EARTH TO MARS

RL 148.35 LAL -.00 LOL 41.61 VL 32.824 GAL -3.88 AZ1. 88.31HCA 240.19 SNA 186.43 ECC .21474 INC 1.6918 vl 30.035

tip 214.08 LAP -1.47 LOP 281.79 vp 22.978 GAP -9.04 AZP 90.84 TAL 337.77 TAp 217.96 RCA 146.40 APO 226.47 V2 25.644

RC 293,568 GL 16.62 GP 1,90 ZAL 121,87 ZAp 58,27 [T$ 180,52 ZAE 87,32 ETE 179,10 ZAC 85,48 ETC 258.40 CLP 58.25

PLANETOCENTI_C _IC

C3 11.421VHL 3.380 DLA 21,15 RAL 173.05 RAO 6567,4 V(L 11,524 PTH 2,01VHp 3,397 DpA 11.15 RAP 163.01ECC 1.1880

LMCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ L(_NG INJ RT ASC IHJ A]_4TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 16 54 57 2816.41 -28.24 93.02 32.50 92.21 17 41 54 2216.4 -27.63 74.41

90,00 11 3 O 4005,71 -6,19 161,10 27,31 62,31 12 9 48 3405,7 -9.85 154.34

100.00 18 30 37 2507.95 -29.63 $0.24 32.41 94.15 19 12 25 1908.0 -26.74 51.55

100.00 12 10 1 3785.41 -4.97 144.53 26.64 60.49 13 13 11 3189.4 -8.88 137.91

110.00 20 9 4 2199.92 -33.09 39.38 31.94 99.12 20 45 44 1599.9 -31.47 27.52

110.00 12 48 3 3670.20 -2.01 133.69 14.00 55.87 13 49 13 3070.2 -6.48 127.42

DIFFERENTIAL CORRECTIONS NID-COURSI[ EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1682 TRA 3.2_13 TC-11.627_BAU 1.77_89 SGT 9913.5 SGR 723.2 SG3 2379.T ST 1799.5 SR 528.9 Ss 1776.4

ROE .3118 RRA -.0218 RC3 ,7281FAU ,40562 RRT -,59R8 R8F -,6213 RIT ,9952 CRT -.1838 CR$ .4753 C$T -.9519

FD(-1,8175 FRA 9,8891 FC-30,7458 9SP 33757 _ 9840,1R|3 ,0294 R13 -,9952 LSA 2504,4 NSA 633.2 SSA 24.2

BOE .3548 BRA 3,2294 BC311,6500 FSP 8132 SG1 9823,1 S;2 578,8 THA 177,47 EL1 1802.48L2 519.1ALF 178.63
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JPL TM 33-100 EARTH--MARS lrMAJECTORIES (VOL. I. 1964)

LAUNCH OATE NOV 4 1964

HELIOCENTRIC CONIC

RL 146.$5 LAL -.DO

RP 213.77 LAP -1.49

RC 294.693 GL tS.SS

PLANETOCENTRIC CONIC

CS 11.606 VHL 3.407

LNCH AZNTH LNCH TIME

90.00 17 1 53

90.00 11 1 20

100.00 18 37 2

tOO.DO 12 6 32

110.00 20 14 36

110.00 12 47 47

FLIGHT TIM( 354.00 ARRIVAL DATE OCT 24 1965

DI81ANCE T_1.473 EARTH TO MARS

LOL 41.61 VL 32.827 GAL -3.98 AZL 88.30 HCA 241.37 SMA 186.48 ECC .21§40 INC 1.6985 vl 30.035

LOP 282.97 VP 23.021 GAP -9.19 AZP 90.61 TAL 337.52 TAP 216.69 RCA 1A6.31 ApO 226.65 V2 25.679

;p 1.85 ZAL 122.58 _AP 56.92 (T9 160.56 ZAE 85.70 ETE 179.18 ZAC 85.40 (TC 258_43 CLP 56.90

DLA 20.79 RAL 173.71 RAD 6587.4 VEL 1_532 PTH 2.01 VHP 5.453 DPA 11.17 RAp |62.84 ECC 1.1910

L-1 TIME INJ LAT INJ LONG INJ fit ASC INJ AZHTH INJ TIME PO CST T_M ]NJ 2 LAT ]NJ 2 LONG

2804.10 -28.20 82.12 33.28 92.88 17 48 37 2204.1 -27.53 73.52

4024.69 -5.59 162.17 26.05 62.20 12 8 25 34_,4.7 -9.27 158.43

2497.24 -29.57 59.45 33.18 94.58 19 18 40 1897,2 -28.63 50.77

3608.78 -4.39 145.49 27.38 60.40 13 12 18 3206.8 -8.29 138.89

2192.01 -33.00 35.78 32.69 99.47 2_ 51 8 1592.0 -31.34 26.94

3684.78 -1.45 134.42 25.56 3_.84 13 49 12 3084.8 -5.93 128.19

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2177 TRA 5.3880 TC-11.7806 BAU 1.8265 96T10098.9 SGR 721.9 SG_ 2292.1 ST 1880.2 SR 535.6 SS 1776.8

ROE .$183 RRA -.0177 RC3 .7086 FAU .$9084 RflT -.$857 RRI r -.8090 RTF .9955 CRT -.2184 CRS .4933 CST -.9554

F08-1.6831 FRA 9.6461 FC-29.1548 BSP 34636 Sr_10094.7 R23 .0298 R13 -.9953 LSA 2565.2 NSA 631.2 SSA 23.8

808 .3856 BRA 3.3880 6C311.7719 FSP 7837 |k;llOO7T.8 $GZ 584.4 THA 177.59 ELI 1884.0 EL2 522.0 ALF 176.20

LAU_iCH DATE NOV 4 1964

HELIOCENTRIC C(_IC

RL 148.35 LAL -.00

RP 213.46 LAp -1.31

RC 293.805 GL 16.48

PLANETOCENTR|C CONIC

CS 11.802 VHL 3.435

LNCM AZI4TH LI_N TIME

90.00 tT 8 34

90100 10 59 $9

100.00 18 |3 34

lOO._O 12 7 40

110.00 20 20 14

110.00 12 47 29

DIFFERENTIAL CCRRECTIONS

TOE -.2?03 TRA 5.5498 TC-11.8508 BAU 1.8730

ROE .3249 RRA -.0140 RC3 .8896 FAU .37825

FOE-1.7453 FRA 9.4828 FC-2T._975 BP 35477

DOE .422T BRA 3.5498 BC311.8T09 FSlP 7548

FLIGHT TIME $56.00 ARRIVAL DATE OCT 26 1965

DISTANCE 795.651 EARTH TO MARS

LOL 41.61 VL 32.880 GAL -4.05 AZL 88.29 HCA 242._8 SMA 186.53 ECC .21610 INC 1.7051 vt 30.035

LOP 264.19 vP 23.094 GAP -9.85 AZP 90.79 TAL 336.85 TAP 219.41 RCA 1A6.22 APO 226.84 v2 25.714

GP 1.80 ZAL 123.31 ZAP 55.82 ETS 180.59 ZNE 84.12 ETE 179.27 ZAC 85.33 ETC 258.44 CLP 55.60

OL_ 20.42 RAL 174.38 flAO 6567.4 VEL 11.541PTH 2.01VHp 5,511DPA 11.17 RAP 162.71ECC 1.1942

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2791.66 -28.16 81.22 34.08 93.11 17 55 26 2191.7 -27.43 72.63

4044.15 -4.97 183.27 29.80 62.09 12 7 4 3444.2 -8.67 156.54

2488.38 -29.51 58.65 53.9? 94.98 19 25 1 1886.4 -28.51 49.99

3824.67 -3.78 148.A8 28.15 60.33 13 11 25 5224.7 -7.71 139.89

2183.94 -32.91 35.26 53.48 99.82 20 56 38 1585.9 -31.20 26.36

3899.87 -.89 135.21 28.34 55.83 15 49 9 3099.9 -5.55 128.98

MIO-COUR|M[ EX(CUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

SGTlO315.T SGR TZO.3 SG3 2205.5 ST 1963.4 SR 542.2 SS 1T77.4

RRT -.5733 RRF -.5972 RTF .9955 CRT -.2461CRS .5111CST -.9586

_10340.8RZ3 .OSo2 R13 -.9954 LSA 2629.0 MSA 628.9 SSA 23.3

$0110324.D $GZ 589.7 THA 177.70 ELI 1968.2 EL2 524.2 ALF 175.82

LAUNCH DATE NOV 4 1964 FLIGHT TIME 356.00 ARR|VAL DATE OCT 28 1965

HELIOCENTRIC CELTIC DI3TANCE 799.852 EARTH TO MARb

RL 148.35 LAL -.00 LOL 41.61VL 32.633 GAL -4.15 AZL 88.2_ HCA 245.75 SMA 186.59 ECC .21684 I_C 1.7116 vl 30.035

RP 213.16 LAP -1.53 LOP 285.35 VP 23.107 GAP -9.51 AZP 90.76 TAL 356.37 TAp 220.12 RCA 146.13 APO 227.05 V2 25.748

RC ,296.904 GL 16._9 GP 1.76 ZAL 124.05 2Ap 54.55 ET8 180.82 ZAE 82.58 ETE 179.34 ZAC 85.27 ETC 258.45 CLP 54.33

PLANETOCENTRIC CONZ C

C3 12.011 VHL 3.466 DLA

LNCH AZMTH LNCH TINE L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 16 1 2779.13 -28.11 80.30 34.90 93.57 18 2 20

90.00 10 $7 57 4064.07 -4.54 164.39 29.58 61.99 12 5 42

tOO.DO 18 50 12 2475.39 -29.45 57.84 34.78 95.40 19 51 28

100.00 12 6 27 3843.94 -3.16 147.49 28.95 60.26 15 10 30

riO.DO 20 25 59 2175.74 -32.81 54.54 34.24 100.17 21 2 15

110.00 12 47 10 3715.46 -.28 136.02 27.15 55.82 13 49 S

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3257 TRA 3.7158 TC-11.9284 8AU 1.9185 SGT10555.2 9_ 719.2 863 212011

ROE .3317 RRA -.0104 RC3 .6710 FAU .36171 RRT -.5613 RRF -.5858 RTF .9954

FOE-1.8024 FRA 9.2794 FC-26.0710 8SP 36315 SGBlO579.G R23 .0307 R13 -.9954

DOE .4649 8RA 3.7158 BC311.9473 FSP 7264 96110562.9 962 594.8 THA 177.80

LAUNCH OAT( NOV 4 1964

20.04 RAL 175.06 RAD 6567.5 VEL 11.550 pTH 2.02 VHP 5.572 DpA 11.18 RAp 162.62 ECC 1.1977

PO CST TIM INJ 2 LAT ]NJ 2 LONG

2179.1 -27.32 71.73

3464.1 -8.05 157.68

1875.4 -28._9 49.20

5245.0 -7.10 140.92

1575.7 -31.D6 25.76

3115.5 -4.76 129.80

ORBIT DETERMINATION ACCURACY

ST 2049.4 SR 548.5 SS 1777.5

CRT -.2754 CRS .5281 CST -.9615

LSA 2695.8 MSA 626.2 SSA 2Z.9

ELI 2055.3 EL2 525.8 ALF 175.49

FLIGHT TIME 360.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC DISTANCE 804,017 EARTH TO MARS

RL 148.35 LAL -.00 LOt. 41.61 VL 32.838 GAL -4.25 AZL 88.28 14CA 244.95 SMA 186.65 ECC .21761 INC 1.7178 Vl 30.035

RP 212.87 LAP -1.5_ LOP 286.55 VP 23.149 GAP -9.66 AZP 90.73 TAL 335.87 TAp 220.81 RCA 146.05 Apo 227.26 V2 25.782

RC 297.989 GL 16.30 GP 1.71 ZAL 124.80 ZAP 53.12 ET8 180.84 ZAE 81.07 ETE 179.42 ZAC 85.22 ETC 258.46 CLP 5_r:.10

PLAN(TOCENTRIC CONIC

C3 12.234 VHL 3.498 DLA 19.65 RAL 175.T4 RAD 658T._ V(L 1t.559 PTH 2.02 VHP 3,634 DpA 11.13'RAp 162.57 ECC 1.2013

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 17 23 13 2766.53 -28.05 79.39 35.73 94.03 18 9 19 2166.5 -27.20 70.82

go. Do 10 56 15 4084.42 -3.68 165.53 30.38 61.90 12 4 19 3484.4 -7.41 158,83

100.00 18 56 66 2464.31 -29.37 57.02 35.60 95.82 19 58 0 1864.3 -28.25 48.40

100.00 12 S 13 3861.88 -2.53 148.53 29.73 60.20 13 9 35 3261.9 -6.47 141.96

110.00 20 31 50 2167.47 -32.71 33.92 35.04 100.53 21 7 57 1567.4 -50.91 25.16

110.00 12 48 48 3731.53 .33 136.66 2T.95 "55.82 15 49 O 3131.5 -4.15 130.65

DIFFERENTIAL COERECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3851 TRA 3.8848 TC-11.9856 BAU 1.9632 96TIOT88.5 SGR 718.5 SG3 2036.2 ST 2137.8 SR 554.7 SS 1777. 3

ROE .3385 RRA -.0071 RC3 .6329 FAU .34751 RRT -.5499RRF -,5751 RTF .9954 CRT _.3042 CRS .5450 CS_ -.9643

FOE-1.8886 FRA 9.0945 FC-24.3924 BSP 37100 STAmtD810.4 RE3 .0311 R13 -.9955 LSA 2765.5 MSA 623.0 SSA 22.5

BOE .$127 BRA 3.8846 BC312.0033 FSP 6984 SGl10793.8 SG2 599.7 THA 177.g0 ELI 2144.g EL2 526.6 ALF 175.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 4 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC DISTANCE 808.206 EARTH TO MARS

RL 146.35 LAL -.00 LOt. 41.61 VL 32.639 GAL -4.35 AZL 88.28 HCA 246.14 SMA 196.70 ECC .21642 ]NC 1.7241 Vl 30.035

RP 212.57 LAP -1.58 LOP 267.75 VP 23.191 GAP -9.82 AZP 90.70 TAL 335.35 TAp 221.50 RCA 145.92 APO 227.49 V2 Z$.816

RC 299.061GL 16.Z0 GP 1.67 ZAL 125.§7 ZAP 31.92 (T6 180.66 ZAE 79.60 ETE 179.48 ZAC 85.17 ETC 268.45 CLP 51.91

PLAN(TOCENTRIC CONIC

C3 12.470 VHL 3.531DLA 19.24 RAL 176.44 RAO 6587.5 VEL 11.570 PTH 2.02 VHP 3.699 DPA t1.09 RAp 162.55 ECC 1.2052

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 17 30 29 2753.89 -27.99 78.47 36.58 94.48 18 16 22 2153.9 -27.07 69.92

90.00 10 54 32 4105.19 -3.02 166.69 31.19 61.83 12 2 57 3505.2 -6.76 160.01

100.00 19 3 44 2453.15 -29.29 56.20 36.44 95.25 19 44 37 1853.2 -28.12 47.60

100.00 12 3 57 3881.16 -1.97 149.58 30.86 60.16 13 8 39 3281.2 -5.83 143.03

110.00 20 37 45 2159.01 -32.60 33.28 35.86 100.89 21 13 44 1559.0 -30.76 24.55

110.00 12 46 26 3748.07 .97 137.72 28.79 55.83 13 48 54 3148.1 -3.§2 131.51

OIFFERENTIAL CORRECTIONS MIO-COUR9_ EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.4466 TRA 4.0583 TC-12.0188 BAU 2.0065 SGT11009.8 $TA 717.9 SG3 1953.9 ST 2228.8 8R 560.6 SS 1776.6

ROE .3454 RRA -.0039 RC3 .6352 FAU .33348 RRT -.5390 RtRF -.5649 RTF .9954 CRT -.3311CR8 .5612 CST -.9666

FDE-1.90G1 FRA 8.9104 FC-23.1523 BSP 37903 86611033.2 R25 .0317 R13 -.9954 LSA 2837.9 MSA 619.9 SSA 22.1

BOE .3646 8RA 4.0583 8C312.0356 FSP 6716 SG111018.6 862 604.3 THA 177.98 EL1 2236.9 EL2 527.i ALF 174.96

LAUNCH DATE NOV 4 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 3 1g65

HELIOCENTRIC CONIC DISTANCE 312.396 EARTH TO MARS

RL 149.85 LAL -.00 LOL 41.61VL 32.843 GAL -4.45 AZL 88.27 HCA 247.34 SNA 186.77 ECC .21928 INC 1.7302 vl 30.035

RP 212.29 LAp -1.60 LOP 288.95 VIP 23.232 GAP -9.97 AZlP 90.67 TAL 334.82 TAp 222.17 RCA 143.81APO 227.72 V2 23.647

RC 300.120 GL 16.09 GP 1.63 ZAL 126.36 ZAP 50.77 ETS 180.68 ZAE 78,16 ETE 179.55 ZAC 85.14 ETC 238.45 CLP 50.75

PLAN_TOCENTR|C CONIC

C3 12.Y21 VHL 3.567 DLA 18.82 RAL 177.14 RAO 6567.5 VEL 11.560 PTH 2.03 VNP 3.765 DPA 11.05 RAP 162.58 ECC 1.2094

LNCH AZMTH LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 37 48 2741.23 -27.92 77.55 37.45 94.94 16 23 30 2141.2 -26.94 69.02

90.00 10 52 49 4126.36 -2.34 167.87 32.04 61.77 12 | 35 3526.4 -6.09 161.21

100.00 19 10 37 2441.93 -29.21 55.38 37.30 96.67 19 51 19 1842.0 -27.97 46.80

100.00 12 2 41 3900.68 -1.21 150.67 31.41 60.13 13 7 42 3300.9 -5.17 144.16

110.00 20 43 46 2150.54 -32.49 32.(_5 36.69 101.25 21 18 56 1550.5 -30.60 23.94

110.00 12 46 2 3763.06 1.82 136.61 29.64 55.85 13 48 47 3165.1 -2.66 132.40

DIFFERENTIAL C_RECTI(_IS MID-COURSI[ EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

TOE -.3116 TRA 4.2359 TC-12.0336 BAU 2.0492 SG711226.D _ 717.7 863 1873.7 87 2322.3 SR 586.4 86 1775.3

ROE .3525 flRA--.0009 tiC3 .6181FAU .31984 RRT -.5228 RRF -.5553 RTF .9954 CRT -.3571CRS .5768 CST -.9668

FDE-1.DSSZ FRA 8.7272 FC-21.7685 BSAP 36663 S6811249.R R25 .0323 R13 -._954 LSA 2913.0 MSA 616.3 SSA 21.7

BDE .6213 BRA 4.2359 6C312.0495 FSP 6449 S6111233.3 SG2 608.7 THA 178.08 EL1 2331.6 ELI 526.9 ALF 174.75

LAUNCH DATE NOV 4 1964 FLIGHT TIME 566.00 ARRIVAL DATE NOV $ 1963

HELIOCENTRIC CONIC DISTANCE 816.$93 EARTH TO MARS

RL 146.35 LAL -.00 LOL 41.61VL 32.847 GAL -4.56 AZL 68.26 HCA 248.55 SMA 186.83 ECC .22018 INC 1.7363 Vl 30.033

RP 212.01 LAP -1.62 LOP 290.15 VP 23.273 GAP -10.12 AZP 90.64 TAL 354.28 TAP 222.85 RCA 146.69 APO 227.97 V2 25.879

tic 301.167 GL 13.98 GP 1.59 ZAL 127.15 ZAP 49.6_ ET8 160.70 ZAE 76.75 ETE 179.6| ZAC 65.12 ETC 256.44 CLP 49.62

PLANETOCENTRIC EONIC

C3 12.988 VHL 3.604 DLA 18.39 RAL 177.85 RAD 6567.5 VEL 11.592 PTH 2.03 VHP 3.853 OPA 10.96 RAp 162.64 ECC 1.2137

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 45 11 2726.60 -27.84 76.63 38.55 95.39 18 30 40 2128.6 -26.80 68.12

90.00 10 51 6 4147.92 -1.64 169.08 32,90 61.73 t2 0 14 3547.9 -5.41 162.42

100.00 19 17 33 2430.74 -29.11 54._ 36.17 97.09 19 58 4 1830.7 -27.63 45.99

100.00 12 1 25 3921.01 -.52 151.77 32.28 60.11 13 6 46 3321.0 -4.50 145.24

110.00 20 4g 50 2142.02 -32.36 32.01 37.55 101.62 21 25 32 1542.0 -30.44 23.33

110.00 12 45 37 3782.49 2.26 139.52 30.52 55.88 13 48 40 3182.5 -2.21 133.31

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.5795 TRA 4.4176 TC-12.0269 BAU 2.0909 86711435.6 6GR 717.6 363 1795.1 87 2418.0 SR 572.0 88 1772.9

ROE .3397 RRA .0019 RC3 .6014 FAU .30642 RRT -.5192 RRF -.5464 RTF .9953 CRT -.3819 CRS .5818 CST -.9708

FOE-1.9914 FflA 8.5437 FC-20.4250 BSP 39389 S6611456.1 R23 .0329 R13 -.9954 LSA 2990.2 MSA 612.5 SSA 21.4

BOE .6621 BRA 4.4176 BC312.0419 FSP 6191 S6111441.7 SGZ 612.9 THA 176.13 EL1 2428.3 ELI 526.4 ALF 174.58

LAUNCH DATE NOV 4 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC DISTANCE 820.790 EARTH TO MARS

RL 148.33 LAL -.O/1LOL 41.61VL 32.851GAL -4.67 AZt.. 88.26 14CA 249.76 SMA 186.90 ECC .22112 _NC 1.7422 vl 30.033

RP 211.73 LAp -1.66 LOP 291t36 VP 23.313 GAP -10.27 AZ1P 90.60 TAL 333.72 TAP 223.47 RCA 145.57 APO 228.22 V2 23.911

RC 302;_03 f,4,, 15.86 GP 1.55 ZAL 127.96 ZAp 48.55 ET$ 180.72 ZAE 75.38 ETE 179.67 ZAC 85.10 ETC 258.42 CLP 48.54

PLAN[TOCENTRIC CONIC

C3 13.271VHL S.643 DLA 17.95 RAL 178.57 RAD 6567.5 VEL 11.604 PTH 2.03 VHP 3.905 DpA 10.88 RAP 162.73 ECC 1.2184

LNCH AZIATM LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 17 52 37 2716.00 -27.76 75.72 39.25 95.84 18 37 53 2116.0 -26.66 67.22

90.00 10 49 23 4169.84 -,94 170.30 33.76 61.70 11 58 53 3569.8 -4.71 163.65

100.00 19 24 33 2419.53 -29.02 53.74 39.06 97.52 20 4 53 1819.5 -27.67 4'5.20

100.00 12 0 8 3941.53 .17 152.90 33.17 60.11 13 5 50 3341.5 -3.80 146.37

110.00 20 53 59 2133.49 -32.26 31.37 36.41 101.98 21 31 32 1533.5 -30.27 22.72

110.00 12 45 12 3800.36 2.96 140.43 _Lt.42 55.93 13 48 32 3200.4 -1.53 134.23

DIFFERENTIAL C(:RRECTIONS MID-COuflw[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8496 TRA 4.8053 TC-11.9984 BAU 2,1314 $G711637.6 _ 717.6 8G3 1718.4 ST 2516.1SR 577.3 Ss 1769.3

RD( .3670 flRA .0045 RC3 .3851FAU .29322 RflT -.5102 RRF -.5380 flTF .9953 CRT -.4050 CRS .6056 CST -.9726

FDE-2.02G1 FRA 8.$637 FC-19.1261B6P 40133 sr_11859.7 R25 .0335 R13 -.9953 LSA 3069.9 M6A 608.6 SSA 21.0

SO[ .7464 BRA 4.6053 BC312.0127 FSP 5944 S6111846.4 6;2 616.8 TMA 178.19 ELI 2527.4 ELI 525.5 ALF 174.45
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE I_V 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 211.47 LAp -1.65

RC 303.226 GL 15.73

PLAN(TOCENTR IC CONIC

CS 13.572 VHL 3.684

LNCM AZMTH LNCH TIME

90.00 18 0 5

90.00 10 47 41

100.OO 19 51 36

100.O0 11 56 51

110.00 21 2 11

110.00 12 44 45

FLIGHT TIME 370.00 ARRIVAL DATE NOV 9 1965

DISTANCE 624.990 EART_ TO MARS

LOt. 41.61 VL 32.854 GAL -4.79 AZL 88.25 HCA 250.97 8MA 166.97 ECC .22211 INC 1.7481 vl 30.035

LOP 292,57 VP 23.353 GAP -10.42 AZP 90.57 TAL 533.14 TA| 224.11 RCA 145.44 APO 226.49

GP 1.51 ZAL 128.78 ZAP 47.50 ET6 180.73 ZA( 74:04 ETE 179.73 ZAC 85.09 ETC 256.40

V2 25.941

CLp 47.48

OLA 17.49 RAL 179.29 RAO 6567.5 VEL 11.617 PTH 2.04 VHP 3.975 OpA 10.79 RAP 162.86 ECC 1.2234

L-I TIM( INJ LAT IHJ LONG INJ fiT ASC INJ AZIATH IHJ T|ME PO CST TIM INJ 2 LAT |NJ Z LONG

2703.47 -27.67 74.81 40_14 96.29 18 45 8 2103.5 -26.51 66.34

4192.12 -.22 171.54 34.68 61.68 11 57 33 3592.1 -4.00 164.90

2406.36 -26.92 52.93 39.96 97.93 20 11 44 1808.4 27.52 44.40

3962.47 .88 154.05 34.08 60.12 13 4 53 3362.5 -3.10 147.52

2124.95 -32.14 30.74 39.29 102.33 21 37 36 1525.0 -30.10 22.11

3816.64 3.66 141.41 32.35 55.99 13 46 24 3218.6 -.83 135.20

DIFFERENTIAL CORRECTI(_IS MID-COURSE EXECUTION ACCURACY

TOE -.7244 TRA 4.7968 TC-11.9537 8AU 2.1714 SGT11833_3 _GR 717.6 $63 1644.0

ROE .3745 RRA .0068 RC3 .5693 FAU .28044 RflT -.5020 RRF -.5305 RTF .9952

FDE-2.0593 FRA 8.1638 FC-17.8884 8SP 40845 8TA811855.1 R23 .0342 R13 -.9952

BOE .8158 BR4 4.7968 8C311.9873 FSP 5702 S6111838.8 SGZ 820.5 THA t78.25

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 372.00

HELIOCENTRIC C(_AIC DISTANCE 829.191

RL 148.38 LAL -.00 LOL 41.61VL 32.859 GAL -4.91AZL 88.25 HCA 252.18 SMA 187.04 ECC .22315

RP 211.20 LAP -1.67 LOP 293.79 VP 23.392 GAP -I0.57 AZlP 90.54 TAL 332.55 TAP 224.73 RCA 145.30

RC 304,242 6L 15.G0 r,,p 1.47 ZAL 129.82 ZAP 46.47 _T$ 180.74 ZN[ 72.73 ET( 179.78 ZAC 85.09

PLANETOCENTRIC CONIC

C3 13.892 VHL 3.7_7 OLA 17.03 RAL 180.02 RA0 6567. § VI[L 11.831 PTH 2.04 VHP 4.048 0PA 10.68

LNCH AZMTM LNCH TIM( L-I TIM( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH ;NJ TIME PO CS7 TIN

90.00 18 7 38 2691.05 -27.57 73.91 41.07 96.73 18 52 26 2091.0

90.00 10 45 59 4214.74 .51 172.80 35.62 61.69 11 56 14 3614.7

100.00 19 38 41 2397.25 -28.61 52.12 40.86 98.35 20 18 38 179_.2

100.00 11 57 34 3983.78 1.61 155.22 35.0t 60.15 13 3 58 3383.8

110.00 21 8 26 2116.44 -32.01 30.10 40.19 102.69 2t 43 42 1516.4

110.00 12 44 18 3837.33 4.37 142.39 38.29 56.06 13 48 16 3237.3

DIFFERENTIAL CCSflECTION8 N|O-COURIM[ EXECUTION ACCURACY

TOE -.8018 TRA 4.9937 TC-11.8900 BAU 2.2108 SI_712026.3 _ 718.2 SG3 1571.7

ROE .3628 RRA .0089 RC3 .5539 FAU .28798 RRT -.4944 _ -.5287 flTF .9951

FDE-2.O861 FRA 6.0043 FC-16.7005 BIP 4|529 $6812048.9 R23 .0350 R13 -.9951

80( .8682 BRA 4.8937 8C311.9029 FSF 5486 S6112027.8 942 624.0 THA 178.30

ORBIT OETERH|NATION ACCURACY

ST 2616.4 SR 582.6 SS 1765.9

CRT -.4276 CRS .6199 CST -.9742

LSA 3152.4 HSA 604.5 SSA 20.7

ELI 2628.8 EL2 524.1 ALF 174.34

ARRIVAL DATE NOV 11 1965

EARTH TO MARS

INC 1.7539 Vl $0.0S5

APO 226.77 V2 25.971

(T¢ 256.37 CLP 46.45

RAp 163.03 ECC 1.2286

INJ 2 LAT INJ Z LONG

-26.35 65.46

-3.27 166.17

-27.35 43.62

-2.38 148.69

-29.93 21.51

-.11 136.17

ORBIT DETERMINATION ACCURACY

ST 2718.7 SR 567.6 SS 1761.0

CRT -.4469 CR8 .6334 CST -.9757

LSA 3236.8 MSA 600.4 SSA 20.4

ELI 2732.0 EL2 §22.5 ALF 174.25

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 374.00 ARRIVAL DATE NOV 13 19S5

HELIOCENTRIC CONIC

RL 146.35 LAL -.00

RP ZtD.95 LAP -1.69

RC 305.247 GL 15.45

PLANETOCENTRIC CONIC

C3 14.231 VHL 3.772

LNCH AZMTH LNCH TIME

90.OO 18 15 6

90.00 10 44 16

100.00 19 45 47

100.00 11 56 17

110.00 21 14 43

110.00 12 43 51

OISTANCE 833.395 EARTH TO MARS

LOt. 41.61 VL 32.863 G_AL -5.03 AZL 68.24 HCA 253.40 SMA 187.11 ECC .22423 INC 1.7597 Vt 30.035

LOP 295.00 VP 23.430 GAP -10.72 AZP 90.50 TAL 331.94 TAP 225.34 RCA 145.15 APO 229.06 V2 26.001

GP 1.44 ZAL 130.46 ZAP 45.48 ET8 180.75 ZAE 71.45 ETE 179.83 ZAC 85.10 ETC 258.34 CLP 45.46

OLA 16.56 RAL 180.75 RAD 6567.6 VEL 11.645 PTH 2.04 VHP 4,124 OPA 10.56 RAp 163.22 ECC 1.2342

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2678.70 -27.47 73.03 42.01 97.16 16 59 44 2078.7 -26.19 64.59

4237.69 1.26 174.08 36.57 61.71 11 54 55 3637.7 -2.54 167.45

2386.22 -28.70 51.32 41.82 98.75 20 25 34 1786.2 -27.19 42.84

4005.41 2.34 156.40 35.97 60.19 13 3 2 3405.4 -1.65 149.88

2107.98 -31.88 29.48 41.11 103.04 21 49 51 1508.0 -29.76 20.91

3656.4_ 5.10 143.39 34.26 56.15 13 48 7 3256.4 .62 137.17

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712205.1 SGR 718.7 863 1501.4 ST 2622.3 SR 592.5 SS 1754.6

RRT -.4876 RRF -.5176 RTF .9950 CflT -.4689 CRS .6461 CST -.9770

S6812226.2 R23 .0357 R13 -.9950 LSA 3322.5 MSA 596.1 SSA 20.1

S6112210.1 SG2 627.2 THA 178.39 EL1 2836.4 EL2 520.7 ALF 174.18

FL|GHT TIM( 376.00 ARRIVAL DATE NOV 15 1965

DISTANCE 837.597 EARTH TO MARS

LOA.. 41.61 VL 32.867 GAL -5o16 AZL 98.23 HCA 254.62 SlAA 187.18 ECC .22536 INC 1.7653 ¥1 30.035

LOP 296.22 VP 23.468 _Ap -!0.87 AZP 90.47 TAL 331.32 TAp 225.94 RCA 145.00 APO 229.37 V2 26.029

GP 1.41 ZAL 131.31 ZAP 44.51 ETS 180.75 ZAE 70.20 ETE 179.88 ZAC 85.12 ETC 258.30 CLP 44.49

OLA 16.08 RAL 161.48 RAD 8567.8 VEL 11.661 PTH 2.05 VHP 4.201 OPA 10.43 RAP 163.45 (CC 1.2401

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST T|M INJ 2 LAT |NJ 2 LONG

2666.50 -27.36 72.15 42.97 97.59 19 7 4 2066.5 -26.03 63.74

4260.96 2.0| 175.38 37.55 61.75 11 53 38 3661.0 -1.79 168.75

2375.28 -28.38 50.53 42.77 99.15 20 32 31 |775.3 -27.02 42.07

4027.40 3.08 157.61 $6.95 60.25 13 2 8 _427.4 -.90 IS1.09

2099.58 -31.75 28.86 42.04 103.38 21 58 2 1499.6 -29.59 20.32

3875.87 5.83 144.41 35.25 56.26 13 47 58 3275.9 1.36 138.18

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712381.0 STdR 719.Z 8G3 1433.2 ST 2927.8 8R 597.1 86 1746.7

RRT -.48t5 RRF -.5121 RTF .9948 CRT -.4878 CRS .6581 CST -.9782

S_12401.9 R23 .0365 R13 -,9949 L_A 3410.0 MSA 591.7 SSA 19.8

$4;112385.9 8G2 $30.1 THA 178.39 ELf 2942,..TL EL2 518.6 ALF 174.14

DIFFERENTIAL CORRECTIONS

TOE -.6819 TRA 5.1954 TC-11.8102 BAU 2.2493

ROE .3900 RRA .O107 RC3 .5389 FAU .25587

FDE-2.1117 FRA 7.8260 FC-15.3658 8SP 42215

OOE .9643 8RA 5.1934 BC311.6225 FSP 5240

LAUNCH DATE NOV 4 1964

HELIOCENTRIC r..,_NIC

RL 148.35 LAL -.00

RP R10.70 LAP -1,70

RC 306.243 GL 18.31

PLAM(TOCENTRIC C,(_IZC

C3 14.591 VHL 3.620

LNCH 4ZMTH LNCH TXH(

90.00 18 22 38

90.00 10 42 37

100.00 19 52 58

100.00 11 35 0

110.00 21 21 3

110.O0 12 43 23

DIFFERENTIAL CDRRECTION$

TOE -.96§0 TRA 5.4035 TC-II.7111 OAU 2.2867

ROE .3980 RRA .0123 RC3 .5843 FAU .24401

FDE-2.1306 FRA 7.6496 FC-14.4764 BSP 42885

BOE 1.0439 8RA 5.4035 8C311.7228 FSP 5021
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19($4)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 210.46 LAp -1.72

RC 307.229 GL 15.15

PLANETOCENTRIC CONIC

C3 14.973 YHL 3.889

LNCH AZMTH LNCH TIME

90.00 18 30 lO

90.00 10 40 58

100.00 20 0 5

100.00 11 53 44

110.00 21 27 24

110.00 12 42 54

FLIGHT TI_ 378.00 ARRIVAL DATE NOV 17 1965

DISTANCE 841.800 EARTH TO MARS

LOt. 41.61 VL 32.871 GAL -5.29 AZL 88.23 HCA 255.84 6HA 187.26 ECC ,22655 INC 1.7710 vl 30.035

LOP 297.45 VP 23.505 GAP -11.02 AZP 90.43 TAL 330.68 TAp 226.52 RCA 144.84 kPO 229.68 V2 26.057

GP 1.37 ZAL 132.17 ZAP 43.57 ET8 180.76 ZAE 68.98 ETE 179.952AC 85.14 ETC 258.26 CLP 45.56

DLA 15.59 RAL 182.22 MAD 6567.8 VEL 11.677 PTH 2.05 VHp 4.280 OpA 10.29 RAp 183.70 ECC 1.2464

L-I TIME IMJ LAT ]NJ LONG INJ RT kSC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2654.45 -27.25 71.29 43.95 98.01 19 14 25 2054.4 -25.86 62.89

4284.52 2.76 176.70 38.56 61.81 11 52 22 3684.5 -1.03 170.07

2364.47 -29.46 49.74 43.74 99.55 20 39 30 1764.5 -26.85 41.31

4049.73 3.84 138.84 37.96 60.33 1k3 1 14 3449.7 -.14 152.32

2091.27 -31.62 26,25 42,g9 103,72 22 2 15 1491.3 -29.41 19.74

3895.70 6,58 145,46 36,26 36,36 13 47 50 3295,7 2.12 139.22

DIFFERENTIAL CCI_RECTIONS

T06-1.0511 TRA 5.6170 TC-11.5987 BAU 2.3240

RDE .4062 RRA .0136 RC3 .5101 FAU .23258

FOE-2.1462 FRA 7.4745 FC-13.4480 BSP 43553

SOE 1.1269 BRA 5,6170 0C311,6099 FSP 4809

LAUNCH DATE NOV 4 1964

HELIOCENTRIC C(_IIC

RL 148.35 LAL -.00

RP 210.22 LAP -1.73

RC 308.206 GL 15.00

PLAN[TOCENTRIC CONIC

C3 15.378 VHL 3.921

LNCH AZMTM INCH TIM(

90.00 28 37 43

90.00 10 39 19

100.00 20 7 15

100.00 11 52 28

110.00 21 33 47

110.00 12 42 26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712352,1S_q 719,8 $G3 1367,3 ST 3034.1 SR 601.8 35 1737.7

RRT -.4758 RRF -.5074 flTF .9947 CRT -.5057 CR3 .6698 CST -.9792

S6012572.? R28 .0374 R13 -.9947 LSA 3498.8 MSA 587.3 33A 19.5

S6112356.9 $G2 632.8 THA 178.43 ELI 3049.7 EL2 516.4 ALF 174.10

FLIGHT TIME 380,00 ARRIVAL DATE NOV lg 1g65

DISTANCE 846,004 EARTH TO MAR3

LOt. 41,61 VL 32,876 GAL -5,43 AZL 88,22 HCA 237,07 SIdA 187,34 ECC .22778 INC 1,7766 vt 30.035

LOP 298.67 VP 23.542 GAP -11.17 AZP 90.40 TkJ. 330.03 TAp 227.09 RCA 144.67 APO 230.01 V2 26.085

GP 1.34 ZAL 133.04 ZAP 42.67 ETS 160.76 ZAI[ 67.78 ETE 179.97 ZAC 85.17 ETC 258.22 CLP 42.65

DLA 15.09 RAL 182.96 RAO 6367.6 VI[L 11.693 PTH 2.06 VHp 4.361 DPA 10.13

L-I TIM( INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM

2642,57 -27,t4 70,44 44,94 98,42 19 21 46 2042.6

4308.39 3.53 176.03 39.57 61.89 11 51 8 3708.4

2355.81 -28.34 48.98 44.72 99.94 20 46 29 1753.8

4072,38 4,60 180,09 38,98 60,43 13 O 20 5472,4

2083.07 -31.49 27.64 43.96 104.06 22 8 30 1483.1

3915.88 7.34 146,33 37._9 36.52 13 47 42 3315.9

DIFFERENTIAL CA:RRECTION8

TOE-1,1406 TRA 5.8381 TC-11v4714 BAU 2,3606

ROE .4147 RRA .0147 RC8 .4962 FAU .22141

F06-2.1578 FRA 7,2997 FC-12,4648 BSP 44191

BOE 1.2137 SRA 5.8361 6C311.4822 F84P 4603

RAP 163.98 ECC 1.2531

INJ 2 LAT INJ 2 LONG

-25.69 62.07

-,26 171.40

-26.67 40.57

• 63 153.56

-29.23 19.16

2.89 140.27

ORBIT DETERMINATION ACCURACY

ST 3141.7 SR 606.0 36 1727.0

CRT -.5227 CRS .6810 CST -.9801

LSA 3588.9 MSA 582.8 S3A 19.2

EL13158.0 EL2 513.9 ALF 174.09

MID-COUR|ME EXECUTION ACCURACY

84_T12717.8 SGR 720.4 $G3 1303.3

RRT -.4TIORRF -.3033 RTF .9945

SG012737.3 R23 .0882 R13 -.9945

SGt12721._ $82 635.3 THA 178.47

LAUNCH DATE NOV 4 1964 FLIGHT TIRE 582.00 ARR|VAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 209.99 LAp -1.75

RC 309.174 GL 14.83

PLANETOCENTR l C CONIC

C._ ;'.'0"a o o ¢i.iL 3.g?_

LNCH AZNTH LNCH TIME

90.00 18 45 16

90.00 10 37 42

100.00 20 14 26

100.00 11 51 13

110.00 21 40 11

110.00 12 41 57

DIFFERENTIAL C(_RREC TI ON$

70E-1.2333 TRA 6.0610 1C-11.3319 BAU 2.3970

ROE .4233 RRA .0154 RC3 ,4828 FAU .21068

F06-2.1683 FRA 7.1252 FC-11.5370 B_P 44818

SOE 1.3040 BRA 6.0610 0C311.3421 FSP 4402

DISTANCE 850.207 EARTH TO MAR3

LOt. 41.61 VL 32,881 GAL -5,57 AZL 88.22 HCA 258.30 SMA 187.42 ECC .22908 INC 1.7821 vl 30.035

LOP 299.90 VP 23.578 GAP -11.32 AZP 90,36 TAL 329.36 TAp 227.65 RCA 144.49 APO 230.55 V2 26.111

GP 1.31 ZAL 133,91 ZAP 41.78 ETS 180.76 ZAE 66,61 ETE 180,02 ZAC 85.2| ETC 258,17 CLp 41,77

DLA i4._ RAL 183.70 RAD 6567.6 VEL 11.713 PTH 2.08 VHP 4.444 DpA 9.97 RAp 164.30 ECC 1.2602

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT |NJ Z LONG

2630.89 -27.02 69,60 45.95 98.82 19 29 6 2030.9 -25.52 61.25

4332,53 4,30 179,38 40,62 61,99 11 49 5_ 3732,5 .52 172.74

2343.31 -28.21 48.22 45.72 100.31 20 53 29 1743.5 -26.50 39.84

4095.34 5.37 161.36 40.03 60.55 12 59 28 3495.3 1.40 154.82

2075.00 -31,35 27,05 44,95 104,38 22 14 46 1475.0 -29,06 18.60

3936.41 6.11 147.62 38.35 56.68 13 47 33 3336.4 3,67 141.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88712976,9 8GR 721,1 SG3 1241.5 ST 3250,1 9R 610,2 33 1715.1

RRT -.4670RRF -.5001 RTF .9943 CRT -.5389 CR9 .6918 CST -.9809

SG812897.0 R23 .0393 R13 -.9943 LSA 3680.D MSA 578.3 6SA 18.9

S8112881,3 982 637,5 THA 178.50 EL1 3267.2 ELI 511.3 ALF 174.08

LAUNCH DATE NOV 4 1964 FLIGHT TIME 384.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CA_NIC

RL 148.35 LAL -.00

RP 209.77 LAP -1.76

tiC 310.132 QL 14.66

PLAN(TOCENTRIC CONIC

C3 16.264 VHL 4.033

LNCH AZI4TH LNCH TIM(

90,00 18 52 48

90.00 10 36 6

100.00 20 21 37

100.00 11 49 38

110.00 21 46 36

110.00 12 41 28

DIFFERENTIAL CORRECTIONS

T0(-1.3294 TRA 6.2932 TC-11.1788 BAU 2.4328

RDE .4322 RRA .0159 RC3 .4698 FAU .20019

FOE-2.1709 FRA 6.9530 FC-10.6580 BSP 45440

80( 1,3979 BRA 8.2932 BC311.1887 FSAP 4211

DISTANCE 854.410 EARTH TO MARS

LOt. 41.61VL 32.885 GAL -5.72 AZI. 88.21HCA _59.53 SMA 187.50 ECC .23043 INC 1.7876 Vl 30.935

LOP 301.13 VP 23.613 GAP -11.47 AZP 90.33 TAL 328.67 TAp 228.20 RCA 144.30 APO 230.71 v2 26.137

GP 1.28 ZAL 134.79 zAP 40.93 ETS 180.77 ZkE 65.46 ETE 180.06 ZAC 83.25 ETC 258.12 CLp 40.91

OLA 14.08 RAL 184.43 RAiD 8567.7 VEL 11.732 PTH 2.07 VHP 4.526 DpA 9.79 RAp 164.63 ECC 1.2677

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2S19.41 -26.99 68.78 46.97 99.21 19 36 27 2019.4 -25.34 60.46

4336.94 3.08 180.76 41,69 62.11 11 48 43 3756.9 1.31 174.11

2332.99 -29.08 47.48 46.74 100.68 21 O 30 1733.0 -26.32 39.12

4118.59 8.14 162.65 41.1! 60.69 12 58 37 3518.6 2.19 156.09

2067.07 -31,21 26,48 45,93 104,70 22 21 3 1467.1 -_.88 18.05

3937,27 8,89 148,74 39,43 56,86 13 47 26 3357,3 4.46 142.A4

MIO-COUfl|M[ EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

SG713032,0 SGR 721,9 SG3 1181,8 ST 3359.7 8R 614,2 88 1701.6

RRT -,4638 RRF -.4976 RTF .9940 CflT -.5342 CRS .7022 CST -.9617

S8813052,0 R28 ,0402 R13 -,9941 LSA 3772.,4 MSA 573.8 SSA 18.7

8Gl13036.3 SG2 639.4 THA 178.53 ELI 3377.3 ELI 508.6 ALF 174.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI. !. 1964)

LAUNCH DATE NOV 4 1964 FLIGHT Tl)q[ 386.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC DISTANCE 858.610 EARTH TO NARS

RL 148.35 LAL -.OO LOL 41.61VL 32.890 GAL -5.67 AZL 88.21HCA 260.76 SMA 187.59 ECC .23184 INC 1.7931 Vl 30.035

RP 209.55 LAP -1.77 LOP 302.37 VP 23.647 GAP -11.62 AZP 90.29 TAL 327.97 TAp 228.73 RCA 144.10 APO 231.07 V2 26.162

RC 311.080 G.L 14.49 GP 1.26 ZAL 135.68 ZAP 40.10 ETS 180.76 ZAE 64.34 ETE 180.10 ZAC 85.30 ETC 258.06 CLP 40.08

PLANETOCE_TRIC CONIC

C3 16.748 VHL 4.092 DLA 13.56 RAL 185.19 RAD 6567.7 VEL 11.753 PTH 2.07 VHp 4.815 DPA 9.61 RAP 165.00 ECC 1.2756

LNCH AZNTN LNCH TIME L-I TIME lHJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.09 19 O 19 2608.15 -26.77 67.98 48.01 99.60 18 43 47 2008.2 -25.17 59.68

80.00 10 34 31 4381.61 5.87 182.14 42.79 62.25 11 47 32 3781.6 2.11 175.46

100.00 20 28 47 2322.86 -27.95 46.76 47.77 101.04 21 7 30 1722.8 -26.15 58.42

100.00 11 48 44 4142.13 6.93 163.96 42.21 60.85 12 57 46 3542.1 2.99 157.39

110.00 21 53 1 2059.30 -31.08 25.91 46.94 105.01 22 27 20 1459.3 -28.71 17.51

11.0.00 12 41 0 3978.46 9.67 149.87 40.54 57.05 13 47 18 3378.5 5.27 143.56

DIFFERENTIAL CORRECTIONS

TDE-1.4277 TRA 6.5312 TC-11.0139 BAU 2.4681

ROE .4414 RRA .0160 RC3 .4568 FAU .19010

FDE-2.1718 FRA 6.7799 FC3-9.8286 BSP 46043

BOE 1.4944 BRA 6.5312 0C311.0234 FSP 4022

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

86713181.1 8GR 722.6 SG3 1124.1 ST 3468.7 SR 618.1 SS 1686.3

RRT -.4608 RRF -.4958 RTF .9938 CRT -.5684 CRS .7121 CST °.9823

$6813200.9 R23 .0414 R13 -.9938 LSA 3864.3 NSA 569,4 SSA 18.4

$6113185.3 $62 641.1 THA 178.55 EL1 3486.8 EL2 505.9 ALF 174.09

FLIGHT TIME 388.00 ARRIVAL DATE NOV 27 1965

DISTANCE 862.809

RL 148.35 LAL -.OO LOL 41.61 VL 32.895 GAL -6.02 AZL 88.20 HCA

RP 209._4 LAP -1.78 LOP 303.60 VP 23.681 GAP -11.78 AZP . 90.23 TAL

RC 312.019 GL 14.31GP 1.23 ZAL 136.57 ZAP 34).29 ITS 180.76 ZAE

PLAN(TOC(NTRIC CONIC

C3 17.261VHL 4.155 DLA 13.04 RAL 185.94 RAD 6567,7 VEL 11.775 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 19 7 50 2597.14 -26.64 67.20 49.07

90.00 10 52 57 4406.54 6.66 183.55 43.91

100.00 20 55 57 2312.96 -27.82 46.05 48.82

100.00 11 47 31 4165.95 7.71 165.29 43.33

110.00 21 59 26 2051,71 -30.94 25.36 47.97

110.00 12 40 31 3999.96 10.47 151.03 41.67

DIFFERENTIAL CORRECTIONS

TDE-I.5308 "iRA 6.7732 TC-10.8425 BAU 2.5042

RDE .4508 RRA .0158 RC3 .4443 FAU .18037

F0_-2.1710 FRA 6.6074 FC3-9.0487 BIP 46623

BOE 1.5958 BRA 6.7753 BC310.8516 FSP 3841

EARTH TO MARS

262.00 SMA 187.67 ECC .23331 INC 1.7986 vl 50.055

327.25 TAP 229.25 RCA 143.89 APO 231.46 V2 26.186

63.24 ETE 180.14 ZAC 85.36 (TC 258.01 CLP 39.28

2.08 VHP 4.703 OPA 9.41

INJ AZNTH INJ TIME PO CST TIM

99.97 19 51 7 1997.1

62.41 11 46 23 3806.5

101.39 21 14 30 1713.0

61.03 12 56 57 3565.9

105.31 22 33 38 1451.7

37.27 13 47 11 3400.0

MID-COURSE EXECUTION ACCURACY

$GT13327.2 SGR 723.4 SG3 1068.6

RRT -.4569 RRF -.4948 RTF .9935

SE4813346.8 R23 .0426 R13 -.9936

$G113331.3 SG2 642.5 TMA 178.57

RAP 165.39 ECC 1.2841

IN3 2 LAT INJ 2 LONG

-24.99 58.92

2.91 176.88

-25.97 57.74

3.79 158.70

-28.53 16.99

6.08 144.69

oRBIT DETERMINATION ACCURACY

ST 3578.9 SR 621.8 86 1670.0

CRT -.5824 CR8 .7220 CST -.9828

LSA 3957.9 MSA 564.9 8SA 18.2

EL1 3597.6 EL2 502.9 ALF 174.11

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.55 LAL -.00

RP 209.14 LAP -1.79

RC 312.950 GL 14.12

PLANETOCENTRIC CONIC

C3 17.806 VHL 4.220

iNCH AZNTN _NCN TIHE

90.00 19 15 19

90.00 10 31 24

100.00 20 43 6

100.00 11 46 19

110.00 22 5 51

110.00 12 40 Z

FLIGHT TIME 390.00 ARRIVAL DATE NOV 29 1965

DISTANCE 867.004 EARTH TO MARS

LOL 41.61 VL 32.900 GAL -6.18 AZL 88.20 HCA 263.23 8MA 187.78 ECC .23485 INC 1.8040 Vl 30.055

LOP 504.84 VP 23.713 GAp -11.93 AZP 90_21 TAL 326.52 TAp 229.75 RCA 143.66 APO 251.85 V2 26.209

GP I._'O'-ZAL 137.46"ZAp 38.51 ITS 180."76 ZAE 62.16 ETE 180.17 ZAC 85.43 ETC 257.95 CLP 58.49

DLA 12.52 RAL 186.68 RAD 6567.7 VEL 11.798 pTH 2.09 VHp 4.794 DpA 9.21 RAp 165.80 ECC 1.2930

L-I TIME INJ LA1 INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2586.38 -26.51 66.44 50.14 100.33 19 5_ 26 1986.4 -24.82 56.18

4431.70 7.45 184.98 45.05 62.60 11 45 16 3831.7 3.72 178.28

2305.29 -27.69 43.36 49.88 101.73 21 2i 29 1703.3 -25.79 37.07

4190.03 8.51 166.64 44.48 61.24 12 56 9 3590.0 4.60 160.03

2044.32 -30.81 24.83 49.01 105.60 22 39 36 1444.3 -28.36 16.48

4021.76 11.27 152.21 42.82 57.51 13 47 4 3421.8 6.90 145.84

DIFFERENTIAL C_RRECTION8

TOE-1.6565 TRA 7.0265 TC-10.6593 BAU Z.5395

ROE .4605 RRA .0153 RC3 .4321 FAU .17094

FDE-2.1651 FRA 6.4360 FC3-8.3115 BSP 47195

8DE 1.7001 BRA 7.0266 BC310.6680 FSP 3664

LAUNCH DATE NOV 4 1964

HELIOCENTRIC CONIC

RL 148.55 LAL -.00

RP 208.94 LAP -1.80

RC 313.871 GL 13.94

PLANETOCENTRIC-CONIC

C3 18.383 VHL 4.288

LNCH AZMTH LNCH TIME

90.00 19 22 47

oRBIT DETERMINATION ACCURACY

ST 3688.7 SR 625.4 85 1651.5

CRT -.§954 CRS .7312 CST -.9853

LSA 4051.1 NSA 560.3 SSA 18.0

EL1 3707.8 EL2 499.8 ALF 174.15

MID-COURSE EXECUTION ACCURACY

SGT13467.3 9GR 724.1 SG3 1014.9

RRT -.4373 RRF -.4944 RTF .9932

86613487.0 R23 .0438 R13 -.9932

86113471.6 SG2 643.7 THA 178.59

FLIGHT TIME 392.09 ARRIVAL DATE DEC 1 1965

DISTANCE 871.197 EARTH TO MARS

LOL 41.61 VL 32.905 GAL -6.35 AZL 88.19 HCA 264.47 SMA 187.8§ ECC .23645 INC 1.8094 vl 30.035

LOP 306.08 VP 23.745 GAP -12.09 AZP 90.17 TAL 325.77 TAp 230,24 RCA 143.43 APO 232.26 V2 26.232

GP 1.18 ZAL 138.36 ZAP 37.73 ITS 180.78 ZAE 61.10 ETE 180.21 ZAC 85.50 ETC 257.89 CLP 37.73

DLA 11.99 RAL 187.43 RAO 6367.7 VEL 11.822 PTH 2.09 VHP 4.886 DpA 8.99 RAp 166.24 ECC 1.3025

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TI_ INJ 2 LAT INJ 2 LONG

2575.89 -26.38 65.70 51.23 100.68 20 3 43 1975.9 -24.64 57.46

90.00 10 29 53 4457.10 8.24 186.42 46.22 62.81 11 44 10 3857.1 4.53 179.7!

100.00 20 50 14 2293.86 -27.36 44.69 30.96 102.06 21 28 28 1693.9 -25.62 36.43

100.00 11 45 7 4214.36 9.30 168.01 43.65 61.46 12 33 22 3614.4 5.42 161.37

!10.00 22 12 16 2037.15 -30.68 24.31 30.07 105.88 22 46 13 1437.1 -28.20 15.99

110.00 12 39 34 4043.84 12.07 153.42 44.00 37.77 13 46 58 3443.8 7.73 147.01

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE-1.7455 TRA 7.2850 TC-10.4677 BAU2.3747 8GT13603.5 $GR 724.9 363 963.1 ST 3798.3 8R 628.888 1631.8

RDE .4704 RRA .0144 RC3 .4202 FAU .1618Z RRT -.4S68 RRF -.4948 RTF .9928 CRT -.8078 CRS .7403 CST -.9837

FDE-2.1572 FRA 6.2646 FC3-7.6205 BSP 47734 S_813622.S R23 .0433 Ri3 -.9929 LSA 4144.3 MSA 556.0 SSA 17.8

80( 1.8077 8RA 7.2850 BC310.4761FSP 3492 S6113607.3 SG2 644.6 THA 178.60 EL1 3817.8 EL2 496.7 ALF 174.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 196&)

LAUNCH DATE NOV 4 197_4_

HELIOCENTRIC CONIC

RL 148.35 LAL -.00

RP 208.76 LAp -1.81

RC 314.784 GL 13,74

PLANETOCJENTRIC CONIC

CS 18.996 VHL 4.358

LNCH AZMTH LNCH TIME

90.00 19 30 13

90.00 10 28 28

100.00 20 57 21

100.00 11 43 57

110.00 22 18 41

110.09 12 39 G

FLIGHT TIM( 394.00 ARRIVAL DATE DEC 3,1965

DISTANCE 875.385 EARTH TO MARS

LOL 41.61 VL 32.910 GAL ---6.52 AZL 88.19 HCA 265.72 SMA 187.94 ECC .23812 INC 1.8148 Vl 30.035

LOP SO7.SS VP 23.777 GAP -12.25 AZP 90.14 TAL 325.00 TAp 230.72 RCA_ 148.19 APO 232.89 V2 26.254

GP 1.16 ZAL 139_8 ZAP 37.01 ETS 180.75 ZAE 60.07 ETE 180.25 ZAC 85.57 ETC 257.82 CLp 57.00

DLA 11.45 RAL 188.17 RAD 6567.8 VEL 11.848 PTH 2.10 VHP 4.981 DpA 8.77 RAP 166.70 ECC 1.3126

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2565.69 -26.25 64.99 52.35 101.02 20 12 59 1965.7 -24.47 56.77

4462.72 9.03 187.89 47.42 63.05 11 43 6 8882.7 5.85 181.15

2284.70 -27.43 44.04 52.06 102.36 21 35 25 1684.7 -25.45 85.80

4238.94 10.10 169.40 46,85 61.71 12 54 36 3638.9 6.24 162.74

2030.20 -30.55 23.81 51.15 106.15 22 52 31 1430.2 -28.03 15.52

4066.21 12.88 t54.65 45.20 58.06 13 46 53 "3466.2 8.57 148.20

DIFFERENTIAL CORRECTIONS

70E-1.8585 TRA 7.5502 TC-10.2702 BAU 2.6103

RDE .4807 RRA .0132 RCS .4088 FAU .15304

F06-2.1461 FRA 6.0930 FC3-6.9744 8SP 48270

BDE 1.9196 BRA 7.5502 8C310.2783 FSP 3326

MID-COURSE EXECUTION ACCURACY

SGT13735.7 SGR 725.6 SGS 913.2

RRT -.4568 RRF -.4959 RTF .9925

S6813754.9 R25 .0467 R13 -.9925

S6113739.7 S¢_?. 645.3 THA 178.61

LAUNCH DATE NOV 4 1964

ORBIT DETERMINATION ACCURACY

ST 3907.8 SR 832.0 SS 1610.4

CRT -.6197 CRS .7491 CST -.9840

LSA 4237.8 MSA 551.4 SSA 17.5

ELi 3927.7 EL2 493.5 ALF 174.18

HELIOCENTRIC CCNIC

RL 148.35 LAL -.00

RP 208.58 LAP -1.82

RC 315.690 GL 13.55

PLANETOCENTRIC CONIC

C3 19.647 VHL 4.432

LNCH AZMTH LNCH TIME

90.00 19 37 38

90.00 10 26 55

100.00 21 4 28

100.00 11 42 47

110.00 22 25 4

110.00 12 38 39

DIFFERENTIAL CORRECTIONS

TOE-1.9746 TRA 7.8227 TC-10.08§7 BAU 2.6459

RDE 1.4913 RRA .0116 RC3 .3972 FAU .14453

FOE-2.1323 FRA 5.9210 FC3-6.3689 BSP 48786

BOE 2.0348 BRA 7.8227 6C510.0735 FSP 3164

FLIGHT TIME 396.00 ARRIVAL DATE DEC 5 1965

DISTANCE 879.568 EARTH TO MARS

LOL 41.61VL 32.916 GAL -6.70 AZL 88.18 HCA 266.96 SMA 188.03 ECC .23987 INC 1.8202 vt 30.035

LOP 308.57 VP 23.807 GAP -12.40 AZP 90.10 TAL 324.22 TAp 231.18 RCA 142.93 APO 233.13 V2 26.274

6P 1.13 ZAL 140.17 ZAP 36.30 ETS 180.74 ZA E 59.06 ETE 180.28 ZAC 85.66 ETC 257.76 CLP 36.28

OLA 10.92 RAL 188.91RAD 6567.8 VEL 11.876 PTH 2.11 VHP 5.077 DPA 8.54 RAp 167.18 ECC 1.3233

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TZME PO CST TIM INJ 2 LAT INJ 2 LONG

2555.78 -26.12 64.29 53.45 t01.34 20 20 _3 1955.8 -24.29 56.09

4508.56 9.83 189.37 48.64 63.31 11 42 3 3908.6 6.17 182.60

2275.81 -27.30 43.41 53.17 102.69 21 42 22 1675.8 -25.27 35.20

4263.76 10.69 170.81 48.08 61.99 12 53 51 3663.8 _7.06 164.12

2023.49 -30.42 23.33 52.24 t06.40 22 58 48 1423.5 -27.87 15.06

4088.84 13.69 155.90 46.43 58.37 13 46 48 3488.8 9.41 149.42

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13883.3 SGR 728.3 SG3 865.0 ST 4016.4 SR 635.1 SS 1587.3

RRT -.4574 RflF -.4977 RTF .9920 CRT -.6310 CRS .7577 CST -.9843

SG813882.3 R23 .0484 R13 -.9921 LSA 4330.7 MSA 547.0 SSA 17.S

S6113867.3 962 64S.7 THA 178.62 ELI 4036.6 EL2 490.3 ALF 174.22

LAUNCH DATE MOV 4 1964 FLIGHT TIME 398.00 ARRIVA_ DATE DEC 7 1965

HELIOCENTRIC COMIC DISTANCE 885.745

RL" 148.35 LAL -.00 LOb 41.61 VL 32.g21 GAL -6.88 AZL 88.17 HCA 268.21 SMA

RP 208.40 LAP -1.82 LOP 309.82 Vp 23.836 GAP -12.57 AZP 9D.06 TAL 323.42 TAP

RC 316.588 GL 13.35 GP 1.11 ZAL 141.07 ZAF 35.60 ETS 180.74 ZAE 58.06 ETE

PLANETOCENTRIC CONIC

C3 29.3_7 V_L 4.$20 GLA Ig.3= RAL 2_g.66 RA_ GS67.8 V[L --.*--¢'an, "T_r _.... 'a ....,,,r

EARTH TO MARS

188.13 ECC .24169 INC 1.8255 vl 50.055

231.6"3 RCA 142.66 APO 283.59 V2 26.294

189.31 ZAC 85.74 ETC 257.69 CLP 55.58

5.175 "-" Q zn ,,.vr - .... _-r

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.DO 19 45 O 2546.17 -25.99 63.61 54.58 101.66 20 27 26 1946.2 -24.12 55.44

90.00 10 25 28 4534.60 10.62 190.87 49.88 63.60 11 41 2 3934.6 6.99 184.08

100.00 21 11 30 2267.20 -27.17 42.81 J34._0 102.98 21 49 17 1667.2 -25.11 34.61

100.00 11 41 99 4288.80 11.69 172.24 49.33 62.29 12 53 8 3688.8 7.89 165.52

110.00 22 31 26 2017.08 -30.29 22.67 _3.35 IO6_65 23" 5 3 1417.0 -27.72 14.62

110.00 12 38 12 4111.74 14.51 157.17 47.69 58.7_ J3 46 43 3511.7 10.26 150.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.0950 TRA 8.1023 TC3-g.8573 8AU 2.6921 SGT13997.4 SGR 727.0 SG3 818.6 ST 4124.7 SR 638.1 SS 1562.8

ROE .5022 RRA .0096 RC3 .3861 FAU .13636 RRT -.4587 RRF -.3003 RTF .9916 CRT -.6418 CRS .7661 CST -.9845

FDE-2.1159 FRA 5.7487 FC3-5.8049 8SP 49263 SG814006.3 R23 .0501 R13 -.9916 LSA 4423.6 NSA 542.5 SSA 17.1

806 2.1544 8RA 8.1023 0C3 9.8648 FSP 3006 S6113991.4 SG2 645.8 THA 176.63 ELi 4145.2 EL2 486.9 ALF 174.25

LAUNCH DATE NOV 4 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC DISTANCE 887.916 EARTH TO MARS

RL 148.35 LAL -.00 LOt. 41.61 VL 32.926 GAL -7.07 AZL 88.17 HCA 269.46 SMA 188.22 ECC .24356 INC 1.8309 vl 30.035

RP 208.24 LAp -1.83 LOP 311.07 VP 23.865 GAP -12.73 AZP 90.02 TAt. 322.60 TAP 232.06 RCA 142.37 Apo 234.07 V2 26.914

RC 817.480 GL 13.15 GP 1.09 ZAL 141.98 ZAP 34.92 ETS 180.73 ZAE 57.09 ETE 180.34 ZAC 85.84 ETC 257.62 CLP 34.91

PLANETOCENTRIC CONIC

C3 21.070 VHL 4.590 DLA 9.84 RAL 190.40 RAO 6567.9 VEL 11.935 PTH 2.12 VHP 5.276 DpA _ 8.05 RAp 168.20 ECC 1.3468

LNCH AZMTM LNCH TIME L-I TI_E INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 52 20 2536.88 -25.86 62.96 55.73 101.96 20 34 37 1936.9 -23.95 54.81

90.DO 10 24 2 4560.83 11.41 192.40 51.16 63.91 11 40 3 3960.8 7.81 185.57

100.00 21 I8 32 2258.89 -27.04 42.22 55.44 103.26 21 56 10 1658.9 -24.94 34.05

100.00 11 40 32 4314.06 12.49 173.70 50.60 62.62 12 52 26 3714.1 8.72 166.93

110.00 22 37 48 2010.84 -30.17 22.43 54.48 106.89 23 11 18 1410.8 -27.57 14.20

110.00 12 37 45 4134.88 15.32 158.47 48.97 59.06 13 46 40 3534.9 11.11 151.90

DIFFERENTIAL C_RECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.2199 TRA 8.3899 TC3-9.8452 8AU 2.7189 SGT14108.6 3GR 727.7 SO3 773.9 ST 4232.7 SR 640.9 SS 1536.8

ROE .5134 RRA .0073 RC3 .3733 FAU .12846 RRT -.4606 RRF -.5036 RTF .9910 CRT -.6523 CRS .7744 CST -.9846

FOE-2.0970 FRA 5. 5762 FC3-5.2790 BSP 49713 S6814127.3 R23 • 0519 R13 -.9911 LSA 4516.5 MSA 537.9 SSA 16.9

8DE 2.2785 BRA 8.3899 8C3 9.6525 FSP 2852 56114112.5 SG2 645.7 THA 178.64 EL1 4253_6 EL2 483.4 ALF 174.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE NOV # 1964 FL|GHT TIME 402.00 ARRIVAL DATE DEC 11 1665

O|STANCE 892.080 EARTH TO MARS

32.932 GAL -7.26 AZL 88.16 HCA 270.71 SMA |88.32 ECC .24556 |NC 1.6363 Vl

V2

CLP

HELI(YCENTRIC CONIC

RL 148.35 LAL -.00 LOL 41.61 VL 30,035

RP 206.08 LAP -1.84 hOP 312.32 VP 23.893 GAp -12.90 AZP 89.99 TAL 321.77 TAP 232.48 RCA 142.07 APO 234.56 26.33_

RC 316.367 G_ 12.94 _p !.07 ZAL 142.88 ZAp 34.27 £T$ 180.72 ZA( 56.14 ETE 180.38 ZAC 85.94 ETC 257.55 34,25

PLANETOCENTRIC CONIC

C3 21.847 VHL 4.674 OLA 9.29 RAL 191.14 RAO 6567.9 VEL 11,968 PTH 2.13 VHP 5.380 OPA 7.79 RAp 168.74 ECC 1.3595

LNCH AZMTH LNCH TIME L-I TIME |HJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ T|ME PO CST T|M |HJ 2 LAT |NJ 2 LONG

90.00 19 59 38 2527.92 -28.78 62.34 56.90 102.24 20 41 46 1927.9 -23.79 54.22

90.00 10 22 36 4587.26 12.20 193.94 52.46 64.25 11 39 5 3987.3 8.63 187.07

100.00 21 25 31 2250.89 -28.91 41.66 56.60 103.53 22 3 2 1650.9 -24.78 33.51

100.00 11 39 25 4339.52 13.28 175.17 51.91 62.97 12 51 45 3739.5 9.55 168.37

110.00 22 44 7 2004.92 -30.05 22.01 55.62 107.11 23 17 32 1404.9 -27.42 13.8!

110.00 12 37 19 4188.26 16.13 159.80 50.29 59.45 13 46 37 3538.3 11.96 153.16

01FFEREH71AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

106-2.3486 TRA 8.6843 TC3-9.4309 BAU 2.7566 56T14225.7 9GR 728.3 863 730.9 ST 4339.4 SR 643.6 SS 1509.2

ROE .5250 RRA .0045 RC3 .3648 FAU .12090 RRT -.4632 RRF -.5075 RTF ,9905 CRT -.6624 CR8 .7625 CST -.9847

FOE-2.0758 FRA S.4026 FC3-4.790? BSP 50130 $6814244.3 R23 .0540 R13 -.9905 LSA 4608.4 MSA 533.3 SSA 16.7

6DE 2.4063 BRA 6.6843 BC3 9.4379 FSP 2702 96114229.7 SG2 645.3 THA 178.64 ELI 4360.5 EL2 479.8 ALF 174.32

LAUNCH DATE NOV 4 1964 FLIGHT TIM( 404.00 ARRIVAL DATE DEC 13 1965

HELIOCEHTRIC CONIC

RL 148.35 LAL -.00

RP 20?.93 LAP -1.84

RC 319.247 Gb 18.73

pLANETOCENTR1C C_IC

C3 22.672 VHL 4.762

LNCH AZI4TH LNCM TIME

90.00 20 8 33

9O.OO 10 21 15

100,00 21 $2 29

100.00 11 38"20

110.00 22 50 26

110.00 12 36 53

DISTANCE 896.235

LOL 41.61 VL 32.938 GAL -7.46 AZL 88.16 HCA 2Tt.968NA 189.42 ECC .24763 [NC

LOP 313.$8 VP 23.919 GAp'-13.07 AZP 89.94 TAL 320.92 TAP 232.88 RCA 141.76 APO

GP 1.05 ZAL 143.79 ZAP 33.63 ETS 180.71 Zl_ _5.20 ETE t80.41 ZAC 86.04 ETC

EARTH TO MARS

1.8417 V1 30.035

235.07 V2 26.349

257.48 CLP 33.62

DLA 6.75 RAt. 191.67 RAD 6567.9 VEL 12.002 PTH 2.14 VHP 5.465 DPA 7.52 RAP 169.30 (CC 1.3731

*.-[ TIME INJ LAT INJ I.ONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2319.29 -25.61 91.74 58.08 102.52 20 48 52 1919.3 -23.65 53.63

4613.86 12.96 195.t0 53.79 64.61 11 38 9 4013.9 9.45 188.60

2243.21 -26.79 41.12 57.77 103.79 22 9 52 1643.2 -24.63 32.99

4368.18 14.07 176.67 53.24 63.35 12 51 S 3765.2 10.36 169.82

1999.29 -29.94 21.61 36.76 107.32 23 23 45 1399.3 -27.28 13.43

4181.86 16.95 161.14 51.63 59.86 13 46 35 3§81.9 12.81 154.47

ORBIT DETERMINAT|ON AO_uRACY

ST 4444.8 SR 646.1 88 1460.1

CRT -.6719 CRS .7904 CST -.8847

LSA 4699.4 MSA 526.8 38A 16.5

ELI 4466.2 EL2 476.2 ALF 174.36

DIFFERENTIAL CCRRECT[G_I9 MID-COURSE ExECuT|CN ACCURACY

T06-2.4808 TRA 8.9876 TC3-9.2124 BAU 2.7944 SG714339.0 SGR 728.9 963 689.4

RDE .5389 RRA .0013 RC3 .3544 FAU .11355 RRT -.4662 RRF -.3121RTF .9999

F0£-2.0513 FRA 5.2290 FC3-4.3360 BSP 50546 SGB14357.6 R23 .0592 R13 -.9899

00[ 2.5383 ORA 8.9876 BC3 9.2192 FSP 2557 S61|4343.1 9GZ 644.7 THA 178.64

LAUHCH OATE HOV 4 1964 FL|GHT T%ME 406.00 ARRIVAL DATE DEC 15 1965

HELIOCEHTRIC CONIC O|STARCE 900.361 EARTH TO MARS

RL 148.35 LAL -.OO LOt. 41.61VL 32.g43 GAL -7.67 kZL 68.15 HCA 273.22 SMA 188.52 ECC .24978 |NC 1.8471Vl 30.035

RP 207.79 LAP -1.84 LOP _14.83 VP 23.g45 GAP -13.24 A_ 69.90 TAL 320.05 TAP 233.27 RCA 141.43 APO 235.60 V2 26.366

AC 320.i22 _L i2.53 _p 1.03 ZAL 144.69 ZAP 33.01ETS IG0.70 ZAE 54.28 ETE 160.44 ZAC 86.15 ETC 257.40 CLP 33.00

PLAN(TOCEHTRIC CON|C

CS 28.549 VHL 4.853 DLA 6.20 RAL 192.61RAD 6568.0 VEL 12.039 PTH 2.15 VHP 5,593 DPA 7.84 RAP 169.66 ECC 1.3876

LNCH AZMTH LNCH TIME L-I T|M( IHJ LAT INJ LONG |NJ RT ASC |NJ AZHTH IHJ TIME PO CST T|M INJ 2 LAT |NJ 2 LONG

90.00 20 14 6 2511.00 -25.46 61.16 59.28 102.78 _20 55 57 1911.0 -23.47 53.07

90.00 10 19 54 4640,64 13.75 197.08 55.14 65.00 11 37 14 4040.6 10.27 190.14

100.00 21 39 25 2235.84 -26.67 40.61 58.97 104.03 22 16 41 1635.8 -24.47 32.50

100.00 11 37 16 4391.02 14.85 176.19 54.60 63.76 12 50 27 3791.0 11.20 171.29

110.00 22 56 42 1993.95 -29.83 21.23 57.95 107.52 23 29 56 1393.9 -27.15 15.07

110.00 12 36 28 4205.68 17.76 162.52 52.99 60.30 13 46 33 3605.7 13.67 155.79

DIFFERENTIAL _RECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.6174 TRA 9.2991 TC3-8.9937 BAU 2.8335 SG714449o8 9GR 729.5 SG3 649.5 ST 4549.1 SR 648.5 SS 1449.5

ROE .5492 RRA -.0024 RC3 .3444 FAU .10649 RRT -.4699 RRF -.5174 RTF .9891 CRT -.6811 CRS .7981 CST -.9646

FOE-2.9245 FRA 5.0544 FC3-3.9149 BSP 509|4 S6814468.2 R23 .0586 R13 -.9692 LSA 4789.6 MSA 524.3 SSA 16.3

BOE 2.6744 BRA 9.2991 6C3 9.0003 FSP 2415 96H14453.6 SG2 643.8 THA 178.64 ELI 4570.7 EL2 472.6 ALF 174.39

LAUNCH OATE NOV 4 1964 FLIGHT 1114( 408.00 ARRIVAL DATE DEC 17 1965

EARTH TO MARS

188.62 ECC .25203 |NC 1.6526 vl 30.035

233.65 RCA 141.08 APO 236.16 V2 26.381

180.47 ZAC 85.27 ETC 257.33 CLP 32.40

HELIOCENTRIC CONIC 01STANCE 904.517

RL 148.35 LAL -.00 LOL 41.61 VL 32.949 GAL-7.68 AZL 810.15"14CA 274.47 SNA

RP 207.66 LAp -1.65 LOP 316.09 VP 23.970 GAP -13.42 AZP 69.86 TAL 319.17 TAp

RC 320.992 GL 12.31GP 1.01ZAL 145.60 ZAP 32.41ETS 180.69 ZA( 53.38 ETE

PLANETOCENTRIC CONIC

C3 24.479 VHL 4.948 DLA 7.66 RAL 193.34 RAD 6568.0 VEL 12.077 PTH 2.16 VHP 5.703 OPA 6.96 RAP 170.48 ECC 1.4029

LNCH AZMTH LHCH TIME L-I TIME IHJ LAT [NJ L_G |NJ RT ASC |HJ AZI4TH IHJ T|HE 1=0 CST TIM XNJ 2 LAT |HJ 2 LONG

90.00 20 21 16 2503.08 -25.36 60.61 60.49 103.03 21 2 59 1903.0 -23.32 52.$4

90.00 10 18 34 4667.58 14.52 198.69 56.53 65.42 11 36 21 4067.6 11.09 191.70

100.00 21 46 18 2228.61 -26.55 40.12 60.17 _04.27 22 23 27 1628.8 -24.33 32.03

100,00 11 36 13 4417.05 15.63 179.73 55.99 64.19 12 49 50 3817.0 12.03 172.79

110,00 23 2 57 1988.91 -29.73 20.87 59.14 107.71 23 36 "6 1388.9 -27.02 12.73

110.00 12 36 3 4229.71 18.56 163.91 54.39 60.77 13 46 33 3629.7 14.52 157.13

DIFFERENTIAL C_RECTION8 HIO-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TDE-2.7585 TRA 9.6187 TC3-9.7731 BAU 2.8732 $G714556.4 9GR 730.0 863 610.9 ST 4652.0 8R 650.7 SS 1417.4

ROE .5618 RRA -.0068 RC3 .3345 FAU .09965 RRT -.4741RRF -.5233 RTF .9883 CRT -.6900 CRS .8058 CST -.9645

FDE-1.9955 FRA 4.8784 FC3-3.5243 BSP 51254 56814574.6 R23 .0612 R13 -.9884 LSA 4878.9 HsA 519.7 SSA 16.1

SO( 2.8152 BRA 9.6187 6C3 8.7795 FSP 2277 36114560.5 862 642.6 THA 178.64 ELi 4673.9 EL2 468.8 ALF 174.43
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JPL TM 33-100 EARTH--MARS TRAJEC_rORIES (VOL. !. 1964)

LAUNCH DATE NOV 4 1964

HELIOCENTRIC C(_AIC

RL 149.35 LAL -.OD

RP 207.54 LAP -1.85

RC 521.855 6L 12.10

PLANETC_ENTRIC CONIC

C3 25.467 VHL 5.047

LNCH AZMTH LNCH TIME

90.00 20 28 24

90.00 10 17 15

100.00 21 53 g

100.00 11 35 12

110.00 25 8 10

110.00 12 35 39

FLIGHT T]_ 410.00 ARRIVAL DATE DEC lS 1985

DISTANCE 908.641 EARTH TO MARS

LOL 41.61 VL 32.955 ;AL -8.10 AZL 68.14 HCA 275.73 SMA 188.72 _CC .25437 IMC 1.8580 Vl 30.035

LOP 517.35 VP 23.994 ;Ap -13.60 AZP 89,61 TAL 316.27 TAp 23_.OORCA 140.72 APO _36.75 VZ 26.596

GP 1.DO ZAL 146.50 ZAP 31.63 (TS 180.68 ZA( 52.49 ET[ 180.49 ZAC 86.39 ETC 257.26 CLp 31.81

DLA 7.12 RAL 194.07 RAD 6568.0 VEL 12.116 PTH 2.17 VHp

L-I TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZNTH INJ TIME

2495.45 -25.24 60.08 61.72 103.27 21 9 59

4694.67 15.28 200.31 57.94 65.87 11 55 30

2222.11 -26.44 39.65 61.40 104.49 22 30 11

4443.25 16.40 161.29 57.40 64.65 12 49 15

1984.18 -29.83 20.54 GD.35 107.88 23 42 15

4253.96 19.36 165.34 55.62 61.26 13 46 35

DIFFERENTIAL CCRREETIONS MID-COURSE EXECUTION ACCURACY

TD(-2.9059 TRA 9.9473 TC3-8.5522 BAU 2.9139 SG714659.9 SGR 730.5 $83 573.8

ROE .5749 RRA -.0111RC3 .3249 FAU .09305 RRT -.4788 RRF -.5298 RTF .9875

F08-1.9657 FRA 4.7020 FC3-3.1632 BSP 51594 STA914678.1RZ3 .0640 R13 -.9875

BOE 2.9602 BRA 9.9473 BCS 8.5583 FSP 2144 S8114864.1SG2 641.2 THA 178.63

LAUNCH DATE NOV 4 1964 FLIGHT TIRE 412.00

HELIOCENTRIC C_IC DISTANCE 912.752

flL 146.35 LAL -.00 LOL 41.61 VL 32.981 GAL -8.33 AZL 88.14 HCA 276.99 SMA

RP 207.42 LAp -1.85 LOP 318.61 VP 24.017 GAP -13.79 AZP 89.77 TAL 317.36 TAp

RC 322.714 6L 11.89 GP .96 ZAL 147-40 ZAP $1.26 ET9 180.67 Z/dE 51.63 ETE

PLAN[TOCENTRIC CONIC

C3 26.517 VHL 5.149 DLA 6.57 RAL 194.79 RAD 6568.1V(L 12.161PTH 2.18 VHp

LNCH AZMTH LNCH TIME L-I TIM( |NJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ Tile

90.00 20 35 29 2486.20 -25.13 59.58 82.97 105.50 21 16 57

90.00 10 15 58 4721.91 18.03 201.96 59.38 66.34 11 54 40

100.00 21 59 57 2215.74 -26.33 39.2| 62.63 104.69 22 36 55

100.00 11 34 _1 4469.60 17.16 182.88 58.85 85.14 12 48 41

110.00 23 15 2_ 1978.75 -29.54 20.23 61.57 108.04 23 48 21

110.00 12 35 16 4278.$8 20.15 186.79 57.27 61.79 13 46 $4

DIFFERENTIAL C_MRECTION6 MID-COURK EXECUTION ACCURACY

TDE-3.05S2 1RA10.2849 TC3-8.3518 BAU 2.9558 SG7147_0.1 SGIt 731.0 8G3 538.0

RDE .5685 RRA -.D185 RC3 .3155 FAU .08698 RRT -.4838 RRF -.5570 RTF .9865

FDE-1.9894 FRA 4.5242 FC5-2.8298 |lip 51830 SC_|4778.2 R23 .0871 R13 -.9865

8OE 5.1094 8RA10.2849 8CS 8.3378 F8P 2013 S8114764.4 SG2 638.5 THA 178.62

5.815 DPA 6.67 RAp 171.09 ECC 1.4191

PC) CST TIN INJ 2 LAT INJ 2 LONG

1895.4 -23.17 52.03

4094.7 11.90 193.27

1622.1 -24.19 31.58

5843.2 12._5 174.30

1384.2 -26.9D 12.42

3654.0 15.38 158.49

ORBIT DETERMINATION ACCURACY

ST 4755.4 9R 652.8 SS 1383.8

CRT -.6985 CRS .8134 CST -.9843

LSA 4966.9 MSA 515.1 SSA 15.9

ELI 4775.5 EL2 465.0 ALF 174.47

ARRIVAL DATE DEC 21 1965

E.ARTH TO MARS

188.82 (CC .25682 INC 1.8635 vl 30.055

254.35 RCA 140.33 APO 237.52 vZ 26.409

180.52 ZAC 86.51 ETC 257.18 CLP 31.25

5.9310pA 6.37 RAP 171.72 ECC 1.4364

PO CST TIM INJ 2 LAT INJ 2 LONG

1888.2 -25.05 51.55

4121.9 12.70 194.67

1615.7 -24.05 31.15

3869.6 13.67 175.83

1579.8 -26.79 12.12

3678.4 16.22 159.87

ORBIT DETERMINATION ACCURACY

ST 4852.8 SR 654.6 SS 1348.6

CRT -.7087 CRS .8209 CST -.9841

LSA 5055.3 MSA 510.5 SSA 15.7

EL1 4875.0 EL2 461.1 ALF 174.51

LAUNCH DATE NOV 4 1964 FLISHT TIME 414.00

HELIOCENTRIC C(_iIC

RL 146.35 LAL -.00

RP 207.31 LAp -1.85

RC 323.566 GL 11.67

PLANETOCENTRIC CONIC

C3 27.633 VHL 5.257

LNCN AZMTH LNCH TIME

90.00 20 42 31

90.00 10 14 43

100.00 22 6 43

100.00 11 35 12

110.00 25 21 31

110.00 12 34 54

ARRIVAL DATE DEC 25 1965

DISTANCE 916.849 EARTH TO MARS

LOL 41.81 VL 32.967 GAL -8.56 AZL 86.13HCA 278.25 SMA 168.95 ECC .25937 INC 1.8691 vl 30.055

LOP 319.87 VP 24.039 GAP -15.98 AZP 69.73 TAL 516.42 TAp 234.68 RCA 159.95 APO 237.95 V2 26.422

GP .96 ZAL 148.29 ZAP 30.71 (T8 189.66 ZAE 50.77 (TE 180.55 ZAC 86.65 ETC 257.11 CLP 30.70

DLA 6.03 RAL 195.52 RAD 6568.1 VEL 12.207 PTH 2.19 VHP 6.049 DpA 6.06 RAp 172.37 ECC 1.4548

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2461.31 -25.02 59.11 64.25 103.71 21 23 52 1861.3 -22.89 51.09

4749.28 16.77 203.63 60.84 66.85 11 33 52 4149.3 13.50 196.49

2209.72 -26.22 38.80 63.69 104.89 22 43 33 1609.7 -23.92 50.75

4496.11 17.91 184.49 60.32 65.66 12 48 8 3896.1 14.47 177.38

1975.64 -29.45 19.94 82.60 108.19 23 54 26 1375.6 -26.66 11.85

4502.95 20,94 168.27 58.76 62.34 13 46 37 3702.9 17.07 161.28

DIFFERENTIAL CORRECTIONS

TOE-3.2080 TRA10.6317 TC3-8.1121 BAU 2.9990

ROE .6021 RflA -.0219 RE3 .3063 FAU .08053

FDE-l.8930 FRA 4.3450 FC3-2.5229 85P 52064

8OE 5.2640 8RA10.6318 BE3 8.1179 FSP 1886

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T14857.6 SGR 731.4 SG3 503.6 ST 4951.0 SR 656.4 SS 1512.2

RRT -.4898 flRF -.5448 RTF .9853 CRT -.7146 CRS .8283 CST -.9837

SG614875.8 R23 .0705 R13 -.9854 LSA 5139.0 MSA 505.8 SSA 15.5

S8114861.9 S62 637.6 THA 178.62 ELI 4973.4 ELZ 457.1 ALF 174.54

LAUNCH DATE NOV 4 1964 FLIGHT TIN[ 416.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC C(_iIC

RL 148.35 LAL -.00

RP 207.21 LAp -1.65

RC 324.413 GL 11.45

PLANETOCENTfllC CONIC

C3 28.819 VHL 5.368

LNCH AZNTH LNCH TIMI[

90.00 20 49 30

90.00 10 13 29

100.00 22 13 26

100.00 11 32 14

110.00 23 27 38

110.00 12 34 32

OIFF(RENTIAL CORRECTIONS

TDE-3.3669 TRA10.9878 TC3-7.8947 BAU 3.0438

flOE .6163 RRA -.0281 RCS .2974 FAU .07457

FDE-1.8536 FRA 4.1642 FC3-2.240t BSP 52283

BDE 3.4228 BRA10.9878 BC3 7.9003 FSP 1762

DISTANCE 920.931 EARTH TO MARS

LOt. 41.61 VL 32.973 GAL -8.80 AZL 88.13 HCA 279.52 SI4A 189.04 ECC .26203 INC 1.8746 vl 50.035

LOP 321.13 VP 24.061 GAP -14.16 AZP 89.69 TAL 315.47 TAp 234.99 RCA 139.50 APO 238.57 V2 26.434

GP .95 ZAL 149.19 ZAP 30.18 ETS 180.65 ZAI[ 49.94 ET( 180.57 ZAC 86.78 ETC 257.04 CLP 30.17

DLA 5.49 RAL 196.24 RAD 6568.2 VEL 12.255 PTH 2.20 VHP 6.170 DpA 5.75 RAp 173.03 ECC 1.4745

L-I TIME INJ LAT INJ LONG INJ RT AgE INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2474.77 -24.91 58.66 65.50 103.91 21 30 45 1874.8 -22.76 50.65

4776.79 17.50 205.32 62.34 67.38 11 33 6 4176.8 14.29 198.12

2204.03 -26.12 38.40 65.16 105.07 22 50 10 1604.0 -23.80 30.38

4522.76 18.65 186.12 61.82 66.21 12 47 37 3922.6 15.28 178.96

1971.85 -29.37 19.67 64.06 108.33 24 O 30 1371.8 -26.58 11.60

4327.70 21.71 169.77 60.27 62.93 13 46 40 3727.7 17.91 162.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14951.9 Sr_ 731.8 SG5 470.3 ST 5046.7 SR 657.9 $S 1274.1

RRT -.4937 RRF -.5531RTF .g841 CRT -.7222 CRS .8356 CST -.9833

SG614968.8 R23 .0742 R13 -.g842 LSA 5222.5 MSA S01.1 $SA 15.3

S8114956.3 SG2 635.4 THA 175.61 EL1 5069.2 EL2 453.1 ALF 174.58
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JPL TM 53-100 EARTH--MARS TRAJECTORIES (VOL. l. 1964)

LAUHCH DATE NOV 4 1864 FLIGHT TIME 418.00 ARR[VAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 148.35 LAL -.OO

RP Z07.12 LAP J1.85

RC 325.253 GL 11.24

PLANETOCEMTRIC CONIC

C3 30.079 VHL 5.484

LNCH AZMTH LNCH TLME

90.00 20 56 27

90.00 10 12 16

100.00 22 20 7

100.00 11 31 17

110.00 23 53 43

110.00 12 54 11

DIFFERENTIAL CORRECTIONS

70E-3.5306 TRA11.3541 TC3-7.6790 8Au 3.0901

ROE .6310 RRA -.0348 RCS .2886 FAu .06881

FDE-1.8117 FRA 5.9821 FC3-1.9804 BSP 52428

SO( 3.5866 BRAII.3542 BC3 7.6844 FSAP 1643

DISTANCE 924.g95 EARTH TO MARS

LOL 41.61 VL 32.979 GAL -g.05 AZL 88.12 HCA 280.78 SHA 189.15 ECC .26480 INC 1.8803 Vl 30.035

L(_ 322.40 VF 24.081 GAP -14.38 AZP 89.85 TAL 314.50 TAp. 235.2R RCA 13g.06 APO 239.23 V2 26.444

GP .93 ZAL 150.08 ZAP 29.66 ET8 100.64 ZAE 49.11 ETE 180.60 ZAC 86.92 ETC 256.96 CLP 29.65

DLA 4.95 RAL lg6.96 RAD 6568.2 VEL 12.307 PTH 2.22 VHP 6.293 DPA 5.43 RAP 173.71 ECC 1.4950

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

2466.56 -24.61 58.24 66.79 104.10 2L1 37 35 1668.6 -22.65 50.24

4804.41 18.22 207.03 63.87 67.94 11 32 21 4204.4 15.07 199.77

2198.69 -26.03 38.03 66.44 105.28 22 56 46 1598.7 -23.68 50.02

4549.54 19.38 187.78 63.35 66.78 12 47 7 3949.5 16.07 180.55

1968.37 -29.29 19.43 65.32 108.46 24 6 31 1368.4 -26.49 11.37

4352.62 22.48 171.30 61.82 63.54 13 46 44 3752.6 18.74 164.16

MID-C(_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715043.5 SGR 732.2 SG3 438.3 ST 5140.6 SR 659.3 SS 1234.6

RRT -.5023 RRF -.$620 RTF .9826 CRT -.7296 CRS .8429 CST -.9828

S6815061.3 R23 .0782 R13 -.9827 LSA 5304.6 MSA 496.3 SSA 15.1

$6115048.0 $62 632.9 THA 178.60 ELI 5163.3 EL2 448.9 ALF 174.61

LAUNCH DATE NOV 5 1964 FLIGHT TIN( 180.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CONIC DISTANCE 466.388 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 34.598 GAL -7.01 AZL 87.78 HCA 150.84 SMA 223.92 ECC .35666 INC 2.2224 vt 30.043

RP 243.87 LAP 1.08 LOP 193.48 VP 22.265 GAP 20.29 AZP 91.94 TAL 332.99 TAp 123.84 RCA 144.06 APO 305.78 vZ 22.498

RC 135_719 GL 13.12 GP -1.00 ZAL 130.25 ZkP 170.16 ET9 184.46 ZAE 156.15 ETE 355.92 ZAC 87.53 ETC 256.11 CLP 170.21

PLANETOCENTRIC CONIC

C3 34.406 VHL 5.668 DLA 14.33 RAL 179.98 RAD 6568.4 VEL 12.481 PTH 2.26 VHP 9.250 OpA -1.16 RAP |83.50 ECC 1.5662

LNCH AZNTH LNCH TIME L-I TIME INJ LAT lNJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 26 48 2810.46 -28.22 82.59 56.55 92.43 19 15 38 2210.5 -27.59 73.98

90.00 10 16 38 4530,18 10.49 190,62 48.36 63.55 11 32 8 3930.2 6.85 183.83

100.00 19 57 47 2523.47 -29.70 61.39 56.46 93.55 20 39 51 1923.5 -28.8R 52.68

100.00 11 30 19 4292.41 11.80 172.45 47.70 62.34 12 41 52 3692.4 8.01 165.72

110.00 21 23 9 2256.37 -33.61 40.70 56.05 96.62 22 0 46 1656.4 -32.33 31.70

110.00 12 21 27 4132.27 15.23 158.32 45.72 59.02 13 30 19 3532.3 11.01 151.76

DIFFERENTIA_ CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1909 TRA-2.8924 TC3 .8484 9AU .3937 SGT 3293.5 SGR 376.6 SG3 294.1 ST 1455.6 SR 351.6 SS 771.7

RDE -.3598 RRA -.0205 RC3 -.1138 FAU .07790 RRT -.3882 RRF .3729 RTF -o9014 CRT -.7885 CRS -.6392 CST .9760

FOE -.6443 FRA 2.4102 FC5-1.9601 BSP 11193 SGB 3315.0 R23 -.0206 RI3 .9015 LSA 1662.9 MSA 269.2 SSA 27.0

60E 1.2441 BRA 2.8925 BC3 .8560 FSP 839 SOt 3296.8 SG2 346.7 THA 177.43 EL1 1482.6 EL2 212.3 ALF 168.99

LAUNCH DATE NOV 5 1964 FLIGHT TIM( 182.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC COLIC DISTANCE 469.036 EARTH TO MARS

RL 148.31LAL -.00 LOt. 42.62 VL 34.517 GAL -6.83 4ZL 87,76 HCA 131.76 SNA 221.63 ECC .34991 INC 2.2372 vl 30.043

RP 245.63 LAP 1.06 LOP 194.39 VP 22.164 GAP 19.72 AZP 91.97 TAL 333.29 TAP 125.05 RCA 144.21 Also 299.45 V2 22.522

RC 137.915 G,L 13.47 GP -1.05 ZAL 129.79 ZAP 169.67 ETS 184.45 ZN[ 156.08 ETE 355.98 ZAC 87.57 ETC 256.09 CLP 169.72

PLANETOCENTR|C CONIC

C3 32.994 VHL 5.744 DLA 14.82 RAL 179.75 RAD 6588.3 VEL 12.424 PTH 2.28 VHP 9.049 DpA -1.38 RAP 183.85 ECC 1.5450

LNCH AZ14TH LNCH TIN( L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 18 23 31 2816.93 -28.24 83.06 55.72 92.19 t_ 10 28 2216.9 -27.64 74.45

90,00 10 20 3 4502.37 9.64 189.03 47.53 63.25 11 35 3 3902.6 5.98 182.27

100.00 19 52 31 2528.82 -29.72 61.79 55.64 93.34 20 35 0 1928.8 -28.94 53.07

100.00 11 33 24 4265.91 10.96 170.93 46.84 82.02 12 44 29 3665.9 7.13 164.24

110.00 21 18 57 2259.44 -33.64 40.93 55.24 96.48 21 56 36 1659.4 -32.38 31.93

110.00 12 23 47 14_r08.06 14.36 156.97 44.64 58.65 13 32"15 3508.1 10.12 150.43

OIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1678 TRA-2.8631 TC3 .9100 BAU .4049 SGT 3343.2 SGR 370.5 SG3 308.4 ST 1464.0 SR 343.6 SS 782.3

RDE -,3444 RRA -.0111RC3 -.1204 FAU °08024 RRT -.4125 RRF .3979 RTF -.9047 CRT -.7898 CRS -.6333 CST .9745

FOE -.6444 FRA 2.4664 FC3-2.1054 BSP 11391 SG8 3363.6 R23 -.0229 R13 .9048 LSA 1673.5 MSA 268.7 SSA 26.8

806 1.2175 BRA 2.8631BC3 .9180 FSP 885 SGI 3346.7 SG2 337.2 THA 177.36 EL1 1489.5 ELI 207.2 ALF 169.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE NOV 5 1964

HELIOCENTRIC CCNIC

RL 148.31 LAL -.DO

RP 243.38 LAP 1.03

RC 140.134 GL 13.83

PLANETOCENTRIC CONIC

C3 31.663 VHL 5.627

LNCH AZMTH LNCH TIME

90.00 18 18 1

90.00 10 23 38

100.00 19 47 43

100.00 11 36 37

110.00 21 14 35

110.00 12 26 14

FLIGHT TIME 184.00 ARRIVAL DATE MAY S 1965

DISTANCE 471.796 EARTH TO MARS

LOL 42.62 VL 34.440 GAL -6.66 AZL 87.75 HCA 152.67_dIA 219.86 ECC .34344 INC 2.2530 Vl 30.043

LOP 195.30 VP 22.068 GAp 19.16 A ZP 92.00 TAL 333.6074p 126.27 RCA 144.36 APO 295.37 V2 22.547

GP -1.10 ZAL 129.31 ZAP 169.16 ETS 184.45 ZAE 156.04 ETE 356.03 Z_AC 87.60 ETC 256.07 CLp 169.22

OLA 15.31 RAL 179.51 RAD 6568.3 VEL 12.371 PTH 2.23 VHp 8.852 OpA -1.60 RAp 184.20 ECC 1.5211

L-I TIME INJ LAX ]NJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2824.29 -28.26 83.60 54.91 91.92 19 5 5 2224.3 -27.69 74.98

4474.48 8.78 187.42 46.70 62.97 11 38 12 3874.5 5.08 180.68

2535.00 -29.75 62.24 54.84 93.10 20 29 58 1935.0 -29,00 53.52

4239.00 10.10 169.40 46.00 61.72 12 47 16 3639.0 6.24 162.74

2263.19 -33.67 41.22 54.46 96.31 21 52 19 1663.2 -32.43 32.21

4083.57 13.51 153.61 43.99 38.30 13 34 17 3483.6 9.22 149.13

DIFFERENTIAL CORRECTIONS

TDE 1.1443 TRA-2.8333 TC3 .9742 8AU .4159

ROE -.3293 RRA -.0017 RE3 -.1274 FAU .08267

FOE -.8427 FRA 2.3244 FC3-2.2603 BSP 11584

BOE 1,1908 8RA 2.8333 8C3 .9823 FSP 933

LAUNCH DATE NOV 3 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3392.1 SGR 364.8 SG3 323.3 ST 1471.0 SR 335.3 8S 792.4

RRT -.4384 RRF .4244 RTF -.9078 CRT -.7913 CRS -.6313 CST .9728

SGB 34tl.7 R23 -.0252 RI3 .9080 LSA 1682.6 MSA 268.8 SSA 26.5

SG1 3395.9 862 527.5 THA 177.27 EL1 1495.2 EL2 201.8 ALF 169.58

HELIOCENTRIC CONIC

RL 148.31 LAb -.00

RP 243.12 LAp 1.01

RC 142.373 GL 14.20

PLANETOCENTRIC CONIC

C3 30.409 VHL 5.514

LNCH AZNTH LNCH TIME

90.00 18 12,17

90.00 10 _T 23

100.00 19 42 23

100.00 11 40 O

110.00 21 10 4

110.00 12 28 48

DIFFERENTIAL CORRECTIONS

TOE 1.1212 TRA_2.8021 TC3 1.0418 BAU .4271

ROE -.3180 RRA .0073 RC3 -.1549 FAU .08523

FDE -.6406 FRA 2.3833 FC3-2.4264 BSP 11756

BDE 1.1646 8RA 2.6022 8C3 1.0504 FSP 984

FLIGHT TIME 186.00 ARRIVAL DATE MAY 10 1965

DISTANCE 474.601 EARTH TO MARS

LOL. 42.62 VL 34.365 GAL -6.49 AZL 87.73 HCA 155.59 SNA 218.01 ECC .35721 INC 2.2698 Vl 30.043

bOP 196.22 VP 21.977 GAP 18.61 AZP 92.03 TAL 535.91 TAp 127,49 RCA 144.30 APO 291.53 V2 22.572

GP -1.16 ZAL 128.82 ZAP 168.64 ETS 184.47 ZA( 156.05 ETE 356.03 ZAC 87.63 ETC 256.05 CLP 168.70

DLA 15.82 RAL 179.27 RAD 6568.2 VEL 12.320 PTH 2.22 VHP

L-I TIME INJ LAT INJ L(_AG IHJ RT ASC INJ AZIATH INJ TIME

2632.60 -28.27 84.21 54.12 91.62 18 59 30

4445.86 7.69 165.78 45.90 62.72 11 41 31

2542.05 -29.77 62.77 54.05 92.83 20 24 45

4211.65 9.21 167.86 45.19 61.44 12 50 12

2267.67 -33.70 41.57 55.69 96.11 21 47 52

4058.79 12.61 154,24 43.17 57.96 13 36 27

MID-COURSE EXECUTION ACCURACY

$GT 5440.1 SSR 559.8 SG3 538.9

flflT -.4663 RRF .4527 RTF .9109

SG8 3458.9 R23 -.0275 R13 .9111

SG1 5444.2 862 317.8 THA 177.19

8.660 DPA -1.83 RAp 184.55 ECC 1.5005

PC) CST TIM INJ 2 LAT INJ 2 LONG

2232.6 -27.73 75.58

3845.9 4.17 I79.08

1942.0 -29.06 54.03

5611.7 5.33 161.22

1667.7 -32.49 32.55

3458.8 8.29 147.81

ORBIT DETERMINATION ACCURACY

ST 1477.3 SR 527.5 SS 802.3

CRT -.7954 CRS -.6274 CST .9708

LSA 1691.2 MSA 269.2 SSA 26.1

EL1 1500.5 EL2 196.2 ALF 169.85

LAUNCH DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RF 242.87'LAF .96

RC 144.629 GL 14.88

PLANETOCENTRIC CONIC

C3 29.226 VHL 5.406

LNCH AZMTH LNCH TIME

go.o0 18 6 17

90.00 10 31 25

100.00 19 36 49

100.00 11 43 30

110.00 21 5 23

110.00 12 31 30

FLIGHT TIME 188.00 ARRIVAL gATE HAY 12 1985

DISTANCE 477.468 EARTH TO MARS

LOt. 42.62 VL 34.294 GAb -8.33 AZL 87.71 HCA 154.50 SMA 216.27 ECC .33122 INC 2.2878 vl 50.043

bOP 197.14 VP 21.892 GAP 16.05 A ZP 92.07 TAb 554.22 TAp 128.72 RCA 144.64 APO 287.90 V2 22.398

GP -1.23 ZAL 128.31 ZAp 168.12 ETS 184.51 ZAE 156.11 ETE 356.03 ZAC 87.66 ETC 256.03 CLP 168.18

DLA 16.35 RAL 179.02 RAD 6566.2 VEL 12.272 PTH 2.21 VHP 8.471 DPA -2.05 RAp 184.88 ECC 1.4610

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2841.96 -28.29 84.89 53.54 91.28 18 53 39 2242.0 -27.81 76.26

4416.62 6.97 184.12 45.12 62.49 11 45 2 3816.6 3.23 177.44

2550.04 -29.80 63.36 53.26 92.52 20 19 19 1950.0 -29.13 54.62

4183.77 8.30 166.29 44.40 61.18 12 55 19 5583.8 4.39 159.68

2272.93 -33.74 41.98 52.94 95.87 21 45 16 1672.9 -32.56 32.94

4053.65 11.70 152.86 42.56 57.65 13 38 44 3433.6 7.35 146.47

OIFFERENTIAL CORRECTIONS

TOE 1.1117 TRA-2.7557 TC3 1.1324 BAU .4460

ROE -.3014 RRA .0164 RC3 -.1436 FAU .08779

FOE -.8339 FRA 2.6468 FC3-2.6005 BSP 11568

BDE 1.1319 6RA 2.7558 BC5 1.1415 FSP 1042

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8GT 3465.9 SGR 555.6 SGS 355.2 ST 1491.1 SR 319.5 SS 810.9

RRT -.5013 RRF .4815 RTF -.9165 CRT -.8007 CRS -.6208 C$T .9657

SGB 5504.0 R25 -.0214 R13 .9164 LSA 1305.0 MSA 274.7 SSA 24.8

SG1 3490.5 SG2 507.5 THA 177.05 EL1 1513.2 ELI 188.6 ALF 170.11

LAUNCH DATE NOV 5 1964 FLIGHT TIME 190.00 ARRIVAL DATE NAY 14 1965

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RP 242.60 LAp .96

RC 146.900 GL 14.97

PLANETOCENTRIC CONIC

CS 28.116 VHL 5.302

LNCH AZNTH LNCN TIME

90.00 10 0 4

90.00 10 35 39

100.00 19 31 2

100.00 11 47 21

110.00 21 0 32

110.00 12 34 21

DIFFERENTIAL CORRECTIONS

TOE 1.0738 TRA-2.7378

ROE -.2873 RRA .0260

FOE -.6310 FRA 2.7071

BDE 1.1116 BRA 2.7374

DISTANCE 480.591 EARTH TO MARS

LOL 42.62 YL 34.225 GAL -6.17 AZt. 87.69 HCA 155.42 SNA 214.63 ECC .32548 INC 2.3071 vl 30.043

LOP 196.06 VP 21.812 GAP t7.51 AZP 92.10 TAL 334.54 TAp 129.96 RCA 144.77 APO 284.48 V2 22.624

GP -1.S0 ZAL 127.80 ZAP 167.58 ETS 184.56 ZAE 156.20 ETE 556.02 ZAC 87.68 ETC 256.01CLP 167.65

DLA 16.89 RAL 178.77 RAD 6568.1VEL 12.227 PTH 2.20 VHp 8.287 DpA -2.28 RAP 183.21ECC 1.4627

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TTJA( PO CST TIM INJ 2 LAT INJ 2 LONG

2852.37 -28.30 85.65 52.58 90.90 18 47 36 2252.4 -27.88 77.01

4386.86 6.03 182.#4 44.57 62.28 11 48 46 5786.9 2.26 175.78

2556.99 -29.82 64.02 52.55 92.17 20 15 41 1959.0 -29.20 55.27

4155.48 7.37 164.70 43.65 60.95 12 56 37 3555.5 3.44 158.12

2278.97 -53.78 42.44 52.22 95.60 21 38 31 1679.0 -32.63 33.39

4008.26 10.77 151.48 41.59 57.36 13 41 9 3408.3 6.39 145.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.1866 BAU .4496 SGT 3533.4 8GR 550.9 SG3 372.4 ST 1485.8 SIR 310.7 SS 820.7

RE3 -.1317 FAU .09070 RRT -.5271RRF .5143 RTF -.9170 CRT -.7986 CRS -.6184 CST .9658

FC5-2.7927 BSP 12052 8GB 3550.8 R21 -.0523 R13 .9172 LSA 1703.8 MSA 272.3 SSA 23.1

0C3 1.1962 FSP 1093 SG1 5538.2 SGZ 297.8 THA 176.98 EL1 1506.7 EL2 184.4 ALF 170.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)
L

LAUNCH OA7( _OV 5 1984

HELIOCENTRIC COMI¢

RL 148.31 LAL -.00

RP 242.34 LAp .93

RC 148.184 GL 15.36

PLANETOCENTRIC C(_41C

C3 2T.070 VHL 5.203

LNCH AZMTH LNCN TINE

90.00 17 53 32

90.00 10 40 9

100.00 19 ZS 0

100.00 11 51 22

110.00 20 5S 30

110.00 12 37 Z2

FLIGHT TIN( 192.00 ARRIVAL DATE MAy 16 1965

DISTANCE 483o367 EARTH TO MARS

LOL 42.62 VL 34.159 GAL -8.02 AZL 87.87 HCA 158.35 SHA 213.08 ECC .31g95 IMC 2.3278 Vl 30.043

LOP 198.98 VF 21.758 GAP 18.96 AZP 92.13 TAL 334.85 TAp 131.20 RCA 144.90 Ap 0 281.25 V2 22.651

GP -1.37 ZAL 127.28 ZAP 167.04 ETS 184.63 ZAE 156.33 ETE 355.97 ZAC 87.68 ETC 256.00 CLp 187.11

DLA 17.48 RAL 1T8.51 RAD 8388.1 VEL 12.184 PTH 2.19 VHp 8.107 DPA -2.51 RAp 185.52 ECC 1.4455

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZIdTH |MJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2683.99 -28.31 86.50 51.84 90.47 18 41 16 2264.0 -27.95 77.85

4358.38 5.06 180.72 43.86 62.10 11 52 48 3756.4 1.29 174.07

2569.02 -29.84 64.77 51.81 91.77 20 T 49 1969.0 -29.28 56.01

4128.38 6.41 163.09 42.92 60.74 13 0 9 3826.6 2.46 156.58

2285.89 -33.82 42.98 51.52 95.28 21 33 36 1685.9 -32.72 33.91

3982.46 g.82 150.09 40.84 ST.O9 13 43 44 3382.5 5.42 143.77

DIFFERENTIAL CORRECTIONS

TOE 1.0470 TRA-2.7089 TC3 1.2585 BAU .4592

ROE -.2740 RRA .0354 RC3 -.1909 FAU .09363

FOE -.6241 FRA 2.7715 FC3-2.9945 ESP 12268

60E 1.0823 BRA 2.7072 0C3 1.2689 FSP 1151

LAUNCH DATE MOV 5 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3578.6 6GR 347.5 6C 3_)41.4 ST 1486.5 8R 302.1 SS 829.4

RRT -.$588 RRF .5476 RTF -.9195 CRT -.8010 CRS -.6141CST .9634

Sr_ 3595.7 R23 -.0367 R13 .9197 LSA 1706.8 MSA 274.1SSA 24.S

_k'el 3584.1 6G2 297.8 THA 176.87 ELI 1506.4 EL2 176.5 ALP 170.62

PLIGHT TIME 194.00 ARRIVAL DATE NAY 18 1965

DISTANCE 486.393 EARTH TO MARS

RL 148.31LAL -.00

RP 242.08 LAp .91

RC 151.478 GL 15.80

PLANETOCENTRICCONIC

C3 26.086 VHL 5.107

LNCH AZ14TH LNCH TIM( L-I 1114( INJ LAT

90.00 17 48 42 2878.92 -28.32

90.00 10 44 56 4328.07 4.07

100.00 !_ 18 42 2580.23 -29.97

100.00 11 58 39 4097.00 5.42

110.00 20 50 18 2293.74 -33.87

110.00 12 40 34 3956.25 8.85

OIFFERENTIAL CORRECTIONS

TOE 1.O217 TRA-2.G741 TC3 1.3358 BAU .4697

ROE -.2812 RRA ,0449 RC3 -,1709 FAU .096T0

FOE -.6150 FRA 2.8380 FC3-3.2093 OSP 12429

B0£ 1.0546 BRA 2.6744 8C3 1.3467 FSP 1214

LOL 42.82 VL 34.096 GAL -5.87 AZI. 87.65 HCA 157.27 SMA 211.61ECG .31485 INC 2.3503 Vl 80.045

LOP 199.90 V1P 21.665 GAP 18.42 AZP 92.|7 TAL 335.17 TAp 152.44 RCA 145.03 APO 278.20 V2 22.678

GP -1.46 ZAL 129.74 ZAP 166.48 ETS 184.72 ZA( 156.51 ET( 355.90 ZAC 87.68 ETC 255.99 CLp 168 56

DLA 18.02 RAL 178.26 RAD 6568.1V(L 12.143 PTH 2.18 VMp 7.931DPA -2.74 RAP 185.82 ECC 1.4293

|NJ I-ONG INJ RT A6C ,.JNJ A]_I4TH INJ TIME K) CST TIN INJ 2 LAT INJ 2 LONG

87.45 51.|3 90.00 18 34 39 22T6.9 -28.02 78.79

178.97 42.98 61.95 11 57 3 3725.1 .28 172.33

65.60 51.11 91.34 20 1 42 1980.2 -29.36 56.83

161.45 42.23 60.56 13 3 56 3497.0 1.46 154.91

43.59 50.85 94.92 21 28 30 1693.T -32.82 34.51

148.68 40.13 56.85 13 46 30 3356.Z 4.42 142.39

MID-COURSE EXECUTION ACCURACY C_BJT DETERMINATION ACCURACY

_T 3623.1 6_R 345.2 SG3 409.2 ST 1486.9 SR 293.5 88 637.7

RRT -.5927 RRF .5623 RTF -.9222 CRT -.8045 CRS -.6094 CST .9801

S¢,8 3639.5 R23 -.0403 R|3 .9224 LSA 1709.2 MSA 277.3 SSA 23.8

SG1 3628.9 $_2 277.8 THK 176.75 EL1 1505.8 EL2 172.f ALF 170.86

LAUNCH DATE kO_ S 1964 FLIGHT TIME 196.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CDNIC

RL 148.81 LAL -.00

Rp 241.79 LAP .88

RC 153.781 GL 16.24

PLANETOCENTRIC CONIC

C3 25.161 VHL 5.016

LNCH AZNTH LNCH TIRE

90.00 17 59 30

90.OO 10 50 8

100.00 19 12 5

100.00 12 0 13

110.00 20 44 49

110.00 12 43 59

DIFFERENTIAL CGRRECTIONs

TOE 1.0039 TRA-2.6327

ROE -.2490 RflA .0542

FOE -.6042 FRA 2.9062

BOE 1.0343 6RA 2.G332

DISTANCE 469.487 EARTH TO MARS

LOt. 42.62 VL 34.036 GAL -5.72 AZL 87.63 HCA 158.20 SMA 210.23 ECC .30955 |NC 2.3744 vl 30.048

LOP 200.a3 VP 21.598 GAP 15.89 AZP 92.20 TAL 335.50 TAp 133.69 RCA 145.15 APO 275.30 V2 22.706

GP -1.55 ZAL 126.19 ZAP 165.91 ET6 184.82 ZAE 158.72 ETE 355.79 ZAC 87.67 ETC 255.97 CLp 166.00

DLA 18.61 RAL 178.00 RAD 6568.0 VEL 12.105 PTH 2.17 VHp 7.758 OpA -2.97 RAp 186.12 ECC 1.4/41

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2891._1 -28,31 68.50 50.44 89.47 18 27 41 2291.3 -28.09 79.84

4292.84 3.05 177.16 42.53 61.83 12 1 41 3692.8 -.76 170.55

2592.71 -29.88 66.53 50.43 90.85 19 55 18 1992.7 -29.44 57.75

4066.8T 4.41 159.78 41.57 60.40 13 8 0 3466.T .43 153.24

2302,60 -33.92 44.27 50.21 94.52 21 23 12 1702.6 -32.92 S5.18

3929.55 7.85 147.26 39.45 36.62 13 49 29 3329.5 3.41 140.99

M%D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4277 GAU .4841 SGT 3665,4 SGR 344.4 SG3 428.9 ST 1490.9 SR 285.1 SS 845.6

RC3 -.1623 FAU .09992 RRT -.8302 RRF .6177 RTF -.9259 CRT -.8116 CRS -.6046 CST .9550

FC3-3.4380 BSP 12386 SG8 3661.5 R23 -.0401 R13 .9260 LSA 1714.1 MSA 283.9 SSA 22.6

BC3 1.4392 FSP 1279 SG1 3671.8 662 266.9 THA 176.59 EL1 1509.0 EL2 164.6 ALF 171.07

LAUNCH OAT( NOV 5 1964 FLIGHT TIN( 198.00 ARRIVAL DATE NAY 22 1968

HELIOCENTRIC CONIC

RL 148.31LAL --.00

RP 241.51 LAP .86

RC 156.092 GL 16.70

PLANETOCENTRIC CONIC

C3 24.294 VHL 4.929

LNCH AZMTH LNCH TIM(

90.00 17 31 58

90.00 10 55 42

100.00 19 5 10

100.00 12 S 8

110.00 20 39 10

110.00 12 47 38

DIFFERENTIAL CORRECTIONS

TOE .9695 TRA-2.G071

ROE -.2366 RRA .0643

FOE -.5921 FRA 2.9759

80[ .9980 6RA 2.6079

DISTANCE 492.583

LOL 42.62 VL 33.977 GAL -5.56 AZL 87.60 HCA 159.12 SHA

LOP 201.76 VP 21.536 GAP 15.36 AZP 92.24 TAt. 335.82 TAP

GP -1.65 ZAL 125.63 ZAP 165.33 ETS 164.95 ZAE 156.97 ETE

TC3 1.4948 BAU .4896

RC3 -.1937 FAU .10333

FC3-3.6623 8SP 12735

BC3 1.5073 FSP 1345

EARTH TO MARS

208.92 ECC .30465 INC 2.4007 Vl 30.043

134;95 RCA 145.27 APO 272.$7 V2 22.734

355.65 ZAC 8?.65 ETC 255.96 CLP 165.42

DLA 19.23 RAL 177.75 RAD 6568.0 V[L 12.069 PTH 2.16 VHP 7.590 DFA -3.21 RAp 186.40 ECC 1.3998

L-I TIME IHJ LAT INJ LONG ]HJ RT ASC |NJ AZ14TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2907.26 -28.30 69.67 49.77 88.88 18 20 23 2307.3 -28.15 81.00

4259.64 1.96 175.31 41.74 61.75 12 6 41 3659.6 -1,83 168.68

2606,58 -29.99 6?.56 49.79 90.31 19 48 37 2006.6 -2g.53 58.77

4035.56 3.36 156.06 40.98 60.28 13 12 24 3438.6 -.62 151.54

2312.52 -33,97 45.04 49.60 94,07 21 17 42 1712.5 -33.03 35.g3

3902.38 6.83 145.82 38.81 56.43 13 52 41 3302.4 2.37 13g.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3707.1 SGR 344.0 963 44g.6 ST 1483.0 SR 276.1 SS 853.4

RRT -.$629 RRF .6550 RTF -.9271 CRT -.8134 CRS -.6012 CST .9528

SGI3 3723.1 R23 -.0501 R13 .g274 LSA 1709.3 MSA 285.8 SSA 22.3

$61 3714.2 SG2 257.1 THA 176.46 EL1 1500.1 EL2 158.T ALF 171.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 3 1964

HELIOCENTRIC C(_AIC

RL 148.31LAL -.00

RP 241.22 LAp .83

RC 158.405 GL 17.18

PLANETOCENTR|C CONIC

C3 23.4_1VHL 4.$48

LMCH AZMTH LNCM TIM(

90.00 17 23 54

90.00 11 1 44

100.00 18 $7 53

100.00 12 10 27

110.00 20 33 15

110.00 12 51 34

FLIGHT T|H( 2DO.O0 ARRIVAL DATE MAY 24 1965

DISTANCE 495.741 EARTH TO MARS

LOL 42.62 VL 33.922 GAL -S.44 AZL 87.57 HCA 160.06 SMA 207.68 ECC .29995 INC 2.4294 vl 30.043

LOP 202.$9 VP 21.479 GAP 14.84 AZP 92.28 TAL 336.15 TAP 136.20 RCA 145.39 APO 269.97 v2 22.762

GP -1.78 ZAL 125.07 2AP 164.74 ETS 165.09 ZkE 157.25 ETE 355.47 ZAC 87.62 ETC 235.93 CLP 164.84

DLA 19.86 RAL 177.50 RAD SS68.O V(L IZ.036 P_H 2.15 VHP 7.425 OPA -3.46 RAp 186.67 ECC 1.3864

L-i TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH 1NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2925.05 -28.27 90.97 49.14 98.23 18 12 59 2325.1 -28.21 82.30

4225.18 .85 173.38 41.10 61.69 12 12 9 3625.2 -2.94 158.76

2822.D2 -29.89 68.71 49.17 89.70 19 41 35 2022.0 -29.61 59.91

4003.45 2.27 155.30 40.59 60.19 13 17 10 3403.4 -1.71 149.78

2323.$5 -34.02 45.91 49.05 93.56 21 11 58 1723.6 -33.15 36.78

$874.58 5.78 144.35 $8.21 56.25 15 56 9 3274.6 1,51 138.12

OIFFERENT|&L C_IIR(CT|ON$

TOE .9425 TRA-2,5737 TCS 1.5784 BAU .4991

RD( -.2247 RflA .0744 tiC3 -.2067 FAD .10688

FOE -.5787 FRA 3.0487 FC3-3.9406 B_P 12889

BO( .9688 BRA 2.5746 BC3 1.5899 FSP 1417

N|O-C, OURSF,. EX(CUT|ON ACCURACY

SGT 3747.8 SGR 345.7 863 471.2

RRT -.8915 RRF .6922 RTF -.9295

SGB 3763.5 R23 -.0581 RIS .9297

861 3755.4 SG2 246.9 THA 176,30

ORB|T DETERMINATION ACCURACY

ST 1478.4 SR 267.3 SS 850.?

CRT -.8189 CRS -.5972 CST .9483

LSA 1706.7 MSA 291.3 SSA 21.4

EL1 1494.7 EL2 151.7 ALF 171.49

LAUNCH OAT( NOV 5 1964 FLIGHT TINE 202.00 ARRIVAL DATE MAY 26 1955

HELIOCENTRIC C._NIC

RL 148.31 LAL -.00

RP 240.93 LAP .80

RC 150.729 GL 17.69

fiLANETOCENTREC CONIC

C3 22.72D VML 4.767

LMCH AZ141H L_H T|ME

90.00 17 15 22

90.00 11 8 20

100.00 18 50 10

100.00 12 16 14

110.00 20 Z7 3

110.00 12 55 49

01FFEREMTIAL CatR(C71ON6

TDE .9148 TRA-2.5598 TCS 1.6587 BAU .5085

ROE -.2152 RRA .0849 RC3 -.2208 FAU .11059

F0E -.5587 FRA 3.1241 FC5-4.2158 BSP 13038

B0E .9595 BflA 2.5413 BC3 1.8733 FSP 1492

DISTANCE 498.838 EARTH

LOL 42.62 VL 33.868 GAL -5.30 AZt. 87.54 NCA 180.99 SlAA 206.51ECC .29543 INC

LOP 205.82 Vie 21.425 GAP 14.$2 AZIP 92.53 TAL 536.48 TAP 137.46 RCA 145.50 APO

GP -|.88 ZAL 124.49 ZAP 154.13 ET$ 185.26 ZAi[ 157.58 ETE 355.24 ZAC 87.57 ETC

TO MARS

2.4809 vl 30.043

267.52 V2 22.791

255.94 CLP 184.24

DLA 20.52 RAL 177.28 RAO 8587.9 VEL 12.004 PTH 2.14 VHP 7.263 DpA -3.71 RAP 186.92 ECC 1.3739

L-I TINE INJ LAT |NJ LOI4G |MJ fit AS( |NJ AZMTH INJ _|14£ PO CST TIN |NJ 2 LAT [NJ 2 LONG

2944.91 -28.22 82.42 48.55 87.51 18 4_7 2344.9 -28.28 83.75

4189.27 -.31 171.39 40.69 81.88 t2 t8 10 3589.3 -4.09 164.74

293R.ZS -29.88 89.9t) 48.59 89.03 19 34 9 2039.2 -29.89 61.19

3970.18 1.15 154.47 39.96 60.13 15 22 24 3370.2 -2.84 147.95

2358.00 -34.07 46.28 48.S0 92.99 21 6 O 1736.1 -33.28 37.73

3846.09 4.70 142.85 37.$9 58.10 13 59 55 3246.1 .22 136.53

MID-COURSE EXECUTION ECCUflACT (_BIT DETERMINATION ACCURACY

S_T 3789.3 _ 349.2 $63 493.8 ST 1472.4 SR 258.5 SS 887.8

RRT -.7338 RRF .7292 RTF -.9317 CRT -.8255 CRS -.5958 CST .9432

SGB 3802.3 R25 -.0630 fl13 .9319 LSA 1702.5 MSA 298.1 ssA 20.4

IW, I 3795.0 _2 256.7 THA 176.11 ELI 1487.9 EL2 144.4 ALF 171.88

LAUNCH OATE NOV 5 1964 FLIGH_ T|N( 204.00 ARRIVAL DATE MAY 28 19S3

HELIOCENTRIC CONIC DISTANCE t02.172

RL 148,31LAL -,00 LOL 42.62 VL 3_.817 GAL -5q17 AZL 87.50 HCA

RP 240.64 LAp .77 LOP 204.56 _p 21.375 GAP 13.81 AZP 22.37 TAL

RC 153.052 ;L 18.22 GP -2.02 ZAL 125.90 ZAP 163.51 ETA 105.48 ZAE

PLANETOCENTRIC CONIC

C3 22.009 VHL 4.5910LA 21.20 RAL 177.03 RAD 6567.9 VEL 11.975

LNCH AZMTH LNCH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC

90.00 17 6 15 2967.21 -25.14 94.04 47.95

90.00 11 15 37 4151.55 -1.53 169.26 40.25

100.00 18 41 57 2658.49 -29.85 71.42 48.04

100.00 12 22 54 3935.51 -.03 152.57 39.42

110.00 20 20 33 2350.01 -34.11 47.96 48.01

110.00 13 0 27 3516.75 3.59 141.31 37.16

EARTH TO MARS

161.g2 $MA':205.40 ECC .29109 INC 2.A956 vl 30.043

336.80 TAP 136.73 RCA 145.61APO 265.19 V2 22.621

157.93 ETE 354.98 ZAC 87.51ETC 255.92 CLP 163;63"

PTH 2.13 VHP 7.105 OPA -3.$7 RAp 187.16 ECC 1.3522

|NJ AZMTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

86.69 17 55 40 2367.2 -28.30 85.38

61.72 12 24 48 5551.6 -5.2g 162,65

88.28 19 26 16 2058.5 -29.77 62.61

60.11 13 28 9 3335.5 -4.01 145.04

92.35 20 59 43 1750.O -33.41 38.79

55.98 14 4 4 3216.7 -.90 135.10

D|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .8915 TRA-2.SOtO TC3 1.7504 BAU .519r $GT 3823.2 SGR 355.2 SG3 517.6 ST 1467.6 SR 249.9 SS 874.9

R_E -.2022 RRA .0957 RC3 -.2370 FAD .11455 RRT -.7695 RIW .7653 RTF -.9343 CRT -.8346 CRS -.59t4 CST .9365

F_E -.3387 FRA 3.2008 FC3-4.5051 BSP 13074 $GB 3839.6 R23 -.0687 R13 .9346 LSA 1699.0 MSA 307.7 SSA 19.2

DOE .9141 BRA 2.5028 BC3 1.7654 FSP 1569 SGI 3832.9 SGE 226.3 THA 175.90 ELI 1482.5 EL2 136.2 ALF 171.84

LAUNCH DATE NOV 5 1964 FLIGHT TIN( 206.00 ARR|VAL DATE MAY 30 1955

HELIOCENTRIC CONIC DISTANCE 505.439 EARTH TO MARS

RL IA8.$1 LAL -.OO LOL 42.62 _L 3S.TG? GAL -3.04 AZL 97.47 HCA 1_2.86 SNA 204.$4 [CC .28695 IMC 2.5338 vt 30.0A5

RP 240.34 LAp .75 LOP 205.49 VP 21.329 GAP 13.30 AZP 92.42 TAL 337.13 TAP 139.99 RCA 145.71 APO 262.97 V2 22.851

RC 165.375 GL 18.76 GP -2.18 ZAL 123.29 ZAP 162.67 ETS 185.69 zA( 158.33 ETE 354.62 ZAC 87.43 ETC 255.91 CLP 163.01

PLANETOCENTRIC CONIC

C3 21.348 VHL 4.620 D_A 21.92 flAL 176.80 RAD 6567.R VEL 11.947 PTH 2.13 VMP 6.951 DpA -4.24 RAp 187.38 ECC 1.3513

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C ZNJ AZNTH tNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 56 20 2992.36 -28.03 95.88 47.41 85.78 17 46 12 2392.4 -28.32 87.22

go.o0 11 23 43 4111.68 -2.81 167.03 _9.88 61.81 12 32 14 $511.7 -6,56 160.38

100.00 18 _3 10 2680.10 -29.79 73.02 47.53 87.43 19 17 51 2080.1 -29.83 64.22

100.00 12 29 33 3699.18 -1.26 150,58 39.03 60.13 13 34 32 3299.2 -5.23 144.03

110.00 20 13 42 2365.59 -34.15 49.18 47.58 91.63 20 53 8 1765.6 -33.55 39.99

11_.00 15 5 31 3786.45 2.43 139,72 36.72 55.89 14 8 37 3186.4 -2.06 133.52

OIFF(RENT|AL CCRRECTIONS MID-COURIM[ EXEEUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8598 TRA-2.486§ TC3 1.8273 BAU .5268 SGT 3858.0 SIR 363.3 SG3 542.4 ST 1456.0 SR 241.0 SS 882.0

RDE -.1911 RRA .1074 RC3 -.2343 FAD .11665 RRT -.8014 RRF .8005 RTF -.9358 CR7 -.8427 CRS -.5907 CST .g$tt

FDE -.5154 FRA 3.2805 FC3-4.8119 BSP 13292 SG8 3875.1 R23 -.0806 R13 .8362 LSA 1690.1 MSA 315.1 SSA 18.3

BOE .8808 8RA 2.4719 BC3 1.$449 FSP 1650 SG1 3869.0 SGZ 216.7 THA 175.67 ELI 1470.2 EL2 128.5 ALF 172.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAUNCH DATE NOV 5 1964 FLIGHT TIME 20_.00 ARRIVAL DATE JUN 1 1965

HELIOCENTRIC C(_IIC

RL 148.31 LAL -.OO

RP 240.04 LAp .72

RC 167.697 GL 19.37

PLANET_EHTRIC C0qIC

CS 20.735 VML 4.354 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 45 32 3021.05 -27.87

90.00 11 32 50 4060.99 -4.18

100,00 18 23 42 2704.53 -29,.70

100;00 12 37 22 3860.74 -2.57

110.00 20 6 26 2383.11 -34.17

110.00 13 11 7 3754.93 1.23

OIFFER(NTIAL CORRECTIONS

TOE .8295 TRA-2.4361 TC3 1.9071 BAU .5341

RDE -,1803 RRA .1198 RC3 -.2736 FAU .12266

FOE -.4636 FRA 3.3658 FC3-5.1298 BSP 13460

80E ,8469 BRA 2.4391 8C3 1.9266 FSP 1740

DISTANCE 508.739 EARTH TO MARS

LOL 42.62 VL 33.720 GAL -4.92 AZL 87.42 HCA 163.80 SMA 203.34 ECC .28293 INC 2.5769 vl 30.043

L041_ 206.43 VP 21.287 GAP 12.60 kip 92.47 TAL 337.46 TAP 141.26 RCA 145.81 APO 260.88 V2 22.881

GP -2.35 ZAL 122.68 ZAP 162.22 ITS 185.95 Zk( 158.75 ETE 354.19 ZAC 67.32 ETC 255.90 CLP 182.37

22.67 RAL 176.59 RAG 6567.8 VEL 11.921 PTH 2.12 VHP 6.800 DPA -4.$3 RAP 187.58 ECC 1.3412

INJ LONG INJ _T ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

97.96 48.91 84.75 17 35 53 2421.1 -28.30 89.52

164.66 39,61 61.97 12 40 39 3469.0 -7.90 137.96

74.83 47.07 86.48 19 8 46 2104.5 -29.68 66.03

148.47 38.71 60.21 13 41 42 3260.7 -6.31 141.90

50.55 47.19 90.82 20 46 9 1783.1 -33.68 41.34

138.08 36.34 55.84 14 13 42 3154.9 -3.26 131.87

MID-COURSE (xECUTIC_I ACCURACY ORBIT OETERNINATION ACCURACy

SGT 3691.1 SGAt 374.4 SG3 568.3 ST 1444.0 SR 23E.2 SS 888.8

RRT -.8319 RRF .8333 RTF -.9376 CRT -.8529 CRS -.5898 CST .9234

SG8 3909.1 RZ3 -.0920 R13 .9380 LSA 1680.0 MSA 326.1 SSA 17.L

SG1 3903.6 SG2 207.1 THA 175.41 EL1 1457.6 EL2 120.1 ALF 172.14

LAUNCH DATE NOV 5 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CONIC DISTANCE 512.070 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL $3o675 GAL -4.79 AZL 87.37 HCA 164.74 S44A 202.40 ECC .27910 INC 2.6246 V1 30.043

RP 239.73 LAp .69 LOP 207.37 VP 21.248 GAP 12.$0 AZP 92.53 TAL 337.78 TAp 142.53 RCA 145.91 APO 258.68 V2 22.912

RC 170.016 GL 20.01 GP -2.55 ZAL 122.03 ZAP 161.54 ITS 166.25 ZAE 159.21 ETE 353.68 ZAC 87.20 ETC 255.90 CLP 161.72

PLAN_TOCENTRIC CONIC

C3 20.169 VHL 4.491 OLA 23.45 RAL 176.40 RAD 8387.8 VEL 11.897 PTH 2.11 VHp 6.652 DpA -4.82 RAP 187.76 ECC 1.3319

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

90.00 18 33 32 3054.19 -27.64 100.$6 46.44 83.57 17 24 26 2454.2 -26.24 91.74

90.00 11 43 18 4022.82 -5.66 162.06 39.43 62.21 12 50 21 3422.6 -9.33 155.31

100.00 18 13 20 2732.43 -29.57 76,90 46.65 85.41 18 58 32 2132.4 -29.69 68.11

100.00 12 48 12 3619.82 -3.95 146.EO 38.49 60.35 13 49 51 3219.6 -7.87 139.61

110.00 19 58 40 2402.89 -34.16 52.09 46.87 89.90 20 38 43 1802og -33.82 42.67

110.00 13 17 21 3721.92 -.03 136.36 38.05 55.82 14 19 23 3121.9 -4.5E 130.14

DIFFERENTIAL C_RRECTIONS MID-COURSE ExECUTION ACCURACY oRBIT OETERMINAT[ON ACCURACY

TOE .8040 TRA-2.3979 TCS 1.9953 8AU .5439 SGT 3922.3 SGR 389.7 963 595.8 ST 1433.8 SR 224.0 33 896.5

RDE -.1700 RRA .1328 RC3 -.2960 FAU .1273§ RRT -.8603 RRF .863) RTF -.9396 CBT-.8666 CRS -.5944 CST .9152

FDE -,4563 FRA 3.4483 FC3-5,4749 BSP 13469 SG6 3941,6 R23 -,1043 R13 ,9400 LSA 1671.9 MSA 338.0 SSA 16.0

6DE .8217 BRA 2.4016 BC3 2.0171 FSP 1821 SG1 3936.6 SG2 197.9 THA 175.19 EL1 1446.9 EL2 110.8 ALF 172.24

LAUNCH DATE NOV 5 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN § 1965

HELIOCEHTRIC COHIC DISTANCE 515.430

RL 148.31LAL -.OD LOL 42.62 VL 33.631GAL -4.68 AZL 87.32 HCA

RP 239.42 LAP .66 LOP 208.32 VP 21.213 GAP 11.81AZP 92.60 TAL 338.11 TAp 143.80 RCA 146.09 APO 236.99

RC 172.331GL 20.70 GP -2.77 ZAL 121.42 Zkp 160.85 ITS 186.60 ZAE 159.70 ETE 353.04 ZAC 87.04 ETC 253.89

PLANETOCENTRIC CONIC

C5 _.651VHL '4.433 OLA 24.28 RAL 176.23 RAD 6367.8 VEL 11.876 PTH 2.11VHP 6.507 Dpk -5.14 RAp 187.92 ECC 1.3234

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 19 37 3093.19 -27.31 103.16 46.00 82.20 17 11 30 2493.2 -28.10 94.59

90.00 11 55 33 3971.24 -7.28 139.15 39.38 62.56 13 I 45 3371.2 -lO.gD 152.34

100.00 18 1 50 2764.67 -29.37 79.27 46.28 84,17 18 47 35 2164.7 -29.87 70.50

100.00 12 56 21 3774.99 -3.45 143.74 38.39 60.36 13 39 16 3175.0 -9.33 137.10

110.00 19 50 18 2423.37 -34.17 53.85 46.63 88,86 20 30 43 1825.4 -33.95 44.61

110.00 13 24 23 3607.03 -1.37 134.34 33.85 53.84 14 25 50 3087.1 -5.84 128.31

EARTH TO MARS

165.69 SMA 201.50 ECC .27542 ZNC 2.6796 v! 30.043

V2 22.943

CLP 161.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7736 TRA-2.3638 TC3 2.0731 BAU .$311 SGT 3931.2 SGR 408.3 SG3 623.9 ST 1419.1 SR 215.6 SS 904.2

ROE -.1394 RRA .1473 RC3 -.3203 FAU .13203 RRT -.8833 RRF .8903 RTF -.9413 CRT -.8813 CR8 -.§966 CST .9038

FOE -.4165 FRA 3.5440 FC3-§.8169 BSP 13642 SG8 3972.3 R23 -.1183 R13 .9420 LSA 1638.9 HSA 354.8 3SA 14.6

DOE .7898 8RA 2.3684 6C3 2.0976 FSP 1926 SG1 3967.8 SG2 169.2 THA 174.76 EL1 1431.8 ELI 101.0 ALF 172.34

LAUNCH DATE NOV 5 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 7 1965

EARTH TO MARS

166.63 SMA 200.64 ECC .27189 INC 2.7417 vl 30.045

338.43 TAP 145.07 RCA 146.09 APO 255.19 V2 22.975

160,21 ETE 332.26 ZAC 86.84 ETC 255.88 CLP 160.36

HELIOCENTRIC CONIC DISTANCE $18.818

RL 148.31 LAb -.00 LOL 42.62 Vb 33.590 GAL -4.56 AZL 87.26 HCA

RP 239.11 LAP .63 LOP 209.26 VP 21.181 GAp 11.33 AZP 92.67 TAt.

RC 174.639 GL 21,45 GP -3.03 ZAL 120.77 ZAp 160.14 ITS 187.01 ZAE

PLANETOCENTRIC CONIC

C3 19.181 VHL 4.$80 DLA 23.17 RAL 176.10"RA0 6567.8 VEL 11.836 pTH 2,10 VHP 6.366 DPA -5.49 RAp 188.05 ECC 1.3157

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZIATH INJ TIME

90.00 16 4 4 3140.39 -26.83 106.33 45.39 80.37 16 56 24

90.00 12 10 21 3912.39 -9.10 153.81 39.50 63.07 13 13 34

100.00 17 48 50 2802.60 -29.08 82.03 45.96 82.74 18 33 33

100.00 13 8 16 3723.62 "-7.10 140.99 36.42 60.69 14 10 21

110.00 19 4l 10 2451.16 -34.11 35.86 46.46 87.67 20 22 1

110.00 15 32 26 3649.82 -2.79 132.60 35.76 53.92 14 33 15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .740§ TRA-2.3312 TC3 2.1440 8AU .3370 SGT 3977.4 SGR 432.3 SG3 653.3

RDE -.1489 RRA .1636 RC3 -.3484 FAU .13690 RRT -.9062 RflF .9144 RTF -.9428

FOE -.3724 FRA 3.6400 FC3-6.1791 BSP 13824 SG8 4000.9 R23 -.1376 R13 .943§

BOE .7353 8RA 2.3369 8C3 2.1721 FSP 2029 SG1 3996.7 SG2 182.0 THA 174,36

PO CST TIM |NJ 2 LAT INJ 2 LONG

2340.4 -27.83 98.02

3312.6 -12.65 148.92

2202.6 -29.78 73.32

3125.6 -10.92 134.30

1851.2 -34.06 46.61

3049.8 -7.24 126.34

ORBIT DETERMINATION ACCURACY

ST 1401.3 SR 207.3 SS 9t3.0

CRT -.8974 CRS -.6050 CgT .892g

LSA 1644.1MSA 370.3 SSA 13.5

EL1 1413.6 EL2 90.8 ALF 172.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV § 1964

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 238.79 LAP .60

RC 176.939 GL 22.27

PLANETOCENTRIC CONIC

C3 18.762 VHL 4.332

LNCH AZMTH LNCM TIME

90.00 13 44 31

SO.DO 12 29 ?

lOO.DO 17 33 40

100.00 13 22 40

110.00 19 31 3

110.00 13 41 46

FLIGHT TIM4[ 216.00 ARRIVAL DATE JUN 9 1965

DISTANCE 522.232 EARTH TO MARS

LOt. 42.82 VL 33.550 GAL -4.45 AZL 87.19 HCA 167.58 SMA 199.83 ECC .26850 INC 2.8130 vl 30.043

LOP 210.21 VP 21.153 GAP 10.85 AZP 92.75 TAL 338.73 TAp 146.34 RCA 146.18 APO 253.49 v2 23.007

GP -3.33 ZAL 120.11 ZAp 159.40 ET8 1a7.49 7AE 160.75 ETE 351.30 ZAC 86.60 ETC 255.87 CLP 159.66

DLA 28.12 RAL 176.00 RAD 6567.8 VEL 11,838 PTH 2.10 VHP 6.229 OpA -5.87 RAp 188.15 ECC 1.3088

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3200.30 -26.09 110.76 45.17 78.58 16 37 51 2600.3 -27.40 102.34

3842.27 -11.24 151.75 39.86 63.84 13 33 10 3242.3 -14.67 144.75

2848.43 -28.64 85.39 45.66 81.03 18 21 8 2248.4 -29.58 76.71

3669.37 -8.95 137.84 38.65 61.38 14 23 49 3069.4 -12.70 131.07

2481.12 -34.01 58.19 46.38 86.30 20 12 25 1881.1 -34.15 48.95

3609.45 -4.33 130.48 35.82 56.06 14 41 55 3009.4 -8.75 124.19

DIFFERENTIAL CCRRECTION$

TOE .7128 TRA-2.2931 TC3 2.2213 BAU .5653

ROE -.1368 RRA .1813 RC3 -.3814 FAU .14225

FDE -.3275 FRA 3.7348 FC3-6.5633 8SP 13870

60E .7260 BRA 2.3003 BC3 2.2538 FSP 2124

LAUNCH DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31LAL -.OO

RP 238.47 LAP .58

RC 179.231 GL 23.19

PLAN£TOCENTRIC CONIC

CS 18.398 VHL 4.289

LNCH AZMTH LNCH TIME

90.00 15 17 52

9O.OO 12 55 25

100.00 17 13 5

100.00 13 40 52

110.00 19 19 37

110.00 13 52 50

DIFFERENTIAL C(_R£CTION8

TOE .6842 TRA-2.Z557 TC3 2.2918 BAU .5730

ROE -.1284 RRA .2016 RC3 -.4192 FAU .14759

FOE -.2706 FRA 3.8393 FC3-8.9453 BS4P 13935

BDE .6962 BRA 2.2647 BC3 2.3298 FSP 2233

MID-COURSE ExECuTION ACCURACY

SGT 4000.5 SGR 482.8 SG3 684.6

RRT -.9241 RRF .9346 RTF -.9444

SG8 4027.Z R23 -.1575 R13 .9451

SGI 4023.4 SG2 175.8 THA 173.89

FLIGHT TIME 218.00

DISTANCE 5ZS.GT'Z

LOt. 42.62 VL 33.511 GAL -4.34 AZL 87.10 HCA 168.54 SMA

LOP 211.17 VP 21.127 GAP 10.38 AZP 92.84 TAL 339.07 TAp

GP -3.69 ZAL 119.42 ZAP 158.83 ETS 188.05 ZAE 161.32 ETE

DLA 27.13 RAL 175.95 RAD 6567.7 VEL 11.823 PTH 2.09 VHp

L-I TIME INJ LAT INJ IONG INJ RT ASC INJ AZMTH INJ TIME

$284.13 -24.83 116.58 44.65 75.92 16 12 36

3749.23 -13.98 146.28 40.59 65.12 13 57 54

2909.28 -27.95 89.55 45.43 78.95 18 3 31

$602.36 -11.11 134.04 39.13 62.07 14 40 55

2518.52 -33.82 60.94 48.41 84.68 20 I 34

3564.83 -6.02 128.13 36.06 56.29 14 52 14

MID-COUR_M[ EXECUTION ACCURACY

SGT 4020.9 MA 500.4 SG3 716.9

RRT -.9388 RRF .9512 RTF -.9460

SGB 4051.9 RZ3 -.1785 R13 .9469

SG1 4048.3 SGZ 171.2 THA 173.32

ORBIT DETERMINATION ACCURACY

ST 1385.5 SR 200.6 SS 923.0

CRT -.9172 CRS -.6206 CST .8801

LSA 1631.0 MSA 388.4 SSA 12.3

EL1 1397.5 EL2 79.2 ALF 172.41

ARRIVAL DATE JUN 11 1965

EARTH TO MARS

199.06 ECC .26526 INC 2.8967 Vl 30.043

147.61 RCA 146.26 APO 251.86 V2 23.040

350.11 ZAC 86.31 ETC 255.86 CLP 158.94

6.094 OpA -6.28 RAp 188.21 ECC 1.3028

CST TIM INJ 2 LAT INJ 2 LONG

2684.1 -26.32 108.32

3149.2 -17.22 139.11

2306.2 -29.19 80.96

3002.4 -14.76 127.16

1916.5 -34.18 51.71

2964.8 -10.41 121.79

ORBIT DETERMINATION ACCURACY

ST 1367.8 SR 194.4 SS 934.9

CRT -.9390 CR5 -.6401CST .8637

LSA 1_16.5 MSA 411.7 SSA 11.0

EL1 1380.0 EL2 66.3 ALF 172.38

LAUNCH DATE NOV 5 1964 FLIGHT TI_ 220.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC

RL 148.31 LAL -.DO

RP 238.14 LAp .3§

RC 181.513 GL 24.21

FLANETOCENTRIC CONIC

C3 18.094 VHL 4.254

LNCH AZMTH LNCH TIME

90.00 14 18 50

90.00 13 54 38

100.00 16 50 16

_00.00 14 3 52

110.00 19 6 19

110.00 14 6 18

DIFFERENTIAL CORRECTIONS

TOE .6544 TRA-2.2189

ROE -.1179 RRA .2251

FOE -.2079 FRA 3.9453

80[ .6650 BRA 2;2303

DISTANCE 529.135 EARTH TO MARS

LOt. 42.82 VL 33.474 GAL -4.24 AZL 87.00 HCA 169.49 SMA 198.33 ECC .26214 INC 2.9952 vl 30.043

LOP 212.12 VP 21.105 GAP 9.91 kIP 92.95 TAL 339.39 TAp 148.88 RCA 146.34 APO 250.32 V2 23.073

GP -4.11 ZAL 118.71 ZAp 157.83 ETS 188.72 ZAE 161.89 ETE 348.60 ZAC 85.94 ETC 255.85 CLP 158.20

TC3 2.3539 8AU .5804

RC3 -.4638 FAU .1533T

FC3-7.3386 BSP 14004

BC3 2.3992 FSP 2341

DLA 28.28 RAL 175.97 RAD 6567.7 VEb 11.810 PTH 2.09 VHp S.964 OpA -6.76 RAp 188.23 ECC 1.2978

L-I TIME INJ LAT INJ LONG [NJ RT kSC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3473.48 -21.10 129.20 4_.27 70.67 15 16 44 2873.5 -23.55 121.38

3552.08 -19.25 134.22 42.54 68.82 14 53 48 2952.1 -21.96 126.59

2985.18 -26.79 95.13 45.12 76.23 17 40 1 2385.2 -28.42 86.71

3515.61 -13.82 129.03 40.02 63.23 15 4 27 2915.6 -17.31 121.97

2559.34 -33.50 64.24 46.56 82.75 19 48 58 1959.3 -34.14 55.06

3514.22 -7.92 125.45 36.55 56.64 15 4 52 2914.2 -12.26 119.04

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4038.1 $GR 547.2 SG3 750.6 ST 1348.1SR 189.8 SS 948.9

RRT -.9497 RRF .9646 RTF -,9473 CRT -.9609 CRS -.6687 CST .8465

$GS 4075.0 R23 -.2024 R13 .9484 LSA 1601.2 MSA 433.6 SSA 9.8

SGI 4071.5 SG2 169.9 THA 172.65 EL1 1360.4 EL2 52.1ALF 172.28

LAUNCH DATE NOV 5 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC DISTANCE 552.621 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 33.439 GAL -4.14 AZL 86.89 HCA 170.45 SNA 197.63 ECC .25916 INC 3.1137 Vl 30.043

RP 237.81 LAP .52 LOP 213.08 VP 21.088 GAP 9.45 AZP 95.07 TAL 339.70 TAp 150.15 RCA 146.41 APO 248.85 V2 23.106

RC 183.786 GL 25.39 GP -4.62 ZAL 117.97 ZAP 156.99 ETS 189.52 ZAE 162.47 ETE 346.69 ZAC 85.49 ETC 255.83 CLP 157.44

PLANETOCENTRIC CONIC

C3 17.860 VHL 4.226 DLA 29.54 RAL 176.08 RAO 6567.7 VEL 11,800 PTH 2.09 VHP 5.837 DpA -7.30 RAp 188.19 ECC 1.2939

LNC.H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

81.21 12 55 13 3742.07 -21.11 148.94 43.16 68.84 13 57 35 3142.1 -23.80 141.20

98.79 15 19 -6 3277.43 -21.10 114.80 43,16 68.83 16 13 44 2677.4 -23.79 107.07

100.00 16 6 36 3124.39 -24.18 104.84 44.55 71.87 16 59 0 2524.4 -26.43 96.57

100.00 14 50 4 3370.35 -18.09 120.36 41,82 65.79 15 46 15 2770.3 -21.21 112.95

110.00 18 30 8 2612.95 -32.96 68.33 46.82 80.39 19 33 41 2012.9 -33.94 59.23

110.00 14 23 21 3454.55 -10.14 122.26 37.38 57.18 15 20 56 2854.6 -14.39 115.74

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6246 TRA-2.1816 TC3 2.4069 BAU .5878 SGT 4051.4 SGR 605.7 SG3 785.4 ST 1327.0 8R 187.3 68 966.3

ROE -.1067 RRA .2530 RC3 -.5165 FAU .15931 RRT -.9578 RRF .9750 RTF -.9485 CRT -.9813 CR8 -.7048 CST .8237

FOE -.1323 FRA 4. 0389 FC3-7.7225 BSP 14053 SG6 4096.4 RZ5 -.2255 R13 .9499 LSA 1585.7 MSA 464.3 SSA 8.5

BDE .6337 BRA 2.1962 BC3 2.4617 FSP 2454 SG1 4092.8 $62 172.1 THA 171.83 ELl 1339.7 EL2 35.7 ALF 172.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 5 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 237.48 LAP .49

RC 196.049 GL 26.75

PLANETO(EMTRIC CONIC

C3 17.713 VHL 4.209

LNCH AZNTH LNCH TIME

76.91 12 24 0

103.09 15 52 10

76.91 12 24 0

103.09 15 52 10

110.00 18 29 3

110.00 14 46 18

DIFFERENTIAL CORRECTIONS

TOE .5926 TRA-2,1475 TC3 2.4402 BAU .5939

ROE -.0944 RRA .2872 RCS -.§787 FAU .1652§

FOE -.0402 FRA 4.1845 FC3-8.0788 99P 14187

8DE .6000 BRA 2.1867 8C3 2.S079 FSP 2583

D|VTANCE 538.128 EARTH TO MARS

LOL 42.62 VL 33.408 GAL -4.04 AZL 86.74 HCA 171.41 SMA 196.97 ECC .25631 INC 3.2591 VI 30.043

LOP 214.04 VP 21.069 GAP 8.99 AZP 93.22 7AL 340.01 TAp 151.42 RCA 146.49 Apo 241.46 v2 23.140

6P -5.24 ZAL 117.19 ZAP 156.10 ET8 190.50 ZAE 163.04 ETE 344.24 ZAC 84.92 ETC 253.82 CLp 156.63

DLA 30.97 RAL 176,32 RAD 6587.7 VEL 11.794 PTH 2.09 VHp 5.715 DPA -7.94 RAp 188.09 ECC 1.2915

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3842.43 -22.13 136.86 43.68 67.76 13 28 3 3242.4 -24.93 149.11

3173.22 -22.11 107.46 43.67 67.75 16 45 3 2573.2 -24.94 99.72

3842.43 -22.13 138.86 43.68 67.76 13 28 3 3242.4 -24.95 149.11

3173.22 -22.11 107.46 43.67 67.73 16 43 3 2573.2 -24.94 99.72

2684.01 -32.03 73.67 47.17 77.36 19 13 49 2084.0 -33.43 64.72

3379.64 -12.87 118.17 38.72 58.06 15 42 36 2779.6 -17.00 111.50

MIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4061.4 SGR 879.5 SG3 821.3 ST 1304.2 SR 188.2 SS 989.6

RRT -.9835 RRF .9828 RTF -.9496 CRT -.9958 CRS -.7492 CST .8016

868 4117.8 R23 -.2469 R13 ,9313 LSA 1571.0 MSA 497.5 SSA 7.4

SG1 4113.9 SG2 1'79.6 THA 170.83 £L1 1317.6 EL2 17.0 ALF 171.82

LAUNCH DATE NOV 5 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUN 19 1965

HELIOCENTR]C C.ONIC DI$TANCE 339.637 EARTH TO MARS

RL 148.31LAL -.00 LOL 42.82 VL 33.373 GAL -3.94 AZL 86,56 HCA 172.37 $MA 196.34 ECC .25337 INC 3.4408 vl 30.043

RP 237.15 LAp ,48 LOP 215.00 VP 21.058 GAP 8.54 AZP 93.41 TAL 340.31 TAP 152.68 RCA 146.56 APO 246.13 V2 23.174

RC 188.300 GL 28.38 GP -6.03 ZAL 116.34 ZAP 155.14 ETS |91.79 ZAE 163.36 ETE 341.04 ZAC 84.18 ETC 255.80 CLP 135.84

PLAN_TOCENTRIC CONIC

C3 17.679 VHL 4.203 OLA 32.61 RAL 176.72 RAD 8387.T VEL 11.792 pTH 2.09 VHP 3.597 DpA -8.72 RAp 187.90 ECC 1,2910

LNCH A2MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

73.10 11 39 35 3923,46 -23.23 183.52 44.56 66.48 13 4 39 3323.5 -26.23 155.76

106.90 18 19 47 3091.30 -23.24 101.76 44.35 66.45 17 11 19 2491.3 -26.22 gA.00

73.10 11 59 33 3923.46 -23.23 163.52 44.36 66.46 13 4 39 3323.5 -26.23 155.76

106.90 16 19 47 3091.30 -23.24 t01.76 44.53 66.43 17 11 19 2491.3 -26.22 94.00

110.00 17 57 26 2790.40 -30.18 81.40 47.41 73.13 18 43 58 2190,4 -32.19 72.77

110.00 13 21 8 3272.$6 -16.63 112.16 41.00 38.71 16 13 40 2672.4 -20.55 105.20

DIFFERENTIAL CORRECTIOI8 MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5856 TRA-2.1082 TC3 2.4834 BAU .6029 SGT_ 4085.0 SGR ?74.3 SG3 837.9 ST 1282.3 SR 195.D Ss 1017.2

ROE -.0812 RRA .3881RC3 -,8353 FAU .17173 RRT -._ND71 RRF .9883 RTF -.9506 CRT -.9966 CR8 -.8006 CST .7743

FOE .0604 FRA 4.3083 FC3-8.4087 BVP 14201 _ 4138.1RZ3 -,2838 R13 .9529 LSA 1559.3 MSA 534.7 SSA 6.2

• 8DE .5714 BRA 2.1337 BC3 2,$510 FSP 2695 $61 4133.3 862 193.8 THA 169.54 EL1"1297.2 EL2 10.4 ALF 171.37

LAUNCH DATE NOV 5 1g64 FLIGHT TIME 228.00 ARRIVAL DATE JUN 21 1965

NELIOCENTRIC CONIC

RL 148.31 LAL -.OD

RP 236.81 LAP .43

RC 190.540 GL 30.36

PLANETOCENTRIC CONIC

C3 17.808 VHL 4.Z20

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

69.30 11 38 37 3997.49 -24.50

110.70 16 45 59 3020.59 -24.49

69.30 11 38 37 3997.49 -24.50

110,70 16 45 59 3020.59 -24.49

69.30 11 38 37 3997.49 -24.30

110.70 16 45 39 3020.59 -24.49

OIFFERENTIAL CORRECTIONS

TDE .5381 TRA-2.0729 TC3 2.4584 BAU .6117

RDE -.0653 RRA .3839 RC3 -.7484 FAU .17810

FOE .1849 FRA A.4464 FC3-8.6396 B_IP 14323

BDE .§420 BRA 2.1081BC3 2.5698 FSP 2821

DISTANCE 543.205

LOL 42.62 VL 33.342 GAL -3.85 AZL 86.32 HCA

LOP 213.g6 VP 21.043 GAP 8.10 AZp 93.6§ TAL

GP -7.05 ZAL 115.41 ZAp 154.09 ET$ 193.28 ZAE

EARTH TO MARS

175.33 SMA 195.75 ECC .25095 XMC 3.6756 vl 30.043

540.61 TAp 153.95 RCA 146.62 Apo 244.8? V2 23.20g

163.98 ETE 336.83 ZAC 83.22 ETC 255.7? CLP 155,00

DLA 34.56 RAL 177.37 RAD 6367.7 VEL 11.798 pTH 2.0g VHp 5.486 DPA -9.69 RAp 187.58 ECC 1.2930

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

169.88 45.97 64.82 12 45 14

96.90 43.96 64.81 17 36 Ig

169.88 45.97 64.82 12 45 14

96.90 45.96 64.81 17 36 19

169.88 45.97 64.82 12 45 14

96.90 45.96 64.81 17 36 19

MID-COURSE EXECUTION ACCURACY

SGT 4064.5 SGR 898.3 $G3 894.7

RRT -,9689 RRF .9924 RTF -.9313

8GB 4162.6 R23 -.2751 R13 .g544

SG1 4136.9 SG2 217.5 THA 167.88

PO CST TIR INJ 2 LAT |NJ 2 LONG

3397.5 -27.68 162.12

2420.6 -27.67 89.14

3397.5 -27.68 162.12

2420.6 -27.67 89,14

3397.5 -27.68 162.12

2420.6 -27.67 89.14

ORBIT DETERMINATION ACCURACY

ST 1260.6 SR 210.4 SS 1054.5

CRT -.9827 CRS -.8537 CST .7438

LSA 1552.9 MSA 577.8 SSA 5.1

ELI 1277.4 EL2 38.5 ALF 170.68

LAUNCH DATE NOV 5 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 148.$1 LAL -.OO LOt. 42.62 VL 33.313 GAL

RP 236.46 LAp .40 LOP 216.93 VP 21.036 GAP 7.66

RC 192.768 GL 32.86 GP -8.41 ZAL 114.34 ZAP 132.88

PLANETOCENTRIC CONIC

C3 18.179 VHL 4.264 DLA 36.95 RAL 178,41 RAD 6367°7

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

65.21 11 20 2 4070.26 -25.91

114.79 17 12 30 2937.30 -23,90

65.21 11 20 2 4070.26 -23.91

114.79 17 12 50 2937.50 -25.90

65.21 11 20 2 4070.26 -23.91

114.79 |7 12 30 2957.50 -23.90

DIFFERENTIAL CORRECTIONS

TDE .3181 TRA-2.0347 TC3 2,4216 BAU .6249

RDE -.046! RRA .4572 RC3 -.8642 FAU .18458

FOE .5259 FRA 4.5882 FC3-8.7905 BSP 14384

BDE .5202 BRA 2.0834 BC3 2.5712 FSP 2934

DISTANCE 346.773

-3.?7 AZL 86.01HCA

AZP 93.97 TAL

ET$ 195.31ZAE

EARTH TO MARS

174.30 _AA 193.18 ECC .24845 INC 3.9905 vt 30.043

340,91 TAp 155.21RCA 146.69 Apo 243.67 v2 23.244

164.20 ETE 331.21 ZAC 81.91ETC 255.73 CLP 154.13

VEL 11.814 pTH 2.09 VHp 5.383 DpA -10.97 RAp 187.08 ECC 1.2992

INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

176.43 48.18 62.69 12 27 32 3470.3 -29.35 168.71

92.63 48.18 62.68 18 2 8 2357.3 -29.34 84.91

176.45 48.18 62.69 12 27 52 3470.3 -29.35 168.71

92.63 48.18 62.68 18 2 8 2337.3 -29.34 84.91

176.43 48.18 62.69 12 27 52 3470.3 -29.35 168.71

92.85 48.18 62.88 18 2 8 2337.3 -29.34 84.91

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 4036.3 SGR 1066.8 SG3 930.2 ST 1241.8 8R 239.9 SS 1100.9

RRT -,969| RRF .9951 RTF -.9519 CRT -.9443 CR8 -.9015 CST .7094

SGB 4194.2 R23 -.2800 R13 .9563 LSA 1553.1 MSA 627.1 sSA 4.1

SG1 4186.6 SG2 253.3 THA 163.64 ELI 1262.3 EL2 77.6 ALF 169.62
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JPL TM $3_100 EARTH--MARS TRAJECTORIES (VOL. 1, I_)

LAUNCH DATE NOV 5 1984 FLIGHT TIM( 232.00 ARR|VAL DATE JUN 25 1965

MEL|OCENTRIC CONIC

RL 148.31 LAL -.00

RP 236.12 LAP ._

RC 194.183 GL 36.14

PLA_[TO¢ENTRIC CONIC

C3 18.977 VHL 4.356 DLA

LNCN AZMTH LNCH TIN( L-I TIM( ll_J _AT

60.53 11 3 47 4146.52 -27.50

119.47 17 42 27 2901.41 -27.48

80.53 11 3 47 4146.52 -27.50

119.47 17 42 27 2901.41 -27.48

60.53 11 3 47 4146.52 -27.50

119.47 17 42 27 2901.41 -27.40

DiFFERENTiAL CGIRgECTI_ONS

TOE .$170 TRA-1.9888 TC3 2.3460 BAU .6485

ROE -.0240 99A .5594 9C3-1.0129 FAU .19165

FOE .4648 FDA 4.7119 FC3-8.7429 BSP 14545

BO[ .5173 BRA 2.0660 BC3 2.5553 FSP Z989

DI9TANCE 550.35g EARTH TO MARS

LOL 42.62 VL 33.264 GAL -3.68 AZL 85.56 HCA 175.27 SNA 194.64 ECC .24605 iNC 4.4344 vt 30.043

LOP 217.90 VP 21.030 GAP T.23 AZP 94.42 TAL 341.20 TAR 156.47 RCA 146.75 APO 242.53 V2 23.279

GP -10.32 2AL 113._ TAP 151.42 E_$ 198.05 ZAE 164.00 ETE 323.74 ZAC 80.06 [TC 255.65 CLP 153.20

39.96 RAL 190.08 RAO 8567.8 VEL 11.847 PTH 2.10 VHP 5.299 DpA -12.72 RAp 186.30 (CC 1.31Z3

1NJ LONG 19J 9T ASC INJ A_ATH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

185.72 51.71 59.77 12 12 54 3546.5 -31.29 176.05

88.98 31.70 59.76 18 30 49 2301,4 -31.28 81.31

183.72 51.7! 59.77 12 12 54 3546.5 -31.29 176.05

J8.99 5t.70 59.76 18 30 46 2301.4 -31.28 81.31

183.72 31.71 39.77 12 12 54 3546.5 -31.29 176.05

88.98 51.70 59.76 16 30 48 2301.4 -31.28 81.31

NID-COUg$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4055.8 $GR 1304.3 SG3 961.2 ST 1230.6 SR ZDO.R $8 1150.0

99T -.96Q1 W .9t)68 RTF -.9521 CRT -.8880 CRS -.9379 CST .6735

4241.3 925 -.2786 R13 .9587 LSA 1568.5 NSA 679.2 SSA 3.2

SG1 4250.Z SG2 507.0 THA 162.51 EL1 1257.7 EL2 130.9 ALF 168.01

LAUNCH DATE NOV 5 1964 FLIGHT TZM( £34.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC

9L 148.31 LAL -.00

RP 235.77 LAP .33

RC 197.183 GL 40.63

PLAN(TOCENT91C CONIC

CS 20.814 VHL 4.540 DLA

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT

54.86 10 51 4 4Z32.18 -_. 18

125.14 18 17 54 2855.05 0_. 16

34.86 10 51 4 4232.16 029.18

123.14 16 17 54 2855.05 *_.16

54.86 10 51 4 4252.18 -29. 18

125.14 16 17 54 2855.0§ -'n.16

DIFFERENT 1AL CasRIrc T I ORS

11)[ 52i8 TRA-l.9657 TC3 9.1311 IAU .6722

ROE .0136 99A .T2R1 9C3-1.1727 FAU .19386

FOE .6717 FRA 4.9037 FC3-6.1431 8JP 15007

ROE .5270 99A 2.0944 RC3 2.4399 F_P 3164

DISTANCE 555.969 EARTH TO MARS

LOL 42.62 VL 33.95? GAL -3.60 AZL 84.89 HCA 176.24 SMA 194.19 ECC .24376 INC 5.1130 vl 30.043

LOP 216.66 _p 21.027 GAP G.80 AZP 95.10 TAL 341.48 TAp t57.73 RCA 146.80 APO 241.44 V2 23.315

GP -13.16 ZAL 111.41ZAP 149.45 (T$ 90|.89 ZA( 162.95 [T( 314.00 ZAC 77.26 [TC 255.51CLP 152.19

43.95 RAL 182.R3 9AO 6567.8 V[L 11.916 PTH 2.12 VHP 5.245 DPA -15.99 RAP 185.01 ECC 1.3393

INJ L(_AG INJ 9T A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 9 LONG

192.41 57.58 55.54 19 1 36 3632.2 -33.47 184.92

96.14 57.55 55.53 19 5 29 2255.0 -33.48 78.66

1R9.41 57.56 55.54 12 1 36 3632.9 -33.47 184.92

86.14 57.55 55.53 19 5 29 9255.0 -33.46 78.66

t92.41 57.56 53.54 12 1 36 3632.2 -33.47 164.92

06.16 57.55 55.53 16 5 29 2255.0 -33.48 78.66

MIO-(OUR_ EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

SGT 4008.0 $Em 1662.3 SG3 982.4 ST 1229.6 SR 384.8 85 1933.8

9RT -._2 RRF .9978 RTF -.9521 CRT -.8160 CRS -.9832 CST .6306

SG8 433R.0 R_ -._92 R13 .9694 LSA 1618.0 MSA 751.0 SSA 2.3

SGI 4321.8 $62 305.9 THA 157.94 EL1 1270.2 EL2 215.2 ALF 165.25

LAUNCH DATE NOV 5 19_4 FLIGHT T1_ 236.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC DISTANCE 557.580 EARTH TO MARS

RL 148.31 LAL -.DO LOL 42.62 VL 35.231 GAL -3.52 AZL 83.73 HCA 177.22 8NA 193.63 ECC .24156 INC 6.2648 vl 30.043

RP 235.42 LAP .30 LOP 219.85 VP 21.026 GAP 6.38 AZP 96.26 TAL 341.76 TAp 159.98 RCA 146.86 APO 240.41 V2 23.351

RC 198.372 GL 47.27 GF -17.88 ZAL 109.07 ZAP 146.34 ET$ Z07.46 ZA[ 160.07 ET[ 302.03 ZAC 72.64 (TC 255.19 CLP 150.99

PLANETOCENTRIC CONIC

C3 84.284 VHL 4.926 DLA 49.47 RAL 188.99 DAD 6568.0 VEL 12.069 PTH 2.16 VHP 5.261 DPA -19.43 RAP 182.87 (CC 1.3997

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

47.58 10 46 18 4337.97 -30.51 203.65 68.04 48.96 11 59 36 3738.0 -35.55 196.65

132.42 19 5 20 2828.72 -30.50 84.84 68.03 48.96 19 52 29 2228.7 -35.54 77.84

47.58 10 46 18 4337.97 -30.51 203.65 68.04 48.96 11 58 36 3738.0 -35.55 196.65

132.42 19 5 20 2826.72 -30.50 84.64 68.03 46.96 19 52 29 2228.7 -35.54 77.84

47.58 10 46 18 4337.97 -30.51 203.65 68.04 48.96 11 58 36 3738.0 -35.55 196.65

132.42 19 5 20 2828.72 -30.50 84.64 68.03 48.96 19 52 29 2228.7 -35.54 77.8A

DIFFERENTIAL CORRECTIONS 9IO-COURSI[ EXECUTION ACCURACY 09BIT DETERMINATION ACCURACY

TOE .6658 TRA-t.gO58 TC3 1.8414 DAU .7450 SGT 3939.4 _ 2245.5 SG3 970.4 ST 1283.9 SR 540.7 SS 1258.8

RD[ .0257 RDA 1.0029 9C3-1.3695 FAU .19566 997 -._59 RRF .9904 RTF -.9504 CDT -.7631 CRS -.9748 CST .5997

FOE .6587 FDA 4.9431 FC3-6.982§ BSP 15361 $68 4534.5 R|3 -.2301 913 .9660 LSA 1691.9 MSA 814.0 SSA 1.5

ROE .6663 BRA 2.1536 BC3 2.2949 FSP 3064 SGI 4305.9 SG2 308.1 THA 150.76 ELi 1353.1 £L2 331.5 ALF 161.00

LAUNCH DATE NOV 5 1964 FLIGHT TIM( 230.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC

RL 148.31 LAb -.00 LOL 42.62 VL

RP 235.06 LAp .27 LOP 220.63 VP 21.097 GAP 5.97 AZP 98.67 TAL

RC 201.544 Gb 57.82 GP -26.73 2AL 105.36 ZAP 140.09(TS 215.43 zA(

PLAN(TOCENTRIC CONIC

CS 34.653 VHL 5.904 OLA 57.18 9AL 200.44 DAD 6569.4 VEL 12.499 PTH 2.96 VHP 5.534 OPA -26.99

LNCH AZIATH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ 9T ASC INJ AZNTH INJ TIME PO CST TIN

38.00 11 6 28 4490.73 -29.42 219.04 89.13 38.47 12 21 19 3890.7

142.00 20 22 12 2856.44 -_9.41 86.54 89.12 38.47 21 9 48 2256.4

38.00 11 6 28 4490.73 -29.42 219.04 89.13 38.47 12 21 19 3890.7

142.00 20 22 12 2656.44 -2R.41 06.54 89.12 38.47 21 9 48 2256.4

38.00 11 6 28 4490.73 -29.49 219.04 89.13 39.47 12 21 19 3890.7

142.00 20 22 12 2856.44 -29.41 88.54 29.12 38.47 21 9 48 2256.4

DIFFERENTIAL CORRECTIONS M|D-COURI_ EXECUTION ACCURACY

TOE 1.2226 TRA-l.8174 TC3 1.9621 8AU .9112 SGT 3785.3 _ 3333.1 SG3 861.1

ROE -.2141 9RA 1.5855 RC3-1.4679 FAU .18127 RRT -.9Q18 RRF .9984 9TF -.9447

FOE -.0613 FRA 4.7073 FC3-4.502T 95P 17112 _ 3043.6 R23 -.2114 R13 .9774

ROE 1.2412 BRA 2.4118 BC3 1.9556 FSP 2782 $81 49R5.8 SG2 893.2 THA 138.78

EARTH TO MARS

178.19 SMA 193.17 ECC .23946 INC 8.6701 vl 30.043

342.03 TAP 160.23 RCA 146.91 APO 239.43 V2 23.387

152.91 (TE 208.55 2AC 63.86 ETC 254.26 CLP 149.18

DISTANCE 561.912

33.206 GAL -3.44 AZL 61.33 HCA

RAP 177.58 (CC 1.5736

INJ 2 LAT INJ 2 LONG

-35.54 213.35

-35.53 80.85

-35.54 213.35

-35.53 80.85

-35.54 213.35

-35.53 80.85

ORBIT DETERMINATION ACCURACY

ST 1537.3 _q 878.3 SS 1212.1

CDT -.8003 CR$ -.9785 CST .6593

LSA 1981.1 MSA 824.1 SSA .7

EL1 1705.7 ELI 474.6 ALF 153.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES _VOL.. I. 1964)

LAUNCH DATE NOV 5 19e4

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RP 233.98 LAP .18

RC 207.958 GL -58.47

PLANETOCENTRIC CONIC

C3 33.T60 VHL 5.812

LNCH AZMTH LNCH TIME

14.10 12 41 51

14.10 2256 35

24.10 13 45 13

24.10 22 36 34

34.10 14 55 18

34.10 22 tO 58

FLIGHT TIME 244.00 ARRIVAL DATE JUL 7 1965

TO MARS

8.6012 vl 50.043

256.77 V2 23.498

252.25 CLp 144.19

42.62 VL

DISTANCE 572.272 EARTH

55.138 ;AL -5.24 AZL 98.61 HCA 181.18 SMA 191.91ECC .23578 INCLOL

LOP 223.79 VP 21.044 GAP 4.77 AZP 81.39 TAL 342.74 TAP 165.95 RCA 147.04 Apo

GP 38.68 ZAL 104.40 ZAP 129.28 ETS 157.29 ZAE 140.05 ETE 82.12 ZAC 127.02 ETC

OLA -45.59 RAL 134.96 RAD 6568.3 VEL 12.456 PTH 2.23 VHP 6.087 DpA 52.68 RAp 205.83 ECC 1.5559

L-I TIME IMJ LAX INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2548.55 -6.$5 83.46 329.35 167.$4 13 24 19 1948.5 1.26 82.16

1285.25 73.69 56.70 73;41 130.24 23 18 0 685.2 77.33 10.14

2483.21 -3.51 78.46 539.46 158.90 14 24 37 1885.2 3.96 76.00

1306.60 65.07 26.06 55.87 121.51 22 58 21 706.6 68.22 7.84

2369.14 _.31 71.01 349.60 150.42 15 54 47 1769.1 8.26 67.45

1347.24 55.36 20.81 44.35 119.75 22 33 25 747.2 58.65 7.80

D1FFERENTIALC_RRECT|ON3

TOE 3.1103 TRA-I.IO00 TC3 1.4612 BAU 1.2470

ROE 4.0301 RRA -.4929 RC3 2.3430 FAU .13828

F0(-6.8058 FRA .5820 FC3-4.0568 9_P 13981

DOE 5.0907 BRA 1.2054 8C3 2.7613 FSP 1455

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3932.4 8GR 4968.6 SG3 712.1 ST 5101.6 SR 3979.2 Ss 3531.6

RRT .9589 RRF -,9990 RTF -,9451 CRT .9952 CRS .9999 CST .9935

SG8 8194.5 R23 -.1536R13 -.9881 LSA 6151.9 MSA 284.4 SSA .7

$GI 6134.0 $62 863.1 THA 52.06 ELI 5039.5 EL2 240.0 ALF 52.10

LAUNCH DATE NOV 5 1964 FLIGHT TIN( 246.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CCNIC

RL 148.31LAL -.00

RP 233.62 LAP .13

RC 210.080 GL -34.16

PLAN(TOCENTRIC CONIC

C3 15.623 VHL 3.953

LNCH AZMTH LI_H TIM(

90.00 21 37 9

90.00 2 41 40

100.00 22 40 49

100.00 4 20 41

110.00 ZS 13 11

110.00 6 4 49

DIFFERENTIAL CORRECTION8

TOE 1.8253 TRA-1.4389 TC3 2.7938 BAU .8310

ROE 1.3087 RRA -.6604 RC3 2.6333 FAU .21198

FOE-5.2548 FRA 2.6074 FC-11.7470 BSP 15671

DOE 2.0667 BRA 1.5916 BC3 3.9789 FSP 3213

DISTANCE 575.957 EARTH TO MARS

LOt. 42.62 VL 33.118 GAL -3.19 AZL 93.85 HCA 182.17 SNA 191.53 ECC .23204 INC 3.8424 vl $0.043

LOP 224.78 VP 21.053 GAP 4.36 AZP 86.15 TAL 343.00 TAp 165.16 RCA 147.09 APO 255.97 v2 23.536

GP 24.T5 ZAL 110.84 ZAP 156.53 ET8 146.97 zAE 15_.64 (TE 76.56 ZAC 114.07 (TC 254.49 CLP 145.59

DLA -23.10 RAL 146.57 RAID 6567.9 VEL 1|.705 PTH 2.06 VHP 4.972 OPA 19.40 RAP 200.61 ECC 1.2571

L-| TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1337.50 6.96 350.78 5.80 117.52 21 59 27 737.5 10.59 343.99

5620.59 29.10 263.88 11.95 93.65 4 15 20 5020.6 28.31 255.02

1132.01 5.42 334.84 4.98 119.44 22 $9 41 532.0 9.30 328.20

5301.31 29.65 240.28 12.04 91.66 5 49 3 4701.3 29.76 231.48

1030.54 1.84 324.93 2.75 124.14 Z3 30 21 430.5 6.51 318.70

4975.55 34.05 215.49 11.97 86.80 7 27 44 4375.6 33.23 206.33

NID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3945.7 SGR 3124.9 663 1096.8 ST 2453.1 SIR 1925.4 SS 3317.0

flflT .9609 RRF -.9997 flTF -.9537 CRT .9956 CRS 1.0000 CST .9927

SG8 5033.3 R23 -.1966 RI3 -.9805 LSA 4546.1MSA 246.1SSA 1.2

SG1 4986.4 _ 685.4 THA 38.12 ELl 3113.7 ELI 171.6 ALF 38.08

LAUNCH DATE NOV 5 19S4 FLIGHT TIME 248.00 ARRIVAL O_CTE JUL 11 1965

HELIOCEMTRIC CONIC

RL 148.31LAL -.00

RF 233.25 LAP .11

RC 212.144 GL -19.86

PLANETOCENTR IC CONIC

C3 12.214 VHL 3.495

LNCH AZMTH LNCH TIME

90.00 19 41 31

90.00 5 17 26

100.00 20 58 8

100.00 6 45 31

110.00 21 55 39

110.00 6 2 31

DISTANCE 579.666 EARTH TO MARS

LOt. 42.62 VL 33.098 GAL -3.12 AZL 92.96 HCA 183.16 SMA 191.17 ECC .23038 INC 2.0552 Vl 30.045

LOP 223.77 VP 21.065 GAP 4.00 AZP 87.94 TAL 343.25 TAp 166.39 RCA 147.13 APO 235.21 V2 23.574

6P 18.04 ZAL 113.07 ZAP 141.23 [T$ 154.54 ZAE 160.28 ETE 74.58 ZAC 107.66 ETC 235.15 CLP 145.09

DLA -_.60 RAL 151.60 RAD 6567.5 VEL 11.559 PTH 2.02 VHP 4.616 OpA 13.16 RAp 198.02 ECC 1.2010

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

1800.84 -7.85 16.76 4.73 117.29 20 11 32 1200.6 -4.|5 10.06

5049.64 23.70 222.91 7.83 74.03 6 41 37 4449.6 21.28 215.07

1553.45 °8.75 358.10 4.25 118.70 21 24 2 955.4 -4.85 351.49

4772.06 24.67 202.18 7.53 72.57 8 3 4 4172.1 22.05 194.36

1373.38 -11.11 343.02 2.83 122.54 22 18 32 773.4 -6.74 $36.66

4524.90 27.26 182.39 6.51 66.53 9 17 55 3924.9 24.10 174.65

DIFFERENTIAL CCRRECTION$

TOE 1.1043 TRA-1.5105 TC3 3.4080 9AU .6974

ROE .$317 RRA ".5812 tiC3 2.5737 FAU .23776

FOE-3.R215 FRA 3.6754 FC-18.8§20 6SP 15296

BIDE 1.2722 6RA 1.6185 6C3 4.2706 FSP 4088

MIO-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 3906.4 6GR 2289.6 863 1274.0 ST 1962.3 SR 1076.8 83 2670.0

RRT .9601 RRF -.9998 RTF -.9556 CRT .9926 CRS 1.0000 CST .9931

$60 4528.0 R23 -.2255 R13 -.9741 LSA 5476.8 MSA 191.6 SSA S.3

$61 4493.6 662 556.8 THA 29.87 EL1 2235.4 ELI 115.1 ALF 28.66

LAUNCH DATE lADY S 1964 FLIGHT TIN( 250.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC C(_IC

RL 148.31 LAL -.00

RP 232.88 LAP .08

RC 214.210 GL -11.18

pLAM(TOCENTRICCONIC

C3 11.118 VHL 3.334

LNCH AZNTH LNCH TIM(

90.00 18 49

90.00 6 31 25

100.00 20 10 5

100.00 7 55 23

110.00 21 16 54

110.00 9 5 3

DISTANCE 563.390 EARTH TO MARS

LOt. 42.62 VL 33.079 GAL -3.06 AZL 91.12 HCA 184.16 SMA 190.83 (CC .22881 INC 1.1109 Vl 30.043

LOP 228.77 VP 21.079 GAP 3.62 AZP 88.88 TAL 343.45 TAp 167.61 RCA 147.17 APO 234.49 V2 23.612

GP 14.28 ZAL 113.60 ZAP 141.62 ET6 159.65 ZAE 164.17 ETE 74.92 ZAC 104.00 ETC 255.42 CLP 144.19

OLA -1.34 RAt. 154.33 RAO 6567.4 VI[L 11.511 pTH 2.01 VHP 4.420 DPA 9.68

L-| TINS |NJ LAT INJ I.CNG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIM

2041.84 -15.04 30.83 6.73 114.28 19 23 24 1441.8

4789.17 17.30 204.95 7.15 67.23 7 50 54 4169.2

1781.46 -L_.69 11.28 6.33 115.66 20 39 46 1181.5

4504.78 19.15 185.02 6.77 65.64 9 8 27 3904.8

1571.33 -18.1t 354.18 5.11 119.50 21 43 6 972.3

4296.66 20.42 167.29 5.59 61.97 10 14 30 3686.7

DIFFERENTIAL CORRECTION8

TOE .8731 TRA-I.41)84 TC3 3.7061 BAU .6455

ROE ;3880 RRA -.4755 RC3 2.2639 FAU .25989

FOE-3.1745 FRA 4.2187 FC-20.2358 B_P 14333

BIDE .9534 6RA 1.5720 BC3 4.3428 FSP 4429

MID-COURSE EXECUTION ACCURACY

SGT 3872.0 8G41 1841.7 SG3 1405.0

RRT .9587 RRF -.991Ht RTF -.9563

S_ 4287.6 R_3 -.2414 RI3 -.9700

SG1 4261.1 SG2 475.9 THA 24.84

RAP 196.48 ECC 1.1830

INJ 2 LAT INJ 2 LONG

-11.63 23.81

14.07 197.67

-12.29 4.32

14.74 177.89

-14.05 347.43

16.51 160.34

ORBIT DETERMINATION ACCURACY

ST 1689.1 SR 711.9 SS 2248.0

CRT .9922 CRS .9996 CST .9951

LSA 2697.2 MSA 140.2 SSA 7.7

EL1 1651.2 ELI 81.6 ALF 22.74
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 5 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUL 15 1965

HELI_ENTRIC CONIC

RL 148.31 LAL -.00

RP 232.51 LAP .05

RC 216.258 ;L -5.52

PLANETCK_ENTRIC CONIC

C3 10.645 VHL 3.263

LNCH AZMTH LNCH TIME

90.00 18 15 40

go. Do 7 18 21

100.00 19 38 55

100.00 8 37 47

110.00 20 51 33

110.00 9 41 38

LOL 42.62 VL 33.061 GAL

LOP 227.77 VP 21.0g3 GAP 3.25 AZP

GP 11.83 ZAL 113.53 ZAp 141.56 ETS

DISTANCE 587.129 EARTH TO MARS

-3.00 AZL 90.54 HCA 185.16 SMA 190.51ECC .22731 INC ;5360 vl 30.043

89.46 TAL 343.67 TAp 168.62 RCA 147.20 APO 233.81V2 23.650

163.18 ZAE 166.75 ETE 77.35 ZAC 101.65 ETC 255.36 CLP 143.16

DLA 4.08 RAL 155.99 RAO 6367.4 VEL

L-I TIME ]NJ LAT INJ LONG INJ

2201.37 -19.25 40.63

4591.83 12.33 194.21

1932.84 -20.10 20.53

4335.80 13.16 174.94

1703.31 -22.38 2.16

4135.69 13.33 159.52

11.491 PTH 2.00 VHp 4.278 DpA 7.51 RAp 195.43 ECC 1.1752

RT AgE INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

8.77 111.18 18 52 21 1601.4 -16.20 33.30

7.54 64.31 8 34 33 3991.8 8.77 187.33

8.40 112.60 20 11 8 1332.8 -16.86 13.23

7.12 62.92 9 50 2 3735.6 9.42 168.13

7.28 116.54 21 19 58 1105.3 -18.64 355.02

3.86 59.08 10 50 34 3335.7 11.14 151.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7200 TRA-1.4871TC3 3.7548 BAU .6032 SGT 3802.1SGR 1541.3 SG3 1497.2 ST 1490.3 SR 513.4 SS 1923.5

ROE .2646 RRA -.4072 RC3 1.9660 FAU .27392 RRT .9569 RRF -.9992 RTF -.9362 CRT .9922 CRS .9979 CST .9978

FOE-2.3933 FRA 4.8924 FC-22.2789 654P 14121 SGB 4102.7 R23 -.2512 R13 -.9671 LSA 2485.2 MSA 88.1 $SA 18.3

BOE .7671BRA 1.3418 BC3 4.2363 FSP 4885 SG1 4081.4 SG2 417.0 THA 21.44 EL1 1375.1 ELI 60.4 ALF 18.90

LAUNCH DATE NOV § 1964

HELIOCENTRIC CCNIC

RL 148.31LAL -.OO

RP 232.14 LAp .02

RC 218.287 GL -1.57

PLANETOCENTRIC CONIC

C3 10.$92 VHL 3.224

LNCH AZNTH LNCH TIME

90.00 17 30 48

90.00 7 51 48

100.00 19 15 37

100.00 9 9 20

110.00 20 32 53

110.00 10 8 33

DIFFERENTIAL CCRRECTIONS

TOE .6258 TRA-1.4342 TC3 S.7672 8Au .§774

ROE .2013 RRA -.3313 RC3 1.7351 FAU .28902

F0[-2.2193 FRA 5.0223 FC-24.0791 8SP 13661

808 .6574 BRA 1.4960 8C3 4.1560 FSP 5185

FLIGHT TIME 254.00 ARRIVAL DATE JUL 17 1965

DISTANCE 590.882 EARTH

LOL 42.62 VL 33.044 GAL -2.95 AZL 90.15 HCA 186.16 SMA 190.20 ECC .2258g INC

LOP 228.78 Vp 21.110 GAP 2.88 AZP 89.85 TAL 343.87 TAp 170.03 RCA 147.23 APO

GP 10.20 ZAL 113.24 ZAp 140.89 ETS 168.74 ZA[ 168.56 ETE 81.82 ZAC 100.01 ETC

TO MARS

.1162 vl 30.043

233.16 V2 23.689

255.64 CLP 142.04

DLA 7.90 RAL 157.07 RAD 6567.4 VEL 11.480 PTH 2.00 VHP 4.161 DpA 6.03 RAp 194.64 ECC 1.1710

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2317.08 -2t.92 48.08 10.45 108.39 18 29 23 1717.1 -19.20 40.46

4466.36 8.53 186.95 8.14 62.90 9 6 14 3866.4 4.83 180.23

2042.44 -22.81 27.55 10.12 109.86 19 49 59 1442.4 -19.89 19.96

4216.23 "9.36 168.11 7.70 61.48 10 19 36 3616.2 5.48 161.48

1801.67 -25.18 8.23 9.07 113.93 21 2 54 1201.7 -21.73 .77

4029.77 11.56 152.65 6.38 57.61 11 18 3 3429.8 7.20 146.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $734.4 SGR 1343.8 SG3 1587.9 ST 1362.2 SR 406.2 SS 1727.4

RRT .9548 RRF -.9984 RTF -.9359 CRT .9913 CRS .9934 CST .9990

SGe $968.8 R23 -.2565 R13 -.96§0 LSA 2236.0 MSA 54.8 SSA 40.0

SG1 3950.8 SG2 377.7 THA 19.14 EL1 1420.5 EL2 50.6 ALF 16.49

LAUNCH DATE NOV S lg64 FLIGHT TIME 256.00 ARRIVAL DATE JUL 19 1965

HELI¢CENTRIC CONIC

RL 148.31LAL -.DO

RP 231.76 LA_ -.02

RC 220.299 GL 1.33

PLANETOCENTRIC CONIC

C3 10.229 VHL 3.198

LNCH AZNTH LNCN TIME

go.oo 17 31 3

g0.00 8 17 21

100.00 18 57 45

100.00 9 33 19

110.00 20 18 g

110.00 10 29 25

DISTANCE 394.648 EARTH TO MARS

LOL 42.62 VL 33.028 GAL -2.90 AZL 89.67 HCA 187.17 SHA 189.91 ECC .22454 INC .1191 Vl 30.043

LOP 229.78 VP 21.129 GAP 2.52 AZP 90.13 TAL 344.06 TAp 171.23 RCA 147.26 APO 232.53 V2 23.726

GP 9.00 ZAL 112.87 ZAp 140.00 ETS 167.66 ZAE 169.83 ETE 88.27 ZAC 98.80 ETC 255.70 CLP 140.86

DLA 10.73 RAL 157.79 RAO 6567.4 VEL 11.472 pTH 1.99 VHp 4.057 DPA 5.03 RAp 193.98 ECC 1.1683

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2406.11 -23.71 $3.g9 11.78 105.95 18 11 9 1806.1 -21.29 46.15

4370.98 5.53 181.55 8.74 62.18 9 30 11 3771.0 1.76 174.89

2126.48 -24.64 33.12 11.48 1D7.48 19 33 12 1526.5 -22.02 25.30

4125.84 6.39 163.05 8.27 60.74 10 42 5 3525.8 2.44 156.49

1874.89 -27.11 13.04 10.50 111.67 20 49 24 1274.9 -23.92 5.32

3950.20 8.62 148.36 6.90 56.79 11 35 15 3350.2 4.19 142.07

DIFFERENTIAL CORRECTIONS

TOE .5515 TRA-1.4226 TC3 3.7134 BAU .§522

ROE .1819 RRA -.3112.RC3 1.5863 FAU .30173

FOE-1.8970 FRA 5.3496 FC-23.§372 8SP 13403

8DE .3748 BRA 1.4563 BC3 4.0380 F_P 5337

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3653.3 9GR 1198.2 SG3 1669.8 ST 1259.7 SR 337.7 SS 1581.5

RRT .9523 RRF -.9973 RTF -.9334 CRT .g902 CRS .9838 CST .9977

SGB 3844.8 R23 -.2591 R13 -.9633 LSA 2048.0 MSA 78.1 SSA 36.0

SG1 3828.9 SG2 348L9 THA 17.49 ELI 1303.3 [L2 45.6 ALF 14.88

LAUNCH DATE NOV 5 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 21 1963

HELIOCENTRIC CONIC

RL 148.31LAL -.OD

RP 231.38 LAP -.05

RC 222.292 GL 3.53

PLANETOCENTRIC CONIC

C3 10.109 VHL 3.179

LNCH AZMTH LHCH TIME

90.00 17 14 37

90.00 8 37 48

100.00 18 42 39

100.00 9 32 27

110.00 20 5 59

110.00 10 43 36

DIFFERENTIAL CCRRECTIONS

TOE .5049 TRA-I.3747 TC3 3.6809 BAU .3336

ROE .1399 RRA -.2768 RC3 1.4680 FAU .31643

FOE-1.6803 FRA 3.5998 FC-27.1004 8SP 12861

BOE .5238 BRA 1.4023 BC3 3.9628 FSP 3824

DISTANCE 598.428 EARTH TO MARS

LOL 42.62 VL 33.013 GAL -2.86 AZL 89.66 HCA 188.18 SNA 189.63 ECC .22326 INC .3386 vl 30.043

LOP 230.79 VP 21.149 GAP 2.17 AZP 90.34 TAL 344.24 TAp 172.42 RCA 147.29 APO 231.97 V2 23.768

Gp 8.08 ZAL 112.47 ZAP 1_8.97 ETS 16g.13 zAE 170.65 ETE 96.31 ZAC 97.86 ETC 235.74 CLP 139.64

OLA 12.93 RAL 158.30 RAD 6567.4 VEL 11.467 PTH 1.99 VHP 3.962 DpA 4.29 RAp 193.41 ECC 1.1664

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2477.66 -24.96 58.86 12.63 103.82 17 35 34 1877.7 -22.81 50.83

4294.71 3.09 177.27 9.27 61.84 9 49 23 3694.7 -.70 170.64

2193.72 -23.94 37.69 12.55 105.40 19 19 13 1393.7 -23.37 29.69

4033.89 3.98 159.07 8.78 60.35 11 0 D 3453.9 -.OO 152.54

1932.96 -28.51 16.98 11.63 109.72 20 38 12 1333.0 -23.55 9.05

3887.41 6.27 143.02 7.36 56.33 11 50 23 3287.4 1.80 13_.79

HID-COURSE ExECUTIC_ ACCuRACy ORBIT DETERMINATION AGCURACY

SGT 3373.0 SGR 1094.0 SG3 1756.6 ST 1189.0 8R 296.4 SS 1495.4

RRT .9§04 RflF -.9938 RTF -.9555 CflT .9881 CRS .9688 CST .9g32

SG8 3736.8 R23 -.2§74 R13 -.9624 LSA 1929.3 NSA 121.2 SSA 28.2

SG1 3722.5 SG2 326.6 THA 16.35 EL1 1224.6 EL2 44.2 ALF 13.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV S 1964 FLIGHT T[ME 260.00 ARR]VAL DATE JUL 23 1965

HELIOCENTRIC C(_,4|C

RL 148.31 LAL -,OO

RP 231.01 LAP -.08

RE 224.268 ;L 5.31

PLANE TOCENTR|C CONIC

C3 10.020 VHL 3.163

LNCH AZMTH LNCH TIME

90.00 17 1 0

90.00 8 54 47

IDO.OD 18 30 14

tO0.OO 10 8 15

110.00 19 56 6

110.00 10 58 52

DIFFERENTIAL CORRECTIONS

TOE .1030 TRA-I.6654 TC3 2.1458 BAU .3307

ROE .0888 RRA -.2918 RC3 1.2198 FAU .29123

FOE -.6250 FRA 6.7716 FC-25.1616 6SP 20946

BDE .1363 BRA 1.7105 BC3 2.4683 FSP 7966

DISTANCE 602.159 EARTH TO MARS

LOt. 42.62 VL 32.998 GAL -2.82 AZL 89,49 HCA 189.19 SMA 189.37 ECC .22207 INC .5074 vl 30.043

LOP 231.81VP 21.170 GAP 1.83 AZP 90.50 TAL 344.38 TAp 173.57 RCA 147.31APO 231.42 V2 23.807

GP 7.36 ZAL 112.15 ZAP 137.88 ETS 170.33 ZAE 171.06 ETE 105.79 ZAC 97.11 [TC 255.77 CLP 138.41

OLA 14.67 RAL 158.72 RAD 6567,4 VEL 11.463 PTH 1.99 VHP 3.876 DPA 3.72 RAp 192.92 ECC 1.1649

L-I TIME INJ LAT |NJ LONG [NJ RT ASC INJ AZMTH [NJ T|ME PO CST TIM INJ 2 LAT |NJ 2 LONG

2536.24 -25.85 62.92 13.72 101.96 17 43 16 1936.2 -23.94 54.77

4232.61 1.09 173.80 9.80 61.70 10 5 20 3632.6 -2.70 167.17

2248.49 -26.87 41.49 13.46 103.61 19 7 42 1648.5 -24.73 33.35

3995.59 2.01 155.87 9.29 60.17 11 14 50 3395.6 -1.98 149.34

lg79.83 -29.54 20.23 12.61 108.04 20 29 5 1379.8 -26.79 12.13

3837.02 4.36 142.37 7.83 56.06 12 2 49 3237.D -.13 136.16

MIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3436.7 $GR 958.8 $63 1761.3 ST 965.7 SR 228.2 SS 1337.6

RRT .8495 RRF -.9925 RTF -.6817 CRT .8429 CRS .8902 CST .9929

SGB 3569.9 R23 -.4316 R13 -.8967 LSA 1659.3 MSA 136.2 SSA 46.4

SGI 3535.8 662 491.9 THA 13.59 ELI 985.0 EL2 120.4 ALF 11.44

LAUNCH DATE NOV 5 1964 FLIGHT TIME 262.00 ARRIVAL DATE JUL 25 1968

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 230.62 LAP -.11

RE 226.222 GL 6.75

PLANETOCENTRIC CON|C

C3 9.928 VHL 3.151

LNCN AZMTH LNCH TIME

90.00 16 48 S

90.00 9 9 IS

100.00 18 18 26

100.00 10 21 35

110.00 19 46 39

110.00 11 9 51

DIFFERENTIAL CCRRECTIONS

TOE .4144 TRA-1.2980

ROE .1148 RRA -.2299

FDE-I.2866 FflA 6.1360

8OE .4301 6RA 1.3182

OISTANCE 606.019 EARTH TO MARS

LOL 42.62 VL 32.984 GAL -2.77 AZL 89.56 HCA 190.21 SMA 189.12 ECC .22090 INC .6440 vl 30.043

LOP 232.82 VP 21.194 GAP 1.48 AZP 90.63 TAL 344.57 TAp 174.78 RCA 147.34 APO 230.90 v2 23.847

GP 6.79 ZAL 111.72 ZAP 136.63 ETS 171.51 zAE 171.03 ETE 115.94 ZAC 96.49 ETC 255.79 CLP 137.06

DLA 16.14 RAL 158.91 RAO 6567.4 VEL 11.459 PTH 1.99 VHP 3.789 DpA 3.34 RAp 192.38 ECC 1.1634

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2587.64 -26.§3 66.53 14.31 100.29 17 31 12 1987.6 -24.84 58.27

4177.53 -.69 170.73 10.13 61.69 |0 16 53 3577.5 -4.47 164.09

2296.26 -27.59 44.86 14.07 101.98 18 56 42 1696.5 -25.66 56.59

3944.14 .26 153.04 9.60 60.11 11 27 19 3344.1 -3.72 146.52

2020.24 -30.36 23.10 13.27 106.53 ZO 20 19 1420,2 -27.79 14.84

3792.93 2.68 140.06 8.09 55.91 12 13 4 3192.9 -1.81 133.86

MIO-COURSI[ ExECuTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TC3 3.4457 BAU .4886 _T 3364.5 $GR 948.6 SG3 1923.3 ST 1056.2 SR 247.5 SS 1386.4

RC3 1.2956 FAU .34293 RRT .9399 RRF -.9913 RTF -.9510 CRT .9763 CRS .9134 CST .9766

FC-29.9035 BSP 12305 SGB 3495.7 R23 -.2626 R13 -.9575 LSA 1749.0 MSA 197.g SSA 24.6

BC3 3.6812 FSP 6495 SGt 3481.7 SG2 312.9 THA 14.97 ELI 1083.5 EL2 52.2 ALF 12.92

LAUNCH DATE NOV 5 1964 FLIGHT TIME 264.00 ARRIVAL OATE JUL 27 1965

HELIOCENTR|C CONIC

RL 148.31 LAL -.OO

RP 23D.24 LAP -.15

RC 226.159 GL 7.95

PLANETOCENTR|C CON|C

C3 9.853 VHL 3.139

LNCH AZMTH LNCH T|ME

9D.OD 16 38 57

90.00 9 21 52

100.00 18 8 21

IDD.DO 10 33 9

110.00 19 38 41

110.00 11 19 19

DIFFERENTIAL CC_RRECTIONS

TDE .3891 TRA-t.2481 TC3 3.34?9 BAU .4704

RDE .1100 RRA -.2109 RC3 1.2430 FAU .35825

FOE-t.1398 FRA 8.3551 FC-31.4788 08P 11755

80E .4043 ORA 1.2628 BC3 3.5712 FSP 6761

DISTANCE 609.834 EARTH TO MARS

LOL 42.62 VL 32.971 GAL -2.74 AZL 89.24 HCA 191.23 SMA 188.88 ECC .21981 |NC .7536 VI 30.043

LOP 233.84 VP 21.218 GAp 1.14 AZP 90.74 TAL 344.72 TAp 175.95 RCA 147.37 Apo 230.40 V2 23.887

GP 6.32 ZAL 111.36 ZAp 135.35 ET6 172.12 ZAE 170.64 ETE 125.43 ZAC 95.95 ETC 255.82 CLP 135.71

DLA 17.36 RAL 159.10 RAD 6567.4 VEL 11.456 pTH 1.99 VHp 3.709 DpA 3.05 RAp 191.88 ECC 1.1622

L-I TIME [NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

2631.64 -27.02 69.6§ 14.83 98.80 17 20 49 2031.6 -25.53 61.30

4130.50 -2.20 168.10 10.47 61.76 10 30 42 3530.5 -5.96 161.44

2336.92 -28.13 47.76 14.61 100.54 18 47 18 1736.9 -26.39 39.39

3900.46 -1.22 150.65 9.92 60.13 11 38 10 3300.5 -5.19 144.10

2054.27 -30.99 25.55 13.86 105.21 20 12 55 1454.3 -28.59 17.17

3755.87 1.26 138.13 8.37 55.84 12 21 54 3155.9 -3.23 131.92

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3254.5 SGR 901.1SG3 2012.8 ST 1009.3 SR 235.7 Ss 1364.3

RRT .9354 RRF -.9884 RTF -.9494 CRT .9694 CRS .8774 CST .9647

SGB 3377.0 R23 -.2610 R13 -.9559 LSA 1697.2 MSA 253.5 SSA 23.7

SGI 3362.9 SG2 308.3 THA 14.65 ELI 1034.9 EL2 56.4 ALF 12.79

LAUNCH DATE NOV 5 1964 FLIGHT TIME 266.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC C_IC DISTANCE 613.659 EARTH TO MARS

RL 146.31 LAL -.00 LOL 42.62 VL 32.958 GAL -2.70 AZL 89.15 HCA |92.25 SMA 188.66 ECC .21879 INC .8487 vl 30.043

RP 229.66 LAP -.18 LOP 234.87 VP 21.244 GAP .81 AZP 90.83 TAL 344.86 TAp 177.12 RCA 147.39 APO 229.94 V2 23.927

RC 230.076 GL 6.96 GP 5.93 ZAL 111.04 ZAP 134.01 ETS 172.82 ZAE 169.93 ETE 133.83 ZAC 95.49 ETC 255.84 CLP 134.31

PLANETOCENTRIC CONIC

C3 9.784 VHL 3.128 DLA 18.40 RAL 159.24 RAD 6567.4 VEL 11.453 PTH 1.99 VHP 3.632 OPA 2.84 RAP 191.38 ECC 1.1610

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 26 53 2670.51 -27.40 72.44 15.25 97.45 17 11 23 2070.5 -26.08 64.02

90.00 9 33 3 4088.86 -3.54 165.78 10.77 61.89 10 41 11 3488.9 -7.28 159.08

100.00 17 59 15 2372.61 -28.55 50.33 15.06 99.25 18 38 48 1772.6 -26.98 41.88

100.00 10 43 21 3861.99 -2.52 146.53 10.20 60.20 11 47 43 3262.0 -6.47 141.97

110.00 19 31 34 2083.81 -31.50 27.70 t4.35 104.03 20 6 18 1483.8 -29.25 19.21

110.00 11 27 32 31_3.55 .03 136.44 6.61 $5.82 12 29 36 3123.5 -4.46 130.23

OIFFER(NTIAL CCRR(CT|ON$ MIO-COuRsI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3593 TRA-l.1999TC3 3.1911 BAU .4457 SGT 3127.9 SGR 860.8 SG3 2098.4 ST 958.9 SR 226.2 SS 1348.1

ROE .1060 RRA -.1967 RC3 1.1952 FAU .37187 RRT .9285 RRF -.9849 RTF -.9462 CRT .9602 CRS .8302 CST .9489

FOE-I.000§ FRA 6.6227 FC-32.6786 864P 11381) 9G_ 3244.1 R23 -.2628 R13 -.9530 LSA 1647.6 MSA 269.8 SSA 23.2

80( .3746 BRA 1.2159 BC3 3.4076 FSP 7130 $&| 3229.3 $62 309.5 THA 14.47 EL1 983.3 EL2 61.G ALF 12.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

LAUNCH DATE I_V 5 1964

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 229.47 LAp -.21

RC 231.973 GL 9.84

PLANETOCENTRIC C04¢iC

C3 9.720 VHL 3,118

LNCH AZNTN LNCH TIME

90.00 16 17 39

90.00 9 43 6

100.00 17 50 59

100.00 10 52 27

110.00 19 23 8

110.00 11 34 47

FLIGHT TIME 268.00 ARRIVAL DATE JUL 31 1965

DISTANCE 617.496 EARTH TO NAR5

LOt_ 42.62 VL 32.947 GAL -2.67 AZL 89.07 HCA 193.28 9NA 188.45 ECC .21782 INC .9270 vl 30.043

LOP 235.90 VP 21.271 GAP .46 AZP 90,90 TAL 344.99 TAp 178.27 RCA 147.40 APO 229.50 V2 23.968

GP 5.60 ZAL 110.7] ZAp 132.62 ETS 173.41 ZAE 168.96 ETE 140.92 ZAC 95.08 ET_ 255.86 CLP 132.87

DLA 19.30 RAL 159.34 RAD 6567.4 VEL 11.450 PTH 1.99 VHp 3.560 DpA 2.71 RAp 190.87 ECC 1.1600

L-I TIME lNJ LAT INJ LONG [N_ RT ASC INJ AZMTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2705.32 -27.68 74.95 15.59 96.22 17 2 45 2105.3 -26.33 66.47

4051.48 -4.74 163.68 11.04 62.05 10 50 37 3431.5 -9.44 156.96

2404.36 -28.88 52.64 13.42 98.08 18 31 4 1804.4 -27.46 44.12

3827.67 -3.68 146.63 10.45 60.31 11 56 15 3227.7 -7.61 140.06

2109.80 -31.91 29.61 14.77 102.96 20 0 18 1309.8 -29.80 21.04

3694.99 -1.06 134.95 8.82 55.83 12 36 22 3095.0 -5.34 128.73

DIFFERENTIAL CORRECTIONS

TOE .3392 TRA-1.1460 TC3 3.0421BAU .4232

ROE .1049 RRA -.1633 RC3 1.1623 FAU .38674

FOE -.8893 FRA 6.8310 FC-34.4445 BSP 10831

8OE .3931BRA 1.1606 BC3 3.2565 FSP 7424

LAUNCH DATE NOV § 1964

HELIOCENTRIC CCNIC

RL 146.31 LAL -.00

RP 229.09 LAp -.23

RC 233.648 GL 10.59

PLANETOCENTRIC CONIC

C3 9.662 VHL 3.106

LNCH AZI4TH LNCH TIME

90.00 16 9 10

90.00 9 52 14

100.00 17 43 23

100.00 11 0 40

110.00 19 19 19

110.00 11 41 16

HID-COURSE EXECUTION ACCURACY

SGT 2994.5 SGR 830.7 SG3 2189.1

RRT .9215 RRF -.9810 RTF -.9428

$GB 3107.3 R23 -.2642 R13 -.9500

SGI 3091.8 SG2 312.5 THA 14.49

FLIGHT TXNE 270.00

DISTANCE 621,344

LOt. 42.62 VL 32.935 GAL -2.84 AZL 89.00 HCA 194.31 SNA 188.26 ECC .21691

LOP 236.93 VP 21.300 GAP .16 AZP 90.96 TAL. 345.11 TAp 179.42 RCA 147.42

GP 5.31 ZAL 110.45 ZAp 131.18 ETS 173.93 ZAE 167.79 (TE 146.74 ZAC 94.70

DLA 20.09 RAL 159.42 RAD 6567.3 VEL 11.448 PTH 1.99 VHP 3.490 DPA 2.64

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2736.81 -27.89 77.23 15.87 95.10 16 54 47 2136.8

4017.60 -5.82 161.77 11.28 62.24 10 59 12 3417.6

2432.88 -29.13 54.72 15.72 97.01 16 23 58 1832.9

3796.76 -4.72 144.94 10.68 60.45 12 3 57 3196.8

2132.67 -32.25 31.33 15.12 102.00 19 54 52 1532.9

3869.54 -2.04 133.63 9.01 55.87 12 42 25 3069.5

DIFFERENTIAL GCIRRECTION8

TOE .3221 TRA-l.0913 TC3 2.8705 BAU .3988

RD( .1050 RflA -.1722 RC3 1.1366 FAU .40204

FOE -.7878 FRA 7.0808 FC-36.0242 BSP 10255

8DE .3386 BRA 1.1048 BC3 3.0874 FSP 7722

ORBIT OETERNINATI04_ ACCURACY

ST 916.6 SR 221.6 SS 1344.2

CRT .9309 CRS .7823 CST .9323

LSA 1614.0 NSA 300.6 SSA 23.2

ELI 940.6 EL2 66.8 ALF 13.02

ARRIVAL DATE AUG 2 1965

EARTH TO MARS

INC .9945 vl 30.043

APO 229.09 V2 24.009

ETC 253.88 CLP 131.40

MID-COURSE EXECUTION ACCURACY

SGT 2850.4 S_ 808.8 SG3 2280.7

RRT .9130 RRF -.9767 RTF -.9382

SG8 2962.4 R23 -.2678 RIS -.9462

$61 2945.2 $62 318.5 THA 14.67

RAp 190.35 ECC 1.1590

INJ 2 LAT 1NJ 2 LONG

-26.89 68.70

-9.49 135.02

-27.86. 46.13

-8.62 138.33

-30.26 22.69

-6.§0 127.38

ORBIT DETERMINATION ACCURACY

ST 876.5 SR 219.6 S$ 1346.7

CRT .9417 CRS ,7323 CST .9139

LSA 1387.6 NSA 329.0 55A 23.4

ELI 900.7 EL2 71.9 ALF 16.36

LAUNCN DATE NOV 5 1964

NEL[OCENYRIC C(_NIC

RL 146.31 LAL -.00

RP 226.70 LAP -.28

RC 255.703 GL 11.26

PLANETOCENTRIC CONIC

C3 9.608 VNL $.100

LNCH AZMTH LNCN TIME

90.00 16 1 19

90.00 10 0 38

100:00 17 36 28

100.00 11 8 10

110.00 19 14 1

110.00 11 47 6

FLIGHT TIME 272.00 ARRIVAL DATE AUG 4 1965

DISTANCE 625.202 EARTH TO MARS

LOL 42.62 VL 32.925 GAL -2.61 AZL 88.g§ HCA 195.3§ SMA 188.07 ECC .21605 INC 1.0542 vl 30.045

LOP 237.96 VP 21.329 GAp -.15 AZP 9t.02 TAL 343.21 TAp 180,56 RCA 147.44 APO 228.70 v2 24.049

GF 3.06 ZAL 110.20 ZAp 129.69 ETS 174.39 ZAE 166.46 ETE 151.46 ZAC 94.35 ETC 255.90 CLP 129.88

DLA 20,79 RAL 159.49 RAO 6367.3 VEL 11.445 PTH 1.99 VHp 3.424 DPA 2.61 RAp 169.81ECC 1.1581

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2765.§3 -28.05 79.31 "16.11 94,06 16 47 24 2165.5 -27.19 70.75

3986.66 -6.79 160.03 11.51 62.44 11 7 4 3386.7 -10.43 153.24

2458.70 -29.33 56.61 15.98 96.04 18 17 27 1858.7 -28.19 48.00

3768.73 -5.66 143.39 10.89 60.60 12 10 58 3168.7 -9.34 136.75

2153.52 -32.53 32.87 15.42 101.13 19 49 55 1553.5 -30.66 24.15

3646.67 -2.91 132.43 9.16 55.93 12 47 53 3046.7 -7.36 126.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3043 TRAm1.0369 TC3 2.6701BAU .3717 SOT 2694.3 SGR 787.2 SG3 2371.7

ROE .1055 RRA -.1630 RC3 1.1150 FAU .41670 RRT .9027 RRF -.9720 RTF -.9322

FOE -.6722 FRA 7. 3324 FC-37.5480 6SP 9707 SGB 2806.9 R23 -.2738 R13 -.9413

80( .5222 BRA 1.0496 8CS 2.8935 FSP 6067 SGI 2787.8 362 327.4 THA 14.99

FLIGHT TIH( 274.00

HELIOCENTRIC CCNIC DISTANCE 629.071

RL 148.$1 LAL -.00 LOL 42.62 VL 32.915 GAL "2.59 AZL 86.69 HCA 196.39 SNA 187.89 ECC .21525

RP 228.31 LAp -.31 LOP 239.00 VP 21,360 GAP -.46 AZP 91.06 TAL 345.30 TAp 181.69 RCA 147.45

RC 237.337 GL 11.85 GP 4.85 ZAL 109.98 ZAP 128.15 ETS 174.80 ZA( 165.00 ETE 155.29 ZAC 94.02

PLANETOCENTRIC CONIC

C$ 9.558 VHL 3.092 OLA 21.40 RAL 159.55 RAD 6567.3 VEL 11.443 PTH 1.98 VHP 3.361 DpA 2.63

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 15 54 2 2791.90 -28.16 81.23 16.32 93.11 16 40 34 2191.9

90.00 10 8 24 3958,25 -7.69 158.41 11.72 62.66 11 14 22 3958.3

100.00 17 30 4 2482.23 -29.49 58.34 16.21 95.14 18 11 27 1882.2

100.00 11 15 2 3749.16 -6.51 141.97 11.09 60.76 12 17 26 3143.2

110.00 19 9 12 2172.11 -32.77 34.27 15.69 100.33 19 45 24 1572.1

110.00 11 52 24 3626.04 -S.70 131.35 9.35 35.99 1_ 52 50 3026.0

DIFFERENTIAL CCRRECTIONS M|O-COURS( EXECUTION ACCURACY

TOE .2897 TRA -.9805 TC3 2.4597 BAU .3435 SGT 2529.7 $_ 771.9 SG3 2464.0

ROE ,1068 RRA -.1551RC3 1.0987 FAU .43156 RRT .8907 RRF -.9669 RTF -.9246

FOE -.5643 FRA 7.5855 FC-39.ogoI BSP 9116 SG8 2644.9 R25 -.2823 R13 -.9353

BDE .3068 BflA .9927 BC3 2.6884 FSP 8415 SGI 2623.1 SG2 338.5 THA 15.47

LAUNCH DATE NOV 5 1964

ORBIT DETERMINATION ACCURACY

ST 835.1SR 218.7 SS 1354.0

CRT .9323 CRS .6768 CST .8918

LSA 1565.4 MSA 356.9 SSA 23.6

EL1 859.9 EL2 76.8 ALF 13.83

ARRIVAL DATE AUG 6 1965

EARTH TO MARS

INC 1.1068 Vl 30.043

APO 228.34 V2 24.090

ETC 255.92 CLP 128.31

RAp 189.24 ECC 1.1573

INJ 2 LAT INJ 2 LONG

-27.43 72.64

-11.29 151.59

-28.46 49.69

-10.36 135.30

-31.00 2S.50

-8.13 125.08

ORBIT DETERMINATION ACCURACY

ST 795.8 SR 219.4 SS 1366.3

CRT .9244 CRS .6210 CST .8672

LSA 1549.6 NSA 382.5 SSA 23.8

ELI 821.5 EL2 81.1ALF 14.44
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31 LAL -.DO

RP 227.92 LAP -.35

RC 239.350 GL 12.38

PLANETOCENTRIC CONIC

C3 9.312 VHL 5.084

LNCH AZMTH LNCH TIME

90.00 13 47 16

90.00 10 15 37

100.00 17 24 I1

100.00 11 21 24

110.00 19 4 49

110.00 11 57 15

FLIGHT TIME 276.00 ARRIVAL DA$E AUG S 1965

42.62 VL 32.905 GALLOL

LOP 240.04 VP 21.392 GAP -.77 AZP 91.10 TAL 345.38 TAp 182.81 RCA 147.46 APO 228.00

GP 4.65 ZAL 109.78 ZAP 126.57 ETS 175.17 ZAE 163.43 ETE 158.42 ZAC 93.71 ETC 255.95

DISTANCE 632.950 EARTH TO MARS

-2.57 AZL 88.85 HCA 197.43 SMA 187.73 ECC .21450 INC 1.1526 vl 30.043

v2 24.132

CLP 126.71

DLA 21.96 RAL 159.61 RAD 6567.3 VEL 11.441 PTH 1.98 VHP 3.301 DPA 2.69 RAp 188.65 ECC 1.1565

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN IN_ 2 LAT INJ 2 LONG

2816.22 -28.24 83.01 16.50 92.22 18 34 12 2216.2 -27.63 74.40

3932.05 -8.50 156.92 11.93 62.89 11 21 9 3332.1 -12.07 150.06

2303.76 -29.61 59.93 16.41 94.31 18 5 54 1903.8 -28.70 51.25

3719.75 -7.29 140.67 11.28 60.93 12 23 24 3119.8 -11.11 133.96

2188.92 -32.97 35.34 15.93 99.G0 19 41 17 1588.9 -31.29 26.72

3607.35 -4.41 130.37 9.51 56.07 12 57 23 3007.4 -6.83 124.08

DIFFERENTIAL CORRECTIONS

TOE .2783 TRA -.9206 TC3 2.2170 8AU .3140

ROE .1089 RRA -.1478 RC3 1.0873 FAU .44689

FOE -.4733 FRA 7.8232 FC-40.6720 BSP 8461

BDE .2988 BRA .9323 8C3 2.4693 FSP 6736

LAU_iCH DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 227.53 LAp -.38

RC 241.142 GL 12.86

PLANETOCENTRIC CONIC

C3 9.471 VHL 3.077

LNCH AZMTH LNCH TIME

90.00 15 41 0

90.00 10 22 22

100.00 17 18 43

100.00 11 27 18

110.00 19 0 50

110.00 12 1 43

DIFFERENTIAL CORRECTIONS

TDE .2886 TRA -.8591TC3 1.9617 8AU .2835

ROE .1112 RRA -.1416 RC3 1.0788 FAU .46168

FDE -.3787 FRA 8.0776 FC-42.2204 891P 7761

BDE .2907 8RA .8707 BC3 2.2386 FSP 9073

MID-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2353.1 SGR 760.5 SG3 2557.0 ST 758.2 SR 221.8 SS 1381.2

RRT .8759 RRF -.9616 flTF -.9142 CRT .9187 CRS .5684 CST .8406

SGB 2473.0 R23 -.2951 R13 -.9273 LSA 1538.3 MSA 405.0 SSA 24.2

SG1 2447.7 862 352.7 THA 16.15 EL1 785.5 EL2 84.6 ALF 15.22

FLIGHT TIME 278.00 ARRIVAL DATE AUG 10 1965

DISTANCE 636.840

L(X. 42.62 VL 32.896 GAL -2.55 AZL 88.81 HCA

LOP 241.09 VP 21.425 GAP -1.07 AZP 91.13 TAt.

GP 4.48 ZAL 109.60 ZAP 124.94 ETS 175.50 ZA_

EARTH TO MARS

198.47 SMA 167.37 ECC .21380 %NC 1.1943 vl 30.043

343.45 TAp 183.92 RCA 147.47 APO 227.68 V2 24.173

161.78 ETE 161.00 ZAC 93.41ETC 235.98 CLP 125.06

DLA 22.43 RAL 159.67 RAD 6567.3 VEL 11.439 PTH 1.98 VHp 3.244 DPA 2.78 RAp 188.03 ECC 1.1559

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CgT TIM INJ 2 LAT XNJ 2 LONG

2838.73 -28.29 84.65 16.66 91.40 16 28 18 2238.7 -27.79 76.02

3907.84 -9.23 135.54 12.14 63.12 11 27 30 3307.8 -12.79 148.64

2523.52 -29.70 61.39 16.59 93.53 18 O 49 1923.5 -28.89 52.68

3698.26 -8.00 139.47 11.47 61.10 12 26 56 3098.3 -11.79 132.73

2204.18 -33.13 36.70 16.15 98.94 19 37 34 1604.2 -31.54 27.83

3590.39 -5.05 129.48 9.66 56.15 13 1 33 2990.4 -9.46 123.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2168,6 SGR 751.6 SG3 2649.8 ST 721.7 SR 224.9 SS 1399.7

RRT .8382 RRF -.9561 RTF -.9005 CRT .9139 CRS .5158 CST .8089

9GB 2295.1 R23 -.3117 R13 -.9172 LSA 1332.2 MSA 427.1 SSA 24.6

$61 2265.2 962 369.4 THA 17.03 ELI 750.9 EL2 86.8 ALF 16.15

LAUNCH DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31LAL -.00 LOL

RP 227.14 LAp -.41 LOP 242.13 VP 21.459 GAP -1.36 AZP 91.16 TAL 345.50 TAp 185.03 RCA 147.46 APO 227.38 V2 24.214

RC 242.914 GL 13.29 GP 4.33 ZAL 109.45 ZAp 123.27 £TS 175.81 ZAE 160.04 ETE 163.14 ZAC 93.12 ETC 256.01CLP 123.38

PLANETOCENTR 1C CONIC

C3 9.434 VHL 3.071DLA 22.89 RAL 159.74 RAD 6567.3 VEL 11.438 PTH 1.98 VHp 3.191DpA 2.91 RAp 187.39 ECC 1.1555

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 35 11 2859.59 -28.31 86.18 18.82 90.63 16 22 50 2259.8 -27.92 77.33

90.00 10 28 42 3885.44 -9.94 154.25 12.35 63.33 11 33 28 3265.4 -13.44 147.32

100.00 17 13 47 2541.68 -29.77 62.74 16.77 92.84 17 36 8 194).7 -29.06 54.01

100.00 11 32 47 3678.59 -8.64 138.36 11.66 61.27 12 34 6 3078.6 -12.41 131.60

110.00 18 57 13 2218,04 -33.27 37.76 16.37 98.32 19 34 11 1618.0 -31.77 28.85

110.00 12 5 50 3574.99 -5.63 128.67 9.82 56.23 13 5 25 2975.0 -10.03 122.34

FLIGHT TIME 280.00 ARRIVAL DATE AUG 12 1965

DISTANCE 640.739 EARTH TO MARS

42.62 VL 32.888 GAL -2.53 AZL 88.77 HCA 199.52 SMA 187.43 ECC .21315 lgC !.2311 vl 30.043

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2604 TRA -.7983 TC3 1.6823 BAU .2316 9GT 1974.5 SGR 745.2 SG3 2742.0

ROE .1141RRA -.1361RC3 1.0726 FAU .47693 RRT .8346 RRF -.9503 RTF -.8809

FOE -.2931 FRA 8.3229 FC-43.7676 BSP 7054 SG8 2110.4 R23 -.3353 R13 -.9033

BDE .2843 BRA .8070 DC3 1.9951FSP 9404 861 2073.9 SG2 390.8 THA 18.15

LAUNCH DATE NOV 5 1964 FLIGHT TIME 282.00

ORBIT DETERMINATION ACCURACY

ST 685.9 9R 229.1 SS 1419.7

CRT .9158 CRS .4669 CST .7745

LSA 1529.4 MSA 443.6 SSA 25.0

EL1 717.8 EL2 88.0 ALF 17.28

ARRIVAL DATE AUG 14 1965

HELIOCENTRIC COLIC DISTANCE 644.649 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 32.880 gAL -2.52 AZL 88.73 HCA Vl 30.043

RP 226.73 LAP -.44 LOP 243.19 VP 21.494 GAP -1.65 AZP 91.18 TAL V2 24.236

RC 244.666 GL 13.68 GP 4.19 ZAL 109.33 ZAp 121.56 ET9 176.10 ZAE CLP 121.65

PLANETOCENTRIC CONIC

C3 9.401VHL 3.068 DLA 23.28 RAL 159.81RAD 6567.3 VEL 11.436 PTH 1.98 VHP 3.141DpA 3.06 RAP 186.72 ECC 1.1547

LNCH AZMTH LNCH TIME L-I TIME .INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 29 48 2879.94 -28,32 87.59 16.97 89.92 16 17 47 2278.9 -28.03 78.94

90.00 10 34 39 3864.72 -10.57 153.05 12.56 63.58 11 39 4 3264.7 -14.03 146.09

100.00 17 9 14 2558.37 -29.62 63.98 16.94 92.19 17 51 32 1958.4 -29.20 55.23

100.00 11 37 53 3660.51 -9.23 137.34 11.85 61.44 12 38 56 3060.5 -12.98 130.55

110.00 18 53 59 2230.64 -33.39 38.72 16.$7 97.77 19 31 10 1630.6 -31.96 29.79

110.00 12 9 39 3561.01 -6.16 127.93 9.98 56.31 13 9 0 2961.0 -10.53 121.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .2341 TRA -.7294 TC3 1.3847 BAU .2198 SGT 1774.4 SGR 740.5 SG3 2833.1 ST 651.4 9R 233.8 SS 1441.8

ROE .1171RRA -.1312 RC3 1.0664 FAU .49163 RRT .8039 RRF -.9444 RTF -.8532 CRT .9195 CRS .4193 CST .7330

FOE -.2093 FRA 8.5740 FC-45.2763 BSP 6288 SG8 1922.7 R23 -.3663 R13 -.8847 LSA 1530.3 MSA 463.8 SSA 25.4

DOE .2798 8RA .7411BC3 1.7489 FSP 9737 SGI 1877.1 9G2 416.3 THA 19.55 EL1 686.5 EL2 87.2 ALF 18.58

200.57 SMA 187.29 ECC .21254 INC 1.2650

345.55 TAP 186.12 RCA 147.49 Apo 227.10

158.24 ETE 164.94 ZAC 92.84 ETC 256.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 5 1964 FLIGHT TIME 284.00

HELIOCENTRIC CONIC DISTANCE 648.568

RL 148.31LAL -.DO LOL 42.62 VL 32.873 GAL -2.51AZL 86.70 HCA 201.63 SMA

RP 226.36 LAp -.48 LOP 244.24 VP 21.530 GAP -1.93 AZP 91.20 TAL 345.58 TAp

RC 246,398 GL 14.04 GP 4.06 ZAL 109.23 ZAp 119.80 ETS 176.36 ZAE 156.38 ETE

PLANETOCENTRIC CONIC

C3 9.372 VHL 3.061DLA 23.64 RAL 159.89 RAD 6567.3 VEL 11.45§ PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC XMJ AZMTH INJ TIME

90.00 15 24 52 2896.86 -28.31 88.91 17.12 89.26 16 13 9

90.00 10 40 15 3845.59 -11.14 151.94 12.77 63.80 11 44 20

100.00 17 § G 2573,70 -29.85 65.12 17.10 91.59 17 48 0

100.00 11 42 42 3643.98 -9.77 136.41 12.05 61.61 12 43 26

110.00 18 51 6 2242.06 -33.50 59.60 16.77 97.26 19 28 28

110.00 12 13 12 3548.36 -6.64 127.26 10.15 56.39 15 12 20

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .2500 TRA -.6606 TCS 1.0654 BAU .1888 SGT 1570.3 SeA1 737.5 SG3 2922.6

ROE .1205 RRA -.1268 RCS 1.0661FAU .50620 RRT .7605 RRF -.9384 RTF -.8115

FDE -.1379 FRA 8.8165 FC-46.7616 BSP 5510 SGB 1734.9 R25 -.4079 R13 -.8584

80[ .2775 BRA .6726 BC3 1.5072 FSP 10059 SGi 1675.8 SG2 448.7 THA 21.26

LAUNCH DATE NOV 5 1964 FLIGHT TIME 286._0

HELIOCENTRIC CCNIC DISTAMCE 652.496

RL 148.31LAL -.00 LOL 42.62 VL 32.866 GAL -2.50 AZL 88.68 HCA 202.69 SMA

RP 225.97 LAp -.51 LOP 245.30 VP 21.566 GAP -2.21AZP 81.22 TAL 345.60 TAP

RC 248.110 GL 14.36 GP 5.94 2AL 109.16 ZAp 118.01ETS 176.61ZAE 154.46 ETE

PLANETOCENTRIC CONIC

C3 9.347 VHL 3.057 DLA 23.96 RAL 159.98 RAD 6567.5 VEL 11.454 PTN 1.98 VHP

LNCH AZNTM LNCM Title L-I TIME |MJ LAT INJ LONG ZNJ RT ASC INJ AZMTH IMJ TIME

90.00 15 20 22 2915.42 -28.29 90.12 17.27 88.66 16 8 56

90.00 10 45 30 3827.98 -11.67 150.92 12.99 " 64.02 11 49 18

100.00 17 1 25 2587.75 -29.88 66.16 17.27 91.04 17 44 51

100.00 11 47 11 3628.89 -10.26 135.55 12.25 61.77 12 47 40

110.00 18 46 $3 2252.46 -33.58 40.40 16.98 96.79 19 26 6

110.00 12 16 SO 3536.95 -7.07 126.66 10.32 56.47 13 15 27

OIFFERENTIAL CORRECTIONS MXO-COURSE ExECUTIGN ACCURACY

TOE .2463 TRA -.5894 TC3 .7267 BAu .1610 SGT 1368.1 8GR 735.5 8GS 3009.6

ROE .1239 RRA -.1229 RCS 1.0644 FAU .52013 RRT .6967 RRF -.9321 RTF -.7472

FOE -.0602 FRA 9.0649 FC-48.1768 BSP 4715 SGB 1533.3 R25 -.4624 R13 -.8208

8DE .2759 BRA .6020 BCS 1.2888 FSP 10386 SGI 1474.1 SG2 489.7 THA 23.25

ARRIVAL DATE AUG 16 1965

EARTH TO MARS

187.17 ECC .21198 INC 1.2954 vl 30.043

167.21 RCA 147.49 Apo 226.84 V2 24.297

166.46 ZAC 92.56 ETC 256.08 CLP 119.89

S.094 DpA 3.24 RAp 186.03 ECC 1.1542

PO CST TIN INJ 2 LAT INJ 2 LONG

2296.9 -26.11 80.25

$245.6 -14.58 144.95

1973.7 -29.31 56.35

3044.0 -13.49 129.59

1642.1 _32.13 30.63

2948.4 -11.01 120.90

ORBIT DETERMINATION ACCURACY

ST 619.1 SR 259.4 SS 1464.1

CRT .9271CRS .3775 CST .6857

LSA 15S4.0 MSA 479.9 SSA 25.9

EL1 658.S EL2 84.4 ALF 20.06

ARRIVAL DATE AUG 18 1965

EARTH TO MARS

187.05 ECC .21146 INC 1.$255 vl 30.0A3

188.29 RCA 147.50 APO 226.60 V_ 24.339

167.77 ZAC 92.28 ETC 256.12 CLP 118.08

3.050 DPA 5.44 RAp 185.$0 ECC 1.1558

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2515.4 -28.17 81.45

3228.0 -15.07 143.89

1987.7 -29.41 57.39

$028.9 -15.95 128.71

1652.5 -$2.28 31.41

2956.9 -11.43 120.28

ORBIT DETERMINATION ACCURACY

ST 587.5 SR 245.0 SS 1488.2

CRT .9577 CRS .$361CST .6287

LSA 1541.0 MSA 494.6 SSA 2G.2

EL1 651.6 EL2 79.2 ALF 21.72

LAUNCH DATE NOV 5 1964 FLIGHT TIME 288.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 225.58 LAp -.54

RC 249.805 GL 14.66

PLANETOC(NTRIC CONIC

C3 9.326 VHL 3.054

LNCH AZNTH LNCM TIME

90.00 15 16 18

90.00 10 50 26

lOO.O0 16 58 4

IOO.O0 11 51 21

110.00 18 46 20

110.00 12 19 34

DISTANCE 656.434 EARTH TO MARS

LOt- 42.62 VL 32.860 GAL -2.49 AZL 88.65 HCA 203.75 SMA 186.94 ECC .21099 INC 1.5490 Vl 30.043

LOP 246.$6 VP _1.604 GAP -2.48 AZP 91.25 TAL $45.60 TAp 189.35 RCA 147.50 APO 226.38 V2 24.381

GP 3.83 ZAL 109.12 ZAP 116.18 ETS 176.84 ZAE 152.49 ETE 168.91 ZAC 92.01ETC 256.16 CLP 116.25

DLA 24.24 RAL 160.09 RAO 6567.S VEL 11.453 pTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2928.68 -28.26 91.23 17.45 88.10 16 5 7

$811.66 -12.15 149.98 15.22 64.23 11 53 58

2600.56 -29.69 67.11 17.45 90.54 17 41 25

$615.21 -10.70 134.78 12.46 61.92 12 51 36

2261.84 -33.66 41.12 17.18 96.37 19 24 2

$526.70 -7.45 126.12 10.51 56.54 15 18 21

DIFFERENTIAL CORRECTIO_IS MID-COURSE ExECuTION ACCURACY

TOE .2449 TRA -.5156 TC3 .$674 OAU .1403 8GT 1177.7 8_ 734.7 SG3 3093.9

ROE .1278 RRA -.1192 RCS 1.0659 FAU .53385 RRT .3964 RRF -.9259 RTF -.6424

FOE .0008 FRA 9.3003 FC-49.5561 BSP 3913 SGB 1388.1 R25 -.5360 RI3 -.7633

6DE .2763 BRA .5292 BCS 1.1256 FSP 10679 SGI 1277.1 862 543.8 THA 25.31

LAUNCH DATE NOV 5 1964 FLIGHT TIME 290.00

HELIOCENTRIC CCNIC DISTANCE 660.382

RL 148.$1 LAL -.00 LOt. 42.62 VL 32.854 GAL -2.49 AZI. 88.63 HCA 204.82 SNA

RP 225.19 LAp -.58 LOP 247.43 Vp 21.642 GAP -2.75 AZP 91.25 TAt. 345.59 TAP

RC 251.477 GL 14.94 GP " 3.73 ZAL 109.10 ZAP 114.32 ETS 177.06 zAE 130.47 ETE

PLANETOCENTRIC CONIC

C3 9,309 VHL S.051DLA 24.49 RAL 160.22 RAD 6567.3 VEL 11.432 PTH 1.98 VHP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

90.00 15 12 40 2942.63 -28.22 92.25 17.59 87.59 16 1 45

90.00 10 55 S 3797.20 -12.38 149.12 13.45 64.42 11 58 20

100.00 16 55 9 2612.20 -29.89 67.98 17.63 90.09 17 36 42

100.00 11 53 14 $602.87 -11.09 154.07 12.66 62.06 12 55 17

110.00 18 44 27 2270.27 -33.72 41.77 17.39 95.99 19 22 17

110.00 12 22 26 $517.56 -7.80 123.63 10.70 56.61 13 21 4

DIFFERENTIAL CORRECTIONS MIO-COURS( EXECUTION ACCURACY

TOE .2449 TRA -.4590 TCS -.0087 BAU .IS24 SGT 1015.9 8GR 734.6 SG3 3174.7

ROE .1317 RRA -.1158 RC3 1.0638 FAU .54683 RRT .4378 RRF -.9195 RTF -.4716

FDE .0593 FRA 9. 5345 FC-50.8552 BSP 3163 SG8 1253.7 R25 -.6365 R13 -.6679

60E .2781SRA .4540 SC3 1.0638 FSP 10967 SG1 1093.1 $62 613.8 THA 26.50

5.009 DpA 3.67 RAp 184.55 ECC 1.1535

PO CST TIM INJ 2 LAT INJ 2 LONG

2328.7 -28.22 82.57

3211.9 -15.52 142.92

2000.6 -29.49 58.33

3015.2 -14.37 127.91

1661.8 -$2.41 32.11

2926.7 -11.80 119.72

ORBIT DETERMINATION ACCURACY

ST 559.0 SR 251.5 SS 1511.2

CRT .9509 CRS .3007 CST .5640

LSA 1549.6 MSA 507.3 SSA 26.7

EL1 608.6 EL2 71.4 ALF 23.51

ARRIVAL DATE AUG 22 1965

EARTH TO MARS

186.84 ECC .21056 INC 1.3728 vl 30.043

190.41 RCA 147.50 APO 226.18 V2 24.423

169.89 ZAC 91.73 ETC 256.21 CLP 114.37

2.972 DpA 3.91 RAp 183.78 ECC 1.1552

PO CST TIM INJ 2 LAT INJ 2 LONG

2342.6 -28.26 83.59

3197.2 -15.93 142.04

2012.2 -29.56 59.19

3002,9 -14.74 127.19

1670.3 -32.52 32.74

2917.6 -12.14 119.22

ORBIT DETERMINATION ACCURACY

ST 554.2 SR 258.2 SS 1534.6

CRT .9657 CRS .2681CST .4863

LSA 1560.8 NSA 519.8 SSA 27.1

EL1 590.2 EL2 60.6 ALF 25.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE NOV $ 1984 FLIGHT TIM( 292.D0 ARRIVAL OATE AUG 24 1985

HELIOCENTRIC CONIC

RL 148,31 LAL -.00

RP 224,80 LAp -.61

RC 253.132 GL IS.lg

PLAMETOCENTRIC CONIC

C3 9.298 VHL 3,049

LNCH AZMTN LNCH TIME

90.00 15 9 29

90.00 10 59 ZO

tO0.00 16 52 39

100.00 11 58 51

110.00 18 42 $3

110.00 12 Z5 7

DIFFERENTIAL CORRECTIONS

TOE .2454 TRA -.3596 TC3 -.4031 BAU .1414

ROE .1857 RRA -.1128 RC3 1.O637 FAU .33910

FOE .1136 FRA 9.7823 FC-32.0671 95P 2577

BDE .2804 BRA .3769 BC3 1.1373 FSP 11243

DISTANCE 684.338 EARTH TO MARS

LOL 42.62 VL 32.849 GAL -2.49 AZL 88.61HCA 205.89 SMA 186.74 ECC .21017 INC 1.3947 vl 30.043

LOP 248.50 VP 21.681 GAP -3.01AZP 91.25 TAL 343.57 TAP 191.48 RCA 147.50 APO 225.99 V2 24.465

GP 3.63 ZAL 109.10 ZAP 112.42 ST8 177,27 ZA( 148.41 (TE 170.76 2AC 91.44 £TC 258.26 CLF 112.47

DL4 24.71RAL 160.85 RAD 6567.3 V(L 11.432 PTH 1.98 VHP 2.938 DpA 4.17 RAP 182.98 ECC 1.1530

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM lHJ 2 LAT INJ 2 LONG

2955.31 -28.18 93.18 17.77 87.13 15 58 44 2355.3 -28.28 84.51

3783.99 -12.97 148.34 13.70 64.61 12 2 24 3184.0 -16.29 141.23

2622.87 -29.89 68.76 17.83 89.68 17 36 22 2022.7 -29.62 59.96

3591.86 -11.44 133.44 12.91 62.20 12 58 43 2991.9 -15.07 126.54

2277.81 -33.77 42.35 17.62 95.65 19 20 $1 1677.8 -32.62 33.31

3509.49 -8.10 123.20 10.91 56.66 13 23 36 2909.5 -12.43 118.78

MID-COURSE EXECUTION ACCURACy ORBIT DETERHIHATION ACCURACY

SGT 909,1SGR 734,9 SG3 3231.2 ST 312,3 SR 265,2 SS 1557.8

UUT .1969 URF -.9129 RTF -.2082 CRT .9794 CRS .2382 CST .3965

SG8 1169.0 UZS -.7939 R13 -.4462 LSA 1574.0 MSA 530.2 SSA 27.5

SGI 936.9 SG_ 699.2 TNA 21.28 EL1 574.9 EL2 47.7 ALF 27.09

LAUNCH DATE NOV 5 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 26 1963

HELIOCENTRIC C,43N|C

RL 148.31LAL -.OO

RP 224.41 LAp -.64

RC 254.746 GL 15.42

PLAN(TOCENTRIC CONIC

C3 R.288 VHL 3.048

LNCH AZlATH LNCH TIME

90.00 15 6 44

9o.oo 11 3 19

100.00 18 50 33

lO0.OO 12 2 12

110.00 18 41 36

110.00 12 27 36

DIFFERENTIAL CCIRRECTIONS

TOE .2470 TRA -.2777 TC3 -.6184 9AU .1685

ROE .1399 RRA -.IQ98 RC3 1.0634 FAU .57049

FDE .1588 FRA 9.9820 FC-53.1777 BSP 2327

BOG .2839 BRA .2985 9C3 1.$407 FSF 11500

DISTANCE 66a.S04 EARTH TO MARS

LOL 42.62 VL 32.844 GAL -2.49 AZL 88.58 HCA 206.97 SMA 186.68 ECC .20982 INC 1.4151 vl 30.043

LOP 249.58 VP 21.T21 GAP -3.27 AZP 91.26 TAL 345.54 TAP 192.50 RCA 147.49 APO 225.82 v2 24.506

GP S.54 ZAL 109.14 ZAP 110.50 ETS 177.46 Z/U[ 146.$1ET( 171.53 ZAC 91.18 [TC 256.31CLP 110.54

DLA 24.90 RAL 160.$1RAD 6567.5 V(L 11.431PTH 1.96 VHP 2.908 DPA 4.44 RAP 182.16 ECC 1.1529

L-I TIME INJ LAT INJ LONG INJ UT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2966.71 o28.t4 94.01 17.97 86.71 15 56 11 2366.7 -28.30 85.35

3772.23 -IS.31 147.65 13.95 64.78 12 6 11 3172.2 -16.60 140.52

2832.02 -29.89 69.45 18.03 89.$1 17 $4 25 2032.0 -29.86 60.65

3562.16 -11.75 132.89 13.15 62.$2 13 I 54 2982.2 -15.36 125.98

2284.48 -35.81 42.87 17.85 95.$5 19 19 42 1684.5 -32.70 33.81

3502.46 -8.36 124.83 11.13 56.73 13 25 59 2902.5 -12.88 118.39

NIDoCOUUSIE ExECuTION ACCUUACY ORBIT DETERMINATION ACCURACY

SGT 891.4 SGU 735.5 SG3 3322.5 ST 495.7 SR 272.5 SS 1580.1

RflT -.1060 RUF -.9062 RTF .1272 CRT .9896 CRS .2119 CST ._944

S6B 1155.? R2S .8538 UI3 -.3054 LSA 1588.9 MSA 539.8 SSA 27.9

SG1 901.3 SG2 723.3 THA 165.63 ELI 564.6 EL2 34.4 ALF 28.66

LAUNCH DATE NOV 5 1964 FLIGHT TIME 296.00

HELIC_ENTRIC CONIC Dl STANCE 672,276

RL 148.31 LAL -.00 LOL 42.62 VL 32.839 GAL -2.50 AZL 88.57 HCA

RP 224.02 LAF -.67 LOP 250.65 VP 21.761 GAP -3.52 AZP 91.27 TAL

RC 256.380 GL 15.63 GP 3.45 ZAL 10g.20 ZAP 108.55 ETS 177.65 ZAE

PLANETOCENTR|C CONIC

C3 9.283 VHL 3.047 DLA 25.07 RAL 16D.88 RAO 656?.3 VEL 11.431PTH

LNCH AZMTH LNCH TIME L-! TIH[ INJ LAT

90.00 15 4 29 2976.77 -28.10

90.00 1t G 58 3761.98 -15.61

100.00 16 48 52 2640.21 -29.68

100.00 12 5 18 3573.77 -12.01

110.00 18 40 43 2290.31 -33.85

110.00 12 29 55 3496.44 -8.59

DIFFERENTIAL CCRRECTIOHS

TOE .2462 TRA -.1964 TC3-1.2818 9AU .2043

RDE .1433 RRA -.1077 RC3 1.0592 FAU .57846

FOE .2322 FUA10.2493 FC-53.9460 BSP 2555

BOG .2850 BUA .2239 BCS 1.6474 FSP 11854

ARRIVAL 0ATE AUG 28 1945

EARTH TO MARS

208.05 SMA 186.58 ECC .20950 INC 1.4341 vl 30.043

345.49 TAp 193.53 RCA 147.49 APO 225,67 V2 24.548

144.18 ETE 172.21 ZAC 90.91 (TC 256.37 CLP 108.58

LAUNCH DATE NOV 5 1964

1.98 VHP 2.88l DPA 4.73 RAP 181.33 ECC 1.1528

IHJ LONG lRJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.74 18.17 86.35 15 54 6 2376.8 -28.31 86.08

147.04 14.22 64.93 12 9 40 3162.0 -16.88 139.89

70.06 18.26 88.9g 17 32 53 2040.2 -29.70 81.28

132.40 13.41 62.42 13 4 50 2973.6 -15.61 125.48

43.32 18.09 95.08 19 18 53 1690.3 -32.78 34.25

124.50 11.$6 56.79 13 28 12 2896.4 -12.90 118.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 985.8 SGR 734.4 SG3 3383.5 ST 479.5 8R 278.7 SS 1611.9

RRT -.3871 RRF -.8987 RTF .4357 CRT .9930 CRS .1769 CST .1733

SGB 1229.S U23 .6337 R13 -.6423 bSk 1615.1 MSA 544.3 SSA 28.5

SG1 1053.S SG2 633.7 THA 153.88 EL1 553.8 EL2 28.5 ALF 30.08

PLIGHT TIME 298.00 ARRIVAL DATE AUG 30 1965

DISTANCE 676.262 EARTH TO MARS

-2.31 AZL 88.55 HCA 209.13 _kqAA 186.51 ECC .20923 INC 1.4517 vl 30.043

AZP 91.27 TAt. 345.43 TAP 194.55 RCA 147.48 APO 225.53 V2 24.590

ETS 177.83 zAE 142.01 ETE 172.62 ZAC 90.63 ETC 256.44 CLP 106.60

HELIOCENTRIC ECNIC

RL 148.31LAL -.DO LOL 42.62 VL $2.855 GAL

RP 223.63 LAp -.Tl LOP 251.74 VP 21.602 GAP -S.TT

RC 257.974 GL 15.83 GP 3.$6 ZAL 109.28 ZAP 106.57

PLAN(TC_ENTRIC CON|C

C3 9.283 VHL 3.047 DLA 25.21UAL 160.87 RAD 6367,S

LNCH AZNTM LI_H TIM( L-I TIME INJ LAT INJ LONG

90.00 I5 2 $9 2985.84 -20.06 95.$9

90.00 11 10 19 3753.08 -13.87 146.31

100.00 16 47 34 2647,39 -29.87 70.59

100.00 12 8 5 3568.58 -12.24 131.99

110.00 18 40 4 2295.$9 -33.88 43.71

110.00 12 $2 4 3491.33 -8.78 124.23

DIFFERENTIAL CCRRECTIONS

TOE .2541 TRA -.1043 TC3-1.6790 BAU .2466

ROE .14R1 RUA -.1035 RC3 1.0831 FAU .59145

FDE .2025 FRAIO.S624 FC-55.1613 B_P 3243

DOE .2948 BRA .1470 8C3 1.9873 FSP 11897

VEL 11.431 PTH 1.98 VHP 2.857 OPA 5.OS

INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

18.40 86.02 15 52 24 2385.6

14.49 63.06 12 12 52 3153.1

18.49 88.71 17 31 41 2047.4

IS.67 62.52 13 7 32 2966.6

18.35 94.65 19 18 19 1695.4

11.61 56.83 13 30 16 2891.3

MID-COURSE EXECUTION ACCURACY

SGT 1149.8 SGR 738.0 SG3 3449.3

URT -.5681 URF -.8927 UTF .6513

SG8 tS66.S U2S .4840 R13 -.7703

$61 1248.0 SG2 560.4 THA 154.44

RAP 180.48 ECC 1.1328

INJ 2 LAT INJ 2 LONG

-28.32 86.75

-17.11 139.34

-29.73 61.79

-15.63 125.03

-32.94 34.63

-13.08 117.78

ORBIT O(TEUMINATION ACCURACY

ST 483.2 SR 288.5 33 1616.9

CRT .9873 CRS .1746 CST .0656

LSA 1818ol MSA 558.6 SSA 28.4

EL1 561.4 EL2 39.4 ALF 30.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH OATE NOV S 1964

HELIOCENTRIC COMIC

RL 148.31 LAL -.DO

RP 223.24 LAp -.74

RC 259.$47 ;L t$.01

PLANETOCENTRIC C(_IIC

ES 9.285 VHL 3.047

LNCH AZMTH LNCH TIME

90.00 15 1 19

90.00 11 13 20

100.00 16 46 41

100.00 12 10 $9

110.00 |8 39 45

110.00 12 34 4

FLIGHT TIME 300.00 ARRIVAL OAT[ SEp 1 1965

DISTANCE 680.255 EARTH TO MARS

LOt. 42.62 VL 32.851 GAL -2.52 AZL 86.53 HCA 210.2t _i_A116G.44 ECC .Z0699 INC 1.4665 Vl 30.063

LOP 252.62 VP 21.844 GAP -4.02 AZP 91.27 TAL 345.36 TAp 195.57 RCA 147.48 APO 225.41 V2 24.662

_p 3.28 ZAL $09.39 ZAP 1_.$6 (78 178.00 Zk( 139.62 ET[ 173.38 ZAC 90.36 [TC 2SS.S1 CLP 106.60

DLA 25.32 RAL 161.08 RAO 6567.3 VEL 11.431 PTH 1.98 VHp 2.837 DPA 5.33 RAP 179.61 [CC !.1528

L-I TIME INJ LAX INJ LONG 1NJ RT ASC INJ AZNTH INJ TIM( PO CST TIM IMJ Z LAT ]HJ 2 LONG

2993.15 -28.02 93.93 18.64 85.75 15 51 12 2393.1 -28.32 67.28

3745.73 -14.08 146.08 14.78 6_.17 12 15 45 3245.7 -17.31 158.89

2655.45 -29.88 71.04 18.75 88.47 17 30 54 2053.4 -29.75 "62.24

3380.88 -12.43 131.63 13.95 62.59 13 10 0 2960.7 -16.00 124.66

2299.88 -33.90 44.05 18.62 94.65 19 |6 S 1699.7 -32.89 34.96

$497.20 -8.93 124.01 11.87 36.67 13 32 1t 2687.2 -13.23 117.55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT_ ACCURACY ORBIT DET_RM_MATION ACCURACY

TOE .2581 TRA -.0138 TC3-2.1330 BAU .2958 SGT 1387.9 SGR 736.8 SG3 3501.4 ST 467.0 SR 296.6 SS 1634.7

ROE .1538 RRA -.1007 RC3 1.0912 FAU .59977 RflT -.6773 RRF -.8858 RTF .7_00 CRT .9703 CRS .1586 CST -.0565

FOE .2194 FRAlO.3417 FC-53.9161BSP 4175 SGB 1372.3 R23 .3714 R13 -.8404 LSA 1635.6 MSA 566.8 SSA 28.7

_E .$006 BRA .1018 BC3 2.3824 _P 12074 SG1 1488.4 _ 509.9 THA $57.41 EL1 566.8 £L2 6t.6 ALF 30.99

LAUNCH DATE NOV 5 $964 FLIGHT TINE 302.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC GONIC DISTANCE U4.233 EARTH TO MARS

RL 149.31LAL -.00 LOL 42.92 VL 32.828 GAL -2.53 AZL 88.52 HCA 211.30 SNA 186.38 ECC .20879 INC 1.4840 vl 30.043

RP 222.85 LAP -.77 _ 233.91 VP 21.886 GAP -4.26 AZP 91.27 TAL 345.26 TAp 196.57 RCA 147.47 APO 225.30 V2 24.674

RC 291.$00 64. 14.$9 GP 3.20 ZAL 109.53 ZAP 106.57 ET$ 178.16 ZA( 137.81ET[ 173.88 ZAC 90.08 ETC 256.58 CLP 102.59

PLAN[TOCENTRIC CONIC

C3 9.294 VHL 3.049 OLA 25.42 RAt. 181.31RAO 6597.3 _fl[L 11.432 PTH 1.98 VHP 2.820 DPA 5.64 RAp 176,74 ECC 1.1550

LNCH AZMTM t.NCH TIME L-I TIN( INJ LAT [NJ LONG ZMJ RT ASC INJ AZMTH ZNJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 0 28 2999.32 -27.99 96.38 18.90 85.53 15 50 27 2399.3 -28.32 87.73

90.00 11 $6 0 3739.88 -$4.24 145.73 15.07 65.27 12 $8 20 3539.9 -17.46 138.53

100.00 16 48 12 2659.42 -29.25 71.41 19.02 88.28 17 30 31 2058.4 -29.77 62.61

100.00 12 12 57 3559.02 -12.57 131.36 t4.24 62.69 13 12 13 2956.0 -16.14 124.40

150.00 18 39 44 2303.21 -33.92 44.32 18.90 94.49 19 18 7 1703.2 -32.93 35.22

110.00 12 35 54 3403.99 -9.05 123.84 12.15 56.90 13 33 56 2884_0 -13.35 117.37

DIFFERENTIAL CGIERECTIQI4$ M|O-COUR_[ [I_CUTZONACCURACY ORBIT OETERMINATIOR ACCURACY

TDE .2915 TRA .0790 TC3-2.5909 BAU .3487 SGT 1697.t _ 739.5 863 3548.3 ST 496.2 SR 304.9 SS 1650.2

ROE .1589 flRA -.0977 RC3 1.0599 FAU ,60703 RRT -.7379 RRF -.8782 RTF .8549 CRT .9424 CRS .1457 CST -.1747

FDE .2290 FRAlO.7021 FC-58.5450 B_P 5219 _ 1823.8 R23 .2837 R13 -.8858 LSA 1653.2 MSA 573.1 SSA 29.0

BOE .3058 BRA .1257 BC3 2.8082 FSP 12215 SGI 1761.9 SG2 472.4 THA 160.41 EL1 575.7 EL2 67.9 ALF 30.87

_kU_CH DATE NO_ S 1964 FLIGHT T|R( 304.00 ARRIVAL OATE SEP 5 "1"_66

EARTH TO MARS

186.33 ECC .20863 INC 1.4988 vl 30.045

V2 24.716

CLP 100.57

HELIOCENTRIC CONIC DISTANCE 686.265

RL 148.31 LAb -,00 LOL 42.92 VL 32.924 GAL -2.55 AZL 88.50 HCA 212.40 SNA

RP 222.47 LAP -.90 LOP 255.00 VP 21.928 GAP -4.49 AZP 91.27 TAL 345.16 TAP 197.56 RCA 147.46 APO 225.20

RC 262.633 GL 16.33 G 3.$3 ZAL 109.69 ZAP 100.55 ETS 178.32 ZA[ 155.38 ETE 174.53 ZAC 89.81 [TC 256.66

PLANET_ENTRIC CONIC

CS 9.306 VHL 3.0510LA 25.4_ RAL 161.56 RkO 656T.3 _EL 11.432 PTH t.98 VHP 2.806 OPA 5.96 RAF IT7.65 (CC 1.1552

LNCH AZMTH LMCH TIME b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 0 7 3004.17 -27.98 96.73 19.19 85.36 15 50 11 2404.2 -28.31 68.09

90.00 11 18 21 3735.53 -14.37 146.47 15.38 65.33 12 20 36 3t55.5 -17.58 158.26

100.00 16 48 9 2892.33 -29.84 71.70 19.31 88.15 17 30 51 2062.5 -29.78 62.90

100.00 12 1_ 0 3552.61 -12.68 131.18 14.54 62.70 13 14 13 2952.S -16.24 124.20

110.00 18 40 2 2308.01 -33.94 44.54 19.20 94.36 19 18 28 1706.0 -32.96 35.44

110.00 12 37 38 3491.69 -9.14 123.72 12.44 59.92 13 33 36 2861.? -13.43 117.25

OIFFERENYIAL C_RRECT;(_i8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .2658 TRA .1749 TC3-3.0730 BAU .4042 SGT 1973.9 SGR 739.7 SG3 3582.4 ST 513.8 SR 313.3 SS 1665.1

ROE .1635 RRA -.0949 RC3 1.0345 FAU .61284 RRT -.7704 RRF -.8705 RTF .6995 CRT .9048 CRS .1350 CST -.2864

FOE .2269 FRAlO.SS2T FC-58.9938 BSP 6361 SG8 2508.0 R25 .2177 R13 -.9161 LSA 1672.6 MSA 580.0 SSA 29.2

ROE .3119 RRA .1989 BC3 3.2489 FSP 12340 SGI 2058.9 SGZ 452.2 THA 163.06 EL1 590.5 EL2 116.1 ALF 30.18

LAUNCH OAT[ NOV S 1964 FLIGHT 71HE 309.00 ARRIVAL DATE SEP T lg65

HELIOCENTRIC C_NIC DISTANCE _)2.282

RL 148.31 LAb -.00 LOt. 42.62 VL 32.822 GAL -2.59 AZt. 86.49 I_

RP 222.08 LAP -.83 LOP 856.10 VP 21.971 GAP -4.72 AZP 91.29 TAI,.

RC 2G4.145 _. $6.47 GP 3.05 zAL 109.98 ZAP 9G.52 ETS $T6.47 ZA(

PLA_TOCENTRIC C4_ilC

C3 9.322 VHL 3.053 DLA 25.53 RAL $61.93 RAO 8597.3 Vl[b 11.433 PTH

LNCM AZMTH LNCM TIN( L-I TIN( INJ LAT INJ LONG IMJ RT ASC

90.00 15 0 15 3007.89 -27.94 99.99 19.49

90.00 11 20 21 3732.89 -14.45 145,30 15.71

$00.00 19 46 29 2695.19 -29.83 71.92 19.62

100.00 12 19 48 3550.43 -12.75 131.06. 14.05

110.00 18 40 37 2309.10 -33.95 44.70 19.52

110.00 12 39 10 3480.29 -9.19 123.64 12.75

DIFFEREMTIAL CCRR[CTION$

TOE .2691 TRA .2730 1_3-3.5559 BAU .4920

ROE .1685 RRA -.0919 RC3 1.0494 F&U .95SI3

FOE .2170 FflAlO.9830 FC-57.2931BSIP 7545

BO( .3175 9RA .2880 8C3 3.7074 FSP 12432

EARTH TO MARS

213.49 SMA 186.28 ECC .20849 INC 1.5127 Vl 30.043

345.05 TAP 198.54 RCA 147.44 APO 225.12 V2 24.758

133.14 ETE 174.75 ZAC 89.54 ETC 256.74 CLP 98.53

1.98 VHP 2.798 OpA _.28 RAP 176.97 ECC 1.1534

INJ AZMTH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

85.23 15 50 23 2407.7 -26.31 88.54

65.38 12 22 34 3132.7 -17.65 138.09

89.05 $7 30 54 2065.2 -29.79 63.11

62.73 t3 15 58 2950.4 -16.30 124.07

94.27 $9 19 5 $708.1 -32.98 35.5g

59.93 13 3? 10 2880,3 -13,49 117.17

ORBIT D[TERRINATIOR ACCURACY

6T 537.0 SR 321.9 SS 1677.8

CRT .8601CRS .1271CST -.3865

LSA 1692.0 MSA 565.6 SSA 29.5

EL1 609.1 EL2 144.8 ALF 29.08

NID-COURSE EX(CUTIOi ACCURACY

SGT 2300.4 SGR 739.T $G3 3610.1

RRT -o7879 RRF -.8924 RTF .9274

SG8 2419.4 RZ3 .1688 R13 -.g367

SG| 2379.8 SG2 441.3 THA 165.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 5 1964

HELIOCENTRIC COklC

RL 148.31 LAL -.OD

RP 221.70 LAP -.8?

mC 265.639 GL 16.60

pLANET(_.ENTR [C CONIC

C3 9.34S VNL 3.057

LNCH AZMTH LNCH TIME

90.00 15 0 54

90.00 11 22 1

100.00 16 47 15

100.00 12 18 21

110.00 18 41 31

110.00 12 40 35

LOL

LOP 257.20 VP 22.015 GAP -4.gs AZF g1.26 TAL 544.g1 TAp 1gg.51 mCA 147.43 APO 225.05 VZ 24.799

GP 2.98 ZAL 110.09 ZAP 96.49 ETS 178.61 ZAE 130.90 ETE 175.15 ZAC 89.27 ETC 296.82 CLP 96.50

DLA 25.56 RAL 162.12 RAD 6567.3 VEL 11.434 pTH 1.98 VHp 2.790 DpA 6.60 map 176.09 ECC 1.1538

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3009.85 -27.93 97.15 19.82 8_5.15 15 51 4 2409.9 -28.51 68.50

3731.40 -14.48 145.22 18.04 65.40 12 24 15 5131.4 -17.68 138.01

2668.99 -29.83 72.05 19.95 87.94 17 31 42 2067.0 -29.79 63.24

$549.S0 -12.78 131.00 15.19 62.74 13 17 31 2949.5 -18.33 124.01

2309.48 -33.95 44.81 19.86 94.21 19 20 0 1709.5 -33.00 35.70

3479.77 -9.21 125.61 13.07 56.93 15 38 35 2879.8 -13.50 117.14

FLIGHT TIME 308.00 ARRIVAL DATE SEP 9 1965

OISTANCE 696.306 EARTH TO MARS

42.62 VL 32.819 GAL -2.59 AZL 88.47 HCA 214.60 SMA 186.24 ECC .20840 INC 1.5258 vl 50.043

01FFERENTIAL CORRECTIONS

TDE .2718 TRA .3740 TC3-4.0453 8AU .5217

ROE .1728 RRA -.0896 mc3 1.0397 FAU .61723

FOE .2598 FRAIl. IS41 FC-57.1937 8SP 8777

808 .3220 BRA .3846 BC3 4.1767 FSP 12610

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2641.8 SGR 737.3 SG3 3624.5 ST 585.1 SR 329.2 SS 1699.0

mRT -.7988 RRF -.8530 mTF .9450 CRT .8092 CRS .1081 CST -.4688

SG8 2742.7 R23 .1310 R13 -.9504 LSA 1723.4 MSA 586.0 SSA 29.9

SG1 2708.0 SG2 434.8 THA 167.13 ELI 630.8 EL2 175.5 ALF 27.49

LAUNCH DATE NOV S 1964 FLIGHT TIN( 310.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC COliC

RL 148.$1 LAL -.00

RP 221.32 LAp -.90

RC 267.114 GL 16.71

PLAN£TOCENTRIC CONIC

C3 9.368 VHL 3.061

LNCH AZMTH LNCH TIME

90.00 15 2 1

90.00 11 23 22

100.00 16 48 23

100.00 12 19 41

110.00 18 42 41

110.00 12 41 52

DIFFERENTIAL CORRECTIONS

TOE .2752 TRA .4778 TC3-4.5304 BAU .5820

ROE .1784 RRA -.0860 RC5 1.0339 FAU .61996

FOE .1993 FRAIl.Z143 FC-57.2938 8SP 10036

BDE .3280 BRA .4855 8C5 4.6469 FSP 12§65

DISTANCE 700.341 EARTH TO MARS

LOL 42.62 VL 32.817 GAL -2.61 AZ1- 88,46 HCA 215.70 SMA 186.20 ECC .20854 INC 1.5383 vl 30.043

LOP 258.31 VP 22.058 GAP -5.17 AZP 91.25 TAL 344.77 TAP 200.47 RCA 147.41 APO 225.00 V2 24.841

GP 2.90 ZAL 110.33 ZAP 94.46 ETS 178.75 ZAE 128.65 ETE 175.48 ZAC 89.00 ETC 258.91 CLP 94.47

DLA 25.56 RAL 162.43 RAO 6567.3 VEL 11.435 PTH 1.98 VHP 2.787 Opk 6.92 RAP 175.21 ECC 1.1542

L-I TIME IN_ LAT INJ LONG INJ mT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

3010.78 -27.83 97.21 20.17 85.12 15 52 11 2410.8 -28.31 88.57

3731.51 -14.48 145.23 16.39 85.40 12 25 34 3131.5 -17.68 138.01

2667.83 -29.83 72.11 20.30 87.9! 17 32 51 2067.8 -29.80 63.31

3549.70 -12.77 131.02 15.53 62.74 13 18 50 2949.7 -16.32 124.03

2310.23 -33.96 44.87 20.21 94.17 19 21 11 1710.2 -55.01 55.76

3480.06 -9.20 123.63 13.41 56.93 13 39 52 2880.1 -13.49 117.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2989.7 SGR 737.5 SG3 3636.7 ST 600.6 8R 558.8 SS 1702.5

RmT -.7981 RRF -.8448 mTF .9577 CmT .7596 CRS .1124 CST -.5547

SGB 3079.4 R23 .1059 R13 -.9611 LSA 1737.6 MSA 594.4 SSA 29.9

SGI 3048.4 3G2 435.8 THA 168.65 ELI 659.6 EL2 200.6 ALF 25.75

LAUNCH DATE NOV 5 1964

HELIOCENTRIC C(_IC

RL 148.31 LAL -.00

RP 220.94 LAP -.95

RC 268.570 GL 16.82

PLANETOCENTR IC CONIC

C3 9.397 VHL 5.066

LNCH AZMTH LNCH TIME

90.00 15 5 56

90.00 11 24 24

100.00 16 49 55

100.00 12 20 46

110.00 18 44 8

110.00 12 45 2

FLIGHT TIME 312.00 ARRIVAL DATE SEP 13 1965

DISTANCE 704.384 EARTH TO MARS

LOL 42.62 VL 32.815 GAL -2.64 AZL 88.45 HCA 216.81 SMA 186.17 ECC .20851 INC 1.5502 Vl 50.043

LOP 259.42 VP 22.103 GAP -5.39 AZP 91.24 TAL 344.61 TAp 201.42 RCA 147.39 APO 224.96 V2 24.883

GP 2.83 ZAL 110.60 ZAp 92.44 ETS 176.88 ZAE 126.40 ETE 175.80 ZAC 88.74 ETC 256.99 CLP 92.44

DLA 25.55 RAL 162.76 RAO 6567.3 VEL 11.436 pTH 1.98 VHp 2.787 DPA 7.23 RAP 174.34 ECC 1.1547

L-I TIME INJ LAT INJ LONG INJ mT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3010.43 -27.95 97.19 20.54 85.13 15 53 47 2410.4 -28.31 88.54

3733.10 -14.44 145.52 16.74 65.37 12 26 37 3153.1 -17.64 138.11

2667.66 -29,83 72,10 20.68 87.92 17 34 23 2067.7 -29.80 63.30

3551.08 -12.73 131.10 15.89 62.72 13 19 57 2951.1 -16.28 124.11

2510.31 -33.96 44.87 20.59 94.17 19 22 39 1710.3 -33.01 35.76

3481.21 -9.15 125.69 13.77 56.92 13 41 5 2881.2 -13.45 117.22

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2771 TRA .5833 TC3-5.0184 8AU .6435 SGT 3345.9 SGR 737.0 863 3639.1 97 638.8 SR 348.1 SS 1706.6

ROE .1836 RRA -.0825 RC3 1.0260 FAU .62067 RRT -.7965 RRF -.8359 RTF .9666 CRT .7(L91CRS .1152 CST -.6138

FOE .1476 FRAtt.2687 FC-57.1787 8SP 11301 SGB 3426.1 R23 .0870 m13 -.9688 LSA 1755.1MSA 600.4 $SA 30.0

BDE .3326 6RA .5891BC3 5.1222 FSP 12526 SGt 3397.9 S62 438.8 THA 169.88 EL1 691.2 EL2 226.8 ALF 25.86

LAUNCH DATE NOV 5 1964 FLIGHT TIME 314.00 AmRIVAL DATE SEP 15 1965

HELIOCENTRIC C_IC DISTANCE 708.434 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 32.814 GAL -2.66 AZL 88.44 HCA 217.92 SMA 186.15 ECC .20831 INC 1.5615 V1 30.043

RP 220.56 LAP -.98 LOP 260.55 VP 22.147 GAP -5.81 AZP 91.23 TAL 344.44 TAp 202.37 RCA 147.37 APO 224.93 V2 24.924

RC 270.009 GL 16.91 GP 2.76 ZAL 110.89 ZAP 90.42 ETS 179.01 ZAE 124.16 E-TE 176.10 ZAC 88.49 ETC 257.08 CLP 90.42

PLANETOCENTRIC CONIC

C3 9.432 VHL 3.071 DLA 25.52 RAL 163.11 RAD 6567.3 VEL 11.438 PTH 1.98 VHP 2.791 DpA 7.54 RAP 173.48 ECC 1.1552

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 5 40 3008.84 -27.94 97.07 20.94 85.19 15 55 49 2408.8 -28.31 88.43

90.00 11 25 7 3736.11 -14.35 145.50 17.12 65.32 12 27 23 3136.1 -17.56 138.30

100.00 18 $1 50 2666.57 -29.83 72.02 21.07 87.96 17 36 17 2066.6 -29.79 63.21

100.00 12 21 36 3553.61 -12.65 131.24 16.26 62.69 13 20 52 2953.6 -16.21 124.26

110.00 18 45 53 2309.76 -33.96 44.83 20.98 94.19 19 24 25 1709.8 -35.00 35.72

110.00 12 44 S 3483.18 -9.08 123.80 14.15 56.90 13 42 8 2883.2 -13.37 117.53

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2778 1RA .6914 TC3-5.3053 BAU .7059 S6T 3707.6 SGR 735.6 SG3 3631.0 ST 680.3 SiR 357.3 SS 1711.6

RDE .1894 RRA -.0791 RC3 1.0160 FAU .6t921 RRT -.7923 RRF -.8264 RTF .9729 CRT .6593 CRS .1182 CST -.6647

FOE .0972 FRAil.3169 FC-58.8367 BSP 12576 SG8 3779.8 m23 .0728 R13 -.9744 LSA 1775.5 MSA 605.5 8Sk 30.0

BDE .5362 BRA .6959 8C5 5.5983 FSP 12477 SGI 3753.8 SG2 443.5 THA 170.94 ELI 726.0 EL2 251.7 ALF 21.86
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DkT[ MOV 5 _964 FLIGHT TIN( 316.00

HELIOCENTRIC CONIC DISTANCE 712.491

pL 148.31LAL -.00 LOL A2.6Z VL 32.813 GAL -2.70 AZL 66.43 HCA 219.04 SMA

RP 220.|8 LAp -.99 LOP 261.44 _P 22.192 GAP -5.62 AZP 91.22 TAL 544.26 TAp

RC 271.430 GL 1G.99 GP 2.69 ZAL 111.20 ZAP U.42 (TS 179.12 ZAE 121.93 ETE

PLAN[TOCENTRIC C001|C

CS 9.471VML 3.077 DLA 25.46 RAL 163.46 RAG 6587.3 VEL 11.439 PTH 1.96 VHp

LMCH AZMTM LNCM TIN( L-I TINE IMJ LAT

90.00 15 8 12 5004.07 -27.95

90.00 11 25 32 3740.49 -14.23

100.00 1S 54 8 2864.$4 -29.83

100.00 12 22 17 3557.26 -12.53

110.00 18 47 54 2308.59 -35.95

110.00 12 45 0 3485,97 -8.98

DIFFERENTIAL CGRRECTIONS

TO( .2778 TRA .8021 TC3-5.9848 BAU .7684

ROE .1949 RRA °.0755 RC3 1.0044 FAU .61607

FOE .0440 FRAIl.3470 FC-56.$155 BP 15889

80( .3694 8RA .8057 8C3 6.0685 FSP 12399

LAUNCH OATE NOV 5 1964 FLIGHT TIM( 318.00

H(LIC_ENTRIC CCNIC DISTANCE 716.557

RL 148.$1LAL -.00 LOL 42.62 VL 32.812 GAL -2.73 AZL 88.42 HCA 220.16 SMA

RP 219.81 LAp °1.02 LOP 262.76 VlP 22.236 GAP -6.03 AZP RI.21TAL 344.06 TAP

RC 272.855 GL 17.07 GP 2.63 ZAL 111.54 ZAP 88.44 (78 179.24 ZAE 119.71 ETE

PLAN[TOCEMTR I C CONIC

C3 9.515 VHL S.085 OLA 25.39 RAL 168.87 RAT) 6587.3 V(L-11.441 PTH 1.98 VMp

LMCH AZMTH LNCH TIN( L-I TIN( INJ LAT

90.00 15 11 9 S002.17 -27.9R

90.00 11 25 41 3748.20 -14.08

100.00 16 56 47 28_1.61 -29.84

100.00 12 22 44 $581.99 -12.5R

ltO.O0 18 50 11 2308.82 033.94

110.00 12 45 49 348R.55 -8.R4

DIFFERENTIAL CORRECTIONS

TOE .27,1 TRA .9151 TC3-8.4583 RAu .8311

RD( .2005 MRA -.0720 RC3 .9R20 FAU .61171

FOE -.0162 FRAIl.3610 FC-55.6599 BRff t5152

ROE .3412 NA .9179 9CS 6.5340 FSP 122R7

ARRIVAL DATE SEP 17 19S5

EARTH TO MARS

186.15 ECC .20655 IMC 1.57Z4 Vl 50.OA3

205.50 RCA 147.35 APO 224.91 V2 24,965

176.37 ZAC 88.24 ETC 257.18 CLP 88.42

2.798 DpA 7.84 RAp 172.63 ECC 1.1559

INJ _G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOMG

96.67 21.36 85.29 15 56 18 2406.1 -28.31 88.22

145.76 17.50 65.26 12 27 55 3140.5 -17.45 138.57

71.87 21.48 88.04 17 36 32 2064.5 -29.79 63.06

131.45 16.65 62.64 15 21 34 2957.5 -16.10 124.48

44.74 21.59 94.25 19 26 25 1708.6 -32.99 55.63

123.94 14.54 56.88 15 45 6 2886.0 -13.27 117.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4070.R SGR 733.6 SG3 3613.5 ST 725.3 SR 366.3 SS 1715.4

RRT -.7860 RRF -.8183 RTF .9776 CRT .8114 CRS .1222 CST -.7073

4136.5 R23 .0823 R15 -.9786 LSA 1797.0 MSA 610.4 SSA 30.0

$81 4112.0 SG2 449.0 THA 171.84 EL1 764.6 EL2 275.0 ALF 19.85

ARRIVAL DATE SEP 19 1965

EARTH TO MARS

186.11 ECC .20841 INC 1.5827 V1 30.0AS

204.22 RCA 147.33 APO 224.90 V2 25.006

176.63 ZAC 87.99 ETC 257.27 CLP 86.44

2.608 OPA 8.14 RAp 171.81 ECC 1.1566

INJ LONG INJ RT A$C INJ AZNTH INJ TiN( PO CST TIN INJ 2 LAT INJ 2 LONG

98.59 21.80 85.43 16 1 12 2402.2 -26.32 87.84

146.10 17.90 85.17 12 28 7 3146.2 -17.30 138.92

71.85 21.92 86.15 17 41 9 2061.6 -29.78 62.85

131.73 17.06 62.58 13 22 6 2982.0 -15.96 124.76

44.60 21.62 94.33 19 28 38 1708.8 -$2.97 35.50

124.14 14.95 56.85 13 43 59 2889.5 -13.15 117.68

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

_IGT 4455.9 St,At 731.5 _K,3 3588.1 ST 771.9 SIR 375.4 SS 1718.5

RRT -.7784 RRF -.8058 RTF .9811 CRT .5648 CRS .1283 CST -.7432

4485.8 R23 .0542 R13 -.9819 LSA 1819.5 MSA 614.7 SSA 29.9

SG1 4472.7 $82 455.4 TMA 172.61 EL1 805.4 EL2 296.9 ALF 17.87

LAUNCH DATE NOV 5 lg64

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RP 219.44 LAP _1.05

RC 274.220 GL 17.15

PLANETOCENTRIC CONIC

C3 9.564 VHL 3.093

LNCH AZMTH LNCH TIME

90.00 15 14 32

90.00 11 25 34

100.00 16 59 48

100.00 12 22 59

110.00 18 52 44

FLIGHT TIME 520.00 ARRIVAL DATE SEp 21 t8S5

DISTANCE 720.630 EARTH TO MARS

LOL 42.62 VL 32.811GAL -2.77 AZL 86.41HCA 221.28 SMA 186.10 ECC .20851 INC 1.5926 vl 30.043

LOP 266.99 VP 22.262 GAP -6.23 AZP 91.20 TAL 343.85 TAp 205.15 RCA 147.50 APO 224.8! V2 25.047

GP E.SG ZAL 111.91 ZAP 84.48 ETS 179.35 ZAE 117.52 ETE 176.87 ZAC 87.76 ETC 257.36 CLP 84.47

DLA 25.30 RAL 164.27 RAO 6567.3 VEL 11,445 PTH 1.99 VHp 2.821 OPA ,8.42 RAp 171.01 ECC 1.1574

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2997.22 -28.00 96.25 22.27 85.61 16 4 29 2397.2 -28.32 87.58

3753.18 -13.86 146.52 18.32 65.06 12 28 7 5153.2 -17.1l 139.55

2657.85 -29.85 71.37 22.38 88.30 17 44 6 2057.8 -29.77 62.57

5567.78 -12.20 132.06 17.48 62.50 13 22 27 2967.8 -15.79 125.11

2304.48 -33.93 44.42 22.27 94.43 19 31 9 1704.5 --32.94 35.32
110.00 12 46 32 3495.91 -8.68

DIFFERENTIAL CORRECTIONs

TOE .2766 TRA 1.0296 TC3-6.9251 BAU .8942

ROE .2081RRA -.0682

FOE -.0858 FRAIl.3506

BOE .3417 BRA 1.0318

LAUNCM DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 219.07 LAP -1.08

RC 275.589 r.rl.. 17.18

PLAN(TOCENTR1C _IC

C3 9.618 VHL 3,101

LNCH AZI4TH LNCH TIM(

90.00 15 18 18

90.00 11 25 13 3761.35 -13.63

100.00 17 3 9 2653.27 -29.86

100.00 12 23 4 3574.58 -11.99

110.00 18 55 33 2301.59 -33.91

110.00 12 47 8 3499.03 -8.49

DIFFERENTIAL CCRRECTI(_IS

TOE .2678 TRA 1.1469 TC3-7.3774 BAU .9567

ROE .2118 RRA -.0645 RC3 .9834 FAU .59863

FDE -.1547 FRAll.3506 FC-56.8834 OSIP 17700

BiDE .3414 BRA 1.1487 BC3 7.4400 FSP 12011

124.37 15.38 56.81 13 44 46

MID-COURSE EXECUTION ACCURACy

SGT 4801.3 SGR 729.0 SG3 3553.7

RC3 .9783 FAU .60587 RRT -.7696 RRF -.7949 RTF .9858

FC-54.8454 BSP 16424 $88 4856.3 R23 .0481 R13 -.9844

BC3 6.9939 FSP 12160 SG1 4834.3 SG2 462.4 THA 173.27

FLIGHT TIME 322.00 ARRIVAL DATE SEP 23 1965

DISTANCE 724.710 EARTH TO MARS

LOL 42.62 VL 32,811GAL -2.81AZL 88.40 HCA 222.41 SHA 186.10 ECC .20865 INC 1.6021 vl 30.046

LOP 265.02 VP 22.327 GAP -8.43 AZP 91.18 TAL 343.62 TAp 206.03 RCA 147.27 APO 224.93 v2 25.088

G,P 2.49 ZAL 112.30 ZAP 82.54 (TS 179.45 ZAE 115.34 ETE 177.09 ZAC 87.55 ETC 257.45 CLP 82.54

DLA 25.19 RAL 164.70 RAO 6567.3 VEL 11.446 PTH I.R9 VHP 2.838 DpA 8.69 RAp 170.23 ECC 1.1585

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2991.27 -28.03 95.80 22.76 85.82 16 8 10 2391.3 -28.32 ,7.14

2893.9 -12.99 117.92

ORBIT DETERMINATION ACCURACY

ST 819.8 SR 384.6 SS 1719.S

CRT .5200 CRS .1370 CST -.7725

LSA 1841.8 MSA 618.9 SSA 29.9

EL1 848.1ELE 517.6 ALF 16.01

147.00 18.75 64.94 12 27 54 5161.3 -16.89 139.85

71.03 22.86 88.48 17 47 22 2055.3 -29.75 62.23

132.45 17.92 62.4! 13 22 38 2974.6 -15.59 125.51

44.19 22.73 94.57 19 33 55 1701.6 -32.91 35.10

124.84 15.85 56.76 13 45 27 2899.0 -12.81 118.20

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5163.9 SGR 726.3 SG3 3511.9 ST 870.1SR 393.6 Ss 1720.5

RRT -.7597 RRF -.7884 RTF .9660 CRT .4770 CRS .1462 CST -.7978

SG8 5214.8 fl23 .0433 R13 -.8865 LSA 1866.4 MSA 622.7 SSA 29.8

_,1 5193.6 SGZ 469.6 THA 173.85 EL1 893.6 EL2 336.9 ALF 14.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1904)

LAUNCH DATE )40V 5 1904 FLIGHT TIM( 324.00

HELIOCENTRIC CONIC DISTANCE ?26.798

RL 146.31 LAL -.00 LOt. 42.02 VL 32.811GAL -2.85 AZL 88.39 HCA 223.54 6MA

RP 218.70 LAP -t.It LOP 266.15 VP 22.372 GAP -6.63 AZP 9t.lT 7AL 343.38 TAp

RC 276.940 GL 17.23 GP 2.43 ZAL 112.71 ZAP 80.83 (T3 179.$4 ZAE II3.I9 ETE

PLANETOCENTRIC CONIC

C3 9.6?6 VHL 3.1110LA 25.06 RAL 165.15 RAD 8567.3 V[L 11.448 PTH 1.99 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ'LONG INJ RT ASCINJ AZMTH INJ TIME

90.00 15 22 27 2984.40 -28.07 95.30 23.27 86.07 16 $2 11

90.00 11 24 38 3?70.86 _13.38 147.55 19.19 64.80 12 27 29

100.00 I? 6 49 2647.94 -29.87 70.63 23.38 88.69 17 $0 $6

100.00 12 22 36 3382.35 -11.74 132.90 18.37 62.31 13 22 40

110.00 16 $8 36 2298.16 -33.89 43.93 23.22 94.72 19 36 55

110.00 12 47 39 3504.90 -8.27 124.98 18.30 56.71 13 46 4

OIFFERENTIAL CGRRECTION9 MID-COURSE (XECUTION_ACCuRACY

TOE .2612 TRA 1.2661 TC3-7.8183 BAU 1.0190 SGT 5524.$ SGR 723.3 SG3 3461.8

ROE .2173 RRA -.0606 RC3 .9475 FAU .59000 RRT -.7488 RRF -.7714 RTF .9877

FOE -.2294 FRAll.2901 FC-$2.7789 8SP 18965 SG8 5571.7 R23 .0396 R13 -.9880

BOE .3399 BRA 1.2876 BC3'7.8755 FSP 11834 $61 5551.2 Sd;2 477.1 ?HA 174.36

LAUNCH OATE NOV S 1964 FLIGHT TIN( 326.00

HELIOCENTRIC COLIC DISTANCE 732.693

RL 14R.31 LAL -.00 LOt. 42.82 VL 32.811 GAL -Z.80 AZL 88.38 HCA 224.68 SNA

RP 218.34 LAp -1.14 LOP 267.28 VP 22.418 GAP -6.82 AZP 81,15 TAL 343.12 TAP

RC 278.273 GL 17.27 _P 2.36 ZAL 113.15 ZAP 78.75 ETS 179.64 ZA( 111.06 ETE

PLAN£ TOCENTR I C C(_41C

C3 9.743 VML 3.121 DLA 24.91 RAL 185.82 RAD 8387.4 VEL 11.461 pTH 1.89 VHP

LNCH AZMTH LNCH TIN( L-I TIRE IMJ LAT INJ t.CNG INJ RT ASC INJ AZI4TH INJ TIME

90.00 IS 26 56 2978.69 -28.10 94.73 23.80 86.35 16 16 33

90.00 11 23 52 5781.05 -13.06 148.17 19.66 64.65 '" 12 26 53

100.00 17 10 47 2641.89 -L_).87 70.19 23.88 86.92 17 $4 49

100.00 12 22 42 3591.08 -11.47 133.4_ 18.84 62.21 13 22 33

110.00 19 1 55 2294.22 -36.87 45.62 23.73 94.90 19 40 9

110.00 12 48 4 3511.50 -8.02 125.31 16.78 56.66 13 46 36

DIFFERENTIAL CGRRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .2520 TRA 1.5674 TC3-8.2442 8AU 1.0807 SGT 5881.1 SGR 720.4 869 3405.7

ROE .2233 flRA -.0569 RC3 .9311FAU .58048 flflT -.7373 RRF -.7591RTF .9890

FOE -.3133 FRAtl.2303 FC-51.5787 BSP 20197 S_8 5925.0 R23 .0369 R19 -.9893

00E .3367 BRA 1.3685 8C3 8.2966 FSP 11632 SGI 5905.2 SG2 484.7 THA 174.80

ARRIVAL DATE SEp 25 1965

EARTH TO MARS

186.10 ECC .20881 INC 1.6113 Vl 30.043

206.92 RCA 147.24 APO 224.96 V2 25.128

177.30 ZAC 67.31 ETC 237.54 CLP 80.62

Z.8§7 DPA 8.94 RAP 169.49 ECC 1.1593

PO CST TIM ZNJ 2 LAT |NJ 2 LONG

2384.4 -28.31 86.64

3170.7 -16.63 140.42

2047.9 -29.73 61.83

2982.4 -1§.36 125.97

1698.2 -32.87 34.84

2904.9 -12.59 116.53

ORBIT DETERMINATION ACCURACY

ST 921.5 SR 402.6 SS 1720.4

CRT .4333 CRS .1572 CST -.8168

LSA 1891.3 MSA 626.3 SSA 29.7

ELI 940.8 EL2 355.0 ALF 12.59

ARRIVAL DATE SEP 27 1_3

EARTH TO MARS

186.10 ECC .20900 INC 1.6200 vl 30.043

207.80 RCA 147.20 APO 225.00 V2 23.168

177.49 ZAC 87.10 ETC 237.63 CLP 78.74

2.880 DPA 9.19 RAP 168.77 ECC 1_1603

PO CST TIM INJ 2 LAT INJ 2 LONG

2376.7 -28.31 66.08

3181.0 -16.37 141.03

2041.9 -29.70 61.38

2991.1 -13.10 126.49

1694.2 -32.82 34.54

2911.5 -12.33 110.89

ORBIT DETERMINATION ACCURACY

ST 973.4 SR 411.7 SS 1719.4

CRT .3942 CR6 .1711 CST -.6365

LSA 1917.1MSA 630.2 SSA 29.5

ELI 989.1 EL2 372.3 ALF 11.05

LAUNCH DATE NOV 5 1964 FLIGHT TIM( 328.00

HELIOCEMYRIC CONIC DISTANCE 736.995

RL 148.31LAL -.00 LOt. 42.82 VL 32.812 GAL -2.94 AZL 68.3? HCA 225.82 SNA

RP 217.96 LAP -1.17 LOP 268.42 VP 22.463 GAP -7.01 AZP 91.14 TAL 342.85 .TAp

RC 279.389 GL 17.29 GF 2.30 ZAL 113.61 ZAP 76.91ET8 179.72 ZAE 108.97 ETE

PLANETOCEN_R|C CONIC

CS 9.815 VHL 3.133 OLA 24.75 RAL 188.10 RAD 6367.4 VEt. 11.454 PTH 1.99 VHp

LMCH AZMTH LNCH TIME L-I TIM( INJ LAY

90.00 15 31 46 2968.20 -28.14

90.00 11 22 55 3792.41 -12.72

100.00 17 15 3 2835.17 -29.88

100.00 12 22 18 3600.87 -1t.16

110.00 19 5 27 2289.79 -33.85

110.00 12 46 24 3318.82 -7.73

OIFFERENTIAL CORRECTIONS

TOE .2409 TRA 1.5110 TC3-8.8532 8AU 1.1417

ROE .2291 RRA _.0526 RC3 .9137 FAU .56979

FOE -.3960 FRAIl. IS94 FC-30.2605 BSP 21420

BDE .3324 8RA 1.5119 8C3 8.7013 FSP 11412

LAUNCH DATE NOV 3 1964

HELIOCENTRIC CGNIC

RL 148.31 LAL -.00 LOL 42.62 VL 32.812 GAL

ARRIVAL DATE SEP 29 1965

EARTH TO MARS

186.11 ECC .20923 INC 1.6285 Vl 30.043

208.67 RCA 147.17 Apo 223.05 V2 25.288

177.67 ZAC 86.69 ETC 257.71 CLP 76.90

2.903 DpA 9.42 RAp 168.09 ECC 1.1615

INJ LONG INJ RT ASC lNJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

94.12 24.35 86.66 16 21 14 2368.2 -28.30 85.45

148.84 20.14 64.49 12 26 7 3192.4 -16.06 141.74

69.89 24.42 89.19 17 98 38 2035.2 -29.68 60.69

133.95 19.33 62.09 13 22 19 3000.7 -14.81 127.06

43.28 24.25 93.10 19 43 36 1689.8 -32.77 34.21

125.70 17,28 56.60 13 47 3 2918.8 -12.09 119.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6233.0 $GR 717,3 363 3343.2 ST 1026.6 SR 420.3 36 1718.5

RRT -.7251 RRF -.7463 RTF .9901 CRT .3539 CRS .1855 CST -.6521

$08 6274.| R23 .0346 R13 -.9904 LSA 1944.8 MSA 633.1 SSA 29.3

SGI 6254.8 SG2 492.3 7HA 175.20 EL1 1039.1 ELZ 388.6 ALF 9.60

FLIGHT TIM( 330.00 ARRIVAL DATE OCT I 1965

DISTANCE 741.103 EARTH TO MARS

-2.88 AZL 88.33 I'K:A 226.96 SMA 166.12 ECC .20949 INC 1.6367 vl 30.043

RP 217.62 LAP -1.20 LOP 299.38 VlP 22.309 GAP -7.20 AZP 91.12 TAL 342.57 TAp 209.53 RCA 147.13 APO 225.11 V2 25.248

RC 280.887 64. 17.31 GP 2.24 ZAL 114.09 ZAP 75.10 ETS 179.80 ZA( 106.90 ETE 177.84 ZAC 86.70 ETC 257.79 CLP 75.06

pLAN[TOCENTRIC CON|C

CS 9.891 VHL 3.143 DLA 24.38 RAL 188.80 RAD 8587.4 Vl[L 11.458 PTH 1.98 VHP 2.934 OPA 9.63 RAP 167.43 ECC 1.1628

LNCH AZ14TH LNCHT|ME L-I TIM( INJ LAT

90.00 13 38 33 Zt)3R.O0 -28.17

90.00 11 21 48 3804.73 -12.38

100.00 17 19 38 2827.82 -29.89

100.00 12 Zl 48 3811.14 -10.83

110.00 19 9 12 2284.80 -33.8t

110.00 lt'48 38 3528.83 -7.45

DIFFERENTIAL CGRflECTION9

TD[ .22i8 TRA 1.138E TC3-9.0438 2AU 1.2022

ROE .2350 RRA -.0483 RC3 .8881 FAU .55843

FOE -.4883 FRAlS.OST8 FC-48.8721 BIP 22811

BOE .386t 8RA 1.8389 8C3 9.0901 FSP 11188

INJ LONG INJ RT AS(: INJ AZ14TH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

93.45 24.93 66.99 16 26 12 2359.0 -28.29 84.78

149.56 20.63 64.32 12 23 13 3204.7 -15.72 142.49

89.14 24.99 89.48 18 3 24 2027.8 -29.64 60.34

134.54 19.84 81.97 13 21 57 3011.1 -14.49 127.67

42.90 84.78 95.33 19 47 17 1684.9 -32.71 33.64

128.12 17.81 58.54 13 47 26 2926.8 -11.80 119.73

HID-COURSE Eld[CUTION ACCURACY ORBIT O(TERNIMATION ACcuRACY

$GT 8579.4 S4;N 714.5 $G3 3275.6 8T 1080.1 SR 429.4 SS 1716.5

RRT -.7125 RRF -.7333 RTF .9911 CRT .3134 CRS .2025 CST -.8654

8818.1 R25 .0329 R13 -.9913 LSA |972,8 MSA 838.1 SSA 29.0

SG1 8599.E $02 490.9 THA 175.33 ELI 1089.8 EL2 404.2 ALF 8.24
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOY S 1964 FLIGHT TZM( 332.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC

RL 142.31 LAL -.00

RP 217.27 LAF -I.ZE

RC 282.167 GL 17.32

PLANETOCENTR|C CON|C

C3 S.DTS VHL 3.159

LNCH AZMTH LNCH TII4_

DO.DO 15 42 17

DO.D0 11 20 33

100.00 IT 24 24

100.00 16 21 •

110.00 19 13 11

110.00 12 48 50

DIFFERENTIAL C_RR(CTION$

TO[ .ZIOR TRA 1.7639 TC3-9.41Y6 BAU 1.6613

ROE .Z409 RRA -.0444 RC3 .8780 FAU ,54615

FOE -.$733 FRAtO.9670 FC-47.3R48 BSP 23786

BDE .3201BRA 1.7645 8C3 9.4584 F_P 10914

DISTANCE 745,219 EARTH TO MARS

LOL 42.62 VL 32.813 GAL -3.05 AZL 88.36 HCA 228.11 SMA 166.13 ECC .zog78 INC 1.4446 vl 30.043

LOP ZTO.T1 VP Z2.554 GAP -7.38 AZP 61.10 TAL 342.27 TAP ZIO.3T RCA 147.09 APO ZZ5.18 VZ 25.28T

GP 2.18 ZAL 114.60 ZAP 73.32 ET3 179.68 ZA( 104.88 [TE 176.00 ZAC 86.52 ETC 257.87 CLP 73.31

DLA 24.37 RAL 167.12 RAD 6567.4 VEL 11.461 PTH 1.99 VHP Z.965 DpA 9.63 RAp 166.84 ECC |.1642

L-I TIME INJ LAT INJ LQNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

6949.16 -68.20 92.73 25.52 87.35 16 31 26 6349.2 -28.27 64.06

3617.93 -11.97 150.33 21.15 64.15 12 24 11 3217.9 -15.35 145.29

6618.69 -29.88 68.53 25.$7 89.79 16 8 4 2019.9 -29.60 59.76

3622.43 -10.47 I35.19 20.37 61.84 13 21 29 3022.4 -14.15 128.34

2278.56 -33.78 42.49 25.36 95.57 19 51 11 1679.6 -32.64 33.44

3535.53 -T.IE 126.58 18.35 56.48 13 47 45 2935.5 -11.48 IZO.ZO

MIOoCOURSI[ [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 6919.3 SGR 711.6 SG3 3603.1 ST 1135.2 Sit 43,8.1 SS 1714.T

RRT -.6993 RRF -.7189 RTF .9919 CRT .2736 CRS .2194 CST -.8773

SGB 6955.8 fl23 .0316 213 -.9920 LEA 2003.1 MSA 638.3 SSA Z8.T

$61 6837.3 SGZ 507.4 THA 175.86 ELl 1142.5 ELI 418.7 ALF 6.97

LAUNCH DATE NOV 5 19Q4 FLIGHT TIME 334.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC C_141C DISTANCE ?49.3_1/I EARTH TO MARS

RL 148.31LAL -.00 LOL 42.62 VL 32.814 GAL -3.11 AZL 80.35 HCA 229.26 $14A 186.15 ECC .21010 INC 1.6522 vl 30.043

RP ZIG.91 LAP -1.65 I._ 271.86 VP 62.599 GAP -7.38 AZlP 91.08 TAL 341.95 TAP Z11.21RCA 147.04 APO 625.66 v6 65.367

RC 663.431 GL 17.32 GP 2.16 ZAL 113.13 6AP 71.59 ET$ 179.95 ZAE 102.69 ETE 178.14 ZAC 86.34 [TC 257.95 CLP 71.57

PLAN[TOCEN_IC C(_41C

C3 10.017 YHL 3.173 OLA 24.13 RAL liT.iS RAO 8367.4 VEL 11.465 PTH 1.99 VHP 2.998 DPA 10.01RApI66.GT ECC 1.1657

LN(H AZ14TN LNCH TIN[ L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 6 LONG

90.00 15 4Y 58 29_.69 -28.23 91.94 26.14 87.73 16 36 36 6338.7 -68.25 83.30

90.00 11 I0 11 3832.02 -11.55 151.18 21.68 83.97 12 23 3 3236.0 -14.96 144.14

1OO.O0 17 69 L_ 6611.38 -29.89 67.92 26.17 90.12 18 13 0 2011.4 -29.56 39.13

100.00 11 20 21 3634.36 -10.08 135,88 t0.91 81.71 13 20 55 3034.6 -13.78 129.04

110.00 19 17 23 2273.77 -53.74 42.04 25.94 95.83 19 55 IT 1673.8 -32.57 33.00

110.00 12 48 56 3544.83 -8.TT 127.08 18.91 58.41 13 46 0 2944.9 -11.14 120.71

DIFFERENTIAL C-CRflECTION6 NIO-C._RSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACy

TOE .2037 TRA 1.9044 TC3-9.7274 BAu 1.3|42 SGT 7243.8 962 TOS.S SG3 3118.0 ST 1204.5 SR 444.8 $S 1719.1

ROE .2437 RRA -.0413 RC3 .8646 FAU .52863 RRT -.8830 RRF -.7026 RTF .9923 CRT .2471CRS .6147 CST -.8924

FOE -.3736 FRAtO.R434 FC-43.4602 BSP 25638 S_B 7278.0 RE3 .0281 213 -.9925 LEA 2049.1MSA 635.5 SEA 68.S

BDE .3166 8flA 1.9048 BC3 9.7648 FSIP 10838 EEl 7259.9 Sr_ 513.8 THA 176.17 ELI 1210.2 EL2 428.9 ALF S.DT

LAUNCH DATE NOV S 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 7 !-965

HELIOCENTRIC CONIC

RL 148.31 LAL -.DO

RP 111.5_ LAP -1.28

RC 284.S79 GL 1T.36

PLANETOCENTRIC CONIC

U 10.145 VHL 3.188

LNCH AZ_TH LNCM TIME

00.00 15 33 51

RO.OO 11 17 42

100.00 17 34 43

100.00 It 19 69

110.00 16 65 46

110.00 16 40 58

DIFFERENTIAL r_RRECTIQN6

TOE .1178 TRA 2.0334 TC-IO.O?30 8AU t.3?36

ROE .2566 liRA -.0368 RC3 .8380 FAU .$1707

FOE -.T03T FRAlO.T?04 FC-44.0383 BSiP 28232

ROE .3086 BRA 6.0337 BC310.1078 FSP 10474

DISTANCE 753.468

LC_ 42.62 VL 32.816 GAL -3.17 AZL 88.34 MCA 230.41 SMA

LOP 2?3.02 VP 62.64§ GAP -?.74 AZF 91.06 TAb 341.$2 TAp

GP 2.06 ZAL 115.66 ZAp 63.83 (T6 180.01 ZAE 100.93 ETE

EARTH TO MARS

186.18 ECC .21045 INC 1.$566 vl 30.043

212.04 RCA 146.99 APO 223.36 V6 25.345

178.26 ZAC 86.18 ETC 258.02 CLP S9.88

OLA 23.92 RAL 168.22 RAO 656?.4 VEL 11.470 PTH 1.98 VHp 3.035 DPA 10.17 RAP 165.74 ECC 1.1673

L-I TIME IMJ LAY INJ LONG INJ RT A$C INJ AZMTH |MJ TIME PO C_T TIM |NJ 6 LAT IHJ t LONe

292?.79 -28.26 91.17 26.77 88.13 16 42 38 E327.8 -66.22 82.50

3846.?8 °11.11 152.01 22.23 63.79 12 21 49 3246.8 -14.34 145.06

6602.43 -28080 67.23 26.79 90.47 18 18 9 2002.4 -29.50 56.47

3647.39 -9.99 136.60 21.47 61.57 13 20 19 3047.4 -13.39 129.79

6267.64 -33.70 41.57 29.54 96.11 19 59 34 1667.6 -36.49 32.54

3554.93 -6.39 127.61 18.49 56.35 13 48 12 2954.9 -lO.Y7 161.66

MID-COURSE EXECUTION ACCURACY GRB|T DETERMINATION ACCURACY

SGT 7572.1 8r_ 704.4 $63 3041.S ST 1256.0 62 454.1 SS 1713.9

flRT -.ETO5 21_ -.6901 RTF .2929 CRT .2030 CR6 .6442 C$T -,6096

$_1 760£.8 R25 .OERS 213 -.9931 LEA 2076.2 MSA 639.6 SEA 28.6

3411 7588.9 86_ 521.8 THA 179.41 ELI 1659.8 EL6 443.3 ALF 4.79

LAUNCH DATE NOV 3 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 9 1965

H(LIOC[NTMIC CCIIIC DISTANCE 757.803 EARTH TO MARS

RL 148.31LAL -.00 I._ 42.62 VI. 32.81T GAL -3.23 AZI. 88.33 HCA 231.57 Sl4k 186.20 ECC .21084 INC 1.6668 vl 30.043

RP 616.22 LAP -1.31 L_ 274.17 VIP 21.880 GAP -T.81AZP 91.04 TAL 341.28 TAp 212.83 RCA 146.94 APO 625.46 V6 25.404

RC Ees.RlO 64. IT.30 _ 6.01ZN. 116.29 ZAP M.E3 [T$ 160.07 ZAE 99.02 [TE 178.41ZAC 86.03 ETC 250.08 CLP 68.66

pLAN[TOCENTRIC CONIC

C3 10.t?0 K 3.tO3 DLA 23.67 fiN. 188.79 RAID 8567.4 V[L 11.474 PTH 1.99 VHp 3.074 DpA 10.36 RAP 165.25 ECC 1.tsRO

LNCH AZ14TH LNCM TIME L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

90.00 13 50 3T 8918.42 -28.28 90.34 27.42 88.55 16 48 34 2316.4 -28.18 61.67

90.00 11 IO 8 3831.t0 -10., 158.91 21.81 03.60 12 20 31 3262.3 -14.10 145.95

100.00 17 40 IS 2995.0§ -L_.88 U.SS 2T.43 90.84 18 23 28 1993.1 -29.43 57.78

100.00 12 18 32 3060.88 -9.n 137.38 22.06 81.44 13 19 33 3060.0 -16.37 130.58

110.00 19 18 tO t181_13 -33.95 41.07 2T.IS 96.40 20 4 1 1661.1 -32.40 32.06

110.OO 12 40 $1 3663.57 -S.H 128.|T 20.01 $8.28 13 48 2| _)65.6 -10.38 121.63

DIFFERENTIAL COIKCTIONI MID-COURSE [IECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .tSOY TRA 2.1149 TC-10.3931BAu 1.4314 SGT 7892.8 IWdl T03.1 863 2961.1 ST 1311.1 SR 462.9 SS 1710.9

ROE .£586 RRA -.0626 RC3 .RtOS FAU ,50431 RRT -.8571 RRF -.$773 RTF .9934 CRT .1603 CRS .2706 CST -.9061

FOE -.8184 FRAIO.6223 FC-41.S127 RIP 27268 _ 7823.t 22_ .0220 213 -.8836 L6A 2108.6 MSA 642.6 SEA 67.6

BO[ .2993 BRA 2.1643 BC310.4254 FGP 10137 _1 7806.2 Sr_ 52t;.1 THA 179.63 ELI 1313.3 EL2 456.1 ALF 3.62

TT3



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 5 1964 FLI;HT TIM( 340.00 ARRIVAL DATE OCT 11 IS65

HELIOCENTRIC CONIC

RL 148.31LAL -.DO

RP 215.68 LAp -1.33

Re 287.127 6L 17.28

PLANEYOCENYRI¢ CONIC

C3 10.363 VflL 3.222

LNCN AZNTH LNCN TIME

90.00 16 6 16

S0.00 11 14 30

100.00 17 48 57

100.00 12 1? 30

110.00 19 31 S

110.00 12 48 50

DIFFERENTIAL C_RECTIONS

TOE .1280 TRA 8.L_J94 TC-10.1839 BAU 1.4872

ROE .2648 RflA -.0283 RC3 .8022 FAt) .49042

FDE -.8282 FRAIO.4703 FC-40.8919 SIP 28288

DOE .2915 BRA 2.2995 RC310.7139 FSP 9824

0181ANC( 781.745 EARTH TO MARS

LOL 42.62 VL 32.8|8 GAL -3.29 AZL 88.33 HCA 232.73 SNA 186.23 ECC .21125 INC 1.6739 vl 30.043

LOP 275.33 Vp 22.735 GAP -8.09 AZP 91.01TAL 340.93 TAP 213.66 RCA 146.89 APO 225.57 y| 25.442

6P 1,95 ZAL 116,85 ZAP 66.82 (TS 160.13 ZA( 87.14 (TE 178,53 ZAC 85.89 (TC 258.14 CLP 66.60

DLA 23.40 RAt. 169.37 RAO 6367.4 V[L 11.479 PTH 2.00 VHP 3.115 DPA 10.45 RAP 164.81 [CC 1.1709

L-I TIME INJ LAY |NJ LONG INJ fiT ARC INJ ATHTH INJ TIN( PO C$T TIM INJ 2 LAT INJ E LONG

2904.83 -28.80 89.47 28.09 88.98 18 54 41 2304.6 -2,.14 80.81

3878.47 -10.15 158.85 23.40 63.42 12 19 8 3278.5 -13.64 148.R1

2583.25 -29.87 G5.83 28.09 91.22 18 29 0 1983.2 -29.38 57.06

3675.09 -8.78 138.16 22.68 61.31 13 18 45 3075.1 -12.52 131.40

2254.27 -33.60 40.54 27.70 96.71 20 8 40 1654.3 -32.30 31.54

3578.83 -3.SG 128.77 20.71 38.22 13 48 27 _978.8 -9.96 122.44

MID-COURSE (XECUTICN ACCURACY ORBIT-OETERNINATION ACCURACY

SET 8203.8 SGR 701.4 $4;3 2878.8 ST 1389.6 SR 471.4 SS 1709.6

RRT -.6435 RRF -.GG40 RTF .9938 CRT .1192 CRS .2958 CST -.9128

SEa 8253.8 RZ3 .0287 R18 -.8988 LSA 2145.8 MSA 644.9 SSA 27.3

SG1 8218.1 8GZ 836.2 114A 176.84 EL1 1370.9 [L2 467.6 ALF 2.66

LAUNCH DATE 140¥ 5 1964 FL;GHT TIN( 342.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CCIAIC

RL 148.31LAL -.00 42.82 VL

RP 215.54 LAP -1.36

RC 280.329 GL 17.25

PLANETOCEN'I[NIC CONIC

C3 10.304 VHt. 3.241

LNCH AZMTH LNCH TIN(

90.00 16 11 48

90.00 11 12 47

100.00 17 51 50

100.00 12 18 84

110.00 19 38 1

110.00 12 48 4_

DIFFERENTIAL C_RECTIQI48

TOE .0904 TRA 2.4349 TC-t0.8§$8 BAt) 8,5419

ROE .2710 RRA -.0_41RC3 .7838 FAu .47818

FOE-l.01R3 FRAIO.3127 FC-39.1480 BSP 29287

BOE .2857 BRA 2.4370 BC810.9T89 FOP 9511

DISTANCE 785.882

32.821GAL -3.36 AZL 88.32 HCAL_.

LOP 278.50 VIP _.T80 GAP -8.28 AZP 90.99 TAL 340.53 TAP 214.45 RCA 146.83 APO 225.70

_p 1.90 ZAL 117.4T ZAP 88.04 ET9 180.18 ZA( 95.50 ST( 178.64 ZAC 85.76 ETC 238.20

OLA 23.t2 RAL 188.97 MAD 8887.4 N(L 11.484 PTH 2.00 VHp 3.159 DPA 10.58 RAP 164.40

L-I TIM( ZNJ LAT INJ L_ INJ RT ARC INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT

2882.49 -28.31 88.58 28.78 89.42 17 0 56 L_92.5 -28.09

3885.30 -9.64 154.82 24.01 63.24 12 17 43 3295.3 -13.15

2373.07 -29.83 8S.OT 28.77 91,_ 18 34 43 1975.1 -29.31

8689.96 -8.27 189.00 23.28 61.17 13 17 54 3090.0 -12.06

2247.09 -33.34 38.98 28.44 97.03 20 13 28 1847.1 -32.20

3588.70 -5.11 129.38 21.34 56.16 13 48 31 n88.7 -9.53

RID-COUROI[ EXECUTION ACCURACY

SIT 8504.8 8GR TO0.O St,3 2790.8

ART -.1_°95 RIIF -.8508 RTF .9941

SG8 8535.3 R23 .0_87 MS3 -.9942

SG1 8510.0 SG2 543.2 THA 177.02

EARTH TO MARS

233.90 SMA 186.26 ECC .21170 1142:1.GO06 Vl 80.045

V2 25.480

CLP 65.05

ECC 1.1729

INJ 2 LONG

79.85

147.90

56.31

132.25

31.01

125.08

ORBIT DETERMINATION ACCURACY

ST 1430.3 N 479.S SS 1708,7

CRT .0784 CRS .3191 CST -.9193

LSA 2183.8 MSA 645.8 SSA 26.9

EL1 1430.8 (LZ 477.9 ALF 2.70

LAUMCH DATE 140¥ 5 lgS4

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 215.21 LAP -1.38

RC 269.516 6L 17.21

PLANETOCENTR|C CONIC

C3 10.634 VHL 3.261

LNCH AZMTM LNCM T|_I_

90.00 16 19 26

90.00 11 11 t

100.00 17 57 33

100.00 12 15 15

110.00 19 41 7

110.00 12 48 31

FLIGHT T|M( 344.00 ARRIVAL DATE OCT 15 1g65

D|STANCE 770.043 EARTH 70 MARS

L_ 42.62 YL 32.823 GAL -3.43 AZL 88.31 HCA 235.06 SNA 188.30 ECC .2!218 INC 1.6872 Vl 30.043

LOP 277.87 Vp 22.825 GAP -8.42 AZP 90.87 TAL 340.17 TAp 215.23 RCA 144.T? APO 225.83 Y2 25.517

GP 1.85 ZAL 118.10 ZkP 63.51 ET3 180.23 ZA( 93.51 ETE 178.75 ZAC 85.64 ETC 258.25 CLP 63.50

OLA 22.62 RAL 170.59 MAD 6587.4 VEL 11.490 PTH 2.00 VHP 3.205 DPA 10.66 RAP 164.04 ECC 1.1750

L-| T|NE |NJ LAT INJ LONG INJ RT ASC |NJ A_4TH IMJ T|N( PO C$T TIN |NJ 2 LAT INJ 2 LONG

2880.04 -28.32 87.67 29.49 89.88 17 7 26 2280.0 -28.03 79.02

3912.73 -9.10 153.82 24.84 63.07 12 16 14 3312.7 -12.64 148.93

2562.56 -29.83 64.29 29.46 92.03 18 40 36 1962.6 -29.23 55.54

3705.44 -7.76 139.87 23.92 61.04 13 17 O 3105.4 -11.57 133.14

2239.$1 -33.47 39.41 29.11 97.37 20 18 27 1639.6 -32.09 30.45

3601.16 -4.64 130.03 22.00 38.10 13 48 32 3001.2 -9.06 123.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0572 TRA 2.5781 TC-11.1821 BAt) 1.5948 SET 8800.2 SGR 688.3 SG$ 2703.4 ST 1493.9 SR 487.5 SS 1708.7

RDE .2772 MRA -.0202 RC3 .7854 FAU .48|42 RRT *.8158 RRF -.8371 RTF .9944 CRT .0393 CRS .3414 CST -.9253

FoE-l.tOSY FRA10.1378 FC-37.5882 BSP 30286 SGB 8827.8 R23 .0_87 R13 -.8943 LSA 2229.3 MSA 646.3 SSA 26.5

DOE .2831 BRA 2.5782 0C311.2182 FSP 9207 SG1 8010.7 SG2 349.9 THA 177.19 (L1 1494.0 EL2 487.1 ALF .82

LAUNCH DATE NOV 5 1964 FLIGHT TIN( 346.00 ARRIVAL DATE OCT 17 1985

HELIOCENTfllC C_NIC DISTANCE 774.203 EARTH TO MARS

RL 148.31 LAL -.00 _ 42.82 VL 32.825 GAL -_.81AZ_. 88.31HCA 236.24 SMA 186.34 ECC .21270 INC 1.$937 vl 30.043

RP 214.89 LAP -1.41 LOP 278.84 V1P 22.888 GAP -8.§9 AZP 80.84 TAL 332.77 TAp 218.00 flCA 146.70 APO 223.97 V2 25.554

RC 290.R91 GL 17.18 GP 1.80 ZN. 118.76 zAP _.02 ETS 180.27 ZAE 91.75 ETE 178.85 ZAC 85.53 ETC 258.29 CLP 62.01

PLAN(TOCENTNICCONIC

C3 10.772 _q4L 3.282 OLA 22.51RAL 171.21 MAD iSiT.4 VEL 11.498 PTH 2.00 VHP 3.253 DPA 10.74 RAP 163.73 ECC 1.1773

LNCM AZI4TH LNCH TIN( L-I TIN( |NJ LAT INJ LONG INJ RT AS(: |NJ AZNTH ZNJ TIN( PO CST TIM INJ 2 LAT |NJ 2 LONE

9O.OO 14 26 15 2887.32 -28.32 M.?4 30.22 90.35 17 14 2 2267.3 -27.97 78.10

90.00 11 9 13 3830.73 -8.54 138.85 28.28 81.80 12 14 44 _330.7 -12.11 14R.98

100.00 18 4 7 2551.75 -29.80 83.49 30.18 92.45 18 48 38 1951.8 -29.14 34.74

100.00 12 14 2 3721.33 -7.23 140.77 24.38 60.82 13 18 4 3121.5 -11.08 134.06

110.00 18 48 _ 2231.88 -33.41 38.81 _.JO 97.71 20 23 34 |631.8 -31.98 29.$8

110.U0 12 48 18 3114.18 -4.15 130.73 22.88 58.04 13 48 31 3014.2 -8.58 184.44

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10£ .0203 1114 2.7228 TC-11.4083 BAt) 1.6485 SET 8085.4 8GR 687.4 SG3 2815.1 ST 1559.9 SR 495.2 Ss 1709.2

ROE .2833 RRA -.0183 tiC8 .74T1FAU .44852 RRT -.8018 RRI r -.t_38 RTF .9948 CRT .0002 CRS .3338 CST -.9310

FOE-1.1953 FRA 9.RRT9 FC-35.884T BOP 31238 _ 9112.1 R23 .0187 R13 -.9947 LSA 2276.4 MSA 645.9 SSA 26.0

BOE .2842 BRA 2,7224 8C311.4320 FSP 8905 $61 8095.1 SG2 §38.4 THA 177,33 ELI IS39.9 EL2 495.2 ALF .00
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JPL TM 3_100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH DATE NOV 5 19(,4 FLIGHT TIM( 348.D0 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC _ZC DISTANCE 778.356 EARTH TO MARS

RL 148.31 LAL -.DO LOL 42.$2 VL _2.927 GAL -3.59 AZL 88.30 HCA 237.41 SNA 186.38 ECC .21325 |NC 1.7000 vl 30.043

RP 214.56 LAp -1.43 LOP 2SO.OZ VR 22,913 GAP -8.75 AZP 90.92 TAL 339.35 TAp 215.76 RCA 145.63 APO 22S.13 VZ 25.590

RC 251.851 GL 17.11 GP 1.75 ZAL 119.45 ZAP 80,57 ET8 180.31 ZA( 90.03 ET[ 175.9,4 ZAC 85.45 ETC 258.33 CLP 60.56
PLANE TOCENTR I C CONIC

C3 10.921 VHL 3.$05 DLA 22.19 RAL 171.85 RAD $56T.4 VEL__|,503 PTH 2.00 VHP 3.304 DpA 10.80 RAp 163.45 ECC 1.1797

LNCH AZ14TH LkiCH TIN( L-I TINE INJ LAT

90.00 16 33 12 6954.37 -28.31

90.00 11 7 22 5949. ZS *T.DT

100.00 18 10 29 2540.69 -29.77

100.00 12 12' 47 S739.17 -9.68

110.00 19 51 45 2623.89 -33.33

1_0. DO 12 48 0 3927.77 -3.$3

DIFFERENTIAL CCmRECTION8

TOE -.0183 TRA 2.8700 TC-IJ.5667 9AU 1.6969

ROE .2988 RItA -.0125 RC3 .T288 IrAU .43146

F0[-|.6788 irRA 9.9344 FC-34,2036 9gle 02j_15

ZNJ LONG INJ RT AS(; ]NJ AZMTH ;NJ TIME PC) CST TIM IMJ 2 LAT INJ 2 LONE,

85.80 30.96 90.BE 17 20 46 2254.4 -27.89 77,16

157.60 25.96 62.74 12 13 12 3349.3 -11.56 151.07

62,$T 30.1)1 92.811 16 52 50 1940.7 -29.05 53.$4

141.89 2S.|S 60.80 13 15 5 3138.2 -10.52 135.01

38.Z0 00.5| 66.07 20 28 49 1623.9 -31.86 29.28

131.44 23.31i 5S.69 13 49 27 3027.S -8.07 125.17

NIO-COURIE E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 9362.3 _ 6|H|.4 _;3,2086.3 ST 1628.7 SR 502.7 SS 1709.7

RflT -.5_8 _ -.6106 RTF .9948 CRT -.0370 CRS .3856 CST -.9361

9386.2 RLr_ ._2g R13 -.9949 LSA 2326.8 NSA 645.4 SSA 25.6

BOE .2904 MA 2.8701 BC311.6225 Flip 8405 861 9371.3 _2 58k_.7 THA 177.49 ELl 1628.8 ELI 502.3 ALF 179.27

LAUNCJ'i DATE NOV 5 19Q4 FL|GHT TIN[ 3_O.OQ

HELIOCENTRIC CCNIC DISTANCE 708.534

RL 148.31 LAL -.00 L(_ 41.68 VL 38.030 GAL -3.67 AZL 88.29 HCA 236059 SlSA

RP 614.24 LAP -1.46 LOP 281.80 _ _,9§7 GAP -6.9| AZP 90.69 TAL 330.92 TAp

RC 296._ St. 17,04 GP 1.70 ZAL 120.J3 ZAP 59.16 ST9 180.35 ZAE 88.35 ETE

PLANE TOCENIrlt I C C_NIC

C3 11.079 _ 3,389 OLA 21.03 RAL 0T8.$1 RAO 6SGT.4 VI[L 11.509 PTH 2.00 VHp

LNCH AZMTH LNCN TIME b-i TINS INJ LAT

90.00 18 40 I.T L_41.24 -1_.89

80.00 11 5 30 _HMI. IO -7.37

100.00 18 16 59 sP$1fl).41 -L'9.78

100.00 12 11 L_ 3790.3? -6.S1

110.00 10 ST iT 2810.$4 -35.85

110.00 16 47 41 3140.90 -3,09

DIFFERENTIAL r..OUI[C T| GN9

TOE -.08:0 111A 3.0101 TC-11.7993 |AU I,T41N

ROE .2881 I_A -.OOel RC3 .TSJO FAU ,41693

FDE-l.3553 IrRA 0.9618 FC-38.0480 lllP 33033

BOE .30E3 BRA 3.0tO1 K3|1.7101 FlIP 231t

ARRIVAL DATE OCT 21 1965

EARTH TO MARS

186.48 ECC .21384 IN(: 1.T081 Vl 30.043

217.51RCA 146.56 APO 225.29 V2 25.626

176.03 ZAC 85.34 ETC 258.36 CLP $9.15

3.357 DpA 10.85 RAP 165.22 ECC 1.1823

|NJ LONG INJ RT AIM[: INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

04.14 31.78 91.30 17 27 33 2241.2 -27.91 75.20

106.99 86.15 62,59 18 11 39 3368.3 -10.99 152.17

61.8_ 51.15 93.32 16 39 9 1929.4 -28.95 53.11

148.65 80.97 60.66 13 14 4 3155.4 -9.97 135.99

37.57 31.20 96.45 20 34 12 1615.6 -31.73 28.68

132.18 _4.10 55.94 13 49 23 3041.9 -7.54 125.92

NIO-COUIIK 8N[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8ST 9431.3 M_ 695.6 963 2408.2 ST 1699.0 $11 510.0 SS 1710.9

RtT -.STS| _ -.|HDT6 RTF .2949 CRT -.0752 CflS .4075 CST -.$409

HS6.4 RE3 .0190 R13 -.9950 LSA 2379.5 MSA 644.1 SSA 25.2

IM;I 9439.6 _ 568.7 THA 177.61 ELl 1700.2 ELI 508.4 ALF 178.58

LAUHCH DATE NOV 5 19S4 FLIGHT TIN( 352.00 ARRIVAL DATE OCT 23 1965

H[L|OCENTRIC CONIC DISTANCE 786.706 EARTH TO MARS

RL 148.31LAL -.DO LOL 42.62 VL 32.933 GAL -3.75 AZL SO.IS HCA 239.78 SNA 186.47 ECC .21445 INC 1.7121 Vl 30.043

RP 213.$3 LAp -1.48 LOP 262.38 VP 20.001 GAP -9.0_ A ZP , 90.86 TAL 338.47 TAp 218.25 RCA 146.48 Apo 226.46 v2 25.662

RC 294.131GL 15.97 GP 1.6_ ZAL 120.84 ZAP 57.79 ETS 160.58 ZAE 86.71ETE 179.12 ZAC 85.26 ETC 258.36 CLp 57.76

PLANETOCENTRIC CONIC

C3 11.245 VHL 3.354 DLA 21.48 RAL ITS.IT RAO 6567.4 VEL ll. Sl? PTH 2.01VHP 3.411DPA 10.88 RAP 163.02

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE

gO.DO 16 47 28 2667.66 -26.27 80.67 32.50 91.79 17 34 36

90.00 11 3 37 3997.83 -6.78 160.09 27.07 62.44 12 10 5

100.00 18 _3 37 251T.93 -29.66 60.98 32.42 93.76 19 5 35

100.00 12 10 9 $773.08 -5.52 140.60 26.69 60.57 13 13 2

110.00 20 2 58 2207.22 -33.16 36.93 31.97 98.80 20 39 45

110.00 12 47 20 3858.56 -2.53 132.95 84.94 35.90 13 48 16

DIFFERENTIAL COIRECTIONS NID-COURSI[ EXECUTION ACCURACY

TDE -.1068 TRA 3.1733 TC-11.9132 ErAU 1.7945 SGT 9690.7 _ 6/5.4 SGO 2350.2

ROE .3025 RRA -.0033 RC3 .6904 FAU .4n136 RRT -.5683 NtF -.58S6 RTF .9950

F06;1.4320 FRA 9.498T FC-30.9093 BSP 34026 _ 9915.8 R80 .0998 R13 -.9931

BOE .3209 8RA 3.1733 RC311.9354 FIR 8016 SG1 9698.5 SG8 574.6 THA 177.73

LAUNCH DATE NOV 3 1964

HELIOCENTRIC C_NIC

FLIGHT TIN[ 354.00

DISTAW:E 790,686

ECC 1._851

PO CST TIN INJ 2 LAT INJ 2 LONG

2228.0 -27.72 75.24

3387.8 -10.40 153.30

1917.9 -28.84 52.28

3173.1 -9.40 136.99

1607.2 -31.59 28.06

3056.6 -6.99 126.70

ORBIT DETERMINATION ACCURACY

ST 1773.5 SR 517.1SS 1712.0

CRT -.1121CRS .4290 CST -.9454

LSA 2435.3 MSA 642,2 SSA 24.7

ELI 1774.5 ELI 513.5 ALF 177.96

ARRIVAL DATE OCT 25 1965

EARTH TO MARS

RL 148.31 LAL -.00 LQL 42.88 VL 32.836 GAL -3.84 A 71 66.28 HCA 240.96 SNA 186.32 £CC .21512 INC 1.7180 Vl 30.043

RP 213.62 LAp -1.50 LaD 203.57 VP 23.044 GAP -6.23 AZP 90.$$ TAL 338.01 TAp 218.97 RCA 146.40 APO 226.65 V2 25.697

tiC 295.251 GL 16.89 GP 1.81 ZAL 121.5T zAP 56.46 [T6 190.41 ZAE 85.11 ETE 179.19 ZAC 85.19 ETC 258.40 CLP 56.45

PLAN[TOC[NTRIC CONIC

C3 11.428 VHL 3.381 OLA 21.10 RAL ITS.6SRAO 6567.4 VEL 11.525 PTH 2.01 VHP 3.468 DPA 10.89 RAP 162.87 ECC 1.1881

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 16 34 48 2914.S6 -68.23

90.00 11 1 43 400T.00 -6.13

tOO.OO 18 30 81 2506.50 -_9.6£

100.00 12 8 40 3791.29 -4.91

110.00 20 8 42 2191.83 -33.0T

110.00 12 48 ST 3871.73 -1.95

DIFFERENTIAL CGIIR[CTION8

TOE -.1555 TRA 3.5304 TC-12.0304 BAU 1.8417

ROE .3091 RflA -.0019 RCS .8765 FAU .S61HIT

FDE-1.5037 FR_ 9.3285 FC-29.3084 9SP 04890

BDE .3460 BRA 3.3304 0CS12.0544 FSP 7725

INJ L_NG INJ RT ASC INJ AZNTH INJ TINI[ PO CST TIM INJ 2 LAT INJ 2 LONG

|2.es 33.89 92.88 17 41 40 2214.8 -27.62 78.28

161.L_ 88.11 68.30 12 8 31 3407.8 -9.79 154.46

60.16 33.20 94.21 19 12 8 1906.3 -28.72 51.43

144.64 27.44 60.46 13 12 0 3191.3 -8.80 138.02

31,tl 38.?t 99.16 20 45 21 1398.S -31.43 2T.43

130.74 25.60 55.87 10 48 9 3071.T -6.42 12T.50

MIO-¢OURII[ EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGTlOI43.S _d_ 695.3 SGO 2860.5 ST 1810.3 SR 324.0 SS 1713.5

RRT -.5501 _ -.0739 RTF .9951 CRT -,1478 CRS .4500 CST -.9454

86810167,3 R20 ,0296 RI3 -.9952 LSA 8494,8 MSA 640.1 $$A 24.3

_6110130,8 SG2 580.0 _HA 177.93 EL| 1832.1 EL2 517.8 ALF 177.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT( NOV 5 1964 FLIGHT TIME 556.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 148.31LAL -.OO LOt. 42.62 VL 32.839 GAL

Rp 213.31 LAp -1.$2 LOP 284.76 VP 23.087 GAP

RC 296.356 GL |8.81 ;P 1.57 ZAL 122.51 ZAP

PL&NETOCENTRlC C(_NIC

C3 !1.620 VHL 3.409 OLA

LNCH AZMTM LNCH TIM( L-I TIME INJ LAT

90.00 17 2 8 2801.07 -28.19

90.00 10 59 49 4026.22 -5.48

100.00 18 37 12 2494.54 -29.56

100.00 12 7 26 3809.98 -4.28

110.00 20 14 35 2189.89 -32.98

110.00 12 46 33 3687.40 -1.35

DIFFERENTIAL C_RRECTION8

TOE -.2076 TRA 3.4908 TC-12.1321BAu 1.8874

ROE -3157 RRA .0014 RC3 .6594 FAU .57223

FOE-1.5722 FRA 9.1562 FC-27.7358 BSP 35738

808 .5778 BRA 3.4908 8C512.1501FSP 7439

DISTANCE 795.068 EARTH TO MARS

-3.93 AZL 88.28 HCA 242.15 SMA 186.SS ECC .21581 INC 1.7258 vl 30.043

-9.58 AZP 90.81TAL 557.54 TAp 218.69 RCA 146.31APO 226.84 v2 25.731

55.17 ET3 180.44 ZAE 85.54 ETE 179.27 ZAC 85.15 ETC 258.42 CLP 55.18

20.72 RAL 174.53 RAD 6587.4 q(L 11.533 PTH 2.01 VHP 3.527 OpA 10.88 RAp 162.78 ECC 1.1912

INJ LONG INJ RT ASC INJ AZ14TH INJ TIM( PO C$T TIM INJ 2 LAT |NJ 2 LONG

81.90 34.10 92.77 17 48 49 2201.1 -27.51 73.30

162.57 28.86 82.18 12 6 5? 3428.2 -9.16 155.63

59.25 34.00 94.66 19 18 4? 1894.5 -28.80 50.58

145.67 28.20 60.59 15 10 56 5210.0 -8.19 139.07

35.61 33.50 99.56 20 51 5 1589.9 -31.31 26.79

154.56 26.38 55.84 15 48 0 3087.4 -5.83 128.33

NIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10398.S SGR 695.4 SG3 2177.6 ST 1950.1 SR 530.8 SS 1715.0

RR7 -.5382 RflF -.5628 flTF .9952 CRT -.1827 CRS .4707 CST -.9531

STASlO410.O RZ$ .0300 R15 -.9953 LSA 2557.6 MSA 637.5 SSA 23.9

S6110393.5 SG2 585.7 THA 177.95 ELI 1932,7 EL2 321.1 ALF 176.90

LAUNCM DATE NOV 5 1964 FLIGHT TIM( 358.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 799.254

RL 148.51 LAL -.00 LOL 42.62 VL 32.842 GAL -4.03 AZI,. 89.27 HCA

RP 215.01 LAp -1.55 LOP 265.95 VP 23.129 GAP -9.54 AZF 90.79 TAL

RC 297.448 GL 18.71GP 1.53 ZAL 123.07 ZAP 53.92 ETS 180.46 ZAE

PLANETOCENTRIC CONIC

C3 11.624 VHL 3.439 DLA

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIM(

90.00 17 g 36 2787.53 -26.14 60.91 34.92 93.26 17 56 3

90.00 10 57 54 4049.05 -4.82 183.54 29.64 6E.DG 12 5 23

100.00 19 44 8 2402.68 °29.49 58.38 34.81 95.12 19 25 31

100.00 12 6 3 382t).13 -3.63 146.73 29.99 80.31 13 9 52

110.00 20 20 33 2181.02 032.97 34.94 34.29 99.95 20 56 54

110.00 12 48 7 3703.56 -.74 135.40 27.18 55.92 13 47 50

DIFFERENTIAL COIRECTIONS NID-COURW[ EXECUTION ACCURACY

70E -.2627 111A 5.8545 TC-lZ.ZOS9 BAU 1.932S SGTt0623.2 St, d1 895.9 ST,3 2093.0

RDE .5224 RRA .0045 RE3 ,6430 FAU ,35783 RRT -,5£70 RRF -,5320 RTF .9952

FOE-1.6367 FRA 8.9828 FC-26.2001 9SP 36554 S6810648.0 fl23 .0304 R13 -.9953

BOE .4158 6flA 5.6545 BC312.2256 FSP 7159 S61t0629.9 _ 591.0 7HA 178.02

EARTH TO MARS

245.54 SNA 196.63 ECC .21654 ZNC 1.7295 VI 30.043

357.05 TAP 220.39 RCA 146.22 APO 227.03 V2 25.765

82.01 ETE 179.54 ZAC 85.08 ETC 258.42 CLP 33.91

20.32 RJ_ 175.25 RAD 8567.5 VI[L 11.542 PTH 2.01 VHP 5.588 OPA 10.88 RAp 162.69 ECC 1.1946'

PO CST TIM INJ 2 LAT INJ 2 LONG

2187.5 -27.39 72.35

3449.1 -8.52 156.82

1882.7 -28.4? 49.72

3229.1 -7.56 140.14

1581.0 -31.15 26.14

3103.6 -5.22 129.18

ORBIT DETERMINATION ACCURACY

ST 2012.4 SR 557.3 88 1716.4

CRT -.2162 CRS .4909 CST -.9565

LSA 2625.2 MSA 634.7 88A 23,5

EL1 2016.0 EL2. 523.7 ALF 176.46

LAUNCH OATS NOV 5 1g64 FL|GHT TII_ 560.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC DISTANCE 803.444 EARTH TO MARS

RL 148.31LAL -.00 LOL 42.62 VL 32.646 GAL -4.15 AZL 88.26 HCA 244.54 SMA 186.69 ECC .21751 INC 1.7351 vl 30.043

RP 212.72 LAP -1.57 LOP 267.15 VP 23.171 GAP -g.69 A ZP 90.75 TAb 336.54 TAp 22_;08 RCA 146.12 APO 227.26 V2 25.798

RC 298.526 GL 1_.61GP 1.49 ZAL 125.85 ZAP 52,71ET$ 180.46 ZAE 80.52 ETt t79.41 ZAC 85.03 ETC 258.43 CLP 52.69

PLANETOCENTRIC CONIC

C3 12.041VHL 3,470 DLA 19.91RAL 175.95 RAO 6567.5 VEL 11.551PTH 2.02 VHP 5.651DpA 10.85 RAp 162.56 ECC 1.1962

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 _7 7 2775.96 -28.09 79.93 55.76 93.76 18 3 21 2174.0 -27.27 71.36

go.o0 10 55 59 4070.29 -4.14 164.74 30.44 61.96 12 5 50 3470.5 -7.88 158.03

100.00 18 51 9 2470.T5 -2g.41 57.50 35.64 95.58 19 32 20 1870.6 -28.33 48.86

100.00 12 4 39 3846.72 -2.97 147.80 29.80 60.24 15 8 47 3248.7 -6.91 141.23

110.00 20 26 37 2172.06 -32.77 34.27 35.09 100.55 21 2 50 1572.1 -30.99 25.49

110.00 12 45 40 3720.18 -.tO 136.27 28.01 55.82 15 47 40 3120.2 -4.58 130.05

DIFFERENTIAL C(_RRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.520g TRA 3.8231 TC-12.2598 BAU 1.9761 SGT10851.I SGR 696.5 $63 2010.0 ST 2098.2 SR 545.6 SS 1717.4

ROE .3291RRA .0075 RC3 .6266 FAU .34360 RRT -.5163 RRF -.5419 RTF .9953 CRT -.2484 CRS .5101CST -.9596

FOE-1.6958 FRA 8.8107 FC-24.7046 9SP 37367 S6810673.4 R23 .0508 R15 -.9955 LSA 2692.5 MSA 631.5 SSA 23.0

EOE .4597 9RA 3.8231 6C312.2758 FSP 6886 S6110657.1 SG2 595.9 THA 178.10 ELI 2102.9 EL2 525.4 ALF 176.07

LAUt_CM OATS NOV 5 1964 FLIGHT TIIAE 362.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RP 212.43 LAp -1.59

RC 299.392 GL 16.30

PLANETOCENTR IC CONIC

CS 12.272 VHL 3.503

LNCH AZMTM LNCH 7|14( L-I TIM( INJ LAT

90.00 17 24 43 2760.39 -28.02

90.00 10 54 5 4091.90 -3.45

100.00 18 59 14 2450.76 -29.33

100.00 12 3 14 3868.74 -2.29

110.00 20 52 47 2163.02 -32.95

110.00 12 45 11 3737.27 .55

DIFFERENTIAL C_RRECTIONS

TOE -.3826 "iRA 5.9946 TC-12.2933 9AU 2.0194

R_E .3361 RRA .0103 RC3 .8112 FAU .32976

FOE-1.7326 FRA 8.6363 FC-23.2627 9SP 38128

SOS .5093 DRA 3.9946 6C312.3085 FSP 8618

DISTANCE 807.638

LOt. 42.62 VL 32.849 GAL -4.23 AZL 88.26 HCA

LOP 268.35 VP 23.213 GAP -9.84 AZ1P 90.72 TAL

GP 1.45 ZAL 124.64 ZAp 51.53 ETS 180.50 ZAE

EARTH TO MARS

245.74 SMA 186.75 ECC .21813 INC 1.7405 V1 50.043

336.02 TAp 221o76 RCA 146.02 APO 227.49 V2 25.831

79.06 ETE 179,47 ZAC 85.00 ETC 258.42 CLP 51.31

OLA 19.48 RAt. 176.64 RAO 6567.5 VEL 11.561 PTH 2,02 VHp 5.715 DPA 10.81 RAp 162.66 ECC 1.2020

|NJ LONG INJ RT ASC INJ A_ATM ZNJ TZN£

76.94 36.62 94.25 18 10 43

165.95 31.27 61.88 12 2 17

56.62 36.49 96.03 19 39 13

148.91 30.63 60.19 13 7 43

33.59 35.92 100.72 21 8 50

137.16 28.85 55.82 13 47 29

NID-COUfl$1[ EXECUTION ACCURACY

SGTIIQ?2.? $GR 697.0 SG3 1926.8

tiNT -.5064 RRF -.5326 RTF .9952

SGB11094.6 RZ3 .0314 R13 -.9953

36111078.3 SGZ 600.7 THA 178.17

PO CST TIM ZNJ 2 LAT INJ 2 LONG

2160.4 -27.14 70.38

3491.9 -7.18 159.26

18_8.8 -28.19 48.00

32_8.7 -6.23 142.35

1563.0 -30.83 24.84

3137.5 -5.93 130.g5

ORBIT DETERMINATION ACCURACY

ST 2186.5 SR 549.8 SS 1718.4

CRT -.27g6 CRS .5292 CST -.g624

LSA 2764.3 M$A 627.9 SSA 22.6

EL1 21g2.2 EL2 526.5 ALF 175.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L_,'J_C_ 5_TE NO',_ _ 1964 FLIGHI TIME 372,00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CO, lID

RL 148.tl LAL -.00

RP 211.08 LAP -1.68

_C _04.746 GL 15.85

PLANET_CENTR[C CCA_IC

CS 15.666 VHL 5.697

L_CH AZ_H LNCH TIME

9O.00 18 3 14

9O.O0 10 44 45

100.00 19 34 28

100.00 11 56 1l

110.00 21 4 30

110.00 12 42 39

_IFFERENTIAL CORRECTIONS

TDE -,73?5 TRA 4.9236 TC-12.1471 BAU 2.2214

RDE .5728 RRA .0214 RC3 .5382 FAU .26485

FDE-1.9635 FRA 7.7792 FC-16.7787 BSP 41733

BDE .8264 8RA 4.9236 6C312.1590 FSP 5390

DISTANCE 828.646

LOL 42.62 VL 32.869 GAL -4.79 AZL 88.23 HCA 251.79 SMA

LOP 294.40 VP 23.413 GAP -10.59 A2P 90.55 TAL 333.18 TAp

GP 1.28 ZAL 128.80 ZA_ 46.14 ETS 180.56 ZAE 72.26 ETE

EARTH TO MARS

187,09 ECC .22282 INC 1.7666 vl 50.045

224.97 RCA 145.40 APO 228.78 V2 25.986

179.74 ZAC 84.96 ETC 258.33 CLP 46.12

DLA 17.19 RAL 180.30 RAD 6567.5 VEL 11.621PTH 2.04 VHp 4.066 DpA 10.39 RAp 163.21ECC 1.2249

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2693.39 -27.59 74.08 41.14 96.64 18 48 7 2093.4 -26.38 65.63

4205.21 .21 172.27 35.73 61.68 11 54 50 3605.2 -5.58 165.64

2399.16 -28.83 52.26 40,96 98.27 20 14 27 1799.2 -27.38 43.75

5974,67 1.30 154.72 35.12 60.13 13 2 26 3374.7 -2.69 148.20

2117.48 -32.03 30,18 40.28 102.64 21 39 47 1517.5 -29.95 21.58

3829.12 4.06 141.96 33.40 _6.03 13 46 28 3229.1 -.43 135.75

MID-COURSE ExECuTIC_q ACCURACY C_BIT DETERMINATION ACCURACY

SGT12073,5 SGR 702.4 $63 1551.4 ST 2668.7 SR 577.9 SS 1711.3

RRT -.4667 RRF -.4961 RTF .9949 CRT -.4141CRS .6120 CST -.9731

S69t2093,9 R23 .0346 Rt3 -.9950 LSA 3164.9 MSA 606.5 SSA 20.8

SGl12078.0 SG2 621.0 THA 178.44 EL1 2679.8 EL2 523.9 ALF 174.67

LAI)NCH DATE NOV 5 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 14 1965

HELIOAEENTR|E CONIC DISTANCE 832.853 EARTH TO MARS

RL 148.31 LAL -,00 LOt. 42.62 VL 32.873 GAL -4.92 AZL 88.Z] HCA 253.01 SMA 187.16 EEC .22390 INC 1.7716 V1 30.043

Rp 210.82 LAP -1,69 LOP 295.61 VP 23.451 GAp -I0.74 A_ 90.52 TAL 332.57 TAp 225.58 RCA 145.26 Ap 0 229.07 V2 26.015

RE 505.746 GL 15,70 GP 1,25 ZAL 129.66 ZAp 45.16 ETS 180.57 ZAE 70.99 ETE 179.79 ZAC 84.97 ETC 258.29 CLP 45.14

PLANETC_ENTRIC CONIC

C3 15.999 VHL 3.741DLA 16.70 RAL 181.05 RAD 6567,6 VEL 11.635 pTH 2.04 VHp 4.141DpA 10.27 RAp 163.42 EEC 1.2304

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LOtAG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 11 0 2680.32 -27.48 73.14 42.I0 97.11 18 55 40 2080.3 -26.21 64.71

90.00 10 42 56 4228.82 .97 173.59 36.69 61.70 11 53 25 3628.8 -2.82 166.96

100.00 19 41 49 2387.45 o28.71 51.41 41.90 98.71 ZO 21 36 I787.5 -27.21 42.93

lOO.OO 11 54 48 3996.92 2.05 155.94 36.08 60.17 13 1 25 3396.9 -1.93 149.42

110.O0 21 10 59 2108.46 -31,89 29.51 41.20 105.02 21 46 8 1508.5 -29.77 20.9A

110.00 12 42 7 3848.68 4.80 142.g8 34.37 56.12 13 46 16 3248.7 .32 136.?7

DIFFERENTIAL CORRECTIONS MID_{.OURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE -.@]79 TRA 5.1249 TC-12.0620 BAU 2.2595 86T12234.6 S_ 703.7 SG3 1482.2 ST 2772.1SR 583.1SS 1707.0

RDE .580G RRA .0229 RC3 .5246 FAU .25286 RRT -.4G06 RRF -.4910 RTF .9948 CRT -.4369 CRS .6266 CST -.9747

FDE-l.0930 FRA 7.6100 FC-15.6379 8SP 42412 S6812274.8 R23 .0354 R11 -.9949 LSA 3252.0 MSA 601.9 SSA 20.5

BDE .9021 8RA 5.1250 BC312.0734 FSP 5167 S6112258.9 SG2 624.3 TMA 178.48 ELI 2784.2 EL2 522.2 ALF 174.56

LAtJNCH CAT[ NCV 5 1964 FLIGHT TIME 376.00 ARRIVAL DATE NOV 16 1965

HEL|OCENTRIC CONIC D|STANCE 837.062

_L 148.31 LkL -.00 LOL 42.62 VL 32.877 GAL -5.05 AZL 88.22 HCA 254.23 SMA

_P 210,58 LAP -1.71 LOP 296,84 VP" 23,488 GAP -10,88 AZP 90.48 TAL 331.94 TAp

RE 306,737 GL 15.55 Gp 1.22 ZAL 130,53 ZAp 44.20 ETS 180.57 ZAE 69.75 ETE

FLANETOCENTRIC CON|E

(5 14.352 VHL 3.?88 DLA 16.20 RAL 181.80 RAD 6567.6 VEL 11.651PXH 2.05 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 18 18 47 2667.41 -27.37

90.00 I0 41 8 4252.71 1.74

100.o0 19 49 11 2375.87 -28.59

100.oo 11 55 25 4019.51 2.82

tlO.O0 21 17 30 2099.52 -31.75

110.00 12 41 35 3868.62 5.56

DIFFERENTIAL CORRECTIONS

_DE -.9013 TRA 5.3312 TC-11.9605 BAU 2.2970

RDE .3866 RRA .0242 RC3 .5114 FAU .24119

FDE-Z.0173 FRA ?.4417 FC-14.5486 BSP 43083

BDE .6815 BRA 5.3313 @C311.9715 FSP 4949

EARTH TO MARS

187.24 ECC .22502 INC 1.7766 Vt 30.043

226.17 RCA 145.11 Apo 229.37 v2 26.043

179.83 ZAC 85.00 ETC 258.26 CLP 44.19

4.218 OPA 10.14 RAp 163.66 ECC 1.2362

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

72.21 43.06 97.56 19 3 14 2067.4 -26.04 63.80

174.92 37.67 61.73 11 52 1 3652.7 -2.05 168.29

50,57 42,86 99.13 20 28 47 1775.9 -27,03 42.11

157.18 57.07 60.23 13 0 25 _419.5 -1.17 150.66

28.85 42.13 103.39 21 52 30 1499.5 -29.58 20.31

144.03 35.37 56.22 13 46 4 3268.6 1.08 137.81

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12429.2 SGR 705.0 SG3 1414.9 ST 2877.0 SR 588.0 SS 1701.0

RRT -.4556 RRF -.4866 RTF .9947 CRT -.4585 CRS .6402 C$T -.9761

$G812449.2 R23 .0362 R13 -.9947 LSA 3340.5 MSA 597.1 SSA 20.1

SGl12433.3 SG2 627.4 THA 178.52 EL1 2890.0 EL2 520.2 ALF 174.47

LAUNCH DA'IF_ NOV 3 1964 FLIGHT TIME 378;00 ARRIVAL DATE NOV 18 196

HELIOCENTRIC CONIC DISTANCE 841.270 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 32.882 GAL -5.18 AZL 88.22 HCA 255.45 SMA 187.32 ECC .22620 INC 1.78t5 VI

RP 210.34 LAP -1.72 LOP 298.0@ VP 23.525 GAP -11.0_ A Zp 90.45 TAL 331.30 TAp 226.75 RCA 144.95 APO 229.69 V2

RC 307.719 GL 15.38 GP 1.19 ZAL 131.41 ZAp 43.2@ ETS 180.57 ZAE 68.53 ETE 179.88 ZAC 85.03 ETC 258.21 CLP

PLANETOCEN TRIC CONIC

C3 14.727 VHL 3.838 DLA 15.70 RAL 182.55 RAO 6567.$ VEL 11.667 PTH _.05 VNp 4.297 DpA 9.99 RAP 163.92 ECC

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 18 26 33 2654.68 -27.25 71.30 44.05 98,00 19 10 48

90.00 10 39 22 4276.93 2.52 176.27 58.68 61.79 11 50 39

100.00 19 36 33 2364.43 -28.46 49.74 43,84 99.55 20 35 58

100.00 11 52 3 4042.40 3.59 158.44 38.09 60.30 12 59 25

110.00 21 24 3 2090.69 -31.61 28.20 43.09 103.75 21 58 53

110.00 12 41 3 3888.91 6.33 145.10 36.39 56.34 13 45 52

DIFFERENT ! AL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.9679 TRA 5.5440 TC-11.8434 BAU 2.3339 SGT12598.7 S6R 706,3 5G3 1549.9

RDE .3969 RRA .025¢ RE5 .4984 FAU .22986 RRT -.4511 RRF -.4829 RTF .9945

FOE-2.0383 FRA 7.2748 FC-13.5120 BSP 43721 $6812618.5 R23 .037! RI3 -.9946

BOE 1.0646 BRA 5.5440 BC311.8539 FSP 4740 S6112602.8 SG2 630.2 THA 178.55

30.045

26.071

43.26

1.2424

PO CST TIM INJ 2 LAT INJ 2 LONG

2054.7 -25.86 62.91

3676.9 -1.27 169.64

1784.4 -26.85 41.31

3442.4 -.39 151.91

1490,7 -29.40 19.69

3288.9 1.86 138.87

ORBIT DETERMINATION ACCURACY

ST 2983.8 8R 592.7 SS 1693._

CRT -.4788 ERS .6534 CST -.977_

LSA 3431.1MSA 592._ SSA 19._

EL1 2997.6 EL2 518.0 ALF 174.4[
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT( NOV 5 1964 FLIGHT TIME 364.00 ARRIVAL OATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 811.834 EARTH TO MARS

RL 148.31 LAL -,00 LOL 42.62 VL 32.853 GAL -4.33 AZL 88.25 HCA 246.94 SMA 186.82 ECC .21898 INC 1.7459 vl 30.043

RP 212.15 LAP -l.61L042 289.55 _p ZS.254 GAp -9.99 AZP 90.68 TAL 335.48 TAp 222.43 RCA 145.91 APO 227.72 V2 75.86_

RC 300.645 GL 16,39 GP 1.42 ZAL 125.45 ZAp 50.38 ETS 180.52 ZAE 77.84 ETE 179.53 ZAC 84.97 ETC 258.41CLP 50.37

_LANETOCEHTRIC CONI_

C3 12.518 VHL 3.538 OLA 19.05 RAL 177,36 RAD 6567.5 V(L 11.572 pTH 2.02 VHP 3.782 DPA 10.75 RAp 162.70 ECC 1.2060

LNCH AZHTH LHCH TIME L-| TIME 1NJ LAT

90.00 17 32 21 2746.84 -27.95

90.00 10 52 11 4113.88 -2.74

100.00 19 5 24 2446.79 -29.24

100.00 12 1 49 3889.17 -1.60

110.00 20 39 0 2133.92 -32.54

110.00 12 44 42 3734.80 1.22

0 IFFERENYIAL CORRECTIOHS

TDE -.4477 TRA 4.1703 TC-12.3044 BAu 2.0616

ROE .3431RRA .0129 RC3 .5986 FA_ .31622

FDE-1.8044 FRA 8.4619 FC-21.8693 864P 38870

8DE .5640 BRA 4.1703 8C312.3188 F_P 6357

LAUNCH 0ATE NOV 5 1964

HELIOCENTRIC COMIC

RL 148.31 LAL -.00

RP 211.67 LAP -1.63

RC 301.687 GL 16.26

PLANETOCENTRIC CONIC

C3 12.779 VML 3.373 OLA

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT

90.00 17 40 1 2733.33 -27.87

90.00 10 50 18 4138.21 -2.02

100.00 19 12 56 2434.81 -29.15

100.00 12 0 25 3909.98 -.90

110.00 20 43 18 2144.80 -32.42

110.00 12 44 12 3772.76 1.91

DIFFERENTIAL CCRR(CT|ON8

TOE -.5161 TRA 4.3515 TC-lZ.2946 8AU 2.1029

ROE .3503 RRA .0154 RC3 .5810 FAU .30292

FOE-!.8525 FRA 6.2903 FC-20.5208 6SP 39611

8DE .6238 8RA 4.3515 8C312.3083 FSP 6104

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.95 37.49 94.74 18 18 7 2146.8 -27.00 69.42

167.18 32.11 61.80 12 0 45 3513.9 -6.49 160.50

35.74 37.35 95.49 19 46 10 1846.8 -28.04 47.14

150.03 31.48 60.15 13 6 39 3289.2 -5.56 143.48

32.90 36.76 101.11 21 14 54 1553.9 -30.66 24.18

138.07 29.72 55.84 13 47 17 3154.8 -3.27 131.87

M|O-COUR_d[ Ex[CUT|ON ACCURACY ORBIT OETERNENATTON ACCURACY

86711286.2 SGR 697.9 $63 1849.4 ST 2277.7 SR 555.8 SS 1718.6

RRT -.4972 RRF -.5240 RTF .9932 CRT -.3095 CRS .3475 CST -.0650

S6811307.8 R23 .0320 R13 -.9933 LSA 2839.1MSA 624.0 SSA 22.2

S6111291.6 862 605.3 THA 176.23 EL1 2284.5 EL2 327.0 ALF 173.44

FLIGHT TIM( 366.00 ARRIVAL DATE NOV 6 1965

D|STANCE 816.034 EARTH TO MARS

LOL 42.62 VL 32,857 GAL -4.44 AZL 88.25 HCA 248.15 SMA 186.88 ECC .21987 INC 1.7511 Vl 30.043

LOP 290.76 VP 23.294 GAP -10.14 AZP 90.65 TAt. 334.93 TAp 223.08 RCA 145.79 APO 227.97 V2 25.895

GP 1.38 ZAL 128.27 ZAp 49.27 (TS 180.53 zA( 7_.24 _TE 179.39 ZAC 84.96 ETC 238.40 CLP 49.26

16.S0 RAL 178.O9 RAO $517.5 VEL 11.583 PTH 2.O5 VHp 3.850 DPA 10.68 RAp 162.78 ECC 1.2103

INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.97 39.38 95.22 18 23 35 2133.3 -26.85 68.46

168.42 32.98 61.75 11 59 14 3536,2 -S.78 t61.76

54._ 38.23 96.94 19 53 11 1834.8 -27.88 48.29

151.17 32.36 60.12 13 5 _S 3310.0 -4.87 144.63

32.22 37.6t 101.50 21 21 2 1544.8 -30.49 23.53

139.01 30.60 55.86 13 47 5 3172.8 -2.58 132.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GTl1403,5 SGR 696,9 $G3 1772.0 ST 2372.2 SR 561.7 Ss 1718.7

RRT -.4686 RRF -.5161 RTF .9932 CRT -.3381CRS .5650 CST -.9673

S6611514.8 R23 .0326 R13 -.9982 LSA 2917.5 MSA 619.9 SSA 21.6

SG111498.6 $62 609.6 THA 178.29 EL1 2380.2 EL2 526.8 ALF 175.19

LAUNCH DATE NOV 5 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC

RL 148.31 LAL -,00

RP 211.60 LAp -1.64

RC 302,717 GL 16.13

PLANETOCENTRIC CONIC

C_ _3.05T VHL 3.613

LNCH AZNTH LNCH TIME

90.00 17 47 44

90.00 10 48 26

100.00 19 19 51

100.00 11 59 0

110.00 20 51 59

110.00 12 43 42

DISTANCE 82_.236 EARTH TO MARS

LOL 42.62 VL 32.860 GAL -4.56 AZL 88.24 HCA 249.36 SMA 186.95 ECC .22081 INC 1.7564 vt 30.043

LOP 291.97 vP 23.334 GAp -10.29 AZP 90.62 TAL _34.36 TAp 223.72 RCA 145.67 APO 228.23 vZ 25.926

GP 1.35 ZAL 127,10 ZAp 48,20 ETS 180.54 ZkE 74,89 ETE 179,64 ZAC 84.95 ETC 258.38 CLP 48.18

OLA 16.14 RAL 178.82 RAg 6567.3 VEL 11.595 pTH 2.03 VHp 3.920 OpA 10,60 RAp 162.69 ECC 1.2149

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM lHJ 2 LAT INJ 2 LONG

2719.93 -27.78 76.00 _9.29 95.70 18 33 4 2119.9 -26.70 67.50

4158._9 -1.29 169.69 33.87 61.71 11 57 45 3558.9 -5.06 163.04

2422.86 -29.05 53.99 39.12 97.39 20 0 14 1822.9 -27.72 45.43

3931.18 -.18 152.33 33.26 60.11 13 4 31 3331.2 -4.15 145.80

2135.67 -32.29 31.53 38.48 101.88 21 27 14 1535.7 -30.32 22.88

3791.14 2.61 139.97 31.51 55.90 13 46 53 3191.1 -1.88 133.77

DIFFERENTIAL CORRECTIONS

YDE -,5856 TRA 4,5372 TC-12.2653 BAU 2.1433

ROE .3576 RRA .0176

FD[-1.8939 FRA 8.1189

BDE .6870 8RA 4.5572

LAUNCH DATE NOV 3 1964

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RP 211.33 LAp -1.66

RC 303.736 GL 18.00

PLANETOCENTRIC CONIC

C3 13.352 VHL 3.654

LNCH AZMTH LNCH TIM(

90.00 17 35 28

g0.00 10 46 33

100.00 19 27 9

100.00 11 37 36

110.00 20 58 3

110.00 12 43 11

DIFFERENTIAL C.GRRECTION$

TDE -.6610 TRA 4.7278 TC-12.2159 8AU 2.1829

ROE .3651 RRA .0|96 RC3 .$522 FAU .27724

FDE-1.9318 FRA 7.9483 FC-17.9757 8SP 41037

80E .7552 8RA 4.7276 8C312.2284 FSP _620

MIO-COURSE EXECUTION ACCURACY

SGT11694.0 8GR 700.0 $63 1696.6

RC3 .5664 FAU .28996 RRT -.4806 RRF -.5088 RTF .9951

Fc-1g.2252 8SP 40331 $G611714.g R23 .0333 R13 -.9952

BC31_..2783 FSp 5856 86111698.8 SG2 613.6 THA 178.35

FLIGHT TIME 370.00 ARRIVAL

DISTANCE 824.440 EARTH

LOL 42.62 VL 32.864 GAL -4.67 AZL 88.24 HCA 250.57 SMA 187.02 ECC .22179 INC

LOP 293.18 Vp 23.374 GAp -10.44 AZP 90.59 TAL 333.78 TAp 224.35 RCA 145.54 APO

GP 1.31 ZAL 127.94 ZAp 47.15 ETS 180.55 ZAE '73.56 ETE 179.69 ZAC 84.95 ETC

DLA 17.67 RAL 179.36 RAO 6567.3 VEL 11.608 PTH 2.03 VHP 3.992 OpA 10.50 RAp

L-I TIME [NJ LAT [NJ t.(_4G INJ RT ASC INJ AZI4TH IHJ T_ME

2706.60 -27.69 73.04 40.21 96.18 16 40 35

4181.89 -.35 170.g7 34.79 61.69 11 56 17

2410.97 -28.94 53.12 40.03 97.84 20 7 20

3932.75 .§5 133.51 34.18 60.11 13 3 28

2126.55 -32.16 30.86 39.37 102,27 21 33 30

3809.93 3.33 140.95 32.44 55.96 13 46 41

MID-COURSE EXECUTION ACCURACY

8GT11887.0 SGR 701,2 SG3 1622.9

RRT -.4733 RRF -.5022 RTF .9950

86811907.7 R23 .0339 R13 -.9951

g6111891.7 SG2 817.4 THA 178.40

ORBIT DETERMINATION ACCURACY

ST 2468.6 SR 567.3 9S 1717._

CRT -.3647 CRS .5814 CST -.9694

LSA 2997.5 MSA 615.7 SSA 21.5

ELI 2477.7 EL2 526.3 ALF 174.98

DATE NOV 10 1965

TO MARS

1.7615 vl $0.043

228.50 V2 25.956

258.36 CLP 47.14

163.03 ECC 1.2197

PC) CST TIM INJ 2 LAT [NJ Z LONG

2106.6 -25.55 66.56

3581.9 -4.53 164.33

1811.0 -27.55 44.59

3332.7 -3.43 148.99

1326.6 -30.14 22.23

3209.9 -1.16 134.75

ORBIT DETERMINATION ACCURACY

ST 2567.7 SR 572.7 SS 1715.1

CRT -.3904 CRS .5973 CST -.9714

LSA 3080.4 MSA 611.0 SSA 21.1

ELl 2577.9 EL2 525.2 ALF 17_.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 5 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC COIN It

RL 148.31 LAL -.00

RP 210.10 LAp -1.74

RC 308.691 GL 15.22

PLANETOCENTRIC CONIC

C3 15.126 VHL 3,889

LNCH AZMTH LNCH TIME

90.00 18 34 20

90.00 10 37 37

100.00 20 3 56

I00.00 11 50 41

110.00 21 30 36

110.00 12 40 31

DISTANCE 845.479 EARTH TO MARS

LOL 42.62 VL 32.886 GAL -5.32 AZL 88.21HCA 256.68 SMA 187.40 ECC .22743 INC 1.7864 vl 30.043

LOP 299.29 VP 23.561 GAp -11.18 AZP 90.41TAL 330.64 TAp Z27.31RCA 144.78 APO 230.02 v2 26.098

GP 1.17 ZAL 132.30 ZAp 42.38 ETS 180.57 ZAE 67.35 ETE 179.92 ZAC 85.06 ETC 258.17 CLp 42.37

DLA 15.19 RAL 183.31 RAO 6567,6 VEL 11.684 pTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2642.14 -27.13 70.40 45.04 98.44 19 18 22

4301.39 3.31 177.64 39.71 61.86 11 49 18

2353.16 -28.33 48.93 44.83 99.96 20 43 9

4065.61 4.37 159.72 39.12 60.40 12 58 27

Z081.97 -31.47 27.56 44.05 104.10 22 5 18

3909.56 7.10 146.20 37.44 56.47 13 45 40

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

T06-1.0767 TRA 5.7633 TC-11.7091BAU 2.3698 SGT12762.0 SGR 707.6 SG3 1286.7

RDE .4053 RRA .0260 RC3 .4856 FAU .21877 RRT -.4472 RRF -.4796 RTF .9943

FDE-2.0334 FRA 7.1093 FC-12.5215 8SP 44367 S681278_,6 R_3 ,0379 R!3 -.9944

DOE 1.1504 6RA 5.7634 BC311.7192 FSP 4539 SGl12765.9 SG2 632.7 TNA 178.58

LAUNCH DATE NOV 5 196& FLIGHT TIME 382.00

HELICwCENTRIC CONIC DISTANCE 849.687

RL 148.31 LAL -.00 LOt. 42.6Z VL 32.891 GAL -5.46 AZL 88.21HCA 257.91 SNA 187.48 ECC .22872

RP 209.88 LAp -1.75 LOP 300.52 VP 23,597 GAP -11.33 AZP 90.38 TAL 329.96 TAp 227.87 RCA 144,60

RC 309.654 GL 15.04 GP 1.14 ZAL 133.20 ZAP 41.51ETS 180.57 ZAE 66,18 ETE 179.96 ZAC 85.11

PtANFTOCENTRIC CONIC

C3 15.549 VHL 3.943 DLA 14.67 RAL 184.06 RAO 6567.6 VEL 11.702 PTH 2.06 VHp 4.461DpA 9.67

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(D_IG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 18 42 5 2629.82 -27.01 69.52 46.06 98.86 19 25 55 2029.8

90.00 10 35 53 4326.12 4.10 179.03 40.77 61.96 11 48 D 3726.1

100.00 20 11 19 2342.07 -28.20 48.13 45.83 100.36 ZO 50 21 1742.1

100.00 11 4_ Zi 4089.10 5.16 161.02 40.18 60.52 12 57 30 3489.1

110.00 21 37 ;; 2073.40 -31.32 26.94 45.04 104.44 22 11 44 1473.4

110.00 12 39 54 3930.34 7.89 147.31 38,50 56.63 13 45 29 3330.5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.1700 TRA 5.9872 TC-11.5654 BAU 2.4061 SGT12920.8 SGR 709.0 $G3 1225.9

RDE .4140 RRA .0263 RC3 .4733 FAU .20817 RRT -.4441RRF -.4774 RTF .9941

F06-2.0668 FRA 6.9430 FC-11.5907 BSP 44982 96BIZ940.2 R23 .0389 R13 -.9942

BOE 1.2410 BRA 5.9872 _C311.5750 FSp 4342 SGl12924.6 8G2 635.1THA 178.60

4.378 DpA 9.84 RAp 164.22 ECC 1.2489

PO C$T TIM INJ 2 LAT INJ 2 LONG

2042.1 -25.69 62.04

3701.4 -.48 171.01

1753.2 -26.66 40.52

3465.6 .40 153.19

1482.0 -29.21 19.09

3309.6 2.65 139.94

ORBIT OETERMINATION ACCURACY

ST 3091.4 SR 597.3 SS 1684.8

CRT -,4976 ORS .6656 CST -.9784

LSA 3522.3 MSA 587.6 SSA 19.6

EL1 3106.0 EL2 515.7 ALF 174.35

ARRIVAL DATE NOV 22 1965

EARTH TO MARS

INC 1.7913 Vl 30.043

Apo 230.36 V2 26.124

ETC 258.12 CLP 41.49

RAp 164.54 ECC 1.2559

INJ 2 LAT INJ 2 LONG

-25.50 61.18

.32 172.39

-28.48 39.75

1.19 154.47

-29.02 18.49

3.45 141.04

ORBIT DETERMINATION ACCURACY

ST 3200.4 SR 601.7 SS 1674.8

CRT -.5158 CRS .6778 CST -.9794

LSA 3615.2 MSA 582.7 SS, A 19.3

EL1 3215.9 _EL2 513.0 ALF 174.32

LAUNCH DATE NOV 5 1964 FLIGHT TIHZ 384.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC

RL 148.31LAL -.00

RP 209.66 LAP -1.78

RC 310.607 GL 14.87

PLANETOCENTRIC CONIC

C3 15.997 VHL 4.000

LNCH AZNTH LNCH TIME

90.00 18 49 50

90.00 10 34 12

100.00 20 18 41

100.00 11 48 1

110.00 21 43 46

110.00 12 39 26

DISTANCE 853.894

42.62 VL 32.896 GAL -5.61 AZL 88.20 HCA 259.14 SMA

EARTH TO MARS

LOL 187.56 ECC .23006 INC 1.7961 vl 30.043

LOP 301.75 vp 23.632 GAp -11.48 AZP 90.34 TAL 329.27 TAp 228.41 RCA 144.41 APO 230.72 V2 26.149

GP 1.12 ZAL 134.10 ZAp 40.66 ETS 180.57 ZAE 65.05 ETE 180.00 ZAC 85.16 ETC 258.07 CLp 40.65

DLA 14.14 RAL 184.82 RAD 6567.6 VEL 11.721PTH 2.07 VHp 4.546 DpA 9.50 RAp 164.89 ECC 1.2633

L-I TIME INJ LAT INJ LONG INJ R1A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2617.73 -26.88 68.66 47.09 99.27 19 33 28 2017.7 -25.32 60.34

_351.09 4.90 180.43 41.85 62.08 11 46 43 3751.1 1.12 173.78

2331.1_ -28.06 47.35 46.85 100,75 20 57 32 1731.2 -26.29 39.00

4112.88 5.95 162.33 41.27 60.65 12 56 34 3512.9 2.00 155.78

2064.98 -31.18 26.32 46.04 104.78 22 18 11 1465.0 -28.84 17.91

3951.84 8.69 148.43 39,59 56.81 13 45 18 3351.8 4.26 142.16

DIFFERENTIAL CORRECTIONS

TOE-1.26§4 TRA 6.2183 TC-11.4065 BAU 2.4415

ROE .4229 RRA .0267 RC3 .4611FAU .19783

FDE-2.O755 FRA 5.7780 FC-10.7060 8SP 45596

DOE 1.3342 BRA 6.2184 BC311.4158 FSP 4151

MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

56T13073.9 S¢,R 710.3 SG3 1167.0 ST 3309.9 SR 606.0 SS 1665.0

RRT -.4418 RRF -.4758 RTF .9939 CRT -.5327 CRS .6892 CST -.9802

8G813093.2 R23 .0399 R13 -.9939 LSA 3708.6 MSA 578.0 SSA 19.0

8G113077.6 SG2 637.1 THA 178.62 EL1 3326.0 EL2 510.4 ALF 174.29

LAUNCH DATE NOV 5 1964 FLIGHT TIME 386.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC DISTANCE 858.099

RL 148.31 LAL -.00 LOt. 42.62 VL 32.901GAL -5.76 A ZL 88.20 HCA 260.37 SNA

RP 209.44 LAp -1.78 LOP 302.99 Vp 23.666 GAP -11.63 AZP 90.30 TAL 328.56 TAp

RE 311.551 6L 14.68 GP 1.09 ZAL 135.01 ZAp 39.84 ETS 180.57 zAE 63.93 ETE

PLANETC_CENTRIC CONIC

C3 16.474 VHL 4.059 DLA 13.61RAL 183.58 RAD 6567.7 VEL 11.741 pTH Z.07 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 57 34 2605.89 -26.74

90.00 10 32 31 4376.31 5.70

100.00 ZO 26 3 2320.51 -27.92

100.00 11 46 43 4136.93 6.75

110.00 21 50 21 2056.73 -31.03

110.00 12 38 54 3973.43 9.49

DIFFERENTIAL CORRECTIONS

T06-1.3644 TRA 6.4535 TC-11.2372 BAU 2.4768

ROE .4320 RRA .0268 RC3 .4492 FAU .18Y87

FOE-2.0808 FRA 6.6131 FC3-9.8729 BSP 46192

BOE 1.4312 BRA 6.4556 BC311.2461FSP 3967

EARTH TO MARS

187.65 ECC .23146 INC 1.8009 Vl 30.043

228.93 RCA 144.22 APO 231.08 V2 26,174

180.03 ZAC 85.21ETC 258.01CLP 39.83

4.632 DpA 9.31 RAp 165.27 ECC 1.2711

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.82 48.14 99.67 19 41 0 2005.9 -25.13 59.52

181.85 42.95 62.22 11 45 27 3776.3 1.94 175.19

46.59 47.89 101.13 21 4 44 1720.5 -26.10 38.26

163.67 42.37 60.81 12 55 40 3536.9 2.81 157.10

25.73 47.06 105.11 22 24 38 1456.7 -28.65 17.34

14g.60 40.71 57.01 13 45 8 3373.5 5.08 143.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86713222.3 SGR 711.6 SG3 1110.2 ST 3420.1 SR 610.1 SS 1649.6

RRT -.4398 RRF -.4749 RTF .9936 CRT -.5488 CRS .7002 CST -.9810

SG813_41.5 R_ .0410 R13 -.9937 LSA 3802.8 MSA 575.3 SSA 18.7

56113226.0 SG2 638.9 THA 178.64 EL1 3436.8 EL2 507.5 ALF 174.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 5 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CC_NIC DISTANCE 862.503 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL _2.906 GAL -5,91 AZL 88.19 HCA 261.61 SNA 187.74 ECC .25292 INC 1.8056 vl 30.043

RP 209.24 LAP -1.79 LOP 304.22 VP 23.699 GAP -11.78 AZP 90.26 TAL 327.83 TAp 229.45 RCA 144.01APO 231.47 v2 26,198

RC 312.466 GL 14.49 GP 1.07 ZAL 135.92 ZAP 39.04 ETS 180.57 ZAE 62.84 ETE 180.07 ZAC 85.28 ETC 257.96 CLP 39.03

PLANETOCENTRIC CONIC

C5 16.979 VHL 4.121DLA 13.07 RAL 186.34 RAD 6567.7 VEL 11.763 PTH 2.08 VHP 4,720 DpA 9.12 RAP 165.67 ECC 1.2794

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 5 16 2594.31 -26.61 67.00 49.20 100.06 19 48 30

90.00 10 50 52 4401.77 6.50 183.28 44.08 62.38 11 44 14

100.00 20 53 24 2310.08 -27.78 45.84 48,93 101.50 21 11 54

100.00 11 45 25 4161.24 7.56 165.03 43.51 60.99 12 54 47

110.00 21 56 56 2048.71 -30.89 23.14 48.09 105,42 22 31 4

110.00 12 38 23 3995.37 10.30 150.78 41.85 57.22 13 44 58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.4669 TRA 6.6995 TC-11.0574 BAU 2.3120 SGT13366.2 SGR 712.9 SG3 1035.3

ROE .4415 RRA .0262 RC3 .4375 FAU .17820 RRT -.4387 RRF -.4746 RTF .9933

FDE-Z.0823 FRA 6.4485 FC3-9.0859 9SP 46778 SG813385.2 R23 .0422 R13 -.9934

fiDE 1.5319 BRA 6.6995 8C311.0660 FSp 3789 SGl13369.9 SG2 640.5 THA 178.66

LAUNCH DATE NOV 5 1964 FLIGHT TIME 390.00

HELIOCENTRIC CONIC DISTANCE 866.503

RL 148.31 LAL -.00 LOL 42.62 VL 32.911 GAL -6.07 AZL

RP ZDD.O4 LAp -1.80 LOP 305.46 VP 23.731 GAP -11.93 ALP

RC 313.411GL 14.50 GP 1.05 ZAL 136.83 ZAp 38,27 ETS

PLANETOCENTRIC COMIC

C3 17.516 VHL 4.185 DLA 12.53 RAL 187.10 RAD 6567.7 VEL

PO CST TIN INJ 2 LAT INJ 2 LONG

1994.3 -24.95 58.73

3801.8 2.76 176.61

1710.1 -25.92 57.54

3561.2 5.63 158.44

1448.7 -28.47 16.78

3395.4 5.91 144.45

ORBIT DETERMINATION ACCURACY

ST 3530.7 SR 614.0 SS 1634.4

CRT -.5640 CRS .7107 CST -.9817

LSA 3897.5 NSA 568.4 SSA 18.5

ELI 3548.0 EL2 504.6 ALF 174.28

ARRIVAL DATE NOV 30 1965

EARTH TO MARS

88.19 HCA 262.85 SMA 187.83 ECC .23443 INC 1.8103 vl 30.043

90.23 TkA. 327.09 TAp 229.95 RCA 143.79 APO 231.86 V2 26.221

180.56 ZAE 61.77 ETE 180.11 ZAC 85.35 ETC 257.90 CLP 38.26

11.786 PTH 2.08 VHP 4.811 DPA 8.91 RAP 166.09 ECC 1.2883

PO CST TIM INJ 2 LAT INJ 2 LONG

1983.0 -24.76 57.95

3827.4 3.58 178.05

1699.9 -25.73 36.84

3583.8 4,46 159.79

1440.9 -28.28 16.25

3417.6 6.75 145.62

ORBIT DETERMINATION ACCURACY

ST 3641.7 SR 617.9 SS 1618.0

CRT -.5785"CRS .7211 CST -.9822

LSA 3993.0 MSA 563.6 SSA 18.2

ELI 3659.6 EL2 501.5 ALF 174.29

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZtATH INJ TIME

90.00 19 12 56 2583.01 -26.47 66.20 50.28 100.44 19 55 59

90.00 10 29 15 4427.44 7.31 184.74 45.24 62.57 11 43 2

100.00 20 40 44 2299.89 -27.64 45.12 50.02 101.85 21 19 4

100.00 11 44 9 4183.80 8.37 166.40 44.67 61.20 12 53 55

110.00 22 3 30 2040.88 -30.75 24.58 49.14 105.73 22 37 31

110.00 12 37 52 4017.58 11.12 151.99 43.01 57.46 13 44 49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.5730 TRA 6.8501 7C-10.8692 8AU 2.5472 9G713506.0 6GR 714.1 8G3 1002.4

RDE .4512 RRA .0255 RC3 .4261FAU .16890 RRT -.4382 RRF -.4753 RTF .9930

F06-2.0819 FRA 6.2830 FC3-8.3481 BSP 47841 S6813324.9 R23 .0435 R13 -.9931

BOE 1.6565 BRA 6.9501 8C310.8776 FSP 3614 S6113509.6 SG2 641.8 THA 178.67

LAUNCH DATE NOV 5 1964 FLIGHT TIME 392.00

HELIOCENTRIC COPIC 0i STANCE 870.700

RL 148.51LAL -.00 LOL 42.62 VL 32.916 GAL -6.24 AZL 88.18 HCA 264.09

RP 206.65 LAP -1.Sl LOP 306.71VP 23.763 GAP -12.09 AZP 90.19 TAL 326.34

RC 314.329 GL 14.11GP 1.02 ZAL 137.75 ZAp 37.52 ET$ 180.55 ZAE 60.72

PL ANETOCENTRIC CONIC

C3 18.085 VHL 4.255 OLA 11.98 RAL 187.86 RAD 6567.7 VEL 11.810 PTH 2.09

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 19 20 35 2572.01 -26.33 65.43 51.37 100.81

90.00 10 27 39 4453.34 8.12 186.21 46.42 62.78

1OO.00 20 48 2 2289.98 -27.50 44.42 51.10 102.20

100.00 11 42 54 4210.60 9.18 167.80 45.85 61.43

110.00 22 10 4 2033.27 -30.60 24.03 50.21 106.03

110.00 12 37 21 4040.07 11.94 153.21 44.20 57.73

ARR%VAL DATE DEC Z 1965

EARTH TO MARS

SNA 187.92 ECC .23604 INC 1.8151 vl 30.045

TAp 230.43 RCA 143.56 APO 232.27 V2 26.245

ETE 180.14 ZAC 85.42 ETC 257.83 CLP 37.50

VHP 4.903 DPA 8.70 RAp 166.54 ECC 1,2976

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 3 27 1972.0 -24.57 57.20

11 41 53 3853.3 4,41 179.50

21 26 12 1690.0 -25.55 36.16

12 53 4 3610.6 5.29 161.16

22 43 58 1433.3 -28.11 15.73

13 44 41 3440.1 7.59 146.81

DIFFERENTIAL CORRECTIONS

70E-1.6821TRA 7.2082 TC-10.6710 8AU 2.5820

ROE .4612 RRA .0244 RC3 .4148 FAU .15984

F06-2.0768 FRA 6.1188 FC3-7.6516 9SP 47893

BDE 1.7441 8RA 7.2082 0C310.6791FSP 3446

LAUNCH DATE NOV 5 1964 FLIGHT TIME 394.00

HELIOCENTRIC COPIC DISTANCE 874.893

RL 148.31 LAL -.00 LOt. 42.62 VL 32.921GAL -6.41 AZL 88.18 HCA 265.34

RP 208.67 LAp -1.81 LOP 307.95 VP 23.794 GAP -lZ.24 ALP 90.13 T/U_ 325.56

RC 315.238 GL 13.91GP 1.00 ZAL 138.67 ZAP 36.79 ETS 180.55 2AE 39.70

PLANETOCENTRIC CONIC

C3 18.689 VHL 4.$23 DLA 11.44 RAL 188.61RAD 6367.8 VEL 11.833 PTH 2.10

MIO-COURSE EXECUTION ACCURACY

SGT13640.9 $GR 715.3 SG3 931.2

RRT -.4383 RRF -.4764 RTF .9927

S6813659.6 R23 .0449 R13 -.9927

58113644.5 SG2 642.8 THA 178.68

ORBIT OETERIAINAT[ON ACCURACY

ST 3752.4 SR 621.5 SS 1599.6

CRT -.5921CRS .7308 CST -.9827

LSA 4088.1NSA 559.1 SSA 18.0

ELi 3770.7 EL2 498.4"ALF 174.30

ARRIVAL DATE DEC 4 1965

EARTH TO MARS

SMA 188.01 ECC .23770 INC 1.8198 vl 30.043

TAP 230.90 RCA 143.32 APO 232.70 V2 26.264

ETE 180.17 ZAC 85.50 ETC 257.77 CLP 36.78

VHP 4.997 DpA 8.47 RAP 167.01 ECC 1.3076

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 28 12 2361.30 -26.19 64.67 52.48 101.16 20 10 53

90.00 10 26 5 4479.44 8.93 187.70 47.62 63.02 11\40 45

100.00 20 55 19 2280,34 -27.36 43.78 52.21 102.53 21 33 19

lOO.O0 11 41 40 4235.63 9.99 169.21 47.06 61.68 12 52 _5

110.00 22 16 37 2025.91 -30.47 23.50 51.29 106.31 22 50 23

110.00 12 36 50 4062.82 12.76 !54.46 43.42 58.02 13 44 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.7955 TRA 7.4721 TC-10.4684 BAU 2.6176 SG718772.0 SGR 716.5 9G3 902.0

ROE .4713 RRA .0230 RC3 .4039 FAU .15118 RRT -.4891RRF -.4783 RTF .9923

FDE-2.0698 FRA 5.9532 FC3-7.0029 BSP 48404 SG813790.7 R23 .0464 R13 -.9923

8DE 1.8565 BRA 7.4721 BC310.4761 FSP 3281 $6113775.6 SG2 643.5 THA 178.69

PO CST TIM INJ 2 LAT INJ 2 LONG

1961.3 -24.39 56.47

3879.4 5.24 180.96

1680.3 -25.36 35.50

3635.6 6.13 162.55

1425.9 -27.93 15_23

3462.8 8.44 148.02

ORBIT DETERMINATION ACCURACY

ST 3863.1 SR 625.0 9S 1579.8

CRT -.6053 CRS .7404 CST -.9831

LSA 4183.6 MSA 554.3 SSA 17.8

EL1 3881.9 EL2 495.1 ALF 174.31
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 5 1964 FLIGHT T|ME 396.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CONIC

RL 148,31LAL -.00

RP 208.49 LAP -1,82

RC 316.140 GL 13.70

PLANETOCENTRIC CONIC

C3 19.331 VHL 4.397

LNCH AZMTH LNCH TIME

90.00 19 35 46

90.00 10 24 33

100.00 21 2 33

100.00 11 40 27

110.00 22 23 9

110.00 12 36 20

DISTANCE 879.082 EARTH TO MARS

LOL 42.62 VL 32.927 GAL -6.59 AZL 88.18 HCA 266.58 SMA 188.10 ECC .23944 INC 1.8245 vl 30.043

LOP 309.20 VP 23.824 GAP -12.40 AZP 90.11TAL 324.78 TAp 231.36 RCA 143.06 APO 233.14 V2 26.285

GF .98 ZAL 139.59 ZAP 36.08 ETS 180.54 ZAE 58.69 ETE 180.20 ZAC 85.59 ETC 257.70 CLP 36.07

DLA 10.89 RAL 189.37 RAD 6567.8 VEL 11.862 PTH 2.10 VHp 5.093 DpA 8.24 RAp 167.50 ECC 1.3181

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2550.91 -26.05 63.94 53.61 101.50 20 18 17 1950.9 -24.21 55.76

4305.74 9.74 189.21 48.86 63.28 11 39 39 5905.7 6.08 182.44

2271.00 -27.22 43.07 53.52 102.85 21 40 24 1671.0 -25.18 34.87

4260.89 10.80 170.65 48.30 61.96 12 51 28 3660.9 6.97 163.96

2018.81 -30.33 22.99 52.39 106.58 22 56 48 1418.8 -27.76 14.74

4085.84 13.59 155.73 46.66 58.33 13 44 26 3485.8 9.30 149.26

DIFFERENTIAL CORRECTIONS

T08-1.9115 TRA 7.7447 TC-10.2568 8AU 2.6527

RDE .4821RRA .0212 RC3 .3931FAU .14278

F08-2.0388 FRA 5.7883 FC3-6.3935 BSP 46928

BOE !.9713 8RA 7.7447 BC310.2643 FSp 3122

HID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT13898.8 SGR 717.6 SG3 854.5 ST 3972.9 SR 628.3 SS 1558.0

RRT -.4404 RRF -.4808 RTF .9918 CRT -.6175 CRS .7496 CST -.9834

S8613917.3 R23 .0479 R13 -.9919 LSA 4278.3 MSA 549.7 SSA 17.6

S8113902.4 SG2 644.1THA 178.69 EL1 3992.1 EL2 491.9 ALF 174.34

LAUNCH DATE NOV 5 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 148.31 LAL -.00 LOt. 42.62 VL

RP 208.32 LAP -1.83.LOP 310.45 VP

DISTANCE 883.264

32.932 GAL -8.77 AZL 88.17 HCA 267.83 SHA 188.20 ECC .24124

23.853 GAP -12.58 AZP 90.07 TAt. 323.97 TAp 231.80 RCA 142.80

RC 317.055 GL 13.49 GP

PLANETOCENTRIC CONIC

C3 20.012 VHL 4.473 DLA

LNCH AZMTH

90.00

90.00

IOG. O0

100.00

110.00

110.00

DIFFERENTIAL

T08-2.0320

ROE .4930

FOE-2.0452

BOE 2.0910

EARTH TO MARS

INC 1.8292 vl 30.043

Apo 233.60 V2 26.304

.97 ZAL 140.52 ZAp 35.39 ETS 180.53 ZAE 57.71 ETE 180.24 ZAC 85.68 ETC 257.64 CLP 35.38

10.33 RAL 190.12 RAO 6587.8 VEL 11.891 PTH 2.11 VHP 5.191 DpA 7.99 RAp 168.01 ECC 1.3293

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

19 43 18 2540.85 -25.92 63.24 54.75 101.83 20 25 39 1940.9 -24.03 55.08

10 23 2 4532.23 10.55 190.74 50.12 63.57 11 38 34 3932.2 6.91 183.94

21 9 46 2281.98 -27.08 42.44 54.46 103.18 21 47 28 1662.0 -25.00 34.26

11 39 15 4286.35 11.61 172.10 49.56 62.26 12 50 41 3686.3 7.81 165.38

22 29 40 2011.97 -30.19 22.51 53.51 106.84 23 3 12 1412.0 -27.59 14.28

12 35 51 4109.11 14.41 157.03 47.93 38.66 13 44 20 3509.1 10.16 150.51

C_RECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TRA 8.0235 TC-10.0438 BAU 2.6890 SGT14022.8 SGR 718.7 SG3 808.7 ST 4082.5 SR 631.6 SS 1534.8

RRA .0191 RC3 .3828 FAU .13470 RRT -.4425 RRF -.4841 RTF .9914 CRT -.6294 CR8 .7586 CST -.9837

FRA 3.6220 FC3-5.8274 BSP 49392 S8814041.2 R23 .0496 R13 -.9914 LSA 4373.1 NSA 544.9 SSA 17.3

8RA 8.0235 BC310.0510 FSP 2966 SG114026.4 $82 644.3 THA 178.70 ELI 4102.1 EL2 488.4 ALF 174.36

LAUNCH DAlE NOV 5 1964

HELIOCENTRIC CONIC

RL 1A8.31 LAL -.OO

RP 208.16 LAp -1.83

RC 317.924 GL 13.28

PLANETOCENTRIC CONIC

C3 20.734 VHL 4.554

LNCH AZMTH LNCH TIME

90.00 19 50 47

90.00 10 21 33

100.00 21 16 37

100.00 11 38 5

110.00 22 36 9

110.00 12 35 22

FLIGHT TIME 400.00 ARRIVAL DATE DEC 10 1965

DISTANCE 887.440 EARTH TO MARS

LOL 42.62 VL 32.937 GAL -6.96 AZL 88.17 HCA 269.08 8HA 188.29 ECC _24313 INC 1.8339 vl 30.043

LOP 311.70 vP 23,881 GAP -12.72 AZp 90.03 TAL 323.15 TAp 232.23 REA 142.51 APO 234.07 V2 26_323

GP .95 ZAL 141.44 ZAP 34.72 ET8 180.52 ZAE 56.74 ETE 180.27 ZAC 85.78 ETC 257.57 CLP 34.71

DLA 9.78 RAL 190.88 RAD 6567.8 VEL 11.921 PTH 2.12 VHP 5.292 OpA 7.74

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CgT TIN

2531.12 -25.78 62.56 55.91 102.14 20 32 59 1931.1

4558.90 11.35 192.28 51.40 63.88 11 37 32 3958.9

2253.24 -26.95 41.83 55.61 103.45 21 54 30 1653.2

4312.02 12.42 173.58 50.85 62.59 12 49 57 3712.0

2005.41 -30.06 22.04 $4.64 107._9 23 9 34 1405.4

4132.61 15.24 158.34 49.23 59.03 13 44 15 3532.6

RAp 168.54 ECC 1.3412

INJ 2 LAT 1NJ 2 LONG

-23.85 54.42

T.73 185.46

-24.83 33.67

8.65 166.82

-27.43 13.84

11.02 151.78

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE-2.1357 TRA 8.3108 TC3-9.8243 BAU 2.7252 SGT14142.4 SGR 719.7 983 764.6 ST 4190.9 SR 634.6 SS 1509.9

ROE .5042 RRA .0165 RC3 .3722 FAU .12688 RRT -.4450 RRF -.4880 RTF .9908 CRT -.6406 CRS .7673 CST -.9838

FOE-2.0289 FRA 5.4558 FC3-5.2975 8SP 49854 S_14160.7 R23 .0513 R13 -.9909 LSA 4467.0 HSA 540.3 9SA 17.1

8DE 2.2139 BRA 8.3108 BC3 9.8314 FSP 2816 S8114146.0 SG2 644.3 THA 178.70 EL1 4210.8 EL2 485.0 ALF 174.39

LAUNCH DATE NOV 5 1964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 12 1985

HELIOCENTRIC CONIC DI STANCE 891.809 EARTH

RL 148.31 LAL -.00 LOt. 42.62 VL 32.943 GAL -7.13 AZL 88.18 HCA 210.33 SMA 188.39 ECC .24510 INC

RP 208.01 LAp -1.84 LOP 312.95 VP 23.908 GAP -12.89 AZP 89,99 TAL 322.31 TAp 232.63 RCA 142.22 APO

RC 318.808 GL 13.07 GP .93 ZAL 142.36 ZAP 34.07 ET$ 180.51ZAE 55.79 ETE 180.29 ZAC 85.89 ETC

PLANETOCENTRIC CONIC

C3 21.502 VHL 4.637 DLA 9.22 RAL 191.63 RAD 8567.9 VEL 11.933 PTH 2.13 VHP 5.393 DPA 7.48 RAp 189.09 ECC 1.3539

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 19 38 14 2521.74 -25.64

90.00 10 20 6 4585.75 12.15

100.00 21 24 5 2244.84 -26.81

100.00 11 36 55 4337.88 13.23

110.00 22 42 36 1999.14 -29.94

110.00 12 34 54 4156.34 16.07

DIFFERENTIAL CORRECTIONS

708-2.2844 TRA 8.8058 TC3-9.8029 BAU 2.7824

ROE .5159 RRA .0138 RC3 .3821 FAU .11937

F08-2.0105 FRA 5.2884 FC3-4.8081 BSP 50283

BOE 2.3419 8RA 8.6056 8C3 9.6097 FSP 2668

TO MARS

1.8885 Vl 30.043

234.57 V2 26.341

257.50 CLP 54.06

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

81.91 57.08 102.44 20 40 18 1921.7 -23.67 53.79

193.85 52.71 84.23 11 38 31 3985.7 8.58 186.99

41.24 56.78 103.73 22 1 30 1644.8 -2&.66 33.10

173.08 52.17 62.93 12 49 13 3737.9 9.50 168.28

21.60 55.79 107.33 23 15 55 1399.1 -27.28 13.42

159.69 50.55 59.42 13 44 10 3558.3 11.89 153.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT14259.Z $GR 720.8 SG3 722.2 ST 4299.2 SR 837.S SS 1483.7

RRT -.4483 RliF -.4928 RTF .9902 CRT -.6514 CRS .7759 CST -.9840

S881427T.4 R11_ .0533 R13 -.9903 LSA 4561.1 HSA 535.7 SSA 16.9

S8114262.9 SG2 844.0 THA 178.?0 ELI 4319.4 EL2 481.4 ALF 174.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 196_)

LAUNCH DATE NOV 5 1964

HEL|OCENTRIC CC_IC

RL 148.31 LAL -.00

RP _U7._6 LAP -1.84

RE 319.685 GL 12.86

PLANETOCENTRIC CONIC

C3 22.316 VHL 4.724

LNCH AZMTH LNCH TIME

90.00 20 5 38

90.00 10 18 40

1OO.00 21 31 11

100.00 11 35 48

110.00 22 49 2

110.00 12 34 26

FLIGHT TIME 404.00 ARRIVAL DATE DEC 14 1965

DISTANCE 895.769

LOL 42.62 VL 32.949 GAL -7.35 AZL 88.16 HCA 271.59 SMA

LOP 314.20 VP 23.934 GAp -13.06 AZp 89.95 TAL 321.46 TAp

GP .91 ZAL 143.29 ZAp 33.44 ETS 180.50 ZAE 54.86 ETE

EARTH TO MARS

188.49 ECC .24713 INC 1.843] vl )O.Oi3

Z55.04 RCA 141.91Apo 235.08 vZ Z6.35T

180.32 ZAC 86.00 ETC 257.42 ELF 53.43

DLA 8.66 RAL 192.38 RAO 6567.9 VEL 11.987 pTH 2.14 VHp 5.500 DpA 7.21 RAP 169.65 ECC 1.3673

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2512.71 -25.51 61.28 58.27 102.75 20 47 31 1912.7 -23.50 53.18

4612.76 12.95 195.44 54.05 64.59 11 35 35 4012.8 9.42 188.53

2236.78 -26.68 40.68 57.96 104.00 22 8 28 1636.8 -24.49 32.36

4563.93 14.03 176.60 53.51 63.35 12 48 52 3763.9 10.34 169.75

1993.17 -29.82 21.17 56.95 107.55 23 22 15 1393.2 -27.13 13.02

4180.29 16.89 161.05 51.90 59.83 13 44 7 3580.3 12.76 154.36

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.4168 TRA 8.9082 TC3-9.3790 8AU 2.8002 8GT14372.2 8GR 721.6 $G5 681.2 ST 4406.0 SR 640.3 SS 1455.7

ROE .§278 RRA .0102 RE3 .3521FAu .11211 RRT -.4520 RRF -.4979 RTF .9896 CRT -.6618 CRS .7843 C6T -.9840

FDE-1.9890 FRA 5.1199 FC3-4.3493 8SP 50670 S6814390.3 R23 .0557 R15 -.9896 LSA 4654.0 NSA 530.9 SSA 16.7

8DE 2.4738 BRA S.9082 BE3 9.3856 FSP 2524 S6114376.0 SG2 643.5 THA 178.70 EL1 4426.6 EL2 477.8 ALF 174.44

LAUNCH DATE NOV 5 1964 FLIGHT TIME 406.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC DISTANCE 899.920 EARTH TO MARS

RL 148.31LAL -.00 LOL 42.62 VL 32,954 GAL -7.56 AZL 88.15 HCA 272.84 SMA 188.59 ECC .24929 INC 1.8480 vl 30.043

RP 207.73 LAp -1.85 LOP 315.46 Vp 23.960 GAP -13.23 AZP 89.91 TkL 320.59 TAp 233.43 RCA 141.58 APO 235.61 V2 26.373

RE 320.558 GL 12.64 GP .90 ZAL 144.21 2Ap 32.83 ETS 180.49 ZAE 53.95 ETE 180.35 ZAC 86.11ETC 257.35 CLP 32.82

PLANETOCENTRIC CONIC

C3 23,182 VHL 4.815 DLA 8.11RAL 193.12 RAD 6567.9 VEL 12.023 PTH 2.15 VHp 5.607 OpA 6.94 RAp 170.24 ECC 1.3813

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT |NJ 2 LONG

90.00 20 12 59 2504.04 -25.38 60.68 59.48 103.00 20 54 43 1904.0 -23.34 32.60

90.00 10 17 16 4939.93 13.73 197.04 55.42 64.99 11 34 35 4039.9 10.25 190.10

100.00 21 38 15 2229.05 -26.55 40.14 59.16 104.26 22 15 24 1629.0 -24.33 32.04

100.00 11 34 41 4390.15 14.82 178.14 54.88 63.74 12 47 51 3790.1 11.18 171.24

110.00 22 55 26 1987.51 -29.70 20.77 58.14 107.76 23 28 33 1387.5 -26.98 12.64

110.00 12 33 59 4204.45 17,71 162.44 53.28 60.28 13 44 4 3604.4 13.63 155.72

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-Z.5532 TRA 9.2192 TC3-9.1332 BAU 2.8387 SGT14481.9 SCA_ 722.4 SG3 641.7 ST 4511.5 SR 642.8 SS 1426.3

ROE .5401RRA .0064 RC3 ._424 FAU .10511 RRT -.4§63 RRF -.5038 RTF .9889 CRT -.6716 CRS .7926 CST -.9840

FOE-1.9651 FRA 4.9507 FC3-3.9253 8SP 51042 S6814499.9 R23 .D581 R13 -.9889 LSA 4746.0 NSA 526.3 ssA 16.5

BOE 2.6097 ERA 9.2192 BE3 9.1596 FSP 2384 S6114485.6 SG2 642.7 THA 178.69 ELl 4532.4 EL2 474.1ALF 174.47

LAUNCH DATE NOV 5 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC DISTANCE 904.061 EARTH TO MARS

RL 148.31LAL- -.00 LOL 42.62 VL 32.960 GAL -7.77 AZL 88.15 HCA 274.10 SNA 188.70 ECC .25152 INC 1.8327 Vt 3D.0_3

RP 207,60 LAP -1.85 LOP 316.72 9P 25.984 GAp -13.41AZp 89.87 TAL 519.70 TAp 233,80 RCA 141.25 APO 236=16 V2 26.388"

RE 321.425 GL 12.42 GP .88 ZAL 145.13 ZAp 52.23 ETS 180.48 ZAE 53.05 ETE 180.38 ZAC 86.25 ETC 25_8 CLP 32.22

PLANE TOCENTR |C CONIC

C3 24.100 VML 4.909 DLA 7.55 RAL 193.86 RAD 6568.0 VEL 12.061 pTH 2.16 VHp 5.717 DpA 6.65 RAp 170.84 ECC 1.3966

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 20 18 2495.72 -25.25 60.10 60.70 103.26 21 1 53 1895.7 -23.17 52.05

90.00 10 15 53 4667.25 14.51 198.67 56.82 65.42 11 33 40 4067.2 11.08 191.66

100.00 21 45 16 2221.67 -26.43 39.62 60.37 104.50 22 22 17 1621.7 -24.18 31.35

100.00 11 33 36 4416.54 15.61 179.70 56.28 64.18 12 47 12 3816.5 12.01 172.76

110.00 23 1 48 1982.17 -29.59 20.40 59.33 107.96 23 34 50 1382.2 -26.85 12.28

110.00 12 33 33 4228.80 18.53 163.86 54.69 60.75 13 44 2 3628.8 14.49 157.07

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.6930 TRA 9.5389 TC3-8.9254 9AU 2.8778 SGT14587.5 SGR 723.2 SG5 603.7 ST 4615.0 SR 645.3 $S 1394.9

ROE .5526 RRA .0022 RE3 .3328 FAU .09833 RRT -.4609 RRF -.5102 RTF .9881 CRT -.6810 CRS .8005 CST -.9639

FOE-1.9378 FRA 4,7805 FC3-3.5323 8SP 51398 SG814605.4 R23 .0607 R13 -.9881 LgA 4836.1MSA 521.7 9SA 16.3

8DE 2.7492 BRA 9.5389 BE5 6.9316 FSP 2250 S6114591.3 SG2 641.6 THA 178.69 EL1 4636.1 EL2 470.4 ALF 174.50

LAUNCH DATE NOV 5 1964 FLIGHT TINE 410.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC DISTANCE 908.191 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 32.966 GAL -7.99 AZL 88.14 HCA 275.36 SMA 188.80 ECC .25385 INC 1.8574 Vl 30,043

RP Z07.48 LAp -1.83 LOP 317.98 Vp 24.008 GAp -13.59 AZP 89.83 TAt. 318.79 TAp 234.15 RCA 140.87 AI:_ 236.73 V2 26.402

RC 322,286 GL 12.20 GP .86 ZAL 146.05 ZAP 31.66 ETS 180.47 Z_E 52.17 ETE 180.40 ZAC 86.35 ETC 257.21CLP 31.65

PLANETOCENTRIC CONIC

C3 25.077 VHL 5.008 DLA 7.00 RAL 194.90 RAD 6568.0 VEL 12.102 PTH 2.17 VHP 5.829 DpA 6.36 RAP 171.46 ECC 1.4127

LNCH A ZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 27 53 2487.78 -25.12 59.56 61.93 103.51 21 9 0 1887.8 -23.02 51.52

90.00 10 14 52 4694.71 15.28 200.32 58.24 65.87 11 52 47 4094.7 11.90 193.28

100.00 21 52 14 2214.64 -26.31 39.14 61.60 104.75 22 29 9 1614.6 -24.03 31.08

100.00 11 32 32 4443.09 16.39 181.28 57.71 64.65 12 46 35 3843.1 12.85 174.29

110.00 23 8 7 1977.14 -29.48 20.05 60.54 108.14 23 41 4 1377.1 -26.72 11.95

110.00 12 33 8 4253.43 19.34 165.30 56.13 61.25 13 44 1 3653.4 15.35 158.45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.8382 TRA 9.8663 TC3-8.699! BAU 2.9184 S&T14890.§ SGR 724.0 $63 567.0 ST 4717.7 SR 647.5 SS 1362.4

ROE .5659 RRA -.0026 RE3 .3235 FAU .09181 RRT -.4862 RRF -.§173 RTF .9872 CRT -.6901CRS .8085 C6T -.9837

FDE-1.9087 FRA 4.6086 FC3-3.1696 BSIP 51690 96814708.4 R23 .0635 R13 -.9872 LSA 4925.9 NSA 516.9 SSA 16.1

BOE 2.8941 BRA 9.8665 8C3 8.7052 FSP 2117 SG114694.4 SG2 640.3 THA 178.68 EL1 4739.0 EL2 466.5 ALF 174.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19S4)

LAUNCH DATE NOV 5 1964

HELIOCENTRIC CONIC

RL 148.31 LAL -.00

RP 207.36 LAp -1.85

RE 325.141 GL 11.98

PLANETOCENTRIC CONIC

C5 26.114 VHL 5.110

LNCH AZMTH LHCH TIME

90.00 20 34 45

90.00 10 15 15

100.00 21 59 9

100.00 11 51 29

110.00 23 14 25

110.00 12 32 45

_2.972 GALLOL 42.62 VL

LOP 519.24 Vp 24.031 GAp -15.77 AZP 89,79 TAL 517,87 TAp 234.49 RCA 140.49

GP .85 ZAL 146.96 ZAp 31.10"ETS 180.46 ZAE 51.31ETE 180.45 ZAC 86.48

FLIGHT TIME 412.00 ARRIVAL DATE DEC 2Z 1965

DISTANCE 912.508 EARTH TO MARS

-8.22 AZL 88.14 HCA 276.62 SMA 188.90ECC .25628 INC 1.8622 vt 50.043

APO 237.52 V2 26.416

ETC 257.15 CLP 31.09

DLA 6.44 RAL 195.54 RAD 6568.1 VEL 12.145 PTH 2.18 VHp 5.944 DpA 6.06 RAp 172.10 ECC 1.4298

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2480.20 -25.00 59.03 63.19 103,75 21 _6 5 1880.2 -22.87 51.01

4722.51 16.04 201.99 59.70 66.35 11 S1 55 4122.5 1Z.71 194.89

2207.96 -26.19 58.67 62.85 104.95 22 55 57 1608.0 -25.88 30.64

4469.78 17.16 182.89 59.17 65.15 12 45 59 3869.8 13.67 175.84

1972.44 -29.38 19.72 61.77 108.51 23 47 17 1372.4 -26.60 11.64

4278.07 20.14 166.77 57.60 61.78 15 44 1 3678.1 16.21 159.85

DIFFERENTIAL CCRRECTIONS HID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE-Z.9872 TRA10.2041 TC3-8.4731 8AU 2.9601 86T14791.0 S_ 724.7 SG3 531.7 ST 4818.3 SR 649.6 SS 1328.2

RDE .5795 RRA -.0078 RCS .3143 FAU .08550 RRT -.4719 RRF -.5250 RTF .9861 CRT -.6987 CR8 .8165 CST -.9855

FOE-1.8766 FRA 4.4360 FC5-2.8345 BSIP 51978 SG614808.8 R25 .0666 RI3 -.9862 LSA 5013.9 MSA 512.3 SSA 15.9

BDE 5.0428 BRAiD.Z041 8C3 8.4789 F e_p 1988 9G114795.0 SGZ 638.8 THA 178.67 ILl 4839.8 EL2 462.7 ALF 174.57

LAUNCH DATE NOV 5 1964 FLIGHT TIME 414.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC DISTANCE 916.410 EARTH TO MARS

RL 148.31 LAL -.00 LOL 42.62 VL 32.978 GAL -8.45 AZL 88.15 HCA 277.88 SMA 189.01 ECC .25881 INC 1.8670 91 50.043

RP 207.26 LAp -1.85 LOP 320.50 VP 24.Q_2 GAP -13.96 AZP 89.74 TAL 316.93 TAp 284.81RCA 140.09 APO 237.93 V2 26.428

RE 523.990 GL 11.75 GP .84 ZAL 147.8_7 ZAp 50.55 ET8 180.44 ZAE 50.46 ETE 180.45 ZAC 86.62 ETC 257.06 CLP $0.54

PLANETOCENTRIC CONIC

C5 27.216 VHL 5.217 DLA 5.89 RAL 196.08 RAD 6568.1VEL 12.190 PTH 2.19 VHP 6.061DpA 5.75 RAp 172.75 ECC 1.4479

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

90.00 20 41 54 2473.00 -24.88 58.54 64.45 103.97 21 23 7 1873.0 -22.72 50.54

90.00 10 11 55 4750.05 16.79 203.68 61.18 66.86 11 31 5 4150.0 13.52 196.53

100.00 22 6 2 2201.63 -26.08 38.24 64.11 105.15 22 42 44 1601.6 -23.75 30.22

100.00 11 30 28 4496.62 17.92 184.$Z 60.66 65.67 12 45 25 3896.6 14.49 177.41

110.00 23 20 40 1968.06 -29.29 19.41 63,02 108.47 25 $5 28 1368.1 -26.49 11.35

110.00 12 32 19 4502.96 20.94 168.27 59.10 62.'434 13 44 2 3703.0 17.07 161.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-S.1409 TRAtO.Ss06 TC3-8.2475 6Au 3.0029 SGT14887.9 SGR 725.4 $63 497.6 ST 4917.3 SR 651.6 SS 1292.6

ROE .5932 RRA -.0135 RC3 .3054 FAU .07939 RRT -.4781 RRF -.§333 RTF .9850 CRT -.7071CRS .8240 CST -.9832

FDE-1.8425 FRA 4.2615 FC3-2.5254 BSP 52211 8GB14905.5 R25 .0700 R13 -.9851 LSA 5100.7 MSA 507.6 SSA 15.7

6DE 3.1965 8RA10.5506 6C5 8.2531 FSP 1863 $G114891.9 8GZ 686.9 THA 178.66 EL1 4939.0 EL2 458.7 ALF 174.60

LAUNCH OATE NOV 5 1964 FLIGHT TIME 416.00 ARRIVAL DATE DEC Z6 1965

HELIOCENTRIC CONIC DISTANCE 920.498 EARTH TO MARS

RL 148.51LAL -.00 LOL 42,62 VL 32.984 GAL -8.70 AZL 88.15 HCA 279.14 SMA 189.12 ECC .26145 INC 1.8718 vl 50.043

RP 207.16 LAp -1.85 LOP 521.76 VP 24.078 GAP -14.15 AZP 89,70 TAL 315.98 TAp 235.12 RCA 139.67 APO 238.56 "v2 26.439

RC 524.855 GL 11.55 _p .82 ZAL 148.78 ZAp 50.05 ET8 180.45 ZAE 49.65 ETE 180.48 ZAC 86.76 ETC 256.99 CLP 50.01

PLANETOCENTRIC CONIC

C3 28.587 VHL 5.528 OLA 5.54 RAL 196.81 RAD 6568.1VEL 12.258 PTH 2.20 VHp 6.181DpA 5.44 RAp 175.42 ECC 1.4672

LNEH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO E8T TIM INJ 2 LAT IN J 2 LONG

90.00 20 49 0 2466.16 -24.77 58.07 65.74 104.18 21 30 6 1866.2 -22.58 50.08

90.00 10 10 59 4777.86 17.55 205.59 62.69 67.40 11 30 17 4177.9 14,32 198.18

100.00 22 12 52 2195.67 -25.97 57.83 65.39 105.54 22 49 27 1595.7 -23.61 29.82

100.00 11 29 28 4523.59 18.67 ; 186.17 62.17 66.22 12 44 52 5925.6 15.50 179.00

110.00 25 26 55 1964.02 -29.20 19.13 64.27 108.62 23 59 37 1364.0 -26.38 11.08

110.00 12 51 56 4328.00 21.72 169.79 60.65 62.93 13 44 4 3728.0 17.92 162.72

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

706-5.2994 TRA10.9069 TC3-8.0234 BAU 3.0471 SGT14981.8 SGR 726.0 8G3 464.8 ST 5014.4 SR 655.5 SS 1255._

ROE .6074 RRA -,0198 RE3 .2966 FAU .07349 RRT -.4847 RRF -.5421RTF .9837 CRT -.7151CRS .8516 CST -.9828

FDE-1.8052 FRA 4.0855 FC5-2.2412 BSP 52404 5G814999.4 R23 .0737 R13 -.9838 LSA 5185.9 NSA 502.8 SSA 15.4

BDE 3.5548 BRA10.9069 8C3 8.0289 FSP 1741 SGl14986.0 8G2 634.8 THA 178.65 ELi 5036.3 EL2 454.7 ALF 174.63

LAUNCH DATE NOV 5 1964 FLIGHT TIME 418.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CONIC DISTANCE 924.569

RL 148.31LAL -.00 LOt- 42.62 VL 32.990 GAL -8.94 AZL 88,12 HCA 280.41 SMA

RP 207.08 LAp -1.85 LOP 325.03 VP 24.093 GAP -14,55 AZP 89.66 TAL 515.00 TAp

RC 325.671GL 11.31GP .81 ZAL 149.69 ZAp 29.51 ETS 180.42 ZAE 48.81ETE

PLANETOCENTRIC CONIC

C5 29.655 VHL 5.444 DLA 4.79 RAL 197,53 RAD 6568.2 VEL 12.288 PTN 2.21VHp 6,305 DpA 5.12 RAp 174.10 ECC

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ Z LAX INJ

90.00 20 56 5 2459.69 -24.66 57.63 67.03 104.37 21 37 3 1859.7 -22.45 49.66

90.00 10 9 24 4805.81 18.25 207.12 64.22 67.97 11 29 30 4205.8 15.11 199.86

100.00 22 19 39 2190.06 -25.87 37.44 66.68 105.52 22 56 9 1590.1 -23.49 29.45

100.00 11 28 30 4550.68 19.41 187.85 65.72 66.81 12 44 20 3950.7 16.10 180_62

110.00 25 53 5 1960.30 -29.12 18.87 65.55 108.75 24 5 44 1360.3 -26.28 10.83

110.00 12 31 34 4353.19 22.49 171.54 62.19 63.55 13 44 7 3753.2 18.76 164.19

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORB IT DETERMINATION ACCURACY

706-5.4620 66T15072.8 8_ 726.5 SG3 433.2 ST 5109.0 9R 654.9 SS 1216.B

ROE .6221 RRT -.4916 RRF -.5514 RTF .9822 CRT -.7228 CRS .6392 CST -.9825

FOE-1.7655 8G815090.5 R23 .0777 R13 -.9823 LSA 5269.1MSA 498.0 SSA 15.2

80E 5.5175 8G11§077.1SG2 632.5 THA 178.64 ELI 5131.1 EL2 450.6 ALF 174.66

TRAll.2728 TC5-7.8017 BAU 3.0929

RRA -.0266 RC3 .2880 FAU .06776

FRA _.9078 FC3-1.9797 8SP 32579

BRA11.2728 BE5 7.8070 FSP 1623

EARTH TO MARS

189.23 ECC .26421 INC 1.8767 Vl 30.045

255.41RCA 139.25 APO 239.22 V2 26.449

180.50 ZAC 86.90 ETC 256.92 CLP 29.50

1o4877

2 LONG
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 6 1964

HELIOCENT RID CC_|C

RL 148.27 LAL -.00

RP 243.75 LAP 1.07

RC 136.814 GL 12.98

PLANETOCENTR IC CONIC

C3 33.232 VHL 5.765

LNCH AZMTH LNCH 1IN(

90.00 18 23 23

90.00 tO 11 19

100.00 19 54 18

lOO.O0 11 25 5

110.00 21 19 31

110.00 12 18 22

FLIGHT TIME 180.00 ARRIVAL DATE MAY § 1965

DISTANCE 465.181

LOL 43.62 VL 34.584 GAL -6.77 AZL 87.84 HCA 150.30 SMA

LOP 193.93 VP 22.244 GAP 20.09 AZP 91.88 TAL 3_5.80 TAp

GP -.84 ZAL 129.27 ZAP 170.09 ETS 183.50 ZAE 155.96 ETE

EARTH TO MARS

223.37 ECC .35405 INC 2.1610 VI 30.050

124,09 RCA 144.29 APO 302.46 V2 22.510

356.38 ZAC 87.76 ETC 256.09 CLp 170.12

DLA 14.23 RAL 179.88 RAD 6568.3 VEL 12.434 PTH 2.25 VHp

L-X TIME INJ LAT INJ L04_iG INJ RT ASC IHJ AZMTH INJ TIME

2797.93 -28.18 91.68 55.71 92.89 19 12 !

4525.18 10.33 190.33 47.?2 83.49 11 26 44

2511.20 -29.65 60.48 55.$1 94.02 20 36 10

4287.16 11.64 172.15 47.04 62.27 12 36 32

2244.60 -33.52 39.79 55.17 97.14 21 56 55

4126.53 15.03 158.00 45.08 58,93 13 25 8

DIFFERENTIAL CORRECTIONS

TOE 1.1497 TRA"2.8233 TC3 .8921 BAU .3995

ROE -.3§55 RRA -.0317 RC3 -.1118 FAU .07840

FDE -.6234 FRA 2.3895 FC3-2.0423 ESP 11147

BDE 1.2034 ERA 2.8235 BC3 .8991FSP 850

LA_ACH DATE NOV 6 1984

MID-COURSE EXECUTION ACCURACY

SGT 3277.8 SGR 377.5 SG3 297.2

RRT -.3574 RRF .3415 RTF -.9014

SGB 3299.5 R23 -.0167 R13 .9015

SGI 3280.6 SG2 352.2 THA 177.62

9.188 DPA -1.17 RAp 183.89 ECC 1.5469

PO CST TIM ;NJ 2 LAT INJ 2 LONG

2198.0 -27.48 73.08

3925.2 6.69 183.54

1911.2 -28.77 51.79

3687.2 7.84 165.42

1644.6 -32.17 30.82

3526.5 10.80 151.45

ORBIT DETERMINATION ACCURACY

ST 1435.6 SR 353.4 SS 761.4

CRT -.7,792 CRS -.6255 CST .9754

LSA 1640.1MSA 273.5 SSA 27.4

ELI 1462.4 ELI 217.3 ALF 168.89

FLIGHT TIME 182.00 ARRIVAL DATE MAY 7 1965

DISTANCE 467.871 EARTH TO MARS

LOL 43.62 VL 34.303 GAL -6.39 AZL 87.83 HCA 151.21 SNA 221.31 ECC .34737 INC 2.1732 Vl 30.050

LOP 194.83 VP 22.144 GAP 19.53 AZP 91.90 TAL 334.10 TAp 125.31 RCA 144.43 APO 298.19 V2 22.335

;p -.88 ZAL 128.79 ZAP 169.59 ETS 183.49 2AE 153.91 ETE 356.43 ZAC 87.81 ETC 236.07 CLp 169.62

HELIOCENTRIC C._IC

RL 148.27 LAL -.00

RP 243.30 LAP 1.05

RC I_H).022 GL 13.31

PLAN(TOCENTRIC CONIC

C3 31.881VHL S.645

LNCH AZMTH LNCH TIME

90.00 18 20 5

90.00 10 14 33

100.00 19 49 ZO

100.00 11 27 39

110.00 21 15 15

110.00 12 18 $3

DIFFERENTIAL CCRRECTION8

TOE 1.1264 TRA-2.7935

ROE -.3401 RRA -.0229

FOE -.6223 FRA E,4236

SO( 1.1766 BRA 2.7936

DLA 14.70 RAL 179.82 RAD 6568.3 VEL 12.379 PTH 2.23 VHP 8.987 DpA -1.38 RAp 184.23 ECC 1.3243

L-I TIME ZNJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2804.10 -28.20 62.12 54-.86 92,66 19 6 49 2204.1 -27.33 73.32

4497.80 9.50 188.75 46.85 63.20 11 29 31 3897.8 5.83 182.00

2316.26 -29.67 60.86 54.76 93.83 20 31 16 1916.3 -28.82 32.15

4260.88 10.80 170.65 46.16 61.96 12 39 0 3660.g 6.97 163.96

2247.41 -33.54 40.01 54.33 97.02 21 32 43 1647.4 -32.21 31.03

4102.48 14.18 156.66 44.18 38.37 13 26 55 3502.5 9.92 130.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9365 BAU .4103 SGT 3328.8 SGR 370.8 SG3 311.6 ST 1442.8 SR 345.3 SS 771.3

RC3 -.1179 FAU .08077 RRT -.3795 RRF .3842 RTF -.9046 CRT -.7798 CRS -.6206 CST .9738

FC3-2.1948 6SP 11347 SG6 3347.4 R23 -.0185 R13 .9047 LSA 1649.3 MSA 273.1 SSA 27.2

603 .9637 FSP 896 SGI 3329.8 SG2 342.7 THA 177.53 ELI 1468.3 ELI 212.5 ALF 169.20

LAUNCH DATE HOV 6 t964

HELIOCENTRIC CCNIC

RL 148.27 LAL -.00

RP 243.25 LAP 1.02

RC 141.251 GL 13.65

PLANETOCENTRIC CONIC

C3 30.566 VHL 5.529

LNCH AZNTH LNCH TIME

90.0D 18 14 34

90.00 10 17 56

100.00 19 44 11

100.00 11 31 1

!10.00 21 10 32

110.00 12 20 49

FLIGHT TIME 184.00 ARRIVAL OATE MAY 9 1g65

D|STANCE 470.631

LOL 43.62 VL 34.426 GAL -6.42 AZL 87.81 HCA

LOP 195.76 Vp 22.050 GAP 18.97 AZP g1.93 TAL

GP -.93 ZAL 126.30 ZAP 169.07 ETS 183.49 ZAE

EARTH TO MARS

152.12 SMA 219.37 ECC .34096 INC 2.1862 Vl 30.050

334.42 TAp 126.54 RCA 144.58 APO 294.17 V2 22.560

155.90 ETE 356.51 ZAC 87.85 ETC 256.05 CLP 169.11

OLA 15.19 RAL 17g.35 RAC 6568.2 VEL 12.326 PTH 2,22 VHp

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

2811.08 -28.22 82.63 54.01 92.41 19 1 25

4470.01 8.64 187.16 43.99 62.93 11 32 26

2322.96 -2g.69 61.29 33.92 93,60 20 26 13

4234.23 9.94 169.13 43.29 61.66 12 41 35

2250.88 -33.37 40.28 53.51 96.86 21 48 22

4078.21 13.31 135,31 43.30 58.22 13 28 48

DIFFERENTIAL CORRECTIONS

TOE 1.1023 TRA-2.7634 TC3 1.0237 BAU .4214

RDE -.3252 RRA -.0141RC3 -.1245 FAU .08323

FOE -.6198 FRA 2.4801 FC3-2.3373 9SP 11527

BOE 1.1493 BRA 2.7633 BC3 1.0312 FSP 943

LAUNCH DATE NOV 6 1964

HELIOCENTRIC COMIC

RL 148.27 LAL -.00

RP 243.00 LAP 1.00

RC 143.499 GL 14.00

PLANETOCENTRIC CONIC

C3 29.331VHL 3.418

LNCH AZMTH LNCH TIME

90.00 18 8 50

90.00 10 21 30

100.00 19 38 50

100.00 11 34 12

110.00 21 6 19

110.00 12 23 12

MID-COURSE EXECUTION ACCURACY

SGT 3375.3 SGR 364.4 SG3 326.7

RRT -.4032 RRF .3882 RTF -.9078

SG8 3394.9 R23 -.0203 R13 .9079

SGt 3378.3 SG2 333.1THA 177.48

FLIGHT TINE 186.00

DISTANCE 473.455

LOt. 43.62 VL 34.353 GAL -6.26 A2L 87.80 HCA 133.04 SMA

LOP 196.68 VP 21.951 GAP 18.41 AZP 91,.96 TAL 334.73 TAp

GP -.98 ZAL 127.80 ZAP 168.56 ETS 183.50 ZAE 135.93 ETE

DLA 13.69 RAL 179.08 RAD 6566.2 VEL 12.277 PTH 2.21VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2816.93 -28.24 83.21 53.18 92.12

4441.78 7 _6 185-55 45.13 62.68

2528.72 -29.72 61.76 53.10 93.34

4207.21 9.07 167.61 44.45 61,39

2253.02 -33.60 40.39 52.70 96.68

4053.69 12.43 153.96 42.45 57.90

8.791 DFA -1.59 RAp 184.60 ECC 1.5031

PO CST TIM INJ 2 LAT INJ 2 LONG

2211.1 -27.59 74.02

3870.0 4.94 180.43

1922.1 -28.88 32.58

3634.2 6.08 162.47

1650.9 -32.26 31.29

34?8.2 9.02 148.85

ORBIT DETERMINATION ACCURACY

ST 1448.8 SR 337.1SS 780.9

CRT -.7805 CRS -.6151CST .9720

LSA 1637.3 MSA 273.2 SSA 26.9

EL1 1473.0 EL2 207.3 ALF 169.50

DIFFERENTIAL CORRECTIONS

TOE 1.0783 TRA-2.7323 TC3 1.0940 BAU .4324

ROE -.3107 RRA -°0053 RC3 -,1315 FAU .08583

FOE -.6184 FRA 2.3372 FC3-2.5317 BSP 11713

BOE 1.1224 BRA 2,7325 BC3 !.1019 FSP 997

ARRIVAL DATE NAY 11 1963

EARTH TO MARS

217.55 ECC .33479 INC 2.2000 vl 30.030

127.77 RCA 144.71 APO 290.38 V2 22.585

336.55 ZAC 87.89 ETC 236.04 CLP 168.60

MID-COURSE EXECUTION ACCURACY

SGT 3422.9 ST_R 358.2 SG3 342.5

RRT -.4286 RRF .4141 RTF -.9109

SGAB 3441.6 R23 -.0224 RI3 .9110

SGI 3"426.4 SG2 323.3 THA 177.41

8.599 DpA -1.80 RAp 184.93 ECC 1.4830

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 35 49 2216.9 -27.63 74.59

11 35 32 3841.8 4.04 178.85

20 20 39 1928.7 -28.94 53.06

12 44 19 3607.2 5.18 160.98

21 43 54 1655.0 -32.31 31.60

13 30 46 3453.7 8.10 147.54

ORBIT DETERMINATION ACCURACY

ST 1433.6 SR 328.7 SS 790.1

CRT -.781§ CRS -.6096 CST .9700

LSA 1664.3 NSA 273.6 SSA 26.6

EL1 1476.6 ELI 201.9 ALF 169.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 188.00 ARRIVAL DATE MAY 13 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 242.74 LAP .97

RC 145.763_GL 14.36

PLANETOCENTRIC CONIC

C3 28.202 VHL 5.311

LNCH AZNTH LNCH TIME

90.00 18 2 52

90.00 10 25 16

100.00 19 33 16

100.00 11 57 32

110.00 21 1 36

110.00 12 25 42

DIFFERENTIAL CCRRECTIC)NS

TOE 1.0664 TRA-2.6884

ROE -.2971RRA .0027

FOE -.6094 FRA 2.5977

BDE 1.1070 BRA 2.6884

DISTANCE 476.341 EARTH TO MARS

LOL 43.62 VL 34.282 GAL -6.10 AZL 87.79 HCA 153.96 SMA 215.83 ECC .32887 INC 2.2148 Vl 30.050

LOP 197.60 VP 21.876 GAP 17.86 AZP 91.99 TAL 335.05 TAp 129.01 RCA 144.85 APO 286.80 V2 22.611

OF -1.03 ZAL 127.28 ZAp 168.03 ETS 185.55 ZAE 156.00 ETE 356.57 ZAC 87.93 ETC 256.02 CLp 168.07

DLA 16.21RAL 178.80 RAO 6568.1VEL 12.230 PTH 2.20 VHp 8.412 DpA -2.02 RAp 185.28 ECC 1.4641

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2827.79 -28.26 83.65 52.37 91.80 18 50 0 2227.8 -27.72 75.23

4412.97 6.86 183.92 44.34 62.46 11 38 49 3813.0 3.12 177.24

2536.24 -29.75 62.34 52.30 93.05 20 15 32 1936.2 -29.01 53.61

4179.75 8.17 166.06 43.63 61.15 12 47 12 3579.7 4.26 159.46

2259.89 -35.64 40.97 51.92 96.46 21 39 16 1659.9 -32.38 31.96

4028.87 11.53 152.60 41.61 57.59 13 32 51 3428.9 7.17 146.22

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 1.1846 BAU .4497 8GT 3468.5 SGA 353.1 SG3 359.0 ST 1465.0 SR 320.5 SS 798.3

RC3 -.1394 FAU .08846 RRT -.4608 RRF .4408 RTF -.9159 CRT -.7874 CRS -.6019 CST .9652

FC3-2.7154 BSP 11589 SGB 3486.4 R23 -.0172 R13 .9160 LSA 1675.8 NSA 278.1 SSA 25.4

8C3 1.1928 FSP 1055 SG1 3472.4 SG2 313.0 THA 177.29 EL1 1487.0 EL2 194,7 ALF 170.05

LAUNCH DATE NOV 6 1964 FLIGHT TIME 190.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CO(qlC DISTANCE 479,280 EARTH TO MARS

RL 148.27 LAL -.00 LOt. 43.62 VL 34.214 GAL -5.94 AZL 87.77 HCA 154.88 SMA 214.21 ECC .32318 INC 2.2306 vl 30.050

RP 242.47 LAP .95 LOP 198.52 vp 21.797 GAP 17.31 ALP 92.02 TAL 335.37 TAp 130.26R(;A 144.98 APO 283.43 V2 22.638

RC 148.041GL 14.73 GP -1.09 ZAL 126.75 ZAP 167.49 ETS 185.56 ZAE 156.12 ETE 356.57 ZAC 87.95 ETC 256.00 CLP 167.54

PLANETOCENTRIC CONIC

C3 27.124 VHL 5,208 DLA 16.73 RAL 178.52 RAO 6568.1VEL 12.186 PTH 2.19 VHP #.228 OpA -2.23 RAp 185.61ECC 1.4464

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 56 40 2837.59 -28.28 84.57 51.57 91.44 18 43 58 2237.6 -27.78 75.94

90.00 10 29 13 4383.74 5.93 182.27 43.56 62.26 11 42 17 3783.7 2.18 175.60

100.00 19 27 31 2544.64 -29.78 62.96 51.51 92.73 20 9 56 1944.6 -29.08 54.22

100.00 11 41 4 4151.93 7.25 164.51 42.84 60.92 12 50 16 3551.9 3.32 157.93

110.00 20 58 44 2265.48 -33.68 41.40 51.15 96.21 21 34 30 1665.5 -32.46 32.38

110.00 12 28 19 4003.86 10.61 151.24 40.81 57.31 13 35 3 3403.9 6.23 144.69

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.0306 TRA-2.6676 TC3 1.2445 BAU .4544 SGT 3515.2 SGR 347.3 SG3 376.5 ST 1460.2 8R 311.5 SS 807.3

ROE -.2831RRA .0116 I;_3 -.1469 FAU .09138 RRT -.4851RRF .4710 RTF -.9170 CRT -.7848 CRS -.5975 CST .9648

FOE -.6050 FRA 2.6566 FC3-2.9168 BSP 12025 SG8 3532.3 R23 -.0261 R13 .9171 LSA 1674.5 MSA 276.5 SSA 25.6

80E 1.0687 8RA 2.6676 8C3 1.2532 FSP 1108 SG1 3519.3 SG2 303.3 THA 177.24 EL1 1480.8 EL2 190.4 ALF 170.33

LAUNCH DATE NOV 6 1964 FLIGHT TI_ 192.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 242.29 LAp .92

RC _50.330 GL 15.11

PLANETOCENTRIC CONIC

C3 26.107 VHL 5.108

LNCH AZMTH LNCH TIME

90.00 17 50 12

90.00 10 53 25

100.00 19 21 31

100.00 11 44 47

110.00 20 51 42

110.00 12 31 5

DIFFERENTIAL CORREC TION8

TOE 1.0119 TRA-2.6286

ROE -.2701RRA .0199

FOE -.5970 FRA 2.7185

BDE 1.0473 BRA 2.6287

DISTANCE 482.273 EARTH TO MARS

LOL 43.62 VL 34,149 GAL -5.79 AZL 67.75 HCA 155.81 SMA 212.67 ECC .31771 INC 2.2474 vl 30.050

LOP 199.44 VP 21.723 GAP 16.77 AZP 92.05 TAL 335.70 TAp 131.51 RCA 145.10 APO 280.24 V2 22.664

GP -1.15 ZAL 126.22 ZAP 166.94 ET$ 18_.6_ ZAE 156.27 ETE_56._5 ZAC 87.97 FTC 255.99 CLP 166.99

DLA 17.28 RAL 178.23 RAO 6568.1 VEL 12.144 pTH 2.18 VHp 8.049 OpA -2.45 RAp 185.92 ECC 1.4297

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM lHJ 2 LAT INJ 2 LONG

2848.52 -28.30 85.37 50.80 91.04 18 37 41 2248.5 -27.86 76.73

4353.86 4.99 180.58 42.80 62.09 11 45 59 3753.9 1.21 173.93

2554.05 -29.81 63.66 50.75 92.36 20 4 5 1954.0 -29.16 54.91

4123.57 6.31 162.93 42.08 60.72 12 53 31 3523.6 2.36 156.37

2271.88 -33.73 41.89 50.41 95.92 21 29 34 1671.9 -32.54 32.86

3978.50 9.68 149.87 40.03 57.05 13 37 24 3378.5 5.27 143.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.3330 8AU .4684 SGT 3559.7 8GR 343.0 SG3 394.7 ST 1465.2 SR 303.0 SS 813.3

RC3 -.1558 FAU .09437 RRT -.5181RRF .5019 RTF -.9206 CRT -.7892 CRS -.5909 CST .9608

FC3-3.1295 8SP 12026 SGB 3576.2 R23 -.0253 R13 .9207 LSA 1680.5 MSA 280.4 9SA 24.7

BC3 1.3421FSP 1168 SG1 3564.2 SG2 293.0 THA 177.12 EL1 1484.9 EL2 183.6 ALF 170.59

LAUNCH DATE NOV 6 1964 FLIGHT TIME 194.00 ARRIVAL DATE NAY 19 1965

HELIOCENTRIC CaONIC DISTANCE 485.315 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 34.086 GAL -5.64 AZL 87.73 HCA 156.73 SMA 211.23 E_CC .31247 INC 2.2656 V1 30.050

RP 241.93 LAp .89 LOP 200.37 VP 21.653 GAP 16.24 AZP 92.08 TAL 336.03 TAp 132.76R_A 145.23 APO 277.23 V2 22.692

RC 152.629 GL 15.51GP -1.22 ZAL 125.67 ZAP 166.38 ET9 183.68 ZAE 156,47 ETE 356.51 ZAC 87.99 ETC 255.98 CLP 166.43

PLANETOCENTRIC CONIC

C3 2S.152 VHL 5.015 Dt.A 17.83 RAL 177.95 RAD 6588.0 VEL 12.105 pTH 2.17 VHP 7.873 DpA -2.66 RAp 186.23 ECC 1.4139

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 43 28 2860.59 -28.31 86.25 50.04 90.59 18 31 8 2260.6 -27.93 77.61

90.00 10 37 52 4323.37 4.01 178.87 42.08 61.95 11 49 55 3723.4 .23 172.23

100.00 19 15 17 2564.48 -29.83 64.43 50,00 91.95 19 58 2 1964.5 -29.24 55.68

100.00 11 48 44 4094.72 5.35 181.33 41.35 60.55 12 58 58 3494.7 1.38 184.78

110.00 20 46 30 2279.11 -33.78 42.45 49.70 95.59 21 24 29 1679.1 -32.64 33.40

110.00 12 34 0 3952.85 8.72 148.50 39.28 56.82 13 39 53 3352.8 4.30 142.21

DIFFERENTIAL CCRRECTIONS MXD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TT)E .9796 TRA-2.60Z8 TC3 1.4028 BAu .4749 9GT 3803.9 Sr,R 338.7 963 413.8 3T 1460.3 SR 298.9 SS 823.S

ROE -.2571RRA .0286 RC3 -.1646 FAU .09753 RRT -,54T6 RRF .5352 RTF -.9222 CRT -.7888 CRS -.5852 CST .9589

FOE -.5881FRA 2.7817 FC3-3.3572 OSP 12361 SGB 3619.8 R23 -.0323 R13 .9224 LSA 1678.3 MSA 281.1 SSA 24.4

BOE 1.0128 BRA 2.6027 BC3 1.4125 FSP 1230 861 3808.7 662 283.0 THA 177.04 EL1 1478.8 EL2 178.4 ALF 170.84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 6 2964 FLIGHT TINS 196.00 ARRIVAL DATE HAY 2| L965

HELIOCENTRIC C_IC DISTANCE 488.403 EARTH TO MARS

-5.49 AZL 87.71HCA 157.66 SMA 209.86 ECC .30742 INC 2.2854 Vl 30.050

V2 22.720

CLP 1S5.87

RL 148.27 LAL -.OD LOL 43.62 VL 34.026 GAL

RP 241.65 LAP .87 LOP 201.29 VP 21.588 GAp 15,70 AZP 92.11 TAL 336.36 TAp 134.02 RCA 145.35 ApO 274.38

RC 154.936 GL 15.92 GP -1.30 ZAL 125.11 ZAp 165.81ETS 183.76 ZAE 156.70 ETE 356,44 ZAC .87.99 ETC 255,96

PLANETOCEHTRIC CONIC

C3 24.252 VHL 4.925 OLA 18.41RAL 177.66 RAD 6568.0 VEL 12.068 PTH 2.16 VHp 7.702 DpA -2.88 RAP 186.52 ECC 1.3991

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 1T 36 23 2873.98 -28.32 87.23 49.30 90.10 18 24 17 2274.0 -28.00 78.58

90.00 10 42 38 4292.0E 3.01 177.12 41.39 61.83 11 54 10 3692.1 -.78 170.49

100.00 19 8 4_ 2576.07 -29.86 65.29 49.28 91.50 19 51 42 1976.1 -29.33 56.53

100.00 11 32 36 4065.20 4.36 159.70 40.65 60.40 13 0 41 3465.2 .38 153.16

110.OO 20 41 5 2287.26 -33.83 43.06 49.00 95.22 21 19 12 1687.3 -32.74 34.02

110.00 12 37 6 3926.79 7.75 147.11 59.55 56.60 13 42 33 3326.8 3.30 140.84

MID-CoURSE ExECUTID(_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3646.0 SGR 336.1 SG3 433.7 ST 1464.4 $R 285.3 SS 930._

RRT -.5848 RRF .5690 RTF -.9262 CRT -.7935 CRS -.3774 CST .9530

SGB 3661.4 R23 -.0299 RI3 .9263 LSA 1682.7 MsA 288,5 SSA 23.1

SG1 3651.3 SGZ 272.2 THA 176.90 EL1 1462.1 ELI 1TO.S ALF 171.07

FLIGHT TIME 198.00

DIFFERENTIAL C_RRECTIONS

TDE .9633 TRA-2.3593 TC3 1.5021 BAU .4903

ROE -.2449 RRA .0370 RC3 -.1750 FAu .10078

FOE -.5754 FRA 2.8481 FC3-3.5976 8SP 12270

SO[ .9939 BRA 2.5396 BC3 1.5123 FSP 1297

LAUNCH DATE NOV 6 1964 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CC_IC DISTANCE 491.532

RL 148.27 LAL -.O0 LOL 43.62 VL 33.968 GAL -§.35 AZL 87.69 HCA 158,59 SHA 208.57 ECC .30238

RP 241.36 LAP .84 LOP 202.22 VP 21.527 GAp 15.16 AZP' 92.15 TAL 338.69 TAp 135.28 RCA 145.46 APO 2T1.68 V2 22.748

RC 157.250 GL 16.34 GP -1.38 ZAL 124.54 ZAP 185.22 EXS 183.86 ZAE 156.97 ETE 356.35 ZAC 87.99 ETC 255.93 CLP 165.29

PLANETOCENTRIC CONIC

C3 23.409 VHL 4.638 OLA 18.99 RAL IT?.37 RAO 6568.0 VEL tZ.033 PTH 2.15 VHP T,534 DPA -3.10 RAP 186.61ECC 1.3852

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.O0 17 29 0 2888.74 -28.31 88.$1 48.59 89,56 18 17 9 2288.7 -28.07 79.65

90.00 10 47 43 4259.99 1.97 175.33 40.74 61.75 11 58 q3 3660.0 -1.82 168.70

1OO.OO 19 2 O 2588.87 -29.88 68.24 48.58 91.00 19 45 9 1988.9 -29.42 57.47

100.00 11 57 25 4035.09 3.34 158,04 39.98 60.28 13 4 40 3435.1 -.64 131.51

110,OO ZO 35 30 2298.54 -33.88 43.79 48,34 94,81 21 13 46 1696.3 -32.85 34.70

110.00 12 40 24 3900.38 8.76 145.71 37,97 56.41 13 45 25 3300.4 2.30 139.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIDN ACCURACY C_61T DETERMINATION ACCURACY

TOE .9254 TRA-2.53TI TC3 1.5668 BAU .493T SGT 3887.2 SGR 333.4 $63 454.T ST 1453.2 6R 275.8 SS 837.6

ROE -.2324 RRA .0461RC3 -.1851FAU .10424 RRT -.6154 RRF .6055 RTF -.927C CRT -.7943 CRS -.5716 CST .9514

FOE -.5624 FRA 2.9152 FC3-3.8552 BSP 12694 SGB 3702,3 R23 -.0407 R13 .9272 LSA 1674,9 MSA 288.9 SSA 23. O

BOE .9341BRA 2.5575 BC$ 1.5777 F_P 1365 SG1 3693.0 $62 262.3 THA 176.80 EL1 1469._ EL2 165.6 ALF 171.32

EARTH TO MARS

INC 2.3067 vl 30.050

LAUNCH DATE NOV 6 |964 FLIGHT TIME 200.00 ARRIVAL DATE MAY 25 |945

HELIOCENTRIC C(:_lIC OISTANCE 494.703 EARTH TO NARS

RL 148.27 LAL -.00 LOt. 43.62 VL 53.913 GAL -5.22 AZL 87.67 HCA 159.52 SMA 207.35 ECC .29794 INC 2.3299 vl 30.050

RP 241.08 LAp .82 LOP 203.15 VP 21.470 GAP 14.85 AZP 92.18 TAL 337.02 TAp 136.54 RCA 143.57 APO 269.12 V2 22.777

RC ;59.566 GL 16.76 GP -1.47 ZAL 123.97 ZAP 164.63 [TS 183._8 ZAE 1_7.28 ETE 3_6.22 ZAC 87.97 ETC 255.94 CLF 164.70

PLANETOCENTR1C CO_IIC

C3 22.$17 VHL 4.756 DLA 19.60 RAL 177.08 RAD 6567.9 VEL 12.000 PTH 2.14 vHP 7.369 DpA -3.53 RAp 187.08 ECC 1.3722

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.O0 17 21 13 2905.0g -28.30 89.51 47.91 89.96 19 9 38 2305.1 -28.14 60.85

90.00 10 53 13 4226.86 .91 173.48 40.13 61.79 12 3 40 3626.9 -2.88 166.85

IOO.OO 18 54 53 2303.05 -29.99 67.30 47.91 90.44 19 38 16 2003.0 -29.51 58.51

100.00 12 2 14 4004.14 2.30 156.34 39.36 60.19 13 8 58 3404.1 *1.69 149.81

110.00 20 29 41 2306.48 -33.94 44.5T 47.72 94.34 21 6 7 1706.5 -32.97 35.47

110.00 12 43 56 3873.47 5,74 144.29 37.22 36.24 13 48 29 3273.5 1.27 138.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT pETERMINATION ACCURACY

TOE .8963 TRA-2.3030 TC3 1.6331 9AU .5034 $GT 3727.1 $GR 332.5 963 478.6 ST 1447.7 SR 266.6 SS 844.4

RDE -.2209 RRA .0350 RC3 -.1966 FAU .10788 RRT -.6512 RRF .6423 RTF -.9294 CRT -.7983 CRS -.5652 CST .9469

FDE -.346T FRA 2.9846 FC3-4.1294 8SP 12635 3GB 3741.9 R23 -.0455 R13 .9295 LSA 1671.2 MSA 294.1 SSA 22.1

BDE .925D 8RA 2.5037 9C3 1.6648 FSP 1437 $G1 3733.4 SGZ 251.9 THA 176.66 ELI 1463.5 EL2 138.8 ALF 171.54

LAUHCH DATE NOV 6 1964 FLIGHT TIME 202.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC C(_IIC

RL 146.27 LAL -.DO LOL 43.62 VL 33.860 GAL

tip 240.79 LAp .79 LOP 204.09 VP 21.417 GAP 14.14 AZP

RC 161.890 GL 17.24 GP -1.57 ZAL 123.38 ZAP 1_. 02 ETS

PLANETOCENTRIC CONIC

C3 21.874 VHL 4.677 DLA 20.23 RAL 176.80 RAO 6567.9 VEL

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT IMJ LONG IHJ

90.00 17 13 O 2923.22 -26.27 90.83

90.00 10 59 10 4192.56 -.20 171.57

100.00 18 47 25 2618.75 -29.89 66.47

1OO.00 12 ? 26 3972.26 1.22 154.$8

110.00 20 233T 2317.76 -33.99 45,45

1_0.00 12 47 43 3846.01 4.70 142.84

DIFFERENTIAL CORRECTIONS

TOE .8722 TRA-2.4677 TC3 1.7419 BAU .5131

ROE -.2091 RRA .0641 RC3 -.2095 FAU .1|168

F0E -.3282 FRA 3.0566 FC3-4.4193 9SIP 12953

BDE .8969 BRA 2.4686 9C3 1.7544 FSP 1513

92.22 TAL 337.35 TAP 137.81 RCA 145.68

164.11 ZN[ 157.62 ETE 356.05 ZAC 87.95

DISTANCE 497.913 EARTH TO MARS

-5.06 AZL 87.64 HCA 1S0.45 SMA 206.19 ECC .29347 INC 2.3554 Vl 30.050

APO 266.70 V2 22.806

ETC 253.93 CLP 164.09

11.969 pTH 2.13 VHF 7.209 DPA -3.56

RT A$C INJ AZMTH" INJ TIME PO CST TIM

47.24 88.30 18 I 43 2323.2

39.57 61.68 12 9 3 3592.6

47.27 89.83 19 31 4 2018.7

38.78 60.13 13 13 38 3372.3

47.12 93.63 21 2 15 1717.8

36o61 58.10 13 51 49 3246.0

MID-COURSE EXECUTION ACCURACY

_T 3765.2 $GR 333.2 SG3 499.6

RRT -.6877 RRF .6800 RTF -._317

$_ 3779.9 R23 -.0504 R13 .9319

661 3772.2 862 241,4 THA 176.50

RAp 187.34 ECC 1.3600

INJ 2 LAT INJ 2 LONG

-28.21 82.17

-3.99 164.93

-29.60 59,67

-2.77 146.06

-33.O9 33.33

.22 136.63

ORBIT DETERMINATION ACCURACY

ST 1441.7 SR 257.4 SS 831.1

CRT -.8037 CRS -.5587 CST .9414

LSA 1666.7 MSA 301.0 SSA 21.1

EL1 1456.6 EL2 151.6 ALF 171.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)
f

LAUNCH OATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 240.49 LAp .76

RC 1S4.213 GL 17.72

PLANETOCENTRIC CONIC

C3 21.180 VHL 4.602

LNCH AZMTH LNCH TIME

go.Do 17 4 15

90.00 11 5 41

IOO.00 18 39 32

100.00 12 13 5

11D.00 20 17 18

110.00 12 31 49

FLIGHT TIRE 204.00 ARRIVAL DATE MAy 29 1965

OISTANCE 501.158

LOL 43.62 VL 33.809 GAL -4.g5 AZL 87.62 HCA

LOP 205.02 VP 21.368 GAP 13.63 AZP 92.26 TAL

GP -1.69 ZAL 122.78 ZAP 163.39 ETS 184.26 ZAE

EARTH TO MARS

161.39 SHA 205.09 ECC .28919 INC 2.3831 Vl 30.050

337.69 TAp 139.08 RCA 145.78 APO 264.40 V2 22.836

158.00 ETE 355.84 ZAC 87.91 ETC 255.92 CLP 163.47

DLA 20.88 RAL 176.52 RAD 6567.9 VEL 11.940 PTH 2.12 VHp

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME

2943.40 -28.22 92.31 46.61 87.56 17 53 19

4156,82 -1.36 169,57 39.06 61,71 12 14 58

2636.18 -29.88 69.76 46.67 89.15 19 23 28

3939.27 .10 152.78 38.25 60.11 13 18 45

2330.31 -34.05 46.43 48.56 93.25 20 56 8

3817.90 3.63 141.37 36.04 55.99 13 55 27

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUT|OI ACCURACY

TOE .8495"TRA-2,4281TC3 1.8388 BAU .§245 SGT 3801.3S_ 335.9 SG3 523.7

RDE -.1981RRA .0734 RC3 -.2239 FAU .11574 RRT -.7252 RRF .7178 RTF -.9343

FOE -.5093 FRA 3.1284 FC3-4.7310 BSP 12970 SGB 3816.1 R23 -.0546 R13 .9345

BDE .8T23 DRA 2.4292 8C3 1.8523 FSP 1588 SG1 3809.1 Sr_ 250.8 THA 176.32

LAUNCH DATE NOV 6 1964 FLIGHT TINE 206.00

HELIOCENTRIC C(_iIC DISTANCE 504.436

RL 148.27 LAL -.00 LOL 43.62 VL 33.760 GAL -4.62 AZL 87.§9 H_ |62.$3 $14A

RP 240.19 LAP .73 LOP 205.96 VP 21.524 GAP 13.12 AZP 92.50 TAt. 358.02 TAP

RC 188.336 _ 18.22 GP -1.81 ZAL 122.18 ZAP 11_.75 ET8 184.44 ZAE 158.41 ETE

PLANETOCENTRIC CONIC

C3 20.532 VHL 4.581DLA 21.55 RAt. 178.25 RAO 658_.8 VEL 11.913 PTH 2.12 VHP

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 54 55 2965.95 -28.14 93.95 46.01 86.74 17 44 21

90.00 11 I2 51 4119.39 -2.58 167.48 38.61 61.79 12 21 30

100.00 18 31 11 2855.56 -29.85 71.20 46.09 68.39 19 15 26

100.00 12 19 16 3904.96 -1.07 I50.90 37.76 60.12 13 24 21

110.00 20 10 41 2344.25 -34.10 47.51 46.08 92.61 20 49 45

110.00 12 56 15 3789.08 2.53 I39.88 35.53 55.90 18 59 25

DIFFERENTIAL CGRRECTIONs , MID-COURSE EXECUTION ACCURACY

TOE .8150 TRA-2.3998 TC3 1.913t BAU .5297 SGT 3835.2 SGR 356.9 8GS 548.8

ROE -.1888 RRA .0836 RC3 -.2388 FAU .11982 RRT -.7590 RRf" .7551RTF '.9557

FOE -.4827 FRA 3.2075 FCS-5.0524 BSP 13247 SCJ 3850.9 R2S -.0684 R15 .9359

6DE .8361BRA 2.4008 BC3 1.9299 FSP I678 SG1 3844.5 S6Z 220.8 THA 176.14

7.051 DpA -3.79 RAp 187.58 ECC 1.3486

PO CST TIM INJ 2 LAT INJ 2 LONG

2343._ -28.26 83.64

3556.8 -5.13 162.92

2036.2 -29.68 60.96

3339.3 -3.88 146.25

1730.3 -33.22 37.28

3217.9 -.86 135.16

OR61T DETERMINATION ACCURACy

ST 1436.3 SR 248.4 SS 857.9

CRT -.8116 CRS -.5542 CST .9349

LSA 1662.7 MSA 309.6 S_A 20.0

ELI 1450.6 EL2 143.7 ALF 171.98

31 i963ARRIVAL DATE NAY

EARTH TO MARS

204.05 ECC .28§08 INC 2.4142 vl 30.050

140.35 RCA 145.88 APO 262.22 V2 22.866

355.38 ZAC 87.85 ETC 253.91 CLP 162.84

6.897 DpA -4.04 RAP 187.81 ECC 1.3379

PC) CST TIM INJ 2 LAT INJ 2 LONG

2363.9 -28.30 85.29

3519.4 -6.31 160.81

2055.6 -29.76 62.40

3305.0 -3.03 144.35

1744.3 -33.36 38.35

3189.1 -1.96 133.66

ORBIT DETERMINATION ACCURACY

9T 1422.1 SIR 238.8 88 864.1

CRT -.8182 CRS -.5478 CST .9293

LSA 1650.9 MSA 316.T SSA 19.1

EL1 1435.5 EL2 136.7 ALF 172.13

LAUNCH DATE NOV 6 1964 FLIGHT TIN( 208.00 ARRIVAL DATE JUR 2 1965

HELIOCEHTRIC CONIC DISTANCE 507.747 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 33.714 GAL -4.70 AZL 67.55 HCA |83.27 SMA 203.07 ECC .26118 INC 2.4486 vl 30.050

RP 239.88 LAp .70 LOP 206.90 VP 21.262 GAP I2.62 AZP 02.34 TAL 338.35 TAp 141.62 RCA 145.98 Apo 260.15 v2 22.897

RC I68.857 GL 18.78 GP -1.95 ZAL 121.5T ZAP 182.10 (T6 184.65 zAE 158.85 ETE 355.26 zAC 87.78 ETC 255.90 CLP 162.20

PLANETOCENTRIC CONZC

CS 19.928 VHL 4.464 DLA 22.23 RAL 175.99 RAD 6§67.6 VEL 11.867 PTH Z. II VHP 6.747 OPA -4.29 RAp 188.02 ECC 1.3280

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT INJ LONG ZNJ RT ASC INJ "AZIATH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 t6 44 51 2991.32 -26.03 95.60 45.44 85.62 17 34 42 2391.3 -28.32 87.15

90.00 11 20 49 4079.77 -3.83 165.27 38.23 61.92 12 28 49 3479.8 -7.56 158.57

100.00 18 22 15 2677.26 -29.80 72.61 45.56 87.54 I9 6 52 2077.3 -29.82 64.01

100.00 12 26 7 3869.08 -2.28 148.92 37.37 60.19 13 30 36 3269.1 -6.23 142.36

110.00 20 3 43 2359.81 -34.14 48.75 45.58 91.89 20 43 3 1759.8 -33.50 39.54

110.00 13 1 8 3759.28 1.39 188.31 35.07 55.84 14 3 47 3159.3 -3.10 132.10

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7672 TRA-2.3838 TC3 2.0037 _AU .3882 9GT 3868.8 8GR 346.8 $63 575.2 ST 1410.9 SR 229.5 SS 870.8

ROE -.1761 RRA .0940 RC3 -.2860 FAU .12418 RRT -.7933 RRF .7911 RTF -.9377 CRT -.8252 CRS -.5433 CST .9213

FOE -.4546 FflA 3.2880 FC3-5.3943 BSP 13356 _ 3864.1 R23 -.0739 RI3 .9380 LSA 1641.4 MSA 327.5 SSA 18.0

8DE .8066 BRA 2.365T 8C3 2.0200"FSP I765 SG1 3878.4 6(,2 210.6 THA 175.92 ELI 1423.7 EL2 128.3 ALF 172.29

LAUNCH OATE NOV 6 1984 FLIGHT TIN( 210.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC C(_IC

RL 148.27 LAL -.00

RP 239.38 LAp .68

RC 171.174 GL 19.32

PLAN(TOCENTRIC CONIC

C3 19.369 VHL 4.401

LNCH AZI4TH LNCH TIN(

90.00 16 33 52

90.00 11 29 50

100.OO 18 12 38

100.00 12 33 45

110.OO 19 56 22

110.OO 13 6 30

DIFFERENTIAL CORRECTION6

TOE .7582 TRA-2.3283

ROE -.1636 RflA .1051

FDE -.4237 FRA 3.$693

BDE .7761 8RA 2.3307

DISTANCE 511.O88 EARTH TO MARS

LOL 43.62 VL _ 33.669 GAL -4.58 AZI. 87.5I HCA 164.21 SMA 202.13 ECC .27735 INC 2.4868 vl 30.050

LOP 207.85 VP 21.245 GAP 12. I2 AZP 92.39 TAL 338.68 TAp I42.90 RCA 146.07 APO 258.19 V2 22.928

-2.11 ZAL 120.95 ZAp 161.42 ET8 184.89 ZAE 159.33 ETE 354.85 ZAC 87.68 ETC 255.89 CLP 161.54

OLA 22.98 RAt. 175.74 RAD 6587.8 VEL 11.864 PTH 2.10 VHp 6.599.0pA -4.55 RAP 188.21ECC 1.3188

L-I TIME INJ LAT INJ I.(:NG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3020.19 -27.87 97.90 44.90 84.78 17 24 12 2420.2 -28.30 89.26

4037.39 -5.19 162.69 37.93 62.12 12 37 7 3437.4 -8.88 156.15

2701.71 -29.72 74.62 45.09 86.39 18 57 40 2101.7 -29.87 65.82

3831.0_ -3.57 146.83 37.04 60.30 13 37 36 3231.1 -7.49 140.23

2377.20 -34.17 30.08 43.17 91.06 20 35 59 1777.2 -33.64 40.88

3728.37 .21 136.89 34.68 33.82 14 8 39 3128.4 -4.27 130.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0918 RAU .5463 SGT 3291.3 _ 366.7 SG3 802.9 ST 1397.5 SR 220.2 SS 877.8

tiCS -.2752 FAU .12683 RRT -.6254 RRF .8235 RTF -.9395 CRT -.8357 CRS -.3418 CST .9131

FC3-5.7382 RSP 13464 Sr_ 3915.5 R83 _.0880 R13 .9398 LSA 1680.1MSA 338.4 S3A 16.9

6C3 2.1099 FSP 1834 SG1 3910.4 Sl;2 200.8 THA 173.67 EL1 1409.7 EL2 119.9 ALF 172.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV E [964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 239.26 LAP .65

RC 173.485 GL 19.93

PLAMETOCENYRIC CONIC

C3 16.852 VHL 4.342

LNCH AZMTH LNCH TIME

90.00 16 21 41

90.00 11 40 10

100.00 18 2 10

100.00 12 42 23

110.00 19 48 32

110.00 13 12 30

FLIGHT TIME 212.00 ARRIVAL DATE JUN S 1965

OISTAHCE 514.458 EARTH TO MARS

LOL 43.62 VL 33.626 GAL -4.46 AZL 87.47 HCA 165.16 8MA 201.24 ECC .27372 INC 2.5500 vl 30.050

LOP 206.79 VP 21.210 GAP 11.64 AZP 92.45 TAL 339.01 TAp 144.17 RCA 146.16 APO 256.33 V2 22.958

GP -2.30 ZAL 120.32 ZAP 160.73 ETS 185.16 ZAE 159.85 ETE 354.36 ZAC 87.57 [TC 255.68 CLP 160.86

DLA 23.74 RAL 175.51 RAD 6367.8 vL_L 11.842 PTH 2.10 VHP 6.455 DpA -4.83 RAP 188.38 ECC 1.3103

L-I TIME INJ LAT INJ LONG ]NJ RT ASC ]NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3053.49 -27.64 100.31 44.40 83.59 17 12 35 2453.5 -28.24 91.69

3991.32 -6.65 160.29 37.73 62.41 12 46 41 3591.3 -10.29 153.51

2729.55 -29.59 76.68 44.61 85.52 18 47 39 2129.5 -29.89 67.89

3790.50 -4.93 144.59 36.79 60.48 15 45 33 3190.5 -8.83 137.97

2396.77 -34.18 51.61 44,82 90.19 20 28 28 1796.8 -33.78 42.39

3696.05 -1.02 135,01 34.36 55.85 14 14 6 3096.0 -5.50 128.78

DIFFERENTIAL CORRECTIONS MID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7319 TRA-2.2899 TC3 2.1820 BAU .5550 SGT 3926.9 $GR 370.1SG3 631.8 ST 1384.5 SR 211.2 $S 885.4

ROE -.1553 RRA .1169 RC3 -.2971FAU .13369 RRT -.8553 RRF .8570 RTF -.9414 CRT -.8485 CRS -.5422 CST .9026

FOE -.3885 FRA 3.4542 FC3-6.1393 8SP 13506 SGB 3944.3 R23 -.0963 R13 .9418 LSA 1616.8 HSA 352.9 8SA 15.6

BOE .7482 BRA 2.2928 9C3 2.2022 FSP 1948 SG1 3939.6 $62 191.1 THA 175.38 ELI 1396.1 EL2 110.5 ALF 172.57

LAUNCH DATE MOV G 1864 FLIGHT TIME 214.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC DISTANCE 517.855 EARTH TO MARS

RL 148.27 LAL -.00 LOt. 43.62 VL 33.584 GAL -4.35 AZL 87.42 HCA 166.11 SMA 200.40 ECC .27024 INC 2.5792 vl 30.050

RP 238.95 LAp .62 LOP 209.74 VP 21.180 GAP 11.15 AZP 92.50 TAL 339.34 TAp 145.45 RCA 146.24 Apo 254.56 V2 22.991

RC 175.790 GL 20.58 GP -2.50 ZAL 119.68 ZAp 160.02 ET$ 185.48 ZN[ 160.39 ETE 353.75 ZAC 87.42 ETC 255.88 CLP 160.17

pLANETOCENTRIC CONIC

C3 18.379 VHL 4.287 OLA 24.55 RAL 175.30 RAD 6567.7 VEL 11.822 pTH 2.09 VHP 6.314 DPA -5.13 RAP 188.53 ECC 1.3025

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME I_) CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 7 54 3092.66 -27.31 103.13 43.93 82.22 16 59 27 2492.7 -28.11 94.55

90.00 11 52 18 3940.22 -8.25 157.39 37.66 62.82 12 57 58 3340.2 -11.83 150.54

100.00 17 50 34 2761.64 -29.39 79.05 44.21 64.29 18 36 36 2161.6 -29.87 70.26

100.00 12 52 19 3746.48 -6.40 142.16 36.66 60.74 13 54 45 3146.5 -10.26 135.49

110.00 19 40 7 2418.92 -34,17 53.34 44.53 89.16 20 20 28 1818.9 -33.91 44.11

110.00 13 19 16 3661.96 -2.33 133.23 34.14 55.89 14 20 18 3062.0 -6.79 126.98

DIFFERENTIAL CORRECTIONS M|D-COURS( (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6986 TRA-2.2576 TC3 2.2565 8AU .5601 SGT 3852.0 SGR 387.1 $63 682.0 ST 1365.8 8R 202.1 SS 893.7

ROE -.1448 RRA .1301 RC3 -.3212 FAU .13884 RRT -.880t) RRF .8857 RTF -.9427 CRT -.8634 CRS -.5446 CST .8919

FOE -.3451FRA 3.5456 FC3_6.5303 BSP 13890 SG_ 3970.8 R23 -.1131 R13 .9432 LSA 1603.1MSA 367.1 SSA 14.5

BOE .7135 BRA 2;2613 BC3 2.2793 FSP 2052 3_1 3988.7 862 182.5 THA 175.06 EL1 1376.9 EL2 101.1 ALF 172.68

LAUNCH DATE NOV S 1964 FLIGHT TIME 215.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 238.63 LAP .59

RC 178.086 GL 21.29

PLANETOCENTRIC CONIC

C3 17.950 VHL 4.237

LNCH AZMTH LNCH TIME

go.o0 15 51 45

90.00 12 7 2

100.00 17 37 28

100.00 13 4 0

110.00 19 30 58

110.00 13 27 0

DISTANCE 521.279 EARTH TO MARS

LOL 43.62 VL 33.545 GAL -4.24 AZL 87.36 HCA 167.06 SMA 199.50 ECC .266g0 INC 2.6355 vl 30.050

LOP 210.69 VP 21.152 GAP 10.97 A ZP 92.57 TAL 339.67 TAp 146.75 RCA 146.33 APO 252.87 V2 23.024

GP -2.75 ZAL 119.02 ZAP 159.29 ETS 185.85 ZAE 160.96 ETE 352.99 ZAC 87.24 ETC 255.87 CLP 159.46

DLA 25.41 RAL 175.12 RAD 6567.7 VEL 11.804 pTH 2.09 VHP 5.177 DpA -5.45 RAp 188.65 ECC 1.2g54

L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3140.20 -26.83 106.52 43.47 80.58 16 44 5 2540.2 -27.86 98.00

3881.65 -10.05 154.03 37.75 63.39 13 11 44 3281.6 -13.55 147.10

2799.39 -29.10 81.82 43.85 82.89 18 24 7 2199.4 -29.79 73.08

3697.70 -8.02 139.43 36.66 61.11 14 5 38 3097.7 -11.81 132.70

2444.28 -34.13 55.32 44.32 87.99 20 11 42 1844.3 -34.05 46.08

3625.56 -3.71 131.33 34.02 55.99 14 27 25 3025.6 -8.15 125.05

DIFFERENTIAL CORRECTIONS

TOE .6711 TRA-2.2191 TC3 2.3420 8AU .5683

ROE -.1347 RRA .1444 RC3 -.3496 FAU .14401

FOE -.2992 FRA 3.6376 FC3-6.9456 BSP 13725

BOE .6845 ORA 2.2238 BC3 2.3679 FSP 2154

LAU(qCH OATE NOV 6 1964

HELIOCENTRIC COLIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3974.9 SGR 409.5 $63 693.7 ST 1349.3 8R 193.6 SS 903.2

RRT -.9040 RRF .9108 RTF -.9444 CRT -.8824 CRS -.5531 CST .8785

SG8 3995.9 R23 -.129_ R13 .9450 LSA 1589.1 HSA 385.3 SSA 13.2

$61 3992.1 $62 174.3 THA 174.67 EL1 1360.1 EL2 90.4 ALF 172.75

FLIGHT TIlE 218.00 ARRIVAL DATE JUN 12 1965

DISTANCE 524.727 EARTH TO MARS

RL 148.27

RP 238.31

RC 180.373 GL 22.07 GP

PLANI[TOCENTR IC CONIC

C3 17.598 VHL 4.191 OLA

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

90.00 15 51 47 3200.91 -28.08

90.00 12 ZS 53 3810.92 -12.18

100.00 17 22 11 2845.02 -28.67

100.00 13 18 11 3842.04 -9.83

110.00 19 20 51 2473.69 -34.04

110.00 13 35 59 3588.14 -5.21

DIFFERENTIAL CGRRECTIONS

TOE .9404 TRA-2.1838 TC3 2.4164 BAU .5746

ROE -.1244 RRA .1806 RC3 -.3821 FAU .14957

FOE -.2449 FRA _.7360 FC3-7.3707 BSlP 13816

6DE .6524 BRA 2.1895 BC3 2.4464 FAP 2264

LAL -.00 LOL 43.62 VL 33.507 GAL -4.14 AZL 87.30 HCA 168.01 SMA 198.84 ECC .26370 INC 2.7007 vl 30.050

LAP .56 LOP 211.64 VP 21.128 GAP 10.20 AZP 92.84 TAL 339.99 TAp 148.00 RCA 146.40 APO 251.27 V2 23.056

-3.03 ZAL 118.36 ZAP 158.33 ET9 186.29 ZAE 161.56 ETE 352.04 ZAC 87.01 ETC 255.86 CLP 158.74

26.33 RAL 174.98 RAO 6567.? V(L t1.788 PTH 2.08 VHP 6.042 DPA -5.80 RAp 188.74 ECC 1.2891

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAY INJ 2 LONG

t10.81 43.01 ?8.58 16 25 8 2600.9 -27.40 102.39

149.92 38.0? 64.24 13 29 24 3210.9 -15.55 142.87

85.14 43.53 81.18 18 9 36 2245.0 -29.60 76.46

138.30 36.85 61.63 14 18 53 3042.0 -13.55 129.48

-57.61 44.20 86.84 20 2 5 1873.7 -34.13 48.37

129.26 34.04 56.17 14 35 46 2986.1 -9.62 122.94

MID-COURSE (XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3995.2 8GR 437.6 863 726.8 ST 1329.8 SR 185.5 Ss 914.6

RRT -.9228 flRF .9322 RTF -.9458 CRT -.9034 CRS -.5671 CST .8639

SG_ 4019.1 R23 -.1501 R13 .9465 LSA 1573.3 MSA 404.8 SSA 11.9

SG1 4015.6 862 167.8 THA 174.22 ELI 1340.4 EL2 78.9 ALF 172.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 6 1954

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 237.98 LAP .55

RC 182.651 GL 22.94

PLANETOCENTRIC CONIC

C3 17.234 VHL 4.151

LNCH AZMTH LHCH TIME

90.00 15 4 5

90.00 12 52 52

100.00 17 3 26

100.00 1S 36 12

110.00 19 9 27

110.00 13 46 41

FLIGHT TIME 220.00 ARRIVAL DATE JUN 14 1965

DISTANCE 526.198 EARTH TO MARS

LOL 43.62 VL 33.470 GAL -4.03 AZL 87.22 HCA 188.97 SMA 198.12 ECC .26064 INC 2.7772 vl 30.050

LOP 212.60 VP 21.106 GAP 9.74 AZP 92.75 TAL 340.31 TAp 149.28 RCA 146.48 APO 249.75 V2 23.089

GP -5.36 ZAL 117.68 ZAP 157.75 ETS 186.81 ZAE 162.18 ETE 350.84 ZAC 86.73 ETC 255.85 CLP 157.99

OLA 27.33 RAL 174.89 RAO 6567.7 VEL 11.774 PTH 2.08 VHP 5.912 DpA -6.19 RAp 188.79 ECC 1.2836

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3287.50 -24.•7 116.81 42.43 75.82 15 58 53 2687.5 -26.48 108.58

3715.46 -14.93 144.27 38.78 65.66 13 54 48 3115.5 -18.10 137.02

2g02.74 -28.00 89.30 43.23 •9.07 1• 51 49 2302.7 -29.22 80.71

3575.45 -11.96 152.50 37.29 62.40 14 35 48 2975.5 -15.56 125.56

2508.41 -35.8• 60.31 44.18 85.05 19 51 15 1908.4 -34.18 51.08

3542.54 -6.86 126.96 34.24 56.43 14 45 43 2942.5 -11.22 120.58

DIFFERENTIAL CORRECTICMCS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .6112 TRA-2.1466 TC3 2.4874 BAU .5812 SGT 4012.1SGR 473.2 SG3 761.3 ST 1510.1SR 178.5 SS 927.9

RDE -.1141RRA .1769 RC3 -.4204 FAU .15547 RRT -.9380 RRF .9499 RTF -.9471 CRT -.9276 CRS -.5902 CST .6473

FOE -.1652 FRA 3.8366 FC3-7.8098 BSP 15870 SGB 4040.0 R23 -.1731 R13 .9479 LSA 1557.8 MSA 426.8 SSA 10.7

60E .6218 BRA 2.1540 SC3 2.5226 FSP 2374 SG1 4036.7 SG2 163.1THA 175.68 EL1 i320.5 EL2 66.2 ALF 172.78

LAUNCH DATE NOV 6 1964 FLIGHT TIME 222.00

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 237.65 LAp .50

RC 164.919 GL 23.92

PLANETOCENTRIC CONIC

C3 16.956 VHL 4.118

LNCH AZMTH LNCH TIME

87.40 13 36 36

92.60 14 20 10

100.00 16 38 12

100.00 14 1 15

110.00 18 56 11

110.00 13 39 45

ARRIVAL DATE JUN 16 1965

DISTANCE 531.693 EARTH TO MARS

LOt. 43.62 VL 33.456 GAL -5.93 AZL 87.13 HCA |69.92 SlAA 197.45 ECC .25770 |NC 2.8688 Vl 30.050

LOP 213.56 VP 21.088 GAP 9.28 AZP 92.82 TAL 340.63 TAp 150.55 RCA 146.55 APO 248.31 V2 23.123

GP -3.76 ZAL 116.98 ZAP 156.93 ETS 167.43 ZN[ 162.81 ETE 349.32 ZAC 86.39 ETC 255.85 CLP 157.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5786 TRA-2.11iO TC3 2.5452 RAU .5865 _T 40|4,6 S_ 517.6 SG3 797.0

RDE -.1030 RRA .2007 RCS -.4648 FAU .16t36 RRT -.9497 RRF .9640 RTF -.9484

FOE -.1062 FRA 3.9487 FC3-9.Z385 BSP 13907 SfdS 4057.8R25 -.1974 R13 .9494

BOE .5877 BRA 2.1205 0C$ Z,5878 FS_P 2501 SG1 4054.6 SGZ 160.9 THA 173.05

OLA 28.43 RAL 174.87 RAO 6567.7 VEL 11.762 PTH 2.08 VHP 5.784 DPA -6.63 RAp 188.80 ECC 1.2791

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3568.30 -20.63 135.96 40.82 70.00 14 36 5 2968.5 -23.17 128.20

3427.16 -20.62 125.83 40.92 69.9_ 15 17 17 2627_2 -23.16 117.87

2982.39 -26.64 94.94 4£.67 76.32 17 27 55 2382.4 -28.45 86.51

3486.30 -14.65 127.43 38.t4 63.65 14 59 24 2888.3 -18.08 120.31

2550.45 -33.57 63.59 44.28 83.15 19 38 42 1950.5 -34.15 54.36

3493.00 -8,71 124.32 34.67 56.81 14 57 58 2893.0 -13.02 117.87

ORBIT DETERMINATION ACCURACY

ST 1286.9 3R 172.5 SS 945.2

CRT -.9531 CRS -.6206 CST .8267

LSA 1540.5 MSA 454.0 SSA 9.5

EL1 1297.4 ELZ 51.8 ALF 172.71

LAUNCH OkTE NOV 6 1984 FLIGHT TIME 224.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC DISTANCE 535.208 EARTH TO MARS

RL 146.27 LAL -.00 LOL 43.62 VL 33.402 GAL -3.84 AZL 87.02 HCA 170.89 SMA 196.78 ECC .25469 INC 2.9796 Vl 30.050

RP 237.31 LAp .47 LOP 214.52 VP 21.072 GAP 8.82 AZP 92.94 TAL 340.94 TAp 151.82 RCA 146.62 APO 246.93 V2 23.157

RC 167.176 GL 25.05 GP -4.25 ZAL 116.25 ZAP 158.07 ETS 188.18 ZAE 163.45 ET( 347.36 ZAC 85.95 ETC 255.83 CLP 156.43

PLANETOCENTRIC CONIC

C3 15.743 VHL 4.092 DLA 29.65 RAL 174.94 RAO 6567.7 VEL 11.753 PTH 2.07 VHP 5.660 OpA -7.14 RAP 188.75 ECC 1.2756

LNCH AZMTH LNCH TIME L-I TIME INJ EAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.82 12 43 39 3736.90 -21.55 148.74 41.03 69.15 13 45 56 3136.9 -24.20 140.96

99.18 15 13 38 3252.•4 -21.54 113.15 41.02 69.11 16 7 51 2652.7 -24.19 105.38

100.00 15 51 52 3130.52 -24.05 105.05 41.99 71.69 16 44 2 2530.5 -26.33 96.99

100.00 14 46 • 3334.36 -19.08 118.14 39.96 66.54 15 43 41 2754.4 -22.09 110.64

110.00 18 40 5 2603.23 -33.07 67.60 44.50 80.81 19 23 28 2003.2 -33.99 56.48

110.00 14 16 24 3434.40 -10.88 121.17 35.44 57.39 13 13 38 2854.4 -15.11 114.61

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

70( .5437 TRA-2.0766 TC3 2.5851 BAU .5901 _T 4033.9 S_ 573.7 SG3 834.0 ST 1262.2 SR 168.7 SS 967.8

ROE -.09t! RRA .2268 RC3 -.5174 FAU .16740 RRT -.9580 RRF ,9749 RTF -.9494 CRT -.9773 CRS -.6638 CST .8044

FOE -.0179 FRA 4.0•02 FC3-8.6555 BSP 14129 _ 4074.4 RZ3 -.2230 R13 .9506 LSA 1524.6 MSA 483.6 SSA 8.3

ROE .5513 BRA 2.0909 BC3 2.6364 FSP 2638 801 4071.1 SG2 163.1 THA 172.23 ELI 1272.9 EL2 35.4 ALF 172.55

LAUNCH DATE NOV 6 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC C(_4|C DISTANCE 558.745 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 33.370 GAL -3.75 AZL 86.88 HCA 171.85 SMA 196.16 ECC .25220 INC 3.1160 Vl 30.050

RP 236.98 LAP _44 LOP 215.48 VP 21.059 GAP 8.38 AZP 93.09 TAL 341.24 TAp 153.09 RCA 146.69 APO 245.63 v2 23.191

RC 189.421GL 26.37 GP -4.85 ZAL 115.49 ZAP 155.17 ETS 189.11ZA( 164.08 ETE 344.80 ZAC 85.39 ETC 255.82 CLP 155.62

PLAN(TOCENTRIC CONIC

C3 16.610 VHL 4.075 DLA 31.05 RAL 175.12 RAD 6567.7 VEL 11.747 PTH 2.07 VHP 5.5410PA -7.76 RAp 188.63 ECC 1.2734

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

• 6.71 12 13 52 3832.20 -22,56 156.28 41.30 68.09 15 17 44 3232.2 -25.33 148.48

103.29 15 44 56 3153.79 -22.55 106.19 41.49 68.07 18 37 30 2553.8 -25.32 98.40

76.71 12 13 52 3832.20 -22.56 156.28 41.30 68.09 15 17 44 3232.2 -25.33 146.48

103.29 15 44 56 3153.79 -22.55 106.19 41.49 68,07 16 57 30 2555.6 -25.32 98.40

110.00 18 19 2 2673.65 -32.18 72.90 44.e2 77.79 19 3 55 2075.6 -33.52 63.92

110.00 14 36 57 3360.34 -13.57 117.11 36,73 58,32 15 54 57 2760.3 -17.66 110.39

OIFFEflENTIALCQRRECTIONS MID-COUR_ME ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5179 TRA-2.03?5 TC3 2.6326 BAU .5988 SGT 4038.9 S_ 646.3 $I;3 872.6 ST 1241.1 SR 169.3 SS 993.0

ROE -.0791RflA .2578 RC3 -.5837 FAU .17432 flRT -.9640 _ ,9831RTF -.9505 CRT -.9953 CRS -.7207 CST .7789

FOE .0733 FRA 4.1844 FC3-9,0656 BSP 14059 S_ 4090.2 R28 -.2450 R13 ,9521 LSA 1512.5 NSA 516.9 SSA 7.1

BOE .5239 6RA 2.053• BC3 2.6966 FS4 e 2749 SGI 4086.7 SG2 169,9 THA 171.22 EL1 1252.5 ELZ 16.2 ALF 172.2•
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIN[ 228.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC DISTANCE 542.301 EARTH TO MARS

RL 148.27 LAL -.DO LOL 43.62 VL 33.340 GAL -3.66 AZL 86.71HCA 172.82 SMA 198.57 ECC .24962 ]NC 3.2907 vl 30.050

RP 236.64 LAP .4i LOP 216.45 Yp 21.049 GAP 7.93 AZP 93.26, TAL 341.55 TAp 154.35 RCA 146.75 APO 244.39 V2 23.226

RC 191.655 GL 27.96 GP -5.62 ZAL 114.67 ZAp 134.20 ET$ 190.29 ZAE 164.65 ETE 341.39 ZAC 84.67 ETC 253.80 CLP 154.78

PLANETOCENTR IC CONIC

C3 IG.584 VHL 4,072 DLA 32.67 RAL 175.49 RAO 6567.7 VEL 11.746 PTM 2.07 VHp 5.425 DpA -8.51 gAp 188.43 ECC 1,2729

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

72.98 11 49 53 3911.31 -23.69 162.79 42.34 66.81 12 55 6 3311.3 -26.62 154.99

107.02 16 11 47 3073.96 -23.68 100.64 42.34 66.80 IT 3 1 2474.0 -26.61 92.83

T2.98 11 49 55 3911.31 -23.69 162.79 42.34 66.81 12 55 6 3311.3 -26.62 154.99

107.02 16 11 47 3073.96 -23.68 100.64 42.34 66.80 17 3 1 2474.0 -26.61 92.83

110.00 17 47 6 2780.32 -30.38 80.68 45.05 73.51 18 33 27 2180.3 -32.33 72.01

110.00 15 13 46 3232.94 -17.31 111.04 38.94 60.06 16 7 59 2652.9 -21.16 104.03

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY OI_81T DETERMINATION ACCURACY

TDE .4826 TRA-2.003G TC3 2.6381 8AU .6030 SGT 4039.2 8GR 739.8 SG3 911.6 ST 1215.1SR 173.2 SS 1032.5

RDE -.0637 RRA .2986 RC3 -.6613 FAU .18044 RRT -.9676 RRF .9889 RTF -.9513 CRT -.9978 CR$ -.7846 CST .7479

FOE .2039 FRA 4.3302 FC3-9.4194 BSP 14221 SGB 4108.4 R23 -.2627 R13 .9536 LSA 1.503.6 MSA 358.9 SSA 5.9

BDE .4868 8RA 2.0277 BC3 2.7198 FSP 2910 SG1 4102.3 SG2 184.0 THA 169.93 ELI 1227.7 EL2 11.6 ALF 171.81

LAUNCH DATE MOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOt. 43.62 VL

RP 236.29 LAp .38 LOP 217.42 VP

RC 193.877 GL 29.94 GP

PLANETOCENTRIC CONIC

C3 16.713 VHL 4.088 OLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

69.19 11 29 0 3984.85 -24.98

110.81 16 37 40 3003.98 -24.95

69.19 11 29 0 3984.85 -24.96

110.81 16 37 40 3003.98 -24.95

69.19 11 29 0 3984.83 -24.96

110.81 16 37 40 3003.98 -24.95

DIFFERENTIAL CORRECTIONS

TOE .4381 TRA-1.9666 TC3 2.6329 BAU .6123

ROE -.0470 RRA .3302 RC3 -.7629 FAU .18784

FOE .3361 FRA 4.4394 FC3-9.7297 98P 14221

BOE .4586 8RA 1.9976 9C3 2.7412 FSP 3019

FLIGHT T[IE 230.00 ARRIVAL DATE JUN 24 1965

DISTANCE 543.875 EARTH TO MARS

33.310 GAL -3.57 AZL 86.48 HCA 173.79 SNA 193.01ECC .24716 INC 3.3183 vl 30.050

21.042 GAP 7.50 AZP 93.§D TAL 341.84 TAp 135.63 RCA 146.81 APO 243.20 V2 23.261

-6.64 ZAL 113.77 ZAP 153.14 ETS 191.81 ZAE 165.13 ETE 336.80 ZAC 83.7D ETC 253.78 CLP 155.9t

34.63 RAL 176.11RAD 6367.7 VEL 11.751PTH 2.07 VHp 3.317 DpA -9.47 RAp 188.09 ECC 1.2751

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

169.12 43.74 63.19 12 35 25 3384.8 -28.09 161.31

95.83 43.73 63.18 17 27 44 2404.0 -28.08 88.02

169.12 43.74 63.19 12 35 25 3384.8 -28.09 161,31

95.83 43.73 65.18 17 27 44 2404.0 -28.08 88.02

169.12 43.74 63.19 12 35 25 3384.8 -28.09 161.31

95.83 43.73 63.18 17 27 44 2404.0 -28.08 88.02

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4032.6 SGR 865.6 SG3 951.2 ST 1192.7 8R 191.6 SS 1074.5

RRT -.9691 RRF .9929 RTF -.9520 CRT -.9764 CRS -.8306 CST .7183

SG8 4124.4 RZ3 -.2751 R13 .9550 LSA 1501.7 MSA 599.0 SSA 4.8

SO1 4119.1 SG2 208.9 THA 168.22 EL1 1207.3 EL2 40.9 ALF 171.08

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 235.94 LAP .55

RC 196.086 GL 32.49

PLANETOCENTRIC CONIC

C3 17.089 VHL 4.134

LNCH AZMTH LNCH TIME

65.03 11 10 8

114.97 t7 4 50

65.03 11 10 $

114.97 17 4 50

65.03 11 10 8

114.97 17 4 §0

FLIGHT TIME 232.00 ARRIVAL DATE JUN 26 19S5

DISTANCE 549.469 EARTH TO MARS

LOL 43.62 VL 33,282 GAL -3.49 AZL 86.17 MCA 174.76 IMA 194.47 ECC .24480 INC 3.8311 vt 30.050

LOP 218.39 VP 21.037 GAP 7.07 AZP 93.82 TAL 342.13 TAp 156.89 RCA 146.87 Apo 242.08 V2 23.297

GP -8.02 ZAL 112.74 ZAP 151.92 ET$ 193.86 ZAE 165.37 ETE 330.54 ZAC 82.36 ETC 255.74 CLP 153.01

DLA 37.06 RAL 177.15 RAD 6567.7 VEL 11.767 PTH 2.08 VHp 3.218 DPA -10.76 gap 187.56 ECC 1.2812

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4058.71 -26.43 175.81 46.00 63.02 12 17 46 3458.7 -29.82 168.00

2940.34 -26.42 91.35 45.99 63.01 17 53 51 2340.3 -29.81 83.75

4056.71 -26.43 175,81 46.00 63.02 12 17 46 3458.7 -29.82 168.00

2940.34 -26.42 91.55 45.99 63.01 17 53 51 2340.3 -29.81 83.75

4058.71 -26.43 175.81 46.00 63.02 12 17 46 3438.7 -29.82 168.00

2940.34 -26.42 91.55 45.99 63.01 17 53 51 2340.3 -29.81 83.75

DIFFERENTIAL CORRECTIONS

TOE .4379 TRA-1.9234 TC3 2.3976 9AU .6276

ROE -.0261RRA .4210 RC3 -.8930 FAU .19544

FOE .4884 FRA 4.3928 FC3-9.9010 9SP 14141

80E .4387 BRA 1.9690 BC3 2.7468 FSP 3111

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4017.5 SGR 1039.7 SG3 989.2 ST 1173.4 SR 223.4 SS 1126.7

RRT -.9696 RRF .9956 RTF -.9526 CRT -.9278 CRS -.9060 CST .6831

SGB 4149.8 R23 -.2798 R13 .9569 LSA 1509.2 MSA 646.8 SSA 3.8

SGI 4142.5 SG2 246.7 THA 165.86 EL1 1191.6 EL2 82.1 ALF 169.93

LAUNCH DATE NOV 6 1964 FLIGMT T|HE 234.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 235.59 LAP .32

RC 198.280 GL 35.92

PLANETOCENTRIC CONIC

C3 17.910 VHL 4.232 DLA 40.23 RAL 178.91RAD 6567.7 VEL

LNCH AZIATH LNCM TIME L-I TIME INJ LAT

60.14 10 53 24 4137.93 -28.12

119.86 tT 35 35 2882.88 -28.11

60.14 10 33 24 4137.93 -28.12

119.66 17 35 35 2882.88 -28.11

60.14 10 33 24 4137.93 -28.12

119.86 17 35 35 2882.88 -28.11

DIFFERENTIAL CCRRECTIONS

TOE .4133 TRA-I.S9§G TC3 2.4633 BAU .6410

ROE .0074 RRA .5304 RC3-1.0485 FAU .20063

FOE .7117 FRA 4.7779 FC3-9.6977 B8P 14301

BDE .4155 BRA 1.9683 BC3 2.6772 FSP 3273

DISTANCE 553.079

L04. 43.62 VL 33.256 GAL -3.41 AZL 85.71 HCA 175.73 SMA

LOP 219.36 VP 21.034 GAP 6.64 AZP 94.28 TAL 342.42 TAp

Gp-tO.04 ZAL 111.48 ZAP 150.44 ET8 196.71 ZAE 165.12 ETE

EARTH TO MARS

193.97 ECC .24255 INC 4.2894 Vl 30.050

158.15 RCA 146.92 Apo 241.01 V2 23,333

322.04 ZAC 80.40 ETC 255.66 CLP 152.05

11.802 PTH 2.09 VHP 5.133 DpA -12.59 RAp 186.70 ECC 1.2948

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

183.41 49.74 59.96 12 2 22 3537.9 -31.89 175.67

87.82 49.73 39.95 18 23 38 2282.9 -31.87 80.08

183.41 49.74 59.96 12 2 22 3537.9 -31.89 175.67

87.82 49.73 59.95 18 23 38 2282.9 -31.87 80.08

183.41 49.74 39.96 12 2"22 3537.9 -31.89 175.67

87.82 49.73 59.95 18 23 38 2282.9 -31.87 80.08

MID-COURSE EX(CUTICIll ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3995.3 SGR 1293.2 SG3 1022.6 ST 1156.4 SR 283.6 $S 1210.9

RRT -.9690 RRF .9072 RTF -.9527 CRT -.8536 CRS -.9475 CST .6453

868 4199.4 R23 -.2776 RI3 .9593 LSA 1545.2 MSA 704.6 SSA 2.8

3G1 4188.3 $G2 305.0 THA 162.49 EL1 1181.9 EL2 143.6 ALF 167.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 236.00

HELIOCENTRIC CONIC DISTANCE 556.707

RL 148.27 LAL -.00 LOL 43.62 VL 33.230 GAL -3.33 AZL 84.98 HCA 176.71 SMA

RP 235.24 LAP .29 LOP 220.34 VP 21.034 GAp 6.23 AZP 95.01 TAL 342.70 TAp

RC 200.460 GL 40.86 GP -13.20 ZAL 109.81 ZAp 148.37 ETS 200.89 ZAE 163.79 ETE

PLAHETOCENTRiC CONIC

C3 19.584 VHL 4.437 DLA 44.59 RAL 182.07 RAO 6567.8 VEL 11.877 pTH 2.11VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

54.00 10 40 19 4230.02 -29.97 192.84 58.28 55.50 11 50 49

126.00 18 13 51 2855.19 -29.96 84.87 56.27 55.29 19 1 6

54.00 10 40 19 4230.02 -29.97 192.84 56.28 55.30 11 50 49

126.00 18 13 51 2835.19 -29.96 84.97 56.27 55.29 19 1 6

54.00 10 4Q 19 4250.02 -29.97 192.84 56.28 55.30 11 50 49

126.00 18 13 51 2835.19 -29.96 84.97 56.27 55.29 19 1 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy

TDE .4727 TRA-1.8225 TC5 2.3169 BAU .6962 SGT 3939.5 SGR 1689.1SG3 1039.3

ROE .0364 RRA .6901 RC3-1.2774 FAU .20970 RRT -.9874 RRF .9981RTF -.9520

FO_ .8103 FRA 4.8274 FC3-9.2231BSP 13911 SGB 4286.4 R23 -.2675 RI3 .9631

BDE .4741BRA 1.9487 BC3 2.6458 FSP 3133 6G1 4288.1SG2 395.1THA 157.27

LAUNCH DATE NOV 6 1964 FLIGHT TIME 238.00

ARRIVAL DATE JUN 30 1965

EARTH TO MARS

193.49 ECC .24040 INC 5.0166 Vl 30.050

159.41 RCA 146.97 APO 240.00 V2 23.369

310.87 ZAC 77.30 E_C 255.51 CLP 150.99

5.086 DpA -15.42 RAp 185.25 ECC 1.3239

PO CST TIN INJ 2 LAT INJ 2 LONG

3630.0 -34.28 185.30

2235.2 -34.27 77.43

3630.0 -34.28 185.30

2235.2 -34.27 77.43

5630.0 -34.28 185.30

2235.2 -34.27 77.43

ORBIT DETERMINATION ACCURACY

ST 1165.9 SR 379.9 99 1247.0

CRT -.7802 CR9 -.9680 CST .5985

LSA 1572.7 MSA 765.0 SSA 2.0

ELI 1204.4 EL2 230.0 ALF 165.18

HELIOCENTRIC CONIC DISTANCE 560.550

RL 148.27 LAL -.00 LOL 43.62 VL 33.206 GAL -3.25 AZL 83.63 HCA 177.69 SMA

RP 234.89 LAp .26 LOP 221.32 VP 21.036 GAp 5.81 AZP 96.37 TAL 342.97 TAp

RC 202.623 GL 48.57 GP -18.80 ZAL i07.30 ZAP 144.82 ETS 207.35 ZAE 159.97 ETE

PLANETC)CENTRIC CC_MIC

C3 24.071 VHL 4.906 OLA 50.95 RAL 188._7 RAO 6568.0 VEL 12.060 PTH 2.16 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME

45.70 10 37 30 4350.00 -31.34 205.74 68.97 47.54 11 50 0

134.30 19 8 35 2812.36 -31.33 84.03 68.96 47.55 19 55 27

45.70 10 37 30 4350.00 -31.34 205.74 68.97 47.54 11 50 0

134.30 19 8 35 2812.36 -31.33 84.03 68.96 47_53 19 55 27

45.70 10 37 30 4350.00 -31.34 205.74 68.97 47.54 11 50 0

134.30 19 8 35 2812.36 -31.33 84.03 68.98 47.55 19 55 27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5911 TRA-1.8100 TC3 1.8403 BAU .7549 _T 3872.1 SGR 2401.0 SG3 1019.3

ROE .0909 RRA 1.0401 RC3-1.4545 FAU .20206 RRT -.9650 RRF .9986 RTF -.9503

FDE .9585 FRA 5. 0342 FC3-7.2673 8SP 15681 SG8 4556. I R25 -.2413 R13 .9703

80E .5980 BRA 2.0876 BC3 2.3457 FSP 3342 SGI 4524.1 8G2 536.7 THA 148.61

ARRIVAL DATE JUL 2 1965

EARTH TO MARS

193.03 ECC .23834 ]NC 6.3724 V1 30.050

160.66 RCA 147.02 Apo 239.03 V2 23.405

297.35 ZAC 71.79 ETC 255.12 CLP 149.70

2.134 DpA -20.33 RAp 182.41 ECC 1.3961

PC) CST TIM INJ 2 LAT INJ 2 LONG

3750.0 -36.54 198.82

2212.4 -36.53 77.11

3750.0 -36.54 198.82

2212.4 -36.53 77.11

3750.0 -36.54 198.82

2212.4 -36.53 77.11

ORBIT DETERMINATION ACCURACY

ST 1221.6 SR 589.6 SS 1340.8

CRT -.7097 CRS -.9804 CST .5569

LSA 1703.9 MSA 857.0 SSA 1.2

ELI 1299.0 EL2 390.7 ALF 159.12

LAUNCH OATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOL

RP Z33.44 LAP .13 LOP 225.28 VP 21.064 GAP 4.25 AZp 85.55 TAL 545.94 TAp 165.60 RCA 147.19 APO 235.64 V2 23.555

RC 211.104 GL -38.84 GP 27.22 ZAL 108.49 ZAp 156.73 (TS 145.25 ZAE 151.31ETE 78.82 ZAC 116.44 ETC 254.18 CLP 144.97

PLANETOCENTRiC CONIC

C3 16.905 VHL 4.112 OLA -27.22 RAL 144.11RAO 6587.7 VEL 11.760 PTH 2.08 VHp 5.052 DpA 21.66 RAp 201.67 ECC 1.2782

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

34.38 14 15 46 2542.87 -9.02 76.07 346.46 149.78 14 58 9 1942.9 -2.09 72.47

54.38 0 0 59 833.59 56.54 518.08 7.06 64.36 0 14 53 233.6 52.46 306.62

44._6 15 9 33 2432.04 -5.50 68.55 351.97 141.80 15 50 5 1852.0 1.00 64.03

44.38 0 2 25 830.84 50.35 321.61 10.93 74.77 0 18 15 230.6 47.65 310.53

54.38 16 16 13 2267.73 -.92 57.41 356.85 134.30 16 54 0 1667.7 4.67 52.09

54.36 0 4 25 825.69 43.91 322.95 12.75 83.35 0 18 11 225.7 42.46 312.57

FLIGHT TIME 246.00 ARRIVAL DATE JUL 10 1965

DISTANCE 575.106 EARTH TO MARS

46.62 VL 33.118 GAL -2.99 AZL 94.47 HCA 181.66 SMA 191.41 ECC .23105 INC 4.4683 vl 30.050

DIFFERENTIAL CORRECTIoNs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7561 TRA-1.3565 TC3 2.5280 BAU .8640 SGT 3850.8 SGR 3400.5 SG5 1040.5 ST 2529.6 SR 2234.3 SS 3426.6

RDE 1.5863 RRA -.6739 RC3 2.8679 FAU .20228 RRT .9589 RRF -.9996 RTF -.9510 CRT .9937 CRS 1.0000 CST .9925

FDE-5.5806 FRA 2.2104 FC-10.3591 6SP 16788 SGB 5137.4 R23 -.1878 R13 -.9822 LSA 4802.8 MSA 257.4 8SA .6

BOE 2.3664 BRA 1.5147 BC3 3.8230 FSP 3229 $G1 5085.2 SG2 730.3 THA 41.30 EL1 3369.8 EL2 188.7 ALF 41.43

LAUNCH DATE NOV 6 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC DISTANCE 578.819

RL 148.27 LAL -.00 LOt. 43.62 VL 33.099 GAL -2.93 AZL 92.10 HCA 182.65 SNA 191.06 ECC .22943 INC

RP 233.07 LAp .10 LOP 226.27 VP 21.077 GAP 3.85 AZP 87.90 TAL 344.18 TAp 166.83 RCA 147.22 APO

RC 213.179 GL -20.50 GP 18.40 ZAL 111.48 ZAP 140.74 ETS 154.44 ZAE 160.05 ETE 76.05 ZAC 108.03 ETC

PLANETOCENTRIC CONIC

C3 11.996 VHL 3.464 DLA -9.99 RAL 150.82 RAD 6567.5 VEL 11.549 PTH 2.02 VHp

LNCH AZNTH LNCH TIME L-; TIME INJ LAT INJ LONG INJ RT A$C

90.00 19 37 35 1784.10 -7.33 15.82 3.72

90.00 5 7 16 5038.57 23.87 223.51 6.92

100.00 20 54 0 1537.61 -8.23 357.22 3.24

100.00 6 33 33 4780.30 24.84 202.73 6.60

110.00 21 51 1 1359.05 -10.58 342.25 1.82

110.00 7 53 1 4531.63 27.43 182.85 5.60

DIFFERENTIAL CCRRECTION9 MID-COURM[ EXECUTION ACCURACY

TOE 1.1060 TRA-1.4252 TC3 3.5113 BAU .7131 SG_3872.3 _ 2561.9 SG3 1296.2

ROE .6534 RRA -.5459 RC3 2.7274 FAU .24356 RRT .9587 RRF ".9998RTF -.9542

FDE-4.0291 FRA 3.3880 FC-17.5766 BSP 14798 SGI| 4535.8 R23 -.2247 R13 -.9743

BOE 1.2845 BRA 1.5262 BC3 4.4461FSP 3971 901 4498.7 6G2 578 _3 THA 30.88

EARTH TO MARS

2.0951 vl 30.050

234.89 V2 23.593

255.11 CLP 144.69

4.588 DpA 13.43 RAp 198.27 ECC 1.1974

INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

117.43 20 7 20 1184.1 -3.60 9.13

74.29 6 31 34 4458.6 21.48 215.65

118.84 21 19 37 937._ -4.32 350.61

72.81 7 53 15 4180.3 22.25 194.89

122.69 22 13 40 759.0 -6.20 335.90

68.75 9 8 32 3931.6 24.29 175.08

ORBIT DETERMINATION ACCURACY

9T 1966.8 8R 1116.7 89 2731.4

CRT .9921CR$ 1.0000 CST .9923

LsA 3540.4 NSA 203.4 98A 2.5

EL1 2258.4 EL2 121.7 ALF 29.49
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE NOV G 1964

HELIOCENTRIC CONIC

RL 148,27 LAL -.00

RP 232.70 LAP .07

RC 215.238 GL -10.34

PLANETOCENTRIC CONIC

C3 10,788 VHL 3.283

LNCH AZMTH LNCH TIME

90.00 18 56 57

90.00 8 33 50

100.00 19 58 8

100.00 7 55 20

110.00 21 6 1

110.00 9 3 56

FLIGHT TIM( 250.00 ARRIVAL DATE JUL 14 1965

01STANCE 582.551

LOL 43.62 VL 53.080 GAL -2.88 AZL 91.02 HCA 163=65 SMA 190.72 ECC

LOP 227.27 VP 21.091 GAP 3.47 AZP 88.98 TAL 344.40 TAP 168.05 RCA

GP 13.93 ZAL 112.08 ZAP 141.57 ETS 160.27 ZAE 164.57 ETE 76.20 ZAC

EARTH T0 MARS

.22789 ImC 1.0207 Vl 30.050

147.26 APO 234.19 V2 23.631

103.71 ETC 255.44 CLP 143.82

DLA -.34 RAL 154.06 RAD 6567.4 VEL 11.497 PTH 2.00 VHP 4.576 DPA 9.-34 RAP 196.45 ECC 1.1775

L-I TIME |NJ LAT INJ LCh_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2066.67 -15.73 32.33 6.21 !13.85 19 11 24 1466.7 -12.37 25.26

4751.97 16.31 202.57 6.31 66.53 7 52 42 4132.0 12.99 195.46

1804.80 -16.56 12.67 5.81 115.25 20 28 13 1204.8 -13.02 5.67

4469.08 17.14 182.85 5.92 65.15 9 9 49 3869.1 13.65 175.80

15g2.32 -18.78 355.35 4.62 119.10 21 32 33 992.3 -14.76 348.54

4254.34 19.37 165.36 4.74 61.27 10 14 51 3654.3 15.39 158.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIC)_I ACCURACY ORBIT DETERN|NATION ACCURACY

TDE .8093 TRA-1.4492 TC3 3.7509 BAU .6318 9GT 3802.0 SGR 1788.2 SG3 1416.6 ST 1604.3 SR 652.5 SS 2124.9

RDE .3477 RRA -.4516 RC3 2.2626 FAU .26119 RRT .9575 RRF -.9997 RTF -.9553 CRT .9924 CRS .9996 CST .9952

FDE-2.9809 FRA 4.1570 FC-20.9598 8SP 14536 sGO 4201.6 R23 -.2453 R13 -.9691 LSA 2738.1NSA 151.2 SSA 7.6

BOE .8808 BRA 1.5180 8C3 4.3804 F SP 4667 SGI 4175.3 SG2 469.4 THA 24.58 ELI 1730.5 EL2 74.4 ALF 22.02

LAUNCH DATE NOV 6 1984 FLIGHT TIME 252.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CoNIC DISTANCE 586.295

RL 148.27 LAL -.00 LOL 43.62 VL 33.063 GAL -2.82 AZL 90.40 HCA 184.65 SMA 190.40 ECC

RP 232.32 LAp .03 LOP 228.27 VP 21.106 GAP 3.10 AZP 89.60 TAL 344.61 TAp 169.27 RCA

RC 217.275 6L -4.15 GP 11.28 ZAL 111.96 ZAP 141.33 ETS 164.08 ZAE 167.38 ETE 78.83 ZAC

PLAN[TOCENTRIC CONIC

C3 10.348 VHL 3.217 OLA 5.58 RAL 155.91RAD 6567.4 VEL 11.478 PTH 2.00 VHp 4.233 DpA

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 0 3 2242.78 -20.24 43.28 8.64 110.23 18 37 26

90.00 7 25 26 4338.98 10.75 191.13 7.00 63.65 8 41 5

100.00 19 24 2 1971.90 -21.10 23.00 8.29 111.68 19 56 54

100.00 8 44 8 4285.10 11.57 172.03 6.57 62.25 9 55 33

110.00 20 38 20 1739.39 -23.40 4.26 7.20 115.66 21 7 19

110.00 9 46 20 4090.37 13.75 155.98 5.30 58.39 10 54 31

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6669 TRA-1.4222 TC3 3.8604 BAU .3976 _k'wT 3749.3 SGR 1469.3 $63 1525.6

ROE .2287 flRA -.3696 RC3 1.9384 FAU .27999 RRT .9557 RRF -.9993 RTF -.9554

FOE-2.388T FRA 4.5396 FC-23.4240 BSP 13772 SG8 4027.0 R23 -.2561 R13 -.9659

BDE .7050 BRA 1.4695 0C3 4.3197 FSP 4951 SGI 4006.6 $62 404.7 THA 20.75

EARTH TO MARS

.22642 INC .3887 Vl 30.050

147.29 APO 233.51 V2 23.670

101.12 ETC 255.59 CLP 142.77

6.95 RAp 195.29 ECC 1.1703

1=(3 CST TIM INJ 2 LAT INJ 2 LONG

1642.8 -17.31 35.83

3939.0 7.13 184.33

1371.9 -17.97 15.60

3685.1 7.77 165.31

1139.4 -19.75 357.02

3490,4 9.47 149.50

ORBIT DETERMINATION ACCURACY

ST 1414.0 SR 454.6 SS 1802.9

CRT .9926 CRS .9976 CST .9980

LSA 2334.5 HSA 77.4 SSA 2D.0

EL1 1484.3 EL2 52.4 ALF 17.72

LAUNC'I'I DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOL

RP 231.95 LAP .00 LOP 229.28-VP 21.124 GAP 2.74 AZP 90.00 TAL 344.81 TAp 170.47 RCA 147.32 APo 232.88 v2 23.709

RC 219.295 GL -.03 GP 9.54 ZAL 111.62 ZAF 140.64 ITS 166.70 ZAE 169.26 ETE 83.85 ZAC 99.39 ETC 255.67 CLP 141.63

PLANETOCENTRJC CONIC

C3 10.137 VHL 3.184 DLA 9.57 RAL 157.05 RAD 6567.4 VEL 11.468 pTH 1.99 VHp 4.118 DpA §.41 RAp 194.45 ECC 1.1665

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

90.00 17 33 37 2365.96 -22.93 51.30 10.56 107.08 18 15 3 1766.0 -20.38 43.56

90.00 8 0 59 4407.51 6.69 183.61 7.84 62.42 9 14 27 3807.5 2.94 176.93

1H0.00 18 59 39 2088.45 -23.84 30.58 10.24 108.59 19 54 28 1488.4 -21.08 22.87

100.00 g 17 38 4160.25 7.53 164.97 7.39 60.99 10 26 58 3560.3 3.60 158.39

110.00 20 18 36 1841.43 -26.25 10.82 9.24 112.75 20 49 17 1241.4 -22.94 3.22

110.00 10 15 11 3980.04 9.73 149.96 6.05 57.07 11 21 31 3380.0 5.33 143.64

FLIGHT TIME 254.00 ARRIVAL DATE JUL 18 1965

DISTANCE 590.055 EARTH T0 MARS

43.62 VL 35.046 GAL "2.77 AZL 90.00 HCA 185.66 SHA 190.10 ECC .22503 INC .0000 vl 30.050

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5654 TRA-1.3976 TC3 3.8288 8AU .5670 SGT 3672.2 SGR 1253.6 SG3 1614.1 ST 1275.2 SR 546.1 SS 1582.5

ROE .1658 RRA -.3147 RC3 1.6861FAU .29429 RRT .9527 RRF -.9985 RTF -.9545 CRT .9921CRS .9914 CST ,9987

FOE-1.9494 FRA 4.9181 FC-25.1336 6SP 13468 8GB 3880.3 R23 -.2638 R13 -.9631 LSA 2060.5 HSA 52.4 SSA 41.8

80E .5892 8RA 1.4326 BE3 4.1836 FSP 5310 SG1 3863.4 $62 362.0 THA 18.18 ELI 1320.7 EL2 42.0 ALF 15.08

LAUNCH DATE NOV 6 1964 FLIGHT TIME 256.00 ARRIVAL DATE JUL 20 1965

DISTANCE 593.825 EARTH TO MARS

LOL 43.62 VL 33.030 GAL -2.73 AZL 89.72 HCA 186.67 SMA 189.81 ECC .22371 I_C .2806 Vt 30.050

LOP 230.29 VP 21.143 GAP 2.38 AZP 90.28 TAL 345.00 TAp 171.67 RCA 147.35 APO 232.28 V2 23.748

6P 8.30 ZAL 111.21 ZAP 139.72 ETS 168.62 ZAE 170.51 ETE 91.17 ZAC 98.14 ETC 255.72 CLP 140.44

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 231.37 LAp -.03

RC 221.297 GL 2.90

PLANETOCENTRIC CONIC

C3 10.008 VHL 3.164 DLA 12.43 RAL 157.79 RAD 6567.4 VEL 11.463 PTH 1.99 VHp 4.016 OpA 4.37 RAP 193.77 ECC 1.1647

LNCH AZI4TH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME

90.00 17 12 57 2438.58 -24.64 57.55 12.01 104.41 17 53 36

90.00 8 27 34 4309.79 3.58 176.11 8.60 61.89 9 39 24

100.00 18 40 41 2175.66 -25.61 36.45 11.72 105.98 19 16 56

100.00 9 42 32 4067.94 4.45 139.85 8.12 60.41 10 50 20

110.00 20 3 19 1917.07 -28.14 15.89 10.80 110.26 20 35 16

110.00 10 36 22 3899.29 6.72 145.63 6.72 56.40 11 41 22

DIFF£REMTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4946 TRA-1.3852 TC3 3.7628 BAU .5419 SGT 3588.9 _ 1101.8 SG3 1695.8

ROE .1300 RflA -.2746 tiC3 1.4986 FAU .30695 RRT .9503 RRF -.9973 RTF -.9542

FDE-I.S992 FRA 5.2451 FC-26.5522 BSP 13160 SGB 3754.2 R23 -.2657 R13 -.9614

BOE .5114 8RA 1.3925 BC3 4.0500 FSP 5695 SGI 3739.7 862 329.1 THA 16.39

PO CST TIM INJ 2 LAT INJ 2 LONG

1858.6 -22.42 49.58

3709.8 -.21 171.48

1575.7 -23.17 28.50

3467.9 .48 153.31

1317.1 -25.12 8.02

3299.3 2.25 139.41

ORBIT DETERMIHATION ACCURACY

ST 1176.6 8R 282.1 SS 1437.S

CRT .9911CRS .9774 CST .9945

LSA 1875.7 MSA 104.1 SSA 27.5

EL1 1209.4 EL2 36.5 ALF 13.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE kK_¥ E 1964

HELIOCENTRIC CONIC

RL 146.27 LAL -.DO

RP 231.20 LAP -.OG

RC 229.281GL 5.10

PLANETOCENTR|C CONIC

C3 9.914 VHL 3.149

LNCH AZMTH LNCM TIME

90.00 lS 55 56

90.00 9 48 34

100.00 18 25 7

100.00 10 2 4

110.00 19 50 59

110.OO 10 52 46

FL|GHT T|ME 258,00 ARRIVAL DATE JUL 22 1965

DISTANC_ 597.609 EARTH TO MARS

LOt. 43.62 VL 33.015 GAL -2.68 AZL 89.51 HCA 187.68 SMA 169.54 [CC .22246 INC .4856 Vt 30.050

LOP 231.30 VP 21.163 GAF 2.03 kip 90.48 TAL 345.18 TAp 172.87 RCA 147.38 Apo 231.71 V2 29.788

GP 7.39 ZAL 110.60 2Ap 138.65 ETS 170.07 ZAE 171.24 ETE 100.40 ZAC 97.20 ETC 255.76 CLP 139.20

DLA 14.60 RAL 158.29 RAO 6567.4 VEL 11.459 PTH 1.99 VHP 3.922 DPA 3.63 RAp 199.18 ECC 1.1632

L-I TIME INJ LAT INJ LON; |NJ RT ASC [NJ AZMTH INJ TIME PO_CST TIM [NJ 2 LAT INJ 2 LONG

2531.68 -25.79 .62.61 13.11 102.12 17 38 8 1931.9 -29.86 54.47

4292.79 1.10 173.81 9.24 61.70 9 59 7 3632.7 -2.70 167.18

2244.27 -26.80 41.20 12.85 103.75 19 2 31 1644.3 -24.65 33.06

3995.57 2.01 155.86 8.73 60.17 11 6 40 3395.6 -1.98 149.54

1975.91 -29.46 19.96 11.99 108.18 20 23 49 1375.9 -26.69 11.87

3836.70 4.35 142.35 7.27 56.06 11 56 44 3236.7 -.14 136.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4481 TRA-1.3208 TC3 S.7034 BAU .5234 SGT 3503.2 SGR 995.4 963 1782.8 ST 1106.7 SR 245.4 99 1958.2

ROE .1114 RRA -.2410 RC3 1.3701 FAU .32178 RRT .9472 RRF -.9955 RTF -.9535 CRT .9680 CRS .9549 CST .9860

FDE-1.S680 FRA 5.4877 FC-28.0985 6SP 12663 668 3641.8 R23 -.2660 R13 -.9599 LSA 1762.4 MSA 153.0 SSA 29.1

DOE .4617 BRA 1.3426 6C3 3.9487 FSP 5963 SGI 3628.8 S;2 308.1 THA 15.18 ELI 1133.0 EL2 37.0 ALF 12.37

LAUNCH DATE NOV G 1964 FLIGHT TIME 260.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC DISTANCE 601.499 EARTH TO MARS

RL 148.27 LAL -.00 LOt. 43.62 VL 33.000 GAL -2.63 AZL 69.35 HCA 188.70 SldA 189.28 ECC .22124 INC .6475 vl 30.050

RP 230.62 LAP -.10 LOP 232.31 VP 21.186 GAP 1.67 AZP 90.64 TAL 345.41 TAp 174.11 RCA 147.41 APO 291.18 V2 23.827

RC 225.247 GL 6.62 GP 6.69 ZAL 110.29 ZAP 137.42 ETS 171.21 ZAE 171.47 ET( 111.14 ZAC 96.45 ETC 255.79 CLP 137.85

PLAN(TOCENTRIC CON|C

C3 9.824 VHL 3.134 DLA 16.36 RAL 158.59 RAO 6567.4 VI[L

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ I.QNG |NJ

90.00 16 40 32 2593.55 -26.60

90.00 9 5 51 4167.43 -1.01

100.00 16 11 S 2301.61 -27.67

100.00 10 18 1 3934.61 -.06

110.00 19 39 39 2024.44 -30.44

110.00 11 5 55 3784.54 2.36

DIFFERENTIAL C_Rfl(CTION9

TOE .9653 TRA -.7262 TCS 5.9181BAU .6015

ROE .1595 RRA -.1572 RC3 1.4696 FAU .39829

F0(-2.5419 FRA 4.2713 FC-35.0991 8_IP 2205

BOE .9775 6RA .7430 BE3 6.1027 FSP 3319

11.455 PTH 1.99 VHP 3.830 DPA 3.13 RAp 192.59 ECC 1.1617

RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

66.95 13.84 100.09 17 23 45 1993.6 -24.93 58.67

170.16 9.66 61.70 10 15 19 3567.4 -4.79 163.52

45.24 13.61 101.79 18 49 25 1701.6 -25.76 36.96

152.52 9.13 60.11 11 23 35 3334.6 -4.04 145.99

23.40 12.82 106.37 20 13 23 1424.4 -27.89 15.13

139.62 7.61 55.89 12 9 O 3164.5 -2.13 193.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4334.9 STIR 1020.1 963 2066.2 ST 1816.2 SR 296.0 SS 1750.5

RflT .9892 RRF -.9956 RTF -.9751 CRT .9963 CRS .9846 CST .9665

SGB 4453.3 RZ5 -.2047 RI3 -.9767 LSA 2518.7 MSA 326.6 SSA 3.7

$G1 4450.9 562 145.7 THA 13.12 EL1 1640.0 EL2 25.0 ALF 9.22

LAUNCH DATE NOV 6 1964 FLIGHT T|ME 262.00 ARRIVAL DATE JUL 26 1965

HEL|OCENTR1C CON1C

RL 148.27 LAL -.00 LOL 43.62 VL

RP 230,43 LAp -.13 LOP 239.33 VP 21.209 GAP 1.54 AZP

RC 227.199 ;L 6.19 GP 6,13 ZAL 110.03 ZAP 136.23 ET6

PLANETOCENTflIC CONIC

CS 9.767 VHL 3.125 DLA 17.71RAL 158.87 RAD 6567.4 VEL 11.452 PTH 1.99 VHp 3.753 DpA 2.72

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH [NJ TIME PO CST TIM

90.00 16 28 39 2643.10 -27.14 70.47 14.60 98.40 17 12 42 2043.1

90.00 9 20 29 4115.59 -2.66 167.27 10.22 61.60 10 29 5 3515.6

100.00 16 0 21 2947.37 -28.26 46.51 14.59 100.17 16 39 28 1747.4

100.00 10 $1 28 3886.56 -1.69 149.88 9.66 60.15 11 36 15 3286.6

110.00 19 31 19 2062.74 -31.14 26.16 13.65 104.67 20 5 42 1462.7

110.00 11 16 59 3743.95 .81 137.51 6.10 55.83 12 19 23 3144.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3660 TRA-1.2434 TC3 3.4540 9AU .4771 6GT 3292.0 Sr, R 651.5 SG3 1951.5

ROE .0922 RRA -.1955 RC3 1.1917 FAU .54897 RRT .9354 RRF -.9902 RTF -.9488

FDE -.9614 FRA 5.9978 FC-30.9316 BSP 12045 _ 3400.3 R23 -.2704 RI3 -.9547

60( .3774 6RA 1.2567 DC3 3.6536 FSP 6623 _1 3567.T S;2 292.5 THA 13.71

DISTANCE 605.211 EARTH TO MARS

$2.g86 GAL -2.60 AZL 89.23 HCA 18g.72 SMA 189.04 ECC .22016 INC .7758 Vl 30.050

90.76 TAL 545.51 TAp 175.23 RCA 147.42 Apo 230.66 v2 23.867

172.12 ZAE 171.33 ETE 121.18 ZAC 95.84 ETC 255.81CLP 136.58

RAp 192.15 ECC 1.1607

INJ 2 LAT INJ 2 LONG

-25.70 62.10

-6.45 160.60

-26.57 40.12

-5.65 143.33

-28.78 17.75

-3.68 131.30

ORBIT DETERMINATION ACCURACY

ST 9§4.8 SR 204.5 99 1273.9

CRT .9729 CRS .8756 CST .9579

LSA 1605.5 MSA 238.5 SSA 21.2

EL1 1004.7 EL2 46.4 ALF 11.45

LAUNCH DATE NOV 6 1964 FLIGHT TIME 264.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC C.CNIC

RL 148.27 LAL -.DO

RP 230.05 LAp -.16

RC 229.120 GL 9.32

PLANETOCENTRIC CONIC

C3 9.703 VHL 3.115

LMCH AZI4TH LNCH TIME

gO.DO 16 IT 14

90.00 9 33 12

100.00 17 SO 6

1DO.DO lO 43 2

110.00 19 23 ZO

liD.DO 11 26 17

DIFFERENTIAL CGRRECTIONS

TOE .3450 TRA-I.1R09

ROE .0892 RRA -.1TT6

FOE -.6236 FRA 6.2110

DOE .3593 BRA 1.2041

DISTANCE 609.032 EARTH TO MARS

LOL 43.62 VL 32.974 GAL -2.56 AZL 89.12 HCA 190.74 SMA 188.81 ECC .21910 lNC .8773 vl 30.050

LOP 234.36 VP 2t.234 GAP 1.01 AZP 90.86 TAL 345.66 TAp 176.40 RCA 147.44 APO 230.18 v2 23.907

5.67 ZAL 109.68 ZAP 134.93 ET6 172.88 zAE 170.76 ETE 130.68 ZAC 95.32 ETC 255.83 CLP 135.21

DLA 16.67 flAL 159.04 flAO 6567.3 V(L 11.450 PTH 1.99 VHp 3.674 DpA 2.45 RAp 191,62 ECC 1.1597

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2667.26 -27.54 73.64 15.09 96.86 17 2 2 2087.3 -26.30 65.20

4068.62 -4.16 164.65 10.59 61.97 10 41 1 3468.8 -7.90 157.95

2397.65 -29.71 51.44 14,91 98.69 16 29 54 1787.9 -27.21 42.95

3843.48 -3.t5 147.52 10.02 60.26 11 47 6 3243.5 -7.06 LAJ).94

2096.15 -31.70 28.60 14.25 103.52 19 58 16 1496.1 -29.51 20.DS

3707.95 -.57 135.63 8.41 55.82 12 28 5 3108.0 -5.05 129.41

MID-TOURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.3467 BAU .4585 $GT 3179.3 Srdt 804.6 963 2040.6 8T 942.7 9R 195.3 SS 1291.2

tiC3 1.1361FAU .36416 RRT .9304 RRF -.9666 flTF -.9471 CRT .9639 CRS .6212 CST .9384

FC-32.4917 BSP 11448 SG8 3279.5 R23 -.2660 R13 -.9528 LSA 1561.8 MSA 279.0 SSA 20.7

BC3 3.5343 FSP 6894 $61 3266.9 5G2 287.1 THA 13.35 ELI 961.4 EL2 51.0 ALF 11.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19S4)
i,

LAUNCH OATE NOV 6 1964

HELIOCENTRIC C_IC

RL 148.27 LAL -.00

kp 229.67 LAP -._0

RC 231.027 GL 10.27

PLANETOCENTRIC CONIC

C3 9.644 VHL 3.105

LNCH AZNTH LNCH TIME

90.00 16 6 SS

90.00 9 44 28

100.00 17 40 SS

100.00 10 53 11

110.00 19 IS 15

110.00 11 34 20

FLIGHT TIME 266.00 ARRIVAL DATE JUL 30 1965

DISTANCE 812.862 EARTH TO MARS

LOt. 43.62 VL 32.981 GAL -2.$3 AZL 89.04 HCA 191.76 SMA 188.$9 ECC .21810 INC .9634 vl 30.050

LOP 235.38 VP 21.261 GAP .68 AZP 90.94 TAL 345.80 TAp I77.58 RCA 147.4G APO 229.72 V2 23.948

GP 5.30 ZAL 109.SS ZAP 133.56 ETS 173.52 ZAE 169.92 ETE 138.75 ZAC 94.87 ETC 255.85 CLp 133.79

DLA 19.85 RAL 159.15 RAD 6567.3 VEL 11.447 PTH 1.99 VHP 3.600 DpA 2.27 RAP 191.12 ECC 1.1587

L-I T|ME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2728.23 -27.83 76.46 15.48 95.48 18 $2 22 2126.2 -26.78 67.95

4027.44 -5.50 162.33 10.91 62.18 10 $1 SS 3427.4 -9.19 155.58

2423.25 -29.05 54.01 15.33 97.38 18 21 16 1823.3 -27.73 45.46

3803.86 -4.42 145.43 10.32 60.41 11 56 37 $20§.7 -8.33 138.82

2124.97 -32.14 30.74 14.71 102.33 19 51 38 1525.0 -30.11 22.11

3676.70 -1.76 134.00 8.66 55.86 12 35 37 3076.7 -6.23 127.76

DIFFERENTIAL CORRECTIONS

TOE .3221 TRA-1.1419 TC3 3.1924 8AU .4350

ROE .0877 RRA -.1636 RCS 1.0907 FAU .$7864

FD( -.6821FRA 6.4399 FC-SS.9904 8SP 10980

BDE .3338 BRA 1.1536 BC3 3.3736 FSP 7213

LAUNCH DATE NOV 6 1964

HELIO(ENTRIC CONIC

RL 148.27 LAL -.00

RP 229.28 LAp -.23

RC 232.915 GL 11.09

PLANETOCENTRIC CONIC

C3 9.586 VHL S.096

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 57 29 2761.08 -28.03

90.00 9 54 35 3990.31 -6.68

100.00 17 32 31 2454.65 -29.30

100.00 11 2 14 3771.97 -5.5§

110.00 19 9 SO 2150.18 -32.49

110.00 11 41 25 3649.20 -2.81

DIFFERENTIAL C_RRECTIONS

TDE .SOS1 TRA-I.0919 TC3 3.0268 8AU .4109

ROE .0877 RRA -.1515 RC3 1.0564 FAU .39362

FOE -.5554 FRA 6.6682 FC-35.5415 8SP 10451

BOE .3155 BRA 1.1024-f)_] 3.2058 FSP 7525

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3049.9 SGR 766.8 863 2128.4 ST 899.0 SR 189.4 SS 1257. S

RRT .9227 RRF -.9824 flTF -.9437 CRT .9518 CRS .7592 CST .9167

SG8 3144.8 RZS -.2692 RIS -.9497 LSA 1525.2 MSA $14.2 SSA 20.7

SG1 3131.6 SG2 287.9 THA 13.17 EL1 916.9 EL2 57.0 ALF 11.38

FLIGHT TIME 268.00 ARRIVAL DATE AUG 1 1965

DISTANCE 616.704 EARTH TO MARS

L04. 43.62 VL 32.950 GAL -2.50 AZL 88.96 HCA 192.79 SMA 188.39 EGC .21716 INC 1.0359 vl 30.050

LOP 236.41 vP 21.288 GAP .36 AZP 91.01 TAL 345.92 TAp 178.71 RCA 147.48 Apo 229.30 v2 23.988

GP 4.98 ZAL 109.05 ZAp IS2.14 ETS 174.06 ZAE 168.82 ETE 145.33 ZAC 94.47 ETC 255.87 CLP 152.34

DLA 20.69 RAL 159.24 RAD 6567.3 VEL 11.445 pTH 1.99 VHp 3.528 DpA 2.16 RAp 190.60 ECC 1.1578

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.99 15.79 94.22 16 43 30 2161.1 -27.15 70.43

160.23 11.20 62.42 11 1 S 3390.3 -10.32 153.45

56.31 15.66 9_.19 18 13 25 1854.7 -28.14 47.70

143.57 10.59 60.58 12 5 G 3172.0 -9.43 136.93

32.62 15.09 101.27 19 45 40 1550.2 -30.59 23.91

132.56 8.89 55.92 12 42 14 3049.2 -7.27 126,31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5¢,T 2914.3 SGR 737.7 SG3 2219.8 ST 858.8 SR 186.6 Ss 1262.s

RRT .9139 RRF -.9776 flTF -.9396 CRT .9385 CRS .6930 CST .8934

3006.2 R23 -.2713 R13 -.9461 LSA 1498.8 NSk 345.4 SSA 21.0

SGI 2992.0 SGZ 291.7 THA 13.15 ELI 876.6 EL2 63.1 ALF 11.59

LAUNCH DATE NOV 6 1964 FLIGHT TIME 270.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 228.89 LAp -.26

RC 234.776 GL 11.79

PLANETO(ENTRIC CONIC

CS 9.535 VHL 3.088

LNCH AZMTH LNCH TIME

90.00 15 46 47

90.00 10 3 48

100.00 17 24 52

100.00 11 10 24

110.00 19 4 3

110.00 11 47 42

DISTANCE 620.557 EARTH TO MARS

LOL 43.62 VL 32.939 GAL -2.47 AZL 88.g0 HCA 193.85 SMA 188.19 ECC .21627 |NC 1.0988 vl 30.050

LOP 237.44 vP 21.317 GAp .04 AZP 91.07 TAL 346.03 TAp 179.86 RCA 147.49 APO 228.69 v2 24.029

GP 4.71 ZAL 106.76 ZAp 130.67 ETS 174.53 ZAE 167.55 (TE 150.61 ZAC 94.11ETC 255.89 CLP 150.84

DLA 21.43 RAL 159.30 RAD 6567.3 VEL 11.442 pTH 1.96 VHp 3.460 DpA 2.11 RAp 190.07 ECC 1.1569

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2792.61 -28.16 81.29 16.04 93.08 18 35 20 2192.6 -27.44 72.69

3956.62 -7.74 1S8.SZ 11.46 62.66 II 9 44 3356.6 -11.54 151.50

2462.81 -29.49 58.39 15.93 95.12 18 6 15 1862.8 -28.47 49.7S

3741.65 -6.56 141.89 10.82 60.77 12 12 46 3141.7 -10.41 135.21

2172.47 -32.77 34.30 15.41 100.31 19 40 16 1572.5 -31.00 25.52

3624.75 -3.74 131.28 9.08 56.00 12 48 7 3024.8 -8.18 125.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .2874 TRA-I.0402 TCS 2.8555 8AU .3845 9GT 2765.9 SGR 714.1 863 2308.5 ST 821.1 SR 185.8 SS 1274.3

ROE .0686 RRA -.1418 RC3 1.0283 FAU .40812 RRT .9037 RRF -.9722 RTF -.9343 CRT .9261CRS .6232 CST .8658

FOE -.4288 FRA 6.9076 FC-37.0533 BSP 9914 ST_B 2856.6 R23 -.2754 R13 -.94_4 LSA 1480.0 MSA 376.6 9SA 21.2

80E .S008 BRA 1.0498 BC3 S.0162 FSP 7868 SG1 2841.1 862 297.T THA 13.28 ELI 839.0 EL2 68.6 ALF 11.92

LAUNCH DATE NOV 6 1964 FLIGHT TIME 272.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC COliC DISTANCE 624.420

RL 148.27 LAL -.00 LOt. 45.62 VL 32.928 GAL -2.44 AZL 88.85 HCA

RP 228.51 LAP -.30 LOP 238.46 VP 21.347 GAP -.27 AZP 91.11 TAL

RC 236.623 GL 12.41 _ 4.48 ZAL 108.53 ZAP 129.16 ETS 174.95 2A1[

PLANETOCENTRIC CONIC

C3 9.487 VHL 3.080 OLA 22.08 RAt, 159.36 RAD 6567.3 VEL 11.440 PTH

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ L.(_G INJ RT ASC INJ

9_,00 15 40 44 2821.39 -28.25 83.39 16.25 92.03 16 27 46

90.00 10 12 15 3925.82 -8.70 156.57 11.69 62.95 11 17 41

100.00 17 17 $1 2508.27 -29.63 60.27 16.16 94.14 17 59 39

100.00 11 17 SO 3714.17 -7.47 140.35 11.04 60.97 12 19 44

110.00 18 59 50 2192.35 -33.00 35.60 15.69 99.45 19 35 22

110.00 11 53 21 3602.88 -4.58 130.14 9.28 56.09 12 53 23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2734 TRA -.9881TC3 2.8302 BAU .3572 8GT 2608.1 SGR 696.4 SG3 2400.7

ROE .0903 RRA -.1328 RC3 1.0081FAU .42338 RflT .8918 RRF -.9863 RTF -.9276

FOE -.3151 FRA 7.1373 FC-38.6358 BSP 9326 968 2899.5 fl23 -.2819 RI3 -.9357

BOE .2879 BRA .9950 BC3 2.8168 FSP 8193 SG! 2882.0 SG2 306.T THA 13.57

EARTH TO MARS

194.86 SMA 188.01 ECC .21544 INC 1.1525 vl 30.050

346.13 TAp 181.00 RCA 147.51 APO 228.52 V2 24.070

166.12 ETE 154.83 ZAC 93.77 ETC 255.91 CLP 129.30

ECC 1.1561

INJ 2 LONG

74.77

149.70

51.57

135.64

26.97

12S.84

ORBIT DETERMINATION ACCURACY

ST 783.4 9R 187.0 SS 1289.8

CRT .9136 CR9 .5541 CST .8379

LSA 1466.4 MSA 401.8 SSA 21.7

EL1 801.9 EL2 74.S ALF 12.41

1.98 VHP 3.396 DpA 2.10 RAp 189.52

AZI4TH INJ TIME PO CST TIM INJ 2 LAT

2221.4 -27.67

3325.8 -12.26

1908.3 -28.74

3114.2 -11.29

1592.4 -31.35

3002.9 -9.00
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 6 1964 PLIGHT TIME 274.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.DO LOL 43.62 VL 52.918 GAL

RP 228.12 LAP -.33 LOP 239.52 VP 21.378 GAP -.58 AZP 91.15 TAL

RC 238.446 GL 12.95 GP 4.28 ZAL 108.31 ZAp 127.60 ET8 175.32 ZAE

PLANETOCENTRIC CONIC

C3 9.441 VHL 3.D73 DLA 22.65 RAL 159.40 RAD 6567.3 VEL 11.438 PTH

DISTANCE 628.294 EARTH TO MARS

-2.42 AZL 88.80 HCA 195.90 SMA 187.84 ECC .21466 INC 1.1993 vl 30.050

346.22 TAp 182.13 RCA 147.52 APO 228.16 V2 24.111

164.59 ETE 158.22 ZAC 93.45 ETC 255.94 CLP 127.72

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 15 33 16 2847.85 -28.30 85.32 16.42

90.00 10 20 6 3897.48 -9.57 154.94 11.92

100.00 17 11 24 2531.44 -29.73 61.98 16.35

100.00 11 24 39 3689.13 -8.30 138.95 11.24

110.00 18 54 5 2210.18 -33.20 57.16 15.93

110.00 11 58 27 3583.15 -5.32 129.10 9.42

DIFFERENTIAL CORRECT|(_IS MI0-COURSE EXECUTION ACCURACY

TDE .2634 TRA -.9292 TC3 2.4043 BAU .3283 SGT 2439.1SGR 682.8 SG3 2493.3

ROE .0928 RRA -.125D RC3 .9930 FAU .43877 RRT .8773 RRF -.9600 RTF -.9186

FDE -.2148 FRA 7.3621 FC-40.2343 8SP 8685 8GB 2532.9 R23 -.2920 R13 -.9283

8DE .2792 BRA .9376 BC3 2.6013 F SP 8509 $61 2512.8 SG2 318.i THA 14.05

1.98 VHp 3.334 OpA 2.14 RAp 188.94 ECC 1.1554

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

91.06 16 20 44 2247.6 -27.85 76.68

63.22 11 25 3 3297.5 -13.09 148.03

93.24 17 53 35 1931.4 -28.97 53.26

61.18 12 26 8 3089.1 -12.08 132.21

98.67 19 30 55 1610.2 -31.64 28.28

56.18 12 58 11 2983.1 -9.73 122.78

ORBIT DETERMINATION ACCURACY

ST 748.6 SR 189.8 SS 1308.2

CRT .9043 CRS .4886 CST .8069

LSA 1458.3 MSA 425.0 SSA 22.2

EL1 768.2 EL2 79.0 ALF 15.05

LAUNCH DATE NOV 6 1964 FLIGHT TIME 276.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.DO LOL 43.62 VL

RP 227.73 LAp -.36 LOP 240.56 VP 21.411 GAP -.88 AZP

RC 240.248 GL 13.44 GP 4.10 2AL 108.12 ZAp 125.99 ETS

PLANETOCENTRIC CONIC

C3 9.399 VHL 3.066 OLA 23.16 RAL 159.45 RAD 6567.3 VEL

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT INJ LONG

90.00 15 26 19 2872.28 -28.32 87.11

90.00 10 27 25 3871.31 -10.37 153.43

100.00 17 5 28 2552.61 -29.80 63.55

100.00 11 30 57 3666.22 -9.05 137.66

110.00 18 49 47 2226.24 -33.33 38.38

110.00 12 3 7 3565.55 -6.00 128.16

DIFFERENTIAL CORRECTIONS

TOE .2337 TRA -.8728 TC3 2.1531BAU .2973

ROE .0954 RRA -.1187 RC3 .9807 FAU .45354

FOE -.1033 FRA 7.6089 FC-41.7749 BSP 8043

8DE .2710 BRA .8808 BC3 2.3660 FSP 8862

D]STANCE 632.178 EARTH TO MARS

32.909 GAL -2.40 AZL 88.76 HCA 196.95 SNA 187.68 ECC .21393 INC 1.2413 Vl 30.050

91.19 TAL 346.30 TAp 183.25 RCA 147.55 APO 227.83 V2 24.152

175.65 ZAE 162.96 ETE 160.97 ZAC 93.15 ETC 255.96 CLP 126.10

11.436 PTH 1.98 VHP 3.276 OpA 2.22 RAp 188.34 ECC 1.1547

INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16.56 90.17 16 14 11 2272.3 -27.99 78.46

12.15 63.50 11 31 56 3271.3 -13.84 146.48

16.53 92.41 17 48 0 1952.6 -29.15 54.81

11.44 61.39 12 32 3 3066.2 -12.80 130.88

16.15 97.96 19 26 53 1626.2 -31.89 29.46

9.58 56.28 13 2 33 2965.3 -10.39 121.82

ORBIT DETERMINATION ACCURACY

ST 713.8 SR 193.2 SS 1332.1

CRT .8972 CRS .4_5 CST .7712

LSA 1456.4 MSA 446.7 SSA 22.7

EL1 734.8 EL2 82.9 ALF 13.83

MID-COURSE EXECUTION ACCURACY

SGT 2261.6 SGR 672.0 $G3 2585.3

RRT .8396 RRF -.9533 RTF -.9065

SCAB 2359.3 R25 -.3068 R13 -.9185

861 2333,8 SG2 332.4 THA 14.63

LAUNCH DATE NOV 6 1964 PLIGHT TIME 278.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC DISTANCE 636.072

RL 146.27 LAL -.00 LOL 45.62 VL 32.901GAL -2.38 AZL 88.72 HCA

RP 227.34 LAP -.39 LOP 241.61 VP 21.444 GAP -1.19 AZP 91.22 TAL

RC 242.030 GL 13.87 GP 3.94 ZAL 107.96 ZAp 124.34 ET6 175.95 ZAE

PLANETOCENTRIC CONIC

C3 9.361VHL 3.060 OLA 23.61RAL 159.50 RAD 6567.5 VEL 11.435 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 19 52 2894.93 -28.31

9O.OO 10 34 16 3847.07 -11.10

100.00 17 O 1 2572.02 -29.85

100.00 11 36 48 3645.22 -9.73

110.00 18 45 53 2240.76 -33.48

110.00 12 7 24 3549.24 -6.61

DIFFERENTIAL CORRECTIONS

TOE .2475 TRA -.8120 TC3 1.8899 BAU .2660

ROE .0986 RRA -.1128 RC3 .9732 FAU .46909

FDE -.0144 FRA 7.8350 FC-43.3833 85P 7516

BDE .2664 8RA .8198 8C3 2.1257 FSp 9174

EARTH TO MARS

197.99 SHA 187.53 ECC .21325 INC 1.2780 Vl 30.050

346.56 TAp 184.36 RCA 147.54 APO 227.52 VZ 24.193

161.25 ETE 163.22 ZAC 92.86 ETC 255.99 CLP 124.44

1.98 VHp 3.220 DpA 2.33 RAp 187.72 ECC 1.1541

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

88.76 16.70 89.33 16 8 6 2294.9 -28.10 80.10

152.03 12.35 63.78 11 38 23 3247.1 -14.54 145.04

64.99 16.68 91.66 17 42 53 1972.0 -29.30 56.23

156.48 11.63 61.60 12 37 33 5045.2 -13.45 129.67

39.50 16.55 97.31 19 23 14 1640.8 -32.11 30.54

127.31 9.73 56.38 15 6 53 2949.2 -10.98 120.95

MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2075.2 SGR 664.7 SG3 2678.6 ST 681.1 SR 198.0 SS 1354.8

RRT .8386 RRF -.9464 RTF -.8904 CRT .8945 CRS .3643 CST .7332

SG8 2179.0 R23 -.3263 R13 -.9060 LSA 1456.7 MSA 464.8 SSA 23.2

SGI 2150.8 SG2 549.4 THA 15.45 EL1 704.1 EL2 85.6 ALF 14.80

LAUNCH DATE NOV 6 1964 PLIGHT TIME 280.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CONIC DISTANCE 639.976

RL 148.27 LAL -.00 LOL 43.62 VL 32.892 GAL -2.57 AZL 88.69 HCA 199.04 SMA

RP 226.95 LAp -.43 LOP 242.66 VP 21.478 GAP -1.47 A ZP 91.24 TAL 346.41 TAp

RC 243.792 GL 14.26 GP 3.80 ZAL 107.82 ZAp 122.65 ETS 176.22 ZAE 159.47 ETE

PLANETOCENTRIC CONIC

C3 9.326 VHL 3.054 DLA 24.01RAL 139.55 RAD 6567.3 VEL 11.433 PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 15 13 52 2915.95 -28.28 90.30 16.82 88.56 16 2 28

90.00 10 40 41 3824.61 -11.77 150.72 12.56 64.06 11 44 26

100.00 16 55 1 2589.82 -29.88 66.31 16.83 90.96 17 38 11

100.00 11 42 14 3623.97 -10.35 135.39 11.82 61.80 12 42 39

110.00 18 42 24 2253.89 -33.59 40.51 16.53 96.73 19 19 58

110.00 12 11 20 3534.66 -7.15 126.54 9.89 56.48 13 10 15

DIFFERENTIAL CCR_ECTION8 HID-COURSE EXECUTION ACCURACY

TOE .2430 TRA -.7503 TC3 1.5984 8AU .2329 SGT 1880.4 SGR 659.2 SG3 2769.7

ROE .1020 RRA -.1077 RC3 .9671FAU .48386 RRT ,8108 RRF -.9392 RTF _.8672

FOE .0787 FRA 8.0742 FC-44.9154 81P 6570 S_ 1992.6 R23 -.3543 R13 -.8884

8DE .2635 8RA .7580 8C3 1.8682 FSP 9505 961 1957.8 862 570.6 THA 16.47

EARTH TO MARS

187.39 ECC .21261 INC 1.5113 vl 30.050

185.46 RCA 147.54 APO 227.23 v2 24.235

165.09 ZAC 92.58 ETC 256.02 CLP 122.73

3.168 DpA 2.48 RAP 187.06 ECC 1.1535

PO CST TIM INJ 2 LAT INJ 2 LONG

2315.9 -28.18 81.64

3224.6 -15.17 143.69

1989.8 -29.43 57.54

3026.0 -14.04 128.54

1653.9 -32.30 31.51

2934.7 -11.51 120.16

ORBIT DETERMINATION ACCURACY

ST 649.9 SR 203.3 SS 1380.8

CRT .8965 CRS .3087 CST .6883

LSA 1461.9 NSA 482.3 SSk 23.7

EL1 675.4 EL2 86.7 ALF 15.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV _ 1864

HELIOCENTR|C O_lIC

RL 148.27 LAL -.00

RP 226.56 LAP -.46

RC 245.534 GL 14.62

PLANETC_ENTR1C CONIC

C3 9.296 VNL 3.049

LNCH AZMTH LNCH TIME

90.00 15 6 20

90.00 10 46 44

100.00 16 50 29

100.00 11 47 17

110.00 18 39 16

110.00 12 14 59

DIFFERENTIAL CORRECTIONS

TOE .2405 TRA -.6858 TC3 1.2903 BAU .2001

ROE .1058 RRA -.1032 RC3 .9634 FAU .49662

FLIGHT TIME 282.00 ARRIVAL DATE AUG 15 1965

DISTANCE 643.890

LOL 43.62 VL 52.885 GAL -2.36 AZL 88.66 HCA 200.10 SNA

LOP 243.71 VP 21.514 GAP -1.76 AZP 91.26 TAL 346.45 TAp

GP 3.67 ZAL 107.70 ZAP 120.92 ETS 176.48 ZAE 157.63 ETE

EARTH TO MARS

187.25 ECC .21202 INC 1.3414 vl 30.050

186.55 RCA 147.55 APO 226.96 V2 24.277

166.67 ZAC 92.30 ETC 256.05 CLP 120.99

DLA

L-I TIME INJ LAT

2935.45 -28.24

3803.82 -12.39

2606.15 -29.89

3608.35 -10.92

2265.77 -33.66

3521.49 -7.65

24.37 RAL 159.62 RAD 6567.3 VEL 11.432 pTH 1.98 VHp

INJ LONG INJ RT ASC IHJ AZNTH INJ TIME

91.73 16.94 87.85 15 57 16

149.51 12.77 64.33 11 50 8

67.53 16.97 90.32 17 33 _5

134.39 12.01 62.00 12 47 26

41.42 16.72 96.19 19 17 2

125.84 10.04 56.58 13 13 40

MID-COURSE EXECUTION ACCURACY

SGT 1680.8 SGR 655.6 SG3 2860.2

RRT _7742 RRF -.9319 RTF -.8338

5798 SG8 1804.1 RZ3 -.3913 R13 -.8642

9835 SG1 1760.1 sg2 396.3 THA 17.73

FLIGHT TIME 284.00

DrSTANCE 647.814

-2.35 AZL 88.63 HCA 201.16 SMA

FOE .1646 FRA 8.3105 FC-46.4393 6SP

BOE .2627 BRA .6935 BC3 1.6103 FSP

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOL 43.62 VL

RP 226.17 LAP -.49 LOP 244.77 VP

32.878 GAL

21.550 GAP -2.04 AZP 91.28 TAL $46.48 TAp

3.119 DpA 2.65 RAp 186.39 ECC 1.1530

PO CST TIN INJ 2 LAT INJ 2 LONG

2335.5 -28.24 85.06

3203.8 -15.74 142.44

2006.2 -29.53 58.74

3008.4 -14j58 127.51

1665.8 -32.46 32.40

2921.5 -11.99 119.44

OR6IT DETERMINATION ACCURACY

ST 620.5 SR 209.2 SS 1407.3

CRY .9030 CRS .2583 CST .6368

LSA 1470.0 MSA 498.0 SSA 24.2

EL1 649.1 EL2 85.9 ALF 17.24

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

187.13 ECC .21148 INC 1.3687 vl 30.050

187.64 RCA 147.56 APO 226.70 V2 24.318

168.00 ZAC 92.03 ETC 256.09 CLP 1t9.21RC 247.25_ GL 14.94 GP 3.55 ZAL 107.62 ZAP 119.15 ETS 176.71 zAJ[ 155.73 ETE

PLANETOCENTRIC CONIC

CS 9.268 VNL S.044 OLA 24.69 RAL 159.69 RAD 6367.3 VEL 11.431PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZlATH

90.00 13 3 16 2933.53 -28.19 93.05 17.06 87.19

3.073 DpA 2.84 RAp 185.68 ECC 1.1525

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 52 29 2353.5 -28.28 84.38

90.00 10 52 26 3784.60 -12.95 148.$8 12.99 64.60 11 55 30

100.00 16 46 22 2621,10 -29.89 88.64 17.11 69.74 17 30 3

100.00 11 52 0 $392.27 -11.43 133.47 12.21 62.19 12 51 53

110.00 18 36 31 2276.31 -33.76 42.25 16.90 93.71 19 14 27

110.00 12 18 21 3509.62 -8.09 125.21 10.21 36.68 13 16 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2386 TRA -.6189 TC3 .9585 BAU .1882 SGT 1478.5 _ 653.4 SG3 2948.1

ROE .1093 RRA -.0992 RC3 .9610 FAU .31286 RRT .7217 RRF -.9243 RTF -.7830

FOE .2503 FRA 8.5451 FC-47.9046 6SP 4966 $GJ3 1616.4 R23 -.4417 R13 -.8290

BOE .2825 BRA .6268 BC3 1.3573 FSP 10154 $t11 1558.4 $62 429.1 THA 19.20

3184.6 -16.27 141.27

2021.1 -29.61 59.85

2992.3 -15.06 126.56

1676.5 -32.60 33.21

2909.6 -12.42 118.79

ORBIT DETERMINATION ACCURACY

ST 591.5 SR 215.5 SS 1434.5

CRT .9132 CRS .2111CST .5777

LSA 1480.7 NSA 510.9 SSA 24.7

EL1 624.0 EL2 83.2 ALF 18.75

LAUNCH OATE NOV S 1964 FLIGHT TIRE 286.00

HELIOCENTRIC CONIC DISTANCE 651.747

RL 148.27 LAL -.00 LOL 45.62 VL 32.871GAL -2.34 AZL 88.61HCA 202.22 SMA

RP 225.78 LAP -.55 LOP 245.83 VP 21.587 GAP -2.31 AZP 91.29 TAL 346.49 TAp

RC 248.859 GL 13.23 GP 3.44 ZAL 107.56 ZAP 117.34 ET8 176.93 ZAE 153.78 ETE

PLANETOCENTRIC CONIC

CS 9.245 VHL 3.0410LA 24.97 RAL 159.78 RAO 6567.3 VEL 11.430 PTH 1.98 VHp 3.031 DFA 3.06 RAp 184.95

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 14 58 38 2970.23 -28.13 94.26 17.19 86.56 15 48 8 2570.2 -28.30

90.00 10 57 47 3766.93 -13.47 147.33 13.21 64.85 12 0 33 3166.9 -16.75

100.00 16 42 41 2634.73 -29.88 69.65 17.26 89.20 17 26 36 2034.7 -29.67

100.00 11 56 24 3577.66 -11.89 132.63 12.41 62.37 12 56 2 2977.7 -15.50

110.00 18 34 6 2286.17 -35.82 43.00 17.08 95.27 19 12 12 1686.2 -32.72

110.00 12 21 29 3498.98 -8.49 124.64 10.58 56.76 13 19 48 2899.0 -12.81

ARRIVAL DATE AUG 1g 1965

EARTH TO MARS

187.01ECC .21098 INC 1.5934 vl 30.050

188.71RCA 147.56 APO 226.47 V2 24.360

169.14 ZAC 91.76 ETC 256.13 CLP 117.39

ECC 1.1521

INJ 2 LONG

85.60

140.19

60.85

125.69

$3.94

118.20

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2396 TRA -.3501TC3 .6085 BAU .1405 SGT 1283.9 SGR 632.7 SG3 3034.4 ST 567.1SR 222.5 9S 1460.7

ROE .1134 RRA -.0g55 RC3 .9603 FAU .52693 RRT .6437 RRF m.9167 RTF ".7028 CRT .9278 CRS .1720 CgT .5111

FDE .3181 FRA 8.7751 FC-49.3431 6SP 4167 S_ 1440.3 R23 -.5103 RI3 -.7_57 LSA 1493.5 MSA 523.0 SSA 25.2

80E .2650 8RA .5583 BC3 1.1368 FSP 10460 SG1 1361.1 SG2 471.2 THA 20.72 ELI 604.2 EL2 77.9 ALF 20.36

LAUNCH DATE NOV 6 1964 FLIGHT TIME 288.00 ARRIVAL DATE AUG 21 1965

HELIC_ENTRIC C_IC DISTANCE 655.690 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.865 GAL -2.54 AZL 88.58 HCA 203.26 SMA 186.91 ECC .21053 INC 1.4163 vl 30.050

RP 225.38 LAP -.56 LOP 246.90 VP 21.625 GAP -2.56 AZP 91.30 TAL 546.49 TAp 189.78 RCA 147.56 APO 226.26 V2 24.402

RC 250.643 GL 15.50 GP 3.34 ZAL 107.53 ZAP 115.49 ETS 177.14 ZAE 151.77 ETE 170.13 ZAC 91.49 ETC 256.17 CLP 115.5A

PLANETOCENTRIC CONIC

C3 9.225 VHL 3.037 OLA 25.22 RAL 159.89 RAO 6567.3 VEL 11.429 PTH 1.98 VHp 2.992 DpA 3.29 RAp 184.19 ECC 1.1518

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

90.00 14 54 27 2985.56 -28.06 95.38 17.32 86.03 15 44 13 2585.6 -28.52 86.72

90.00 11 2 47 3750.76 -13.93 146.38 13.44 65.10 12 5 18 3150.8 -17.18 139.20

100.00 16 39 26 2647.10 -29.87 70.57 17.42 68.72 17 23 33 2047.1 -29.73 61.77

100.00 12 0 29 3564.46 -12.31 131.87 12.62 62.54 12 59 54 2964.5 -15.89 124.91

110.00 18 32 2 2294.83 -33.88 43.67 17.27 94.87 19 10 17 1694.8 -32.83 34.59

110.00 12 24 23 3489.49 -8.85 124.13 10.56 56.85 13 22 53 2889.5 -13.15 117.68

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2409 TRA -.4784 TC3 .2382 6AU .1220 $GT 1103.6 SGR 652.6 SG3 3116.7 ST 544.2 SR 229.3 SS 1488.3

ROE .1174 RRA -.0922 RC3 .9597 FAU .54009 RRT .3221RRF -.9089 RTF -.5730 CRT .9446 CRS .1335 CST .4317

FOE .3941 FRA 9. 0073 FC-50.6833 BSP 3367 SG8 1264.0 R23 -.6031 R13 -.6896 LSA 1509.6 NSA 533.3 SSA 25.7

BDE .2680 6RA .4872 BC5 .9888 FSP 10769 SG1 1171.6 SG2 525.3 THA Zl.TO ELI 586.4 EL2 69.9 ALF 22.05
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 6 1984

HELIOCENTRIC CO_lIC

RL 148.21 LAL -.00

RP 224.99 LAP -.59

RC 252.307 GL 13.73

PLANETOCENTRIC CONIC

C3 9.210 VHL 3.035

LNCH AZMTH LNCH TIME

90.00 14 50 43

90.00 11 T 27

100.00 18 36 37

100.00 12 4 16

110.00 18 30 18

110.00 12 27 5

FLIGHT TIME 290.00 ARRIVAL DATE AUk 23 1965

DISTANCE 659.642 EARTH TO MARS

LOL 43.62 VL 32.859 GAL -2.34 AZL 88.56 HCA 204.35 SMA 186.81 £CC .21011 INC 1.4372 vl 30.050

LOP 247.97 VP 21.865 GAP -2.85 AZP 81.31TAL 346.48 TAp 190.83 RCA 147.56 APO 228.06 V2 24.444

GP 3,24 ZAL 107.52 ZAp 113.62 ETS 177.35 ZAE 149.73 ETE 170.99 ZAC 91.22 ETC 256.22 CLp 113.66

DLA 25.45 RAL 160.01 RAD 6567.3 VEL 11.428 PTH 1.98 VHp 2.956 DpA 5.55

L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2999.55 -27,99 96.40 17.47 85.52 15 40 44 2399.5

3736.11 -14.35 145.50 13.68 65.32 12 9 44 3136.1

2658.24 -29.85 71.40 17.58 88.29 17 20 55 2058.2

3552.66 -12.68 131.19 12.84 62.70 13 3 29 2952.7

2302.55 -33.92 44.27 17.47 94.52 19 8 40 1702.5

3481.11 -9.16 123.68 10.75 56.92 13 25 6 2881.1

RAp 183.41 ECC 1.1516

INJ 2 LAT INJ 2 LONG

-28.32 87.75

-17.56 158.30

-29.77 82.60

-16.24 124.20

-32.92 35.17

-13.45 117.22

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2439 TRA -.4041TC3 -.1496 8AU .1196 SGT 966.5 SGR 653.4 803 3195.8

ROE .1216 RRA -.0890 RC3 .9601FAU .55289 RRT .3327 RRF -.9010 RTF -.3648

FOE .4549 FRA 9.2282 FC-51.9742 BSP 2636 SGB 1166.7 R23 -.7328 R13 -.5287

BD[ .2726 8RA .4138 BC3 .9717 FSP 11055 SG1 1004.9 862 592.6 THA 19.82

LAUNCH DATE NOV 6 1984 FLIGHT TIME 292.00

HELIOCENTRIC CONIC DISTANCE 663.604

RL 148.27 LAL -.00 LOt. 43.62 VL 32.854 GAL -2.54 AZL 88.54 HCA

RP 224.60 LAP -.63 LOP 249.04 VP 21.702 GAP -3.11 AZp 91.32 TAt.

205.43 SNA 186.72 ECC .20974

346.45 TAp 191.88 RCA 147.56

RC 253.951GL 15.97 GP 3.18 ZAL 107.54 ZAp 111.71ETS 177.51ZAE 147.65 ETE 171.75 ZAC 90.95

PLANETOCENTRIC CONIC

C3 9.198 VHL 3.033 OLA 25.64 RAL 180.13 RAO 8567.3 VEL 11.427 PTH 1.98 VHp 2.923 DpA

LNCH AZMTH LMCH TIME LCI TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZt4TH INJ TIME

90.00 14 47 31 3012.17 -27.92 97.31 17.63 85.07 15 37 43

90.00 11 11 47 3722.99 -14.72 144.72 13.92 65.54 12 13 50

100.00 16 34 13 2688.17 -29.83 72.14 17.76 87.90 17 18 41

100.00 12 • 46 3542.22 -13.00 130.38 13.07 62.84 13 6 48

110.00 18 28 54 2309.36 -33.95 44.80 17.67 94.21 19 7 23

110.00 12 29 33 3473.79 -9.43 123.29 10.96 56.99 13 27 28

ORBIT DETERMINATION ACCURACY

ST 525.7 SR 237.0 $9 1513.8

CRT .9622 CRS .1015 CST .3430

LSA 1526.2 MSA 542.5 SSA 26.2

EL1 573.6 EL2 59.2 ALF 23.72

ARRIVAL DATE AUG 25 1965

EARTH TO MARS

INC 1.4564 vl 30.050

APO 225.88 V2 24.486

ETC 256.27 CLP 111.74

3.82 RAp 182.61ECC 1.1514

PO CST TIN ]NJ 2 LAT INJ 2 LONG

2412.2 -28.51 88.67

3123.0 -17.90 137.49

2068.2 -29.80 63.33

2942.2 -16.54 123.58

1709.4 -33.00 35.69

28•3.8 -13.71 116.81

ORBIT DETERMINATION ACCURACY

ST 512.0 SR 244.9 SS 1537.1

CRT .9778 CRS .0744 CST .2453

LSA 1545.0 MSA 550.6 SSA 26.7

ELI 565.7 EL2 48.4 ALF 25.24

DIFFERENTIAL CCRRECTION9 MID-_ EXECUTION ACCURACY

TOE .2481 TRA -.3272 TC3 -.5554 BAU .1365 SGT 1.3 _ 654.9 SG3 3270.6

ROE .1211RRA -.0880 RCS .9610 FAU .58511 RRT .O_ZRRF -.8931RTF -.0661

FOE .5058 FRA 9.4389 FC-53.1918 BSP 2127 SGB 1110.1RZ3 -.8833 R13 -.1322

8DE .2783 BRA .$383 0C3 1.1098 FSP 11309 SG1 898.6 SG2 651.9 THA 5.86

LAUNCH DATE NOV 8 1g84 FLIGHT TIME 294.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 224.21 LAP -.68

RC 255.576 GL 16.18

PLANETOCENTRIC CONIC

C3 9.189 VHL 3.031

LNCH AZMTM LNCM TIME

90.00 14 44 47

90.00 11 15 46

100.00 16 32 15

100.00 12 10 59

110.00 18 27 50

110.00 12 31 54

DISTANCE 667.574 EARTH TO MARS

LOL 43.62 VL 32.849 GAL -2.34 AZL 88.53 HCA 206.50 SMA 186.64 ECC .20940 INC !.4745 Vl 30.050

LOP 250.11 VP 21.742 GAp -3.37 AZP 91.32 TAL 346.41 TAp 192.92 RCA 147.55 Apo 225.72 V2 24.527

GP 3.07 ZAL 107.58 ZAP 109.77 ETS 177.69 ZAE 145.53 ETE 172.42 ZAC 90.88 ETC 256.33 CLP 109.80

DLA 25.80 RAL 160.30 RAD 6567.3 VEL 11.427 FTH 1.98 VHp 2.894 DpA 4.10 RAp 181.79 ECC 1.1512

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3023.40 -27.85 98.13 17.80 84.66 15 35 10 2423.4 -28.30 89.49

3711.41 -15.05 144.02 14.18 65.75 12 17 57 3111.4 -18.20 138.77

2676.g0 -2g.80 72.79 17.96 87.56 17 16 52 2076.9 -29.82 63.98

3533.14 -13.28 130.08 13.50 62.97 13 9 52 2933.1 -16.80 123.03

2315.30 -33.98 45.26 17.89 93.94 19 6 25 1715.3 -35.08 36.14

3467.50 -9.66 122.95 11.17 57.05 13 29 41 2867.5 -15.93 116.46

DIFFERENTIAL CORRECTIONS

TOE .2532 TRA -.2476 TC3 -.9792 8AU .1666

ROE .1305 RRA -.0833 RC3 .9611FAU .57598

FDE .5534 FRA 9.8474 FC-54.2631 8SP 2090

BDE .2849 8RA .2812 8C3 1.3720 FSP 11567

LAUNCH DATE NOV 6 1964

HELIOCENTRIC C(SNIC

RL 148.27 LAL -.00

RP 223.82 LAp -.69

RC 257.180 GL 16.37

PLAMETC_ENTRIC CONIC

C3 9.185 VHL 3.031

LNCH AZMTH LNCH TIME

90.00 14 42 34

90.00 11 19 23

100.00 16 30 45

100.00 12 13 53

110.00 18 27 6

110.00 12 34 2

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 922.9 SGR 656.5 SG3 3339.1 ST 503.7 SR 252.8 SS 1561.3

RRT -.2261RRF -.8850 RTF .2665 CRT .9890 CRS .0495 CST .1564

SGB 1132.5 R23 .7794 R13 -.4246 LSA 1563.1MSA 558.0 SSA 27.1

SGI 944.6 SG2 624.7 THA 163.46 EL1 562.6 EL2 33.5 ALF 26.50

FLIGHT TIME 296.00 ARRIVAL DATE AUG 29 1965

DISTANCE 671.551 EARTH TO MARS

LOL 43.62 VL 32.845 GAL -2.35 AZL 88.51HCA 207.58 SMA 186.56 ECC .20910 INC 1.4911 vl 30.030

LOP 251.19 VP 21.783 GAP -3.62 AZP 91.32 TAL 346.36 TAP 193.94 RCA 147.55 APO 225.57 v2 24.589

GP 2.99 ZAL 107.66 ZAP 107.81ETS 177.85 ZAE 143.38 ETE 173.02 ZAC 90.42 ETC 256.39 CLp 107.83

OLA 25.94 RAL 160.48 RAD 6587.3 VEL 11.427 PTH 1.98 VHP 2.868 DpA 4.40

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3033.15 -27.79 96.84 18.00 84.32 15 33 8 2433.2

3701.48 -15.32 143.43 14.44 65.89 12 21 4 3101.5

2684.42 -29.78 73.34 18.17 87.27 17 15 29 2084.4

3525.44 -13.52 129.81 13.56 63.08 _3 12 39 2925.4

2320.39 -34.01 45.66 18.12 93.71 19 5 46 1720.4

3462.24 -9.86 122.67 11.40 57.10 13 31 44 2862.2

MID-COURSE EXECUTION ACCURACY

SGT 1055.6 SGR 656.7 SG3 3397.9

RRT -.4640 RRF_-¢.8759 RTF .5350

SG8 1243.2 R23 .5922 R13 -.6614

SGI 1114.4 SG2 551.1 THA 158.36

OIFFERENTIAL CORRECTIONs

TOE .2558 TRA -.1684 TC3-1.4340 BAU .2118

ROE .1344 RRA -.0813 RC3 .9585 FAU .58378

FOE .6438 FRA 9.8955 FC-55.0237 BS4P 2554

80E .2888 BRA .1870 BC3 1.7248 FSP 11899

RAp 180.95 ECC 1.1512

INJ 2 LAT INJ 2 LONG

-_8.28 90.21

-18.45 136.15

-29.84 64.54

-17.02 122.57

-33.12 36.53

-14.12 116.17

ORBIT DETERMINATION ACCURACy

ST 495.4 SR 259.8 SS 1595.3

CRT .9927 CRS .0168 CST .0155

LSA 1595.3 MSA 558.7 SSA 27.8

ELI 558.• EL2 27.8 ALF 27.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 19643

_*)_C_ kATE _OV 6 1964

HELIOCENTRIC CONIC

RL tAS.Z? LAL -.00 LC)L 43.62 VL 32.841

gp 225.44 LAP -,72 LOP 252.28 VP 21.824

RC 258.763 &L LS.S& GP 2.91 ZAL 107.75

PLANETOCEMTRIC CONIC

C5 9.184 VML 3.0_ GLA 26.06 RAL 180.87

LNCM AZMTH LMCH TIME L-I TIME ;NJ LAT

90.00 14 40 50 3041.58 -27.73

90.00 11 22 38 3693.03 -15.36

100.00 18 29 38 2890.86 -29.78

100.00 12 15 32 3518.g8 -13.72

110.00 18 26 39 2324.73 -34.02

110.00 12 39 0 3457.87 -10.02

OIFFERENTIAL CCIIRECTIC]QA$

TOE .2668 TRA -.0799 TC3-1.8642 BAU .2578

RDE .1400 RRA -.0777 RC3 .98|g FAU .59580

r_E .6013 FRAIO.010G FC-58.1803 BSP 3454

BOE .3013 BRA .1114 BC3 2.0977 FSP 11955

FLIGHT TIME 298,00 ARRIVAL GATE AUG 31 1985

_[STANCE G75.542 EARTH TO MARS

&AL -2.36 AZL 88.49 HCA 208.67 SMA 186.4g ECC .20884 INC 1.5068 vl 30.050

GAp -3.86 AZp 91.32 TAL 346.29 TAp 194.96 RCA 147.§A Apo 225.44 V2 24.611

2Ap 105.62 ET3 178.01 ZAE 141.19 ETE 173.58 ZAC 90.15 ETC 236.48 CLP 105.84

RAD 6587.3 ¥EL 11.427 pTH 1.98 VHp 2.846 OPA 4.71 RAP 160.09 ECC 1.1512

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

99.45 18.21 84.02 15 31 32 2441.6 -28.27 90.82

142.92 14.72 86.04 12 24 11 3093.0 -18.87 133.62

73.82 18.39 87.02 17 14 29 2090.9 -29.85 65.02

129.23 13.81 63.18 13 15 11 2919.0 -17.21 122.18

45.99 18.37 93.51 19 5 24 1724.7 -33.16 36.86

122.44 11.64 57.15 13 33 38 2857.9 -14.28 115.92

MIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1246.7 SGR 880.9 $83 3460.1 ST 308.1 SR 269.8 S5 1598.9

RRT -.8032 RRF -.8887 RTF .7099 CRT .9679 CRS .0154 CST -.0877

1412.8 R23 .4463 R13 -.7808 LSA 1599.6 MSA 372.6 SSA 27.8

881 1322.2 $82 497.8 THA 159.22 EL1 374.1 EL2 37.1 ALF 27.81

LA,)MCH DATE NOV 6 1984 FLIGHT TIIC 300.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC C_NIC

RL 148.27 LAL -.00 LOL 43.62

RP 223.05 LAP -.75 LOP 253.37

RC 260.$26 GL 18.70 GP 2.84

PLANE TOCENTRIC CONIC

C3 9.188 VHL 3.031DbA 26.15

LNCH AZMTH LNCH TIM( b-I TIME INJ LAX

90.00 14 39 41 3048.43 -27.88

90.00 11 25 30 3686.30 -15.74

100.00 18 28 59 2696.08 -29.74

100.00 12 18 53 3513.90 -13.88

110.00 18 26 32 2328.25 -34.04

110.00 12 37 49 3454.49 -10.14

DIFFERENTIAL CCRRECTIONS

TOE ,2739 TRA .0073 TC3-2.3273 8Au .3093

ROE .1449 RRA -.0730 RC$ .9815 FAU .80406

FOE .6117 FRAI0,1722 FC-36,9175 88P 4471

÷ 60E .3096 BRA .0754 8C3 2.5181FSP 12108

DISTANCE 679.539 EARTH TO MARS

VL 32.837 GAL -2.37 AZL 88.48 MCA 209.76 SMA 186.43 ECC .20861 INC 1.5213 vl 30.050

VP 21.886 GAP -4.11 AZP 91.32 TAL 346.21 TAp 195.97 RCA 147.53 kPO 225.32 V2 24.655

ZAL 107.88 ZAP 103.82 ET9 176.16 ZAE 138.99 ETE 174.05 ZAC 89.88 ETC 256.53 CLP 103.84

RAt, 160.88 RAD 6567.3 VEL 11.427 PTH 1.98 VHp 2.827 DpA 5.02 RAp 179.23 ECC 1.1512

|NJ LONG |NJ RT ASC |NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

99.94 18.44 83.77 15 30 29 2448.5 -28.25 91.32

142.51 15.00 66.16 12 26 57 3086.3 -18.83 135.20

74.21 18.64 88.81 17 13 55 2096.1 -2g.86 65.41

128.93 14.09 63.26 13 17 27 2913.9 -17.35 121.87

46.27 18.63 93.35 lg 5 21 1728.3 -33.20 37.13

_22.25 11.90 57.18 13 33 24 2854.5 -14.40 113.74

MID-COURSI[ EXECUTION ACCURACY C_8IT DETERMINATION ACCURACY

SGT 1302.8 SGR 663.1 SG3 3510.4 ST 519.0 SR 278.6 SS 1614.8

RflT -.8858 RRF -.8803 RTF .8127 CRT .9734 CRS .0031CST -.lg60

1642.8 R23 .3358 R13 -.8492 LSA 1618.3 MSA 578.5 SSA 28.2

SG1 1576.9 SG2 460.1 THA 161.54 ELI 586.3 EL2 56.3 ALF 27.87

LAUNCH OkXE NOV G 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC DISTANCE 683.544

RL 146.27 LAL -.00 LOL 43.62 VL 32.834 GAL -2.36 AZL 88.47 HCA 210.65 SMA

RP 222.66 LAP -.79 LOP 254.46 VP 21.908 GAP -4.34 AZP 91.32 TAL 346.12 TAp

RC 261.869 GL 18.65 GP 2.77 ZAL 108.03 ZAP 101.81ETS 178.50 ZAE 136.77 ETE

PLANETOCENTRIC CONIC

C3 9.195 VHL 3.032 OLA 26.22 RAL 151.12 RAD 6587.3 VEL 11.427 pTH 1.98 VHp

EARTH TO MARS

186.37 ECC .20842 INC 1.5349 vl 30.050

198.97 RCA 147.53 Apo 225.21 V2 24.695

174.49 ZAC 89.81ETC 236.60 CLP 101.82

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.OO 14 39 4 3053.81 -27.64 100.33 18.70 83.58 15 29 58

90.00 11 27 sg 3681.25 -15.88 142.20 15.29 66.25 12 29 20

100.00 _ 16 28 46 2700.15 -29.72 74.51 18.90 86.65 17 13 46

100.00 12 20 38 3510.14 -13.99 126.71 14.37 63.31 13 19 28

110.00 18 26 45 2331.01 -34.05 46.48 18.91 93.22 19 5 36

110.00 12 39 29 3452.04 -10.23 122.12 12.18 57.21 13 37 1

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2806 TRA .0976 TC3-2.8042 BAU .3644 SGT 1793.2 SGR 664.9 SG3 3551.2

ROE .1499 RRA -.0723 RC3 .9596 FAU .81051 RRT -.7304 RRF -.8515 RTF .8734

FOE .6151 FRA10.3248 FC-57.4795 BSP 5585 SGB 1912.6 R23 .2530 R13 -.8925

80E .3182 BRA .1215 BC3 2.9638 FSP 12247 SG1 1881.9 SG2 437.4 THA 163,94

LAUNCH DATE NOV 6 1964

2.812 OpA 5.34 RAP 178.33 ECC 1.1513

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2453.8 -28.24 91.72

3081.2 -18.96 134.88

2100.1 -29.87 65.71

2910.1 -17.46 121.64

1731.0 -33.23 37.34

2852.0 -14.48 115.60

ORBIT DETERMINATION ACCURACY

ST 536.3 SR 287.4 SS 1629.6

CRT .9503 CRS -.0066 CST -.2980

LSA 1638.3 NSA 583.9 SSA 28.6

EL1 803.2 EL2 79.6"ALF 27.51

FLIGHT TIME 304.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CCNIC OISTANCE 687.558

RL 146.27 LAL -.00 LOL 43.82 Vb 32.831 GAL -2.40 AZL 88.45 HCA 211.94 5MA

RP 222.28 LAP -.82 LOP 255.55 VP 21.931 GAP -4.58 ALP 91.31 TAt. 346.01 TAp

RC 263.392 GL 16.98 GP 2.70 ZAL 108.21 ZAP 99.78 ET8 178.44 Zk_E 134.54 ETE

PLAN(TOCENTRIC CONIC

C3 9.207 VHL 3.034 DLA 26.26 RAL 161.37

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

EARTH TO MARS

186.32 ECC .20827 INC 1.5478 Vl 30.050

197.95 RCA 147.51Apo 225.12 V2 24.737

174.892AC 89.35 ETC 256.88 CLP 99.79

RAO 6567.3 VEL 11.428 PTH 1.96 VHp 2.800 DpA 5.67 RAP 177.47 ECC 1.1515

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 39 1 3057.85 -27.61 100.81 18.98 83.45 15 29 58

90.00 11 30 4 3677.89 -15.97 142.00 15.60 66.30 12 31 22

100.00 16 29 0 2703.07 -29.71 74.73 19.19 88.54 17 14 3

100.00 12 22 48 3507.70 -14.07 128.57 14.87 63.35 13 21 14

110.00 18 27 16 2333.03 -34.06 46.64 19.20 93.13 19 6 9

110.00 12 41 0 3450.50 -10.29 122.04 12.47 57.22 13 38 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .2874 TRA .1901 TC3-3.2869 BAU .4214 SGT 2105.6 SGR 668.8 SG3 3585.4

ROE .1549 RRA -.0696 _C3 .9573 FAU .61594 RRT -.7541 RRF -.8425 RTF .9105

FOE .6121 FRAIO.4620 FC-57.9192 BSP 6764 SGB 2208.6 R23 .1926 R13 -.g210

BDE .3265 BRA .2025 BC3 3.4235 FSP 12347 SG1 2167.3 SG2 425.4 THA 166.02

2457.6 -28.23 g2.00

3077.g -19.04 134.67

2103.1 -29.87 65.92

2907.7 -17.53 121.49

1733.0 -33.25 37.4g

2850.5 -14.54 115.51

ORBIT DETERMINATION ACCURACY

ST 559.0 SR 296.3 SS 1642.8

CRT .9201CR$ -.0144 CST -.3909

LSA 1858.9 MSA $88.5 SSA 2B.g

ELI 624.1 EL2 104.0 ALF 26.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 506.00
ARRIVAL DATE SEp 8 1985

HELIOCENTRIC CONIC DISTANCE 691.580 EARTH TO MAR S

RL 148.27 LAL -.00 LOL 43.82 VL 32.828 GAL -2.42 AZL 88.44 HCA 215.04 SMA 186.27 ECC .20815 INC 1.5599 V1 30.050

RP 221.89 LAP -.85 LOP 236.85 VP 21.994 GAp -4.81 AZp 91.31 TAL 545.89 TAp 198.93 RCA 147.50 APO 225.05 V2 24.779

RE 264.895 GL 17.10 GP 2.83 ZAL 108.41 ZAp 97.75 ETS 178.57 ZAE 132.29 ETE 175.25 ZAC 89.08 ETC 256.78 CLP 97.76
PLANETOCENTRIC CONIC

C3 9.222 VHL 3.037 DLA" 26.29 RAL 161.65 RAD 6567.3 VEL 11.429 PTH 1.98 VHp 2.7910pA 3.99 RAp 176.59 ECC 1.1518

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 tA 39 31 3059.95 -27.59 100.77 19.28 83.36 15 30 31 2460.0 -28.22 92.16

90.00 11 31 45 3676.24 -16.02 141.90 15.91 66.33 12 33 1 3076.2 -19.09 134.57

100.00 16 29 40 2704.87 -29.70 74.86 19.50 86.47 17 14 45 2104.9 -29.88 66.06

100.00 12 24 18 3506.55 -14.10 128.50 14.98 63.37 13 22 44 2906.6 -17.56 121.42

110.00 18 28 5 2334.33 -34.06 46.74 19.52 93.07 19 6 59 1734.3 -33.26 57.59

110.00 12 42 22 3449.85 -10.31 122.00 12.77 57.23 13 39 52 2849,9 -14.58 115.48

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2943 TRA .2854 TC3-3.7771BAU .4803 8GT 2435.5 $_ 668.2 $83 3609.6 ST 587.7 8R 305.4 SS 1653.5

ROE .1601RRA -.0669 RC3 .9536 FAU .61964 RRT -.7654 RRF -.8332 RTF .9341 CRT .8850 CRS -.0186 CST -.4716

FOE .5939 FRAIO.5821 FC-58.1693 8SP 7982 SGIB 2525. § R23 .1494 R13 -.9402 LSA 1679.2 MSA 593.6 SSA 29.2

BOE .3350 BRA .2931 BE3 3.8956 FSP 12423 SG1 2490.2 882 420.8 THA 187.79 EL1 649.7 EL2 128.7 ALF 25.78

LAUNCH DATE NOV 6 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CC_IIC DISTANCE 695.609 EARTH TO MARS

RL 148.27 LAL -.00 LOt. 43.62 VL 32.826 GAL -2.44 AZL 88.43 HCA 214.14 SMA 186.24 ECC .20806 INC 1.3716 V1 50.050

RP 221.51 LAp -.88 LOP 257.75 VP 22.038 GAP -5.03 AZP 91.30 TAL 345.75 TAp 199.90 RCA 147.49 Apo 224.98 V2 24.820

RC 2_6.379 GL 17.21GP 2.57 ZAL 108.64 ZAP 95.72 ETS 178.70 ZA[ 130.04 ETE 175.59 ZAC 88.82 ETC 236.84 CLP 95.73

PLANETOCENTR1C CONIC

C3 9.242 VHL 3.040 DLA 26.29 RAL 161.94 RAD 6567.3 VEL 11,429 PTH 1.98 VHp 2.786 OpA 6.32 RAp 175.72 [CC 1.1521

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 40 37 3060.69 -27.59 100.83 19.61 83.34 15 31 37 2460.7 -28.22 92.22

90.00 11 33 2 3676.33 -16.02 141.90 16.24 66.33 12 34 19 3076.3 -19.08 134.57

100.00 16 30 47 2705.33 -29.70 74.91 19.85 86.45 17 15 32 2103.5 -29.88 66.11

100.00 12 25 33 3506.72 -14.10 128.31 15.31 63.36 13 24 0 2906.7 -17.56 121.43

110.00 18 29 14 2334.91 -34.06 46.79 19.85 93.04 19 8 9 1734.9 -33.27 37.64

110.00 12 43 36 3450.11 -10.30 122.02 13.10 57.23 13 41 6 2850.1 -14.55 115.49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .3007 TRA .3836 TC3-4.2752 BAU .5410 SGT 2779.9 Sf_ 667.1 $83 3619.1 ST 621.1 8R 313.2 Ss 1677.6

ROE .1845 RRA -.0630 RC3 .9453 FAU .61873 RRT -.7702 RRF -.8219 RTF .9491 CRT .8454 CRS -.0334 CST -.5557

FOE .6389 FRAIO.7550 FC-57.9623 8SP 9238 _ 2858.8 R23 .1180 R13 -.9527 LSA 1716.5 MSA 592.4 SSA 29.6

BOE .3428 8RA .3890 SC3 4.3784 FSP 12608 SG1 2828.1 382 418.3 THA 169.29 EL1 678.5 EL2 153.1 ALF 24.41

LAUNCH DATE NOV 8 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC CONIC OISTANCE 699.648

RL 148.27 LAL -.00 LOL 45.62 VL 32.824 GAL -2.46 AZL 88.42 HCA 215.25 SMA

RP 221.13 LAP -.91 LOP 258.86 VP 22.082 GAP -5.25 AZP 91.29 TAL 345.61 TAp

RC 267.844 GL 17.31GP 2.50 ZAL 108.89 ZAP 93.70 ETS 178.82 ZAE 127.79 ETE

PLANETOCENTRIC CONIC

C3 9.266 VNL 3.044 OLA 26.28 RAL 162.26 RAO 6567.3 VEL 11.430 PTH 1.98 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

90.00 14 42 13 3060.04 -27.59 100.78 19.96 83.36 15 33 13

90.00 11 33 57 3677.98 -13.97 142.00 18.58 66.30 12 35 15

100.00 16 32 17 2703.17 -29.70 74.88 20,18 86.46 17 17 23

100.00 12 26 34 3308.08 -14.05 128.59 15.65 63.34 13 25 2

110.00 18 30 39 2334.84 -34.06 46.78 20.20 93.04 19 9 34

110.00 12 44 42 3431.18 -10.26 122.07 13.43 57.21 13 42 13

DIFFERENTIAL CCRRECTION8 MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3058 TRA .4834 TC3-4,7886 8AU .6021 9GT 3128.7 8_ 689.3 983 3629.5 ST 657.0 SR 323.2 SS 1675.9

RDE .1702 RRA -.0616 RC3 .9413 FAU .62143 RRT -.7893 RRF -.8127 RTF .9605 CRT .8060 CRS -,0276 CST-.6076

FOE .5708 FRAlO.7998 FC-38.0636 BSP 10492 SGB 3199.5 RZ5 .0941 R13 -.9629 LSA 1727.7 NSA 598.9 SSA 29.8

006 .3500 6RA .4873 BC3 4.8607 FSP 12541 881 3171.6 SG2 421.8 THA 170.49 ELI 710.5 EL2 176.9 ALF 23.14

LAUNCH DATE NOV 6 1964 FLIGHT TIME 312.00 ARRIVAL DATE SEP 14 1963

DISTANCE 703.696 EARTH TO MARS

LOt. 43.62 VL 32.822 GAL -2.49 AZL 89.41 HCA 216.36 SMA 186.17 ECC .20799 |NC 1.5927 Vl 30.030

LOP 239.97 VP 22.126 GAP -5.47 AZP 91.28 TAL 343.44 TAp 201.80 RCA 147.43 APO 224.90 V2 24.903

GP 2.44 ZAL 109.17 ZAP 91.68 ETS 178.94 ZAE 123.54 [TE 176.18 ZAC 88.31ETC 257.01CLP 91.68

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 220.73 LAp -.94

RC 269.292 GL 17.40

PLANETOCENTR1C CONIC

C3 9.294 VHL 3.049

LNCH AZMTH LNCH TIME

90.00 14 44 21

90.00 11 34 30

100.00 16 34 13

100.00 12 27 19

110.00 18 32 22

110.00 12 43 40

DIFFERENTIAL GORRECTION$

TOE .3109 'iRA .5881

ROE .1757 RRA -.0585

FOE .3137 FRAlO.SS39

BDE .3572 BRA .5890

EARTH TO MARS

186.20 ECC .20801 INC 1.5823 vl 30.050

200.88 RCA 147.47 APO 224.93 V2 24.882

175.90 ZAC 88.57 ETC 256.92 CLP 93.70

2.784 DpA 6.64 RAp 174.84 ECC 1.1325

PO CST TIM INJ 2 LAT INJ 2 LONG

2460.0 -28.22 92.17

3078.0 -19.04 134.87

2105.2 -29.88 66.08

2908.1 -17.52 121.52

1734.8 -33.27 37.83

2851.2 -14.51 115.55

DLA 28.24 RAL 162.60 RAD 6567.3 VEL 11.432 PTH 1.98 VHP 2.786 DpA 6.96 RAp 178.98 ECC 1.1530

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIH tNJ 2 LAT INJ 2 LONG

3097.94 -27.61 100.63 20.34 83.44 15 35 19 2457.9 -28.23 92.02

3681.26 -15.88 142.20 16.93 66.24 12 35 51 3081.3 -18.96 134.88

2703.78 -29.71 74.78 20.55 86.51 17 19 17 2103.8 -29,87 83.98

3910.68 -13.97 128.75 16.00 63.30 13 25 50 2910.7 -17_45 121.67

2334.10 -34.08 46.72 20.87 93.08 19 11 16 1734.1 -33.26 37.57

3453.09 -10.19 122.18 13.79 57.19 13 43 13 2853.1 -t4.45 113.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-5.2813 BAU .6640 Sr_T 3484.3 SIR 870.2 SG3 3628.0 ST 697.5 SR 332.7 SS 1678.3

RC3 .9350 FAU .62120 RRT -.7850 RRF -.8026 RTF .9684 CRT .7661 CRS -.0214 CST -.6339

FC-57.8658 BSP 11782 SG8 3548.2 R23 .0783 R13 -.9700 LSA 1745.5 NSA 605.0 SSA 29.8

BC3 5.3438 FSP 12493 981 3522.4 SG2 426.9 THA 171.50 EL1 746.5 EL2 199.8 ALF 21.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE NOV 8 1964 FLIGHT TIME 314.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC

RL 148.27 L&L -.00

RP 220,37 LAp -,97

RC 270,721 GL 17,47

PLANETOCENTRIC CONIC

C3 9.327 VHL 5.054

LNCH AZHTH LNCH TIME

80.00 14 47 1

90.00 11 34 42

100.00 16 36 34

100.00 12 27 51

110.00 18 54 22

110.00 12 46 31

OIFFERENTI AL CORRECTIONs

TOE ,3146 TRA ,6906

RDE ,1812 RRA -,0554

FOE ,4564 FRAIO,8947

BOE ,3631BRA ,6930

DISTANCE 707.750 EARTH TO MARS

LOL 43.62 VL 32.821 GAL -2.52 AZL 68.40 HCA 217.48 SNA 186.15 ECC .20800 INC 1.6026 Vl 30.050

LOP 251.09 VP 22.170 GAP -5.68 AZP 9i.27 TAL $45._7 TAp 202.T4 RCA 147.43 APO 224.67 V2 24.945

GP 2,37 ZAL 109,48 ZAp 69,67 ETS 179,05 ZAE 123,$0 ETE 176,45 ZAC 88,07 ETC 257,10 CLP 89,6T

OLA 26.19 RAL 162.96 RAD 6567.3 VEL 11.453 PTH 1.98 VHp 2.790 DpA 7.27 RAP 173.13 ECC 1.1535

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3054.46 -27.63 100.38 20.74 83.56 15 37 56 2454.5 -28.24 91.76

3686.09 -15.75 142.50 17.29 66.16 12 36 8 3086.1 -18.84 135.18

2701,33 -29,72 74,60 20°95 86,61 17 21 35 2101,3 -29.87 65.80

3514.47 -13.86 128.97 16.37 63.25 13 26 25 2914.5 -17.34 121.90

2332.72 -34,06 46,62 20,96 9_,14 19 13 15 1732.7 -33,25 37.47

3455,84 -10,09 122,35 14,16 57,17 13 44 7 2855,8 -14,35 115.81

MID-COURSE (xECUTICN ACCURACY ORBIT DETERNINATION ACCURACy

TC3-5,7535 BAU ,7266 SGT 3844,9 $GR 670,6 SG3 3616,7 ST 739,7 SR 342,2 SS 1679,7

RE3 ,9272 FAU ,61924 RRT -,7588 RRF -,7918 RTF ,9741 CRT ,7263 CRS -,0151 CST -.6941

FC-57,4811 8SP 130.60 SG8 3903.0 R23 .0563 RI3 -,9752 LSA 1764,4 NSA 609,8 SSA 29,9

8C3 5,8277 FSP 12429 SG1 3878,9 $G2 432,9 THA 172,37 EL1 784,3 EL2 221,9 ALF 20.26

LAUNCH DATE NOV 6 1964 FLIGHT TIME 316.00 ARRIVAL DATE 8EP 18 1965

HELIOCENTRIC CONIC

RL 148,27 LAL -.OO

RP 220,00 LAp -1,01

RC 272.134 GL 17.34

PLANETOCENTRIC CONIC

C3 9.364 VHL 3.060

LNCH AZMTH LNCH TIME

90.00 14 50 10

90.00 11 34 34

100.00 16 39 17

100.00 12 28 8

110.00 18 36 39

110.00 12 47 16

DIFFERENTIAL C_RECTIONS

TOE .3168 TRA .7976

ROE ,1868 RRA ",0522

FD[ ,3921 FRAIO,D204

90E ,3676 8RA _7993

43.62 VL

DISTANCE 711.813 EARTH TO MARS

32.820 GAL -2.55 AZL 88.39 HCA 218.60 SMA 186.13 ECC .20804 INC 1.6119 vl 30.050

345.07 TAp 203,67 RCA 147.41 APO 224,86 V2 24,986

121.08 ETE 176,69 ZAC 87,83 ETC 257,19 CLP 87.67

LOL

LOP 262,20 VP 22,215 GAp -5,89 AZP 91,26 TAL

GP 2.31 ZAL 109,81 ZAP 87,67 ETS 179.15 Z_E

OLA 26,12 RAL 163,34 RAD 6567,3 VEL 11,435 PTH 1,98 VHp 2,799 OpA 7,58 RAp 172,30 ECC 1,1541

L-Z TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3049.73 -27.67 100.03 21.17 83.73 15 41 O 2449.7 -28.25 91.42

3692,39 -15,58 142,88 17,67 66,05 12 36 7 3092.4 -18.68 135.58

2697.95 -29.73 74.35 21.37 86.74 17 24 15 2097.9 -29.87 65.54

3519,41 -13,71 129,26 16,75 63,17 13 26 48 2919,4 -17,20 122,20

2330.72 -34.05 46.46 21.37 93.23 19 15 30 1730.7 -33.23 37.32

3439.40 -9.96 122.52 14.55 57.13 13 44 55 2859.4 -14.22 116.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 4208,0 SGR 670,8 SG3 3597,3 ST 783,3 SR 351,7 86 1880.5

RRT -,7511 RRF -,7807 RTF ,9784 CRT ,6666 CRS -,0066 CST -,7281

SG8 4261,1 R23 ,0572 R13 -,9792 LSA 1784,2 HSA 614,1 SSA 30,0

SG1 4238,4 $G2 439,7 THA 173,10 EL1 823,5 EL2 243.2 ALF 18.84

TC3-6,2411 BAU ,7897

RE3 ,9183 FAU ,61587

FC-56,9399 BSP 14342

8C3 S,3082 FSP 12341

LAUNCH 0ATE NOV G 1964 FLIGHT TIME 518.00

HELIOCENTRIC CONIC

RL 148.27 LAL -,00

RP 219,62 LAp -1.04

RC 275.529 GL 17.60

PC AgE TOCENTR IC CONIC

C3 9.406 VHL 5.067

LNCH AZNTH LNCH TIME

90.00 14 53 47

90.00 11 54 9

100.00 16 42 24

100.00 12 26 13

110,00 18 39 13

110.00 12 47 53

DIFFERENTIAL CORRECTIONS

TOE .3175 TRA ,9069

RDE ,1924 RRA -,0489

FOE ,3197 FRA10,9310

8DE .3712 BRA .9082

ARRIVAL DATE SEP 20 1955

OISTANCE 715.883 EARTH TO MARS

LOL 43.62 VL 32,819 GAL -2o59 AZL 68.98 HCA 219.72 SNA 186.12 ECC .208J2 INC 1.6209 vl 30.050

LOP 263,33 VP 22.260 GAP -6,10 AZP 91,25 TAL 344,87 TAp 204,59 RCA 147,39 APO 224,86 V2 25,027

GP 2.25 ZAL 110.17 Zkp 65.70 ETS 179.25 ZkE 118.87 ETE 176.92 ZAC 87.59 ETC 257.28 CLP 65.70

LAUNCH DATE NOV 6 1964

OLA 26.02 RAL 165.73 RAD 6567.5 VEL 11.437 PTH 1.98 VHp 2.810 DpA 7.87 RAp 171.49 ECC 1.1546

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3043.79 -27.71 99.61 21.62 83.94 15 44 31 2443.8 -28,26 90.98

3700.09 -15.56 143.34 18.06 65.92 12 35 49 3100.l -18.49 136.06

2693,64 -29,75 74.03 21.81 86,91 17 _ 17 2093.6 -29,86 65.22

3525.46 -13.52 129.61 17.15 63.08 13 26 59 2925.5 -17.02 122.57

2328.12 -34,04 46.26 21.80 93.35 19 16 1 1728.1 -33.20 37.12

3463.75 -9.80 122.75 14.96 57.09 13 45 57 2863.8 -14.07 116.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-6,7199 BAU ,8527 SGT 4571.2 SGR 670.6 SG3 3568.7 ST 828,8 SR 361,2 SS 1680.4

RC3 ,9080 FAU ,61083 RRT -,7419 RRF -,7691RTF ,9816 CRT .6476 CRS ,0043 CST -.7562

FC-56,2214 BSP 15620 SGB 4620,1 R23 ,0504 R13 -,9822 LSA 1804,8 HSA 618,9 SSA 30.0

8C3 6,7809 FSP 12221 SG1 4598,5 SO2 447.0-THA 173,73 ELI 864.8 EL2 263,7 ALF 17.43

HELIOCENTRIC C(_IC

RL 148,27 LAL -,OO

RP 219,23 LAp -1,07

RC 2?4.906 GL 17.65

PLANETOCENTRIC CONIC

C3 9.458 VHL 3.075

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 57 30 3036.74 -27.76

90.00 11 33 27 3709.08 -15.11

100.00 16 43 32 2688.47 -29,77

100.00 12 28 6 3532,59 -13,30

110,00 16 42 3 Z524,94 -34,03

110.00 12 46 24 3466.88 -9.$1

DIFFERENTIAL CCRRECTIONS

TOE .3163 TRA 1.0184 TC3-7.1900 8AU .8157

ROE .1981RRA -,0438 RC3 ,8889 FAU ,80453

FOE .2450 FRAIO,9235 FC-55.3652 BDP 16894

BOE .3732 8RA 1,0195 8C3 7,2457 FSP 12083

FLIGHT TIME 320.00

DISTANCE 719,961

LOL 43,62 VL 32,819 GAL -2,63 AZL 88,37 HCA 220.84 SMA

LOP 264,45 VP 22,305 GAP -6,30 AZP 91,23 TAL 344,65 TAP

GP 2.19 ZAL 110.55 ZAp 83.75 (T$ 179.34 2AE 116.68 ETE

OLA 25,91 RAL 164,15 RAO 6567,3 VEL 11,439 PTH 1,98 VHP

INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

99.10 22.10 84.19 15 46 27

143,88 18,46 65.76 tZ 55 16

73.64 22.27 87.11 17 30 40

130.02 17.56 62.98 13 26 59

48,01 22,25 93,50 19 20 48

123.03 15,39 57.04 13 46 13

MID-CouRsE EXECUTION ACCURACY

SGT 4934.2 SGR 670.3 8G3 3532.3

flflT -.7317 RRF -.7571 RTF .9842

4979,6 R23 ,0451 RI3 -,9847

SG1 4958.8 SG2 454.6 THA 174.28

ARRIVAL DATE 5EP 22 1965

EARTH TO MARS

186.11 ECC ,20822 INC 1.6294 vl 30._50

205.49 RCA 147.36 APO 224.67 V2 25.067

177.13 ZAC 87.37 ETC 257.37 CLP 83.74

2.824 DpA 8.15 RAp 170.71 ECC 1.1556

PO CST TIN INJ 2 LAT INJ 2 LONG

2436.7 -28.28 90.47

3109.1 -18,26 136,62

2088,5 -29.85 64,84

2932.6 -16.82 123.00

1724.9 -33.17 36.87

28_1_,9 -13,89 116.54

ORBIT DETERMINATION ACCURACY

9T 875.1 SR 370.5 SS 1679.2

CRT .6089 CRS .0161 CST -.7809

LSA 1826.0 HSA 622.6 88A 30.0

EL1 907.0 EL2 283.6 ALF 16.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC

RL 148,27 LAL -.00 LOL 43.62 VL 32,819 GAL 30,050

RP 218.89 LAP -1,10 LOP 265,58 VP 22,351 GAP -6,50 AZP 91,22 TAL 344,42 TAp 206,39 RCA 147.33 APO 224,89 25,108

RC 276.266 GL 17.69 GP 2.14 ZAL 110.96 ZAp 81.82 ETS 179.43 ZAE 114.51ETE 177.32 ZAC 87.15 ETC 257.46 81.82

PLANETOCENTRIC CC)t_IC

C3 9.505 VHL 3.063 OLA 25.78 RAL 164.60 RAD 6567.3 VEL 11.441PTH 1.98 VHP 2.842 DpA 8.42 RAp 169.95 ECC 1.1564

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 15 2 17 3028,68 -27,82 98,51 22,60 84,48 15 52 46 2428,7 -28,29 89.88

90.00 11 32 31 3719.29 -14.83 144.50 18.88 65.60 12 34 30 3119.3 -18.00 137.26

100.00 16 49 40 2682,48 -29,78 73,20 22,76 87,34 17 34 23 2082,5 -29,84 64,39

100.00 12 27 48 3540.73 -13.05 130.50 18.00 62.87 13 26 49 2940.7 -16.58 123.49

110.00 18 45 8 2321.20 -34.01 45.72 22.71 93.67 19 23 50 1721.2 -33.13 36.59

110,00 12 48 30 3474,77 -9,39 123,34 15,84 56,98 13 46 44 2874,8 -13.68 116.86

DISTANCE 724.046 EARTH TO MARS

-2.67 AZL 88.36 HCA 221.97 SMA 166.11ECC .20636 INC 1.6377 V1

v2

CLP

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

TOE ,3134 TRA 1,1322 TC3-7,6479 8AU ,9783 SOT 5295,1SGR 669,7 SO3 3497,2 ST 922,4 SR 379,9 SS 1677,0

ROE ,2037 RRA -,0422 RC3 ,8845 FAU ,59667 RRT -,7206 RRF -,7445 RTF ,9862 CRT ,5705 CRS ,0301CST -.8016

FOE ,1634 FRA10,8990 FC-§4,3460 BSP 18157 SG8 5337,3 R23 ,0410 R13 -,9866 LSA 1847,8 MSA 626,3 SSA 30.0

ODE ,3738 BRA 1,1330 8C3 7,6989 FSP 11919 86i 53i7,2 $GZ 462,4 THA 174,75 EL1 950,5 EL2 302,8 ALF 14.75

LAUNCH DATE NOV 6 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC DISTANCE 728.138 EARTH TO MARS

RL 148,27 LAL -,00 LOt. 43,62 VL 32,819 GAL -2;71 AZL 68,35 HCA 223,11 SMA 186,11 ECC ,20853 INC 1,6457 vl 30,050

RP 218,52 LAp -1,12 LOP 266_71 VP 22,396 GAP -6,69 AZP 91,20 TAL 344,17 TAp 207,27 RCA 147,30 APO 224,92 V2 25,148

RC 277.609 GL 17.73 GP 2.08 ZAL 111.39 ZAP 79.93 ITS 179.52 ZAE 112.37 ETE 177.51 ZAC 86.9467C 257.55 CLP 79.92
PLANETOCENTR|C CONIC

C3 9.562 VHL 3,092 OLA 25,64 RAL 165,05 RAO 8567,3 VEL 11,443 PTH 1,98 VHp 2,863 DpA 8,68 RAp 169,22 ECC 1.1574

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

90,00 15 7 6 3019,72 -27,87 97,86 23,12 84,80 15 57 26 2419,7 -28,30 89,22

90.00 11 31 21 3730.62 -14.51 145.17 19.32 65.41 12 33 32 3130.6 -17.70 137.96

100.00 16 53 48 2675.73 -29.81 72.70 23.27 87.60 17 _8 24 2075.7 -29.82 63.89

100,00 12 27 20 3549,84 -12,76 131,02 18,45 62,74 13 26 30 2949,8 -16,32 124.04

110,00 18 48 29 2318,93 -33,99 43,39 23,20 93,87 19 27 6 1716,9 -33,08 36.27

110,00 12 49 9 3481,41 -9,15 123,70 16,30 56,92 13 47 11 2881,4 -13,44 117,23

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIO4M ACCURACY

TOE .3093 TRA 1,2485 TC3-8,0895 BAU 1,0401 SGT 5651,8 8GR 668,8 SG3 3435,4 ST 971,4 SR 389,1 SS 1675,0

ROE ,2094 RRA -,0388 RC3 ,8713 FAU ,58758 RRT -,7086 RRF -,7315 RTF ,9878 CRT ,5332 CRS ,0443 CST -,8197

FOE ,0828 FR410,8639 FC-53,1987 BSP 19421 SGB 5691,2 R23 ,0378 R13 -,9881 LSA 1871,5 MSA 630,3 SSA 29.9

BOE .3736 BRA 1,2491 BC3 8,1362 FSP 11746 961 5871,8 SG2 470,3 THA 175,17 EL1 996,0 EL2 321,0 ALF 13.48

LAUNCH DATE NOV 6 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC 01STANCE 732.238 EARTH TO MARS

RL 148.27 LAL -,043 LOL 43,62 VL 32,819 GAL -2,76 AZL 88,35 HCA 224,24 SHA 186.12 ECC ,20873 INC 1,6533 Vl 30,050

RP 218.16 LAP -1,15 LOP 267,85 VP 22,441 GAp -6,88 AZP 91,18 TAL 343,90 TAp 208,15 RCA 147.27 APO 224,96 V2 25,188

RC 278.933 GL 17.75 GP 2.02 ZAL 111.84 ZkP 78.06 ITS 179.60 ZAE 110.25 ETE 177.68 ZAC 86.74 ETC 257.64 CLP 78.05

PLANETOCENTRIC CONIC

C3 " 9,625 VHL 3,102 DLA 25,47 RAL 165,53 RAO 6567,3 VEL 11,446 pTH 1,99 VHp 2,886 OpA 8,93 RAp 168.52 ECC 1,1584

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 12 16 3009,94 -27,93 97,15 25,66 85,15 16 2 26 2409,9 -28,31 88.51

90,00 11 30 1 3742,98 -14,15 145,91 19,77 65,22 12 32 24 3143,0 -17,38 138,72

100.00 16 58 15 2668.26 -29,83 72,14 23,79 87,89 17 42 43 2068,3 -29,80 63,54

100,00 12 26 43 3559.86 -12.45 131.60 18.91 62.60 13 26 3 2959.9 -16.02 124.64

110.00 18 52 4 2312.15 -33.97 45.01 23.71 94.08 19 50 36 1712.2 -33.03 35.90

110,00 12 49 23 3488,76 -8.87 124,09 16,79 56,85 13 47 32 2888,8 -13,17 117,64

DIFFERENTIAL CORRECT]ONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,3019 TRA 1,3666 TC3-8,5190 BAU 1,1018 SGT 6005,7 $GR 668,1 SG3 3377,6 ST 1019.5 SR 398.3 SS 1671,4

ROE ,2152 RRA -,0353 RC3 ,8577 FAU ,57770 RRT -,6962 RRF -,7183 RTF ,9891 CRT ,4947 CRS ,0620 CST -,8351

FOE -,0089 FRAtO,8070 FC-51,9603 8SP 20647 SGB 6042,7 R23 ,0353 R13 -,9894 LSA 1894,5 MSA 633,7 SSA 29,7

006 ,3708 SRA 1,3671BC3 8,5621FSP 11529 SGt 8023,8 SG2 478,2 THA 175,54 EL1 1040,7 ELI 339,1 ALF 12,26

LAUNCH DATE NOV 6 1964 FLIGHT TIME 328.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC OISTANCE 736,344 EARTH TO MARS

RL 148,27 LAL -,00 LOt. 43,62 VL 32,819 GAL -2,81AZL

RP 217,80 LAP -1,18 LOP 268,99 VP 22,487 GAP -7,07 AZP

RC 280.240 GL 17,76 GP 1,97 ZAL 112,32 ZAP 78,23 ITS

PLANETOCENTRIC CONIC

C3 9.694 VHL 3.114 OLA 25.29 RAL 166.03 RAO 6567.3 VEL

LNCH A ZNTH LNCH TIME L-I TIME INJ LAX

90.00 15 17.45 2999,42 -27,99

90.00 11 28 31 3756,29 -13.77

100.00 17 2 59 2660,14 -29,84

100,00 12 25 58 3370,81 -12.11

110,00 18 55 53 2306,89 -33,94

110.00 12 49 32 3496,83 -8.57

OIFFERENTIAL CORRECTIONS

TOE .2922 TRA 1.4866 TC3-8,9303 BAU 1,1625

ROE .2211RRA -.0317 RC3 ,8433 FAU ,56674

FOE -.1077 FRA10.7347 FC-50.6132 8SP 21856

8DE .5664 8RA 1,4869 BC3 8,9700 FSP 11296

88,34 HCA 225,39 SMA 186,13 ECC ,20896 INC 1,6606 vl 30,030

91,17 TAL 343,63 TAp 209,01RCA 147,23 APO 225,02 V2 25,228

179.67 ZAE 108,17 ETE 177,84 ZAC 86,55 ETC 257.72 CLP 76,22

11,449 PTH 1,99 VHP 2,913 DpA 9,15 RAp 167.86 ECC 1.1595

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

96,39 24,23 85.53 16 7 44 2399,4 -28,32 87,74

146.70 20.24 65.01 12 31 7 3156.3 -17.03 139.54

71.54 24,34 88.21 17 47 19 2060.1 -29.77 62.74

132,23 19,40 62,46 13 25 28 2970.8 -15,70 1Z5.29

44,61 24,24 94,32 19 34 20 1706,9 -32,97 35.50

124,52 17,29 56,78 13 47 49 2896,8 -12,88 118.08

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6333,5 SGR 667,4 SG3 3313,4 ST 1068,2 SR 407,6 SS 1667.3

RRT -,6831RRF -,7049 RTF ,9902 CRT ,4562 CRS ,0824 CST -.8479

SGB 6388.5 R23 .0335 R13 -.9904 LSA 1918.1MSA 637.8 SSA 29.5

SG1 6370.0 SG2 486.1THA 175.87 ELI 1086.2 EL2 356.7 ALF 11.08

801



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.DO

RP Z17.44 LAP -1.2i

RC 281.529 GL 17.77

PLANETOCENTRIC CONIC

C3 9.769 VNL 3.125

LNCH AZMTH LNCH TIME

90.00 15 23 30

90.00 11 28 5Z

100.00 17 7 59

100.00 12 25 4

110.00 18 59 56

110.00 12 49 37

FLIGHT TIME 330.00 ARRIVAL DATE OCT 2 1965

DISTANCE 740.458 EARTH TO MARS

LOL 43.62 VL 32.820 GAL -2.86 AZL 88.33 HCA Z26.53 SMA 186.14 ECC .20922 INC 1.6676 vl 30.050

L_ 270.14 VP 22.$32 GAP -7.26 AZP 91.15 TAL 343.34 TAp 209.87 RCA 147.20 APO 225.08 V2 25.268

GP 1.91 ZAL 112.82 ZAP 74.43 ETS 179.74 ZAE 106.12 ETE 177.99 ZAC 86.38 ETC 257.80 CLP 74.42

DLA 25.09 RAL 166.55 RAD 6567.4 VEL 11.452 pTH 1.99 VHp 2.942 Opk 9.37 RAP 187.23 ECC 1.1608

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2988.26 -28.05 95.58 24.81 85.93 16 13 19 2388.3 -28.32 86.92

3770.49 -13.36 147.54 20.73 64.80 12 29 42 3170.5 -16.65 140.41

2651.42 -29.86 70.89 24.91 88.55 17 52 10 2051.4 -29.74 62.09

3582.56 -11.74 132.91 19.90 62.31 13 24 47 2982.6 -15.35 125.99

2301.16 -33.91 44.16 24.78 94.59 19 38 17 1701.2 -32.90 35.07

3505.58 -8.24 124.99 17.81 56.71 13 48 2 2905.6 -12.57 118.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2804 TRA 1.6087 TC3-9.3243 BAU 1.2225 8GT 6696.3 SGR 666.8 SG3 3245.3

ROE .2269 RRA -.0281RC3 .8287 FAU .55517 RRT -.6698 RRF -.6913 RTF .9911

FDE -.2026 FRAIO.8507 FC-49.2009 BSP 23038 SGB 6729.4 R23 .0320 R13 -.9912

806 .3607 BRA 1.8090 8C3 9.3611FSP 11056 981 6711.3 SG2 494.0 THA 176.16

LAUNCH DATE NOV 6 1964 FLIGHT TIME 332.00

HELIOCENTRIC CONIC DISTANCE 744.578

RL 148.27 LAL -.00 LOL 43.62 VL 32.821 GAL -2.92 AZL

RP 217.09 LAP -1.24 LOP 271.29 VP 22.578 GAP -7.44 AZp

ORBIT DETERMINATION ACCURACY

ST 1117.8 SR 416.6 SS 1663.3

CRT .4175 CRS .1024 CST -.8599

LSA 1943.6 MSA 640.7 SSA 29.3

EL1 1132.7 ELZ 373.5 ALF 9.94

ARRIVAL DATE OCT 4 1965

EARTH TO MARS

88.33 HCA 227.68 SMA 186.16 ECC .20951 INC 1.6745 vl 30.050

91.13 TAL 543.03 TAp 210.71RCA 147.15 Apo 225.16 V2 25_307

RC 282.801GL 17.77 GP

PLANETOCENTR IC CONIC

C3 9.850 VHL 3.138 DLA

1.86 ZAL 113.35 ZAp 72.67 ETS 179.81 ZAE 104.11 ETE 178.13 ZAC

24.87 RAL 167.08 RAD 6567.4 VEL 11.456 PTH 1.99 VHP 2.974 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME

90.00 15 29 32 2976.51 -28.10 94.72 25.42 86.36 16 19 8

90.00 11 25 6 3789.51 -12.93 148.43 21.24 64.59 12 28 12

100.00 17 13 15 2642.13 -29.87 70.20 25.50 88.92 17 57 17

lOO.O0 12 24 5 3595.12 -11.34 133.63 20.42 62.16 13 24 0

110.00 lg 4 12 2295.00 -33.88 43.68 25.35 94.87 19 42 27

110.00 12 49 37 3515.02 -7.89 125.49 18,35 56,63 13 48 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2664 TRA 1.7337 TC3-9.6970 BAU 1.2814 S_T 7032.4 6GR 686.0 883 3171.3

ROE .2327 RR4 -.0245 RC3 .8133 FAU .54241 RRT -.6560 RRF -.6772 RTF .9918

FOE -.2980 FRAIO.5584 FC-47.6755 BSP 24216 S¢e18 7063.9 R23 .0308 R13 -.9919

+ BDE .3538 8RA 1.7339 8C3 9.7310 FSP 10804 SG1 7046.1 S12 501.7 THA 178.43

86.19 ETC 257.88 CLP 72.66

9.56 RAp 166.64 ECC 1.1681

PO CST TIM INJ 2 LAT INJ 2 LONG

2376.5 -28.31 86.06

3185.5 -16.24 141.33

2042.1 -29.71 61.40

2995.1 -14.98 126.73

1695.0 -32.83 34.60

2915.0 -12.23 119.08

ORBIT DETERMINATION ACCURACY

ST 1168.5 SR 425.4 SS 1659.8

CRT .3790 CRS .1234 CST -.8705

LSA 1971.3 MSA 643.7 SSA 29.1

ELI 1180.9 EL2 389.5 ALF 8.82

LAUNCH DATE NOV 6 1964 FLIGHT TIME 334.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC OISTANCE 748.701 EARTH TO MARS

RL 148.Z7 LAL -.00 LOL 43.62 VL 32.822 GAL -2.97 AZL 88.32 HCA 228.83 SMk 186.18 ECC .20983 INC 1.6811 vl 30.050

RP 216.74 LAP -1.27 LOP 272.44 VP 22.623 GAP -7.81 AZP 91.11 TAL 342.71 TAp 211.54 RCA 147.11APO 225.24 v2 25.346

RC 284.057 GL 17.76 GP 1.81 ZAL 113.90 ZAp 70.96 ET$ 179.87 ZAE 102.14 ETE 178.26 ZAC 86.03 ETC 257.95 CLP 70.95

PLANETOCENTRIC CONIC

C3 9.937 VHL 3.152 DLA 24,64 RAL 167.64 RAO 6567.4 VEL 11.460 pTH 1.99 VHp 3.008 DpA 9.74 RAp 166.10 ECC 1.1635

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 35 49 2964.21 -28.15 93.83 26.05 86.80 16 25 13 2364.2 -28.30 85.16

90.00 11 23 14 3801.33 -12.46 149.36 21.76 64.37 12 26 36 3201.3 -15.81 142.29

lOO.OO 17 18 46 2632.30 -29.89 69.47 26.12 89.30 18 2 38 2032.3 -29.86 60.67

100.00 12 22 58 3608.48 -10.91 134.39 20.96 62.00 13 23 7 3008.5 -14.57 127.52

110.00 19 8 41 2288.39 -33.84 43.17 25.93 95.17 19 46 50 1688.4 -32.75 34.10

110.00 12 49 33 3525.14 -7.51 126.03 18.92 56.55 13 48 18 2925.1 -11.86 119.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2604 TRA 1.8735 TC-10.0068 BAU 1.3336 SGT 7352.7 8GR 662.5 SG3 3085.4 ST 1234.1SR 432.5 SS 1665.0

ROE .237T RRA -.0218 RC3 .7936 FAU .52480 RRT -.6396 RRF -.6587 RTF .9922 CRT .3502 CRS .1223 CST -.8858

FDE -.3097 FRAlO.5387 FC-45.7200 8SP 25644 9GB 7382.5 R23 .0274 R13 -.9924 LSA 2018.0 MS_ 639.6 SSA 29.1

BOE .3526 ERA 1.8737 BC310.0382 FSP 10716 SGI 7365.0 SG2 508.4 THA 176.69 ELI 1244.4 EL2 401.8 ALF 7.82

LAUNCH DATE NOV 6 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CONIC DISTANCE 752.836 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.824 GAL -3.03 AZL 88.31HCA 229.99 SHA 186.20 ECC .21018 INC 1.6875 vl 30.050

RP 216.39 LAP -1.29 LOP 273.59 VP 22.668 GAP -7.79 AZP 91.09 TAL 342.38 TAp 212.36 RCA 147.06 APO 225.34 V2 25.385

RC 285.296 GL 17.74 GP 1.76 ZAL 114.47 ZAP 69.28 ETS 179.92 ZAE 100.20 ETE 178.38 ZA C 85.88 ETC 258.02 ELF 69.27

PLANET_ENTRIC CONIC

C3 10.032 VHL 3.167 OLA 24.39 RAL 168.20 RAD 6567.4 VEL 11.464 pTH 1,99 VHp 3.046 DpA 9.90 RAp 165.59 ECC 1.1651

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT-ASC INJ AZWTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 42 17 2951.55 -28.20 92.90 26.69 87.26 16 31 29 2351.5 -28.28 84.24

90.00 11 21 18 3817.76 -11.98 150.32 22.31 64.15 12 24 56 3217.8 -15.36 143.28

100.00 17 24 28 2622.07 -29.89 88.71 26.74 89.70 18 8 11 2022.1 -29.61 59.92

100.00 12 21 48 3822.47 -10.46 135.19 21.52 61.84 13 22 10 3022.5 -14.15 128.34

110.00 19 13 21 2281.45 -33.79 42.63 26.54 95.48 19 51 22 1681.5 -32.67 33.58

110.00 12 49 25 3535.95 -7.11 126.60 19.50 56.48 13 48 21 2933.9 -11.47 120.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AGCuRACY ORBIT DETERMINATION ACCURACY

TOE .2358 TRA 1.9975 TC-10.3553 BAU 1.3927 8GT 7878.0 SGR 663.5 983 3008.8 ST 1279.6 SR 441.9 SS 1656.9

ROE .2441RRA -.017P RC3 .7798 FAU .5t308 RRT -.6265 RRF -.6466 RTF .9928 CRT .3057 CRS .1570 CST -.8915

FOE -.4493 FRAIO.3834 FC-44.2784 BSP Z$639 888 7706.6 R23 .0279 R13 -.9929 LSA 2039.8 MSA 645.1 SSA 28.7

BDE .3394 8RA 1.9975 BC310.3846 FSP 10355 881 7689.3 SG2 516.4 THA 176.89 EL1 1287.5 EL2 418.2 ALF 6.74
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 756.976

RL 148.27 LAL -.00 LOL 43.62 VL 32.825 GAL -3.10 AZL 88.31HCA

RP 216.05 LAp -1.32 LOP 274.75 VP 22.714 GAp -7.96 AZP 91.06 TAd_

RC 286.320 GL 17.72 GP 1.71 _AL 115.06 ZAp 67.64 ETS 179.98 ZAE

PLANETOCENTRIC CONIC

C3 10.133 VHL 3.183 OLA 24.12 RAL 168.79 RAD 6567.4 VEL 11.468 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 15 48 37 2938.49 -28.23

90.00 11 19 18 3834.85 -11.47

100.00 17 30 24 2611.42 -29.89

100.00 12 20 32 3637.15 -9.99

110.00 19 18 12 2274.14 -33.74

110.00 12 49 13 3347.19 -6.68

DIFFERENT IAL CORRECTIONS

TOE .2093 TRA 2.1254 TC-IO.6764 BAU 1.4301

RDE .2504 RRA -.0139 RC3 .7650 FAU .50004

FDE -.5766 FRAlO.2339 FC-42.7199 8SP 27640

BOE .3263 BRA 2.1254 8C310.7037 FSP 10018

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOt. 43.62 VL 32.827 GAL

RP 213.71 LAp -1.34 LOP 275.92 VP 22.759 GAP

EARTH TO MARS

186.23 ECC .21057 INC 1.6936 vl 30.050

213.17 RCA 147.01APO 225.44 V2 25.423

178.49 ZAC 85.74 ETC 258.08 CLP 67.63

231.15 SMA

342.03 TAp

98.30 ETE

1.99 VHp 3.085 OpA 10.05 RAp 165.12 ECC 1.1668

INJ LONG INJ RT kSC INJ AZMTH ]NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

91.95 27.36 87.74 16 37 55 2338.5 -28.25 83.28

151.32 22.88 63.93 12 23 13 3234.8 -14.88 144.31

67.92 27.39 90.12 18 13 55 2011.4 -29.56 59.13

136.02 22.10 61.68 13 21 9 3037.2 -13.70 129.20

42.07 27.16 95.81 19 56 6 1674.1 -32.57 33.03

127.20 20.10 56.40 13 48 21 2947.2 -11.03 120.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7994.5 S_ 664.1 SG3 2927.6 ST 1328.4 SR 451.0 SS 1651.9

RRT -.6131RRF -.6339 RTF .9933 CRT .2612 CRS .1894 CST -.8976

6G8 8022.1 R23 .0282 R13 -.9934 LSA 2067.§,,MSA 649.2 SSA 28.Z

SGt 8004.9 SG2 524.0 THA 177.07 ELI 1334.2 EL2 433.4 ALF 5.67

FLIGHT TIME 340.00

RC 287.729 GL 17.68 GP

PLANETOCENTRIC CONIC

C3 10.243 VHL 3.200 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 53 48 2923.10 -28.27

90.00 11 17 14 3852.54 -10.94

100.00 17 36 30 2600.39 -29.89

100.00 12 19 13 3652.49 -9.§0

110.00 19 23 14 2266.49 -33.69

110.00 12 48 59 3559.15 -6.23

DIFFERENTIAL CORRECTIONs

TOE .1813 TRA 2.2371 TC-10.9689 BAU 1.50§5

ROE .2866 RRA -.0101 RC3 .7497 FAU .48619

FOE -.6886 FRA10.0883 FC-41.0934 BSP 28644

BDE .3142 BRA 2.2571 BC310.9945 F_H= 9700

1.66 ZAL 115.68 ZAp 66.04 ETS 180.03 ZAE 96.44 ETE

23.84 RAL 169.39 RAO 6567.4 VEL 11.473 PTH 1.99 VHp

ARRIVAL DATE OCT 12 1965

D|STANCE 761.123 EARTH TO MARS

-3.17 AZL 88.30 HCA 232.31SMA 186.26 ECC .21099 INC 1.6997 vl 30.050

-8.13 AZP 91.04 TAL 341.66 TAp 213.97 RCA 146.96 Apo 225.56 V2 25.461

178.60 ZAC 85.61ETC 258.14 CLP 66.03

3.127 OpA 10.18 RAp 164.70 ECC 1.1686

INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

90.97 28.04 88.25 16 44 33 2325.1 -28.21 82.30

152.35 23.46 63.72 12 21 27 3252.5 -14.38 145.36

67.10 28.06 90.55 18 19 51 2000.4 -29.49 38.32

136.89 22.70 61.32 13 20 5 3052.5 -13.23 130.09

41.48 27.80 96.16 20 1 0 1666.5 -32.47 32.46

127.83 20.72 56.32 13 48 18 2959.1 -10.62 121.48

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8301.8 3GR 664.6 SG3 2843.7 ST 1380.7 8R 459.6 98 1648.7

RRT -._995 RRF -.6209 RTF .9937 CRT .2180 CRS .2183 CST -.9041

SG8 8_28.1 R23 .0283 R13 -.9938 LSA 2100.0 NSA 651.7 SSA 27.8

SGI 83tl.2 SG2 331.3 THA 177.24 ELI 1384.7 EL2 447.2 ALF 4.63

LAUNCH DATE NOV 6 1964 FLIGHT TIME 542.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC DISTANCE 765,274 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.829 GAL -3.23 AZL 88.29 HCA 233.48 SMA 186.29 ECC .21144 INC 1._055 Vl 30.050

RP 215.39 LAP -1.37 LOP 277.08 Vp 22.S04 GAP -8.30 AZp 91.0Z TAL 341.29 TAp 214.76 RCA 146.90 APO 225.69 V2 25.498

RC 288.924 GL 17.64 GP 1.62 ZAL 116.31 ZkP 64.48 ETS 180.07 ZAE 94.62 ETE 178.70 ZAC 83.49 ETC 258.19 CLP 64.47

PLANETOCENTRIC CONIC

C3 10.360 VHL 3.219 OLA 23.34 RAL 170.00 RAO 6567.4 VEL 11.478 pTH 2.00 VHp 3.172 DpA 10.29 RAp 164.32 ECC 1.1705

LNCH AZMTH LNCH TIME L-I TIME I"NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 2 48 2911.42 -28.29 89.97 28.74 88.73 16 51 20 2311.4 -28.17 81.31

90.00 11 15 9 3870.81 -10.38 133.41 24.07 63.51 12 19 39 3270.8 -13.86 146.45

100.00 17 42 48 2589.02 -29.88 66.25 28.74 90.99 18 25 57 1989.0 -29.42 57.48

100.00 12 17 50 3668.44 -8.98 137.79 23.32 61.37 13 18 59 3068.4 -12.73 131.01

110.00 19 28 26 2258.53 -33.63 40.86 28.45 96.52 20 6 5 1658.5 -32.36 31.86

110.00 12 48 41 3571.69 -5,76 128.50 21.36 56.25 13 48 13 2971.7 -10.15 122.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TDE .1316 TRA 2.3926 TC-11.2360 8AU 1.5596 SGT 8800.7 $GR 665.0 SG3 2757,8 ST 1438.0 SR 467.9 SS 1646.9

ROE .2627 RRA -.0065 RC3 .7342 FAU .47177 RRT -.5859 RRF -.6077 RTF .9940 CRT .1753 CRS .2462 CST -.9104

FOE -.7924 FRA 9.9434 FC-39.4232 BSP 29642 SGB 8626.4 R23 .0284 R13 -.9941 LSA 2136.8 HSA 653.3 SSA 27.4

BDE .3033 BRA 2.3926 8C311.2599 FSP 9389 881 8609.6 SGZ 538.3 THA 177.40 EL1 1438.7 EL2 459.8 ALF 3.64

LAUNCH DATE NOV 6 1964 FLIGHT TIN( 344.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOL 43.62 VL

RP 215.05 LAp -1.40 LOP 278.25 VP 22.848 GAP -8.47 A ZP 90.99 TAL 340.89 TAP 215.54 RCA 146.84

RC 290.105 GL 17.59 GP 1.57 ZAL 116.97 ZAP 62.97 ET8 180.11ZAE 92.84 ETE 178.80 ZAC 85.38

PLANETOCENTRIC CONIC

C3 10.486 VHL 3.238 DL4 23.22 RAL 170.63 RAD 6567.4 VEL 11_484 PTH 2.00 VHP 3.218 OpA 10.39 RAP 163.98 ECC 1.1726

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

90.00 16 9 58 2897.50 -28.31 88.95 29.46 89.24 16 5_ 15 2297.5 -28.11 80.29

90.00 11 13 1 3889.80 -9.81 154.49 24.70 83.30 12 17 51 3289.6 -13.32 147.57

100.00 17 49 15 2577.36 -29.86 65.39 29.44 91.45 18 32 12 1977.4 -29.34 56.62

100.00 12 16 25 3884.97 -8.44 138.72 23.97 61.22 13 17 50 3085.0 -12.21 131.97

110.00 19 33 48 2250.28 -33.56 40.23 29.13 96.89 20 11 18 1650.3 -32.25 31.24

110.00 12 48 21 3584.82 -5.26 129.19 22.02 56.18 13 48 6 2984.8 -9.67 122.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1183 TRA 2.5310 TC-11.4780 8AU 1.6122 SGT 8881.0 SGR 665.6 SG3 2670.8 ST 1493.6 SR 476.0 93 1646.3

ROE .2689 RRA -.0030 RE3 .7186 FAU .45711 RRT -.5725 RRF -.5947 RTF .9943 CRT .1321CR9 .2740 CST -.9163

FDE -.8935 FRA 9.7953 FC-37.7391 8SP 30619 388 8915.8 R23 .0284 R13 -.9943 LSA 2176.9 MSA 654.2 SSA 27.0

8DE .2937 BRA 2.5310 8C311.5004 FSP 9084 381 8899.2 SG2 545.2 THA 177.54 ELI 1495.0 EL2 471.3 ALF 2.68

DISTANCE 769.432 EARTH TO MARS

32.831,GAL -3.31 AZL 88.29 HCA 234.65 SMA 186.33 ECC .21193 INC 1.7112 Vl 30.050

APO 225.82 V2 25.335

ETC 238.24 CLP 62.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.DO

RP 214.72 LAP -1.42

RC 291.272 GL 17.54

PLANETOCENTRIC CONIC

C3 10.621 VHL 3.259

LNCH AZMTH LNCH TIME

90.00 16 17 13

90.00 11 10 32

100.00 17 55 51

100.00 12 14 57

110.00 19 39 19

110.00 12 47 39

DIFFERENTIAL CORRECTIONS

TOE .0827 TRA 2.6729 TC-11.6940 8AU 1.6634

ROE .2751RRA .0005 RC3 .7030 FAU .44219

FOE -.9873 FRA 8.6446 FC-36.0447 BSIP 31580

80E .2872 8RA 2.6729 BC311.7151FSP 8784

DISTANCE 775.594 EARTH TO MARS

LOL 43.62 VL 32.834 GAL -3.38 AZL 88.28 HCA 235.82 SMA 186.37 ECC .21244 INC 1.7168 vt 30.050

LOP 279.43 VP 22.893 GAP -8.63 AZP 90.96'TAL 340.49 TAp 216.31 RCA 146.78 kPO 225.97 V2 25.572

GP 1.53 ZAL 117.63 ZAP 61.49 ET$ 180.15 ZAE 91.09 ETE 178.89 ZAC 85.28 ETC 258.28 CLP 61.48

DLA 22.89 RAL 171.28 RAD 6567.4 VEL 11.490 pTH 2.00 VHp 3.267 OpA 10.46 RAp 163.68 ECC 1.1748

L-| TIME INJ LAT |NJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2883.38 -28.32 87.92 30.19 89.76 17 5 18 2283.4 -28.05 79.26

3908.90 -9.22 155.60 23.35 63.11 12 16 1 3308.9 -12.75 148.70

2565.44 -29.84 64.50 30.16 91.9I 18 38 37 1965.4 -29.25 55.75

3702.07 -7.87 139.68 24.63 61,07 13 16 39 3102.1 -11.67 132.95

2241.77 -33.48 39.58 29.82 97.27 20 16 40 1641.8 -32.13 30.61

3598.30 -4.74 129.91 22.70 56.11 13 47 57 2998.5 -9.16 123.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9172.6 SGR 666.2 SG3 2583.0 ST 1554.1 SR 483.8 SS 1646.1

RRT -.3593 RRF -.5818 RTF .9945 CRT .0899 CRS .3005 CST -.9224

SGIB 9196.8 R23 .0285 R13 -.9945 LSA 2220.4 MSA 654.2 SSA 26.6

861 9180.2 SG2 531.8 THA 177.67 EL1 1554.8 EL2 481.6 ALF 1.77

LAUNCH OATE NOV 6 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 20 1965

MELIO(ENTRIC CONIC

RL 148.27 LAL -.00

RP 214.40 LAP -1.44

RC 292.425 GL 17.47

PLANETOCENTRIC CONIC

C3 10.763 VHL 3.261

LNCH AZMTH LNCH TIME

90.00 16 24 39

90.00 11 8 42

100.00 18 2 36

100.00 12 13 27

110.00 18 44 38

110.00 12 47 34

DIFFERENTIAL CORRECTIONS

TOE .0446 TRA 2.8186 TC-11.8837 BAU 1.7131

ROE .2813 RRA .0038 RC3 .6874 FAU .42707

FDE-l.0760 FRA 9.4934 FC-34.346§ BSP 32330

8DE .2848 BRA 2.8186 BC311.9036 FSP 8489

DISTANCE 777.763 EARTH TO MARS

LOL 43.62 VL 32.836 GAL -3.46 AZL 88.28 HCA 237.00 SMA 186.42 ECC .21299 INC 1.7222 vt 30.050

LOP 280.61 VP 22.937 GAP -8.79 AZP 90.94TAL 340.06 TAp 217.06 RCA 146.71 ApO 226.12 V2 25.608

GP 1.49 ZAL 118.34 ZAP 60.06 ETS 180.18 ZAE 89.39 ETE 178.97 ZAC 83.19 ETC 258.31 CLP 50.05

OLA 22.53 RAL 171.94 RAO 6567.4 VEL 11.496 PTH 2.00 VHp 3.318 DpA 10.55 RAp 163.42 ECC 1.1772

L-| TINE |NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2869.10 -28.32 86.87 30.94 90.28 17 12 28 2269.1 -27.98 78.23

3928.56 -8.61 136.73 26.02 62.92 12 14 11 3328.7 -12.17 149.86

2553.30 -29.81 63.60 30.90 92.39 18 45 9 1953.3 -29.16 34.86

3719.69 -7.29 140.66 25.31 60.93 13 15 27 3119.7 -11.11 153.96

2233.02 -33.42 38.90 30.33 97.66 20 22 11 1633.0 -32.00 29.96

3612.73 -4.20 130.65 23.41 56.04 13 47 47 3012.7 -8.63 124.37

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9445.5 9r,_ 666.9 863 2494.7 ST 1617.7 SR 491.4 SS 1646.7

RRT -.5463 RRF -.5692 RTF ,9946 CRT .0484 CRS .3262 CST -.9279

SGB 9469.1 R23 .0286 R13 -.9947 LSA 2267.6 NSA 653.8 SSA 26.t

SGt 9432.8 SG2 5,58.2 THA 177.78 ELI 1617.9 EL2 490.8 ALF .93

LAUNCH DATE NOV 6 1564 FLIGHT TIME 350.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 214.08 LAp -1.47

RC 293.366 GL 17.40

PLANETOCENTR 1C CONIC

C3 10.919 VHL 3.304

LflCH AZMTH LNCH TIME

90.00 16 32 10

90.00 11 6 32

100.00 18 9 27

100.00 12 11 36

110.00 19 30 45

110.00 12 47 7

DIFFERENTIAL CORRECTIONS

TOE .0023 TRA 2.9553 TC-12.0318 BAU 1.7620

ROE .2876 RRA .0070 RC3 .6722 FAU .41215

FDE-t.1641 FRA 9.3350 FC-32.6776 8SP $3458

80E .2876 BRA 2.9655 BC312.0703 FSP 8196

DISTANCE 781.936 EARTH TO MARS

LOL 43.62 VL 32.839 GAL -3.55 AZL 88.27 HCA 238.18 8MA 186.46 ECC .21337 INC 1.7274 vt 30.050

LOP 281.79 VP 22.980 GAP -8.95 AZP 90.91 TAL 339.63 TAp 217.81RCA 146.64 APO 226.29 v2 25,644

GP 1.45 ZAL 118.06 ZAP 38.67 ET$ 180.21 ZAE 87.73 ETE 179.03 ZAC 85.11ETC 238.34 CLP 58.66

OLA 22.19 RAL 172.60 RAD 6367.4 VEL 11.502 pTH 2.00 VHp 3.372 DpA 10.37 RAp 163.21ECC 1.1797

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2854.69 -28.31 85.82 31.71 90.81 17 19 44 2234.7 -27.89 77.18

3948.87 -7.98 157.88 26.71 62.74 12 12 21 3348.9 -11.37 131.04

2540.97 -29.77 62.69 31.66 92.87 18 51 48 1941.0 -29.05 33.96

$737.82 -6.69 141.67 26.02 60.80 13 14 13 3137.8 -10.53 134.89

2224.07 -33.33 38.22 31.26 98.06 20 27 49 1624.1 -31.86 29.30

$627.49 -3.64 131.43 24.13 35.99 13 47 33 3027.5 -8.08 125.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9710.5 SGR 668.0 SG3 2407.0 ST 1683.5 SR 498.9 SS 1647.9

RRT -.5339 RRF -.3573 RTF .9948 CRT .0064 CRS .3324 CST -.9331

SG8 9733.5 R23 .0288 R13 -.9949 LSA 2317.8 NSA 652.7 SSA 25.8

SGt 9717.1 862 364.4 TMA 177.89 ELI 1683.6 EL2 498.9 ALF .12

LAUNCH DATE NOV 6 1954 FLIGHT TIME 352.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC r._IC DISTANCE 786.114 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.842 GAL -3.63 AZL 88.27 HCA 239.37 SMA 186.51 ECC .21419 INC 1.7326 vt 30.050

RP 213.77 LAp -1.49 LOP 282.97 VP 23.024 GAP -9.11 A ZP 90.88 TAL 339.17 TAp 218.34 RCA 146.36 APO 226.46 V2 25.679

RC 294,593 GL 17.32 GP 1.41ZAL 119.79 ZAP 57.32 ETS 180.24 ZAE 86.10 ETE 179.13 ZAC 85.04 ETC 258.36 CLP 57.51

PLANETOCENTR 1C CONIC

C3 11.083 VHL 3,329 OLA 21.81RAL 173.29 RAO 6567.4 VEL 11.510 PTH 2.00 VHP 3.427 DpA 10.60 RAP 163.04 ECC 1.1824

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 18 39 45 2840.19 -28.29 84.76 32.50 91.34 17 27 6 2240.2 -27.80 76.13

90.00 11 4 22 3969.$0 -7.33 159.05 27.43 62.57 12 10 32 3369.5 -10.95 132.24

100.00 18 16 26 2526.49 -29.72 61.76 32.43 93.35 18 38 34 1928.5 -28.94 53.05

100.00 12 10 23 3758.44 -6.07 142.71 26.74 60.67 13 12 59 3156.4 -9.93 136.05

110.00 19 36 39 2214.93 -33.24 37.52 32.00 98.46 20 33 34 1614.9 -31.72 28.63

110.00 12 46 39 3642.77 -3.06 132.23 24.88 55.94 13 47 22 3042.8 -7.51 125.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0428 TRA 3.1180 TC-12.1946 BAU 1.8095 SGT 9966.9 SGR 669.2 SG3 2319.9 ST 1732.6 SR 506.2 SS 1649.7

ROE .2940 RRA .0102 RE3 .6571FAU .39726 RRT -.5219 RRF -.§458 RTF .9949 CRT -.0943 CRS .3780 CST -.9379

FOE-1.2479 FRA 9.1777 FC-31.0309 BSP 34317 SGB 9989.3 R23 .0291 R13 -.9950 LSA 2371.6 NSA 651.2 SSA 23.3

BDE .2971 BRA 3.1180 BC312.2123 FSP 7902 SG1 9973.0 862 370.4 THA 177.99 EL1 1732.6 EL2 505.8 ALF 179.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DAlE NOV 6 1964 FLIGHT TIME 354.00 ARRIVAL OATE OCT 26 1965

HELIOCENTRIC CONIC OISTANCE 790.296 EARTH TO MARS

RL 148.27 LAL -.DO LOL 43.62 VL 32.845 GAL -3.72 AZL 88.26 HCA 240.55 SMA 186.57 ECC .21485 ]NC 1.7377 V1 30.050

RP 215.46 LAP -1.51 LOP 284.16 VP 23.067 GAP -9.26 AZP 90.85 TAL 338.71 TAp 219.26 RCA 146,48 APO 226.65 VZ 25.714

RC 295.805 GL 17.25 GP 1.37 ZAL 120.54 ZAp 56.00 ETS 180,27 ZAE 84.52 ETE 179.20 ZAC 84.98 ETC 258.38 CLP 55.99

PLANETOCENTRIC CONIC

C3 11.258 VHL 3.555 DLA 21.42 RAL 175,98 RAD 6567.4 VEL 11.517 pTH 2.01VHF 3.484 DpA 10.62 RAp 162.91ECC 1.1853

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.OO 16 47 27 2825.63 -28.26 83.70 35.30 91.87 17 34 32 2225.6 -27.70 75.08

90.00 11 2 12 3990.54 -6.67 160.25 28.17 62.42 12 8 43 3390.5 -10.32 153.46

100.00 18 23 31 2515.88 -29.67 60.83 53.22 93.84 19 5 26 1915.9 -28.82 52.13

100.00 12 8 50 3775.52 -5.43 143.77 27.49 60.56 13 11 45 5175.5 -9.32 137.13

110.00 20 2 41 2205.63 -33.15 36.81 32.76 98.87 ZO 39 26 1605.6 -31.57 27.94

110.00 12 46 9 3658.54 -2.46 133.05 25.64 55.89 13 47 8 3058.5 -6.92 126.80

O|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0913 TRA 3.2727 TC-12.3162 BAU 1.8563 SGT10218.3 SOR 670.5 SG3 2233.9 ST 1824.6 SR 513.2 SS 1651.7

RDE .3004 RRA .0132 RC3 .6424 FAU .38259 RRT -.5108 RRF -.5349 RTF .9950 CRT -.0749 CRS .4026 CST -.9426

FDE-1.SZ66 FRA 9.0177 FC-29.4195 BSP 35176 S0810238.3 R23 .0293 R13 -.9950 LSA 2428.8 MSA 648.8 SSA 24.9

DOE .3140 BRA 3.2727 BC3i2.3530 FSP 7616 S0110222.1SG2 576.2 THA 178.07 EL1 1825.0 EL2 511.7 ALF 178.69

LAUNCH DATE I_V 6 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC DISTANCE 794.483 EARTH TO MARS

RL 148.27 LAL -.00 LOt- 43,62 VL 32.848 GAL -3.81 AZL 88,26 HCA" 241.74 SMA 186.62 ECC .21554 INC 1.7426 vl 30.050

RP 213.16 LAp -1.53 LOP 283.35 VP 23.110 GAp -9.42 A ZP 90.83 TAL 338.22 TAp 219.97 RCA 146.40 APO 226.84 VZ 25.748

RC 296.904 GL 17.13 GP 1.34 ZAL 121.31 ZAp 54.75 ETS 180.29 ZAE 82.96 ETE 179.27 ZAC 84.93 ETC 258.39 CLP 54.72

PLANETOCENTRIC CONIC

C3 11.443 VHL 3.383 OLA 21.02 RAL 174.88 RAD 6387.4 VEL 11.525 PTH 2.01VHp 3.543 DpA 10.62 RAp 162.81ECC 1.1884

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT. INJ 2 LC)_IG

90.00 16 53 12 2811.04 -28.22 82_63 34.11 92.41 17 42 3 2211.0 -27.59 74.02

90.00 11 0 3 4011.97 -6.00 161.46 28.93 62.27 12 6 55 3412.0 -9.66 154.69

100.00 18 30 41 2503.18 -28.61 58.89 34.02 94.33 19 12 24 1903.2 -28.69 51.21

100.00 12 7 16 3795.06 -4.78 144.85 28.26 60.46 13 10 31 3195.1 -8.68 138.23

110.00 20 8 48 2196.20 -33.05 36.09 33.54 99.28 20 45 24 1596.2 -31.41 27.25

110.00 12 43 38 3674.80 -1.84 133.90 26.43 53.86 13 46 53 3074.8 -6.30 127.66

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1427 TRA 3.4315 TC-12.4116 BAU 1.9016 SG710458.7 STA_ 672.0 SG3 2148.8 ST 1900.0 SR 520.1 SS 1653.9

ROE .3070 RRA .0161RC3 .6279 FAU .36805 RRT -.4998 RRF -.5246 RTF .9951 CRT -.1139 CRS .4269 CST -.9467

FDE-1.4019 FRA 8.8352 FC-27.8391 8SP 36012 S0810478.3 R23 .0298 R13 -.9951 LSA 2489.5 MSA 646.4 SSA 24.4

8DE .3385 8RA 3.4315 80312.4275 FSP 7335 S0110462.1SG2 581.8 THA 178.15 EL1 1901.0 EL2 516.5 ALF 178.07

LAUNCH DATE NOV 6 1964 FLIGHT TIME 358.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC DISTANCE 798.674 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.852 GAL -3.91AZL 88.25 HCA 242.94 SMA 186.68 ECC .21627 INC 1.7475 Vl 30.050

RP 212.87 LAp -1.56 LOP 286.55 VP 23,152 GAP -9.57 AZp 90.80 TAL 557.75 TAp 220.67 RCA 146.30 APO 227.05 v2 25.782

RE 297.989 GL 17.03 GP 1.30 ZAL 122.09 ZAp 53.49 ET8 180.31 ZAE 81.45 ETE 179.55 ZAC 84.88 ETC 258.39 CLP 53.48

PLANEYOCENTR_C CON|C

C3 11.645 VHL 3.412 DLA 20.60 RAL 175.39 RAD 6567.4 VEL 11.534 PTH 2.01VHp 3.604 DpA 10.60 RAp 162.76 ECC 1.1916

LNCH AZMTH LNCH TIME L-I TIME iNJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 3 1 2796.44 -28.18 81.56 54.95 92.94 17 49 38 2196.4 -27.47 72.97

90.00 10 57 55 4033.76 -5.30 162.68 29.71 62.14 12 5 8 3433.8 -8.99 153.95

100.00 18 37 56 2490.41 -29.54 58.95 34.84 94.82 19 19 26 1890.4 -28.55 50.28

100.00 12 5 42 3815.02 -4.11 143.95 29.05 60.37 13 9 17 5215.0 -8.02 139.35

110.00 20 15 1 2186.65 -32.94 35.37 34.33 99.70 20 51 28 1586.7 -31.25 26.55

110.00 12 45 5 3691.54 -1.20 134.77 27.24 55.84 13 46 37 3091.5 -5.67 128.55

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1977 TRA 3.5938 TC-12.4861BAU 1.9462 SGT10690.4 SGR 673,7 SG3 2065.5 ST 1978.8 SR 526.9 SS 1656.7

RDE .3136 RRA .0188 RC3 .6137 FAU .35376 RRT -.4898 RRF -.5151RTF .9951 CRT -.1520 CRS .4505 CST -.9506

F02-1.4740 FRA 8.6937 FC-26.3006 BSP 36817 50810711.6 R23 .0302 R13 -.9951 LSA 2554.0 MSA 643.5 SSA 24.0

802 .3708 BRA 3.5939 80312.5012 FSP 7057 50110695.5 $02 387.1 THA 178.23 EL1 1980.5 EL2 520.3 ALF 177.51

LAUNCH DATE NOV 6 1964 FLIGHT TIME 360.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC D|STANCE 802.869 EARTH TO MARS

RL 148.27 LAL -.00 LOt.. 43.62 VL 32.835 GAL -4.01 AZL 88.25 HCA 244.14 SMA 186.74 ECC .21704 INC 1.7522 Vl 30.050

RP 212.57 LAp -1.58 LOP 287.73 VP 23.194 GAP -9.72 A ZP 90.76 TAL 337.21 TAp 221.35 RCA 146.21 ApO 227.27 V2 25.815

RC 299.061 GL 16.92 GP 1.27 ZAL 122.89 ZAP 52.29 ETS 180.32 ZA[ 79.97 ETE 179.39 ZAC 84.85 ETC 258.39 CLP 52.28

PLANETOCENTRIC CONIC

C3 11.837 VHL 3.443 OLA 20.17 RAL 178.11RAO 8367.5 VEL 11.543 PTH 2.01VHp 3.667 OpA 10.57 RAp 162.73 ECC 1.1951

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 10 54 2781.85 -28.12 80.30 35.80 93.47 17 57 15 2181.9 -27.34 71.92

90.00 10 55 47 4033.91 -4.80 163.93 30.51 62.03 12 3 23 3455.9 -8.30 157.21

100.00 18 43 13 2477.60 -29.46 58.00 35.68 95.32 19 26 32 1877.6 -28.41 49.36

100.00 12 4 7 3833.39 -3.42 147.07 29.86 60.29 13 8 3 3235.4 -7.35 140.49

110.00 20 21 19 2177.02 -32.83 34.64 35.15 100.12 20 57 36 1577.0 -31.08 23.85

110.00 12 44 32 3708.74 -.54 135.67 28,07 55.82 13 46 21 3108.7 -3.02 129.45

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2361 TRA 3.7599 TC-12.5389 BAU 1.9899 SGTI091G.? _ 873.5 803 1983.6 ST 2060.8 SR 533.4 SS 1658.8

ROE .3204 RRA .0214 RC3 .3998 FAU .33978 RRT -.4802 RRF -.5061RTF .9931 CRT -.1889 CRS .4730 CST -.9543

F02-1.5400 FRA 8.3301 FC-24.8072 BSP 37610 S_1810937.5 RZ3 .0306 R13 -.9952 LSA 2621.7 MSA 639.8 SSA 23.6

DOE .4102 8RA 3.7600 BCS12.5333 FSP 6789 $0110921.5 802 592.2 THA 178,29 ELI 2063.4 EL2 523.1 ALF 177.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 6 1964

HELIOCEMT RIC CO_IC

RL 148.27 LAL -.00

RP 212.29 LAp -1.60

RC 300.120 GL 16.80

PLANETOCENTRIC CONIC

C3 12.083 VHL 3.476

LNCH AZMTH LNCH TIME

90.00 17 18 49

90.00 10 $3 41

100.00 18 52 38

100.00 12 2 33

110.00 20 27 42

110.00 12 45 58

FLIGHT TIME 362.00 ARRIVAL DATE NOV 3 1965

OISTANCE 807.067 EARTH TO MARS

LOt 43.62 VL 32.859 GAL -4.11AZL 88.24 HCA 245.54 SMA 186.80 ECC .21784 1NC 1.7570 vl 30.050

LOP 288.95 VP 23.23§ GAP -9.87 AZP 90.73 TAL 336,69 TAp 222,02 RCA 146.11Apo 227.49 V2 25.847

GP 1.25 ZAL 125.71 Zkp 51.13 [TS 180.34 ZAE 78.53 ETE 179.45 ZAC 84.82 ETC 258.39 CLP 51.12

DLA 19.73 RAL 176.84 RAD 6567.5 VEL 11.553 PTH 2.02 VHp 3.732 DpA 10.52 RAP 162.77 ECC 1.1989

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2767.31 -28.06 79.44 36.66 94.00 18 4 56 2167.3 -27.21 70.88

4078.40 -3.88 165.19 31.34 61.93 12 I 39 3478.4 -7.60 158.49

2464.78 -29.37 57.06 36.53 95.81 19 33 42 1864.8 -28.26 48.4]

3856.16 -Z.72 148.21 30.70 60.22 13 6 49 3256.2 -6.66 141.65

2167.]3 -52.71 33.91 35.97 100.54 21 ] 49 1567.3 -30.91 25.15

3726.38 .14 136.59 28.92 55.82 13 46 4 3126.4 -4.35 130.38

DIFFERENT[ AL CCRRECTIONS

TOE -.]171 TRA 3.9510 7C-12.5663 BAU 2.0321

ROE .]273 RRA .0239 RC] .5861FAU .32595

F06-1.6016 FRA 8.3675 FC-23.3543 8SP 38375

BOE .4557 BRA 3.9311 BC312.5800 FSP 6523

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC 01 STANCE 811.289

RL 148.27 LAL -.00 L04. 43.62 VL 32.862 GAL -4.22 AZL 88.24 HCA 246.54 SMA 186.86 ECC .21869

RP 212.01 LAp -1.62 LOP 290.15 VP 23.276 GAP -$0.02 AZP 90.70 TAL 338.14 TAP 222.69 RCA 146.00

GP 1.20 ZAL 124.5] ZAP 50.00 ETS 180.35 ZAE 77.11 ETE 179.50 ZAC 84.81

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711134.6 SGR 677.3 SG3 19d3.] ST 2146.3 SR 539.7 SS 1660.8

RRT -.4713 RRF -.4978 RTF .9959 CRT -.2258 CRS .4946 CST -.9575

S681115§.2 R23 .0312 R13 -.9952 LSA 2692.8 MSA 656.1 SSA 23.1

S6111139.2 SG2 597.1 THA 178.35 EL1 2149.9 EL2 525.1 ALF 176.57

FLIGHT TIME 364.00 ARRIVAL DATE NOV 5 1965

EARTH TO MARS

INC 1.7615 vl 30.050

Apo 227.73 vZ 25.879

ETC 258.38 CLP 49.99

DLA 19.28 RAL 177.58 RAO 6567.5 VEL $1.563 pTH 2.02 VHP ].799 DpA 10.47 RAp 162.83 ECC 1.2028

RC 301.167 GL 16.68

PLANETOCENTRIC COMIC

CS 12.$23 VHL ].510

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 26 46 2752.83 -27.98 78.39 37.54 94.52 18 12 39

90.00 10 51 36 4101.22 -3.15 166.47 32.19 61.84 11 59 57

100.00 19 0 4 2451.97 -29.28 56.12 37.40 96.29 19 40 56

100.00 12 0 59 ]877.32 -2.00 149.38 31.56 60.17 1] 5 37

110.00 20 34 9 2157.59 -32.58 33.18 36.82 100.95 21"10 7

110.00 12 43 23 3744.46 .83 137.53 29.79 55.83 13 45 48

DIFFERENTIAL CC_RECTIONS HIO-COURSE EXECUTION ACCURACY

TOE -.3819 TRA 4.1059 TC-12.5740 BAU 2.0737 SGT11345.7 SGR 679.3 SG3 1824.9

ROE .]343 RRA .0261RC3 .5728 FAU .31247 RRT -.4631RRF -.4903 RTF .9951

F06-1.6600 FRA 8.2050 FC-21.9511 8SP 39127 96811366.0 R23 .0317 RI] -.9951

BOE .5075 8RA 4.1059 8C]12.5870 F_P 6268 S6111350.1 SG2 601.8 THA 178.41

PC) CST TIM INJ 2 LAT INJ 2 LONG

2152.8 -27.06 69.84

3501.2 -6.89 159.79

1852.0 -28.10 47.51

3277.3 -5.96 142.82

1557.6 -30.73 24.45

]144.5 -3.66 131.33

ORBIT DETERMINATION ACCURACY

ST 22]4.9 SR 545.9 $S 1662.9

CRT -.2577 CRS .]156 CST -.9605

LSA 2767.] NSA 632.0 SSA 22.7

EL1 2239.6 EL2 526.3 ALF 176.19

LAUNCH DATE NOV 6 1964 FLIGHT TIME ]66.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 1A8.27 LAL -.OO

RP 211.73 LAP -1.63

RC 302.203 GL 16.55

PLANETOCENTRIC CONIC

C3 12.579 VHL 3.547

LNCH AZMTH LNCH TIME

90.00 17 34 45

90.00 I0 49 $3

100.00 19 7 33

100.00 11 59 26

110.00 20 40 40

110.00 12 42 48

DIFFERENTIAL CCRRECTIONS

TOE -.4499 TRA 4.2852 TC-12.5612 8AU 2.1145

RDE .]414 RRA .0282 RC] .5597 FAU .29929

FOE-1.7152 FRA 6.0414 FC-20.5981 8SP 39844

9DE .5648 6RA 4.285] BC312.5757 FSP 6017

OISTANCE 815.473 EARTH TO MARS

LOL 43.62 VL 32.866 GAL -4.35 AZL 88.23 HCA 247.75 SMA 186.93 ECC .21956 INC 1.7661 vl 30.050

LOP 291.36 VP 23.316 GAP -10.17 AZP 90.67 TAL 335.58 TAp 22].34 RCA 145.88 APO 227.98 V2 25.911

GP 1.17 ZAL 125.37 ZAp 48.90 ETS 180.36 ZAE 75.74 ETE 179.55 ZAC 84.80 ETC 258.36 CLP 48.89

DLA 18.81RAL 178.32 RAD 6567.5 VEL 11.574 pTH 2.02 VHP 3.867 DpA 10.39 RAp 162.92 ECC 1.2070

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2736,44 -27.90 77.54 58.44 95.04 18 20 23 2158.4 -26.91 68.82

4124.$6 -2.40 167.76 33.07 61.78 11 58 17 3524.4 -6.16 161.09

2439.19 -29.18 55.18 38.29 96.78 19 48 12 1839.2 -27.94 46.60

3898.84 -1.27 150.56 32.44 60.13 13 4 25 3298.8 -5.24 144.01

2147.84 -32.46 32.44 37.68 101.37 21 16 28 1547.8 -30.55 23.75

3762.96 1.54 158.50 30.68 55.85 13 45 31 3163.0 -2.96 132.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711550.$ SGR 681.3 SG3 1748.4 8T-2326.6 SR 551.9 SS 1664.0

RRT -.4557 RRF -.4835 RTF .9950 CRT -.2900 CRS .5357 CST -.9633

56811570.1 R23 .0324 R13 -.9951 LSA 2844.7 HSA 627.7 SSA 22.]

S6111554.2 SG2 606.2 THA 178.46 ELI 2532.4 EL2 526.8 ALF 175.85

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 211.47 LAP -1.65

RC 303.228 6L 16.41

PLANETOCENTRIC CONIC

C3 12.851VHL 3.585

LNCH AZ14TH LNCM TIME

90.00 17 42 45

90.00 10 47 31

100.00 19 15 4

100.00 11 57 5]

110.00 20 47 14

110.00 12 42 12

FLIGHT TIME 368.00 ARRIVAL DATE NOV 9 1965

DISTANCE 819.880 EARTH

LOL 43.62 VL 32.870 GAL -4.44 AZL 88.23 HCA 248.96 SMA 187.00 ECC .22051 INC

LOP 292.57 VP 23.356 GAP -10.31 AZP 90.64 TAL 335.01 TAp 22].97 RCA 145.76 APO

GP 1.14 ZAL 126.23 ZAP 47.84 ETS 180.37 ZAE 74.39 ETE 179.60 ZAC 84.80 ETC

TO MARS

1.7705 vl

228.24 V2

258.34

30.050

25.941

CLP 47.83

DLA 18.33 RAL 179.07 RAD 6567.5 VEL 11.586 pTH 2.03 VHP 3.937 DpA 10.31 RAP 163.04 ECC 1.2115

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST' TIM INJ 2 LAT INJ 2 LONG

2724.16 -27.89 76.]1 39.35 95.55 18 28 9 2124.2 -26.75 67.80

4147.80 -1.65 169.07 ]3.96 61.73 11 56 38 3547.8 -5.41 162.42

2426.48 -29.08 54.25 39.19 97.25 19 55 30 1826.5 -27.77 45.69

3920.72 -.53 151.78 3].34 60.11 13 3 14 3320.7 -4.51 145.22

2138.10 -]2.32 31.72 38.55 $01.78 21 22 52 1538.1 -]0.36 23.05

3781'.86 2.26 139.48 31.60 55.88 13 45 14 3181.9 -2.23 133.28

ORBIT DETERMINATION ACCURACY

ST 2425.3 SR 557.7 SS 1664.]

CRT -.3202 CRS .5543 CST -.9658

LSA 2924.9 MSA 623.1 SSA 22.0

ELI 2428.2 EL2 526.8 ALF 175.57

DIFFERENTIAL CCRRECTION$

TOE -.5204 TRA 4.4701 TC-12.5277 BAU 2.1544

ROE .$487 RRA .O301 RC3 .5468 FAU .28640

FOE-1.7602 FRA 7.8807 FC-19.2934 BSP 40567

BOE .6264 8RA 4.4702 8C312.5596 FSP 57T6

MID-COURSE EXECUTION ACCURACY

96T11748.0 SGR 683.3 863 1673.9

RRT -.4489 RRF -.4773 RTF .9950

S6819767.9 R23 .0]30 R13 -.9950

S6111752.1 SG2 610.4 THA 178.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 370.00

HELIOCENTRIC CONIC DISTANCE 823.889

RL 148.27 LAL -.00 LOL 43.62 VL 32.874 GAL -4.56 AZL 88.Z3 HCA Z50.18 SHk

RP 211.20 LAP -1.67 LOP 293.79 VP 23.395 GAP -10.46 AZP 90.60 TAL 334.42 TAp

RC 304.242 GL 16.26 GP 1.12 ZAL 127.09 ZAp 46.81ETS 180.57 ZAE 73.07 ETE

PLANETOCENTRIC CONIC

C3 13.140 VHL 3.625 DLA 17.85 RAL 179.82 RAD 6567.5 VEL 11.599 PTH 2.03 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 50 46 2710.01 -27.71

90.00 10 43 30 4171.34 -.88

1OO.00 19 22 37 2413.85 -28.97

100.00 11 56 21 3942.94 .22

110.00 ZO 53 51 2128.39 -32.19

110.00 12 41 36 3801.17 2.99

DIFFERENTIAL C_RRECTI(_S

TOE -.5950 TRA 4.6593 TC-12.4756 BAu 2.1937

ROE .3362 RRA .0318 RC3 .5342 FAU .27388

FDE-1.8042 FRA 7.7188 FC-18.0443 8SP 41259

8DE .6935 BRA 4.6594 0C312.4870 FSP 5541

LAUNCH DATE NOV 6 1964

HELIOCENTRIC COMIC

RL 148.27 LAL -.00 LOt. 43.62 VL

RP 210.95 LAp -1.69 LOP 295.00 VP

ARRIVAL DATE NOV 11 1965

EARTH TO MARS

187.07 ECC .22149 [HC 1.7750 V1 30.050

224.60 RCA 145.64 Apo 228.51 V2 25.971

179.65 ZAC 84,81ETC 258.31CLP 46.80

4.009 DpA 10.21 RAp 163.20 ECC 1.2163

IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.29 40.28 96.06 18 35 56 2110.0 -26.59 66.80

170.39 34.88 61.70 11 55 2 3571.5 -4.66 163.75

53.33 40.10 97.73 20 2 50 1813.8 -27.59 44.79

132.98 34.27 60.11 13 2 4 3342.9 -3.76 146.45

30.99 39.45 102.19 21 29 19 1528.4 -30.17 22.36

140.49 32.54 55.93 13 44 57 3201.2 -1.50 134.29

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIO¢_ ACCURACy

SGT11939.4 SGR 685.4 SG3 1601.4 ST 2519.0 SR 563.3 SS 1664.0

RRT -.4428 RRF -.4719 RTF .9949 CRT -.3494 CRS .5725 CST -.9681

S6811959.1 R23 .0336 R!3 -.9949 LSA 3008.2 MSA 618.1SSk 21.6

S6111943.3 SG2 614.3 THA 178.54 ELI 2527.1 EL2 526.1ALF 175.33

FLIGHT TIME 372.00 ARRIVAL DATE NOV 13 1965

DISTANCE 828.I00 EARTH TO MARS

32.879 GAL -4.68 AZL 88.22 HCA 251.39 SMA 187.13 ECC .22231 INC 1.7793V1 30.050

23.433 GAp -10.61 AZp 90,57 TAL 333.82 TAp 225.21RCA 145.50 APO 228.79 V2 26.001

RC 305.247 GL 16.11GP 1.09 ZAL 127.97 ZAp 45.81ETS 180.38 zAE 71.79 ETE 179.70 ZAC 84.82 ETC 258.28 CLP 45.80

PLANETOCENTRIC CONIC

C3 13.448 VHL 3.687 DLA 17.35 RAL 160.36 RAO 6567.5 VEL 11.612 PTH 2.03 VHP 4.083 DpA 10.10 RAP 163.40 ECC 1.2215

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 58 48 2696.01 -27.61 74.27 41.22 96.55 18 43 44 2096.0 -26.41 65.81

90.00 10 43 32 4193.57 -.10 171.73 35.83 61.68 11 53 27 3595.6 -3.89 163.10

100.00 19 30 11 2401.32 -28.83 52.42 41.04 98.19 20 10 12 1801.3 -27.41 43.91

100.00 11 54 30 3965.50 .99 154.21 33.22 60.12 13 0 55 3365.5 -3.00 147.69

110.00 21 0 30 2118.73 -32.04 30.27 40.36 102.59 21 35 49 1516.7 -29.98 21.67

110.00 12 41 0 3820.88 3.74 141.52 33.50 56.00 13 44 41 3220.9 -.74 133.32

DIFFERENTIAL CORRECTIoNs MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.6725 TRA 4.8333 TC-12.4035 BAu 2.2323 SGT12124.4 SGR 687.5 SG3 1331.1 ST 2618.9 SR 368.8 SS 1662.4

ROE .3638 RRA .0333 RC3 .5219 FAU .26172 RRT -.4373 RRF -;4673 RTF .9948 CRT -.3768 CRS .5898 CST -.9701

F06-1.8434 FRA 7.5369 FC-16.8491BSP 41932 56812143.9 R23 .0344 R13 -.9948 LSA 3093.4 MSA 613.2 SSA 21.2

8DE .7646 8RA 4.8534 0C312.4163 FSP 5311 S6112126.1 SG2 616.0 THA 178.58 ELI 2628.0 EL2 523.0 ALF 175.13

LAUNCH DATE NOV 6 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 210.70 LAP -1.70

RC 306.243 GL 15.95

PLANETOCENTRIC CONIC

C3 15.774 VHL 3.711

LNCH AZMTH LNCH TIME

90.00 18 6 50

90.00 10 41 35

1OO.00 19 37 46

100.00 11 53 19

110.00 21 7 11

110.00 12 40 23

OISTANCE 832.312 EARTH TO MARS

LOL 43.62 VL 32.883 GAL -4.80 AZL 88.22 HCA 252.61 SMA 187.22 ECC .22358 INC 1.7836 vl 30.050

LOP 296.22 VP 23.471 GAP -10.75 AZP 90.53 TAL 333.20 TAp 225.81 RCA 145.36 APO 229.08 V2 26.029

GP 1.06 ZAL 128.85 ZAP 44.83 ETS 160.38 ZAE 70.53 ETE 179.74 ZAC 84.84 ETC 258.25 CLP 44.82

DLA 16.83 RAL 181.34 RAD 6567.5 VEL 11.626 PTH 2.04 VHp 4.159 DpA 9.98 RAp 163.62 ECC 1.2267

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2682.18 -27.50 73.28 42.18 97.04 18 51 32 2082.2 -26.24 64.84

4219.87 .68 173.09 36.80 61.69 11 51 55 3619.9 -3.11 166.46

2388.92 -28.72 51.51 41.99 98.65 20 17 35 1788.9 -27.23 43.03

3988.37 1.76 155.47 36.20 60.15 12 59 48 3388.4 -2.22 148.95

2109.14 -31.90 29.56 41.28 102.99 21 42 20 1509.1 -29.78 20.99

3840.92 4.51 142.58 34.48 56.08 13 44"24 3240.9 .02 136.36

DIFFERENTIAL CORRECTIONs HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.7528 TRA 5.0542 TC-12.3143 BAU 2.2696 SGT12303.0 SGR 689.5 SG3 1462.7 ST 2721.6 SR 574.1 SS 1659.7

RDE .3716 RRA .0346 RC3 .3097 FAU .24980 RRT -.4327 RRF -.4632 RTF .9947 CRT -.4025 CRS .6039 CST -.9720

F06-1.8771 FRA 7.3976 FC-15.7000 BSP 42609 SG812322.3 R23 .0351 R13 -.9947 LSA 3181.3 HSA 608.2 SSA 20.9

BDE .8395 8RA 5.0343 0C312.5248 FSP 5093 S6112306.6 SG2 621.4 THA 178.61 ELi 2731.8 EL2 523.5 ALF 174.96

LAUNCH DATE NOV 6 1964 FLIGHT TINE 376.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00 LOt. 43.82 VL

RP 210.46 LAp -1.72 LOP 297.43 VP

DISTANCE 836.525 EARTH TO MARS

32.887 GAL -4.93 AZL 88.21 HCA 233.84 SMA 187.30 ECC .22470 INC 1.7879 vl

23.308 GAP -10.90 AZP 90.50 TAL 332.56 TAp 226.40 RCA 145.21 Apo 229.39 V2

30.050

26.057

RC 307.229 GL 15.79 GP 1.04 ZAL 129.75 ZAP 43.89 ETS 180.38 ZAI[ 69.30 ETE 179.78 ZAC B4.87 ETC 258.21CLP 43.88

PLANETOCENTRIC CONIC

C3 14.121VHL 3.738 OLA 16.33 RAL 182.11RAD 6567.6 VEL 11.641PTH 2.04 VHp 4.236 DpA 9.85 RAp 163.87 ECC 1.2324

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 14 51 2668.54 -27.38 72.30 43.15 97.52 18 59 20 2068.5 -26.06 63.88

90.00 10 39 40 4244.44 1.47

100.00 19 45 22 2376.67 -28.60

1OO.00 11 51 50 4011.55 2.55

110.00 21 16 54 2099.65 -31.75

110.00 12 $9 47 3881.$4 5.28

DIFFERENTIAL CCRRECTIONS

TOE -.8359 TRA 5.2596 TC-12.2098 BAU 2.3070

ROE .3796 RRA .0656 RC3 .4979 FAU .23829

F06-1.9061 FRA 7.2377 FC-14.8089 BSP 43260

BDE .9181 BRA 5.2598 BC312.2199 FSP 4879

174.46 37.79 61.'72 11 50 24 3644.4 -2.32 167.83

30.63 42.95 99.10 20 24 58 1776.7 -27.04 42.17

156.74 37.19 60.21 12 58 42 3411.5 -1.44 150.22

28.86 42.22 103.38 21 48 54 1499.6 -29.59 20.32

143.65 33.49 56.18 13 44 9 3261.3 .80 137.43

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT12476.6 SGR 691.5 SG3 1396.5 ST 2825.8 SR 579.2 SS 1655.S

RRT -.4287 RRF -.4598 RTF .9945 CRT -.4266 CRS .6212 CST -.9736

S6812495.7 R23 .0359 R13 -.9946 LSA 3270.6 MSA 603.0 SSA 20.5

S6112480.1 962 624.6 THA 178.84 EL1 2837.0 EL2 521.7 ALF 174.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE NOV 6 1964 FLIGHT TIM( 378.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC C004IC DISTANCE 840.738 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.892 GAL -5.07 AZL 88.21HCA 255.06 SMA 187.38 ECC .22587 ZNC 1.7920 vl 30.050

RP 210.22 LAP -1.73 LOP 298.67 Vp 23.545 GAP -11.05 ALP 90.46TAL 331.91 TAp 226.97 RCA 145.05 APO 229.70 V2 26.085

RC 308.206 GL 15.61GP 1.01ZAL 130.65 ZAP 42.99 ETS 180.38 ZA( 68.09 ETE 179.82 ZAC 84.91 (TC 2§8.12 CLP 42.97

PLANETOCENTRIC CONIC

C3 14.490 VHL 3.807 DLA 15.81RAL 182.88 RAD 6567.6 VEL 1t.657 PTH 2.05 VHP 4.315 OPA 9.70 RAp 164.15 ECC 1.2385

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 16 22 52 2655.11 -27.26 71.33 44.14 97.99 19 7 7 2055.1 -25.87 62.94

90.00 10 37 46 4269.27 2.27 175.84 39.80 61.77 11 48 55 3669.3 -1.52 169.22

100.00 tg 32 56 2364.58 -28.46 49.75 43.93 99.54 20 32 22 1764.6 -26.85 41.32

100.00 11 50 22 4035.03 3.34 158.03 38.21 60.28 12 57 37 3435.0 -.84 151.51

110.00 21 20 38 2090.27 -31.60 28.17 43.18 103.76 21 55 28 1490.3 -29.39 19.67

110.00 12 39 11 3682.10 6.07 144.74 36.52 56.30 13 43 53 3292.1 1.6D 138.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.9229 TRA 5.4716 TC-tZ.O880 BAU 2.3436 8GT12644.7 SGR 693.6 SG3 1332.3 ST 2932.6 SR 584.1 SS 1650.1

ROE .3879 RRA .0364 RC3 .4861FAU .22705 RRT -.4253 RRF -.4572 RTF .9944 CRT -.4496 CRS .6359 CST -.9751

FOE-1.9316 FRA 7.0797 FC-13.5656 B$P 43996 SG912663.7 R23 .0367 RI3 -.9944 LSA 3362.5 NSA 597.8 SSA 20.2

BOE 1.0011BRA 5.4717 8C312.0978 FSP 4672 9G112648.1 SG2 627.5 THA 178.66 EL1 2944.7 EL2 519.6 ALF174.72

LAUNCH DATE NOV 6 1964 FLIGHT TIM( 380.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONI_ DISTANCE 844.951 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.897 GAL -5.21 AZL 88.20 HCA 256.29 SMA 187.46 ECC .22710 INC 1.7962 vl 30.050

RP 209.99 LAP -1.73 LOP 299.90 VP 23.591 GAP -11.19 AZP 90.43 TkL 331.24 TAP 227.53 RCA 144.99 APO 230.03 V2 26.111

RC 309.174 GL 15.4A GP .99 ZAL 131.56 ZAP 42.09 ETS 180.38 ZA( 66.91ETE 179.86 ZAC 84.95 ETC 256.12 CLP 42.08

PLANETOCENTRIC CONIC

C3 14.882 VHL 3.858 OLA 15.28 RAL 183.65 RAO 8567.8 VEL 11.673 pTH 2.05 VHP 4,396 D_A 9.55 RAP 164.46 ECC 1.2449

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90,00 18 30 52 2641.90 -27.13 70.39 45.15 98.44 19 14 54 2041.9 -25.68 82.02

90.00 10 35 55 4294;35 3.08 177.25 39._84 61.84 11 47 29 3894.3 -.71 170.62

100.00 20 0 33 2352.69 -28.32 48.89 44.93 99.98 20 39 46 1752.7 -26.66 40.49

100.00 11 48 55 4056.79 4.14 159.34 39.26 60.37 12 56 34 3458.8 .16 152.81

110.00 21 27 23 2081.03 -31.45 27.50 44.18 104.14 22 2 4 1481.0 -29.19 19.02

110.00 12 38 35 5903.21 6.86 145.86 37.58 56.43 13 43 38 3303.2 2.40 139.61

DIFF'ERENTIAL CORRECTIONS flID-COUR$1[ EXECUTION ACCuRACy oRBIT DETERMINATION ACCURACY

TDE-1.0125 TRA 5.6891 TC-11.9496 8AU 2.3793 SG11_805.7 St, dr 695.5 SG3 1270.1 ST 3040.2 SR 588.9 SS 1643.1

ROE .3963 RRA .0369 RC3 .4746 FAU .21613 RRT -.4225 flRI r -.4552 RTF .9942 CRT -.4709 CRS .6496 CST -.9784

F0[-1.9525 FRA 6.9207 FC-12.5754 BSP 44534 $_12824.6 R23 .0377 RI3 -.9942 LSA 3455.0 MSA 592.8 SSA 19.9

BOE 1.0871BRA 5.6892 8C311.9590 FSP 4472 $6112809.1 962 630.2 THA 178.68 ELI 3053.2 ELI 517.3 ALF 174.83

LAUNCH DATE NOV 6 1984 FLIGHT TIME 582.00 ARRIVAL DATE NOV 25 1965

HELIOCENTR[C CO_4[C DISTANCE 649.164 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.901GAL -5.35 AZL 88.20 HCA 257.52 SMA 187.54 ECC .22837 INC 1.8004 V1 30.050

RP 209.77 LAP -1.76 LOP 301.13 VP 23.616 GAP -11.34 kip 90.39 TAL 330.56 TAp 228.08 RCA 144.71 APO 230.37 V2 26.137

Re 310.132 GL 15.26 GP .97 ZAL 132.48 ZAP 41.23 ET$ 180.38 ZAE 65.76 ETE 179.90 ZAC 85.00 ETC 258.07 CLP 41.22

PLANETOCENTRI_ CONIC

C3 15.297 VHL 3.911DLA 14.74 RAL 184.42 RAD 6567.6 VEL 11.691PTH 2.06 VHP 4.479 DPA 9.38 RAP 164.79 ECC 1.2516

PO CST TIM INJ 2 LAT INJ 2 LONG

2028.9 -25.49 61.12

3719.7 .11 172.03

1741.0 -26.46 39.68

3482.8 .98 154.13

1472.0 -28.99 18.39

3324.6 3.22 140.73

oRBIT DETERMINATION ACCURACY

ST 3149.3 SR 593.6 SS 1634.4

CRT -.4910 CRS .6630 CST -.9776

LSA 3549.1 MSA 587.6 $SA 19.6

ELI 3163.1 EL2 514.8 ALF 174.57

FLIGHT TIME 384.00 ARRIVAL DATE NOV 25 1965

DISTANCE 853.376 EARTH TO MARS

88.20 HCA 258.75 8MA 187.63 ECC .22971 lNC 1.8044 vt 30.050

90.33 TAL 329.86 TAP 228.62 RCA 144.53 APO 230.73 V2 26.162

180.38 ZN[ 64.63 ETE 179.93 ZAC 85.06 ETC 256.02 CLP 40.38

11.710 PTH 2.06 VHP 4.563 DpA 9.20 RAP 165.15 ECC 1.2590

RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

go.o0 18 38 52 2628.93 -27.00 69.46 46.17 98.8g 19 22 40

go. O0 10 34 5 4319.66 3.89 178.66 40.91 61.93 11 46 5

100.00 20 8 9 2341.00 -28.16 48.05 45.94 100.40 2D 47 10

100.00 11 47 29 4082.83 4.95 160.67 40.33 60.48 12 55 32

110.00 21 34 8 2071.95 -31.30 26.83 45.15 104.50 22 8 40

110.00 12 37 5g 3924.64 7.67 147.00 38.65 36.59 13 43 24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

7DE-1.1049 TRA 5.9133 TC-11.7988 8AU 2.4149 86T12983.0 $GR 897.4 SG3 1210.0

ROE .4049 RRA .0372 RC3 .4633 FAU .20561 RRT -.4203 RRF -.4538 RTF .9940

FOE-1.9689 FRA 6.7631FC-11.6365 BSP 45166 86812981.8 R23 .0386 R13 -.9940

DOE 1.1766 8RA 5.9134 BC311.8079 FSP 4290 86112966.3 SG2 632.7 THA 178.70

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAb -.00 LOL 43.62 VL 32.906 GAL -5.30 AZI.

RP 209.53 LAP -1.77 LOP 302.37 VP 23.650 GAP -11.49 AZP

RC 311.080 GL 15.07 GP .95 ZAL 133.40 ZAP 40.39 ET9

PLANETOCENTRIC CONIC

C3 15.739 VHL 3.967 DLA 14.20 RAL 185.19 RAD 6567.6 VEL

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ

90.00 18 46 49 2616.22 -26.86

90.00 10 32 17 4345.21 4.71

1OO.OO 20 15 43 2329.53 -28.04

100.00 11 46 5 4107.14 5.78

110.00 21 40 53 2063.04 -31.14

110.00 12 3T 24 3946.39 8.48

DIFFERENTIAL C_RRECTION8

70E-1.2011 111A 6.1432 1C-11.6385 8AU 2.4503

ROE .4139 RRA .0372 RC3 .4521 FAU .19543

FOE-1.9823 Fflk 6.8054 FC-10.7499 994 s 45781

BDE 1.2704 8RA 6.1433 8C311.6453 FSP 4093

68.56 47.21 99.32 19 30 25 2016.2 -25.30 60.24

180.10 42.00 62.05 11 44 43 3745.2 .93 173.45

47.23 46.97 t00.61 20 54 32 1729.5 -26.26 38.88

162.02 41.42 60.62 12 54 32 3507,1 1,80 153.46

26.18 46.16 104.86 22 15 16 1463.0 -29.79 17.77

146.15 39.75 36.76 13 43 10 3346.4 4.05 141.87

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT13113.4 Sr,,R 699.3 SG3 1152.0 ST 3259.5 SR 598.0 SS 1624.4

RRT -.4189 flRF -.4532 RTF .9937 CRT -.5100 CR9 .6757 CST -.9786

$6813134.0 R23 .0396 Rt3 -.9938 LSA 3644.3 NSA 582.5 SSA 19.3

$6113118.7 SG2 634.8 THA 178.72 EL1 3274.1 EL2 312.1 ALF 174.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIRE 386.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 209.34 LAP -1.78

RC 312.019 GL 14.88

PLANETOCENTRIC CONIC

C3 16.208 VHL 4.026 DLA

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 18 54 45 2603.78 -26.72

90.00 10 30 32 4370.98 5.55

100.00 20 23 16 2318.30 -27.89

100.00 11 44 41 4131.70 6.58

110.00 21 47 38 2054.33 -30.99

110.00 12 36 49 3968.44 9.30

DIFFERENTIAL CORRECTIONS

TDE-I.3000 TRA 6.3601 TC-11.4601 8AU 2.4850

RDE .4230 RRA .0369 RC3 .4411FAU .18§53

FDE-1.9908 FRA 6.4483 FC3-9.9103 8SP 46361

8DE 1.3671BRA 6.3802 8C311.468§ FSP 3912

DISTANCE 857.586 EARTH TO MARS

LOL 43.62 VL 32.911GAL -5.65 AZL 88.19 HCA 259.99 SMA 187.71ECC .23110 INC 1.8085 Vl 30.050

LO_ 303.60 VP 23.684 GAP -11.64 AZP 90.31 TAL 329.15 TAp 229.14 RCA 144.35 APO 231.09 V2 26.188

GP .95 ZAL 134.33 ZAp 39.58 ET$ 180.37 ZAE 63.53 ETE 179.97 ZAC 85.12 ETC 257.96 CLP 39.57

15.65 RAL 185.96 RAD 6567.6 VEL 11.730 PTH 2.07 VHp 4.649 DpA 9.02 RAp 165.54 ECC 1.2667

[NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67,67 48.26 99.74 19 38 9 2003.8 -25.10 59.38

181.55 43.11 62.18 11 43 23 3771.0 1.76 174.89

46.43 48.01 101.21 21 1 55 1718.3 -26.06 38.11

163.38 42.54 60.78 12 53 33 3531.7 2.64 156.81

25.55 47.18 105.20 22 21 53 1454.3 -28.59 17.17

149.33 40.88 56.96 15 42 57 3368.4 4.89 143.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T13262.0 SGR 701.1 SG3 1095.9 ST 3370.2 SR 602.4 SS 1612.4

RRT -.4180 RRF -.4532 RTF .9935 CRT -.5278 CR9 .6876 CST -.9795

88613280.6 R23 .0407 R13 -.9935 LSA 3739.9 MSA 577.4 SSA 19.1

SGl13265.3 SG2 636.7 THA 178.73 ELI 3385.5 EL2 509.3 ALF 174.49

LAUiCCH DATE NOV 6 1964 FLIGHT TIME 388.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC

RL 148.27LAL -.00

RP 209.14 LAp -1.79

RC 312.950 GL 14.68

PLANETOCENTRIC CONIC

C3 16.705 VHL 4.087

LNCH AZHTH LNCH TIME

90.00 19 2 39

90.00 10 28 48

100.00 20 30 49

100.00 11 43 19

110.00 21 54 23

110.00 12 36 14

DISTANCE 861.795

LOL 43.62 VL 32.918 GAL -5.80 AZL 88.19 HCA 261.23

LOP 304.84 VP 23.717 GAP -11.78 AZP 90.28 TAL 328.42

GP .91 ZAL 138.26 ZAp 38.79 ETS 180.37 zA( 62.44

DIFFERENTIAL CCRRECTIONS

7D(-1.4030 TRA 6.6238 TC-11.2749 BAU 2.5199

ROE .4325 RRA .0362 RC3 .4308 FAU .17599

FDE-I.9986 FRA 6.2906 FC3-9.1204 BSP 48992

BOE 1.4682 BRA 8.6237 8C311.2831 FSP 3735

EARTH TO MARS

SMA 187.80 ECC .23255 INC 1.8126 vl 30.050

TAp 229.65 RCA 144.13 APe 231.48 V2 26.209

ETE 180.00 ZAC 85.19 ETC 257.91 CLP 38.78

DLA 13.10 RAL 186.74 RAD 6567.7 V(L 11.751PTH 2.07 VHP 4.738 DpA 8.82 RAp 165.95 ECC 1.2749

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2591.63 -26.58 66.81 49.33 100.15 19 45 51 1991.6 -24.90 58.54

4398.97 6.35 183.01 44.25 62.35 11 42 5 3797.0 2.60 176.34

2307.33 -27.75 45.89 49.08 101.59 21 9 16 1707.3 -25.87 37.35

4158.51 7.40 164.76 43.68 60.96 12 52 36 3556.5 3.47 158.18

2045.82 -30.84 24.99 48.22 105.54 22 28 29 1445.8 -28.40 16.58

3990.78 10.13 150.54 4_.05 37.18 13 42 45 3390.8 5.73 144.20

RIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT13405.1Sr_q 702.9 SG3 1041.8 ST 3482.0 SR 606.5 $S 1599.1

RRT -.4179 RRF -.4539 RTF .9932 CRT -.5448 CflS .6992 CST -.9803

_13423.6 R23 .0418 R13 -.9932 LSA 3838.9 NSA 572.Z SSA 18.8

8G113408.4 9GZ 638.4 THA 178.74 ELI 3498.0 ELZ 506.3 ALF 174.46

LAUNCH DATE NOV 6 1964 FLf6HT TIME 390.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 206.94 LAP -t.80

RC 315.871 GL 14.48

PLANETOCENTRIC CO_IIC

C3 17.234 VHL 4.151

LNCH AZMTH LNCH TIME

90.00 19 10 31

90.00 10 27 6

100.00 20 38 19

100.00 11 41 59

110.00 22 1 7

110.00 12 35 40

DIFFERENTIAL CORRECTIONS

TOE-1.5089 TRA 6.8738 TC-11.0803 8AU 2.5547

ROE .4422 RRA .0353 RC3 .4197 FAU .16879

FDE-I.9993 FRA 6.1328 FC3-8.3785 BSP 47498

BDE 1.5723 BRA 6.8739 8C311.0882 FSP 3564

OISTANCE 866.000 EARTH TO MARS

LOt. 45.62 VL 32.921 GAL -5.97 AZL 88.18 HCA 262.47 SMA 187.89 ECC .23407 INC 1.8166 vl 30.050

LOP 506.08 VP 23.749 GAP -11.94 A ZP 90.24 TAL 327.67 TAp 230.14 RCA 143.91 Apo 251.87 v2 26.232

GP .89 ZAL 136.20 ZAP 38.03 ETS 180.56 ZAE 61.38 ETE_180.05 2AC 65.27 ETC 257.85 CLP 38.02

OLA 12.55 RAL 187.51RAD 6567.7 VEL 11.774 PTH 2.08 VHP 4.828 DpA 8.61 RAp 166.38 ECC 1.2836

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2579.78 -26.43 65.97 50.41 1_0.55 19 53 31 1979.8 -24.71 57.73

4423.17 7.18 184.49 45.42 62.53 11 40 49 3823.2 3.44 177.81

2298.63 -27.60 44.89 50.15 101.97 21 16 36 1696.6 -25.67 36.62

4181.55 8.23 166.16 44.85 61.16 12 51 40 3581.5 4.32 159.56

2037.54 -30.68 24.34 49.28 105.86 22 35 5 1437.5 -28.21 16.02

4013.40 10.98 151.76 43.21 57.42 13 42 34 3413.4 6.59 145.40

MZO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G713549.6 SGR 704.6 $G3 989.6 ST 3593.6 SR 610.6 SS 1584.2

RRT -.4183 RRF -.4554 RTF .9928 CRT -.5606 CRS .7103 CST -.9810

SG813561.9 R23 .0431 R13 -.9929 LSA 3935.7 MSA 567.4 SSA 18.5

68113546.8 SG2 639.8 THA 178.75 ELI 3610.2 EL2 503.3 ALF 174.45

LAUNCH DATE NOV 6 1964 FLIGHT TIME 392.00 ARRIVAL DATE DEC 3 t965

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 208.78 LAp -1.81

RC 314.784 GL 14.27

PLANETOCENTR|C CONIC

C3 17.795 VHL 4.218

LNCH AZMTH LNCH TIM(

90.00 19 18 21

90.00 10 25 25

100.00 20 45 48

100.00 11 40 40

110.00 22 7 90

110.00 12 38 7

DIFFERENTIAL CCRRECTION8

TDE-1.6185 TRA 7.180t) TC-10.8778 BAU 2.9897

ROE .4522 RRA .0341 RC3 .4092 FAU .15790

FDE-I.9986 FRA 5.9744 FCS-7.8822 BSP 48031

BOE 1.6805 BRA 7.1310 BC310.8855 FSP 3397

DISTANCE 870.202 EARTH

LOt- 43.62 VL 32.927 GAL -8.13 AZI. 68.18 HCA 263.71 SMA 187.98 ECC .23565 INC

LOP 307.33 VP 23.760 GAP -12.09 AZP 90.20 TAL 326.91 TAp 230.62 RCA 145.69 APO

GP .87 ZAL 137.14 ZAP 37.28 ETS 190.35 ZAE 60.34 ETE 180.07 ZAC 85.35 ETC

TO MARS

1.8206 V1 30.050

232.28 V2 26.254

257.78 CLP 37.28

DLA 11.99 RAL 188.28 RAO 6387.7 VEL 11.797 PTH 2.09 VHP 4.920 DpA 8.40 RAp 166.84 ECC 1.2929

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2568.24 -26.28 85.16 51.51 100.93 20 1 9 1968.2 -24.51 56.94

4449.56 8.00 185.99 46.61 62.75 11 39 35 3849.6 4.29 179.28

2288.21 -27.43 44.15 51.25 102.33 21 23 54 1686.2 -25.47 35.90

4208.82 9.05 167.58 46.05 61.39 12 50 47 3606.8 5.17" 160._

2029.51 -30.53 2_.76 50.35 106.17 22 41 40 1429.5 -28.02 15.47

4036.19 11.80 153.01 44.41 57.68 13 42 23 3456.3 7.45 146.61

MID-COURSlE EXECUTION ACCURACy ORBIT DETERN1NATZON ACCURACY

SGT13678.2 SGR 706.2 SG3 939.3 ST 3705.7 SR 614.5 SS 1567.5

RflT -.4193 RflF -.4575 RTF .9925 CRT -.5757 CRS .7211 CST -.9815

SG813698.4 R23 .0445 R13 -.9925 LSA 4031.1 MSA 582.4 9SA 18.3

SG113881.4 SG2 640.9 THA 178.76 ELI 5722.8 EL2 500.1 ALF 174.45

8O9



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 1964)

LAUNCH DATE NOV 6 1964 FLIGHT TIME 394.00 ARRIVAL OATE DEC 5 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.OO

RP 208.56 LAP -1.82

RC 515.890 ;L 14.07

PLANETOCENTRIC C(_NIC

C3 18.390 VHL 4.288

LNCH AZMTH LNCH TIME

90.00 19 26 8

90.00 10 23 47

100.00 20 53 13

100.00 11 39 22

110.00 22 14 32

110.00 12 34 34

DIFFERENTIAL CCRRECTION8

TOE-1.7314 TRA 7.3952 TC-10.6666 BAU 2.6244

ROE .4625 RRA .0325 RC3 .3989 FAU .14926

FOE-1.9938 FRA 5.8163 FC3-7.02668SP 48560

808 1.7921 ERA 7.3932 BC310.6741FSP 3236

DISTANCE 874.400 EARTH TO MARS

LOL 43.62 Vb 32.932 GAL -6.30 AZL 88.18 HCA 264.96 SMA 188.08 ECC .23730 INC 1.8247 vl 30.050

LOP 308.37 VP 23.810 GAp -12.24 AZP 90.16 TAL 326.13 TAp 251.09 RCA 143.45 Apo 232.71 V2 26.274

GP .85 ZAL 138.08 ZAp 36.56 ETS 180.34 ZAE 59.33 ETE 180.10 ZAC 85.43 ETC 257.72 CLP 36.55

OLA 11.42 RAL 189.05 RAD 6567.7 VEL 11.823 pTH 2.09 VHp 3.014 DpA 8.17 RAp 167.32 ECC 1.3027

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2557.03 -26.14 64.37 52.63 101.30 20 8 43 1957.0 -24.31 36.18

4476.14 8.83 187.51 47.83 62.99 11 38 23 3876.1 5.14 180.78

2276.10 -27.30 43.43 52.36 102.68 21 31 11 1676.1 -25.28 33.22

4232.30 9.88 169.02 47.27 61.64 12 49 34 3632.3 6.02 162.37

2021.73 -30.39 23.20 51.44 106.47 22 48 14 1421.7 -27.83 14.94

4059.44 12.64 154.27 45.64 57.97 13 42 15 3459.4 8.32 147.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT13807.7 STAR 707.7 SG3 890.7 ST 3817.2 SR 618.2 SS 1548.9

RRT -.4209 RRF -.4601RTF .9921 CRT -.5899 CR8 .7313 CST -.9820

SGB13825.9 R23 .0459 R13 -.9921 LSA 4128.1MSA 537.4 8SA 18.1

96113811.0 SG2 641.8 THA 178.76 ELI 3834.9 EL2 496.8 ALP 174.43

LAUNCH DATE NOV 6 1964 PLIGHT TIME 396.00 ARRIVAL DATE DEC 7 1963

HELIOCENTRIC C.CNIC

RL 148.27 LAL -.00

RP 208;40 LAp -1.82

RC 316.588 GL 13.85

PLANETOC[NTRIC CONIC

C3 19.023 VHL 4.362

LNCH AZI_TH LNCH TIME

90.00 19 33 53

90.00 10 22 11

100.00 21 0 39

100.00 11 38 6

110.00 22 21 12

110.00 12 54 2

DIFFERENTIAL CCRRECT|ONS

70E-1.8483 TRA 7.6665 TC-10.4525 BAU 2.6601

ROE .4731RRA .0305 RC3 .3886 FAU .14100

FDE-1.9888 FRA 5.6569 FC3-6.4170 BSP 49053

BDE 1.9079 BRA 7.6666 8C310.4597 FSP 5078

DISTANCE 8T8.593 EARTH TO MARS

LOt. 43.62 VL 32.937 GAL -6.48 AZL 88.17 HCA 266.20 S4qA 188.17 ECC .23902 INC 1.8286 vl 30.050

LOP 309.82 VP 23.840 GAP -12.40 AZP 90.12 TAL 325.33 TAp 231.54 RCA 143.19 APO 253.15 v2 26.294

GP .84 ZAL 139.02 2AP 55.86 ETS 180.55 ZAE 58.53 ETE 180.13 ZAC 85.53 ETC 257.65 CLP 35.83

DLA 10.86 RAL 189.82 RAD 6567.8 VEL 11.849 PTH 2.10 VHP 5.110 DpA 7.94 RAp 167.82 £CC 1.3131

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2546.16 -25.99 65.61 53.77 101.66 20 16 19 1946.2 -24.12 35.44

4502.91 9.65 189.05 49.07 63.25 11 37 i4 3902.9 5.99 182.29

2266.50 -27.15 42.74 35.48 103.01 21 58 25 1666.3 -25.09 34.55

4258.01 10.71 170.48 48.52 61.92 12 49 4 3658.0 6.87 163.80

2014.22 -30.24 22.67 52.55 106.76 22 34 47 1414.2 -27.65 14.43

4082.84 13.48 155.57 46.89 58.29 15 42 4 3482.8 9.19 149.09

MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT15955.1 8GR 709.2 SG5 843.9 ST 3928.7 SR 621.8 SS 1328.8

RRT -.4252 RRF -.4636 RTF .9916 CRT -.6035 CR$ .7413 CST -.9824

$6813955.2 R25 .0475 R15 -.9917 LSA 4225.3 MSA 552.5 SSA 17,8

S6113958.4 SG2 642.4 THA 178.76 EL1 5946.8 ELZ 493.5 ALF 174.46

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 208.24 LAP -1.83

RC 317.480 GL 13.64

PLANETOCENTRIC CONIC

C3 19.694 VHL 4.438

LNCH AZMTH LNCH TIME

90.00 lg 41 34

90.00 10 20 36

100.00 21 8 1

100.00 11 36 51

110.00 22 27 51

110.00 12 33 30

FLIGHT TIHE 398.00 ARRIVAL DATE DEC 9 1965

DISTANCE 882.780 EARTH TO MARS

LOL 43.62 VL 32.943 GAL -6.66 AZL 88.17 HCA 267.45 SMA 188.27 ECC .24082 INC 1.8327 vl 30.050

LOP 311.07 VP 23.869 GAp -12.56 AZP 90.08 TAL 324.52 TAp 231.98 RCA 142.93 Apo 233.61 v2 26.314

GP .82 ZAL 139.96 ZAp 35.18 ETS 180.32 ZAE 57.35 ETE 180.16 ZAC 85.62 ETC 257.58 CLP 35.17

DLA 10.29 RAL 190.5g RAD 6567.8 VEL 11.878 PTH 2.11VHp 5.208 DpA 7.69 RAP 168.33 ECC 1.3241

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2535.63 -25.84 62.88 54.91 102.00 20 23 50 1935.6 -23.93 54.73

4529.85 10.48 190.60 50.34 65.54 11 36 6 3929.9 6.84 183.81

2256.82 -27.00 42.08 54.62 103.35 21 45 58 1656.8 -24.90 33.91

4283.8g 11.53 171.96 49.79 62.23 12 48 15 3683.9 7.73 163.24

2007.00 -30.10 22.15 53.67 107.03 23 1 18 1407.0 -27.47 13.93

4106.48 14.32 156.88 48.17 58.62 13 41 56 3506.5 10.06 150.37

DIFFERENTIAL CORRECTIONS

TOE-1.g682 TRA 7.9457 TC-10.2306 8AU 2.6955

ROE .4841RRA .0282 RC5 .3788 FAU .15298

F08-1.9759 FRA 3.4975 FC3-5.8457 B_P 49529

8DE 2.0269 BRA 7.9457 BC310.2376 FSP 2927

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.27 LAL -.O0

RP 208.08 LAp -1.84

RC 318.367 GL 13.42

PLANETOCENTRIC CONIC

C3 20.407 VHL 4.517

LNCH AZIATH LNCH TIME

90.00 19 49 13

90.00 10 19 4

100.00 21 15 21

100.00 11 33 37

110.00 22 34 29

110.00 12 32 39

DIFFERENTIAL CCRRECTIONS

TDE-2.O918 TRA 8.2825 TC-10.O050 BAU 2.7315

ROE .4954 RRA .0255 RC3 .5689 FAU .12526

F08-1.9622 FRA 5.3386 FC3-5.5140 BSP 49991

BOE 2.1497 BRA 8.2323 6C310.0118 FSP 2778

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714057.5 $GR 710.6 $63 798.7 ST 4039.1SR 625.2 55 1506.8

RRT -.4259 RRF -.4675 RTF .9911 CRT -.6163 CRS .7508 CST -.9828

$G814075.4 R23 .0492 R13 -.9912 LSA 4321.5 MSA 347.7 SSA 17.6

S6114060.8 $62 642.8 THA 178.76 EL1 4057.7 EL2 490.1ALF 174.47

FL1GHT TIME 400.00 ARRIVAL DATE DEC 11 1965

DISTANCE 886.961 EARTH TO MARS

LOt. 43.62 VL 52.948 GAL -6.85 AZL 88.16 HCA 268.71 SMA 188.57 ECC .24269 INC 1.8367 vl 30.050

LOP 312.52 VP 23.896 GAP -12.72 AZP g0.04 TAL 523.70 TAp 252.40 RCA 142.65 Apo 234.08 v2 26.332

GP .80 ZAL 140.90 ZAp 54.52 ETS 180.51 ZA( 56.39 ETE 180.18 ZAC 85.73 [TC 257.51CLP 34.51

DLA 9.72 RAL 191.55 RAO 6567.8 VEL 11.907 PTH 2.12 VHP 5.508 DpA 7.44 RAp 168.87 ECC 1.3339

L-I TIME INJ LAT ZNJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2525.46 -25.70 62.17 56.08 102.52 20 31 19 1925.5 -23.74 34.04

4556.96 11.29 192.17 51.64 65.86 11 35 1 3957.0 7.69 185.35

2247.67 -26.86 41.44 55.76 103.64 21 52 49 1647.7 -24.72 33.29

4309.98 12.56 175.46 51.09 62.56 12 47 27 5710.0 8.59 166.70

2000.06 -29.96 21.66 54.81 107.29 23 7 49 1400.1 -27.30 13.48

4130.55 15.16 158.22 49.48 58.99 13 41 49 3530.4 10.94 151.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14176.4 $GR 712.0 SG3 755.2 ST 4148.8 SR 628.4 S$ 1483.0

RRT -.4292 RRF o.4721RTF .9906 CRT -.6284 CRS .7601CST -.9830

86814194.3 R25 .0511 R13 -.9907 LSA 4417.2 MSA 542.9 $SA 17.4

S6114179.7 SG2 642.9 THA 178.76 ELI 4167.8 EL2 486.6 ALF 174.49

810



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 196A)

LAUNCH DATE NOV G 1964 FLIGHT TIRE 402.00 ARRIVAL DATE DEC 13 1965

HELIOCEMTRIC CONIC OISTANCE 891.135 EARTH TO MARS

RL 148.27 LAL -.OO LOt. 43.62 VL 32.954 GAL -7.05 AZL 86.16 HCA 269.96 SMA 188.47 ECC .24465 ]NC 1.8406 V1 30.050

RP 207.93 LAP -1.84 LOP 313.58 VP 23.923 GAP -12.88 AZP 90.00 TAL 522.85 TAp 252.81 RCA 142.36 APO 234.57 V2 26.349

RC 519.247 GL 13.20 GP .79 ZAL 141.84 ZAP 33.88 678 180.30 ZAE 55.44 ETE 180.21 ZAC 85.84 ETC 257.44 CLP 53.87

PLANE TOCENTR | C CONIC

C5 21.165 VHL 4.601 OLA 9.15 RAL 192.12 RAO 6567.9 VEL 11.939 PTH 2.12 VHp 5.410 DpA 7.18 RAp 189.45 ECC 1.3483

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 19 56 49 2515.85 -25.55 81.48 57.26 102-84 20 38 45

90.00 10 17 33 4584.23 12.11 1._L1.76 52.97 64.21 11 33 57

100.00 21 22 38 2238.87 -26.72 40.82 56.96 103.95 21 59 57

100.00 11 34 25 4336.24 13.18 174.98 52.42 82.92 12 46 41

110.00 22 41 4 1993.44 -29.82 21.19 55.96 107.54 25 14 17

110.00 12 32 29 4154.44 16.00 159.58 $0.81 59.58 15 41 43

DIFFERENT|AL C(SRRECTION8 MIO-COURSE ExECuTION ACCURACy

TOE-2.2204 TRA 6_264 _C3-9.7773 BAU 2.7684 68714292.1 $GR 713.3 SG3 713.3

ROE .5070 RRA .0224 RC3 .3592 FAU .11782 RRT -.4331RRF -.4775 RTF .9900

F0[-1.9488 FRA 5.1749 FC3-4.8193 BSP 50419 S8814309.9 R23 .0531R13 -=9900

BOE 2.2776 6RA 8.5264 BC3 9.7839 FSP 2633 541114295.5 $G2 642.7 THA 178.76

PO CST TIM INJ 2 LAT INJ 2 LONG

1915.6 -23.56 53.58

3984.2 8.54 186.90

1638.9 -24.54 32.70

3756.2 9.44 168.18

1393.4 -27.13 13.03

3554.4 11.82 152.97

ORBIT DETERMINATION ACCURACY

ST 4258.2 SR 631.6 SS 1458.1

CRT -.6401CRS .7692 CST -.9832

LSA 4513.0 NSA 538.0 SSA 17.1

EL1 4277.6 EL2 483.0 ALF 174.51

LAUNCH DATE NOV 8 1964 FLIGHT TIM( 404.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC OISTANCE 895.501 EARTH

RL 148.27 LAL -.00 LOL 43.62 VL 32.960 GAL -7.25 AZL 88.16 HCA 271.21 SNA 188.57 ECC .24888 INC

RP 207.79 LAP -1.84 LOP 314.83 VP 23.949 GAP -13.05 AZP 89.96 TAt. 321.99 TAp 233.21 RCA 142.05 Apo

RC 320.122 ;L 12.98 GP .77 ZAL 142.76 ZAP 33.25 ET6 180.29 ZA( 54.52 ETE 180.24 ZAC 85.95 ETC

PLANETOCENTRIC CONIC

C$ 21.989 VHL 4.667 OLA 8.56 RAL 192.66 RAO 6567.9 VI[L 11.973 PTH

TO MARS

1.8448 V1 30.050

235.08 V2 26.366

257.37 CLP 33.24

2.13 VH# ° 5.515 DpA 6.91 RAp 170.00 ECC 1.3516

LNCH AZI4TH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC 1NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 4 22 2506,21 -25.41 80.63 58.46 102.93 20 46 8 1906.2 -23.38 52.75

90.00 10 16 4 4611.66 12.91 195.37 54.32 64.58 11 32 58 4011.7 9.38 188.47

100.00 21 29 52 2230.42 -26.58 40.23 58.15 104.21 22 7 3 1630.4 -24.36 32.13

100.00 11 33 13 4362.66 13.99 176.52 53.78 63.31 12 45 57 3762.7 10.30 169.68

110.00 22 4T 37 1967.13 -29.69 20.75 57.13 107.77 23 20 44 1387.1 -26.98 12.61

110.00 12 31 59 4178.73 16.84 160.96 52.16 59.80 13 41 38 3578.7 12.70 154.30

DIFFERENTIAL C_RECTION$ NID-CouRs( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE_2.3522 TRA 9.8291 TC3-9.5439 BAU Z.6055 S¢,T14404.2 S_ 714.5 SG3 672.9 ST 4366.0 8R 634.5 86 1431.1

ROE .5190 RRA .0169 RC3 .3497 FAU .11064 RRT -.4375 RRF -.4834 RTF .9893 CRT -.6511 CR8 .7781 CST -.9833

FOE-1.9274 FRA 5.0120 FC3-4.3601 BSP 50811 $G81442|.9 R23 .0553 R15 -.9694 LSA 4607.4 NSA 533.2 SSA 16.9

BOE 2.4066 9RA 8.8291 BC3 9.5523 FSP 2491 56||4407.9 SG2 642.3 THA 178.75 EL1 4385.8 EL2 479.4 ALF 174.58

LAUNCH DATE NOV 6 1964 FLIGHT TIRE 406.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CONIC

RL 148.27 LAL -.OO

RP 207.66 LAp -1.85

RC 320.992 GL 12.75

PLANETOCENTflIC CONIC

C3 22.823 VHL 4.777

LNCH AZMTH LMCH TIM(

90.00 20 11 51

90.00 10 14 37

100.00 21 37 4

100.00 11 32 6

110.00 22 54 8

110.00 12 31 31

DISTANCE 899.457 EARTH TO MARS

LOL 43.62 VL- 32.966 GAL -7.45 AZL 95.15 HCA 272.47 SMA 188.67 ECC .24881 INC 1.8487 Vt 50.050

LOP 316.09 VP 23.974 GAP -13.22 AZP 6g.92 TAL 521.12 TAp 233.59 RCA !41.73 Apo 235.61 V2 26.381

Gp .76 ZAL 143.72 ZAP 32.65 ET6 180.28 ZAE 53.61 [TE 180.26 ZAC 86.07 ETC 257.30 CLP 32.64

OLA 8.01RAL 193.63 RAD 6567.9 VEL 12,008 PTH 2.14 VHP 5.622 DpA 8.63 RAp 170.60 ECC 1.5756

L-I TIME IMJ LAT IMJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2497.15 -25.27 60.20 59.67 103.22 20 53 28 1897.1 -23.20 52.14

4639.22 13.71 197.00 55.70 64.98 11 31 56 4039.2 10.23 190.06

2222.32 -26.44 39.67 59.35 104.48 22 14 6 1622.3 -24.19 31.59

4389.28 14.80 178.09 55.16 63.73 12 45 15 3789.3 11.15 171.20

1961.14 -29.57 20.33 58.52 107.99 23 27 9 1381.1 -26.82 12.21

4203.23 17.67 162.37 53.57 60.25 13 41 34 3603.2 13.58 155.65

O1FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.4679 TRA 9.1397 TC3-9.3137 BAU 2.'6437 $GT14513.0 SGR 715.6 SG3 635.9 ST 4472.4 SR 637.3 SS 1402.6

ROE .5313 RRA .0150 RC3 .3403 FAU .10370 RRT -.4423 RRF -.4898 RTF .9686 CRT -.6616 CRS .7867 CST -.9833

FOE-1.9056 FRA 4.8481 FC3-3.9338 BSP 51185 Sr,814530.6 R23 .0577 R15 -.9887 LSA 4700.8 MSA 528.4 $SA 16.7

BIDE 2.5440 BRA 9.1397 BC3 9.3199 FSP 2354 S8114516.4 S12 641.6 THA 178.75 ELI 4492.4 EL2 475.7 ALF 174.55

LAUNCH DATE NOV 8 1964 FLIGHT TIM( 408.00 ARRIVAL DATE DEC 19 1965

HELIOCEMTR|C CONIC

RL 148.27 LAL -.00

RP 207.54 LAp -1.85

RC 321.856 _ 12.53

PLAN£TOCENTRIC CONIC

C3 23.730 VHL 4.671

LNCM AZ14TH LNCH TIM(

90.00 20 19 17

90.00 10 13 12

100.00 21 44 12

100.00 11 30 56

110.00 23 0 37

110.00 12 31 3

OIFFERENTIAL CORRECTIONS

TOE-Z.6279 TRA 9.4596 TC3-9.0801 B_U 2.9826

RDE .$440 RRA .0106 RC3 .3310 FAU .09699

F0(-1.9614 FRA 4.6833 FC3-3.5363 BSP 51529

BOE 2.8857 BRA 9.4596 BC3 9.0861 FSP 2221

DISTANCE 903.603 EARTH TO MARS

LOt. 43.62 VL 32.971GAL -7.67 AZL 68.15 HCA 273.73 SMA 188.77 ECC .25103 INC 1.8527 VI 30.050

LOP 317.35 VP 23.998 GAP -13.39 AZP 89.68 TAL 320.22 TAP 233.95 RCA 141.39 APO 236.16 V2 26.396

GP .75 ZAL 144.68 ZAP 32.06 ETS 160.26 ZNE: 52.72 ETE 180.29 ZAC 86,19 ETC 257.23 CLP 32.05

OLA 7.44 RAL 194.39 RAD 6568.0 VEL 12.046 PTH 2.15 VHP 5.731DpA 6.35 RAP 171.21ECC 1.$905

L-I TZN( INJ LAT ZNJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2488.47 -25.13 59.60 60.90 103.49 21 0 46 1888.5 -23.03 51.56

4666.93 14.50 196.65 57.11 65.41 11 30 59 4066.9 11.07 191.66

2214.59 -26.31 39.13 60.57 104.73 22 21 7 1614.6 -24.03 51.08

4416.04 15.60 179.67 56.58 64.17 12 44 34 3816.0 12.00 172.73

1975.48 -29.45 19.93 59.52 108.20 23 33 32 1575.5 -26.68 11.84

4227.91 18.50 163.81 54.99 60.7'3 13 41 31 3627.9 14.46 157.02

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINA7ZON ACCURACY

SGT14619.1 Sr_ 716.7 SG3 396.3 ST 4577.7 SR 639.9 SS 1872.8

RRT -.4476 flRF -.4969 RTF .9678 CRT -.6717 CR6 .7952 CST -.9832

Sr_14636.7 R23 .0603 R13 -.9878 LSA 4793.2 MSA 523.7 SSA 16.5

S8114622.6 SG2 640.? THA 178.74 EL1 4598.1 ELI 472.0 ALF 174.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE I4CIV 6 1964 FLIGHT TIME 410.00 ARRIVAL DATE OEC 21 1965

HELIOCENTRIC CEltIC O|STANC( 907.738 EARTH TO MARS

RL 146.2T LAL -.00 LOL 43.62 YL 32.977 GAL -7.89 AZL 88.14 HCA 274.99 SMA 188.88 ECC .25334 [NC 1.8567 vl 30.050

RP 207.42 LAp -1.85 LOP 318.61 VP 24.021 GAP -13.57 AZP 89.84 7AL 319.31 TAp 234.30 RCA 141.03 Apo 236.73 v2 26.409

RC 322.714 GL 12.30 GP .73 ZAL 145.58 ZAP 31.49 ETS 180.25 ZA( 51.83 (TE 180.31 ZAC 86.32 [TC 257.16 CLP 31.48

PLANET(_ENTR|C CONIC

C3 24.694 VHL 4.969 DLA 6.88 RAL 195.14 RAD 6368.0 VEL 12.086 PTH 2.16 VHP 5.843 DpA 6.03 RAp 171.83 ECC 1.4064

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 26 40 2480.17 -25.00 59.03 62.14 103.75 21 8 1 1880.2 -22.86 51.01

90.00 10 11 48 4694.76 15.29 200.32 58.55 65.87 11 30 3 4094.8 11.90 1_3.28

100.00 21 51 lS 2207.22 -26.18 36.62 61.81 104.97 22 28 5 1607.2 -23.87 30.59

100.00 11 29 52 4442.94 16.39 181.28 58.02 64.65 12 43 55 3842.9 12.84 174.28

110.00 23 7 3 1970.16 -29.33 19.58 60.74 108.39 23 39 53 1370.2 -26.54 11.49

110.00 12 30 36 4252.73 19.32 165.27 56.45 61.24 13 41 29 3652.7 15.33 158.42

OIFFEREMTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-2.7726 TRA 9.7868 TC3-8.8484 BAU 2.9231 96714722.0 SGR 717.7 SG3 560.2

ROE .5571 RRA .0058 RC3 .3220 FAU .09054 RRT -.4535 RRF -.5046 RTF .9868

F0[-1.6545 FRA 4.5164 FC3-3.1743 6SP 51826 36614739.5 R23 .0631 R13 -.9869

BOE 2.8282 6RA 9.7868 BC3 8.8542 FSP 2090 S6114725.6 362 639.5 THA 176.73

LAU_4CH DATE MOV 6 1964 FLIGHT TIM( 412.00

HELIOCENTRIC CONIC DISTANCE 911.860

RL 148.27 LAL -.00 LOL 43.62 VL 32.963 GAL -8.11AZL 68.14 HCA 278.84-4MA 188.98 ECC .25573

ORBIT DETERMINATION ACCURACy

ST 4681.3 SR 642.4 SS 1341.0

CRT -.6814 CRS .8035 CST -.9831

LSA 4884.3 MSA 518.9 $SA 16.3

ELI 4702.1 EL2 468.1 ALF 174.60

RP 207.31 LAP -1.85 LOP 319.87 VP 24.044 GAP -13.76 AZP 89.80 TAL 318.39 TAP 234.63 RCA 140.65

RC 323.566 GL 12.07 GP .72 ZAL 146.52 ZAP 30.93 ETS 180.24 ZA( 30.99 ET( 180.34 ZAC 86.46

PLANETOCENTRIC CONIC

C3 25.719 VHL 5.071 DLA 6.31 RAt. 193,89 RAO 6368.0 VEL 12.128 PTH 2.17 VHP 5.957 DPA 3.73

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM

90.00 20 64 O 2472.26 -24.87 58.49 63.40 103.99 21 15 12 1872.3

90.00 10 10 26 4722.71 16.06 202.01 60.01 66.36 11 29 9 4122.7

100.00 21 58 20 2200.23 -26.05 38.14 63.08 105.20 22 35 1 1600.2

100.00 11 28 47 4469.98 17.17 182.90 39.49 65.15 12 43 17 3870.0

110.00 23 13 27 1965.17 -29.23 19.21 61.98 108.57 23 46 12 1365.2

110.00 12 30 10 4277.80 20.13 186,76 57.93 61.77 13 41 28 3677.8

DIFFERENTIAL CCRRECTIONS

T0(-2.9214 TRA10.1236 TC3-8.6149 BAU 2.9641

ROE .5706 RflA .0004 fl_3 .3131 FAU .09429

FOE-I.S249 FflA 4.3482 FCS-2.8373 BSP 52102

BOE 2.9766 6RA10.1236 6C3 6.6205 FSP 1963

ARRIVAL DATE DEC 23 1965

MID-COURSE EXECUTION ACCURACY

$GT14620.9 SGR 718.6 SG3 625.3

RRT -.4399 RRF -.3128 RTF .9858

S6814836.3 fl23 .0662 RI3 -.9859

SG114624.6 862 836.0 TMA 178.72

EARTH TO MARS

INC 1.6608 Vl 30.050

APO 237.32 V2 26.422

ETC 237.08 CLP 30.92

RAP 172.47 ECC 1.4233

INJ 2 LAT INJ 2 LONG

-22.70 50.49

12.72 194.92

-23.71 30.12

13.66 175.85

-26.41 11.16

16.20 159.84

ORBIT DETERMINATION ACCURACY

ST 4783.3 SR 644.7 $S 1307.8

CRT -.6906 CRS .8117 CST -.9829

LSA 4974.0 MSA 514.1 9SA 16.0

ELI 4804.1 EL2 464.3 ALF 174.63

LAUNCH OATE NOV 6 1964 FLIGHT TIME 414.00 ARRIVAL DATE DEC 25 1965

HELIOCEMTRIC CONIC DISTANCE 915.969 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.989 GAL -8.3§ AZL 88.14 HCA 277.51 _MA 189.09 ECC .25827 INC 1.6649 vl 30.050

RP 207.21 LAP -1.85 LOP 321.13 VP 24.065 GAP -13.94 AZP 89.76 TAL 317.44 TAp 234.95 RCA 140.26 Apo 237.93 v2 26.434

RC 324.413 GL 11.84 GP .71 ZAL 147.45 ZAP 30.39 ETS 180.22 ZAE 50.15 ETE 160.36 ZAC 86.59 ETC 257.01CLP 30.38

PLAHETCK:EMTRIC CONIC

C3 26,808 VHL 5.178 OLA 5.75 RAL 186.63 RAO 6568.1VEL 12.173 PTH 2.16 VHp 6.074 OPA 5.44 RAP 173.15 ECC 1.4412

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LOHG

90.00 20 41 16 2464.74 -24.75 57.97 64.68 104.22 21 22 21 1864.7 -22.55 49.99

90.00 10 9 6 4750.78 16.81 203.72 61.51 66.88 11 28 17 4130.8 13.54 196.57

100.00 22 5 20 2193.60 -25.94 37.68 64.33 105.41 22 41 54 1593.6 -23.57 29.68

100.00 11 27 44 4497.13 17.94 184.55 60.99 65.68 12 42 41 3897.1 14.51 177.44

110.00 23 19 48 1960.53 -29.12 18.88 63.23 108.74 23 52 29 1360.3 -26.29 10.85

110.00 12 29 45 4302.98 20.94 168.27 59.44 62.34 13 41 28 3703.0 17.07 161.28

OIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.0736 TRAIO.4T01 TC3-8.3833 BAU 3.0065 SGT14917.3 S_R 719.5 863 491.6 ST 4882.7 SR 646.6 SS 1272.8

ROE .5845 RRA -.0054 RC3 .3043 FAU .07824 RRT -.4664 RRF -.5215 RTF .9848 CRT -.6993 CRS .8196 CST -.9826

FD(-1.7921 FRA 4.1786 FC3-2.5267 6SP _62362 S6814934.8 R23 .0695 R13 -.9847 LSA 5061.5 14SA 509.4 SSA 1§.8

BOE 3.1287 BRAIO.4701 6C3 6.3888 FSP 1841 86114921.2 SG2 636.3 THA 178.71 EL1 4903.8 EL2 460.4 ALF 174.66

LAUNCH OATE NOV 6 1964 FLIGHT TIME 416.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC C_IC DISTANCE 920.062 EARTH TO MARS

RL 148.27 LAL -.00 LOL 43.62 VL 32.996 GAL -8.39 AZL 68.13 HCA 278.77 SMA 189.20 ECC .26089 IMC 1.8690 vl 30.050

RP 207.12 LAP -1.85 LOP 322.40 VP 24.085 GAP -14.13 AZP 69.71 TAt. 316.48 TAP 235.26 RCA 139.84 Apo 238.56 V2 26.444

RC 325.253 GL 11.61 r,P .70 ZAL 148.37 ZAP 29.87 ETS 180.21 ZAE 49.32 ETE 180.38 ZAC 86.74 ETC 256.94 CLP 29.86

PLANETOCENTRIC CONIC

C3 27.963 VHL S.268 DLA 5.19 RAL 197.37 RAD 6566.1 VEL 12.220 PTH 2.20 VHP 6.194 DPA 5.13 RAP 173.81ECC 1.4602

LNCH AZNTH LNCH TIN( L-I 7114( INJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 48 29 2437.60 -24.63 37.48 63.97 104.44 21 29 27 1857.6 -22.40 49.52

90.00 10 T 46 4778.95 17.56 205.45 63.03 67.42 11 27 27 4179.0 14.33 198.25

100.00 22 12 16 2167.33 -23.62 37.25 65.62 106.6| 22 48 44 1587.4 -23.43 29:27

100.00 11 26 42 4324.43 18.70 186.23 62.52 66.24 12 42 7 3924.4 15.33 179.05

110.00 23 26 7 1956.23 -29.03 16.59 64.49 t06.90 23 68 43 1356.2 -26.18 10.57

110.00 12 29 21 4328.31 21,73 189.61 60.96 62.94 13 41 29 3728.3 17.93 162.74

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.2316 TRAIO.6231 TC3-6.1343 6AU 3.0507 SG713011.0 SGR 720.3 SG3 459.2 ST 4980.9 9R 648.8 SS 1236.7

ROE .5988 RRA -.0118 RC3 .2957 FAU .07240 RRT -.4733 RRF -.5309 RIT .9833 CRT -.7078 CRS .8276 CST -.9822

FDE-1.T375 Fflk 4.0071 FC3-2.2414 6SP 52542 S_13026.3 R23 .0732 RI3 -.9634 LSA 5148.S MSA 504.6 SSA 15.6

6OE 3.2868 BRA10.6251BC3 8.1597 FSP 1720 S6113014.9 SG2 634.3 THA 178.70 ELl 5002.2 EL2 456.4 ALF 174.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

LAUNCH DATE HOV 6 1964
FLIGHT TIME 418.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CO_IC DISTANCE 924.139

RL 148.27 LAL -.00 LOL 43.62 VL 33.002 GAL -8.84 AZL 88.13 HCA 280.04 SMA

RP 207.04 LAP -1,64 LOP 323.66 VP 24.104 GAP -14.33 AZP 89.67 TAL 315.50 TAp

RC 326.088 GL 11.38 GP .69 ZAL 149.29 ZAp 29.36 ETS 180.19 ZAE 48.51ETE

PLANETOCENTRIC CONIC

C3 29.196 VHL 5.403 DLA 4.63 RAL 198.11RAD 6588.2 VEL 12.271PTH 2.21VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 55 39 2450.85 -24.51

90.00 10 6 32 4807.22 18.29

100.00 22 19 10 2181.47 -25.71

100.00 11 25 42 4551.83 19.44

110,00 23 32 23 1952.28 -28.94

110.00 12 28 57 4353.78 22.51

OIFFERENTIAL CCRRECTIONS

TDE-3.3934 TRA11.1918 TC3-7.9261BAU 3.0958

ROE .6135 RRA -.0187 RC3 .2873 FAU .06673

F08-1.7199 FRA 3.8339 FC3-1.9768 B_IP 52731

BOE 3.4484 BRA11.1918 BC3 7.9313 FSP 1604

EARTH TO MARS

189.31ECC .26363 INC 1.8731 vl °30.050

235.54 RCA 139.40 APO 239.22 V2 26.454

180.40 ZAC 86.88 ETC 256.87 CLp 29.36

6.316 DpA 4.81 RAp 174.49 ECC 1.4805

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

57.02 67.28 104.64 21 36 29 1850.8 -22.26 49.07

207°21 64.58 68.00 11 26 39 4207.2 15.14 199.94

36.83 66.92 105.79 22 55 31 1581.5 -23.30 28.88

187.92 64.08 66.83 12 41 34 3951.8 16.14 180.69

18.31 65.78 109.04 24 4 56 1352.3 -26.07 10.31

171.37 62.56 63.57 13 41 31 3753.8 18.78 164.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56715102.1 s¢_q 721.1 963 428.0 ST 5076.6-SR 650.6 SS 1199.0

RRT -.4809 RRF -.3407 RTF ,9818 CRT -.7159 CRS .8355 CST -.9817

S6815119.3 R23 .0773 R13 -,9818 LSA 5232,8 MSA 499.9 SSA 15.4

SG115106.1 SG2 632.1 THA 178.68 ELI 5098.1 EL2 452.4 ALF 174.72

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 146.24 LAL -.OO

RP 243,63 LAp 1.06

RC 137.915 GL 12.85

PLANETOCENTRIC CONIC

C3 32.093 VHL 5.665

LNCH AZMTH LNCH TIME

90.00 18 21 43

90.00 10 6 2

100.00 19 50 34

100.00 11 19 52

110.00 21 15 38

110.00 12 11 17

FLIGHT TIME 180.00 ARRIVAL DATE MAY 6 1965

DISTANCE 463.971

LOL 44.62 VL 34.569 GAL -6.52 AZL 87.90 HCA

LOP 194.39 VP 22.224 GAp 19;90 AZP 91.82 TAL

GP -.68 ZAL 128.25 ZAP 170.00 ETS 182.57 ZAE

EARTH TO MARS

149.75 SMA 222.82 ECC .35145 INC 2.1017 Vl 30.058

334.61 TAp 124.36 RCA 144.51 APO 301.14 V2 22.522

155.79 ETE 356.82 ZAC 87.99 ETC 256.07 CLP 170.02

DLA 14.14 RAL 179.74 RAD 6568.3 VEL 12.368 PTH 2.24 VHP

L-I TIME IHJ LAT |N J LONG INJ RT ASC INJ AZMTH ZNJ TIME

2786.93 -28.14 80.81 54.86 93.32 19 8 9

4519.53 10_16 190.00 47.04 63.43 11 21 22

2499.48 -29.59 59.62 34.74 94.47 20 32 13

4281.31 11.45 171.81 46.36 82.20 12 31 13

2233.30 -33.42 38.93 54.27 97.65 21 52 31

4120.26 14.81 157.65 44.42 58.83 13 19 57

DIFFERENTIAL CORRECTIONS

TOE 1.1067 TRA-2.7539 TC3 .9379 BAU .4051

ROE -,3512 RRA -.0422 RC3 -.1095 FAU .07892

FDE -.6018 FRA 2.3274 FC3-2,1290 BSP 11099

808 1.1630 BRA 2.7543 BC3 .9443 FSP 860

LAU_iCH DATE NOV 7 1964

HELIOCENTRIC CC_ilC

RL 148.24 LAL -.00

RP 243.38 LAp 1.03

RC 140.134 GL 13.16

PLANETOCENTRIC CONIC

CS 30.762 VHL 5.346

LNCH AZMTH LNCH TIME

90.00 18 16 22

MID-COURSE EXECUTION ACCURACY

SGT 3281.4 SGR 376.8 SG3 300.3

RRT -.3269 RRF .3104 RTF -.9014

SGB 3283.3 R23 -.0130 RI3 .9014

SG1 3263.8 SG2 357.8 THA 177.80

FLIGHT TIN( 182.00

DISTANCE 48S.683

LOL 44.62 VL 34.489 GAL -6.35 AZ1. 87.89 HCA 150.66 SNA

LOP 195.30 VP 22.125 GAP 19.33 AZP 91.84 TAL 334.93 TAP

GP -.72 ZAL 127.75 ZAP 169.30 ETS 182.56 ZAE 153.75 ETE

DLA 14.61 RAL 179.45 RAD 6368.2 VEL 12.334 PTH 2.22 VHP

9.124 DpA -1.18 RAp 184.28 ECC 1.5282

PO CST TIM INJ 2 LAT INJ 2 LONG

2186.0 -27.38 72.22

3919.5 6.51 183.22

1899.5 -28.65 50.94

3681.3 7,64 165.10

1633.3 -32.00 29.98

3520.3 10.57 151.11

ORBIT DETERMINATION ACCURACy

ST 1414.5 SR 355.5 SS 750.4

CRT -.7698 CRS -,6114 CST .9747

LSA 1616.2 MSA 278.0 SSA 27.7

EL1 1441.4 EL2 222.7 ALF 168.78

ARRIVAL DATE MAY 8 1965

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTM

2791.89 -28.16 81.23 33.97 93.11

EARTH TO MARS

220.79 ECC .34484 INC 2.1114 vl 30.058

125.59 RCA 144.65 APO 296.93 V2 22.547

356.91 ZAC 88.05 ETC 256.06 CLP 169,52

8.925 DpA -1.38 RAp 184.64 ECC 1.5063

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19 2 54 2191.9 -27.43 72.64

90.00 10 9 6 4492.37 9.33

100.00 19 45 33 2504.26 -29.61

100.00 11 22 36 4235.24 10.62

110.00 21 11 20 2235.89 -33.44

110.00 12 13 19 4096.37 13.96

DIFFERENTIAL C_RRECTIONS

TOE 1.0856 TRA-2.7239 TC3 1.005E BAU .4161

ROE -.3359 RRA -.0339 RC3 -.1153 FAU .08132

FDE -.5999 FRA 2.3801 FC3-2.2886 BSP 11297

BOE 1.1364 BRA 2.7241 BC3 1.0118 FSP 908

188.44 48.13 63.14 11 23 59

59.97 53.88 94.29 20 27 17

170.32 45.45 81.89 12 33 31

39.12 93.40 97.53 21 48 36

156.32 43.49 58.48 13 21 35

MID-COURSE: EXECUTION ACCURACY

SGT.3310.1 SGR 371.6 SG3 314.9

RRT -.348M RNF .3308 RTF -,9046

SG8 3330.9 fl23 -.0143 R13 .9047

SG1 33t2.6 962 348.3 THA 177.75

3892.4 5.65 181.69

1904.3 -_8.fO 51.28

3655.2 6.78 163.64

1635.9 -32,04 30.17

3496.4 9.69 149.82

ORBIT DETERMINATION ACCURACY

ST 1421.2 SR 347.2 SS 759.8

CRT -.7697 CRS -.6D53 CST ,9730

LSA 1624.7 MSA 277.6 SSA 27.6

ELI 1446,7 EL2 217.8 ALF 169.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
!

LAUNCH DATE NOV 7 1964 FLIGHT TIME 184.00 ARRIVAL DATE NAY 10 1965

HELIOCENTRIC COFI|C DISTANCE 469.463 EARTH TO MARS

RL 148.24 LAL -.OD LOL 44.62 VL 34.413 GAL -6.19 AZL 87.88 HCA 151.58 9MA 218.88 ECC .33848 INC 2.1218 Vl 30.058

RP 243.12 LAP 1.01 LOP 196.22 vP 22.032 GAP 18.1? ALP 91.87 TAL 335.25 TAp 126.82 RCA 144.79 Apo 292.96 VZ 22.572

RC 142.373 GL 13.48 GP -.76 ZAL 127.25 ZAP 168.98 (TS 162.55 ZAE 155.76 ET( 356.98 ZAC 88.10 ETC 256.04 CLP 159.01

PLANE TOCENTR IC CONIC

C3 29.508 VHL 5.432 OLA 15.09 RAL 179.16 RAO 6568.2 VEL 12.283 PTH 2.21 VHP 8.729 DpA -1.58 RAp 184.99 ECC 1.4855

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 10 50 2798.54 -26.18

90.00 10 12 18 4464.85 8.48

100.00 19 40 22 2509.79 -29.64

100.00 11 25 27 4228.83 9.77

110.00 21 6 53 2239.09 -33.47

110.00 12 13 26 4072.29 13.10

OIFFERENTIAL CORRECTIONS

TDE 1.0620 TRA-2.6928 TC3 1.0764 BAU .4273

ROE -.3211 RRA -.0258 RC3 -.1214 FAU .08385

FOE -.5969 FRA 2.4336 FC3-2.4801 BSP 11488

80E 1.1095 BRA 2.6929 BC3 1.0832 FSP 957

LAtRICH DATE NOV 7 lg64

HELIOCENTRIC CONIC

RL 148.24 LAL -.00 LOL 44.62 VL 34.340 GAL

RP 242.87 LAP .98 LOP 197.14 VP 21.944 GAP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.72 53.09 92.86 18 57 28 2198.5 -27.49 73.12

186.87 45.24 62.88 11 26 43 3864.8 4.78 180.14

60.38 52.99 94.08 20 22 12 1909.8 -28.76 51.69

168.83 44.56 61.61 12 35 56 3628.8 5.90 162.17

39.37 52.54 97.39 21 44 12 1639.1 -52.09 30.41

154.98 42.59 58.14 13 23 18 3472.3 8.80 148.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8GT 3357.9 8GR 384.6 SG3 330.2 ST 1426.5 SR 338.8 SS 768.8

RRT -.3883 RRF .3523 RTF -.9078 CRT -.7698 CRS -.5989 CST .9711

SGB 3377.7 R23 -.0157 R13 .9079 LSA 1631.8 MSA 277.6 SSA 27.3

SG1 3360.6 SG2 338.7 THA 177.89 EL1 1450.6 EL2 212.7 ALF 169.41

FLIGHT TIME 188.00 ARRIVAL DATE MAY 12 1955

DISTANCE 472.307 EARTH TO MARS

-6.02 AZI. 87.87 HCA 152.50 SMA 217.08 ECC .33238 INC 2.1327 vl 30.058

18.22 AZP 91,89 TAt. 335.57 TAp 128.07 RCA 144.92 APO 289.23 V2 22.598

RC 144.829 GL 13.81GP

PLANETOCENTRIC CONIC

C3 28.327 VHL 3.322 OLA

-.80 ZAL 126.73 ZAP 188.46 ETS

15.58 RAL 178.86 RA 0 6568.1 VEL

155.62 ETE 357.04 ZAC 88.15 ETC 256.02 CLP 168.48

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 5 5 2806.02 -28.21

90.00 10 13 40 4436.94 7.61

100.00 19 35 O 2516.08 -29.67

100.00 11 28 26 4202.12 8.90

110.00 21 2 17 2242.93 -33.50

110.00 12 17 38 4048.02 12.22

OIFFERENTIAL CORRECTIONS

TOE 1.0385 TRA-2.6612 TC3 1.1509 BAU .4385

ROE -.3068 RRA -.0178 RC3 -.1278 FAU .08831

FOE -.5929 FRA 2.4885 FC3-2.8439 98P 11631

BOE 1.0828 8RA 2.6612 BC3 1.1580 FSP 1008

182.56 ZAE

12.235 PTH 2.20 VHP 8.539 DPA -1.78 RAP 185.34 ECC 1.4662

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.26 52.23 92.59 18 51 51 2206.0 -27.55 73.66

165.28 44.38 62.64 11 29 37 3836.9 3.88 178.58

60.84 52.14 93.83 20 16 56 1916.1 -28.82 52.14

167.32 43.69 61.35 12 38 28 3602.1 5.01 160.70

39.66 51.70 97.22 21 39 40 1642.9 -32.14 30.70

153.65 41.70 57.83 13 25 6 3448.0 7.89 147.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3405.2 8GR 357.7 663 346.3 ST 1430.8 9R 330.3 SS 777.4

RRT -.3915 RRF .3757 RTF -.9110 CRT -.7702 CRS -.5922 CST .9689

$GIB 3424.0 R23 -.0171 R13 .9110 LSA 1637.9 MSA 278.0 SSA 27.0

991 3408.2 $GZ 328.9 THA 177.62 ELI 1453.7 EL2 207.3 ALF 169.71

LAUNCH DATE NOV 7 Ig6A FLIGHT TIME 188.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CONIC DISTANCE 475.210 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 34.270 GEL -5.87 AZL 87.86 HCA 153.42 SMk 215.39 ECC .32652 |NC 2.1445 Vt 30.058

RP 242.60 LAP .96 LOP 1g8.06 VP 21.851 GAP 17.67 AZp 91.92 TAL 335.90 TAp 129.31 RCA 145.95 kp_ 285.70 V2 22.624

RC 146.900 _L 1A.15 GP -.84 ZAL 126.20 ZAP 167.92 ETS 182.58 ZAE 155.91ETE 357.08 ZAC 88.19 ETC 256.01CLP 167.95

PLANETOCENTR[C CONIC

C3 27.213 VHL 5.217 OLA 16.08 RAL 178.55 RAD 6568.1VEL 12.190 PTH

LNCH AZMTH LNCH TIME L-I TIME tNJ LAT INJ LONG INJ RT A$C INJ

90.00 17 59 7 2814.39 -28.23 82.88 51.58

90.OO 10 19 11 4408.59 6.72 183.67 43.54

100.00 lg 2g 25 2523.17 -29.70 61.37 51.30

100.00 11 31 34 4175.04 8.01 165.80 42.84

110.00 20 57 33 2247.45 -33.54 40.01 50.88

110.00 12 19 56 4023.53 11.33 152.31 40.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION

TOE 1.0217 TRA-2.6214 TC3 1.2390 8AU .4534 9gT 3451.0 8GR 351.5

ROE -.2930 RRA -.0100 RC3 -.1350 FAU .08917 RRT -.4195 RRF .3997

FOE -.5849 FRA 2.5470 FC3-2.8369 OSP 11611 SGB 3468.8 R23 -.0137

BDE 1.0629 ORA 2.6214 BC3 1,2463 FSP 1067 Sgl 3454.1SG2 318.8

LAUNCH DATE NOV 7 1964 FLIGHT TIME 190.00

HELIOCENTRIC CONIC DISTANCE 478.167

2.1g VHP 8.352 DpA -1.99 RAp 185.67 ECC 1.4479

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

92.29 18 46 2 2214.4 -27.62 74.26

62.43 11 32 39 3808.6 2.97 175.99

93.56 20 11 29 1923.2 -28.89 52.66

61.11 12 41 9 3575.0 4.10 159.20

97.02 21 35 D 1647.4 -32.21 31.03

57.53 13 26 59 3423.5 6.97 145.93

ACCURACY OR81T OETERMINATION ACCURACY

863 363.0 ST 1438.4 SR 321.9 SS 785.0

RTF -.9154 CRT -.7737 CRS -.5829 CST .9547

R13 .9154 LSA 1645.8 MSA 281.5 SSA 25.1

THA 177.53 EL1 1460.2 EL2 200.9 ALF 169.99

ARRIVAL DATE MAY 16 1965

EARTH TO MARS

RL 146.24 LAL -.00 LOL 44.62 VL 34.202 GAL -5.71 AZI.

RP 242.34 LAP .93 LOP 198.98 VP 21.783 gAP 17.12 AZP

RC 149,184 GL 14.50 GP -.89 ZAL 125.66 ZAP 167.38 ETS

PLANETOCENTRIC CONIC

C3 26.167 VHL 5.115 OLA 16.60 RAL 178.24 RAO 6568.1 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 52 57 2823.66 -28.26

90.00 lO 22 33 4379.85 5.81

100.00 19 23 41 2531.08 -29.73

100.00 11 34 50 4147.67 7.11

110.00 20 52 40 2252.64 -33.58

110.00 lZ 22 20 3998.87 10.43

DIFFERENTIAL CORRECTIONS

TOE .9893 TRA-2.5987 TC3 1.3071 9AU .4600

ROE -.2792 RRA -.0020 RC3 -.1420 FAU .09218

FOE -.5800 FRA 2.6028 FC3-3.0497 BSP 11961

806 1.0279 BRA 2.5967 BC3 1.3146 FSP 1121

87.84 HCA 154.34 SMA 213.78 ECC .32089 INC

91.94 TAL 336.22 TAp 130.56 RCA 145.18 APO

182.60 ZAE 156.05 ETE 357.10 ZAC 88.23 ETC

12.147 PTH 2.18 VHp 8.169 DpA -2.19 RAp

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

83.55 50.55 91.95 18 40 1

182.05 42.72 62.24 11 35 52

61,95 50.47 93.25 20 5 52

164.27 42.01 60.69 12 43 58

40.41 50.08 96.78 21 30 13

150.97 40.00 57.26 13 28 59

M|O-COURSE (XECUT|ON ACCURACY

$GT 3496.7 _ 344.9 SG3 380.7

RRT -.4425 RRF .4272 RTF -.9169

_wB 3513.7 R23 -.0204 R13 .9169

361 3500.1 $62 309.0 THA 177.48

2.1568 vl 30.058

282.38 V2 22.551

255.99 CLP 167.41

186.00 ECC 1.4306

PO CST TIM INJ 2 LAT INJ 2 LONG

2223.7 -27.69 74.93

3779.9 2.05 175.38

1931.1 -28.96 53.23

3547.7 3.18 137.69

1652.6 -32.28 31.42

3398.9 6.04 144.63

ORBIT DETERMINATION ACCURACY

ST 1434.7 SR 312.8 $S 793.5

CRT -.7712 CRS -.5772 CST .9639

LSA 1645.2 MSA 280.4 SSA 26.1

EL1 1455.3 ELI 196.3 ALF 170.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19645

LAUNCH DATE MOV 7 1964 FLIGHT TIN( 192.00

HELIOCENTRIC CONIC DISTANCE 481.176

RL 148.24 LAL -.00 LOt. 44.62 VL 34.138 GAL -5.56 AZL 87.83 HCA 155.26 SMA

RP 242.06 LAp .91 LOP 199.90 VP 21.710 GAP 16.58 AZP 91.97 TAL 536.56 TAp

RC 151.478 GL 14.86 GP -.94 ZAL 125.11 ZAp 166.83 ETS 18Z.64 ZAE 156.23 ETE

PLANETOCENTRIC CONIC

C3 25.181VHL 5.018 DLA 17.13 RAL 177.93 RAD 6568.0 VEL 12.106 PTH 2.17 VHp

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

90.00 17 46 32 2833.93 -28.28 84.30 49.73 91.57 18 35 46

90.00 10 26 46 4350.60 4.88 180.40 41.95 62.07 11 39 17

100.00 19 17 43 2539.89 -29.76 62.61 49.67 92.91 20 0 3

100.00 11 38 17 4119.88 6.19 162.72 41.21 60.70 12 46 $7

110.00 20 47 38 2258.56 -33.63 40.87 49.29 96.52 21 25 16

110.00 12 24 51 3973.97 9.$1 149.63 39.19 57.01 13 31 5

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .9633 TRA-2.56_6 TC3 1.3882 BAU .4700 SGT 3541.2 6;R 338.9 6G3 399.1

ROE -.2660 RRA .0058 RC3 -.1496 FAU .09521 RRT -.4703 RRF .4556 RTF -.9196

FOE -.5707 FRA 2.6626 FC3-3.2734 BSP 12134 868 3857.3 R23 -.0226 R15 .9196

BOE .9994 8RA 2.5646 8C3 1.3963 FSP 1i92 561 3544.8 SG2 298.8 THA 177.40

LAUNCH DATE NOV 7 1964 FLIGHT TIME 194.00

HELIOCENTRIC CCNIC OISTANCE 484.233

RL 148.24 LAL -.00 LOL 44.62 VL 34.076 GAL -5.41 AZL 87.82 HCA IS6.19 SMA

RP 241.79 LAp .88 LOP 200.83 VP 21.641 GAP 16.04 AZP 92.00 TAL 336.89 TAp

RC 153.781 GL 15.22 GP -.99 ZAL 124.55 2AP 166.26 ETS 182.69 ZAE 156.44 ETE

PLANETOCENTRIC CONIC

C3 24.253 VHL 4.925 DLA 17.67 RAL 177.61 RAD 6568.0 VEL 12.068 PTH 2.16 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

gO.DO 17 39 51 2845.26 -28.30 85.13 48.94 91.16 18 27 16

90.00 10 30 54 4320.80 3.93 178.73 41.16 61.93 11 42 55

100.00 19 11 31 2549.64 -29.80 63.33 48.88 92.53 19 54 1

100.09 11 41 55 4091.65 5.24 161.16 40.44 60.53 12 50 6

110.00 20 42 25 2265.24 -33.68 41.38 48.53 96.22 21 20 11

110.00 12 27 30 5949.82 8.57 146.28 38.40 56.78 13 33 19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9381 TRA-2.5311TC3 1.4730 BAU .4603 SGT 3584.3 8GR 333.6 $63 418.4

RDE -.2533 RRA .0138 RC3 -.1579 FAU .09840 RRT -.5003 RRF .4859 RTF -.9222

FOE -.5605 FRA 2.7237 FC3-3.5125 BSP 12283 SG8 3599.8 R23 -.0246 R15 .9223

80E .9717 BRA 2_5311BC3 1.4814 FSP 1245 $61 3588.2 $G2 288.5 THA 177.52

ARRIVAL DATE NAy 18 1965

EARTH TO MARS

212.27 ECC .51549 INC 2.1702 vl $0.088

131.82 RCA 145.30 Apo 279.24 v2 22.676

557.11 ZAC 88.26 ETC 255.88 CLP 166.86

7.991DpA -2.39 RAp 186.32 ECC 1.4144

PO CST TIM INJ 2 LAT INJ 2 LONG

2233.8 -27.76 75.68

3750.6 1.11 173.75

1939.9 -29.04 55.88

3519.9 2.24 156.16

1658.6 -32.36 31.86

3574.0 5.10 143.32

ORBIT D_TERMINATION ACCURACY

ST 1434.1 8R 305.8 SS 800.7

CRT -.7717 CRS -.5686 CST .9609

LSA 1646.1MSA 282.5 SSA 25.6

EL1 1455.4 EL2 190.7 ALF 170.55

ARRIVAL DATE MAY 20 1965

EARTH TO MARS

210.84 ECC .510501NC 2.1847 Vl 30.058

133.08 RCA 145.42 APO 276.27 V2 22,706

357.10 ZAC 88.28 ETC 255.97 CLP 166.$0

7.816 DpA -2.59 RAp 186.63 ECC 1.5991

PC) CST TIM INJ 2 LAT INJ 2 LONG

2245.3 -27.84 76.50

3720.8 .14 172.09

1949.6 -29.13 54.59

3491.7 1.28 154.61

1665.2 -32.45 32.36

3348.8 4.14 142.00

ORBIT DETERMINATION ACCURACY

ST 1452.7 SR 294.7 SS 807.9

CRT -.7729 CRS -.5603 CST .9575

LSA 1646.3 MSA 285.2 SSA 25.0

ELI 1451.0 EL2 184.7 ALF 170.82

LAUNCH DATE NOV 7 1964 FLIGHT TIME 196.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC CONIC Ol STANCE 487,356 EARTH TO MARS

flL 146.24 LAL -.00 LOL 44.62 VL 54.016 GAL -5.27 AZL 87.80 HCA 157.12 SMA 209.49 ECC ._0551 INC 2.2001 Vl 30.058

RP 241.51 LAP .86 LOP 201.76 vP 21.577 GAP 15.51 AZP 92.05 TAL 357.23 TAp 154.35 RCA 145.53 APO 273.48 V2 22,734

RC 156.092 GL IS.GO GP -1.05 ZAL 125.98 ZAP 165.69 ETS 182.75 ZAE 156.69 ETE 557.08 ZAC 88.50 ETC 255.95 CLP 165.78

PLANETOCENTRIC CONIC

C3 23.379 VHL 4.858 DLA 18.22 RAL 177.28 RAO 6567.9 VEL 12.032 PTH 2.15 VHP 7.645 DpA -2.79 RAp 186.92 ECC 1.3848

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG %NJ RT ASC INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ Z LONG

gO.DO 17 32 53 2857.76 -28.31 86.04 48.16 90.70 1'8 20 31 2257.8 -27.91 77.40

90.00 10 35 16 4290.34 2.95 177.02 40.43 61.82 11 46 47 3690.3 -.84 170.39

100.00 19 S 5 2560.44 -29.82 64.13 48.11 92.11 19 47 46 1960.4 -29.21 55.38

100.00 11 45 46 4062.90 4.28 159.57 39.70 60.39 12 53 28 5462.9 .30 153.04

110.00 20 57 2 2272.75 -53.73 41.96 47.79 95.88 21 14 55 1672.8 -32.55 $2.93

110.00 12 30 18 3923.35 7.62 146.95 37.64 56.58 13 35 41 3523.3 3.17 140.66

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9254 TRA-2.4836 TC3 1.5833 6AU .4976 SGT 5625.8 SGR 529.5 SG3 458.7 ST 1438.2 SR 286.0 Ss 814.4

ROE -.2412 RRA .0208 RC3 -.1674 FAU .10174 RRT -.$372 RRF .5174 RTF -.9267 CRT -.7802 CRS -.5505 CST .9506

FOE -.5475 FRA 2.7864 FC3-3.7675 BSP 12103 368 3640.7 R23 -.0197 R13 .9268 LSA 1651.4 MSA 293.4 SSA 23.5

6DE .9563 6RA 2.4837 BC3 1.5921FSP 1312 SG1 3_30.1 9GZ 277.6 THA 177.19 EL1 1455.7 EL2 176.7 ALF 171,05

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 198.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CC_NIC

RL 148.24 LAL -.00 LOL 44.62 VL 33.959 GAL

RP 241.22 LAP .83 LOP 202.69 VP 21.517 GAP

DISTANCE 490.479 EARTH TO MARS

-5.13 AZL 87.78 HCA 156.05 SMA 208.22 ECC .30053 INC 2.2170 Vl 30.058

14.99 AZP 92.06 TAt. 337.56 TAp 135.61 RCA 145.64 APO 270.80 V2 22.762

RC 158.408 GL 15.99 GP

PLANETOCENTRIC CONIC

C3 22.560 VHL 4.750 DLA

LNCH AZ14TH LNCM TIME L-_ TIME INJ LAT

90.00 17 25 39 2871.43 -28.32

go.o0 10 59 56 4259.31 1.95

100.00 18 58 26 2572.26 -29.85

100.00 11 49 50 40_3.71 3.30

110.00 20 31 50 2281.07 -33.79

110.00 12 33 15 3897.67 6.66

DIFFERENTIAL C(_RRECTIONS

TOE .8843 TRA-2.4649 TC3 1.6458 9AU .4992

RDE -.2287 RRA .0291 RC3 -.1761 FAU .10526

FDE -.5337 FRA 2.8511 FC5-4.0395 BSP 12603

8DE .9135 BRA 2.4651 BC3 1.6552 FSP 1382

-1.12 ZAL 123.40 ZAP 165.10 ETS 182.82 ZAE 156.98 ETE 357.02 2AC 88.31 ETC 255.94 CLP 165.14

18.79 RAL 176.96 RAO 6567.9 VEL 11.997 PTH 2.14 VHP 7.478 Dpk -3.00 RAp 187.21ECC 1.3713

INJ LONG INJfRT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.05 47.40 90.20 18 15 31 2271.4 -27.99 78.39

175.29 39.73 61.74 11 50 55 3659.5 -1.84 168.66

65.01 47.37 91.65 19 41 18 1972.5 -29.50 56.25

157.96 38.99 60.27 12 57 4 5433.7 -.69 151,44

42.60 47.08 95.50 21 9 31 1681.1 -32.66 33.55

145.57 36.91 56.39 13 38 13 3297.7 2.19 139.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3666.9 SGR 524.7 SG3 459.9 ST 1424.0 SR 278.1SS 821.1

RflT -.5645 RflF .5520 RTF -.9270 CRT -.7756 CRS -.5422 CST .9496

SGB 3681.2 R25 -.0314 R13 .9272 LSA 1640.8 MSA 292.5 SSA 23.7

SG1 3671.5 $62 267.7 THA 177.12 EL1 1440.2 EL2 172.5 ALF 171.$2
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)
f

LAUNCH DATE NOV 7 1964 FLIGHT TIME ZOO.DO ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CONIC DISTANCE 493.663 EARTH TO MARS

RL 148.Z4 LAL -.00 LOL 44.62 VL 33.904 GAL -4.99 AZL 87.76 HCA 158.98 SMA 207.01ECC .29594 [NC 2.2353 Vl 30.058

RP 240.93 LAP .80 LOP 203.62 VP 21.461 GAP 14.47 AZP 92.0g TAb 337.90 TAp 136.89 RCA 145.75 APO 268.27 V2 22.791

RC 160.729 GL 16.39 GP -1.19 ZAL 122.82 ZAP 164.50 ET8 182.91ZA( 157.30 ET[ 356.95 ZAC 88.32 (TC 255.93 CLF 164.54

PLANETOCENTR 1C CONIC

C3 21.790 VHL 4.668 DLA lg.37 RAL 176.63 RAD 6567.9 VEL 11.g65 PTH 2.13 VHP 7.314 DPA -3.21 RAP 187.49 [CC 1.3586

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM )NJ 2 LAT INJ 2 LONG

SO.DO 17 18 4 2886.50 -26.31 88.15 46.66 89.64 18 6 11 2286.5 -28.06 79.49

90.00 10 44 55 4227.42 .92 173.51 39.07 61.70 11 55 22 3627.4 -2.87 166.88

100.00 18 51 28 2585.31 -29.87 65.96 46.65 91.14 lg 34 34 1985.3 -29.49 57.21

100.00 11 54 12 4003.84 2.29 156.32 38.31 60.19 13 0 56 3403.8 -1.70 149.80

110.00 20 25 43 2290.32 -33.85 43.32 46.40 95.08 21 3 56 1690.3 -32.78 34.25

110.00 12 36 24 3871.60 5.67 144.19 36.21 56.23 13 40 55 3271.6 1.20 137.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .8580 TRA-Z.4502 TC3 1.7359 BAU .5086 9GT 3705.7 SGR 321.7 SG3 482.2 ST 1418.1SR 266.7 88 827.5

ROE -.2169 RRA.03Gg RC3 -.1864 FAU .10895 RflT -.5993 RRF .5876 RTF -.9294 CRT -.7782 CRS -.5331 CST .9450

FOE -.5175 FRA 2.9174 FC3-4.3286 8SP 12739 SGB 3719.7 R23 -.0349 R13 .9295 LSA 1636.4 MSA 297.6 SSA 22.8

BOE .8849 BRA 2.4305 BC3 1.7459 FSP 1455 $61 3710.8 SG2 257.2 THA 177.01 EL1 1433.4 (L2 165.7 ALF 171.56

LAUNCH DATE NOV T 1964 FLIGHT TIME Z02.OO ARRIVAL DATE MAY 28 1965

HELIOCENTRIC CONIC DISTANCE 496.884 EARTH TO MARS

159.92 SMA 205.87 ECC .29153 INC 2.2551 vl 30.058

338.24 TAP 138.16 RCA 145.85 APO 265.89 V2 22.821

157.6# ETE 356.84 ZAC 88.31ETC 255.92 CLP 163.93

2.12 VHP 7.154 DpA -3.41 RAP 187.75 ECC 1.3467

INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO C8T TIN IHJ 2 LAT INJ 2 LONG

89.36 45.95 89.04 17 58 30 2303.1 -28.14 80.70

171.68 38.45 61.68 12 0 11 3594.6 -3.92 165.04

67.04 45.96 90.58 19 27 32 1999.6 -29.49 58.26

154.64 37.68 60.13 13 5 5 3373.3 -2.73 148.12

44.11 45.74 94.61 20 58 9 1700.5 -32.90 55.02

142.80 35.55 56.10 13 43 50 3245.1 .18 136.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3745.5 SGR 319.8 SG3 505.5 ST 1410.8 SR 257.2 SS 833.6

RflT -.6354 RRF .6246 RTF -.9317 CRT -.7816 CRS -.5239 CST .9396

3757.1 R23 -.0388 R13 .9319 LEA 1630.5 MSA 303.8 SSA 21.9

SGI 3749.0 SG2 246.5 THA 176.88 ELI 1425.2 EL2 158.8 ALF 171.79

RL 148.24 LAL -.00 LOt. 44.82 VL 33.852 GAL -4.86 AZL 87.74 HCA

tip 240.64 LAP .77 LOP 204.56 VF 21.410 GAP 13.95 AZP 92.12 TAL

RC 163.052 GL 16.81 GP -1.27 ZAL 122.22 ZAP 163.89 ETS 189.0_ ZA(

PLANETOC(NTR|C CONIC

C3 - 21.068 VHL 4.590 DLA 19.96 RAL 176.31 RAO 6567.9 VEL 11.935 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 10 7 2903.06 -28.30

90.00 10 50 17 4194.59 -.14

100.00 18 44 18 2599.65 -29.89

100.00 11 58 52 3973.26 1.25

110.00 20 19 49 2300.55 -33.91

110.00 12 39 45 3845.12 4.67

OIFFERENTIAL C_RRECTIONS

TOE .8315 TRA-2.5948 TC3 1.8296 8AU .5183

ROE -.2055 flRA .0449 RC3 -.1976 FAU .11286

FOE -.4986 FRA 2.9955 FCS-4.6376 8SP 12861

BOE .8565 6RA 2.3952 BC3 1.8403 FSP 1531

LAUNCH DATE NOV 7 lg_t FLIGHT TIME 204.00 ARRIVAL DATE MAY 30 1865

HELIOCENTRIC CONIC

RL 146.24 LAL -.00

RP 240.34 LAP .75

mc 165.375 GL 17.24

PLANETOCENTRIC CONIC

C3 20.390 VHL 4.516

LNCH AZMTH LNCH TIME

90.00 17 t 43

90.00 10 56 5

100.00 18 36 36

100.00 12 3 54

DISTANCE 500.141 EARTH TO MARS

LOL 44.62 Vb 33.801 GAL -4.73 AZL 67.72 HCA 160.86 SNA 204.79 ECC .28730 |NC 2.2770 vl 30.056

LOP 205.49 VP 21.362 GAP 15.44 AZP 92.15 TAL 358.58 TAP 139.44 RCA 145.95 APO 263.62 V2 22.851

GP -1.36 Zkb 121.62 ZkP 163.26 ETS 183.13 ZAE 158.06 ETE 356.69 ZAC 88.29 ETC 255.91 CLP 163.31

OLA 20.56 RAL 175.99 RAO 8567.8 VEL 11.907 PTH 2.12 VHp 6.997 DpA -3.63 RAP 188.00 ECC 1.3356

L-I TIME INJ LAT INJ LONG INJ RT A$C INJAZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2921.36 -28.27 90.70 45.26 88.37 17 50 25 2321.4 -28.20 82.03

4160.64 -1.23 169.79 37.87 61.71 12 5 26 3560.6 -5.00 163.14

2615.45 -29.89 68.22 45.29 89_96 19 20 11 2015.4 -29.58 59.43

3941.80 .18 152.91 37.08 60.11 13 9 36 3341.8 -3.80 146.39

1711.9 -33.03 35.88
110.00 20 1) 38 2311.86 -33.97

110.00 12 43 21 3818.16 3.64

DIFFERENTIAL CORRECTIONS

TOE .8077 TRA-2.3558 TC3 1.9288 BAU .5289

RDE -.lg44 RRA .0530 RC3 -.2100 FAU .11690

FOE -.4770 FRA 3.0558 FC3-4.9635 BSP 12882

80E .8307 8RA 2.3564 9C3 1.9402 FSP_ 1611

LAUNCH DATE NOV 7 1964

HELIOCENTRIC C_NIC

RL 148.24 LAL -.00

RP 240.04 LAP .72

RC 167.697 GL 17.69

PLANETOCENTR|C CDNIC

C3 19.757 VNL 4.445

LNCH AZMTM LNCH TIM(

90.00 16 52 52

90.00 11 2 23

100.00 18 28 37

100.00 12 g 21

110.00 20' ? 14

110.00 12 47 13

DIFFERENTIAL CORRECTIONS

TDE .7738 TRA-2.3297 TCS 2.0100 OAU .5342

ROE -.1832 RflA .0616 RC3 -.2229 FAU .12115

FOE -.4519 FRA 3.1299 FC3-3.3084 BSAP 13155

6DE .7952 BRA 2.3275 8C3 2.0223 FSP 1698

3218.2 -.85 135.18

ORBIT DETERMINATIOt_J_CCURACY

ST 1403.7 SR 247.6 SS 839.5

CRT -.7873 CRS -.5141 CST .9324

LSA 1624.3 MSA 312.7 SSA 20.7

EL1 14t7.4 EL2 151.2 ALF 172.00

ARRIVAL DATE JUN 1 1965

EARTH TO MARS

vl 30.058

VZ 22.881

CLP 162.67

ECC 1.3252

INJ 2 LONG

2341.6 -28.26 83.51

3525.4 -6.12 161.15

2032.9 -29.66 60.72

3309.4 -4.89 144.60

1724.3 -33.16 36.83

3190.7 -1.90 133.74

ORBIT OETERMINATION ACCURACY

ST 1366.9 SR 237.7 SS 645.5

CRT -.7994 CRS -.5050 CST .9272

LSA 1612.0 MSA 318.5 SSA 20.0

EL1 1401.7 EL2 144.6 ALF 172.22

44.99 45.12 94.10 20 52 lO

141.36 34.92 55.99 13 46 59

_IO-COURSE EXECUTION ACCURACY

SGT 37?6.6 SGR 319.3 863 529.9

RRT -.8732 RRF .6621 RTF -.9343

SGB 3792.2 R23 -.0415 R13 .9345

SGI 3784.9 962 235.7 THA 176.73

FLIGHT TIN( 206.00

DISTANCE 503.431

LOL 44.62 VL 33.753 GAL -4.81 AZI. 87.70 HCA 161.80 SMA 203.76 ECC .28324]NC 2.3011

LOP 206.43 VP 21.319 GAP 12,94 AZP 92.19 TAL 338.92 TAP 140.72 RCA 146.05 APO 261.47

GP -1.46 ZAL 121.01 ZAP 182.61 ET9 183.26 ZAl[ 158.50 ETE 356.51 ZAC 88.26 ETC 255.90

DLA 2tl.21 RAL 175.67 RAD 6567.8 VEL 11.880 PTH 2.11 VHP 6.644 DPA -3.84 RAP 188.23

L-I TIME INJ LAT INJ I.ONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2941.60 -28.23 92.18 44.60 87.63 17 41 53

4125.40 -2.37 167.82 37.34 61_77 12 11 10

2632.85 -29.88 69.51 44.65 89.28 19 12 30

3909.38 -.92 151.14 36.53 60.12 13 14 30

2324.32 -34.02 45.96 44.53 93.53 20 45 58

3790.67 2.59 139.94 34.34 55.90 13 50 24

MID-COURSE EXECUTION ACCURACY

SGT 3812.8 $GR 319.9 963 555.5

RRT -.7082 RRF .7008 RTF -.9356

SG8 3828.2 R23 -.0509 R13 .9358

SGI 3819.5 $62 225.4 THA 176.59

816



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 7 1864 FLIGHT TIM( 208.00 ARRIVAL DATE JUN 5 1865

HELIOCENTRIC CONIC DISTANCE 506.752 EARTH TO MARS

RL 146.24 LAL -.DO LOL 44.62 VL 33.707 GAL -4.49 AZL 87.67 HCA 162.74 SMA 202.79 ECC .27935 INC 2.3278 vl 30.058

RP 2_9.73 LAP .69 LOP 207.37 VP 21.278 GAP 12.44 AZP 92.22 TAL 339.26 TAp 142.00 RCA 146.14 APO 256.44 V2 22.912

RC 170.016 GL 18.17 GP -1.57 ZAL 120.39 ZAP 161.96 ETS 183.42 ZAE 158.96 ETE 356.28 ZAC 88.21ETC 255.80 CLP 162.02

PLANETOCENTRIC CONIC

C3 19.186 YHL 4.378 OLA 21.86 RAL 175.36 RAD 6567.8 VEL 11.855 PTH 2.10 VHP 6.694 DpA -4.07 RAP 188.45 ECC 1.5154

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C37 TIN INJ 2 LAT INJ 2 LONG

90.00 16 43 24 2964.12 -28.15 93.82 43.97 86.91 17 32 48 2364.1 -28.30 65.16

90.00 11 9 25 4088.49 -3.55 185.75 56.87 61.89 12 17 31 3488.5 -7.29 159.06

100.00 18 20 10 2652.14 -29.86 70.g5 44.05 88.52 19 4 22 Z052.1 -29.74 62.14

100.00 12 15 19 3875.70 _2.06 149.29 36.04 60.17 13 19 54 3275.7 -6.01 142.73

110.00 20 0 32 2338.11 -34.08 47.04 43.99 92.89 20 39 30 1738.1 -53.30 37.88

110.00 12 51 26 3782.49 1.52 138.47 33.81 55.85 13 54 8 3162.5 -2.97 152.27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7447 TRA-2.2919 TC3 2.1011BAU .5418 9GT 3844.5 8GR 322.6 SG3 582.2 ST 1375.9 6R 227.8 58 851.5

ROE -.1725 RRA .0704 RC3 -.2375 FAU .12558 RRT -.7446 RflF .7391RTF -.9375 CRT -.7953 CRS -.4959 CST .9195

FDE -.4231 FRA 3.2058 FCS-5.6726 BSlP 13288 SGB 3858.0 R23 -.0582 R13 .9377 LSA 1600.7 MSA 328.0 SSA 18.9

908 .784A 8RA 2.2930 BC3 2.1145 FSP 1788 SG1 3852.0 SG2 214.9 THA 176.41 EL1 1387.9 EL2 136.9 ALF 172.42

LAUNCH DATE NOV 7 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC DISTANCE 510.103 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 33.662 GAL -4.37 AZL 87.84 HCA 163.68 SIAA 201.88 ECC .27562 INC 2.3376 vl 30.058

RP 239.42 LAp .66 LOP 208.32 VP 21.241 GAP 11.94 AZP 92.26 TAL 339.60 TAp 143.28 RCA 146.23 APO 257.50 V2 22.943

RC 172.331GL 18.68 GP -1.70 ZAL 119.77 ZAP 161.28 ETS 183.60 Z/dE 159.46 ETE 355.99 ZAC 88.15 ETC 253.89 CLP 181.36

PLANETOCENTRIC CONIC

C3 16.616 VHL 4.315 OLA 22.54 RAL 175.05 RAD 8567.8 VEL 11.832 PTH 2.10 VHP 6.547 DPA -4.30RAp 188.65 ECC 1.3064

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 33 15 2989.37 -28.04 95.68 43.37 85.89 17 23 4 2389.4 -28.32 87.00

90.00 11 17 9 4049.51 -4.80 163.57 36.46 62.06 12 24 38 3449.3 -8.50 156.85

100.00 18 11 10 2673.61 -29.81 72.54 43.48 87.69 18 55 44 2073.6 -29.81 63.74

100.00 12 21 53 3840.50 -3.25 147.35 35.61 60.27 13 25 34 3240.5 -7.18 140.77

110.00 19 53 32 2353.39 -34.12 48.23 43.49 92.19 20 32 45 1753.4 -33.44 39.05

110.00 12 58 1 3733.49 .41 136.96 33.33 55.82 13 58 15 3133.5 -4.08 130.75

ORBIT DETERMINATION ACCURACY

ST 1361.6 SR 217.9 SS 858.2

CRT -.8028 CR$ -.4876 CST .9106

LSA 1588.2 MSA 339.2 SSA 17.8

EL1 1372.8 EL2 128.9 ALF 172.61

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .7154 TRA-2.2573 TC3 2.1905 BAU .5488 SGT 3874.2 SGR 327.8 $63 610.3

ROE -.1620 RRA .0797 RC3 -.2537 FAU .13020 RflT-.7801RRF .7765 RTF -.9393

FOE -.3901FRA 3.2860 FC3-8.0549 BSP 13419 SG8 3888.0 R23 -.0669 R13 .9395

80( .7335 8RA 2.2587 BC3 2.2051 FSP 1885 861 3882,6 SG2 204.5 THA 176.22

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 212.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC CONIC DI3TANCE 513.483 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 53.820 GAL. -4.25 AZL 87.61HCA 164.63 SMA 200.99 [CC .27204 INC 2.3910 vl 30.058

RP 236.11 LAP .63 LOP 209.26 VP 21.206 GAP 11.46 A ZP 92.31 TAL 359.93 TAp 144.56 RCA 146.31 Apo 255.68 V2 22.97§

RC 174.639 GL 19.19 GP -1.64 ZAL 119.14 ZkP 160.59 ET8 183.81ZAE 160.00 ETE 355.62 ZAC 68.07 ETC 255.88 CLP 160.87

PLANETOCENTR1C CONIC

CS 16.105 VHL 4.255 OLA 23.24 RAL 174.T$ RAD 6567.? VEL 11.810 PTH 2.09 VHP 6.403 DPA -4.54 RAP 168.83 ECC 1.2980

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA7 INJ 2 LONG

90.00 18 22 11 3017.99 -27.88 97.74 42.79 84.86 17 12 29 2418.0 -28.30 89.10

90.00 11 25 52 4007.66 -6.13 161.22 36.14 62.30 12 32 40 3407.9 -9.79 154.46

100.00 18 1 31 2697.70 -29.73 74.33 42.95 86.75 18 46 29 2097.7 -29.87 65.53

100.00 12 29 13 3803.38 -4.50 145.31 35.24 60.42 13 32 37 3203.4 -8.41 158.70

110.00 19 48 g 2370.39 -34.16 49.55 43.03 91.41 20 25 39 1770.4 -33.59 40.$6

110".00 13 1 5 3703.45 -.74 135.39 32.90 53.82 14 2 49 3103.5 -5.22 129.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .6900 TRA-2.2164 TC3 2.2983 84U .5578 SGT 3901.9 9GR 335.8 $63 839.7 ST 1348.3 SR 208.2 SS 865.4

ROE -.1516 RRA .0894 RC3 -.2722 FAU .13515 RRT -.6149 flRF .8123 RTF -.9413 CRT -.8143 CRS -.4824 CST .8996

FOE -.3554 FRA 3.3865 FC3-8.4827 9SP 13432 SGB 3918.3 R23 -.0748 R13 .9416 LSA 1576.5 MSA 353.1 SSA 18.5

80E .7065 BRA 2.2202 BC3 2.3044 FSP 1980 SGI 3911.5 SG2 194.0 THA 175.98 ELI 1359.0 ELI 119.9 ALF 172.78

LAUNCH DATE NOV 7 1964 FLIGHT TIXE 214.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC COLIC DISTANCE 516.890 EARTH TO MARS

RL 148.24 LAL -.00 LOt. 44.62 VL 33.579 GAL -4.14 AZL. 87.57 HCA 165.58 SMA 200.15 ECC .26861 INC 2.4286 vl 30.058

RP 238.79 LAp .80 LOP 210.21V1P 2t.179 GAP 10.97 AZP 92,35 TAL 340.26 TAp 145.84 RCA 148.39 APO 253.92 V2 23.007

RC 176.959 GL 19.75 GAP -2.01 ZAL 118.50 ZAP 159.88 (TS 184.05 ZN[ 160.56 ETE 355.17 ZAC 87.97 ETC 255.88 CLP 159.97

PLANETOCENTRIC CONIC

C3 17.833 VHL 4.199 OLA 23.99 RAt. 174.49 RAO 8567.7 VEL 11.790 PTH 2.08 VHp 8.263 DpA -4.79 RAP 198.99 ECC 1.2902

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 9 59 3050.85 -27.86 100.12 42.25 83.69 17 0 50 2450.9 -28.25 91.50

go.o0 11 35 54 3982._0 -7.55 158.67 35.90 62.63 12 41 56 3362.7 -11.16 151.85

100.00 17 51 4 8724.97 -29.91 76.35 42.46 85.89 18 38 29 2125.0 029.89 67.55

100.00 12 57 30 3783.82 -5.83 143.12 34.97 60.63 13 40 14 3163.8 -9.70 138.47

110.00 19 38 19 2389.39 -34.18 51.04 42.64 90.53 20 18 9 1789.4 -53.73 41.82

110.OO 13 6 44 3672.16 -1.94 133.76 _.55 55.87 14 7 56 3072.2 -6.40 127.52

DIFFERENTIAL C_RRECTION8 MID-COURSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6572 TRA-2.1852 TC3 2.3891BAU .5927 SGT 3925.8 SGR 348.3 $63 670.4 ST 1328.9 SR 198.3 SS 673.3

RDE -.1413 RRA .1000 RC3 -.2929 FAU .14028 flRT -.8454 RRF .8482 RTF -.9426 CRT -.8250 CRS -.4791CST .8898

FOE -.3141FRA 3.4513 FC3-6.8875 BSP 13607 SG_ 3941.0 R23 -.0891 R13 .9429 LSA 1560.2 NSA 365.5 SSA 15.4

BDE .6723 BRA 2.1675 BC3 2.3871FSP 2083 SO1 3936.7 SGZ 184.5 THA 175.73 EL1 1339.0 EL2 111.2 ALF 172.93
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE HO_ 7 1964

HELIOCENTRIC CONIC

flL 146.24 LAL -.00

RP 236.47 LAP .56

RC 179.231GL 20.36

PLANET(_ENTRIC EON|C

C3 17.200 VNL 4.147

LNCH AZMTH LNCH TIME

90.00 15 56 12

gO.D0 11 47 40

100.00 17 39 31

tDO.OO 12 47 2

110.00 19 29 57

110.00 13 13 5

FLIGHT T|IE ZIG.O0 ARRIVAL OAT( JUN 11 1965

OISTANC( 320.323 EARTH TO MARS

LOt. 44.62 YL 33.540 GAL -4.03 AZL 87.53 HCA 166.53 $MA 199.36 (CC .26532 IN( 2.4716 vl 30.058

LOP 211.17 VP 21.151 GAP 10.50 AZP 82.40 TAL 340.58 TAp 147.12 RCA 146.47 Apo 232.28 V2 23n4 N

&p -2.18 ZAL 117.86 ZAP 159.15 ET6 184.33 ZAE 161.16 (T( 354.60 ZAC 87.84 (TC 235.87 CLP 159.26

OLA 24.76 RAL 174.24 RAO 6367.7 VEL 11.772 pTH 2.08 VHp 6.125 DpA -5.06 RAp 189.13 ECC 1.2831

L-[ TIME INJ LAX INJ LONG INJ R_A_- INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3089.47 -27.34 102.90 41.74 82.33 16 47 41 2489.5 -28.12 94.32

3912.58 -9.10 155.81 25.79 63.07 12 52 53 3312.6 -12.85 148.92

2756.34 -29.43 78.66 42.01 84.49 18 25 28 2156.3 -29.88 69.88

3720.94 -7.25 140.73 34.79 60.92 13 49 3 3120.g -11.07 134.03

2410.84 -34.18 52.71 42.30 89.54 20 10 8 1810.8 -33.87 43.48

3639.21 -3.19 132.04 32.29 35.95 14 13 43 3039.2 °7.64 125.78

DIFFERENTIAL E_RRECTIONS M|O-COUR8E ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6333 TRA-Z.1439 TC3 2.4878'8AU .3721 SGT 3948.9 SGR 361.6 SG3 702.8 ST 1314.1 8R 188.9 SS 882.4

ROE -.1316 RRA .1113 RC3 -.3167 FAU .14383 RRT -.8747 RRF .8767 RTF -.9446 CRT -.8428 CRS -.4811CST .8757

FOE -.2713 FRA 5.5370 FC3-7.3402 BSP 13553 SGO 3965.4 R23 -.1008 R13 .9450 LSA 1547.2 MSA 383.5 SSA 14.1

60( .6469 8RA Z.1468 8C3 2.4881FSP 2184 SGt 3961.6 962 174,7 THA 175.41 ELl 1323.7 EL2 100.9 ALF 173.05

LAUNCH DATE NOV 7 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CCN|C DISTANCE 523.779 EARTH TO MARS

RL 148.24 LAL -.00 LOt. 44.82 VL 33.502 GAL -3.93 AZL 87.48 HCA 167.49 SMA 198.61 ECC .26217 INC 2.5212 vl 30.058

RP 238.14 LAp .53 LOP 212.12 Vp 21.128 GAP 10.03 AZP 92.46 TN_ 340.92 TAP 148.41 RCA 146.34 APO 250.69 v2 23.073

RC 181.513 GL 21.02 GP -2.41 ZAL 117.21 ZAP 158.39 ETS 184.66 ZAE 161.79 ETE 353.88 ZAC 87.67 (TC 235.86 CLP 158.52

PLANETOCENTRIC CONIC

C3 16.806 VHL 4.1OO 0LA 23.$8 RAL 174.02 RAO 6587.7 VEL 11.755 pTH 2.07 VHP 3.9910pA -5.35 RAp 189.24 ECC 1.2786

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 40 7 3136.19 -26.87 108.24 41.24 80.72 16 32 23 2536.2 -27.88 97.71

90.00 12 1 58 3855.21 -10.85 152.50 33.83 63.69 13 6 14 3255.2 -14.30 145.52

lO0.OO 17 26 33 2793.06 -29.16 81.36 41.61 83.09 18 13 6 _193.1 -29.81 72.61

100.00 12 58 14 3673.58 -8.81 138.08 34.75 61.32 13 59 27 3073.6 -12.57 131.31

110.00 19 20 54 2435.25 -34.15 54.62 42.04 88.41 20 I 30 1835.3 -33.99 45.38

110.00 13 20 21 3604.13 -4.53 130.20 32.13 36.08 14 20 25 3004.1 -8.95 123.91

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0(TERMINATION ACCURACY

TO( .6012 1RA-2.1105 TC3 2.3429 BAU .5766 SGT 3988.2 SGR 380.9 SG3 736.4 ST 1293.2 SR 179.4 SS 893.2

ROE -.1214 RRA .1241RC3 -.3438 FAU .13147 RRT -.8988 RRF .9040 RTF -.9457 CRT -.8606 CRS -.4872 CST .8624

FD( -.2189 FRA 3.6301 FC3-7.8021BSP 13689 SG8 3986.4 R23 -.1198 R13 .9462 LSA 1530.4 MSA 400.2 SSA 12.9

806 .6133 9RA 2.1142 8C3 2.5660 FSP 2297 SG1 3982.9 $62 166.4 THA 173.06 EL1 1302.4 (L2 90.7 ALF 173.16

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 220.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC C(_4|C

RL 148.24 LAL -.O0

RP 237.81 LAP .52

RC t$3.788 GL 21.74

PLANETOCENTRIC CONIC

C3 16.456 VHL 4.057

LNCH 4ZMTH LNCH TIM(

gO.DO 15 20 15

g0.00 12 20 20

100.00 17 11 28

100.00 13 11 48

110.00 19 10 38

110.00 13 28 48

OISTANCE 327.259 EARTH TO MARS

LOt. 44.82 VL 33.466 GAL -3.83 AZL 87.42 HCA 168.44 SMA 197.90 ECC .25915 INC 2.5793 Vl 30.058

LOP 213.08 VP 21.107 GAP 9.56 AZP 92.53 TAL 341.24 TAp 149.69 RCA 146.61 ApO 249.19 V2 23.106

GP -2.87 ZAL 116.53 ZAP 157.62 ET3 185.05 ZAE 162.44 ETE 332.97 ZAC 87.47 ETC 255.86 CLP 157.77

OLA 26.46 RAL 173.83 RAO 6367.7 V(L 11.741 PTH 2.07 VHP 5.860 0pA -5.66 RAp 189.32 ECC 1.2708

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3195.90 -26.15 110.48 40.73 78.72 16 13 31 2595.9 -27.44 102.03

3785.82 -12.g2 148.45 36.09 64.58 13 23 26 3185.8 -16,24 141.34

2837.34 -28.75 84.38 41.24 81.44 17 58 46 2237.3 -29.63 75.89

3619.61 -10.56 135.03 34.87 61.87 14 12 8 3019.6 -14.24 128.17

2463.47 -34.08 36.82 41.87 87.11 19 32 1 1863.5 -34.10 47.37

3568.24 -5.96 128.21 32.09 56.28 14 28 15 2966.2 -10.36 121.87

DIFFERENTIAL CORRECTIONS

TOE .5672 TRA-2.0771 TC3 2.6114 8AU .5804

ROE -.1110 RRA .138_ RC3 -.3745 FAU .13720

FOE -_1341 FRA 3.7316 FC3-8.2703 BSP 13846

BOE .5760 8RA 2.0817 8C3 2.6381 FSP 2425

LAUNCH OATE NOV 7 1964

HELIOCENTRIC C,_IC

NL 148.24 LAL -.00

RP 237.48 LAP .49

tiC 186.049 GL 22.55

PLANETOCENTRIE CONIC

C3 16.149 VHL 4.019

LNCH AZNTH LNCH TIME

gO.D0 14 52 39

90.00 12 46 50

100.00 16 53 5

100.00 13 29 5

110.00 18 59 48

110.00 13 38 52

DIFFERENTIAL CCRRECTION8

TOE .3376 TRA-2.0400 TC3 2.6630 8AU .5860

ROE -.1006 flRA .1549 tiC3 -.4118 FAU .16333

FOE -.0880 FRA 3.8312 FC3-8.7668 BSP 13876

BOE .5469 BRA 2.0458 8C3 2.7144 FSP 2542

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3983.6 8GR 403.8 SG3 771.3 ST 1269.8 SR 170.1 SS 906.8

RRT -,9191 RRF .9273 RTF -.9469 CRT -.8823 CRS -.4982 CST .8459

SGB 4004.2 R23 -.1410 R13 .947§ LSA 1512.0 MSA 420.9 SSA 11.7

SG1 4001.0 862 159.2 THA 174.64 ELI 1278.6 EL2 79.3 ALF 173.23

FLIGHT TIME 222.00 ARRIVAL DATE JUN 17 1965

DISTANCE 530.761

LOt. 44.62 VL 33.432 GAL -3.73 AZL 87.33 HCA

LOP 214.04 VP 21.090 GAP 9.11 AZP 92.60 TAL

GP -2.97 ZAL 115.88 ZAP 156.81 ETS 185.51 ZAE

EARTH TO MARS

169.40 SMA'197.22 ECC .25628 INC 2.6473 vl 30.058

341.36 TAP 150.96 RCA 146.68 APO 247.77 V2 23.140

163.12 ETE 331.81 Z_C 87.21 ETC 255.85 CLP 156.99

OLA 27.41 RAL 173.69 RAD 6367.6 VEL 11.727 PTH 2.07 VHP 3.733 DpA -6.02 RAp 189.36 ECC 1.2658

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3281.46 -24.87 116.40 40.11 76.01 15 47 21 2681.3 -26.35 108.13

3691.66 -13.60 142.83 36.72 66.06 13 48 21 3091.7 -18.70 135.53

2893.22 -28.12 88.62 40.90 79.41 17 41 19 2293.2 -29.29 80.01

3535.13 -12.60 131.33 35.24 62.67 14 28 20 2955.1 -16.16 124.35

2496.71 -33.93 59.40 41.79 83.58 19 41 24 1896.7 -34.17 50.17

3524.41 -7.54 125.99 32.22 36.36 14 37 36 2924.4 -11.69 119.60

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3996.4 8GR 438.2 SG3 808.3 ST 1248.1 SR 162.0 SS 922.4

RRT -.9337 RRF _9466 RTF -.9481 CRT -.g097 CRS -.5231 CST .8279

SGB 4028.4 fl23 -.1647 R13 .9488 LSA 1496.0 MSA 443.3 SSA 10.5

SO1 4017.4 SG2 133.7 THA 174.13 EL1 1236.8 EL2 66.8 ALF 173.25
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 237.15 LAP .46

RC 188.300 GL 23.47

PLANETOCENTR|C CONIC

C3 15.891 VHL 3.986

LNCH AZMTH LNCH TIME

87.07 13 24 57

92.93 14 13 36

100.00 16 28 29

100.00 13 53 5

110.00 18 46 52

PLIGHT TIME 224.00 ARRIVAL DATE JUN 19 1965

DISTANCE 534.285 EARTH TO MARS

LOL 44.62 VL 33,399 GAL -3.64 AZL 87.27 HCA 170.36 SMA 196.58 ECC .25350 INC 2.7299 vl 30.058

LOP 215.00 Vp 21.075 GAP 8.65 AZp 92.69 TAL 341.88 TAp 152.24 RCA 146.75 Apo 246.41 V2 23.174

GP -3.34 ZAL 115.19 ZAp 155.98 ET8 186.07 ZAE 165.81ETE 559.31 ZAC 86.89 ETC 255.84 CLP 156.20

DLA 28.46 RAL 173.61 RAG 6567.6 VEL 11.716 PTH 2.06 VHp 5.608 OpA -6.42 RAp 189.36 ECC 1.2615

L-I TIME INJ LAT [NJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3362.26 -20.99 135.66 38.56 70.54 14 24 19 2962.3 -23.48 127.86

3403.54 -20.98 124.04 38.55 70.33 15 10 38 2803.5 -23.47 116.24

2970.12 -27.03 94.08 40.51 76.73 17 17 59 2370.1 -28.59 85.62

3470.92 -15.18 126.41 35.98 63.95 14 50 56 2870.9 -18.36 119.25

2536.88 -35.68 62.51 41.83 83.76 19 29 9 1936.9 -34.17 53.31

110.00 13 51 10 3476.92 -9.31

DIFFERENTIAL CCRRECTIONS

TOE .§064 TRA-2.O042 TC3 2.7416 BAU .5905

ROE -.0897 RRA .1742 RC3 -.4557 FAU .16987

FOE -.0062 FRA 3.9423 FC3-9.2541 GSP 13940

BDE .5143 8RA 2.0117 8C3 2.7792 FSP 2677

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

123.46 32.58 56.96 14 49 7 2876.9 -13.60 116.98

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4005.3 8GR 479.3 803 846.4 ST 1224.8 SR 155.0 SS 943.0

RRT -.9486 RRF .9620 RTF -.9493 CRT -.9401 CRS -.3592 CST .8061

SG8 4035,8 R23 -.1902 R15 .9501 LSA 1480.4 MSA 470.8 SSA 9.2

SG1 4031.0 SG2 150.7 THA 173.52 EL1 1233.4 EL2 52.5 ALF 173.20

FLIGHT TIME 226.00

DISTANCE 537.829

ARRIVAL DATE JUN 21 1965

EARTH TO MARS

RL 148.24 LAL -.00 LOt. 44.62 VL 33,567 GAL -3.54 AZL 87.17 HCA 171.35 SMA 195.97 ECC .25085 INC 2.8303 VI 30.058

RP 236.81 LAp .43 LOP 213.96 VP 21.063 GAP 8.21 AZP 92.60 TAL 342.19 TAp 158.52 RCA 146.81 APO 243.13 V2 23.209

RC 190,540 GL 24.33 GP -3.79 ZAL 114.49 2AP 155.11ETS 186.76 ZAE 164.32 ETE 348.34 ZAC 86.48 ETC 233.84 CLP 153.58

PLANETOCENTRIC CONIC

C3 15.692 VNL 3.9610LA 29.63 RAL 173.62 RAD 6567.6 VEL 11.708 PTH 2.06 VHP 5.487 DpA -6.90 RAp 189.30 ECC 1.2383

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

80.90 12 33 8 3720.06 -21.89 147.62 38.70 69.52 13 37 8 3120.1 -24.46 139.81

99.10 15 3 49 3240.03 -21.88 112.33 38.69 69.51 15 37 49 2640.0 -24.47 104.33

100.00 15 44 15 3110.75 -24.47 103.73 39.67 72.27 16 36 6 2§10.8 -26.86 95.62

100.00 14 37 23 3324.37 -19.34 117.34 37.60 66.76 15 32 48 2724.6 -22.32 110.01

110.00 18 31 15 2587.31 -33.24 66.58 42.00 81.51 19 14 22 1987.5 -54.05 57.24

110.00 14 6 53 3420.78 -11.38 120.43 33.25 57.35 15 3 53 2820.8 -15.38 113.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4738 TRA-1.9686 TC3 2.7883 BAU .5947 8GT 4010.0 $GR 332.0 803 886.1 ST 1199.9 SR 150.2 SS 969.2

ROE -.0779 RRA .1974 RC5 -.5086 FAU .17649 RRT -.9379 RRF .9739 RTF _.9504 CRT -.9704 CR8 -.6118 CST .7818

FOE .0902 FRA 4.0608 FC5-9.7368 BSP 14003 SOB 4045.1 R23 -.2167 RIS .9314 LSA 1466.3 MSA 501.5 6SA 8.0

8DE .4802 ERA 1.9783 8C3 2.8345 FSP 2817 Sol 4042.3 SO2 131.3 THA 172.75 EL1 1208.7 EL2 36.0 ALF 173.07

LAUNCH DATE NOV 7 1964 FLIGHT TIRE 226.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC DISTANCE 541.3g2 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 33.537 GAL -3.46 AZL 87.04 HCA 172.30 SMA 193.39 ECC .24832 INC 2.9558 vl 30.058

RP 236.46 LAp .40 LOP 216.93 VP 21.054 GAp 7.77 AZP 92.93 TAL 342.49 TAp 154.79 RCA 146.87 Apo 245.90 V2 23.244

RC 192.768 GL 25.76 GP -4.36 ZAL 113.75 ZAp 154.19 ETS 187.62 ZAE 165.21ETE 345.70 ZAC 85.95 ETC 255.83 CLP 154.54

PLANETOCENTRIC CONIC

C3 15.566 VHL 3.943 DLA 30.97 RAL 173.75 RAO 6567.6 VEL 11.705 pTH 2.06 VHP 5.370 OPA -7.47 RAp 169.16 ECC 1.2562

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ;NJ 2 LAT INJ 2 LONG

76.91 12 5 32 3813.00 -22.68 154.97 39.09 68.54 13 9 25 3213.0 -25.59 147.13

103.09 15 34 8 3143.44 -22.87 103.35 39.09 68.33 16 26 32 2343.4 -25.58 97.71

76.91 12 5 52 3813.00 -22.88 154.97 39.09 68.54 13 9 25 3213.0 -25.59 147.15

103.09 15 34 6 3143.44 -22.87 105.55 39.09 68.53 16 26 32 2343.4 -25.58 97.71

110.00 18 10 37 2634.52 -32.45 71.47 42.27 78.60 18 55 12 2054.5 -33.68 62.45

110.00 14 28 13 3349.91 -13.94 116.33 34.40 58.47 15 24 3 2749.9 -18.01 109.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTI(_I ACCURACy

TOE .4446 TRA-t.9300 TC3 2.8281 9AU .6006 8GT 4010.2 8GR 601.0 SG3 927.4

ROE -.0855 RflA .2255 RC3 -.5735 FAU .18387 RRT -.9641RRF .9828 RTF -.9513

FOE .1919 FRA 4.1760 FC-10.2263 BSP 13977 8GB 4053.0 R23 -.2419 R13 .9326

BO( .4494 8RA 1.9432 9C3 2.8861FSP 2939 SO1 4052.0 962 158.0 THA 171.77

LAUNCH DATE NOV 7 1964 FLIGHT TIME 230.00

HELIOCENTRIC CONIC DISTANCE 544.973

RL 148.24 LAL -.DO LOt. 44.62 VL 33.308 GAL -3.37 AZL 86.88 HCA 173.27 SMA 194.83 ECC .24590

RP 236.12 LAP .37 LOP 217.90 VP 21.047 GAP 7.33 AZP 93.10 TAL 342.79 TAP 156.06 RCA 146.93

RC 194.983 T__ 27.32 Gp -3.10 2AL 112.96 ZAP 133.21 (T$ 188.72 Z_ 163.86 ETE 342.11 ZAC 83.23

PLANETOCENTRIC CO(qIC

C3 15.536 VHL 3.942 DLA 32.53 RAL 174.06 RAD 6567.6 VEL 11.701PTH 2.06 VHP 5,258 DpA -8.18

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LO_IG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM

73.24 11 42 1 3891.12 -24.00 161.39 39.86 67.32 12 46 32 3291.1

106.76 16 O 28 3064.51 -23.98 100.06 39.83 67.31 16 51 30 2464.3

73.24 11 42 1 3891.12 -24.00 161.39 39.86 67.32 12 46 52 3291.1

106.76 16 0 26 3064.51 -23.98 100.06 39.83 67.31 16 51 30 2464.5

110.00 17 40 33 2733.82 -30.84 78.92 42.33 74.46 18 26 28 2155.8

110.00 15 1 4 3247.80 -17.49 110.75 36.43 60.15 15 35 12 2647.8

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4112 TRA-1.8956 TC3 2.8361BAU .6047 SGT 4003.1 SGR 69,1.7 SG3 969.3

ROE -.0502 flRA .2625 RC3 -.6571 FAU .19084 RRT -.9678 RRF .9890 RTF -.9321

FOE .3292 FRA 4. 3133 FC-10.6831 BSP 14043 SGB 4064.4 R23 -.2618 R13 .9539

BD( .4142 BRA 1.9137 B_3 2.9112 FSP 3093 SGI 4060.8 SG2 171.8 THA 170.49

ORBIT DETERMINATION ACCURACY

ST 1176.0 SR 149.3 SS 999.3

CRT -.9934 CRS -.6832 CST .7569

LSA 1456.0 MSA 532.9 SSA 6.8

ELI 1183.3 EL2 17.0 ALP 172.80

ARRIVAL DATE JUN 25 1965

EARTH TO MARS

1NC 3.1185 Vl 30.058

APO 242.74 V2 23.279

ETC 255.81CLP 153.67

RAp 188.96 ECC 1.2557

INJ 2 LAT INJ 2 LONG

-26.86 153.53

-26.84 92.20

-26.86 153.53

-26.84 92.20

-32.66 70.18

-21.33 103.72

ORBIT DETERNIMATION ACCURACY

ST 1150.3 SR 154.9 88 1043.4

CRT -.9978 CR8 -.7848 C$T .7267

LSA 1432.0 MSA 572.4 SSA 5.6

EL1 1160.7 ELI 10.5 ALP 172.35
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE MO¥ ? 1964 FLIGHT TIM( 232.00 ARRIVAL DATE JUN 27 1965

NELI¢_EMIRIC CONIC DISTANCE 548.575 EARTH TO MARS

RL J46.24 LAL -.00 LOL 44.62 VL 33.290 GAL -3.29 AZL 98.46 MCA 174.24 SHA 194.31 (CC .24359 INC $.3657 V1 $0.056

R_ 265.77 LAP .$3 LOP 218.8S VP 21.043 GAP Q.91 AZP 93.32 TAL 343.08 TAP 157.3Z RCA 146.98 APO 241.64 V2 23.315

RC 197.165 6L 29.25 6P -6.09 ZAL 11Z.10 ZAP IS2.15 ETS 190.18 ZN[ 169.40 ETE 337.14 ZAC 84.30 ETC 255.79 CLP 15Z.77

PLANEYOCENTRIC CONIC

C3 15.656 VHL 3.957 DLA 34.47 RAL 174.63 RAD 8567.6 VEL 11.709 PTH Z.O6 VHP 5.1510PA -9.11 RAP 166.61ECC 1.Z577

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM IMJ Z LAT INJ Z LONG

69.46 11 20 48 3995.02 -25.E8 197.73 41.19 85.74 12 ZG $3 3365.0 -28.34 159.66

110.54 _S 24 16 2t94.02 -IS.IT 95.21 41.18 65.73 17 18 7 2394.0 -28.$2 87.34

69.46 11 20 49 3t95.02 -25.29 167.73 41.19 65.74 12 26 53 3365.0 -28.34 159.86

110.54 16 26 13 2994.02 -25.27 95.21 41.16 65.73 1? 16 7 2394.0 -28.32 87.34

69.46 11 20 48 $965.02 -25.28 167.73 41.19 65.74 12 26 53 3365.0 -26.34 159.86

110.54 16 26 13 2994.02 °25.27 95.21 41.18 95.73 17 16 7 2394.0 -28.32 67.34

DIFFERENTIAL CORRECTIONS NIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3920 TRA-1.9573 TC3 2.8243 BAU .6124 SET 3993.1 SGR 815.9 SG3 1011,8 ST 1126.3 SR 171.3 ss 1096.S

ROE -.0320 RRA .3111RC3 -.7634 FAU .19649 ART -.9693 RRF ,R932 RTF -.9527 CRT -.9707 CRS -.8462 CST .6947

FOE .4866 FRA 4.4842 FC-10.9760 BSP 14024 S_ 4075.6 R23 -.2747 R13 .9554 LSA 1456.8 MSA 614.3 SSA 4.6

BOE .3654 6Rk 1.8852 BC$ 2.9257 FSP 3225 _1 4070.9 SG2 196.2 THA 168.77 EL1 1138.5 EL2 40.7 ALF 171.59

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 234.00 ARRIVAL DATE JUN 29 1965

H(LI_ENTRIC C.CHIC

RL 149.24 LAL -.00

RP 235.42 LAP .30

RC 199.372 r,_ 31.81

PLANETOCE'NTRIC CONIC

C3 16.015 VHL 4.002

LNCH AZMTH LNCH T|N(

65.26 11 1 19

114.77 16 53 50

$5.23 11 I 19

114.T7 14 53 50

95.23 11 I 19

114.77 16 53 50

O|FFCR(NT|AL C_RR[CTIONS

TOE .3562 TRA-1.8194 TC3 2.7687 BAU .6235

ROE -.0075 RRA .6604 RC3 -.9021 FAU .20904

FOE .6757 FRA 4.6082 FC-IloISTR BSP 14020

QOE .3562 BRA 1.8587 BC3 2.9119 FSP 3355

DISTANCE 552.193 EARTH TO MARS

LOt. 44.62 Vt. 33.254 GAL -3.21 AZI. 86.36 HCA 175.22 SMA 193.81 ECC .24137 INC 3.6424 vl 30.058

LOP 219.65 VP 21.041 GAp 6.46 AZP 93.93 TAL 343.37 TAP 158.59 RCA 147.03 APO 240.59 V2 25.351

GP -7.49 ZAL 11|.12 ZAp 150.R3 (T$ 192.20 ZN[ 166.96 (TE 330.14 ZAC 82.95 ETC 255.75 CLP 151.83

DLA 39.93 RAL 175.95 RAD 4567.6 VEL 11.722 PTH 2.07 VHp 5.054 DPA -10.39 RAP 168.05 ECC 1.2656

L-I T[H( INJ LAT INJ LONG |HJ RT ASC INJ AZI4TH [NJ TEN( PC) CST TIM INJ 2 LAT INJ E LONG

4040.70 -29.00 174.55 43.43 63.56 12 6 37 3440.7 -30.12 166.69

2112R.63 -26.79 90.81 43.43 63.57 17 42 39 2328.6 -30.11 82.95

4040.70 -26.80 174.55 43,43 63.58 12 8 37 3440.7 -S0.12 1_6.69

292R.63 -26.79 90.81 43.43 63.5__7 17 42 39 2328.6 -30.11 82.95

4040.70 -26.80 174.55 43.43 63.59 12 8 37 3440.7 -30.12 166.69

2929.63 -26.79 90.81 41,43 63.57 17 42 39 2328.8 -30.11 82.95

NIO-COURK [XI[CUTION ACCURACY ORBIT OET(RNINATION ACCURACY

SET 3973.6 $GR 992.8 SG3 1053.0 ST 1104.6 SR 205.6 SS 1166.7

RRT -.9698 RRF .9959 RTF -.9531 CRT -.9092 CRS -.9121CST .6591

S_ 4095.? R23 -.2799 R13 .9571 LSA 1478.2 MSA 662.1SSA 3.5

$61 4088.9 SG2 235.5 THA 168.33 ELI 1120.4 ELI 84.5 ALF 170.33

LAUNCH DATE NOV 7 1964 PLIGHT TIME 236.00 ARRIVAL OATE JUL 1 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 235.06 LAp .27

RC 201.544 GL )5.40

PLANETOCENTRIC CONIC

C3 16.636 VHL 4.103

LNCH AZNTH LNCH TIME

60.11 10 43 33

119.89 17 26 1

60.11 10 43 33

119.69 17 26 1

60.11 10 43 33

119.89 17 26 1

OIFFERENYIAL CORRECTIONS

TO( .3455 TRA-t.7746 TC3 2.6543 BAU .6461

ROE .0261 RRA .4841 RC3-1.0928 FAU .21437

FOE .6619 FRA 4.7436 FC-11.0226 BSP 13911

BDE .3463 BRA 1.6392 BC3 2.8704 FSP 3403

OISTANCE 555.827 EARTH TO MARS

LOL 44.62 VL 33.229 GAL -3.14 AZL 83.89 HCA 176.20 SMA 193.33 ECC .23926 INC 4.1066 V$ 30.058

LOP 220.83 VP 21.041 GAp 6.07 AZP 94.10 TAL 343.65 TAP 159.86 RCA 147.08 APO 239.59 V2 23.387

GP -9.59 ZAL 109.90 Zkp 149.43 ETS 195.14 ZAE 166.38 ETE 320.39 ZAC 60.89 ETC 255.66 CLP 150.84

DLA 40.25 RAL 177.46 RAD 6567.7 VEL 11.757 PTH 2.08 VHP 4.973 DFA -12.30 RAp 187.13 ECC 1.2771

L-I TIME IHJ LAT INJ LONG IHJ RT ASC |NJ AZMTH [NJ TIH( PO CST TIM INJ 2 LAT INJ 2 LONG

4124.02 -28.62 182.55 47.34 60.40 11 32 17 3524.0 -32.32 174.73

2868.18 -28.81 86.89 47.33 60.39 18 13 49 2268.2 -32.31 79.08

4124.02 -28.62 182.55 47,34 60.40 11 52 17 3524.0 -32.32 174.73

2868.18 -28.61 86.89 47.33 60.39 18 13 49 2268.2 -32.31 79.06

4124.02 -28.62 182.55 47.34 60.40 11 52 17 3524.0 -32.32 174.73

2848.16 -20.61 86.89 47.33 60.39 18 13 49 2268.2 -32.31 79.08

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3938.8 9611 1260.8 SG3 1088.3 ST 1088.7 SR 269.5 SS 1242.9

RRT -.9687 RRF .9975 RTF -.9530 CRT -.8279 CRS -.9340 CST .6220

868 4135.6 R23 -.2779 R13 .9595 LSA 1615.9 MSA 710.4 SSA 2.6

SG1 4124.8 SG2 299.1 THA 162.68 EL1 1111,6 EL2 148,0 ALP 168.20

LAUNCN DATE NOV 7 1964 FLIGHT TIM( 238.00 ARRIVAL DATE JUL 3 1965

NEL1C_ENTRIC COLIC OISTANCE 559.478

RL 148.24 LAL -.00 LOt. 44.62 VL 33.205 GAL -3.0_ AZL 85.10 HCA

RP 264.71 LAP .24 LOP 221.81VP 21.044 GAp 5.66 AZP 94.89 TAL

tiC 205.699 64. 40.86 reP -13.10 ZAL 108.21 ZAp 147.27 (TS 199.73 ZN[

PLAN(TO¢ENTRICCON|C

CS 16.738 VHL 4.329 OLA 45.06 RAL 160.R7 RAID 6§6T.6 VEL 11.837 PTH

LNCH AZMTH LNCH TIM( L-I 7114i[ |NJ LAT |NJ LONG INJ RT ASC ;NJ AZ14TH IHJ TIM(

53.36 10 29 38 4224.76 -30,70 192.94 54.65 55.23 11 40 0

126.64 19 7 39 ZRt?.21 -30.49 63.90 54.64 55.22 16 54 56

53.36 10 19 36 4224.75 -30.70 192,94 54.65 55.23 11 40 0

126.64 10 7 39 2817.21 -30,69 83.90 54.64 55.22 16 54 56

33.36 10 29 36 4224.73 -30,TO t92.94 54.65 55.23 11 40 0

126.64 16 T 5R 2817.21 -30,69 83.90 54.64 55.22 16 54 56

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY

TOE .3752 TRA-t,7251 TC3 2.4110 BAU .6911 SGT 3079.0 $6R 1705.8 SG3 1104.7

RDE .0766 lIRA .6634 RC3-1.3410 FAU .22018 RRT -.REEl RRI r .R964 RTF -.9522

FOE 1.5106 FRA 4.8843 FC-tO.1TZ6 BSP 13900 S_ 4238.6 R23 -.2652 RI_ .9639

BOE .3934 BflA 1.8490 BC3 2.7589 F_P 3405 SG1 4219.6 Sr_ 401.2 THA 136.74

EARTH TO MARS

177.18 SHA 192.88 ECC .23724 INC 4.8973 vl 30.058

343.92 TAp 161.10 RCA 147.12 APO 238.64 V2 23.424

164.71 ETE 307.45 ZAC 77.45 ETC 255.51 CLP 149.74

2.10 VHP 4.931 DPA -15.42 RAp 185.49 ECC 1.3084

PO CST TIM INJ 2 LAT INJ 2 LONG

3624.7 -35.01 185.$4

2217.2 -35.00 76.30

3624.7 -35.01 185.$4

2217.2 -$5.00 76.30

3624.7 -35.01 185.34

2217.2 -35.00 76.$0

ORBIT DETERMINATION ACCURACY

ST 1091.3 Sit $89.8 SS 1331.6

CRT -.7364 CR9 -.9760 CST .5714

LSA 1584.9 MSA 777.4 SSA 1.7

EL1 1160.S EL2 234.6 ALF IS4.46

820



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV ? 1964 FLIGHT TIRE 240.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC 01 STANCE 563.144 EARTH TO MARS

RL 148.24 LAL -.OO LOL 44.62 VL 33.181GAL -2.99 AZL 83.46 HCA 178.16 SMA 192.45 ECC .25532 INC 6.5337 vl 30.056

RP 234.35 LAp .21 LOP 222.60 VP 21.049 GAP 5.25 AZP 96.54 TAL 344.19 TAp 162.35 RCA 147.17 APO 237.74 V2 23.461

RC 205.837 GL 50.14 GP -2D.OO ZAL 105.46 ZAP 143.11ETS 207.47 ZAE 159.51ETE 292.16 ZAC 70.64 ETC 255.01CLP 148.33
PLAN(TOC_NTRIC CONIC

CS 24.183 VHL 4.918 DLA 52.63 RAL 189.16 RAD 6568.0 VEL 12.065 PTH 2.16 VHp 5.022 DpA -21.45 RAp 181.93 ECC 1.3980
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

43.59 10 29 26 4365.93 -32.11

136.41 19 13 29 2798.72 -32.10

43.59 10 29 26 4365.93 -32.11

136.41 19 13 29 2798.72 -32.10

43.59 10 29 26 4365.93 -32.11

136.41 19 15 29 2798.72 -32.10

DIFFERENTIAL CORRECTIONS

TOE .6461 TRA-I.SRRT TC3 2.0009 BAU .8461

ROE .0753 RRA 1.0045 RC3-1.6866 FAU .22685

FOE .8486 FflA 4.6860 FC3-8.1208 9SP 12610

60( .6305 8RA 1.8890 BC3 2.6169 FSP 2739

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CCNIC

INJ LONG |NJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

208.28 70.54 45.77 11 42 11 3765.9 -37.49 201.48

83.44 70.52 45.76 20 O 8 2198.7 -37.48 76.64

206.28 70.54 45.77 11 42 11 3765.9 -37.49 201.48

83.44 70.52 45.76 20 0 8 2198.7 -37.48 76.64

208.26 70.54 45.77 11 42 11 3765.9 -37.49 201.48

63.44 70.52 45.76 20 O 8 2198.7 -37.48 76.64

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3724.3 SGR 2545.2 SG3 1042.9 ST 1191.2 SR 587.2 sS 1251.3

RRT -.9622 RRF .9987 RTF -.9476 CRT -.6717 CRS -.9801CST .5112

SG8 4510.9 R23 -.2359 RIS .9717 LSA 1606.7 NSA 864.9 SSA .9

SGl 4473.8 SG2 577.3 THA 146.03 EL1 1263.1EL2 410.3 ALF 159.41

FLIGHT TIM( 246.00

DISTANCE 574.253

ARRIVAL DATE JUL 11 1965

EARTH TO MARS
RL 148.24 LAL -.OO LTX. 44.62 VL 33.118 GAL -2.81 AZL

RP ZSS.25 LAP .11 LOP 225.77 VP 21.075 GAP 4.08 AZP

RC 212.144 GL -46.29 GP 31.39 ZAL 105.50 ZAP 133.71 ITS

PLANETOCENTRIC CONIC

CS 20.205 VHL 4.495 DLA -$3.88 RA L 140.20 RAD 6567.8 VI[L

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT

15.29 12 42 25 2596.47 -9.82

15.29 25 26 52 979.68 73.34

23.29 13 29 $8 2543.24 -7.49

25.29 25 21 29 985.76 66.59

35.29 14 25 24 2455.10 -4.06

$3.29 25 15 0 996.41 59.12

DIFFERENTIAL C_RRECTIONs

TOE E.1149 TRA-l.1762 TC3 Z.20SD BAU .9914

ROE 2.25R9 RRA -.5656 tiC3 2.9312 FAU .19506

F0(-6.$122 FRA 1.5746 FC3-8.3581 BSP 15878

DOE 3.0951 DRA 1.SO4Z BCS 3.6702 FSP 2594

95.64 HCA 181.16 SHA 191.29 ECC .23009 ZNC

84.36 TAL 344.90 TAp 166.05 RCA 147.28 APO

142.62 ZAE 147.29 ETE 81.62 ZAC 120.39 ETC

5.6292 Vl $0.058

235.31 V2 23.574

253.56 CLP 144.05

11.899 PTH 2.11 VHP 5.256 DPA 25.55 RAp 203.37 ECC 1.3323

INJ LONG ZNJ RT ASC INJ AZNTH INJ TZME PC) CST TIM INJ Z LAT INJ 2 LONG

83.59 331.79 166.37 13 25 41 1996.5 -2.05 82.13

320.86 3.86 54.06 23 43 12 379.7 67.71 $04.00

79.26 $39.07 157.7! 14 12 I 1943.2 -.08 76.65

332.35 14.02 71,19 23 37 55 365.8 62.99 315.90

73.05 545.97 149.34 15 4 19 1855.1 2.62 65.39

337.78 17.88 82.30 23 31 37 396.4 57.17 323.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3804.1 S_q 3998.8 SG3 968.5 ST 2750.4 SR 2893.S SS $666.4

RRT .9572 RRF -.9995 RTF -.9479 CRT .9941 CRS .9999 CST .9928

SG8 5519.2 R23 -.1689 R13 -.9856 LSA 5413.2 MSA 274.8 SSA .4

SGI 5460.0 SG2 806.4 THA 46.49 EL1 3986.1 EL2 216.S ALF 46.46

LAUNCH DATE NOV T 1964
FLIGHT TIME 246.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.DO LOL 44.62 VL

RP 232.88 LAP .08 LOP 226.77 VP 21.088 GAP 3.70 AZP

RC 214.210 GL -21.34 GP 18.84 ZAL 109.63 ZkP 140.21 ITS

PLANETOCENTRIC CONIC

C3 11.824 VHL 3.459 OLA -10.54 RAL 149.93 RAD 6567.5 VEL

DISTANCE 577.972 EARTH TO MARS

35.099 GAL -2.75 AZL 92.17 HCA 182.15 SMA 190.94 ECC .22850 INC 2.1535 vl 30.058

87.83 TAL 345.15 TAp 167.28 RCA 147.5! APO 254.57 V2 23.612

154.28 ZAE 159.67 ETE 77.60 ZAC 108.46 ETC 255.07 CLP 144.28

LNCH AEMTM LMCM TIME L-I TIME INJ LAT INJ LONG

90.00 19 $4 34 1763.06 -6.67 14.63

gO.DO 4 55 21 5075.53 24.14 224.56

100.00 20 50 40 1517.57 -7.57 356.09

100.00 6 21 57 4794.25 25.12 203.67

110.00 21 47 0 1341.15 -9.92 341.28

110.00 T 42 6 4543.43 27.71 183.64

INJ

11.542 PTN 2.01 VHP 4.563 DPA 13.80 RAp 198.53 ECC 1.1946

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2.67 117.58 20 3 57 1166.1 -2.95 7.95

5.99 74.73 6 19 55 4473.5 21.81 216.63

2.18 119.00 21 15 57 917.6 -3_65 349.51

5.68 73.24 7 41 51 4194.3 22.58 195.79

• 76 122.88 22 9 21 741.2 -5.52 334.96

4.69 69.14 8 57 49 3943.4 24.62 175.85

EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

9r_R 2463.5 SG3 1325.6 ST 1994.8 SR 1178.6 SS 2828.6

RflF -.9998 RTF -.9540 CRT .9920 CRS 1.0000 CST .9918

R23 -.2201 R13 -.9754 LSA 3650.1 MSA 214.0 SSA 1.8

S62 597.8 THA 32.10 EL1 2513.4 EL2 128.5 ALF 30.48

DIFFERENTIAL CONRECTIONS MID-COURSE

TOE 1.1258 TRA-1.3265 TC3 3.6491 BAU .7364 SGT 3856.1

ROE .68RS RRA -.5028 RC3 2.9163 FAU .25113 RRT .9584

FOE-4.1963 FRA S.0401 FC-18.3872 8SP 13941 SG8 4575.8

BDE 1.$202 BRA 1.4164 BC3 4.6712 FSP 3756 SG1 4536.6

LAUNCH DATE NOV T 1964

HELXOCENTRIC CCNIC

RL 148.64 LAL -.DO LOL 44.62 VL 33.081 GAL

RP 256.51 LAP .05 L(_ 227.77 VP 21,103 GAP 3.33 AZP

RC 216.258 GL -9.15 GP 13.45 ZAL 110.52 2Ap 141.36 ITS

PLANETOCENTRIC CONIC

CS 10.465 VHL 3.235 DLA 1.00 RAt. 153,89 RAD 6567.4 VEL

LNCH AZHTH LNCH TIM( L-I TIME INK LAY INJ LONG IHJ

90.00 16 E2 20 2102.22 -16.69

90.00 S 39 9 4684.07 14.99

100.00 19 44 8 1838.53 -17.52

100.00 R 0 2 4423.18 15.91

110.00 20 53 27 1621.37 -19.73

110.00 9 7 12 4212.91 18.00

DIFFERENTIAL CGRRECT|ONS

TOE .7715 TRA-I.$F09 TC$ $.9222 BAU .6361

R0E .$178 RRA -,4044 RCS 2.2991 FAu .27056

FOE-2.8$TZ FRA 8.9]27 FC-22.$629 BIMP 13817

DOE .RS42 BRA 1.4_IHJ BC3 4.5493 FWD 4567

FLIGHT TIN( 250.00 ARRIVAL DATE JUL 15 1965

DISTANCE 561.708 EARTH TO MARS

-2.69 AZI. 90.89 H_A 183.15 SHA 190.61ECC .22700 INC .8771 vl 30.058

89.11 TAL 345.36 TAp 168.50 RCA 147.34 APO 233.88 V2 23.650

161.09 ZAE 165.13 ETE 77.46 ZAC 103.26 ETC 255.46 CLP 143.43

|1.483 PTH 2.00 VHP 4.330 DPA 8.85 RAP 196.35 ECC 1.1722

RT ASC INJ AZNTH INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

34.49 5.84 113.21 18 57 22 1502.2 -13.41 ZT.SS

199.68 5.54 65.69 7 $_ 13 4094.1 11.58 192.66

14.70 5.45 114.61 20 14 46 1238.3 -14.06 7.62

180.09 5.14 64.30 9 13 45 5823.2 lZ.E2 173.14

357.06 4.29 118.50 21 20 28 1021.4 -15.77 350.18

162.94 3.94 90.44 10 17 25 3612.2 13.93 156.19

MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3768.$ I_R 1745,8 SG3 1456.6 ST 1550.0 SR 604.6 SS 6061.3

RflT .9564 RRF -.IH)97 RTF -.9544 CRT .9821 CRS .9997 CST .8947

_A_ 4153.1 flZ3 -.2490 R13 -.9683 LSA 2645.6 NSA 132.2 $SA 6.7

_1 4126,9 SG2 465,8 THA 24.22 ELI ISS2.2 EL2 70.7 ALF 61.19

SEt



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964.)

LAUNCH DATE HOV 7 1984 FLIGHT TIN( 252.00 J(RRIVAL DATE JUL 17 1965

HELI_ENTRIC C_IC

RL 146.24 LAL -.DO

RP 232.14 LAP .02

RC 216.28T GL -2.38

PLANETO¢ENTRIC CONIC

C3 10.076 VHL 3,174

LNCN AZMTH LNCH TIME

90.00 17 41 45

90.00 ? 36 6

100.00 19 6 41

100.00 8 53 51

110.00 20 23 •

110.00 g 53 54

OISTANCE 585.458 EARTH TO MARS

LOL 44.62 VL 33.064 GAL -2.64 AZL 90.23 HCA 184.15 SNA 190.30 ECC .22556 INC .1976 vl 30.058

LOP 226.76 VP 21.119 GAP 2.96 AZP 89.77 TAL 345.57 TAP 169.72 RCA 147.37 APO 233.22 V2 23.669

GP 10.53 ZAL 110.33 ZAP 141.14 ETS 165.16 ZAE 168.19 ET( 60.39 ZAC 100.40 ETC 255.62 CLP 142.37

OLA 7.4T RAL 155.94 flAO 6567.4 VEL 11.466 PTH 1.99 VHP 4.186 OpA 6.22 RAP 195.07 ECC 1.1658

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2297.21 -21.48 46.78 8.77 108.90 16 20 2 169T.Z -18.71 39.21

4473.84 8.76 187.38 6.64 62.96 8 50 40 3673.8 5.06 180.65

2023.29 -22.36 26.30 8.44 110.37 19 40 24 1423.$ -19.38 16.77

4222.99 9.56 168.50 6.20 61.55 10 4 14 3623,0 5.71 161.85

1764.07 -24.68 7.09 7.39 114.43 20 52 51 1164.1 -21.18 359.70

4034.9• 11.75 152.93 4.90 57.67 11 1 9 3436.0 7.40 146.54

DIFFERENTIAL CCRRECTIONS

TOE .6026 TRA-1.3847 TC3 3.9593 BAU .58•1

ROE .16?1 RRA -.3295 RC3 1.6652 FAU .26599

FDE-2.1174 FRA 4.4549 FC-24.573• BSP 13525

80E .6509 ERA 1.4039 BCS 4.3585 FSP 5054

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3689.1 3GR 1369.6 SG3 1554.6 ST 1320.6 SR 364. S 8S 1647. S

RRT .9537 RRF -.9993 RTF -.9539 CRT .9932 CRS .9970 CST .9984

SGB 3935.1 R23 -.2638 R13 -,9639 LSA 2145.0 MSA 63.8 SSA 23.7

SG1 3915.9 962 388.1 •HA 19.T0 EL1 1374.8 EL2 42.9 ALF 16.14

LAUNCH DATE NOV 7 19ff4 FLIGHT TIN( 254.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CCNIC

RL 148.24 LAL -.OO

RP 261.76 LAP -.02

RC 220.299 64. 1.66

PLAN(TOCENTRIC CONIC

CS 9.9f6 VHL 3.149

LNCH AZ14TH LNCH TIME

90.00 17 13 39

90.00 8 IS 43

100.00 18 40 50

100.00 9 29 13

110.00 20 2 19

110.00 10 24 13

DIFFERENTIAL CalRECTION$

TOE .5062 TRA-1.3404 TC3 3.8672 BAU .5561

ROE .1288 RRA -.2742 RC3 1.5764 FAU .30011

FDE-1.6S08 FflA 4.8219 FC-26.2024 BSP 13194

80E .5194 BRA 1.3681 0C3 4.1947 FSP 5437

DISTANCE 589.222 EARTH TO MARS

LOt. 44.62 VL 33.047 GAL -2.59 AZI. 89.82 HCA 185.16 SMA 190.00 ECC .22420 INC .1561 vl 50.058

LOP 229.78 VP 21.137 GAP 2.60 AZP 90.18 TAL 345.77 TAP 170.93 RCA 147.40 APO 262.60 V2 23.728

DIP 6.71 ZAL 109.94 ZAP 140.40 (TS 167.96 ZAE 170.11 ETE 86.21 ZAC 98,60 ETC 255.70 CLP 141.21

DLA 11.57 RAL 157.13 flAD 6567.4 VEL 11.459 pTH 1.99 VHP 4.073 DpA 4.62 RAP 194.16 ECC 1.1632

L-I TIM( INJ LAT INJ L_G INJ RT ASC INJ AZI4TH INJ TIM( 'PO CST TIM INJ 2 LAT INJ 2 LONG

2427.65 -24.10 55.45 10.94 105.33 17 54 6 1627.7 -21.77 47.53

4357.02 4.45 179.64 •.•5 62.01 9 26 0 3737.0 .67 173.00

2146.44 -25.04 34.46 10.64 106.88 t9 16 37 1546.4 -22.49 28.59

4093.46 $.30 161.26 7.26 60.54 10 37 26 3493.5 1.$4 154.71

1891.47 -27.52 14.15 9.69 111.13 20 33 51 1291.5 -24.40 6.$7

3921.20 •.54 146.81 5.91 56.56 11 29 34 5321.2 3.09 140.53

MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3609.5 SrA 1140.1 SG3 1642.4 ST 1183.8 SR 281.4 86 1419.4

RRT .9508 RRF -.9985 RTF -.9534 CRT .9934 CRS .98Y5 CST .9968

SGB 3785.3 R23 -.2710 R13 -.9611 LSA 1667.8 MSA 76.5 SSA 28.9

SG1 3770.2 SG2 336.2 THA 16.86 EL1 1216.3 EL2 31.4 ALF 13.29

LAUNCH DATE NOV ? 1964 FLIGHT TIRE 256.00 ARRIVAL DATE JUL 81 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 231.$6 LAP -.05

RC 222.292 GL 4.TT

PLANETOCENTRZC CONIC

CS 9.824 VHL 3,134

LNCH AZMTH LNCH TIME

90.00 16 52 5

90.00 6 41 11

100.00 16 21 T

100.00 g 54 50

110.00 19 46 36

110.00 10 45 51

DISTANCE 592.999 EARTH TO MARS

LOt. 44.62 VL 33.031 GAL -2.55 AZL 89.55 HCA 186.17 SHA 169.72 ECC .22292 INC .4503 vl 30.058

LOP 230.79 VP 21.157 GAP 2.24 AZP 90.A5 TAL 345.96 TAp 172.13 RCA 147.43 APO 232.01 V2 23.768

GP 7.4T ZAL 109.51 ZAP 139.42 (TS 169.73 ZAE 171.30 ETE 94.69 ZAC 97.$4 ETC 255.75 CLP 140.00

DLA 14.41 RAL 157.87 RAD 6567.4 VEL 11.455 PTH 1.99 VHP 3.974 DpA 3.58 RAp 193.48 ECC 1.1617

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IN/ 2 LONG

2523.14 -25.66 62.00 12.49 102.40 17 34 8 1923.1 -23.70 53.89

4237.65 1.26 174.09 8.68 61.71 9 51 49 3637.9 -2.33 167.46

2235.96 -26.67 40.62 12.23 104.03 18 38 23 1636.0 -24.48 32.51

4000.24 2.16 156.12 8.18 60._8 11 I 30 3400.2 -1.82 149.60

1966.55 -29.30 19.44 11.36 106.45 20 19 24 1368.6 -26.50 11.38

$840.44 4.49 142.55 6.73 56.08 11 49 51 3240.4 .00 136.34

DIFFERENTIAL CORRECTIONS

TOE .4578 TRA*t.30G6 TC3 5.8099 BAU .5321

ROE .0994 flflA -.2336 RC$ 1.3782 FAU .$1374

F08-1.2810 FRA 5.1222 FC-27.6477 9SP 12828

DOE .4487 DRA 1.3275 BCS 4.0315 FSP 3786

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5524.9 SGR 986.8 SG3 1726.5 ST 1091.9 SR 226.2 SS 1292.1

RRT .9475 RflF -.gDTO RTF -.9527 CRT .9920 CRS .9661CST .9870

3660.4 R23 -.2732 R13 -.9590 LSA 1700.9 MSA 140.4 SSA 20.9

SG1 $647.7 $62 304.8 THA 14.96 EL1 1114.7 ELI 28.0 ALF 11.62

LAUNCH DATE NOV 7 1964 FLIGHT TZN( 258.00 ARRIVAL DATE JUL 23 1963

HELIOCENTRIC CCNIC

RL 148.24 LAL -.OO

RP 231.01 LAP -.06

RC 224.288 GL 6.88

PLAN(TOCENTRIC C(_41C

CS 9.756 VHL 3.126

LNCH AZMTH LNCH TIN(

90.00 1A 54 30

90.00 9 2 35

100.00 18 S 9

100.00 10 14 ST

110.00 19 33 56

110.00 11 2 16

DISTANCE 596.789 EARTH TO MARS

LCL 44.62 VL 56.016 GAL -2.50 AZt. 89.35 M(A 18•.16 _4A 189.45 (CC .22169 INC .6519 vl $0.058

LOP 251.61 _ 21.178 GAP 1.89 AZP 90.65 TAL 346.13 TAp 176.32 RCA 147.45 APO 261.45 V2 23.807

GP 6.5T zAL 109.08 ZAP 138.31 2T6 171.11 ZA( 171.91 ETE 105.20 ZAC 96.41 ETC 255.76 CLP 168.74

DLA 16.$0 RAL 158.35 RAO 656•.4 VEL 11.452 PTH 1.99 VHP S.86S DPA 2.86 RAP 192.88

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT

2697.4T -26.66 67.22 13.61 99.96 17 17 47 1997.5 -25.00

4160.76 -1.23 169.79 9.42 61.71 10 11 55 $560.$ -5.00

2306.14 -27.72 45.49 13.38 101.67 18 43 54 1705.1 -25.93

3928.$2 -.27 152.17 8.89 60.11 11 20 5 $328.3 -4.26

2027.22 -30.49 23.60 12.59 106.26 20 7 46 1427.2 -27.96

3779.01 2.15 139.34 7.38 56.66 12 5 15 3179.0 -2.34

DIFFERENTIAL CCRRECTION8

TOE .389T TRA-I.Z6T9 TCS 3.7116 BAU .5108

ROE .0636 RRA -.2029 RC3 1.2674 FAU .3272T

FOE-1.0090 FRA 5.3660 FC-ZD.0426 BSP 12466

BOE .3986 BRA 1.2640 6C3 S.9124 FSP 6113

MID-COURSE EX(CUTICN ACCURACY

SGT 3430.9 SGR 878.4 683 1809.6

RRT .9434 RRF -.9949 RTF -.9516

SG8 3541.6 fl23 -.2745 RIS -.9571

SG1 3530.3 362 283.1 THA 13.67

ECC 1.1606

INJ 2 LONG

58.94

166.14

S•.2O

145.64

15.$1

135.15

ORBIT DETERtlAINATION ACCURACy

ST 1022.5 SR 194.0 66 1222.4

CflT .9663 CR6 .9267 CIT .9691

LSA 1592.7 HSA 201.5 66A 18.3

EL1 1040.4 EL2 29.1 ALF 10.63

622



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV ? 1984

HELIOCEHTRIC CONIC

RL 148.24 LAL -.DO

RP 230.St LAF -.11

RC 226.222 ;L 8.50

PLAHETOCEHTRIC CONIC

C3 9.499 YHL S.114

LNCN AZNTM LNCH Tll_

90.00 16 19 $4

90.00 R 20 1

lOO.O0 tT 51 40

190.00 10 30 35

110.00 19 25 29

110.00 11 15 19

LO(. 44.92 VL

LOP Z$2.92 VP 21.201 GAP 1.55 AZP go.T9 TAL 3A6.S0 TAP 174.50 RCA 147.47 APO 250.92 V2 25.847

GP 5.89 ZAL 108.68 ZAP 157.10 ET$ 172.17 ZAE 171.99 [TE 116.50 ZAC 95.89 ETC 255.81CLF 137.43

DLA 18.13 NAb 158,66 RAD 8567.S VEL 11.449 PTH 1.99 YHP 3.798 DPA 2.37 RAp 192.54 ECC 1.1596

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TI_E POC$T TIM INJ 2 LAT INJ 2 LONG

2557.96 -2T.28 Tt.S4 14.A3 gT.89 1T S 52 2058.0 -25.91 $3.14

4097.85 -S.25 lSE.28 10.02 6I.p6 10 28 19 $497.8 -6.99 159.59

2560.94 -28.42 49.49 14.23 99.88 18 31 1 1760.9 °26.79 41.07

3870.10 -2.25 148.98 9.A6 80.18 11 35 6 $270.1 -6.20 142.42

2073.82 -31.33 26.97 15.52 104.43 19 58 0 1473.8 -29.05 18.52

3729.99 .27 156.78 7.86 55.82 12 iT 29 3150.0 -4.21 130.57

FLIGHT TIN( 260.00 ARRIVAL DATE JUL 25 1855

DISTANCE 800.586 EARTH TO MARS

$5.002 GAL -2.48 AZL 89.20 HCA 188.20 SNA 189.20 [CC ,22084 INC .6004 vt 30.058

DIFFERENTIAL CCARECTIONS MID-COURSE EX[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$474 TRA-I.2$Z9 TC3 3.5725 8AU .4859 SGT 3525.1 Srdl 799.1 SGS 1893.6 ST 962.5 SIN 174.5 SS 1188.5

RD[ .OTsS RRA -.1789 RCS 1.1347 FAU .34089 RRT .9382RRF -.S_JED RTF -.9466 CRT .9792 CR$ .8741 CS7 .9484

FOE -.7861 FRA 5.G$21) FC-50.4369 BSP 12174 _ 3419.8 R25 :.2783 R13 -.9538 LSA 15i8.9 NSA 248,2 SSA 18.1

BOE .3555 BRA 1.2458 8C$ $.7484 FSP 9440 SGI 3408.8 Sr_ 275.9 ?HA 12.76 ELI 977.5 EL2 $4.9 ALF 10.08

LAUNCH DATE NOV T 19e4 FLIGHT TIN[ 262.00 ARRIVAL DATE JUb 27 1965

HELIOCENTRIC CCNIC

RL 148.24 LAL -.00

230.24 LAp -.15

RC 228.159 GL 9.78

PLAN(TOCEMTRIC CONIC

C5 9.640 VHL 3.105 DLA 19.43 RAL 158.87 RAG $597.3 VEL

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT

90.00 16 6 29 2709.9t -2T.Tt

90.00 9 $4 44 4044.60 -4.99

100.00 17 $9 58 2407.49 -28.91

1D0.00 10 43 57 5821,28 -3,90

110.00 19 14 25 211E.07 -31.94

11D.OO 11 28 1 3889.44 -1.28

DIFFERENTIAL CCRRECTI(_I6

TOE .5195 TRA-t.1881 TC5 3.4499 8AU .465|

RD[ .0715 RRA -.1595 RE3 1.0593 FAU .35519

FOE -.$042 FRA 5.8592 FC-31.$983 8SP 11718

SUE .$275 8RA 1.1968 BE3 3.8089 FSP 6749

EARTH TO MARS

189.22 W4A 188.96 ECC .21944 INC .9176 vl 30.056

90.91 TAL 346.46 TAp 175.68 RCA 147.49 APO 230.45 V2 25.887

173.01 ZA[ 171.92 ETE 127.24 2AC 95.10 ETC 255.85 CLP 156.08

11.447 pTH 1.99 VHP 3.717 DpA 2.02 RAp 191.SS ECC 1.1587

|NJ I._NG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

75.21 15.04 98.09 16 51 38 2108.9 -26.57 66.72

163,29 10.50 62.08 10 42 9 3444.6 -8.66 156.57

SE.S6 14.87 97.96 18 20 5 1807.5 -27.50 44.54

145.29 9.91 60.$4 11 47 58 3221.3 -7.82 139.70

29.78 14.ZE 10Z.87 19 A9 55 1512.1 -29.84 21.20

134.96 8.28 $5.84 tE 27 30 3089.4 -5.75 126.44

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3218.0 SG8 740.0 $83 1979.8 ST 915.7 SR 163.0 SS 1176.9

RRT .$298 RRF -.9582 flTF -.9465 CRT .9976 CRS .8055 CST .9225

SG8 SSO0_O R25 -.2773 R13 *.9515 LSA 1470.8 MSA 294.0 SSA 17.9

SGt 3289.3 $82 266.5 THA 12.16 EL1 929.2 ELI 40.6 ALF 9.79

DISTANCE 604.402

LOt. 44.92 VL 32.989 GAL -2.43 AZL. 89.08 HCA

LOP 233.84 V1P 21.225 GAP |.21 AZP

GP 5.57 2AL 108,30 ZAP 135.82 ET9

LAUNCH DAVE NOV T 1984 FLIGHT TIME 284.00 ARRIVAL DATE JUL 29 1585

HEL1C_EHTRIC CONIC

RL 148.24 LAL -.00

RP 229.56 LAp -.18

RC 250.076 GL IO.SS

PLANETOCEHTRIC CONIC

C_ 9.586 VHL 3.096

LNCH AZMYH LMCH TIME

90.00 15 54 46

9O.OO 9 47 50

100.00 17 29 $5

100.00 10 55 24

110.00 19 6 27

110.00 11 35 1

DISTANCE 808.227 EARTH TO MARS

LEA. 44.62 VL 32.976 GAL -2.39 AZL 88.99 HCA 190.25 SMA 188.75 ECC .21841 INC t.0118 VZ 30.058

tA;)P 234.87 VP 21.250 GAP .88 AZP 91.00 TAL 348.60 TAp 176.85 RCA 147.51APO 225.$6 v2 25.927

GP 4.94 ZAL 107.95 ZAP IS4.48 [TS 173.70 ZAE 170.88 ETE 136.50 ZAC 94.61ETC 255.85 ELF 134.69

OLA 20.51RAL 159.00 RAD 6567.S VEL 11.444 PTH 1.99 VHP 3.641 SPA 1.79 RAp 191.32 (CC 1.1575

L-I TIME INJ LAY INJ LONG IHJ RT ASC INJ AZI4TH INJ TIME PO CS7 TIM ]NJ 2 LAT INJ 2 LONG

2752.96 -27.96 78.40 15.48 94,52 16 40 41 2155.0 -27.06 69.85

$998.$5 -6.4_ 160.69 10.80 62.56 10 54 8 5598.4 -10.08 155.91

2447.$5 -29.25 55.78 15_55 96.47 18 10 22 1847.3 -28.04 47.18

3779.21 -5.51 143.97 10.29 60.54 11 58 23 5179.2 -9.20 137.3A

2144,2T -32.41 32.18 14.T8 t01,52 19 42 11 1544.3 -30.46 23.49

$655.03 -2.59 132.87 8.60 55.90 12 $5 56 3055.0 -7.05 126.62

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .5003 TRA-1.1362 TC3 3.3249 BAU .4451 SGT 5099.2 SGR 695.5 SG3 2086.7 ST 876.3 SR 156.9 SS 1177.9

ROE .0706 RRA -.1433 RC3 1.0040 FAU .37059 RflT .9228 RRF -.9838 RTF -.9441 CRT .9530 CRS .7278 CST .8943

FOE -.4586 FRA 6.0654 FC-35.4505 BSP 11146 SG8 $178.3 R25 -.2753 R13 -.9490 LSA 1438.1MSA 335.7 SSA 18.0

8OE .3085 8RA 1.1472 BE3 3.4732 FSP 7024 SGt 3165.5 SG2 262.5 THA 11.78 ELI 889.0 ELI 46.8 ALF 9.71

LAUMCH DATE NOV ? 196A FLIGHT TIME 268.00 ARRIVAL DATE JUL 31 1965

HELIC_ENTRIC CONIC DISTANCE 612.063 EARTH TO MARS

RL 148.24 LAL -.DO LGL 44.$2 VL 32.964 GAL -2.36 AZL 8&.St HCA 191.27 SMA 188.52 ECC .21744 INC 1.0894 vl 30.058

RP 229.47 LAp -.21 LOP 235.90 VP 21.277 GAP .55 AZP 91.07 TAL 346.74 TAP 178.01 RCA 147.55 APO 229.51 V2 23.968

RC 251.975 GL 11.70 reid d.59 ZAL 107.63 ZAP 133.09 ETS t74.87 ZN[ 169.86 ETE 144.01 ZAC 94.18 ETC 255.87 CLP 133.26

pLAN[TOCENTRIC CONIC

C3 9,_554 VHL 3.089 OLA 21.41 RAt. 159.09 RAD 858?.3 VEL 11,442 PTH 1.98 VHP 3.56? DPA 1.64 RAp 190.81 ECC 1.1569

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT 1NJ LOHG INJ RT AS(; [NJ AZNTH INJ TIME POCST TZM lHJ 2 LAT INJ 2 LONG

90.00 15 44 15 2191.79 -28.18 81.23 15,8Z 93.11 16 30 45 2191.8 -27.45 72.64

90.00 9 58 48 3957.37 -7.71 158.38 11.24 62.67 11 4 45 3357.4 -11.52 151.5A

100.00 17 20 1e 2482.07 -29.49 58.33 15.71 95.14 18 I 38 1882.1 -28.46 49.68

100.00 !1 5 26 3742.$2 -6.54 141.92 10.80 60.77 12 7 48 3142.3 -10.$9 135.25

110.00 16 56 25 21T1,86 -32.TG 3A.2S $S.lg 100.34 lg 55 $7 1571.9 -30.69 25.A6

110.00 11 42 46 3525.2T -3.72 131.31 8.86 56.00 12 43 11 3025.3 -S.16 125.04

DIFFERENTIAL C(_RECTION8 MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2559 TRA-l.0685 TCS 3.1T35 BAU .4228 8frTZ970.8 SC_ 660.8 SG3 215/. 8 ST 858,1 SR 154.1 SS 1188.1

ROE .0710 NEA -,1501RCS .9808 FAU .38530 RRT .9143 RRF -,9781RTF -.9408 CRT .9565 CRS .6424 CST .8633

FDE -.$115 FRA 6.2771 FC-$4.9878 BSP 1Q803 _ 3043.8 R23 *,2745 Rt3 -.9458 LSA 1414.9 MILk 570.1 SSA 19.2

BOE .2924 IMA 1.0982 8C3 S.3158 FSP 7351 SG1 3051.9 S;2 252.2 THA 11.59 EL1 851.5 EL2 55.5 ALF 9.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 7 1664

HELIO¢EMTMIC CONIC

RL 148.24 LAL -.00

RP 229.09 LAP -.IS

RC 233.$46 GL 12.44

PLAN[TOCENTRIC CONIC

C3 9.464 _ S.OSO

LNCM AZMTH LNCM TIME

90.00 tS 34 32

90.00 10 8 S8

100.00 t? 11 SO

100.00 11 14 61

110.00 IS $3 8

110.00 11 49 32

FLIGHT TIN( Z68.00 ARRIVAL DATE AUG Z 1918

DISTANCE 615.909 EARTH TO MARS

LOL 44.62 VL 3E.�SZ GAL -2.$$ AZL 88.85 HCA 192.$1 SMA 186.$Z ECC .ZlSSE ZNC 1.1551 vl 30.058

LOP 236.95 VP 21.$Q5 GAP .26 AZP 91.13TAL 346.86 TAP 179.16 RCA 147.54 APO E29.09 V2 E4.OO9

GP 4.30 ZAL 107.$$ ZAP lit.S4 ETS 174.75 ZAE /68,64 (T( 149.94 ZAC 93.80 (TC 255.69 CLP 131.79

OLA 22.19 RAL 159.15 RAG 6867.3 VEL 11.440 PTH 1.98 VHP 3.498 DPA 1.56 RAP 190.68 ECC 1.1561

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

EiEi. S? -28.2i 6}.77 16.07 91.64 16 21 36 2226.6 -27.71 75.14

3820.52 -8.96 156.26 11.53 62.99 11 14 18 3820.5 -12.41 149.$9

2S12.64 -29.65 60.60 15.99 93.96 17 53 42 1912.8 -28.79 51.91

3709.49 -7.63 140.09 10.87 61.01 t2 16 11 31Dg.s -11.44 133.38

2195.92 -33.04 36.07 15.53 99.30 19 29 4A 1595.9 -31.41 27.28

3599.18 04.72 129.94 9.08 56.10 12 49 $2 2999.2 -9.14 123.64

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2691 TRA-1.0381 TC3 2.9989 BAU .3980 SGT 2830.7 SGR 634.6 SG3 2249.0 ST 803.3 SR 154.2 SS 1203.0

ROE .0729 9flA -.1189 tiC3 .9269 FAU .40087 tiNT .9033 RRF -.9719 RTF -.9360 CRT .9170 CRS .SSS6 CST .8341

FOE -.1997 FRA 6.4786 FC-36.5936 DIP 10082 S¢_ 210t.O 223 -.2768 213 -.9414 LSA 1399.2 MSA 397.6 SSA 16.9

ODE .2787 DRk 1.0449 BC3 3.1394 FSP 7619 SG1 2888.7 SG2 266.7 THA 11.55 ELI 815.7 ELI 60.6 ALF 10.04

LAUt4CH DATE NOV 7 1964 FLIGHT TIN( 270.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC (C_IC DISTANCE 619.767 EARTH TO MARS

flL 146.24 LAb -.00 LOt. 44.62 VL 32.942 GAL -2.30 AZL 88.79 HCA 193.54 SNA 166.13 ECC .21866 INC 1.2096 Vl 30.058

RP 228.70 LAP -.28 LOP 237.99 VP 21.335 GAP -.06 AZP 01.18 TkL 346.97 TAP 180.31 RCA 147.56 APO 228.70 V2 24.049

MC 235,703 GL 13.07 GP 4.06 ZAL 107.07 ZAP 130.15 ETS 178.17 ZAE 167.28 ETE 154.$8 ZAC 93.46 ETC 255.91 CLP 130.27

PLAN[TOCENTR|C CONIC

C3 9.436 VHL 3.072 DLA 22.96 RAL 159.19 MAD 6567.3 V(L 11.438 PTH 1.98 VHP 3.431DPA 1.53 RAP 169.75 (CC 1.1853

LNCH AZMTH LNCH TIN( b-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ Z LAT INJ Z LONG

90.00 15 25 34 2858.18 -28.31 86.07 16.27 90.66 16 13 12 2288.1 -27.91 77.43

90.00 SO 16 IS 3866.98 -9.69 154.34 11.70 63.33 tt 23 2 3287.0 -13.39 147.41

100.00 17 4 7 2540.41 -29.77 62.68 16.22 92.89 17 46 27 1940.4 -JD.0S 53.91

100.00 11 22 24 3679.94 -6.60 138.44 11.11 61.26 12 23 44 3079.9 -12.37 131.68

110.00 18 47 28 2217.08 -38.26 37.68 15.81 98.37 19 24 25 1617.1 -31.75 28.78

110.00 11 55 36 3576.04 -5.59 128.73 9.27 56.22 12 55 8 2976.0 -9.99 122.40

DIFFERENTIAL CCRNECTION9 HID-CoUflS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2544 TRA -.9881 TC3 2.7935 BAU .3703 SGT 2679.4 SGR 613.0 SG3 2338.0 ST 767.2 SIR 155.3 SS I627.S

ROE .0749 ERA -.1101RC3 .9015 FAU .41803 RRT .8909 RRF *.9647 RTF -.9299 CRT .8987 CRS .4640 CST .7976

FD( -.0831FRA S.7185 FC-36.0788 RIP 9524 SG8 2748.6 223 -.2808 RI3 -.9559 LSA 1391.7 MSA 427.0 33A 19.S

80E .2851 6RA .99S2 DC$ 2.9354 FSP 7984 $61 2738.0 SG2 278.1 TMA 11.64 ELI 779.8 EL2 67.0 ALF 10.39

LAUNCH DATE NOY 7 1964 FLIGHT TIME 272.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 146.24 LAL -.00

RP ZES.St LAP -.31

RC 237.537 GL IS.6E

PLANETOCENTRIC CONIC

C3 9.391 VHL S.064

LNCH AZMTM LNCH TIME

90.00 18 17 18

90.00 10 ES 49

100.00 16 57 2

100.00 11 29 44

110.00 18 42 21

110.00 12 0 56

DISTANCE 623,635 EARTH TO MARS

LCA. 44.$2 VL $2.932 GAL -2.28 AZL 68.74 NCA 194,30 SMA 187.95 ECC .21485 INC 1.2573 vt 30.058

LOP 289,00 Vp 21.368 GAP -.39 AZP 91.22 TAL 347.OS TAP 181.44 RCA 147.57 APO 228.SS V2 24,090

GP 3.85 ZAL 106.83 ZAP 128.61 ETS 175.53 ZAE 168.74 ETE 158.24 ZAC 93.14 ETC 255.98 CLP 128.71

DLA 23.45 RAL 189.22 RAD 6567.3 VEL 11.436 PTH 1.98 VMP 3.$68 DpA 1.56 RAp 189.19 ECC 1.1545

L-I TIME IMJ LAT INJ LONG IMJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2887.05 -28.31 88.19 16.42 89.62 16 S 22 2287.0 -28.07 79.53

3858.19 -10.83 152.56 12.03 63.67 11 $1 S 3256.2 -14.28 145.58

2565.33 -29.84 64,$0 16.40 91.92 17 39 47 1965.3 -29.25 55.74

3653.14 -9.47 136.93 11.32 61.52 12 30 37 3053.1 -13.21 130.13

2238.8? -33.44 39.!2 16.05 97.53 19 19 37 1635.9 -32.04 30.17

3555.37 -6.38 127.63 9.44 $6.38 18 0 10 2955.4 -10.75 121.28

ORBIT DETERMINATION ACCURACY

ST 734.4 32 158.4 SS 1253.9

CRT .8831 CRS .3795 CST .7608

LSA 1390.3 MSA 481.0 SSA 19.8

ELI 747.8 EL2 73.0 ALF 10.89

ARRIVAL DATE AUG 8 1965

EARTH TO MARS

INC 1.2984 V1 30.058

OIFFERENTIAL C_RRECTIORS HID-COURSE EXECUTION ACCURACY

TOE .2446 TRA -.9369 TC3 2.5740 BAU .$416 $GT 2518.6 SGR 597.1 SG3 2429.1

ROE .0773 RRA -.1023 RC3 .8619 FAU .42996 RRT .8757 RRF *.9569 RTF -.9220

FOE .0682 FRA 6.9437 FC-39.6384 DIP 8925 SG8 2588.4 223 -.2883 RIS -.9289

BIDE .256§ 9RA .9424 BC3 2.7209 FSP 8320 SGi 2573.0 862 282.2 THA 11.67

LAUNCH OAT( NOV 7 1964 FLIGHT TIN( 274.00

H(LIOCENTflIC CCfllC DISTANCE 627.514

ML 149.24 LAL -.00 LO(. 44.62 VL 32.922 GAL °2.26 AZI. 88.70 HCA 195.42 SNA 187.78 (CC .21409

RP 227.92 LAP -.35 LOP 240.04 VP 21.397 GAP -.70 AZP 91.25 TAL 347.15 TAP 182.57 RCA 147.58

tic 239.350 GL 14.11GP 3.66 ZAL 106.63 ZAp 127.03 (78 1?5.96 ZA( 164.14 ETE 161.16 ZAC 92.63

PLAN[TOCENTRIC CONIC

C3 9.348 VHL 3.058 DLA 25.96 RAt. 159.25 RAO 6867.3 VEL 11.434 PTH 1.98 VHP 3.307 DPA 1.62

LNCH AZMTH LNCH TIM( L*I TIME |NJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 15 9 61 2913.73 -28.29 90.14 16.54 68.65 15 58 4 2313.7

90.00 10 34 48 3827.78 -11.98 180.91 12.26 64.02 11 38 36 3227.7

100.00 16 50 32 2868.01 -29.88 66.18 16.55 91.03 17 33 40 1988.0

100.00 11 36 28 3929.70 -10.26 135.54 11.52 61.77 12 36 $6 3028.7

-110.00 18 S? 43 2252.6? -33.58 40.41 16.25 96.78 19 IS 16 1682.T

110.00 12 5 49 3536.81 -?.07 126.65 9.59 $9.47 13 4 42 _936.8

OIFFEMENTIAL CCRRECTION9 HIO-COURS[ EX[CUTZON ACCURACY

TD[ ,2369 TRA -.8821 TC3 2,3361 BAU .3113 SrqT 2346,9 SGR 586.4 $G3 2621.1

ROE .090Q RRA -.0964 RC3 ,89?9 FAU .44623 RRT .9680 RltF -.9486 RTF -.9114

FD[ .1779 FRA T.1902 FC-41.2321 D94P 6287 _ 2419,0 R_ -.210_) 213 -.9197

BID( .2502 liRA .8872 Be3 E.4911 FSP 8948 _1 2400.9 962 294.0 THA 12,27

APO 22?.98 V2 24.132

ETC 255.95 CLP 127.11

RAP 188.60 [CC 1.1539

INJ 2 LAT INJ 2 LOHG

-28.18 61.48

-IS.08 143.88

-29.41 $7.41

-13.96 129,70

-32.28 38.42

-11.45 IE0.27

ORBIT OET[RNINATION ACCURACY

8T 70E.3 811 lit,l 99 ltlO.i

CRT .6707 CRS .3019 CDT .TEET

LSA |$92.4 NDA 4T0.0 99A IO.S

EL1 716.T EL2 T�.S ALF tl. SS
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV ? 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.DO

RP 227.53 LAP -.38

RC 241.142 GL 14.54

PLANETOCENTRIC CONIC

C3 9.309 VNL 3.051

LNCH AZ14TN LNCH TIME

gO.DO 15 2 IT

gO.DO 10 42 18

I00.00 16 44 33

100.00 11 42 40

110.00 18 33 33

110.00 12 10 10

FLIGHT T|H( 276.00

DISTANCE 631.403

LOL 44.82 VL 32.913 GAL -2.24 AZL 98.67 HCA

LOP 241.09 VP 21.429 GAP -1.00 AZP 91.28 TAL

GP 3.50 ZAL 106.44 ZAP 125.40 ETS 176.14 ZAE

ARRIVAL DATE AUG I0 I885

EARTH TO MARS

196.47 SMA 187.63 ECC .21338 INC 1.3144 Vl 30.058

347.22 TAp 183.69 RCA 147.59 AFO 227.66 VZ 24.I73

162.45 ETE 163.52 ZAC 92.55 ETC 255.97 CLP 125.47

OLA 24.42 RAL 1S9.28 RAD 6567.3 VEL li.432 PTH 1.96 VHP

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2938.49 -26.23 91.95 16.64 8T.74 15 51 15

3801.35 -I2.46 149.36 12.48 64.37 11 45 37

2608.74 -29.89 6T.72 16.68 90.22 17 26 Z

3806.33 -10.98 134.27 11.72 62.02 12 42 47

2267,74 -33.70 41.58 16.43 96.10 19 11 21

3520.09 -7.70 125.76 9.74 56.59 13 8 50

OIFFERENTIAL C_RRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .2325 TEA -.8252 TC3 2.0832 BAU .2804 SGT 2186.7 SGR 577.4 SG3 2614.7

ROE .0643 RflA -.0694 RC3 .8584 FAU .46096 flRT .8374 RRF -.9399 RTF -.8976

FOE .2747 FRA 7.3743 FC-42.8888 9SP 7571 SG8 2244.2 RE3 -.3159 RI3 -.9080

DOE .2473 BRA .8301BC3 2.2531 FSP 8952 S_1 2223.0 S12 307.9 THA 12.62

LAUNCH DATE NOV 7 1984 FLIGHT TIME 278.00

HELIOCENTRIC C(_IIC DISTANCE 635.302

RL 148.24 LAL -.00 _ 44.62 VL 32.904 GAL -2.22 AZL 88.63 HCA 197.52 SMA

RP 227.14 LAp -.41 LOP 242.13 VP 21.463 GAP -1.29 AZP 91.30 TkL 347.28 TAp

RC 242,914 6L 14.91 r,,P 3.36 ZAL 106.29 ZAP 123.73 (TS 176.41 ZA( 160.69 [T(

PLANCTOCENTflIC CONIC

CS 9.273 VHL 3.043 OLA 24.82 RAt. 159,32 RAO 8587.3 VEL 11.431PTH 1.98 VHP

LNCH AZNTH LNCH TIM( L-I TIME IN_ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 53 32 2981.54 -28.16 93.63 16.73 86.90 15 44 34

gO.DO 10 49 19 3779.79 -13.18 147.92 12.69 64.71 11 32 14

100.00 16 39 9 2627.71 -29.89 69.13 16.79 89.48 17 22 52

100.00 11 48 28 3585.84 -11.63 t33.10 11.90 82.27 12 48 12

110.00 18 29 48 2281.31 -33.79 42.62 16.59 95.49 19 7 49

110.00 12 14 12 3505.01 -6.27 124.98 9.69 56.71 13 12 37

DIFFERENTIAL C¢IIRECTION$ MIDoCOUflSE EXECUTION ACCURACY

TOE .2295 TEA -.7671 TC3 1.8041 BAU .2473 SGT 1980.6 SrA 571.5 863 2706.5

ROE .0961 RflA -.0842 RC3 .8512 FAU .47604 RflT .8116 RRF -.9308 RTF -.8782

FOE .3745 FRA 7.5977 FC-44.4440 OSP 6847 SC_ 2061.4 RE3 -.3392 RI_ -.8919

BOE .2459 BRA .7717 0C3 1.9948 FSP 9279 SGI 2035.6 S12 324.9 THA 13.53

3.250 DPA 1.72 RAp 188.00 ECC 1.1562

PO CST TIM lNJ Z LAT INJ 2 LONG

2338.5 -26.25 83,28

3201.3 -15.81 142.29

2008.7 -29.54 58.93

3006.3 -14.64 127.39

1667.7 -32.49 32.55

2920.1 -12.04 119.36

ORBIT DETERMINATION ACCURACY

ST 672.9 SR 168.4 SS 1308.1

CRT .9643 CRS .2332 CST .6809

LsA 1398.1 NSA 487.1 8SA 21.2

EL1 688.7 EL2 82.8 ALF 12.39

ARRIVAL DATE AUG 12 1965

EARTH TO MARS

187.46 ECC .21272 INC 1.3667 vl 30.058

184.60 RCA 147.60 APO 227.38 V2 24.214

165.45 ZAC 92.27 ETC 256.00 CLP 123.79

3.196 DPA 1.85 RAP 187.36 ECC 1.1526

F_ CST TIM INJ Z LAT INJ 2 LONG

2361.5 -28.29 84.97

3176.8 -16.46 140.79

2027.7 -29.64 60.34

2985.6 -15.25 126.18

1661.3 -32.66 33.57

2905.0 -12.59 118.53

ORBIT DETERMINATION ACCURACY

ST 644.4 $R 174.5 6S 1336.3

CRT .8633 CRS .1694 CST .8331

LSA 1408.5 MSA 502.4 SSA Zl.8

EL1 662.0 EL2 85.7 ALF 13.39

LAUNCH DATE NOV 7 1964 FLIGHT TIME 280.00

HELIOCEMTRIC CONIC

RL 148.24 LAL -.00

RP 828.75 LAP -.44

RC 244.888 GL 15.27

PLANETOCENTRIC CONIC

C3 9.240 VHL 3.040

LNCH AZMTH LNCH TIME

gO.D0 14 49 18

go. DO 10 55 56

100.DO 16 34 4

100.00 11 33 46

110.00 18 26 27

liD.D0 12 17 55

ARRIVAL DATE AUG 14 I965

DISTANCE 639.211

LOL 44.62 VL 32.897 6AL -2.21 AZL 88.80 HCA

LOP 243.19 VP 21.496 GAP -1.58 AZP 91.32 TAL

GP 3.23 ZAL 106.16 ZkP 122.02 ET$ 176.64 EkE

198.57 SMA

347.33 TAp

158.86 ETE

EARTH TO MARS

187.34 ECC .21211 INC 1.3959 vl 30.058

165.90 RCA 147.60 APO 227.08 V2 24.258

167.04 ZAC 92.00 ETC 256.03 CLP 122.07

DLA 25.18 RAL 159.36 RAO 6567.3 VEL 11.429 PTH 1.98 VHP 3.146 OPA 2.02

L-I TIME INJ LAT INJ LONG |NJ RT A$C iNJ AZldTH INJ TIME PO CST TIM

2983.02 -28.07 95.20 16.61 86.12 IS 38 59 2383.0

3753.92 -13.64 146.56 12.91 65.05 11 58 30 3153.9

2645.11 -29.87 70.42 16.90 88.80 17 18 10 2045.1

3567.07 -12.23 132.02 12.09 62.51 12 53 15 2967.1

2293.51 -33.67 43.57 16.75 94.93 19 4 41 1693,5

3491.43 -6.77 124.24 10.04 58.83 13 16 6 2891.4

RAP _88.70 ECC 1.1521

ZHJ 2 LAT INJ 2 LONG

-28.3I 86.54

-17.09 139.$9

-29.72 61.62

-15.81 125.06

-32.81 34.49

-13.08 I17.79

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTICN ACCURACY

TOE .2277 TEA -.7073 TC3 1.5042 9AU .2132 3GT 1766.2 _ 567.6 863 2796.8

ROE .0919 ERA -.0798 RC3 .8460 FAU .49060 RRT .7787 RRF -.9213 RTF -.8509

FOE .4806 FRA 7.8320 FC-45.9662 9SP 6104 SG9 1874.2 R23 -.3710 R13 -.8697

DOE .2455 BRA .7117 0C3 1.7258 FSP 9630 SGI 1842.t SG2 345.3 THA 14.41

LAUNCH DATE NOV ? 1964 FLIGHT TIM( 282.00

HELIOCENTRIC COLIC DISTANCE 643.130

RL 148.24 LAL -.DO LOL 44.62 VL 32.889 GAL -2.20 AZL 80.58 HCA

tiP 226.38 LAP -.48 LOP 244.24 VP 81.533 GAP -1.87 AZP 91,34 TAL

RC 246. 398 _ 15.59 GP 3.11 ZAL 106.06 ZAP 120.28 ETS 176.86 ZAE

PLANETOCENT1RIC CONIC

C3 9.211VHL 3.035 DLA 25.50 RAL 159.42 RAD 6567.3 V[L 1t.428 PTH 1.98 VHp

LNCH AZMTN LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

90.00 14 43 26 3003.05 -27.97 98.65 16.89 85.40 15 33 29

90.00 11 2 12 3738.85 -14.43 145.30 13.12 65.38 12 4 24

100.00 16 89 32 8861.08 -29.84 71.61 17.01 98.18 17 13 93

100.00 11 98 47 3549.91 -12.76 131.03 18.28 68.74 12 57 57

110.00 18 23 L_9 8304.49 -33.93 44.48 16,60 94.43 19 1 53

110.00 18 81ZO 3479.81 -9.83 123.58 10.19 56.94 13 19 19

DIFFERENTIAL CCRRECTION8 MIO-COURD[ EvtrCUTIQN ACCURACY

TDE .8279 TEA o.6443 TC3 1.1912 BAU .1787 SGT 1586.3 SGR 563.S 9G3 2883.8

ROE .OIS9 ERA -.0737 RC3 .Ik138 FAU .50SSO RRT .T388 I_ -.DtST RIrF -.9099

FD( .$732 FRA 9.0351FC-47.4762 9DP 5303 SG8 1994,1R|$ -.4199 R13 -.8375

8DE .2471 BRA .8490 9C3 1.4SI8 Flip 9953 SGI 1941.6 _ 371.0 THA 15.47

199.62 S_4A

347.36 TAp

156.98 ETE

ORBIT DETERMINATION ACCURACY

ST 616.6 SR 180.8 SS I371.7

CRT .8677 CRS .1096 CST .5774

LSA 1424.0 MSA 515.8 SSA 22.3

EL1 636.7 EL2 87.1 ALF 14.56

ARRIVAL DATE AUG 16 1966

EARTH TO MARS

187.21 ECC .21154 INC 1.4219 vl 30.058

186.99 RCA 147.61 APO 226.81 V2 24.297

168.38 ZAC 91.73 ETC 236.07 CLP 120.31

3.098 DPA 2,20 RAP 186.02 ECC 1.1516

PO CST TIM INJ 2 LAT INJ 2 LONG

2403.0 -28.32 88.00

3132.T -17.85 138.08

2061.0 -29.78 62.80

n49.9 -16.32 124.04

1704.S -32.94 35.32

26?9.2 -13.52 I17.1I

ORgIT DETERMINATION ACCURACY

8T 590.6 SR 187.9 SS 1402.8

CRT .8779 CR8 .0583 CST .5159

LSA 1440.3 M6A 528.4 $SA 22.9

EJ.1 613,9 EL2 88.8 ALF 15.93

825



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE NOV 7 1964 FLIGHT TIME 284.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC OISTANCE 647.059 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 32.882 GAL -2.19 AZL 88.55 HCA 200.68 SRA 187.09 (CC .21101 INC 1.4453 Vl 30.058

RP 225.97 LAP -.51 LOP 245.30 VP 21.570 GAP -2.14 AZP 91..35 TAL 347.3g TAp 188.07 RCA 147.61 APO 228.57 V2 24.339

RC 248.110 GL 15.87 GP 3.01ZAL 105.98 ZAP 118.47 ET$ 177.07 ZAE 155.05 ET[ 169.52 ZAC 91.47 ETC 258.10 CLp 118.52

PLANETOCENTR IC CONIC

C3 9.185 VHL 5.031DLA 25.78 RAL 159.49 RAO 6567.3 VEL 11.427 PTH 1.98 VHP 3.054 DpA 2.42 RAP 185.31ECC 1.1512

LNCH AZMTH LNCH TIME L-I TIME [NJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 14 38 4 3021.68 -27.86 98.00 16.98 84.73 15 28 26 2421.7 -28.30 89.37

90.00 11 8 7 3712.92 -15.00 144.11 13.34 65.70 12 10 0 3112.9 -18.16 136.86

100.00 16 25 26 2675.55 -29.81 72.68 17.13 87.6_ 17 10 2 2075.5 -29.82 63.88

100.00 12 3 26 3534.29 -13.23 130.12 12.47 62.96 13 2 20 2934.3 -16.77 123.10

110.00 18 20 53 2314.33 -33.98 45.19 17.06 93.98 18 59 27 1714.3 -33.05 36.07

110.00 12 24 28 3468.26 -9.83 122.99 10.34 57.04 13 22 17 2868.3 -13.91 116.50

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2305 "iRA -.5796 TCS .8414 BAU .1482 SGT 1389.5 SGR 565.2 SG3 2973.2 ST 568.7 SR 195.5 SS 1432.2

ROE .1002 RRA -.0720 RC3 .8423 FAU .31952 RRT .8709 RRF -.902t RTF -.7473 CRT .8940 CR8 .0151CST .4463

FOE .6527 FRA 8.2728 FC-48.9700 BSP 4464 SG8 1500.0 R23 -.4786 RI3 -.7895 LSA 1457.7 MSA 536.2 SSA 23.5

BOE .2514 BRA .5840 BC3 1.1906 FSP 10257 561 1444.9 SG2 403.0 THA 16.59 EL1 595.6 EL2 83.6 ALF 17.44

LAUNCH OATE 140V T 1964 FLIGHT TIME Z88.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC EARTH TO MARS

RL 148.24 LAL -.O0. LOL 44.82 VL 32.878 GAL 201.75 $14A 186.98 ECC .21053 INC 1.4667 vl 30.058

RP 223.38 LAp -.34 LOP 246.38 VP 21.607 GAP -2.42 AZlP 91.38 TAL 347.39 TAp 189.14 RCA 147.61 APO 226.34 V2 24.381

RC 249.803 GL 16.13 GP 2.91 ZAL 105.94 ZAP 118.65 ETS 177.25 ZAE 153.06 ETE 170.50 ZAC 91.21 ETC 256.14 CLP 116.68

PLANETOCENTRIC C(_IIC

CS 9.162 VHL 3.027 OLA 26.03 RAt. 159.37 RAD 6567.3 VEL 11.426 PTH 1.98 VHp 3.012 DPA 2.65 RAp 184.57 ECC .1.1508

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG ZNJ RT ADC INJ AZMTH INJ 11141[ 1=0 CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 33 10 3038.98 -27.75 99.25 17.07 84.11 15 23 49 2438.9 -28.27 90.63

90.00 11 13 41 3894.72 -15.51 143.02 13.57 66.01 12 15 16 3094.7 -18.82 135.73

100.00 16 21 48 2688.73 -29.76 73.66 17.25 87.10 17 6 37 2088.7 -29.85 64.86

100.00 12 7 44 3520.16 -13.68 129.30 12.67 63.16 13 6 24 2920._ -17.18 122.25

110.00 18 18 3_ 2323.14 -34.02 45.87 17.22 93.58 18 57 22 1723.1 -33.15 36.74

110.00 12 27 23 3488.51 -9.99 122.47 10.51 57.14 13 25 2 2858.5 -14.25 115.96

OIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

TOE .2842 TRA -.5180 TC3 .4793 BAU .1187 SGT 1203.5 SGR 585.7 SG3 3057.5 ST 549.3 9R 203.2 SS 1483.5

ROE .1043 RRA -.0887 RC3 .8421 FAU .53308 RRT .5780 RRF -.8923 RTF -.8475 CRT .9135 CRS -.0246 C8T .3665

FOE .7353 FRA 8.4980 FC-50.3716 BSP 3825 SG8 t329.8 R23 -.5800 R13 -.7136 LSA 1479.1 MSA 544.4 SSA 24.1

BOE .2565 BRA .5178 BC3 .9689 FSP 10570 961 1253.5 $62 444.0 THA t7.40 ILl 580.4 EL2 78.2 ALF 19.03

DISTANCE 650.997

-2.18 AZI. 88.53 HCA

LAUNCH DATE NOV ? 1964 FLIGHT TIME 288.00 ARRIgAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 225.19 LAP -.38

RC 251.477 GL 16.36

PLANETOCENTR IC CONIC

C_ 9.143 VHL 3.024

LNCH AZMTH LNCH TIME

90.00 14 28 45

90.00 11 18 54

100.00 16 18 37

100.00 12 11 4S

110.00 18 16 45

110.00 12 30 4

DIFFERENTIAL CORRECTIONS

TOE .2392 TRA -.4480

ROE .1090 RRA -.0636

FOE .8018 FRA 8.7045

BOE .2628 BRA .4478

DISTANCE 654.944 EARTH TO MARS

LOt. 44.62 VL 32.870 GAL -2.18 AZL 88.51 HCA 202.82 SMA 186.88 ECC .21009 INC 1.4660 vl 30.058

LOP 247.43 VP 21.645 GAP -2.69 AZP 91.57 TAL 347.39 TAp 190.20 RCA 147.61 APO 226.14 V2 24.423

GP 2.82 ZAL 105.92 ZAp 114.79 ETS 177.43 ZAE 151.04 ETE 171.34 ZAC 90.94 ETC 256.19 CLP 114.82

OLA 26.24 RAL 159.67 RAO 6567.3 VEL 11.425 PTH 1.98 VHP 2.975 DpA 2.90 RAp 183.80 ECC 1.1505

L-Z TIM( INJ LAX INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

3054.78 -27.63 100.40 17.17 83.55 15 19 40 2454.8 -28.24 91.79

3678.07 -13.97 142.01 13.80 66.30 12 20 12 3078.1 -19.04 134.68

2700,59 -29.72 74,54 17.38 86,64 17 3 38 2100.6 -29.87 65.74

3507.49 -14.07 128.56 12.87 63.35 13 10 11 2907.5 -17.54 121.48

2330.94 -34.05 46.48 17.38 93.22 18 55 36 1730.9 -33.23 37.33

3449.91 -10.31 122.01 10.68 57.23 13 27 34 2849.9 -14.56 115.48

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .0992 BAU .1038 SGT 1041.6 SGR 567.4 963 3138.8 ST 533.! SR 211.3 SS 1490.5

RC3 .8433 FAU .54649 RRT .4296 RRF -.8826 RTF -.4863 CRT .9350 CRS -.0573 CST .2789

FC-51.7460 BSP 2810 SGB 1186.1 R23 -.6720 R13 -.5843 LSA 1498.7 MSA 550.6 SSA 24.7

6C3 .8491 FSP 10853 861 1077.8 SG2 495.2 THA 16.82 EL1 569.2 EL2 70.2 ALF 20.67

LAUNCH DATE NOV 7 19G4 FLIGHT TIM( 290.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC C_IC

RL 148.24 LAL -.OO

RP 224.80 LAp -.61

RC 253.182 GL 16.38

PLANETOCENTRIC CONIC

C3 9.128 VHL 3.021

LNCH AZMTH LNCH TIM(

90.00 14 24 49

90.00 11 23 46

100.00 16 15 33

100.00 12 15 23

110.00 18 15 1S

110.00 12 32 33

DIFFERENTIAL CCRRECTIONS

TOE .2458 TRA -.3713

RDE .1136 RRA -.0628

FDE .8644 FRA 8.9163

8DE .2708 BRA .3768

DISTANCE 658.901

LOL 44.62 VL 32.864 GAL -2.18 AZL 88.50 HCA

LOP 248.50 VP 21.684 GAP -2.95 AZP 91.38 TAL

GP 2.74 ZAL 105.92 ZAp 112.89 ETS 177.60 ZAE

DLA 26.43 RAL 159.79 RAO 6567.3 VEL 11.424 PTH

L-I TIME INJ LAT

3069.22 -27.52

3662.96 -16.38

2711.18 -29.68

3496.25 -14.41

2337.80 -34.07

3442.40 -10.59

EARTH TO MARS

203.89 SMA 186.78 ECC .20969 INC 1.5040 Vl 30.058

347.37 TAP 191.26 RCA 147.61 APO 225.95 V2 24.465

148.97 ETE 172.08 ZAC 90.68 ETC 256.24 CLP 112.92

TCS -.2993 BAU .1094

RC3 .8447 FAU .55897

FC-53.0178 BS4= 2097

BC3 .8961F_P 11130

1.98 VHP 2.940 OpA 3.17 RAP 183.02 ECC 1.1502

INJ L.CNG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

101.44 17.29 83.04 15 15 59 2469.2 -28.19 92.84

141.09 14.04 66.57 12 24 49 3063.0 -19.41 133.73

75.33 17.52 86.23 17 1 4 2111.2 -29.88 66.53

127.90 13.09 63.53 13 13 40 2896.3 -17.85 120.80

47.01 17.56 92.91 18 54 11 1737.8 -33.30 37.86

121.60 10.86 57.31 13 29 55 2842.4 -14.82 115.06

HID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT 931.9 SGR 569.7 SG3 3216.0 ST 522.5 SR 219.6 SS 1517.9

flflT .2123 RRF -.8728 flTF -.2391 CRT .9584 CRS -.0856 CST .1817

SG8 1092.3 R23 -.8081 R13 -.3343 LSA 1521.3 NSA 556.9 SSA 25.3

SGI 943.9 982 549.7 THA 11.26 EL1 563.6 EL2 59.4 ALF 22.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NO9 T 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEp 3 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 222.85 LAP -.77

RC 261.100 GL 17.40

PLANETOCENTR|C CON|C

C3 9.105 VHL 3.017

LNCH AZMTH LNCM TIME

90.00 14 13 43

90.00 11 41 54

100.O0 16 9 I?

100.00 12 29 0

110.00 18 12 34

110.00 12 42 12

01FFERENTIAL CORRECTIONS

TOE .2923 TRA .0268 TC3-2.5304 04U .3250

RDE .1379 RRA -.0501RC3 .8524 FAU .60811

FOE 1.0086 FRA 9.7962 FC-ST.SZ41BSP 4927

ICE .3232 BRA .0568 BC3 2.6701FSP 12124

DISTANCE 678.821 EARTH TO MARS

LOL 44.62 YL 32.843 GAL -2.22 AZL 88.42 HCA Z09.30 SMA 186.41ECC .20826 INC 1.5755 vl 30.05B

LOP 253.91 VP 21.888 GAP -4.20 AZF 91.37 TAL 347.08 TAp 196.38 RCA 147.59 APo 225.23 v2 24.674

GP 2.38 ZAL 108.35 ZAp 103.05 ETS 178.31 ZAE 138.14 ETE 174.71 ZAC 89.38 ETC 256.54 CLP 103.06

_LA 26.gg RAL 160.67 RAD 6567.3 VEL 11.423 PTH 1.98 VHp 2.818 DpA 4.70 RAp 176.62 [CC 1.1498

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3117.52 -27.07 104.90 18.17 81.36 15 5 40 2517.5 -27.99 96.36

3613.70 -17.69 138.07 15.35 67.52 12 42 _ 3013.7 -20.58 130.59

2744.93 -29.50 77.82 18.50 84.93 16 55 2 2144.9 -29.89 69.04

3461.52 -15.46 125.85 14.30 64.09 13 26 42 2861.5 -18.82 118.67

2359.16 -34.14 48,68 18.65 91.92 18 51 54 1759.2 -33.49 39.49

3420.06 -11.41 120.39 11.98 57.56 13 39 13 2820.1 -15.61 113.80

MIO-CCYURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1625.8 8GR 587.0 SG3 3517.2 ST 557.2 SR 264.2 SS 1615.0

RRT -.6772 RRF -.8235 RTF .8392 CRT .9786 CRS -,1625 CST -.3296

SGB 1728.5 R23 .2913 R13 -.8600 LSA 1627.5 MSA 582.1 8SA 27.7

881 1677.0 SG2 418.7 THA 165.32 ELI 614.7 EL2 49.3 ALF 25.07

LAUNCH DATE NOV 7 1964 FL| GHT TIME 302.00 ARRIVAL DATE 9EP 5 1965

HELIOCENTRIC CC_IC

RL 148.24 LAL -.00

RP 222.47 LAP -.80

RC 262.633 GL 17.53

PLANETOCENTRIC CONIC

C3 9.111VHL 3.018

LNCH AZMTH LNCM TIME

90.00 14 13 24

90.00 11 44 6

100.O0 16 9 25

100.00 12 30 47

110.00 18 13 2

110.OO 12 43 39

DIFFERENTIAL CORRECTIONS

TOE .3028 TRA .1138

ROE .1429 RRA -,0477

FOE 1.0104 FRA 9.9418

8OE .3348 BRA .1234

DISTANCE 682.831 EARTH TO MARS

LCX. 44.62 VL 32.840 GAL -2.23 AZL 88.41HCA 210.39 $144 186,36 ECC .20808 INC 1.5871 vl 30.058

LOP 255.00_Vp 21.931 GAP -4.43 AZP 91.37 TAL 346,98 TAp 197.37 RCA 147.58 APO 225.13 V2 24.716

GP 2.32 ZAL 106.52 ZAP 101.03 ET8 178.44 zAE 135.91ETE 175.08 ZAC 89.12 ETC 256.62 CLP 101.04

DLA 27.04 RAL 160.91 RAD 856?.3 VEL 11.424 PTH 1.98 VHp 2.804 DPA 5.03 RAp 177.95 ECC 1.1499

L-I TIME INJ LAT 1NJ LONG |NJ RT ASC |N_ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3121.85 -27.03 105.21 18.42 81.21 15 5 26 2521.9 -27.96 96.67

3609.65 -17.79 137.82 15.64 67.60 12 44 16 3009.6 -20.68 130.53

2747.86 -29.48 78.04 18.78 84.81 16 35 13 2147.9 -29.89 69.25

3458.87 -15.54 125.69 14.58 64.14 13 28 26 2858.9 -18.89 118.50

2361.05 -34.14 48.82 18.92 91.84 18 52 23 1761.0 -33.51 39.64

3418.47 -11.46 120.30 12.25 57.57 15 40 37 2818.5 -15.66 113.71

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TC3-3.0130 8AU .3814 8GT 1922.8 SGR 590.5 863 3555.7 ST 581.9 8R 273.4 SS 1628.9

RC3 .8523 FAU .61415 RRT -.7088 RRF -.8132 RTF .8886 CRT .9607 CRS -.1686 CST -.4147

FC-58.3560 BSP 5992 SG8 Z011.6 R23 .2181 R13 -.8998 L$A 1649.8 MSA 586.5 $SA 28. 1

8C3 3.13_2 FSP 12254 861 1970o0 $62 406°7 THA 167.17 ELi 639.3 ELI 69.1 ALF 24.60

LAUNCH OATE NOV 7 1964 FLIGHT TIME 304.00 ARRIVAL OATE SIP 7 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 222.06 LAP -.63

RC 264.145 GL 17.64

PLANETOCENTRIC CON|C

C3 9.122 9HL 5.020

LNCH AZNTH LNCH TIME

90.00 14 13 46

90.00 11 45 49

100.(30 16 10 1

100.00 12 32 15

110.00 18 13 49

110.00 12 44 58

DIFFERENT IAL CORRECTIONS

TDE .3129 TRA .2034 TC3-3.5058 8AU .4399

ROE .1480 RRA -.0454 RC5 .8514 FAU .61872

FOE 1.0038 FRA10.0725 FC-58.7232 8SP 7210

80E .3461BRA .2084 BC3 3.6077 FSP 12348

DISTANCE 686.849 EARTH TO MARS

LOL 44.62 VL 32.837 GAL -2.25 AZL 88.40 HCA 211.49 SMA 186.31 ECC .20794 INC 1.5981 vl 30.058

LOP 256.10 VP 21.974 GAP -4.66 AZP 91.36 TAL 346,86 TAp I98.55 RCA 147.57 Apo 225.05 V2 24.758

GP 2.26 ZAL 106.71 ZAP 99,00 ETS 178.56 ZAE 133.67 ETE 175.45 ZAC 88.86 ETC 256.69 CLP 99.01

DLA 27.06 RAL 181,17 RAD 6567.3 VEL 11.424 PTH 1.98 vHp 2.794 OpA 5.36 RAp 177.07 ECC 1.1501

L-I TIME INJ LAT INJ LORG INJ fiT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3124.28 -27.00 105.39 18.70 81.12 15 5 50 2524.3 -27.95 96.85

3607.66 -17.85 137.69 15.93 67.64 12 45 56 3007.7 -20.72 130.20

2749.55 -29.47 78.16 _9.04 84.75 16 55 50 2149.5 -29.89 69.38

3457.62 -15.57 125.62 14.87 64.16 13 29 53 2857.6 -18.92 118.43

2362.15 -34.14 48.91 19.21 91.79 18 53 11 1762.1 -53.52 39.72

3417.79 -11.49 120.26 12.53 57.58 15 41 54 2817.8 -15.69 113.67

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

8GT 2241.5 9GR 593.9 SG3 3585.8 8T 611.D SR 282.7 $S 1640.6

RRT -.7244 RRF -.8026 RTF .9196 CRT .9375 CRS -.1726 CST -.4900

SGB 2318.9 R23 .1658 R15 -.9259 LSA 1672.1NSA 590.0 8SA 28.5

SGt 2285.8 SG2 401.9 THA 168,78 ELi 667.2 EL2 90.1 ALF 23.92

LAUNCH DATE NOV 7 1964 FLIGHT TIME 306.00 ARRIVAL DATE 8EP 9 1965

HELIOCENTRIC CONIC

RL 148,24 LAL -.DO

RP 221.70 LAP -.87

RC 265.639 GL 17.74

PLANETOCENTR|C CON|C

C3 9.136 VHL 3.023

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 14 49 3124.80 -26.99

90.00 11 47 O 3607.74 -17.84

100.00 16 11 5 2749.99 -29.47

I00.OO 12 33 25 3457.78 -lS.ST

110.00 18 14 55 2362.54 -34.14

110.00 12 4"6 5 3418.00 -11.48

DIFFERENTIAL _RECTIONS

TOE .3224 TRA .2953

ROE .1532 RRA -.0429

FOE .9844 FRA10,1882

BDE .3570 BRA .2984

DISTANCE 690.876 EARTH TO MARS

L04. 44.62 VL 32.834 GAL -2.27 AZL 88.39 HCA 212.59 _kMA 186.27 ECC ,20783 INC 1.6083 vl 30.058

LOP 257.20 VP 22.017 GAP -4.89 AZP 91.36 TAL 346.74 TAp 199.33 RCA 147.56 APO 224.98 V2 24.799

GP 2,20 ZAL 106.98 ZAP 945.97 ITS 178.67 ZAE 131.42 ETE 175.75 ZAC 88.61 ETC 256.78 CLP 96.98

DLA 27.06 RAL 161o45 RAD 6567.3 VEL 11.425 PTH 1.98 VMp 2.786 DpA 5.70 RAp 176.20 ECC 1.1504

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

105.42 19.00 81.11 15 6 54 2524.8 -27.95 96.89

137.70 18.23 87.64 12 47 8 3007.7 -20.72 130.21

78.19 19.55 84.73 16 56 55 2150.0 -29.88 69.41

125.63 15.17 64.16 13 31 3 2857.8 -18.92 118.44

48.94 19.52 91.77 18 54 17 1762.5 -33.52 39.75

120.28 12.83 57.58 |3 43 3 2818.0 -15.68 113.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.0036 BAu .4999 9GT 2574,| $_ 597.1 983 3607.0 87 643.7 8R 292.1 88 1649.0

RC3 .8497 FAu .62197 RflT -.7307 flRF -.7919 RTF .9396 CRT .9105 CRS -.1736 CST -.5544

FC-58.9397 BSP 8438 8_ 2642.5 R23 .1289 R13 -.9436 LSA 1692.9 MSA 593.3 894 26.8

BC3 4.0927 F_¢ D 12412 961 2611.7 962 401.8 THA 170.14 EL1 698.1 EL2 111.4 ALF 23.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_NC_ DAIE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.DO LOt.

Re 224.41 LAF -,64 LOP 249.58 VP 21.724 GAp -3.21 AZP 81.38 TAL 347.34 TAp 192.30 RCA 147.51

RC 254.766 GL 16.77 GP 2.66 ZAL 105.95 ZAP 110.97 ETS 177.76 ZAE 146.86 (T( 172.73 ZAC 90.42

PLANETOCENTRIC CONIC

C3 9.116 VHL 3.019 DLA 26.59 RAL 159.93 RAD 6567.3 VEL 11.424 pTH 1.98 VHp 2.909 DpA 3.45

LNCH AZMTH LNCM TIME L-I TIME INJ LAT |NJ L(:_IG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN

90.00 14 21 26 3082.16 -27.4-1 102.57 17.42 82.58 15 12 48 2482.2

90.00 11 28 15 3649.83 -16.74 140.27 14.28 66.82 12 29 5 3049.5

100.00 16 13 37 2720.48 -29.63 76.01 17.68 83.87 16 58 38 2120.5

100.00 12 18 45 3486.45 -14.71 127.32 13.31 63.68 13 16 51 2886.4

110.00 18 14 1 2343.75 -34.09 47.47 17.75 92.63 18 53 5 1743.7

110.00 12 34 50 3433.94 -10.83 121.25 11.06 57.38 _3 32 6 2835.9

FL|GHT TIME 292,00 ARRIVAL DATE AUG 26 1965

OISTANCE 662.867 EARTH TO MARS

44.62 VL 32.859 GAL -2.16 AZL 86,48 HCA 204.96 SMA 186.69 ECC .20953 |NC 1.5205 Vl 50.058

APO 225.77 V2 24.506

ETC 256.29 CLP 110.99

RAP 182.21 ECC 1.1500

]NJ 2 LAT INJ 2 LONG

-28.15 93.78

-18.74 132.88

-29.8.9 67.22

-18.13 120.20

-33.35 38.31

-15.05 114.70

DIFFERENTIAL CCRRECTIOICS M[D-COURS( EXECUTICN ACCURACY ORBIT OETERMINATIOt4 ACCURACY

TDE .2536 TRA -.2971 TC3 -.7138 BAU .1351 SOT 903.3 SGR 572.7 S_3 3288.8 6T 517.2 SR 228.2 SS 1541.6

ROE .tlsS RRA -.0601 RC3 .8466 FAU .57091 RRT -.0629 RRF -.8631 RTF .0811 CRT .9747 CRS -.1063 CST .0795

FOE .9120 FRA 9.1127 FC-54.2204 8SP 1731 SGB 1069.6 R23 .8353 R13 -.1171 LSA 1542.4 NSA 562.6 SSA 25.8

BOE .2798 8RA .3031 BC3 1.1087 FSP 11374 SO1 904.5 862 570.8 THA 176.20 EL1 563.4 EL2 46.8 ALF 23.45

LAUNCH DATE NOV 7 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 224.02 LAP -.67

RC 256.380 GL 16.85

PLANETOCENTRIC CONIC

C3 9.107 VHL 3.018

LMCH AZMTH LNCH TIME

90.00 14 18 35

90.00 11 32 20

100.00 16 11 49

100.00 12 21 47

110.00 18 13 9

110.00 12 36 56

DISTANCE 666.842

LOL 44.62 VL 32.854 GAL -2.19 AZL 88.46 HCA 206.04 SNA 186.61 ECC .20901

LOP 250.65 VP 21.764 GAP -3.46 AZP 91,38 TAL 347.29 TAP 193.33 RCA 147.61

GP 2.58 ZAL 106.01 ZAP 109.02 ETS 177.91 2AE 144.72 ET( 173.31 ZAC 90.16

DLA 28.73 RAt. 180.08 RAD 6367.3 VEL 11.424 PTH 1.96 VHP 2.881 Opk 3.75

L-I TIME IN3 LAT [NJ LONG 1N_ RT A$C INJ AZI4TH INJ TIME PO CST TIM

5093.57 -27.30 103.19 17.58 82.18 15 10 8 2493.8

3637.77 -17.06 139.55 14.54 67.05 lZ 32 58 3037.8

2728.52 -29.59 76.61 17,86 85.56 16 57 18 2128.5

3478.06 -14.96 126.83 13.54 63.82 13 19 45 2878.1

2346.84 -34.11 47.87 17.95 92.40 18 52 18 1748.8

3430.50 -11.02 120.§5 11.27 57.44 13 34 6 2830.5

DIFFERENTIAL CCRRECTIONS

TOE .2687 TRA -.2191 TC3-1.1444 BAU .1735

ROE .1252 RRA -.0574 RC3 .8490 FAU .§8226

FDE .9402 FRA 9.2907 FC-5§.3487 BSP 1994

+ BDE .2910 BRA .2265 8C3 1.4249 FSP 11580

MID-COURSE EXECUTION ACCURACY

SGT 971.9 SGR 576.3 8G3 3356.5

RRT -.32t5 RRF -.6335 RTF .39t2

S_ 1129.9 R23 .7043 R13 -.4977

861 996.8 SO2 532.1 THA IS4.77

EARTH TO MARS

INC 1.5358 vl 30.058

APO 225.61 V2 24.548

ETC 256.35 CLP 109.04

RAp 181.38 ECC 1.1499

INJ 2 LAT INJ 2 LONG

-28.10 94.82

-20.02 132.18

-29.89 67.82

-18.36 119.68

-33.40 38.70

-15.24 114.39

ORBIT DETERMINATION ACCURACY

8T 520.1SR 257.2 SS 1560.5

CRT .9877 DR9 -.1246 CST -.0265

LSA 1560.8 MSA 570.0 SSA 26.3

EL1 570.6 EL2 33.8 ALF 24.34

LAUNCH DATE MOV 7 196&

HELIOCEN_I|C COHIC

RL 148._4 LAL -.00

RP 223.65 LAP -.71

RC 257,974 GL 17.12

PLANETOCENTRIC CONIC

C3 9.103 VHL 3.017

LNCH AZNTH LNCH TIME

90.00 14 16 22

90.00 11 35 58

100.00 16 10 51

100.00 12 24 30

110.00 18 12 39

110.00 12 38 51

FLIGHT TIM£ 296.00 ARR[VAL 0ATE AUG 50 1965

DISTANCE 670.824 EARTH TO MARS

LOL 44.6Z VL 52.$50 GAL -2.19 AZL 88.45 HCA 207.12 SMA 186.54 ECC .20872 INC 1.5500 vl 30.056

LOP 251,74 VP 21,805 GAp -3.71 AZP 91.38 TAL 547.23 TAP 194.36 RCA 147.60 APO 225.47 V2 24.590

GP 2.51 ZAL 106.10 ZAP 107,05 ET8 178.05 ZAE 142.55 ETE 173.82 ZAC 89.90 ETC 256.41 CLP 107.07

DLA 26.84 RAL 160.26 RAD 6567_3 VEL

L-I TIME INJ LAT INJ LONG |NJ

5103.25 -27.21 105.88

3627.92 -17.32 138.95

2755.21 -29.55 77.I0

3471.17 -15.17 126.42

2353.05 -34.12 48.20

3426.10 -11.19 120.72

11.423 PTH 1.98 VHP 2.'857 DpA 4.06 RAp 180.54 ECC 1.1498

RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

17.75 81.85 15 8 5 2503.2 -28.06 95.$2

14.60 67,24 IZ 36 26 3027.9 -2D.25 131.50

18.05 85.30 16 56 6 2135.2 -29.69 68.3_

13.79 63.93 13 22 21 2871.2 -18.55 119.26

18.17 92.21 18 51 52 1753.0 -53.44 39.02

11.49 57.49 13 35 57 2826.1 -15.40 114.14

MID-COURSE EXECUTION ACCURACY ORBIT OETERM[NATIOR ACCURA.GY

SOT 1140,8 SGR 577.7 SO3 3410.5 ST 518.7 SR 244.7 86 1601.8

RRT -.5t38 RRF -.8420 RTF .6160 CRT .9924 CRS -.1562 CST -.1446

SG8 1278.5 R23 .5302 R13 -.6681 LSA 1604.4 NSA 565.8 SSA 27.1

SG1 1186.4 SG2 476.4 THA 162.50 ELI 572.9 EL2 27.2 ALF 25.15

FLIGHT TIME 296.00 ARRIVAL DATE SEP 1 1965

DIFFERENTIAL CCRRECTIONS

TDE .2684 TRA -.1430 TC3-1.6139 8AU .2216

RDE .1272 RRA -,0557 RC3 .847t FAU .58876

FOE 1.0469 FRA 9.5438 FC-55.9941 8SP 2893

80E .2971 ERA .1535 8C3 1.8227 FSP 11940

LAUNCH OATE NOV 7 1964

HELIOCENTRIC C._qIC DISTANCE 674.819 EARTH TO NARS

RL 148.24 LAL -.00 LOt. 44.62 VL 32.846 GAL -2.20 AZL 88.44 HCA 208.21 SNA 186.47 ECC .20847 ]NC 1.3632 vl 30.058

RP 223.24 LAP -.74 LOP 252.82 VP 21.846 GAP -5.98 AZP 91.58 TAL 347.16 TAP 195.37 RCA 147.60 APO 225.35 V2 24.632

RC 259.547 GL 17.27 GP 2.45 ZAL 106.21 ZAP 105.06 ETS 178.t8 ZAE 140.36 EIE 174.29 ZAC 89.64 ETC 256.47 CLP 105.07

pLANETOCENTRIC CONIC

C3 9.102 VHL 3.017 DLA 26.93 RAL 160.45 RAD 6587.3 VEL

LNCH AZMTH LNCH 11ME L-I TIME INJ LAT

90.00 14 14 42 3111.32 -27.13

90.00 11 39 11 3619.79 -17.53

100,00 16 9 39 2740.73 -29.52

100,00 12 26 55 3465.61 -15.34

110.00 18 12 26 2356.51 -34.15

110.00 12 40 37 3422.59 -11.31

_IFFERENTIAL CORRECTIONS

TOE .2823 TRA -.0579 TC3-2,0566 8AU .2708

ROE .1326 RRA -.0526 RC3 .8514 FAU .60042

FDE 1.0018 FRA 9.6482 FC-57.1097 BSP 3754

BDE .3120 BRA .0782 BC3 2.2258 FSP 11983

11.423 PTH 1.98 VHP 2.836 OPA 4.38 RAp 179.69 ECC 1.1498

[NJ LOI4G INJ RT ASC INJ AZMTH INJ TIME _0 CST TIM [NJ 2 LAT INJ 2 LONG

104.46 17.93 81.57 15 6 33 2511.3 -28.02 95.91

138.44 15.07 67.40 12 39 31 3019.8 -20.44 130.96

77.51 18.27 85.09 16 55 20 214017 -29.89 68.72

126.09 14.04 64.02 13 24 40 2865.6 -18.71 118.92

46.47 18.40 92.05 18 51 43 1756.5 -33.47 39.29

120.52 11.73 57.53 13 37 39 2822.6 -15.52 113.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1357.4 SGR 583.2 SO3 3470.5 ST 538.8 SR 255.0 S9 1601.1

RRT -.6170 RRF -.8335 RTF .7565 CRT .9896 CR8 -.1542 CST -.2359

SOB 1477.4 R23 .3940 R13 -.7963 LSA 1607.5 MSA 578.2 SSA 27.2

SOt 1409.7 SO2 441.9 THA 163.48 EL1 595.1 EL2 33.2 ALF 25.18
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 7 1964 FLIGHT TIME 508.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC DISTANCE 594.909 EARTH TO MARS

RL 148.24 LAL -.O0 LOL 44,62 VL 32.832 GAL -2.29 AZL 88.38 HCA 213.69 SMA 185.2] ECC .20775 [NC 1.6181 vl 30.058

RP 221.32 LAP -.90 LOP 258.31 VP 22.061 GAp -5.11 A ZP 91.35 TAL 346.60 TAp 200.29 RCA 147.54 APO 224.92 V2 24.841

RC 267.114 GL 17.83 GP 2.14 ZAL 107.17 ZAp 94.94 ETS 178.78 ZAE 129.17 ETE 176.04 ZAC 88.36 ETC 256.86 CLP 94.95

PLANETOCENTRIC CONIC

C3 9.154 VHL 3.026 DLA 27.04 RAL 161.75 gAD 6567.3 VEL 11.426 pTH 1.98 VHp 2.785 DpA 6.03 RAp 175.33 ECC 1.1507

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 15 35 3125.41 -27.01 105.52 19.33 81.15 15 8 38 2523.4 -27.96 96.79

90.00 11 47 40 3609.92 -17.79 137.83 16.55 67.60 12 47 50 3009.9 -20.67 130.35

100.00 16 12 39 2749.20 -29.47 78.13 19.68 84.76 16 58 29 2149.2 -29.89 69.35

100.00 12 34 17 5459.35 -15.52 125.72 15.49 64.13 13 31 56 2859.4 -18.88 118.53

110.00 18 16 20 2362.20 -34.14 48.91 19.84 91.78 18 55 42 1752.2 -33.52 39.73

110.00 12 47 6 3419.12 -11.44 120.34 13.15 57.57 13 44 5 2819.1 -15.64 113.75

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3318 TRA .3906 TC3-4.5077 BAU .5612 SGT 2919.7 $GR 598.3 863 3613.5 ST 680.9 SR 500.5 SS 1672.8

ROE .1579 RRA -.0411RC3 .8442 FAU .62063 RRT -.7317 RRF -.7789 RTF .9529 CRT .8801CRS -.1853 CST -.6213

FOE 1.0187 FRA10.3464 FC-58.6949 B_P 9712 8GB 2980.4 R23 .0999 R13 -.9552 LSA 1732.8 MSA 590.5 SSA 29.3

BOE .3675 BRA .5927 BC3 4.5860 FSP 12580 961 2952.9 SG2 403.2 THA 171.31 ELI 732.5 EL2 132.6 ALF 21.98

LAUNCH DATE NOV 7 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 13 1955

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RIP 220.94 LAp -.93

RC 288.570 GL 17.91

PLANETOCENTRIC CONIC

C3 9.176 VHL 3.029

LNCH A ZMTH LNCH TIME

90.00 14 18 56

90.00 11 47 34

100.00 16 14 39

100.00 12 34 52

110.00 18 18 2

110.00 12 47 38

DIFFERENTIAL CORRECTIONS

TOE .3405 TRA .4872

ROE .1636 RRA -.0382

FOE .9402 FRAlO.3875

808 .3778 8RA .4887

DISTANCE 698.954 EARTH TO MARS

LOt. 44.62 VL 32.831 GAL -2.32 AZL 88.37 HCA 214.80 SMA 186.20 ECC .20771 INC 1.6273 Vl 30.058

LOP 259.42 VP 22.105 GAP -5.33 AZP 91.34 TAL 348.44 TAp 201.24 RCA 147.52 APO 224.88 V2 24.883

GP 2.09 ZAL 107.44 ZAp 92.92 ET8 178.88 ZAE 126.92 ETE 176.30 ZAC 88.11 ETC 256.94 CLP 92.92

OLA 27.01 RAL 162.08 RAD 6567.3 VEL 11.427 PTH 1.98 VHP 2.782 DpA 6.36 RAp 174.46 ECC 1.1510

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

3120.34 -27.04 105.11 19.69 81.26 15 10 56 2520.3 -27.97 96.56

3613.92 -17.68 138,08 16.87 87.52 12 48 8 5013.9 -20.58 130.60

2747.32 -29.48 78.00 20.03 84.83 17 0 26 2147.3 -29.89 69.21

3462.17 -15,44 125.89 15.82 64.08 13 32 35 2862.2 -18.80 118.71

2361.22 -34.14 48.84 20.19 91.83 18 57 23 1761.2 -35.51 39.65

3421.04 -11.37 120.44 13.48 57.54 13 44 59 2821.0 -15.57 113.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-5.0074 BAU .6229 SGT 3269.3 8GR 602.2 963 3620.2 ST 720.7 SR 310.7 S8 1666.5

RC3 .8422 FAU .62255 RRT -.7277 RRF -.7886 RTF .9629 CRT .8500 CRS -.1732 CST -.6595

FC-58.7332 BSP 10981 _ 3324.3 R23 .0828 R13 -.9645 LSA 1741.9 MSA 598.3 SSA 29.5

BC3 5.0777 FSP 12504 SGl 3299.0 SG2 409.3 THA 172.25 ELI 769.7 EL2 153.3 ALF 20.99

LAUNCH OATE NOV 7 1964 FLIGHT TIRE 312.00 ARRIVAL DATE SEP 15 1955

HELIOCENTRIC CONIC DISTANCE 705.006 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 32.829 GAL -2.35 AZL 88.56 HCA 215.92 SMA 186.17 ECC .20769 INC 1.6360 vl 30.058

RP 220.56 LAP -.96 LOP 260.53 VP 22.149 GAP -5.55 AZP 91.53 TAL 546.27 TAp 202.19 RCA 147.51 APO 224.84 V2 24.924

RC 270.009 GL 17.98 GP 2.03 ZAL 107.74 ZAp 90.90 ET6 178.98 ZAE 124.67 ETE 176.55 ZAC 87.87 ETC 257.03 CLP 90.90

PLANETOCENTRIC CONIC

C3 9.203 VHL 3.034 OLA 26.95 RAL 162.42 RAD 6567.3 VEL 11.428 pTH 1.98 VHp 2.785 DpA 6.68 RAp 1.75.61ECC 1.1515

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 21 55 3115.59 -27.09 104.77 20.08 81.42 15 15 50 2515.6 -28.00 96.22

90.00 11 47 41 3619.79 -17.53 138.44 17.20 67.40 12 48 1 3019.8 -20.44 130.98

100.00 18 17 5 2744.32 -29.50 77.77 20.41 84.95 17 2 49 2144.3 -29.89 88.99

100.00 12 35 12 3466.30 -15.32 126.13 16.16 64.01 13 52 58 2866.3 -18.69 118.96

110.00 18 20 3 2359.56 -34.14 48.71 20.56 91.91 18 59 22 1759.6 -33.50 39.52

110.00 12 48 44 3423.82 -11.27 120.59 13.83 57.51 13 45 47 2823.8 -15.48 114.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3479 TRA .5861 TC3-5.5091BAU .6856 9GT 3623.8 8GR 605.1 SG3 3615.6 ST 761.9 8R 320.5 SS 1654.5

ROE .1691RRA -.0354 RC3 .8381FAU .62182 RRT -.7215 RRF -.7574 RTF .9700 CRT .8186 CRS -.1829 CST -.6947

FOE .8735 FR410.4355 FC-58.4950 8SP 12258 SGB 3675.9 R23 .0696 R13 -.9710 LSA 1757.4 MSA 603.7 SSA 29.7

BDE .3868 BRA .5872 8C3 5.5725 FSP 12444 961 3652.3 SG2 416.0 THA 173.04 ELI 808.2 EL2 173.6 ALF 19.96

LAUNCH DATE NOV 7 1964 FLIGHT TIIA[ 314.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 220.18 LAp -.99

RC 271.430 GL 18.04

PLANETOCENTRIC CONIC

C3 9.234 VHL 3.039

LNCH AZMTH LNCH TIME

90.00 14 25 28

90.0O 11 47 4

100.00 16 19 57

100.00 12 35 16

110.00 18 22 21

110.00 12 49 21

DIFFERENTIAL CORRECTIONS

TOE .3540 TRA .6876

RDE .1746 RRA -.0327

FOE .8125 FRA10.4758

BOE .3947 BRA .5883

DISTANCE 707.065 EARTH TO MARS

LOt. 44.62 VL 32.828 GAL -2.38 AZL 88.36 HCA 217.03 SMA 186.15 ECC .20771 INC 1.6443 Vl 30.058

LOP 261.64 VP 22.194 GAP -5.76 AZP 91.31 TAL 348.09 TAp 203.12 RCA 147.49 APO 224.82 V2 24.965

GP 1.98 ZAL 108.06 ZAP 88.90 ETS 179.08 Z/ME[ 122.44 ETE 176.78 ZAC 87.64 ETC 257.12 CLP 88.90

DLA 25.86 RAL 162.79 RAO 6587.3 VEL 11.429 PTH 1.98 VHp 2.791DpA 6.99 RAp 172.78 ECC 1.1520

L-I TIME INJ LAT INJ L.C_G |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3109.30 -27.15 104.32 20.50 81.64 15 17 17 2509.3 -28.03 95.76

3627.38 -17.33 138.91 17.55 67.25 12 47 31 5027.4 -20.26 131.47

2740,24 -29.53 77.47 20.81 85.11 17 5 37 2140.2 -29.89 68.69

3471.67 -15.16 126.45 18.52 63.92 13 53 8 2871.7 -18.54 119.29

2357.25 -34.13 48.53 20.95 92.01 19 1 38 1757.2 -33.48 39.35

3427.43 -11.14 120.79 14.20 57.47 13 46 29 2827.4 -15.35 114.22

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3-6.0057 BAU .7485 SGT 3985.0 8GR 607.6 SG3 3601.7 ST 804.8 SR 330.1 SS 1653.7

RC3 .8328 FAU .81925 RRT -.7138 RRF -.7454 RTF .9752 CRT .7866 CRS -.1539 CST -.7267

FC-58.0588 BSP 13545 SG8 4031.0 RZ3 .0595 R13 -.9759 LSA 1776.2 MSA 607.5 SSA 29.8

8C5 6.0652 FSP 12373 SGt 4008.8 562 423.2 TMA 173.72 ELI 848.1EL2 193.4 ALF 18.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE NOV 7 1964 FLIGHT TIME 316.00

HELIOCENTRIC CONIC

RL 140=24 LAL -.00 L_L 44.62 VL 32.827 GAL

RP 219.81 LAP -1.02 LOP 262.76 VP 22.239 GAP -5.96

RE 272.833 GL 18.10 GP 1.92 ZAL 108.41 ZAP 86.91

PLAN(TOCEMTR|C CONIC

C3 9.269 VHL 3.045 OLA 26.78 RAL 163.18 RAO 6567.3

LNCH AZMTH LNCH TIM( L-I TIME IMJ LAT INJ LONG

90.00 14 29 33 3101.61 -27.23 105.77

90.00 11 46 $ 3636.55 -17.09 139.48

100.00 16 23 13 2735.17 -29.55 77.10

100.00 12 35 G 3478.23 -14.96 126.84

110.00 18 24 56 2354.31 -34.12 48.30

110.00 12 49 52 3431.85 -10.98 121.05

ARRIVAL DATE SEP 19 1965

DISTANCE 711.152 EARTH TO MARS

-2.41AZL 88.35 HCA 218.16 SMA 186.14 ECC .20776 INC 1.6523 vt 30.058

AZP 91.30 TAL 345.89 TAp 204.04 RCA 147.47 Apo 224.81 V2 25.006

ETS 179.17 ZAE 120.22 ETE 176.99 ZAC 87.41ETC 257.21CLP 86.91

VEL 11.431PTH 1.98 VHp 2.800 OPA 7.50 RAP 171.96 ECC 1.1525

INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20.94 81.91 15 21 14 2501.6 -28.07 95.20

17.90 67.07 12 46 42 3036.5 -20.05 132.05

21.23 85.30 17 8 48 2135.2 -29.89 68.31

16.89 63.81 13 33 4 2878.2 -18.36 119.69

21.35 92.15 19 4 10 1754.3 -33.45 39.12

14.59 57.42 13 47 4 2831.8 -15.19 114.47

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERM[NA;|ON ACCURACY

TOE .3589 TRA .7915 TC3-6.4969 8AU .8116 SGT 4346.3 8GR 609.8 363 3578.7 ST 849.1SR 339.8 SS 1661.5

ROE .1801RRA -.0299 RC3 .8261FAU .61507 RRT -.7041RRF -.7332 RTF .9791 CRT .7545 CRS -.1421CST -.7532

FDE .7416 FRAtO.5017 FC-57.4477 8SP 14832 SG8 4388.8 R23 .0520 R13 -.9797 LSA 1794._ HSA 611.8 SSA 30.0

BOE .4016 BRA .7920 BCS 6.5492 FSP 12277 SG1 4367.6 SG2 430.9 THA 174.30 EL1 889.4 EL2 212.9 ALF 17.86

LAUNCH DATE NOV 7 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DISTANCE 715.207 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 52.826 GAL -2.45 AZL 88.34 HCA 219.28 SMA 186.13 ECC .2078§ INC 1.6597 vl 30.058

RP 219.44 LAP -1.05 LOP 263.89 VP 22.284 GAP -6.17 AZP 91.29 TAL 545.68 TAP 204.96 RCA 147.44 APO 224.81 V2 25.047

RC 274.220 GL 18.14 GP 1.87 ZAL 108.78 ZAp 84.95 ITS 179.25 ZAE 118.01ETE 177.19 ZAC 87.18 ETC 257.30 CLp 84.95

PLAN(TOCENTR IC CONIC

C3 9.309 VHL 3.0510LA 26.67 RAL 163.59 RAD 6567.3 VEL 11.432 pTH 1.98 VHp 2.813 DpA 7.60 RAp 171.16 (CC 1.1532

LNCH AZNTH LMCH TIME L-I TIM( IMJ LAT INJ LONG INJ RT ASC IMJ AZIdTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 34 6 3092.69 -27.31 103.13 21.40 82.22 15 25 39 2492.7 -28.11 94.55

90.00 11 44 48 3647.14 -16.81 140.13 18.27 66.87 12 45 35 3047.1 -19.80 132.73

100.00 16 26 53 2729.15 -29.59 76.65 21.68 85.53 17 12 22 2129.2 -29.89 67.86

100.00 12 34 43 3485.92 -14.73 127.29 17.28 63.69 13 32 49 2885.9 -18.14 120.17

110.00 18 27 48 2350.78 -34.11 48.02 21.78 92.51 19 6 59 1750.8 -33.42 38.85

110.00 12 50 17 3437.05 -10.78 121.31 15.00 57.36 13 47 34 2837.1 -15.01 114.76

DIFFERENTIAL CORRECTION9 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3617 TRA .8970 TC3-8.9820 8AU .8749 SGT 4708.1 SGR 611.9 663 3547.9 ST 893.0 6R 349.4 SS 1657.1

ROE .1857 RRA -.0270 RC3 .8188 FAU .60971 RRT -.6938 RRF -.7206 RTF .9821 CRT .7220 CRS -.1279 CST -.7755

FOE .6612 FRA10.5062 FC-56.7026 8SP 16097 8C, B 4747.7 R23 .0462 R13 -.9826 LSA 1812.5 MSA 615.8 SSA 30.1

8DE .4065 ORA .8974 803 7.0299 FSP 12148 6GI 4727.4 862 458.9 THA 174.80 ELI 950.4 EL2 232.0 ALF 16.85

LAUNCH DATE NOV 7 1964 F_IGHT TIME 320.00 ARRIVAL DATE SEP 23 1965

HEL|OCENTRIC CONIC OI STANCE 719.289

RL 148.24 LAL, -.00 LOL 44.62 VL 52.626 GAL -2.49 AZL 88.33 HCA 220.40 SMA

RP 219.07 LAP -1.08 LOP 266.02 VP 22.529 GAP -6.37 AZP 91.27 TAL 345.45 TAp

RC 275.589 GL 18.18 GP 1.82 ZAL 109.18 ZAp 83.01ETS 179.33 ZAE 115.83 ETE

PLANETOCENTRIC CONIC

C3 9.354 VHL 3.058 OLA 26.54 RAL 164.02 RAO 6567.3 VEL 11.434 PTH 1.98 VHP

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

90.00 14 39 6 5082.69 -27.40

90.00 11 43 15 3659.01 -16.49

100.00 16 30 54 2722.26 -29.62

100.00 12 34 8 3494.67 -14.46

110.00 16 30 56 2346.67 -34.10

110.00 12 50 35 3443.03 -10.56

DIFFERENTIAL CORRECTIONS

TOE .3630 TRA 1.0052 TC3-7.45510AU .9378

ROE .1913 RRA -.0241RC3 .8104 FAU .60280

FOE .5756 FRAlO.4965 FC-55.7926 OSP 17568

BOE .4103 8RA 1.0055 BC3 7.4991FSP 11996

EARTH TO MARS

186.12 ECC .20796 INC 1.6669 vt 30.058

205.86 RCA 147.42 Apo 224.83 V2 25.088

177.37 ZAC 86.97 ETC 257.39 CLP 83.01

2.829 OpA 7.88 RAp 170.39 ECC 1.1539

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

102.41 21.89 82.56 15 30 29 2482.7 -28.15 93.82

140.85 18.66 66.65 12 44 14 3059.0 -19.51 133.48

76.15 22.15 85.80 17 16 16 2122.3 -29.89 67.35

127.81 17.68 63.55 13 52 22 2894.7 -17.90 120.70

47.70 22.23 92.50 19 10 3 1746.7 -33.38 38.53

121.63 15.42 57.30 13 47 58 2843.0 -14.80 115.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5068.3 SGR 613.7 SG3 3508.5 ST 938.1 SR 359.0 SS 1652.0

RRT -.6024 RRF -.7077 RTF .9845 CRT .6893 CRS -.1119 CST -.7944

8GB 5105.3 R23 .0468 Rt3 -.9848 LSA 1830.9 HSA 620.2 SSA 30.1

SGt 5085.7 SG2 447.1 THA 175.24 ELI 972.6 EL2 250.8 ALF 15.86

LAUNCH DATE NOV 7 1964 FLIGHT TIME 322.00 ARRIVAL DATE SIP 25 1965

HELIOCENTRIC C(_IC DISTANCE 723.379

RL 148.24 LAL -.00 LOL 44.62 VL 32.826 GAL -2.53 AZI. 88.33 HCA 221.54 SMA

RP 218.70 LAP -1.11 LOP 266.15 VP 22.374 GAP -6.56 AZP 91.25 TAL 345.21 TAP

RC 276.940 GL 18.20 GP 1.77 ZAL 109.60 ZAP 85.10 ITS 179.45 ZAE 113.67 ETE

PLANETOCENTRIC CON|C

C3 9.403 VHL 3.066 OLA 26.59 RAL 164.47 RAO 6567.3 VEL 11.436 PTH 1.98 VHP

EARTH TO MARS

186.12 ECC .20810 INC 1.6738 vl 30.058

206.75 RCA 147.39 APO 224.85 V2 25.128

177.55 ZAC 86.76 ETC 257.48 CLP 81.09

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

90.00 14 44 29 3071.72 -27.50

90.00 11 41 28 3672.04 -16.15

100.00 16 35 16 2714.56 -29.66

100.00 12 33 22 3504.44 -14.17

110.00 18 34 20 2342.01 -34.09

110.00 12 50 47 3449.76 -10.52

DIFFERENTIAL CCnRECTION8

TOE .3619 TRA 1.1154 TC3-7.9170 BAU 1.0004

ROE .1970 RRA -.0210 RC3 .8015 FAU .59473

FOE .4818 FRA10.4685 FC-54.7549 9SP 18615

BOE .4120 8RA 1.1156 BC3 7.9574 FSP 11819

2.847 DPA 8.16 RAp 169.65 ECC 1.1548

|NJ LONG INJ RT ASC INJ AZIdTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

101.62 22.41 82.95 15 35 41 2471.7 -28.19 93.02

141.64 19.06 66.41 12 42 40 3072.0 -19.19 134.30

75.58 22.65 86.10 17 20 51 2114.6 -29.89 66.78

$28.38 18.11 63.40 13 31 46 2904.4 -17.62 121.30

47.34 22.70 92.71 19 13 22 1742.0 -33.34 38.18

122.00 15.86 57.25 13 48 17 2849.8 -14.56 115.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5428.4 $GR 615.5 SG3 3461.7 ST 982.6 SR 368.6 SS 1645.4

RRT -.6705 RRF -.8946 RTF .9864 CRT .6558 CR$ -.0934 CST -.8106

SGB 5461.1 R25 .0385 R13 -.9867 LSA 1848.8 MSA 624.3 SSA 30.1

SG1 5442.1 SG2 455.4 THA 175.62 EL1 1014.2 EL2 269.8 ALF 14.90
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JPi_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.DO LOL 44.62-VL 32.826

RP 216.34 LAP -1.14 LOP 267.28 VP 22.420

RC 278.273 GL 18.22 GP 1.72 ZAL 119.05

PLANETOCENTRIC CONIC

C3 9.458 VHL 3.075 OLA 26.23 RAL 164.94

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT

90.00 14 50 13 3059.94 -27.59

90.00 1_ 39 30 3686.10 -15.75

100.00 16 39 59 2706.11 -29.70

IO0.OO 12 32 26 3515.16 -13.84

110.00 18 37 59 2336.82 -34.07

110.00 12 50 54 3457.22 -10.04

DIFFERENTIAL CORRECTIONS

TOE .3599 TRA 1.2282 TC3-8.3622 BAU 1.0621

ROE .2026 RRA -o0180 RC3 .7912 FAU .58529

FOE .3879 FRAlO.4344 FC-53.5736 BSP 19865

BOE .4!25 8RA 1.2284 BC3 8.3995 FSP li631

FLIGHT T|NE 324.00 ARRIVAL DATE SEp Z7 1965

DISTANCE 727.476 EARTH TO MARS

GAL -2.58 AZL 88.32 HCA 222.67 SMA 186.12 ECC .20827 INC 1.6805 vl 30.059

GAP -6.75 AZP 91.24 TAL 344.96 TAP 207.63 RCA 147.36 APO 224.89 V2 25.168

ZAp 79,21 ITS 179.48 ZAE 111.54 ETE 177.71 ZAC 86.56 ETC 257.57 CLp 79.21

RAD 6567.3 VEL 11.439 PTH 1.98 VHP 2.869 DFA 8.41 RAP 168.94 ECC 1.1557

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

100.77 22.95 83.36 15 41 12 2459.9 -28.22 92.16

142.50 19.48 66.16 12 40 57 3086.1 -18.84 135.18

74.95 23.16 86.42 17 25 4 2106.1 -29.88 66.15

129.01 18.55 63,24 13 31 1 2915.2 -17.32 121.95

46.93 23._9 92.95 19 16 56 1736.9 -33.29 37.78

122.40 16.33 57.15 13 48 31 2857.2 -14.30 115.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5780.1 8GR 617.0 $G3 3408.1 ST 1028.3 SR 377.9 SS 1639.9

RRT -.6577 RRF -.6810 RTF .9879 CRT .6222 CRS -.0741 CST -.8248

SGB 5812,9 R23 .0358 R13 -.9881 LSA 1869.0 MSA 628.5 SSA 30.0

SG1 5794.4 SG2 463.6 THA 175.96 ELI 1057.1 EL2 287.8 ALF 13.94

LAUNCH DATE NOV 7 1964 FLIGHT TIME 326.00 ARRIVAL DATE 9EP 29 1965

HELIOCENTRIC COH1C

RL 148.24 LAL -.00 LOt. 44.62 VL 32.827

RP 217.98 LAp -1.17 LOP 268.42 VP 22.465

RC 279.589 GL 18.23 GP 1.68 ZAL 110.53

PLANETOCENTRIC CONIC

C3 9.518 VHL 3.085 OLA 26.04 RAL 165.44

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

go.oo 14 3_ 15 3047.43 -2T.69

90.00 11 37 24 3701.09 -15.33

100.00 16 44 57 2696.98 -29.73

100.00 12 31 22 3526.78 -13.48

110.00 18 41 53 2331.12 -34.05

110.00 12 50 56 3465.40 -9.74

DIFFERENTIAL CORRECTIONS

TO( .3343 ERA 1.3432 TC3-9.7929 BAU 1.1233

ROE .2083 RRA -.0150 RC3 .7805 FAU .57478

FOE .2900 FRAlO.3836 FC-52.2798 BSP 21096

BOE .4112 BRA 1.3433 8C3 8.8275 FSP 11418

OISTANCE 731.380 EARTH TO MARS

GAL -2.62 AZL 88.31 HCA 223.81 SMA 186.13 ECC .20848 INC 1.6869 Vl 30.058

GAP -6.94 AZ1P 91.22 TAL 344.69 TAP 208.50 RCA 147.33 APO 224.94 V2 25.208

ZAP 77,36 ITS 179.55 ZAE 109.44 ETE 177.86 ZAC 86.37 ETC 257.65 CLP 77.36

RAO 6567.5 VEL 11.441 PTH 1.98 VHP 2.893 DpA 8.66 RAp 168.26 ECC 1.1566

INJ LONG INJ RT ASC ]NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

g9.87 23.51 83.81 15 47 2 2447.4 -28.26 91.25

143.40 19.92 65.90 12 39 5 3101.1 -18.46 136.12

74.27 23.70 86.78 17 29 54 2097.0 -29.86 65.47

129.88 19.01 63.07 13 30 9 2926.8 -16.99 122.65

46.49 23.70 93.21 19 20 44 1731.1 -33.23 37.35

122.84 16.61 57.07 13 48 41 2865.4 -14.01 116.34

M|D-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

gGT 6130.1 6CA_ 618.5 66_ 3348.0 ST 1074.1 SR 387.3 99 1633.3

RRT -.6446 RRF -.6672 RTF .9891 CRT .5881 CR8 -.0532 CST -.8372

SGB 6161.2 R23 .0337 R13 -.9893 LSA 1889.5 MSA 632.7 ssA 30.0

SG1 6143.2 SG2 471.9 THA 176.26 EL1 1100.1 ELI 305.8 ALF 12.99

LAUNCH DATE NOV 7 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00 LOL 44.62 VL 52.827 GAL

RF 211.62 LAp -1.20 LOP 269.56 VP 22.511 GAp

RC 260.667 GL 18.24 GP 1.63 ZAL 111.02 ZAp

PLANETOCENTRIC CONIC

C3 9.584 VHL 3.0g6 OLA 25.84 RAL 165.95

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 2 34 3034.32 -27.78

gO.DO 11 35 9 3716.90 -14.89

tOO.D0 16 50 14 266T.22 -29.77

100.00 12 30 11 3539.24 -13.09

110.00 18 46 1 2324.95 -34.03

110.00 12 50 53 3474.27 -9.41

DIFFERENTIAL CORRECTIONS

TDE .3464 TRA 1.4600 TC3-9.2074 8AU 1.1838

RDE .2141RRA -.0118 RC3 .7694 FAU .56361

FOE .1QLZ3 FRAtD.StS7 FC-50.9113 B_P 22267

8DE .4073 BRA 1.4601 8C3 9.2394 FSP 11185

DISTANCE 735.692 EARTH TO MARS

-2.67 AZL $_.31HCA 224.95 SMA 186.14 ECC .20871 INC 1.6930 VI 30.058

-7.13 AZP 91.20 TAL 344.41 TAp 209.36 RCA 147.29 APO 224.99 V2 25.246

75.55 ETS 179.61 ZAE 107.37 ETE 178.00 ZAC 86.19 ETC 257.13 CLP 75.54

RAD 6567.3 VEL 11.444 pTH 1.99 vHp 2.921DpA 8.89 RAp 167.62 ECC 1.1517

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

98.92 24.09 84.27 15 53 8 2434.3 -28.28 90.29

144.35 20.38 65.64 12 37 6 3116.9 -18.06 157.11

73.55 24.26 87.16 17 35 1 2087.2 -29.85 64.75

130.41 19.48 62.89 13 29 10 2939.2 -16.63 123.40

46.01 24.23 93.50 19 24 45 1725.0 -33.17 36.88

123.32 17.31 56.99 13 48 47 2874.3 -13.69 116.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6474.9 SIR 620.1 $63 3283.0 ST 1118.8 SR 596.6 99 1626.0

RRT -.6313 RRF -.6535 RTF .9902 CRT .5523 CRS -.0289 CST -.8477

SGS 6504.6 R23 .0322 R13 -.9903 LSA 1909.5 MSA 637.1 SSA 29.8

SG1 6486.8 SG2 480.1THA 176,52 ELI 1141L9 EL2 323.9 ALF 12.06

LAUNCH DATE NOV 7 1964 FLIGHT TIME 330.00

HELIOCENTRIC CONIC D|STANCE 739,810

RL 148.24 LAb -.00 LOt. 44.62 VL 32.828 GAL -2,73 AZL 88.$0 HCA

RP 217.27 LAp -1.22 LOP 270.71 _p 22.556 GAP -7.31 AZP 91.16 TAt.

RC 282.167 GL 18.23 GP 1.58 2AL 111.54 ZAP 73.77 ITS 179.67 ZAE

PLANETOCENTRIC CONIC

ARRIVAL DATE OCT 3 1965

EARTH TO MARS

226.10 SMA 186.16 ECC .20891 INC 1.6989 vl 30.058

344.11 TAp 210.21 RCA 147.26 APO 225.06 V2 25.287

105.34 ETE 178.13 ZAC 96.02 ETC 257.81 CLP 73.76

C3 9.656 VHL 3.107 OLA 25.62 RAL 166.48 RAD 6567.$ VEL 11.447 PTH 1.99 VHP 2.951 OpA 9.10 RAp 167.01 ECC 1.1589

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZIATH INJ TIME PO C9T TIH INJ 2 LAT INJ 2 LONG

90.00 15 9 8 3020.69 -27.87 97.93 24.69 84.76 15 39 28 2420.7 -28.30 99.29

90.00 11 32 49 3733.46 -14.43 145.34 20.65 65.37 12 35 3 3133.5 -17.63 138.13

100.00 16 53 46 2676.90 -29.80 72.7g 24.93 8T.56 17 40 23 2076.9 -29,62 63.98

100.00 12 28 52 3552.49 -12.68 131.18 19.98 62.70 13 28 5 2952.5 -16.24 124.19

110.00 18 50 22 2318.33 -34.00 45.50 24.78 93.80 19 29 0 1718.3 -33.10 36.57

110.00 12 50 45 3483.82 -9.06 123.83 17.83 36.90 13 48 49 2883.8 -13.35 117.37

OIFFERENTIAL C_RECTtON9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3357 TRA 1.5791 TC$-9.6032 BAU 1.2435 $GT 8813.9 $GR 821.7 863 3213.0 87 1163.5 SR 405.7 S$ 1619.0

ROE .2t99 RRA -.0086 RC3 .7579 FAU .55154 RRT -.6177 RRF -.6397 RTF ,9910 CRT .5154 CRS -.0036 CST -.8574

FDE .OT4_ FRAlO.2385 FC-49.4521 BDP 23456 SO,8 6842.2 R23 .0509 R13 -o9911 LSA 1930.8 MSA 640,9 SDA 29.7

6DE .4013 BRA 1.5791 BC3 9.6331 FSP 10935 $G1 6824.9 962 488.1 THA 176.76 ELI 1183.9 EL2 541.7 ALF 11.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 216.91 LAP -1.25

RC 283.431GL 18.22

PLANETOCENTR IC CDNIC

C3 9.733 VHL 3.120

LNCH AZMTH LNCH TIME

90.00 15 15 55

90.00 11 50 25

100.00 17 I 32

100.00 12 27 28

110.00 18 54 56

110.00 12 50 54

FLIGHT TIME 332.00 ARRIVAL DATE OCT 5 1965

DISTANCE 743.935 EARTH TO MARS

LOL 44.62 VL 32.829 GAL -2.78 AZL 88.30 HCA 227.25 SNA 186.18 ECC .20927 INC 1.704_ vl 30.058

LOP 271.86 VP 22.601 GAP -7.49 AZP 91.16 TAL 543.80 TAp 211.05 RCA 147.22 APO 225.14 V2 25.327

GP 1.54 ZAL 112.09 ZAp 72.02 [TS 179.73 ZAE 103.34 ETE 178.25 ZAC 85.86 (TC 257.88 CLP 72.02

DLA 25.39 RAL 167.03 RAD 6567.4 VEL11.451 pTH 1.99 VHP 2.984 DpA 9.50 RAP 166.45 ECC 1.1602

L-] TIME INJ LA1 |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3006.61 -27.95 96.91 25.31 85.27 16 6 1 2406.6 -28.31 88.28

3750.71 -13.93 146.37 21.35 65.10 12 32 56 3150.7 -17.18 139.20

2666.06 -29.83 71.98 25.43 87.98 17 45 58 2066.1 -29.79 63.18

3566.49 -12.24 131.99 20.49 62.52 13 26 55 2966.5 -15.83 125.03

2311.28 -33.96 44.95 25.34 94.12 19 33 27 1711.3 -35.02 35.84

3494.04 -8.68 124.38 18.37 56,81 13 48 48 2894.0 -12.99 117.93

DIFFERENTIAL CORRECTIONS

TOE .3231 TRA 1.7011 TC3-9.9775 BAU 1.3020

RDE .2257 RRA -.0055 RC3 .7457 FAU .53853

FOE -.0303 FRAlO.1518 FC-47.8992 BSP 24620

80E .3941 BRA !.7011 8C310.0053 FSP 10677

LA_CH 0ATE HOV 7 1964

HELIOCENTRIC C(3NIC

RL 148.24 LAL -.OO LOt. 44.62 VL 32.831 GAL

RP 216.57 LAP -1.28 LOP 273.02 Vp 22.647 GAP

RC 284.879 GL 18.20 GP 1.50 ZAL 112.66 ZAP

PLANETOCENTR IC CONIC

CS 9.818 VHL 3.133

LNCH AZMTH LMCH TIME

90.00 15 22 55

90.00 11 27 57

100.00 17 7 34

100.00 12 25 59

110.00 18 59 44

110.00 12 50 18

DIFFERENTIAL C_RRECTION8

TOE .3190 TRA 1.8383 TC-10.2875 BAU 1.3537

ROE .2307 RRA -.0081 RC3 .7298 FAU .52091

FOE -.0522 FRAIO.1392 FC-45.9343 8SIP 26044

BOE .3937 BRA 1.8383 BC310.3134 FSP 10588

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7146.2 8GR 623.2 SG3 3138.0 ST 1209.6 SR 414.7 SS 1612.7

RRT -.6038 RRF -.6256 RTF .9917 CRT .4782 CRS .0217 CST -.8665

SGB 7173.4 R23 .0299 R13 -.9918 LSA 1954.5 MSA 644.3 9SA 29.5

SG1 7156.2 802 498.1 THA 176.97 ELI 1227.3 EL2 359.0 ALF 10.19

FLIGHT TIN( 334.00 ARRIVAL DATE OCT 7 1965

DISTANCE 746.063 EARTH TO MARS

-2.84 AZL 86.29 HCA 228.40 SMA 186.20 ECC .20959 INC 1.7101 vl 30.058

-7.67 AZP 91.14 TAL 343.47 TAp 211.87 RCA 147.17 APO 225.22 V2 25.365

70.32 ETS 179.78 ZAE 101.38 ETE 178.36 ZAC 85.71 ETC 257.95 CLP 70.52

DLA 25.14 RAL 167.59 RAD 6567.4 VEL 11.455 PTH 1.99 VHP 3.019 OpA 9.47 RAp 165.92 ECC 1.1616

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME 1=0 CST TIM INJ 2 LAT INJ 2 LONG

2992.10 -28.03 95.86 25.95 85.79 16 12 47 2392.1 -28.32 87.20

3768.63 -13.42 147.43 21.87 64.83 12 30 45 3168.6 -16.70 140.30

2654.72 -29.85 71.14 26.05 88.42 17 51 49 2054.7 -29.75 62.34

3581.24 -11.78 132.83 21.03 62.33 13 25 40 2961.2 -15.39 125.91

2303.80 -33.93 44.37 25.93 94.47 19 38 8 1703.8 -32.94 35.27

3504.93 -8.27 124.96 18.93 56.71 13 48 43 2904.9 -12.59 118.53

MID-COURSE ExECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7462.5 SGR 622.3 SG3 3052.3 ST 1272.2 SR 422.1 SS 1618.6

RRT -.5870 RRF -.6068 RTF .9922 CRT .4494 CRS .0243 CST -.8811

SG4B 7488.4 R23 .0266 R13 -.9922 LSA 2001.5 MSA 640.1 SSA 29.6

SGI 7471.5 862 503.2 THA 177.18 EL1 1287.5 EL2 372.6 ALF 9.26

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.OO

RP 216.22 LAP ol.31

RC 285.910 GL 18.17

PLANETOCENTRIC CONIC

CS 9.909 VHL 3.148

LNCH AZNTN LNCH TIME

ga. O0 15 50 4

90.00 11 25 27

100.00 17 13 46

100.00 12 24 26

110.00 19 4 41

110.00 12 50 O

LOL

LOP 274.17VP 22.692 GAP -7.84 A ZP 91.11 TAL 343.15 TAp 212.69 RCA 147.13 AFO 225.52 V2 25.404

GP 1.45 ZAL 113.25 ZkP 68.66 ETS 179.83 ZAE 9g.46 ETE 178.47 ZAC 85.57 ETC 258,02 CLP 68.65

DLA 24.67 RAL 168.16 RAD 6567.4 VEL 11.459 pTH 1.99 VHp 3.057 DFA 9.64 RAp 165.44 ECC 1.1631

L-I TIME INJ LAT [NJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIH [NJ 2 LAT INJ 2 LONG

2977.37 -28.10 94.78 26.61 86,32 16 19 41 2577.4 -28.31 86.13

5787.03 -12.88 148.52 22.40 64.56 12 28 34 3187.0 -16.20 141.42

2643.05 -29.87 70.27 26.69 88.88 17 57 49 2043.0 -29.71 61.47

3596.58 -11.29 133.71 21.59 62.14 13 24 23 2996.6 -14.93 126.81

2295.99 -33.88 43.76 26.54 94.82 19 4_ 57 1696.0 -32.84 34.68

3516.40 -7.84 125.57 19.51 56.62 13 48 36 2916.4 -12.18 119.16

FLIGHT TIME 336.00 ARRIVAL OATE OCT 9 1965

DISTANCE 752.202 EARTH TO MARS

44.62 VL 32.832 GAL -2.90 AZL 88.28 HCA 229.56 3NA 186.23 ECC .20995 INC 1.7155 vl 30.058

DIFFERENTIAL CORRECTIONS

TOE .2954 TRA 1.9392 TC-10.6370 8AU 1.4123

ROE .2370 RRA .0005 RC3 .7189 FAU .50888

FOE -.2026 FRA 9.9899 FC-44.4619 8SP 27025

BDE .3787 BRA 1.9392 6C310.6613 FSP 10226

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CCNIC

RL 148.24 LAL -.00

RP 215.88 LAP -1.33

RC 287.127 GL 18.13

PLAN(TOCENTRIC CONIC

C3 10.007 VML 3.163

LNCH AZMTH LNCH TIME

90.00 15 37 23

90.00 11 22 35

100.00 17 20 9

100.00 12 22 30

110.00 19 9 30

110.00 12 49 38

DIFFERENTIAL CCRRECTIONS

TDE .2700 TRA 2.0844 TC-10.9393 BAU 1.4692

ROE .2431 RRA .0039 RC3 .7072 FAU .49574

FOE -.3335 FRA 9.8499 FC-42.8887 BSP 28010

8DE .3633 8RA 2.0844 8C310.9821 FSP 9891

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 7783.5 SGR 625.2 SG3 2974.6 ST 1511.4 SR 431.5 SS 1606.5

RRT -.5744 RRF -.5951 RTF .9927 CRT .4055 CRS .0643 CST -.8852

SGB 7808.6 R23 .0273 R13 -.9g28 LSA 2016.7 HSA 647.1 SSA 29.1

SGI 7791.9 SG2 311.2 THA 177.35 EL1 1324.2 EL2 390.6 ALF 8.$3

FLIGHT TIM( 338.00 ARRIVAL DATE OCT 11 1965

DISTANCE 756.348 EARTH TO MARS

LOL 44.62 VL 32.834 GAL -2.97 AZL 88.28 HCA 230.72 SMA 186.26 ECC .21033 INC 1.7207 vl 30.058

LOP 275.33 VP 22.737 GAP -8.01 AZP 91.09 TAL 342.77 TAp 213.50 RCA 147.08 APO 225.43 V2 25.442

GP 1.41 ZAL 113.88 ZAP 67.04 ETS 179.87 ZAE 97.58 ETE 1_8.57 ZAC 85.44 ETC 258.08 CLP 67.03

DLA 24.38 RAL 168.78 RAD 6367.4 VEL 11.463 PTH 1.99 VHP 3.098 DpA 9.78 RAP 164.99 ECC 1.1647

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2962.35 -28.16 93.69 27.28 86.87 16 26 45 2362.4 -28.29 85.03

3805.96 -12.33 149.63 22.96 64.30 12 26 21 3206.0 -15.68 142.57

2630.99 -29.89 69.38 27.35 89.35 18 4 0 2031.0 -29.68 60.58

3612.55 -10.78 134.62 22.16 61.95 13 23 2 3012.6 -14.45 127.76

2287.83 -33.83 43.13 27.16 95.19 19 47 58 1687.8 -32.75 34.06

3328.48 -7.39 126.21 20.12 36.53 13 48 26 2928.5 -11.74 119.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8096.3 8GR 627.8 SG3 2893.5 8T 1354.1 9R 440.5 SS 1598.4

RRT -.5617 RRF -.5830 RTF .9932 CRT .3611 CR3 .1007 CST -.8906

3GB 6120.8 R23 .0276 R13 -.9933 LSA 2038.9 MSA 651.7 SSA 28.7

SG1 8104.0 $62 518.9 THA 177.50 ELI 1364.3 EL2 407.7 ALF 7.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 196A)

LAUNCH DAlE NOV T 1964 FLIGHT TIME 340.00 ARRIVAL OAT( OCT t3 1965

HELIOCENTRIC CONIC DISTANCE 760.498

RL 148.24 LAL -.00 LOt. 44.62 VL 32.836 GAL -3.04 AZL 88.27 HCA

RP 215.54 LAP -1.36 LOP 276.50 VP 22.782 GAP -8.18 AZP 91.07 TAL

RC 288.329 GL 18.09 GP 1.37 ZAL 114.50 ZAP 65.46 ETS 179.91 ZAE

PLANETOCENTRIC CONIC

C3 10.112 VHL 3.180 OLA 24.28 RAL 169.39 RAO 6587.4 V[L 11.467 PTH

EARTH TO MARS

231.89 SNA 186.29 ECC .21975 INC 1.7257 vl 39.058

342.40 TAp 214.29 RCA 147.03 APO 225.55 V2 25.480

95.73 ETE 178.67 ZAC 85.32 ETC 258.i3 CLP 65.45

1.99 VHP 3.140 DpA 9.91 RAp 164.59 (CC 1.I664

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 44 50 2947.11 -28.21 92.58 27.97 87.43 I6 33 57

go,o0 11 20 23 3825.39 -11.75 150.77 23.54 64.05 12 24 8

100.00 17 26 43 2618,61 -29.89 68.45 28.02 8g.84 18 10 22

100.00 12 21 10 3629.12 -10.25 135.57 22.76 81.77 13 21 40

110.00 19 15 10 2279.34 -33.78 42.47 27.80 95.58 19 53 9

110.00 12 49 13 3811.16 -6.91 126.98 20,74 56.44 13 48 14

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .2434 TRA 2.2144 TC-11.2512 BAU 1.5240 $GT 8399.7 SGR 830.1SG3 2809.5

RDE .2A92 RRA .0071 RC3 .6949 FAU .48172 ART -.5487 RRF -.$706 RTF .9936

FDE -.4565 FRA 9.7149 FC-41.2410 BSP 29016 $GB 6423.3 R25 .0278 R13 -.9936

8GE .3483 8RA 2.2144 6C3i1.2726 FSP 9575 SG1 8406.8 SG2 526.3 THA 177.63

LAUNCH DATE NOV 7 1964 FLIGHT TIME 342.00

PO CST TIN INJ 2 LAT INJ 2 LONG

2347.1 -28.27 83.91

3225.4 -15.15 143.74

2018.6 -29.59 59.66

3029.1 -13.95 128.73

1679.3 -32.64 33.42

2941.2 -11.28 120.51

ORBIT DETERHINATION ACCURACY

ST 1400.9 SR 449.1 SS 1593.2

CRT .3171CRS .1347 CST -.6962

LSA 2066.9 MSA 655.4 SSA 28.3

EL1 1408.9 EL2 423.5 ALF 6.38

ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC OISTANC[ 784.655 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 32.838 GAL -3.11AZl. 86.27 HCA 233.06 SMA 186.33 ECC .21120 INC 1.7306 vl 30.058

RP 215.21 LAp -1.38 LOP 277.67 VP 22.827 LAP -8.35 AZP 91.04 TkL 342.02 TAP 215.08 RCA 146.97 ApO 225.68 v2 25.517

RC 289.516 GL 18.04 6P 1.34 ZAL 115.15 2AP 63.92 ETS 179.95 ZAE 93.93 ETE 178.76 ZAC 85.22 ETC 258.18 CLP 63.91

PLANETC_ENTRIC CONIC

C3 10.228 VHL 3.198 OLA 23.97 RAL 170.02 RAD 6587.4 V(L 1|.472 pTH 1.99 VHP 3.|8§ DpA 10.02 RAP 164.23 ECC 1.1683

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 52 25 2931.70 -28.25 91.45 28.69 87.99 16 41 17 2331.7 -28.23 82.79

90.00 11 17 30 3845.28 -11.15 151.93 24.14 63.80 12 21 55 3245.3 -14.69 144.93

100.00 17 33 27 2605.95 -29.89 67.51 28.71 90.33 18 16 53 2005.9 -29.52 58.73

100.00 12 19 29 3846.26 -9.70 136.54 23.38 61.59 13 20 15 3046.3 -13.42 129.73

110.00 19 20 39 2270.55 -33.T2 41.T9 28.47 95.g6 19 59 30 1670.6 -32.53 32.76

110.00 12 48 46 3554.42 -6.41 127.58 21.38 56.35 13 48 0 2954.4 -10.79 121.23

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2135 TRA 2._466 TC-11.5203 DAU 1.577T _T 8695.1 3_ 632.5 365 2724.2 ST 1449.3 SR 457.5 3S 1569.7

ROE .2552 Rflk .0103 RC3 .6825 FAU .46739 flRT -.5360 RRF -.5584 RTF .9939 CRT .2721 DR3 .1682 C3T -.9021

FDE -.5719 FRA 9.5774 FC-39.5699 BSP 29988 _ 8718.1 RZ3 .0279 R13 -.9939 L3A 2098.4 M3A 657.9 3SA 27.9

8DE .3328 BRA 2.3466 6C311.5407 FSP 9262 801 8701.7 SG2 535.5 THA 177.76 ELI 1455.2 EL2 438.3 ALF 5.40

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 214,88 LAP -1.41

RC 290.691 ;L 17.98

PLANETOCENTRIC CONIC

C3 10.346 VHL 3.217

LNCH AZHTH LNCH TIME

90.00 16 0 7

90.00 11 15 17

100.00 17 40 20

100.00 12 17 45

110.00 19 26 18

110.00 12 48 16

FLIGHT TIME 344.00 ARRIVAL DATE OCT 17 1965

DISTANCE 768.817 EARTH TO MARS

LOL 44.62 VL 32.640 GAL -3.i8 AZL 88.26 HCA 234.23 3MA 186.36 ECC .21169 INC 1.7353 vl 30.058

LOP 276.84 VP 22.871 GAP -8.51 AZP 91.01 TAL 541,62 TAp 215.85 RCA 146.91 APO 225.82 V2 25.S64

GP 1.30 ZAL 115.93 ZAF 62.42 ET3 lT�.gg ZAE 92.16 ETE 1T8.34 ZAC 85,12 ETC 2§8,22 CLP 62.42

OLA 23.63 RAL 170.67 RAD 6567.4 VEL 11.476 PTH 2.00 VHp 5.233 DPA 10.12 RAp 163.91 ECC 1.1705

L-I TIME 1NJ LAT IHJ LONG INJ RT kSC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2916.14 -28.28 90.32 29.41 88.56 16 48 43 2316.1 -28.18 81.65

5865.59 -10.54 155.10 24.77 65.57 12 19 43 3285.6 -14.01 146.14

2593.04 -29.68 66.55 29.42 g0.84 18 23 33 1993.0 -29.45 57.78

3663.93 -9.12 137.54 24.02 61.41 13 18 49 3063.9 -12.87 130.75

2261.49 -53.65 41.09 29.14 96.38 _ 20 4 0 1661.5 -32.40 32.08

3568.24 -5.89 128.31 22.05 56.27 13 47 45 2968.2 -10.28 121.98

DIFFERENTIAL CORRECTION3 MID-COURSE (xECUT1ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1814 TRA 2.4828 TC-11.7619 BAU 1.6298 SGT 8981.1 SGR 834.8 SO3 2656.9 ST 1500.8 39 465.7 $3 1587.5

ROE .2613 RRA .0134 RC3 .6697 FAU .45252 RRT -.5235 RRF ".5462 RTF .9941 CRT .2271 CRS .2008 CST -.SOTS

FOE -.6816 FRA 9.4376 FC-37.8606 BSP 30951 SG8 9003.5 R25 .0281 R13 -.9942 LSA 2133.9 MSA 659.9 3SA 27.5

50E .3161 ERA 2.4826 8C311.7810 FSP 6956 361 6987.3 SG2 540.5 TMA 177.87 EL1 1504.9 EL2 452.3 ALF 4.43

LAUNCH DATE NOV 7 1984 FLIGHT TIM( 346.00 ARRIVAL DATE OCT 19 1965

EARTH TO MARS

255.41 SMA 186.41 ECC .21220 INC 1.7400 vl 30.058

341.20 TAp 216.61 RCA 146.85 APO 225.96 V2 25.590

90.44 ETE 178.92 ZAC 65.03 ETC 258.26 CLP 60.96

HELIOCENTRIC C_IC DISTANCE 772.985

RL 148.24 LAL -(00 LOL 44.62 VL 32.843 GAL -3.26 AZL 88.26 HCA

RP 214.36 LAP -1.4_ LOP 280.02 91s 22.918 GAP -9,6T _ZP 90.99 TkL

tiC 291.851GL 17.91GP 1.26 ZAL 116.53 ZAP 60.97 ETS 180.02 ZAE

PLANETOCENTRIC CONIC

C3 10.478 VHL 3.237 OLA 23.28 RAL 171.33 RAD 6567.4 VEL 11.483 PTH 2.00 VHp 3.282 OPA 10.19 RAp 163.G_ ECC 1.1724

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG iNJ RT ASC 1NJ AZI4TH INJ TINE

90.00 16 7 55 2900.48 -28.30 89.17 30.16 89.13 16 56 16

90.00 11 12 45 3886.32 -9.91 154.30 25.41 63.54 12 17 31

100.00 17 47 20 2579.92 -29.86 65.58 30.15 91.35 18 50 20

100.00 12 16 1 3682.11 -8.55 138.56 24.68 61.24 15 17 25

110.00 19 32 6 2252.19 -33.58 40.38 29.84 96.80 20 9 38

110.00 12 47 45 3582.60 -5.35 129.07 22.73 56.19 15 47 28

OIFFERENTIAL CORRECTIONS MIO-CO4JR_[ EXECUTION ACCURACy

TOE .1469 TRA 2.6228 TC-11.9765 8AU 1.6802 $67 9259.0 SGR 637.1 363 2549.6

ROE .2674 RRA .0164 RC3 .8570 FAU .43755 RRT -.5111RRF -.5342 RTF .9943

FOE -.7622 FRA g.2gsg FC-36.151_ 8SP 31912 &g6 g280.g 923 .0262 Rt3 -.9944

BDE .3051BRA 2.8229 8C511.9945 FSP 8865 SGI 9264.7 SG2 547.3 THA 177.98

PO CST TIM INJ 2 LAT INJ 2 LONG

2300.5 -28.13 80.51

3286.3 -13.41 147.37

1979.9 -29.36 56.81

3082.1 -12.30 131.80

1652.2 -32.28 51.39

2982.8 -9.75 122.75

ORBIT DETERMINATION ACCURACY

3T 1555.8 3R 473.6 SS 1586.7

CRT .1825 CRS .2315 CST -.9137

L3A 21T3.8 MSA 660.6 SSA 27,1

EL1 1558,5 EL2 464.8 ALF 3.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE N_V 7 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 21 1965

DISTANCE 777.157

-3.34 AZL 88.26 HCA 30.058

340,78 TAp 217.36 RCA 146.79 APO 226.12 25.626

88.75 (T[ 179.00 ZAC 84.95 ETC 288.29 59.54

HELIOCENTRIC CONIC

RL 148.24 LAL -.00 LOL 44.62 VL 32.845 GAL

RP 214.24 LAP -1.48 LOP 281.20 VP 22.960 GAp -8.83 AZP 90.96 ;AL

RC 292.998 GL 17.84 GP 1.23 ZAL 117.24 ZAF S9.SS [TS 180.04 ZAE

PLANETOCENTRIC CONIC

C$ 10.618 VHL 3.259 OLA 22.92 RAL 172.00 RAD 6567.4 VEL 11,489 PTH

EARTH TO MARS

236.59 SMA 186.45 [CC .21275 ]NC 1.7445 vl

V2

CLF

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC

90.00 16 15 49 2884.74 -28.32 88.02 30.92

90.00 11 10 14 3907.42 -9.26 155.51 26.08

100.00 17 54 28 2566.62 -29.84 64.59 30.90

100.00 12 14 13 3700.78 -7.92 139.61 25.36

110.00 19 38 1 2242.66 -33.50 39.64 30.5§

110.00 12 47 12 3597.50 -4.78 129,85 23.44

DIFFERENTIAL CCRRECT]ON9 MID-COURSE ExECuT|ON ACCURACY

TOE .1084 TRA 2.?635 TC-12.1687 8AU 1.7298 SGT 9528.g SGR 639.6 SG3 2462.5

ROE .2738 RRA .0193 RC3 .6444 FAU .42266 RRT -.499§ RRF -.5229 RTF .9945

FDE -.6812 FRA 9.1535 FC-34.4617 BSP 32829 SG8 9550.3 R23 .0283 R13 -.9946

8DE .2943 8RA 2.7855 8C312.1857 FSP 8368 $61 9534.2 SG2 553.8 THA 178.07

2,00 VHp 3.334 DpA 10.25 RAp 163.40 ECC 1.1747

INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

89.71 17 3 53 2284.7 -28.06 79.36

63.12 12 15 21 3307.4 -12.80 146.62

91.87 18 37 15 1966.6 -29.26 55.83

61.08 13 15 56 3100.8 -11.71 132.88

97.23 20 15 24 1642.7 -32.14 30.68

56.11 13 47 9 2997.5 -9.20 123.55

oRBIT DETERMINATION ACCURACY

ST 1612.9 SR 481.3 98 1586.8

CRT .1368 CRS .2624 CST -.919§

LSA 2216.8 MSA 660.4 SSA 26.7

EL1 1614.4 EL2 476.3 ALF 2.56

LAUNCH DATE IAC)V 7 1964 FLIGHT T11E 350.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC Co_IC 01STANCE 761.335

RL 148.24 LAL -.00 LOt. 44.62 VL 32.848 GAL -3.42 AZL 68.25 HCA

RP 213.93 LAP -1.48 LOP 282.38 vP 23.003 GAp -8.99 AZP 90.93 TAt.

RC 294.131GL 17.76 GP 1.19 ZAL 117.98 ZAp 58.18 ETS 180.07 ZAE

PLANETOCENTRIC CONIC

C3 10.767 VHL 3.281DLA 22.54 RAL 172.69 RAO 6567.4 VEL 11.496 pTH

LNCH AZMTH LNCH TZME L-| TIME INJ LAT |NJ LONG |NJ RT ASC

90,00 16 23 47 2868.96 -28.32 86.86 31.70

90.00 11 7 44 3928.90 -8.60 156.74 26.78

100.00 18 1 43 2553.18 -29.81 63.59 31.66

100.00 12 12 29 3719.91 -7.28 140.67 26.07

110.00 19 44 5 2232.94 -33.42 38.90 31.29

110.00 12 46 37 3612.91 -4.20 130.66 24.16

DIFFERENTIAL CORRECT|ONS

TOE .0673 TRA 2.9117 TC-12.3340 BAU 1.7778

ROE .2798 RRA .0222 RC3 .6319 FAU .40770

FDE -.9761FRA 9.0092 FC-32.7806 BSP 33731

BOE .2877 BRA 2.9116 BC312.3§02 F_P 8074

EARTH TO MARS

237.77 SMA 186.50 ECC .21333 INC 1.7489 vl 30.05.8

340.33 TAp 218.10 RCA 146.71 APO 226.29 V2 25.662

87.10 ETE 179.07 ZkC 84.88 [TC 258.32 CLP 59.17

2.00 VHP 3.387 DpA 10.30 RAp 163.21 ECC 1.1772

|NJ AZIATH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

90.29 17 11 36 2269.0 -27.96 78.22

62.92 12 13 13 3328.9 -12.16 149.88

92.39 18 44 16 1953.2 -29.16 54.85

60.93 13 14 29 3119.9 -11.11 133.97

97.86 20 21 18 1632.9 -32.00 29.96

36.04 13 46 50 3012.9 -8.63 124.38

N|O-COURSE (XECUT;ON ACCURACY oRBIT DETERMZNATION ACCURACY

SGT 9789.8 SGR 642.2 SG3 2375.3 ST 1673.3 SR 488.8 99 1587.7

RRT -.4681 RRF -.5121 RTF .9946 CRT ,0918 CRS .2928 CST -.9248

$GB 9810.6 fl23 .0286 R13 -.9947 LSA 2263.4 MSA 660.1 SSA 26.3

SG1 9794.6 SG2 560.2 THA 178.16 ELi 1673.9 EL2 486.6 ALF 1.66

LAUNCH DATE NOV 7 lg6A FLIGHT TIME 352.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DI STANCE 785.518

RL 148.24 LAL -.00 LOL 44.$2 VL 32.851 GAL -3.51 AZL 88.25 HCA

RP 213.62 LAP -1.50 LOP 283.57 VP 23,046 GAp -S.14 A ZP 90.90 TAL

RC 295.251 GL 17.67 GP 1.16 ZAL 118.73 ZAp 56.84 (TS 180.09 ZAE

PLANETOCENTRIC CONIC

C3 10.927 VHL 3.306 DLA 22.15 RAL 173.39 RAO 6567.4 VEL 11.503 PTH

LNCH AZMTH LNCH TIME L-I TIHE INJ LAT

90.00 16 31 50 2853.15 -28.30

90.OO 11 5 15 3950,73 -7.92

100.00 16 9 4 2539.63 -29.76

100.00 12 10 42 3739.48 -6.64

110.00 19 50 15 2223.05 -33.32

110.00 12 48 O 3628.82 -3.59

DIFFERENTIAL CORRECTIONS

TOE .0223 TRA 3.0612 TC-12.4780 BAU 1.8251

ROE .2861 RRA °0249 RC3 .6195 FAU .39295

FOE-I.06T1 FRA 8.8623 FC-31.1328 9SP 34603

BOE .2879 BRA 3.0613 BC312.4933 FSP 7788

EARTH TO MARS

238.96 SNA 186.55 ECC .2J395 IHC 1.7532 vl 30.038

339.87 TAp 218.83 RCA 146.64 APO 226.47 V2 23.997

85.50 ETE 179.14 ZAC 84.82 ETC 258.34 CLP 56.83

2.00 VHp 3.443 DPA 10.33 RAp 163.05 ECC 1.1798

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

85.71 32.49 90.87 17 19 23 2253.1 -27.86 77.07

157.99 27.49 62.72 12 11 6 3350.7 -11.52 151.15

62.59 32.44 92,92 18 51 23 1939.6 -29.04 53.86

141.77 26.80 60.79 13 13 2 3139.5 -10.48 133.09

38.14 32.03 98.10 20 27 18 1623.1 -31.84 29.22

131.50 24.91 55.98 13 46 29 3028.8 -6.03 125.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10043.6 SGR 644.8 SG3 2289.4 ST 1736.8 SR 496.2 99 1589.6

RRT -.4775 RRF -.5019 RTF .9948 CRT .0467 CRS .3225 CST -.9300

96810064.3 R23 .0288 R13 -.9948 LSA 2314.1 NSA 658.8 9SA 25.9

S6110048.3 SG2 566.3 THA 178,24 EL1 1736.9 EL2 495.6 ALF .63

LAUNCH DATE NOV 7 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE 789.705

RL 148.24 LAL -.00 LOL 44.62 VL 32.854 GAL -3.60 AZL 86.24 HCA

RP 213.31 LAP -1.52 LOP 284.78 VP 23.089 GAP -9.30 AZP 90.88 TAL

RC 296.336 GL 17.57 GP 1.13 ZAL 119.51 ZAP 55.54 ETS 180.11 ZAE

PLANETOCENTRIC CO_lIC

C3 11.098 VHL 3.331 DLA 21.74 RA_ 174.10 RAD 6567.4 VEL 11.510 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 39 56 2837.35 -28.28

90.00 11 2 48 3972.89 -7.23

100.00 18 16 29 2525.99 -29.71

100.00 12 8 56 3739.48 -5.97

110.00 19 36 32 2213.02 -33.22

110.00 12 45 23 3645.22 -2.96

DIFFERENTIAL CORRECTIONS

TOE -.0258 TRA 3,2140 TC-12.5977 BAU 1.8713

ROE .2925 RRA .0275 RC3 .6073 FAU .37833

FDE-1.1543 FRA 8.7114 FC-29,5148 9SP 35443

BDE .2936 BRA 3.2141 BC312.$123 FSP 7505

EARTH TO MARS

240.15 SNA 186.61 (CC .21460 [NC 1.7574 vl 30.038

339.40 TAp 219.54 RCA 146.56 APO 226.65 V2 23.731

83.92 ETE 179.20 ZAC 84.77 ETC 258.36 CLP 53.54

2.00 VHp 3.501 DPA 10.34 RAP 162.94 ECC 1.1826

INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

84.55 33.30 91.45 17 27 13 2237.4 -27.78 75.92

159.25 28.23 62.55 12 9 1 3372.9 -10.85 152.44

61.38 33.23 93.45 18 58 35 1926.0 -28.92 52.86

142.88 27.54 60.66 13 11 35 3159.5 -9.84 136.22

37.37 32.80 98.35 20 33 25 1613.0 -31.69 28.48

132.35 25.68 55.93 13 46 8 3045.2 -7.42 126.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710289.2 SGR 647.6 SG3 2204.2 ST 1803.6 SR 303.4 SS 1592.0

RRT -.4675 RRF -.4923 RTF .9948 CRT .0021 CR9 .3316 CST -.9350

SGB10309.6 R23 .0291 R13 -.9949 LSA 2368.2 MSA 656.9 9Sk 25.5

96110293,7 SG2 572.2 THA 178.31 EL1 1803.6 EL2 503.4 ALF .04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 7 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 793.897 EARTH TO MARS

RL 148.24 LAL -.00 LOt. 44.62 VL 32.857 GAL -3.69 AZL 88.24 HCA 241.34 SMA 186.66 ECC .21529 INC 1.7615 Vl 30.058

RP 213.01 LAp -1.55 LOP 285.95 VF 23.132 GAP -9.45 AZP 90.85 TAL 338.91 TAp 220.25 RCA 146.48 APO 226.85 V2 25.765

RC 297.448 GL 17.46 GP 1_10 ZAL 120.29 ZAP 34.29 ETS 180.13 ZAE 82.39 ETE 179.26 ZAC 84.72 ETC 258.36 CLP 54.28

PLANETOCENTRIC CONIC

C3 11.280 VHL 3.359 DLA 21.32 RAL 174.82 RAD 6567.4 VEL 11.518 PTH 2.01VHp 3.560 DpA 10.34 RAp 162.87

LNCH AZNTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH' [NJ TIME

90.00 18 48 5 2821.58 -28.25 83.40 34.13 92.02 17 35 •

90.00 11 0 23 3995.38 -6.52 160.52 28.99 82.38 12 6 59

100.00 18 24 0 2512.30 -29.65 60.56 34.04 93.98 19 5 52

100.00 12 7 10 3••9.89 -5.29 144.01 28.32 60.54 13 10 10

110.00 20 2 54 2202.87 -33.12 36.80 33.58 98.99 20 39 37

110.00 12 44 45 3662.09 -2.32 133.24 26,47 55.89 13 45 47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE -.07•3 TRA 3.3•09 TC-12.6944 BAU 1.9164 96710527.8 SGR 650.4 863 2120.3

ROE .2989 RRA .0301RC3 .5953 FAu .36397 RRT -.4582 RRF -.4835 RTF .9949

F0(-1.2389 FRA 8.5592 FC-27.9347 BSP 36262 S6610547.9 R23 .0295 RI3 -.9950

00( .3088 8RA 3.371| SC312.7083 FSP 7222 S6110532.1SG2 5•7.9 THA 178.37

LAUNCH DATE NOV • 1984 FLIGHT TIME 358.00

HELIOCENTRIC CONIC

RL 148.24 LAL -.00 L04_ 44.62 VL 32.881 GAL

RP 212.72 LAP -1.57 LOP 287.15 VP 23.174 GAP

RC 298.526 GL 17.35 GP 1.07 ZAL 121.10 ZAP

PLANETOCENTRIC COI41C

ECC 1.1856

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2221.6 -27.67 74.78

3395.4 -10.17 153.74

1912.3 -28.78 51.87

3179.9 -9.17 137.38

1602.9 -31.52 27.74

3062.1 -6.78 126.99

ORBIT DETERMINATION ACCURACY

ST 1874.2 SR 510.4 SS 1594.8

CRT -.0415 CRS .3798 CST -.9397

LSA 2426.4 MSA 654.5 SSA 25.0

EL1 1874.3 EL2 509,9 ALF 179.30

ARRIVAL DATE OCT 31 1965

DISTANCE 798.093 EARTH TO MARS

-3.79 AZL 68.23 HCA 242.54 SMA 186.72 ECC .21602 INC 1.•655 vl 30.058

-g.Go AZP 90.81 TAL 338.40 TAP 220.94 RCA 146.39 APO 227.06 V2 25.798

53.06 (TS 180.14 ZAE 80.89 ETE 179.32 ZAC 84.69 ETC 258.37 CLP 53.06

CS 11.474 VHL 3.387 OLA

LNCH AZMTH LNCH TIME L-t TIME INJ LAT

90.00 18 56 17 2803.86 -28.21

90.00 10 58 0 4018.19 -3.80

100.00 18 31 34 2498.58 -29.58

100.00 12 5 24 3800.70 -4.59

110.00 20 9 22 2192.62 -33.01

110.00 12 44 5 3679.43 -1.66

DIFFERENTIAL C_RRECTIONS

TOE -.1325 TRA S.5318 TC-12.7670 BAU 1.9605

RDE .3035 RRA .OSZ5 RC3 .5835 FAU .34976

FDE-1.3161 FRA 8.4089 FC-28.3900 BSIP 37060

BOE .3330 BflA 3.3319 BC312.7804 FSP 6951

20.69 RAL 175.54 RAO 6567.4 VEL 11.527 PTH 2.01VHP 3.621DpA 10.32 RAP 162.83 ECC 1.1888

INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LON_

82.25 34.97 92.60 17 43 3 2205.9 -2T.55 73.65

161.81 29.78 62.23 12 4 58 3418.2 -9.4• 155.05

59.35 34.67 94.51 19 13 13 1898.6 -28.64 50.87

145.16 29.11 60.43 13 8 44 3200.7 -8.49 138.55

35.82 34.38 99.44 20 45 55 1592.6 -31.35 26.99

134.14 27.29 55.85 13 45 25 3079.4 -6.13 127.91

ORBIT DETERMINATION ACCURACY

ST 1948.6 SR 517.2 SS 1598.S

CRT -.0844 CRS .4074 CST -.9440

LSA 2488.8 MSA 651.6 SSA 24.5

ELI 1949.2 EL2 515.2 ALF 178.62

MID-COURSE ExECuTION ACCURACY

SGT10758.5 3_ 653.3 SG3 2037.7

RRT -.4494 RRF -.4753 RTF .9949

$GBtOTTS.3 R23 .0300 R13 -.9950

SG110762.5 SG2 583.4 THA 178.43

LAUNCN DATE NOV 7 1964 FLIGHT TIME 560.00

HELIOCENTRIC CONIC OI STANCE 802.292

RL 148.24 LAL -.00 LOL 44.62 VL 32.664 GAL -3.89 AZL 88.23 HCA 243.73 SMA

RP 212.49 LAp -1.59 LOP 288.35 VP 25.215 GAP -9.75 AZF 90.78 TAL 337.89 TAp

RC 299.592 GL 17.23 GP 1.04 ZAL 121.92 ZkP 51.88 ETS 180.16 ZAE 79.42 ETE

PLANETOCENTRIC CONIC

C3 11.681VML 5.418 OLA 20.44 RAL 176.28 RAG 6567.4 VEL 11.556 PTH 2.01VHp

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT

90.00 17 4 31 2790.21 -28.15

90.00 10 55 39 4041.29 -5.06

100.00 18 39 13 2484.86 -29.50

100.00 12 3 39 $821.88 -3.88

110.00 20 15 55 2182.30 -32.89

110.00 12 43 26 3697.20 -.98

DIFFERENTIAL CORRECTIONS

TOE -.1899 TRA 3.6967 TC-12.8155 BAU 2.0033

ROE .3122 RRA .0347 RC3 .5717 FAU .33582

FOE-1.3890 FRA 8.2543 FC-24.8888 BSP 37847

BDE .3654 8RA 3.6988 8C312.8283 FSP 6685

ARRIVAL DATE NOV 2 1965

EARTH TO MARS

186.78 ECC .21678 INC 1.•695 vl 30.058

221.62 RCA 146.29 APO 227.27 V2 25.891

179.37 ZkC 84.67 ETC 258.56 ELF 51.87

3.685 DpA 10.29 RAp 162.84 ECC 1.1922

INJ LONG [NJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.11 35.83 93.17 17 5| 1 2190.2 -27.42 72.52

163.11 30.58 62.10 12 3 1 3441.3 -8.76 156.38

58.54 35.72 95.04 19 20 37 1884.9 -28.49 49.88

146.33 29.93 60.34 13 7 21 3221.9 -7.80 IS9.73

35.04 55.20 99.89 20 52 17 1582.3 -51.18 26.24

135.0? 28.12 55.83 13 45 3 3097.2 -5.46 128.84

MID-COURSE ExECuTION ACCURACY OROXT DETERMINATION ACCURACY

96T10960.9 SG4R 656.1 SG3 1956.8 ST 2026.6 SR 523.8 SS 1601.6

RRT 7.4413 RRF -.4677 RTF .9950 CRT -.1250 CRS .4534 CST -.9480

36811000.5 R23 .0305 R13 -.9950 LSA 2554.5 MSA 648.4 SSA 24.1

86110984.7 SO2 588.8 THA 178.49 EL1 2027.7 EL2 519.4 ALF 178.02

LAUNCH DATE NOV 7 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC C_NIC DISTANCE 806.495 EARTH TO MARS

RL 148.24 LAL -.00 LC4. 44.62 VL 32.868 GAL -3.99 AZL 88.23 HCA 244.94 SMA 186.85 ECC .21758 INC 1.7733 vl 30.058

RP 212.15 LAp -1.61 LOP 289.55 VP 23.257 GAP -9.90 A ZP 90.75 TAL 337.35 TAp 222.29 RCA 146.19 APO 227.50 V2 25.863

RC 300.645 GL 17.11GP 1.b2 ZAL 122.76 ZAP 50.73 ET3 180.17 ZA( ••.99 ETE 179.42 ZAC 84.65 ETC 258.36 CLP 50.72

PLANETOCENTRIC CONIC

C3 11.902 VHL 3.450 OLA 19.98 RAL 177.03 RAD 6567.5 VEL 11.545 pTH 2.02 VHP 3.750 DpA 10.24 RAP 182.87 ECC 1.1959

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

90.00 17 12 47 2774.65 -28.09 79.98 36.70 93.73 17 59 1 2174.6 -27.28 71.40

90.00 10 53 20 4064.70 -4.32 164,42 51.42 61.99 12 1 5 3464.7 -8.03 157.71

100.00 18 48 54 2471.15 -29.42 57.53 36.58 95.56 19 28 5 1871.1 -28.34 48.89

100.00 12 1 54 3843.43 -3.15 147._1 30.77 60.26 13 5 58 3243.4 -7.09 140.94

110.00 20 22 32 2171.93 -32.78 34.26 36.03 100.34 20 58 44 1571.9 -30.99 25.4"8

110.00 12 42 45 3715.42 -.28 136.02 28.98 55.82 13 44 41 3115.4 -4.77 129.80

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2520 TRA 3.8655 TC-12.8445 BAU 2.0437 86711197.4 8GR 659.1SG3 1877.6 ST 2108.5 SR 530.3 SS 1605.1

ROE .3190 RflA .0368 tiC3 .5802 FAU .32217 RRT -.4340 RRF -.4809 RTF .9949 CRT -.1653 CRS .4588 CST -.9520

FOE-1.4381FRA S.1010 FC-23.4348 BS4P 38593 S6611216.$ R23 .0310 R13 -.9950 LSA 2624.4 MSA 644.2 SSA 23.7

BOE .4066 ORA 3.8657 BC312.8567 FSP 6424 SGIII20I.I SG2 593.6 THA 178.53 EL1 2110.4 EL2 522.5 ALF 177.46
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 7 1864 FLIGHT TIME 364.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC

RL 148,24 LA/ -.00

RP 211.67 LAP -1.63

RC 301.687 GL 16.97

PLANEYOCENTRIC CONIC

C3 12.137 VHL 5.484

INCH AZMTH LNCH TIHE

90.00 17 21 4

90.00 10 51 4

100.00 18 54 38

100.00 12 0 11

110.00 20 29 13

110.00 12 4_ 4

DIFFERENT| AL CORRECTIONS

TOE -.$159 TRA 4.0396 TC-12.8476 BAU 2,0663

ROE .$280 RRA .0368 RCS .3489 FAU .30881

FDE-I.S204 FRA 7.9488 FC-22.0279 BSP $9340

BDE .4339 BRA 4.0398 BC312.8593 FSP 6172

DISTANCE 810.702 EARTH TO MARS

LOL 4A.62 VL 32.872 GAL -4.10 AZL 88.22 HCA 246.14 SMA 186.91ECC .21843 INC 1.7772 vt 30.068

LOP 290.76 Yp 23.297 GAp -10.03 AZP 90.72 TAL 336.80 TAp 222.95 RCA 146.09 APO 227.74 VZ 25.895

GP .99 2AL 123.6| ZAF 49.6! ETS 180.18 ZAE 76.39 ETE 179.47 ZAC 84.64 ETC 258.34 CLP 49,61

DLA 19.51RAL 177.78 RAD 6567.5 VEL 11.555 PTH 2.02 VHp 3.817 DpA 10.18 RAp 162.95 ECC 1.1997

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2759.20 -28.02 78.85 37.59 94.29 18 7 3 2159.2 -27.13 70.30

4088.39 -3.56 165.75 32.27 61.89 11 59 12 3488.4 -7.29 159.06

2457.49 -29.32 $6.52 37.45 96.08 19 33 35 1857.3 -28.17 47.91

$$65.33 -2.41 148.72 31.83 60.20 13 4 36 $265.3 -6.56 142.16

2161.53 -$2.64 33.47 36.88 100.78 21 5 15 1561.5 -30.80 24.73

3734.05 .43 136.99 29.86 55.82 13 44 19 3134.1 -4.06 130.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GTl1403.4 SGR 662.0 SG3 1800.2 ST 2193.9 SR 536.6 SS 1607.B

RRT -.4271RRF -.4547 RTF .9949 CRT -.2028 CRS .4821 CST -.9554

S6811424.8 R23 .0316 R13 -.9950 LSA 2697.4 XSA 640.1 SSA 23.2

S6111408.9 SG2 598.4 TNA 178.58 ELI 2198.8 EL2 324.8 ALF 176.99

LAUNCH DATE MOV 7 1964 FLIGHT TIME $66.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 211.60 LAP -1.64

RC 302.717 GL 16.83

PLANET_ENTR IC CONIC

C3 _2.387 VHL 3.520 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 29 22 2743.88 -27.93

90.00 10 48 49 4112.$6 -2.79

100.00 19 2 23 2443.89 -29.22

100.00 11 58 28 3887.38 -1.66

110.00 20 35 58 2151.14 -$2.S0

110.00 12 41 24 3753.10 1.16

DIFFERENTIAL CORRECTIONS

TOE -.3842 TRA 4.2176 TC-12.8333 BAU 2.1271

ROE .3331RRA .0406 RC3 .5377 FAU .29577

FDE-1.5802 FRA 7.7930 FC-20.6714 BSP 40036

SDE .5085 BRA 4.2178 BC312.8445 FSP 5926

DISTANCE 814.911 EARTH TO MARS

LOL 44.62 VL 32.876 GAL -4.21 AZL 88.22 HCA 247.SS SMA 186.98 ECC .21931 INC 1.7809 vl 30.(15&

LOP 291.97 VP 23.337 GAP -/0.19 AZP 90.69 TAL 336.24 TAp 223.59 RCA 145.97 APO 227.99 V2 25.$26

GP .96 ZAL 124.47 ZAP 48.33 [TS 180.18 ZAE 75.23 ETE 179.52 ZAC 84.64 ETC 258.33 CLp 48.52

19.03 RAL 178.54 RAD 6367.5 V1EL 11.566 PTH 2.02 VHP 3.885 DpA 10.11 RAp 163.06 ECC 1.2039

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.74 38.49 94.84 18 15 S 2143.9 -26.97 69.21

167.09 33.15 61.81 11 37 21 3512.4 -6.54 160.42

55.52 38.34 96.60 19 43 7 1843.9 -28.00 46.93

149.94 32.S2 60.15 13 S 16 3287.6 -5.62 143.$9

32.89 37.T4 101.23 21 11 49 1551.1 -30.61 23.96

137.98 30.76 55.83 13 43 57 3153.1 -5.33 131.78

N|D-COUR_ME EXECUTION ACCURACY ORBIT DETERH|NATION ACCURACY

$GTl1607.9 8GR 664.9 SG3 1724.8 ST 2283.0 SR 542.7 SS 1610.7

RRT -.4212 RRF -.4493 RTF .9949 CRY -.2393 CRS .5051CST -.9586

S6811626,9 R23 .0322 RI3 -.9949 LSA 2774.S MSA 635.5 SSA 22.8

8G111611.3 SG2 602.9 THA 178.61 EL1 2286.9 EL2 526.1 ALF 176.56

LAUNCH DATE NOV ? 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC DISTANCE 819.122 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 32.880 GAL -4.32 AZL 88.22 HCA 246.57 SMA 187.05 ECC .22024 INC 1.7646 vl 30.058

RP 211.33 LAP -1.66 LOP 293.18 VP 23.377 GAP -10.34 AZP g0.65 TAL 335.66 TAp 224.22 RCA 145.86 APO 228.25 V2 25.956

RC 308.786 GL 16.68 GP .94 ZAL 123.35 ZAP 47.48 ET3 180.19 ZAE 73.89 ETE 179.57 2AC 84.65 ETC 258.30 CLP 47.47

PLAHETOCENTRIC CONIC

C3 12.658 VHL 3.557 DLA 16.53 RAL 179.30 RAD 6567.5 VEL 11.378 PTH 2.02 VHp 3,936 DPA 10.02 RAp 163.20 ECC 1.2082

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 17 37 40 2728.71 -27.64 76.64 39.41 95.39 18 23 9 2128.7 -26.80 68.13

90.00 10 46 37 4136.59 -2.0! 168.44 34.05 61,75 11 55 34 3536.6 -5.77 161.78

100.00 19 10 11 2430.$8 -29.11 54.54 39.25 97.11 19 50 41 1830.4 -27.82 45.97

100.00 11 56 47 3910.16 -.69 151.18 33.43 60.12 13 1 57 3310.2 -4.86 144.6A

110.00 20 42 43 2140.77 -32.36 31.92 38.63 101.67 21 18 26 1540.8 -30.41 23.24

110.00 12 40 42 $772.54 1.90 139.00 31.69 55.86 13 43 $5 3172.5 -2.59 132.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4558 TRA 4.4010 TC-12.7960 DAU 2.1664 SG711803.0 SGR 667.8 SG3 1651.3 ST 2375.6 SR 548.7 SS 1612.6

ROE .$408 RRA .0422 RC3 .5266 FAU .28802 RRT -.4157 RRF -.4445 RTF .9948 CRT -.2738 CRS .3265 CST -.9616

FDE-1.6338 FRA 7.6427 FC-19.$643 OSP 40763 SG611821.9 R23 .0328 RtS -.9949 LSA 2854.3 MSA 630.4 SSA 22.4

SDE .5684 8RA 4.4012 BCS12.8069 FSP 5688 S6111806.3 SG2 607.2 THA 178.65 ELI 2380.6 ELI 526.6 ALF 176.20

LAUNCH DATE NOV 7 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 12 1963

HELIOCENTRIC C_I_

RL 148.24 LAL -.00

RP 211.06 LAP -1.68

RC 304.746 GL 16.53

PLANETOCENTRIC CONIC

C3 12.936 VHL 3.397

LNCH AZ14TH INCH TIME L-I TIME INJ LAY

90.00 17 45 $9 2718,71 -27.74

90.00 10 44 27 4161.09 -1.22

100.00 19 17 39 2416.99 -28.99

100.00 1! 55 7 3933.03 -.11

110,00 20 49 35 2130.44 -32.22

110.00 12 40 1 $792.36 2.66

DIFFERENTIAL CORRECTIONS

TOE -.5295 TRk 4.5900 TC-12.7897 BAU 2,2051

ROE .3477 RRA .0436 RCS .5157 FAU .27057

FOE-1.6814 FRA 7.4918 FC-18.1074 BSP 41463

BOE .6SSS 6RA 4.5902 BC312.7501FSP 5458

DISTANCE 823.336 EARTH TO MARS

LOt. 44.62 VL 32.864 GAL -4.44 AZL 88.21 HCA 249.78 SMA 187.13 ECC ,22121 1NC 1.7888 Vl $0.058

LOP 294.40 VP 23.415 GAP -10.48 AZP 90.62 TAt. $35.06 TAp 224.84 RCA 145.73 APO 228.52 V2 25.986

GP .92 ZAL 126.28 ZAP 46.46 (TS 180.19 ZAE 72.59 ETE 179.61 ZAC 84.66 ETC 258.27 CLp 46.45

OLA 18.08 RAL 160.07 RAD 656!.5 VEL 11.590 PTH 2.03 VHp 4.028 OpA 9.93 RAp 163.37 ECC 1.2129

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.55 40.34 95.92 18 31 t2 2113.7 -26.63 67,06

169.81 34.98 61.71 11 53 48 3561.1 -4.99 163.16

53.56 40.17 g7.61 lg 58 16 1817.0 -27,64 43.02

152.43 34.37 60.11 13 0 40 3333.1 -4.09 145,90

31.14 39.52 102.10 21 25 5 1530,4 -30.21 22,50

140.03 32.63 35.91 13 48 14 31g2.4 -1,83 133.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G711992.6 SGR G?0.6 863 1579.8 ST 2471.6 SR 584.4 SS 1613.6

RRT -.4110 RRF -,4403 RTF ,9947 CRT -.3063 CRS .$467 CST -.9648

86B12011.3 R23 .0334 R13 -.gg48 LSA 2937.4 MSA 625.2 SSA 22.1

S6111g95.8 362 611.2 THA 178._8 EL1 2477.7 EL2 526.5 ALF 178.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 7 1964 FLIGHT TIME 372.00

HELIOCENTRIC CONIC DISTANCE 627.551

RL 148.24 LAL -.00 LOL 44.62 VL 32.869 GAL -4.56 AZL 68.21HCA 251.00 6MA

RP 2Jr0.82 LAp -1.69 LOP 295.61 VP 23.454 GAp -10.63 AZP 90.58 TAL 334.45 TAp

RC 305.746 GL 16.37 GP .90 ZAL 127.13 ZAF 45.47 ET8 180.19 ZAE 71.31ETE

PLANETOCENTRIC COMIC

C3 13.238 VHL 3.638 DLA 17.52 RAL 180.85 RAD 6567.5 VEL 11.603 PTH 2.03 VHp

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

110.00

DIFFERENTIAL

TOE -.6067 TRA 4.7835

ROE .3553 RRA .0448

F05-1.7247 FRA 7.3394

DOE .7031 8RA 4.7837

LAUNCH 0ATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 210.58 LAp -1.71

RC 306.737 GL 16.20

PLANETOCENTRIC CONIC

C3 13.558 VHL 3,682

LNCH AZNTH LNCH TIME

90.00 18 2 35

LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

17 54 17 2698.90 -27.63 74.48 41.29 96.45 18 39 16

10 42 19 4185.85 -.42 171.19 35.93 61.69 11 52 5

19 25 49 2403.73 -28.87 52.59 41.11 98.10 2_ 5 53

11 53 29 3956.26 .67 153.71 35.32 60.11 12 59 25

20 56 26 2120.19 -32.07 30.38 40.44 102.53 21 31 47

12 39 20 3812.56 3.43 141.09 33.60 55.97 13 42 33

CORRECTIONS MID-COURSE EXECUTION ACCURACY

TC-12.6644 BAU 2.2431 86T12175.3 SGR 673.4 6G3 1310.3

RC3 .5030 FAU .25847 RRT -.4069 RRF -.4368 RTF .9946

FC-16.9039 8SP 42136 86812193.9 R23 .0340 R13 -.9947

BC312.6744 FSP 5234 S6112178.3 8G2 615.0 THA 178.71

FLIGHT TIME 374.00

ARRIVAL DATE NOV 14 1965

DISTANCE 831.768

L04,. 44.62 VL 32.893 GAL -4.69 AZL 88.20 HCA 252.22 SHA

LOP 296.84 VP 23.491 GAP -10.77 AZP 90.55 TAL 333.82 TAp

Gp .87 ZAL 128.04 ZAF 44.51 ET8 180,19 ZAE 70.06 ETE

EARTH TO MARS

187.20 ECC .22223 1NC 1.7919 Vl 30.058

225.45 RCA 145.60 APO 228.80 V2 26,015

179.65 ZAC 84.69 ETC 258.24 CLP 45.47

4.102 DpA 9.82 RAp 163.58 ECC 1.2179

PO CST TIN INJ 2 LAT INJ 2 LONG

2098.9 -26.45 66.01

358_._ -4.20 164.53

1803.7 -27.45 44.08

3336.3 -3.31 147.18

1520.2 -30.01 21.77

3212.6 -1.06 134.88

ORBIT OETERMINATION ACCURACy

ST 2370.1SR 360.0 SS 1613.6

CRT -.3370 CRS .3658 CST -.9668

LSA 3022.9 MSA 619.9 SSA 21.7

EL1 2577.3 EL2 323.8 ALF 175.62

ARRIVAL DATE NOV 16 1965

EARTH TO MARS

187.28 ECC .22329 INC 1.7955 vl 30.058

226.04 RCA 143.46 APO 229.09 V2 26.043

179.69 ZAC 84.72 ETC 258.21 CLP 44.51

DLA 16.99 RAL 181.63 RAD 6567.5 VEL 11,617 PTH 2.04 VHP 4.177 DpA 9.69 RAp 163.82 ECC 1.2231

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

2684.29 -27.32 73.43 42.26 96.97 18 47 19 2084.3 -26.27 64.99

90.00 10 40 14 4210.85 .39

100.00 19 33 39 2390.62 -28.74

100.00 11 31 51 3979.76 1.47

110.00 21 3 20 2110.02 -31.91

110.00 12 38 40 3833.12 4.21

DIFFERENTIAL CCRRECTION8

TOE -.6873 TRA 4.9820 TC-12.5722 BAU 2.2806

ROE .3631RRA .0438 RC3 .4944 FAU .24877

F05-1.7643 FRA 7.1866 FC-1§.7572 BSP 42778

BDE .7773 BRA 4.9822 BC312.5819 FSP 5014

172.59 36.91 61.69 11 50 25 3610.8 -3.40 165.93

51.64 42.07 98.59 20 13 29 1790.6 -27.25 43.15

155.00 36.30 60.14 12 58 11 3379.8 -2.31 148.47

29.63 41.37 102.95 21 38 30 1510.0 -29.80 21.05

142.17 34.60 56.05 13 42 33 3233.1 -.28 135.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IF,wT12352.1 Sr,_ 676.2 SG3 1443.0 ST 2671.3 SR 363.5 SS 1612.6

RRT -.4035 RRF -.4342 RTF .9943 CRT -.3661 CRS .3843 CST -.9689

8G612370.6 R23 .0348 R13 -.9946 LSA 3110.9 MSA 614,5 SSA 21.3

SG|12353.2 862 618.6 THA 178.73 EL1 2679.6 ELZ 524.6 ALF 175.39

LAUNCH DATE NOV 7 1964

HELIOCENTRIC COMIC

RL 148.24 LAL -.00

RP 210.34 LAp -1.72

RC 307.719 GL 16.02

PLANETOCENTRIC COMIC

C3 13.899 VHL 3.T28

LNCH AZMTH LNCH TIME

90.00 18 10 52

90.00 10 36 11

100.00 19 41 29

100.00 11 50 16

110.00 21 10 14

110.00 12 37 59

FLIGHT TIME 376.00 ARRIVAL DATE NOV 18 1965

DISTANCE 835.986 EARTH TO MARS

LOL 44.62 VL 32.897 GAL -4.82 AZL 88.20 HCA 253.45 SMA 187.36 ECC .22440 INC 1.7990 vl 30.058

LOP 298.06 VP 23.528 GAP -10.91 AZP 90.51 TAL 333.18 TAp 226.63 RCA 145.31 Apo 229.40 v2 26.071

GP .85 ZAL 128.96 ZAP 43.58 ETS 180.19 ZAE 68.84 ETE 179.73 ZAC 84.75 ETC 258.17 CLP 43.58

DLA 16.46 RAL 182.41 RAD 6567.5 VEL 11.631 PTH 2.04 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2669.90 -27.39 72.39 43.24 97.47 18 35 22

4236.09 1.20 173.99 37.90 61.71 11 48 47

2377.68 -28.61 50.70 43.04 99.07 20 21 6

4003.54 2.2B 156.30 37.31 60.19 12 56 59

2099.96 -31.76 28.89 42.32 103.37 21 45 14

3854.03 5.01 143.26 35.61 56.14 13 42 13

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE -.7711 TRA 5.1872 TC-12.4832 BAU 2.3173 86712524.5 SGA 678.9 SG3 1377.8

ROE .3711RRA .0466 RC3 .4839 FAU .23340 RRT -.4008 RRF -.4321RTF .9944

F05-1.7984 FRA 7.0360 FC-14.6629 8SP 43431 SG812542.9 R23 .0336 R13 -.9944

BDE .8357 ERA 5.1874 BC312.4726 FSP 4805 86112527.5 SG2 621.9 THA 178.75

LAUNCH DATE NOV 7 1964 FLIGHT TIME 378.00

HELIOCENTRIC CONIC DISTANCE 840.204

RL 148.24 LAL -.00 LOL 44.62 VL 32.902 GAL -4.96 AZL 88.20 HCA 234.67 SMA

RP 210.10 LAp -1.74 LOP 299.29 VP 23.564 GAP -11.06 AZP 90.48 TAL 332.32 TAp

RC $08.691GL 13.84 GP .83 ZAL 129.88 ZAP 42.68 ET8 180.19 ZAE 67.63 ETE

PLANETOCENTRIC COMIC

C3 14.260 VHL 3.776 DLA 13.92 RAL 183.19 RAD 6367.6 VEL 11.647 PTH 2.04 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT" A$C INJ AZI4TH INJ TIME

90.00 18 19 7 2633.73 -27.26 71.38 44.24 97.96 19 3 23

90.00 10 36 11 4261.36 2.03 175.41 38.93 61.75 11 47 12

1OO.OO 19 4918 2364.93 -28.47 49.78 44.03 99.33 20 28 43

100.00 11 48 41 4027.61 3.09 157.63 38.34 60.23 12 53 49

110.00 21 17 10 2090.03 -31.80 28.16 43.28 103.77 21 52 0

110.00 12 37 19 3875.27 5.81 144.58 36.65 36.25 13 41 54

DIFFERENTIAL CCRRECTIONS MID-C_RS([ EXECUTION ACCURACy

TDE -.8371 TRA 3.3988 TC-12.3341BAU 2.3532 86T12889.7 8f_ 681.3 SG3 1314.4

ROE .3792 RRA .0471RC3 .4734 FAU .22424 RRT -.3984 RRF -.4305 RTF .9942

FDE-1.8270 FRA 6.8863 FC-13.6132 BSP 44081 $_12707.9 R23 .0364 R13 -.9942

8DE .9373 BRA 3.3990 BC312.3432 FSP 4604 S6112692.6 $62 624.9 THA 178.77

4,254 DpA 9.56 RAp 164.08 ECC 1.2287

PO CST TIM INJ 2 LAT INJ 2 LONG

2069.9 -26.07 63.97

3636.1 -2.59 167.36

1777.7 -27.06 42.24

3403.5 -1.71 149.78

1500.0 -29.59 20.35

3234.0 .52 137.05

ORBIT DETERMINATION ACCURACY

ST 2775.2 SR 570.8 SS 1610.2

CRT -.3933 CRS .6015 CST -.9709

LSA 3201.4 MSA 609.0 SSA 21.0

ELI 2784,6 EL2 523.0 ALF 175.21

ARRIVAL DATE NOV 20 1965

EARTH TO MARS

187.44 ECC .223§6 INC 1.8025 Vt 30.058

227.20 RCA 145._6 APO 229.72 V2 26.098

179.76 ZAC 84.79 ETC 258.12 CLP 42.67

4.233 DpA 9.41 RAp 164.37 ECC 1.2347

PC) CST TIM INJ 2 LAT INJ 2 LONG

2055.7 -25.88 62.98

3661.6 -1.77 168.79

1764.9 -26.86 41.35

3427.6 -.89 151.10

1490.0 -29.38 19.65

3273.3 1.34 138.15

ORBIT DETERMINATION ACCURACY

ST 2880.9 SR 573.9 SS 1606.2

CRT -.4184 CR8 .6175 CST -.9726

LSA 3293.4 MSA 603.6 SSA 20.6

ELi 2891.3 EL2 521.2 ALF 175.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 7 1964 FLIGHT TIME 360.00 ARRIVAL DATE NOV 22 !S65

HELIOCENTRIC CONIC

RL 148.24 LAL -.O0

RP 203.88 LAP -1.73

RC 308.654 GL 15.68

pLANET_CENTRIC CONIC

C3 14.643 VHL 3.827

LNCH AZNTN LNCH TIME

90.09 18 Z7 22

SO.OQ 10 34 13

100.00 19 57 7

100.00 11 47 8

lID.DO 21 24 8

lID.DO 12 36 39

DIFFERENTIAL CCRRECTIONS

TDE -.9470 TRA 5.6157 TC-12.1913 6AU 2.3667

ROE .3678 RRA .0474 RC3 .4631 FAU .21346

FDE-1.8325 FRA 6.7362 FC-12.6184 BSP 44712

8DE 1.0232 6RA 5.6159 6C312.2003 FSP 4406

OlSTANCE 844,422 EARTH TO MARS

LOt. 44.62 VL 32.907 GAL -5.10 AZL 88.19 HCA 255.90 SMA 187.52 ECC .22676 IMC 1,8060 vl 30.05B

LOP 300.52 VP 23.600 GAP -11.Z0 AZP 90.44 TAL 331.85 TAp 227.75 RCA 144.99 Apo 230.05 V2 26.124

GP .81 ZAL 11kO.81 ZAp 41.80 ET8 180.19 ZAE 66.48 ETE 179.80 ZAC 84,84 ETC 258.08 CLP 41.80

DLA 15.38 RAL 183.98 RAD 6567,6 VEL 11.663 PTH 2.05 VHP 4.414 DpA 9.26 RAP 164.70 ECC 1.2410

L-I TIME INJ LAX IHJ L(_iG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2641.63 -27.13 70.38 45.25 98.45 19 11 24 2041.8 -23.68 6Z.01

4267.26 2.65 176.65 39.98 61.82 11 45 40 3687.3 -._4 170.22

2352.40 -26.$2 46.87 45.05 99.99 20 36 20 1752.4 -26.65 40.47

4051.94 3.91 158.97 39.39 60.34 12 54 40 3451.9 -.07 152.44

2080.26 -31.44 27.44 44.26 lO4.1T 21 58 46 1480.3 -29.17 18.97

3696.65 6.62 145.52 57.71 56.39 13 41 36 3296.8 2.16 139.28

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12849.8 3GR 684.0 S&3 1253.2 ST 2986.6 SR 360.9 SS 1601.1

RRT -.3968 RRF -.4296 RTF °9940 CRT -o4424 CRS .6329 CST -.9742

S6812866.0 R23 .0373 R13 -.9940 LSA 3387.4 MSA 598.1SSA 20.3

sr,112852.6 362 627.7 ?HA 178.79 ELI 3000.0 EL2 519.0 ALF 174.93

LAUNCH DATE NOV 7 1964 FL|GHT T|NE 382.00 ARRIVAL DATE NOV 24 1965

HELI_ENTRIC C_NIC

RL 148.24 LAL -.00

Rp 209.66 LAP -1.76

R¢ 310.607 GL 15.4T

PLAN(TOCENTRIC CONIC

CS 15.034 VHL 3.880

LNCH AZNTH LNCH TIME

gO.OO 18 35 33

90.OO 10 32 17

100.00 20 4 55

100.00 11 43 37

110.00 21 31 2

110.00 12 36 0

DIFFERENTIAL C_RRECTION3

TOE-l.O40O TRA 5.8389 TC-12.0354 BAu 2.4239

ROE .3963 RRA .0475 RC3 .4529 FAU .20304

FD[-1.87S2 FRA 6.5664 FC-11.6766 95P 45326

60( 1.1129 6RA 5.839/ BC312.0489 FSP 4216

OISTANCE 648.640 EARTH TO MARS

LOL 44.62 Vb 32.912 GAL -5.24 AZL 88.19 HCA 257.13 Si4A 187.60 ECC .22805 INC 1.6093 V1 30.058

LOP 301.75 VP 23.635 GAP -11.35 AZP 90.40 TAt, 331.16 TAP 228.30 RCA 144.82 APO 230.39 V2 26.149

GP .60 ZAL 131.75 ZAP 40.95 ETS 160.18 ZAIE 65.34 (T( 179,83 ZAC 84.90 (TC 258.02 CLP 40.95

OLA 14.83 RAL 184.77 RAD 6567.6 V£L 1|.68| PTH 2.05 VHP 4.49? OpA 9.09 RAP 165.04 ECC 1.2477

L-! TIN( INJ LAT |NJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2628.22 -26.99 69.41 46.26 98.91 19 19 23 2028.2 -25.46 61.07

4313,16 3,68 178.30 41,05 61,90 11 44 10 3713.2 -.10 171.67

2340.09 -26.17 47.99 46,05 100.43 20 43 55 1740.1 -26.44 39.61

4076.54 4.74 160.32 40.47 60.45 12 53 34 3476.5 .77 153.79

2070.66 -31.26 26.74 43.26 104.55 22 5 32 1470.T -28,98 18.30

3918.73 7.45 146.68 38.80 56.54 13 41 19 3318.7 3.00 140.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_713003.2 S_ 686.5 SG3 1194.0 67 3097.9 SR 565.7 S5 1594.2

RRT -.3959 RRF -.4294 RTF .9938 CRT -.4649 CRS .6475 CST -.9756

S6818023.5 R23 .0362 R13 -.9938 LSA 3482.8 NSA 592.5 SSA 20.0

S6118008.1 $GZ 650.3 THA 178.80 ELI 3110.2 EL2 516.5 ALF 174.83

LAUNCH DATE NOV T 1964 FLIGHT TIME 384.00 ARRIVAL DATE ROY 26 1945

HEL|OCENTRIC C(:_IIC

RL 148.24 LAL -.DO

NP 209.44 LAP -t.78

RC 311.331 GL 15.27

PLANEXOCENTRIC CC)NIC

CS 15.488 VHL 3.g35

LNCH AZMTH LNCN TIME

90.00 18 43 45

go.o0 10 30 23

100.00 20 12 42

100.00 11 44 6

110.00 21 37 56

ll0.O0 12 35 21

O|FFERENTIAL CORRECTZON6

TOE-I.13G4 TRA 6.0667 TC-11.8674 OAU 2.4590

ROE .4052 flflA .0472 RC3 .4428 FAU .19297

FDE-l.6905 FRA 6.4357 FC-10.7865 OSP 45921

6DE 1.2063 BRA 6.0689 BC311.8757 FSP 4033

DISTANCE 852.836 EARTH TO MARS

LOL 44.62 VL 32.917 GAL -5.39 AZL 66.19 HCA 258.37 3NA 187.69 ECC .22937 INC 1.8127 Vl 30.038

LOP 302.99 VP 23.669 GAP -IIo4S AZP g0.37 TAL 350.46 TAp 228.82 RCA 144.64 Apo 230.74 V2 26.174

GP .78 ZAL 132.70 ZAP 40.15 ETS 180,18 ZAE 64.22 ETE 17g. SY ZAC 64.96 ETC 237.97 CLP 40.12

DLA 14.27 RAL 165.55 RAD 6567.6 VEL 1|.699 PTH 2.06 VHP 4.581 DPA 8.91 RAp 165.41 ECC 1.2349

L-I TIME INJ LAT INJ LONG INJ RT A3£ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2614.87 -26.84 88.46 47,32 99.37 19 27 20 2014.9 -25.27 60,14

4339.39 4.52 179,76 42.15 62.02 11 42 42 3739.3 .74 173.12

2328.03 -28.02 47.13 47.09 100.86 20 51 30 1728.0 -26.24 38.78

4101.37 5.57 161.70 41.57 60.58 12 52 29 3501.4 1.61 155.15

2061°24 -31.11 26.05 46.27 104.93 22 12 19 1461.2 -26.75 17.65

3940.93 8.26 147.66 33.31 56.72 13 41 2 3340.9 3.64 141.56

MID-COURSE (XECUT[OR ACCURACy ORBIT DETERMINATION ACCURACY

36T13156.7 $_ 686.9 SG3 1156.6 ST 3208.7 SR 590.4 SS 1585.8

RRT 0.3955 RRF -.4299 RTF .9935 CRT -.4660 CRS .8814 CST -.9768

S6813174.7 R23 .0392 RI3 -.9936 LSA 3579.7 NSA 587.1 SSA 19.7

SG|13159.5 362 632.6 THA |78.61 ELI 3221.9 EL2 513.9 ALF 174.76

LAUNCH DATE NOV 7 1964 FLIGHT TIME 386,00 ARRIVAL OATE NOV 28 1965

HELIOCENTRIC CONIC D|STARCE 857.071 EARTH TO MARS

RL 146.24 LAL -.00 LOt. 44.62 VL 32.922 GAL -5.54 AZL 88.18 tick 259.61SMA 187.78 ECC .23076 INC 1.8161 vl 30.058

RP 209.24 LAp -1.79 LOP 304.22 Vp 23.702 GAP -11.64 AZP 90.33 TAL 329.74 TAp 229.34 RCA 144.45 APO 231.11 V2 26.198

RC 312.486 GL 15.07 GP .78 ZAL 133.65 ZkP 39.32 (TS 180.17 ZM[ 63.12 ETE 179.90 ZAC 83.03 ETC 257.91CLP S9.32

PLAN(TOCENT_IC CON|C

C3 15.949 VHL 3.994 DLA

LNCH A2MTH LNCH TIM( L-I TIN[ INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH [NJ TIME

RO.OO 18 51 34 2601.82 -26.70 6?.53 48.38 99.81 19 35 16

gO.DO 10 28 32 4365.63 5,36 181.24 43.28 62.15 11"41 17

100.D0 20 ZO 27 2316.23 -27.97 46.28 48.14 101.28 20 69 3

100.DD 11 42 40 4126.43 6.41 163.09 42.70 60.74 12 51 26

119.00 21 44 53 2052.04 -30.95 25.38 47.30 105,29 22 19 5

110.00 12 34 43 3963.41 9.12 149.07 41.05 56.91 13 40 46

DIFFERENT| AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.236S TRA 6.3043 T_-11.6873 BAU 2.4938 SG713302.5 _ 691.2 $63 1081.6

ROE .4144 flRk .0467 RC3 .4326 FAU .16323 RRT -.3958 RRF -.43tl RTF .gg33

F06-1.9042 FRA 6.2854 FC3-9.9460 OSP 46503 S6613320.5 R23 .0403 R13 -.g933

BDE 1.3039 6RA 6.3045 BC311.6953 FSP 3854 S6113305.4 $G2 634.6 THA 178.82

13.70 RAL 188.34 RAO 6567.6 VEL ll.Tlg PTH 2.06 VHP 4.667 OPA 8.72 RAP 165.81 (CC 1.2625

PO CST TIM INJ 2 LAT INJ 2 LONG

2001.8 -25.07 39.24

3763.6 1.59 174.39

1716.2 -26.03 37.96

3526.5 2.46 156.53

1452.0 -28.54 17.01

3363.4 4.70 142.76

OROIT OET(RNINATION ACCURACY

ST 3320.3 SR 594.9 3S 1576.0

CRT -.5060 CRS .6748 CST -.9779

LSA 3677.4 MSA 561.7 SSA lg.4

EL1 3334.3 EL2 511.0 ALF 174.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAlE I_V 7 1361

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 209.04 LAp -1.80

RC 313.411 GL 14.87

PLANETOC(NTR I C CONIC

C3 16.439 VHL 4.055

LNCH AZMTH LNCH TIME

90.00 19 0 0

90.00 10 26 43

100.00 20 28 11

100.00 11 41 13

110.00 21 51 48

110.00 12 34 5

44.62 VLLOL

LOP 305.46 VP 23.735 GAP -11.79 AZP 90.29 TAL 329.00 TAp 229.84 RCA 144.25 APO 231.49 V2 Z6.221

GP .75 ZAL 134.60 ZAp 38.54 ETS 180.16 ZA( 62.05 ETE 179.93 ZAC 85.11 ETC 257.86 CLP 38.54

OLA 13.14 RAL 187.13 RAO 6567.7 VEL 11.740 PTH 2.07 VHP 4.755 DpA 8.52 RAp 166.23 ECC 1.2705

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2589.09 -26.55 66.63 49.46 100.24 19 43 9 1959.1 -24.86 58.37

4392.16 6.20 182.74 44.43 62.32 II 39 55 3792.2 2.45 176.07

2304.71 -27.71 45.46 49.20 101.65 21 6 35 1704.7 -25.82 3T.17

4151.76 7.25 164.50 43.86 60.92 12 50 25 3551.8 3.31 157.92

2043.06 -30.79 24.74 45.35 105.65 22 25 51 1445.1 -28.33 16.40

3986.18 9.96 150.29 42.21 57.15 13 40 32 3386.2 5.56 145.96

FLIGHT TIME 388.00 ARRIVAL DATE NOV 30 1965

DISTANCE 861.284 EARTH TO MARS

52.927 GAL -5.70 AZL 88.15 HCA 260.85 SMA 167.87 EC_ .23220 INC 1.8194 V1 50.058

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70E-1.3392 TRA 6.5470 TC-11.4968 BAU 2.5284 SGT15444.4 SEA! 693.4 SG3 1028.3

ROE .4238 RRA .0459 RE3 .4229 FAU .17582 RRT -.5966 RRF -.4328 RTF .9930

FOE-1.9133 FRA 6.1346 FC3-9.1537 8SP 47078 $6813462.2 R23 .0415 R13 -.9930

BOE 1.4046 8RA 6.5471 6C311.5045 FSP 3682 $6115447.2 $62 636.4 THA 178.83

LAUNCH OATS NOV 7 1964 FLIGHT TIME 390.00

HELIOCENTRIC CCNIC DISTANCE 865.494

RL 148.24 LAL -.00 LOL 44.62 VL $2.932 GAL -5.88 AZL $8.18 HCA 262.09 SMA

RP 208.85 LAp -1.81 LOP 306.71 VP 23.786 GAP -11.94 AZ1P 90.25 TAL 328.23 TAP

RC 314.329 GL 14.66 GP .73 ZAL 135.55 ZAP 37.79 ET8 160.15 ZAE 61.00 ETE

PLANETOCENTRIC CONIC

C3 16.960 VHL 4.118 DLA 12.56 RAL 187.92 RAD 6567.7 VEL 11.782 PTH 2.08 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 8 4 2576.67 -26.$9 65.76 50.55 100.65 19 51 0

90.00 10 24 56 4416.87 7.04 184.25 45.60 62.50 11 $8 35

100.00 20 35 52 2293.49 -27.55 44.66 50.29 102.08 21 14 6

100.00 11 39 48 4177.29 8.09 165.93 45.04 61.12 12 49 26

110.00 21 58 41 2054.33 -30.62 24.11 49.41 105.99 22 32 36

110.00 12 33 28 4009.22 10.81 151.53 45.40 57.37 13 40 16

DIFFERENTIAL CORRECTIONS MID-COURW[ EXECUTION ACCURACY

TDE-1.4450 TRA 6.7970 TC-11.2980 BAU 2.5629 SGTI3562.0 Sr,R 695.5 863 976.9

ROE .4335 RRA .0448 RC3 .4151FAU .16470 RflT °.3980 RRF -.4351RTF .9926

FOE-1.9189 FRA 5.8859 FC5-6.4072 6SP 47629 $68|3599.8 fl25 .0427 RIS -.9927

BDE 1.5086 BRA 6.7972 6CS11.$035 FSP - 3513 SG113564.8 SG2 657.9 THA 178.85

ORBIT DETERMINATION ACCURACY

ST 3432.6 SR 599.3 SS 1564.1

CRT -.5246 CRS .6873 CST -.9788

LSA 3775.7 MSA 576.3 SSA 19.1

EL1 3447.3 EL2 508.1 ALF 174.65

ARRIVAL DATE DEC 2 1965

EARTH TO MARS

187.96 ECC .23371 INC 1.8228 vl 30.058

230.33 RCA 144.03 APO 231.69 V2 26.243

179.96 ZAC 85.19 ETC 257.60 CLP 37.78

4.845 DpA 8.31 RAp 166.68 ECC 1.2791

PO CST TIM INJ 2 LAT INJ 2 LONG

1976.7 -24.65 57.52

3816.9 3.31 177.57

1693.5 -25.61 36.40

3577.3 4.17 159.32

1434.5 -28.13 15.80

$409.2 6.43 145.18

ORBIT DETERMINATION ACCURACY

ST 3545.1 SR 603.5 85 1550.5

CRT -.5420 CRS .6993 CST -.9796

LSA 3874.2 NSA 571.1 88A 18.8

ELI SSSO.4 EL2 505.0 ALF 174.62

LAUNCH DATE NOV 7 1964 PLIGHT TIME 592.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CONIC DISTANCE 869.701 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 32.937 GAL -6.05 AZL 88.17 HCA 263.33 SMA 156.05 ECC .23528 |NC 1.8261 vl 30.056

RP 206.67 LAp -1.61 LOP 307.95 VP 23.797 GAP -12.09 AZP 90.21TAL 527.45 TAp 230.81RCA 143.81Apo 232.30 V2 26.264

RC 315.238 GL 14.44 GP .72 ZAL 136.51 ZAP 37.05 ETS 160.14 ZAE 59.96 ETE 179.99 ZAC 85.27 ETC 257.75 CLP 57.05

PLANETOCENTRIC CONIC

C3 17.51_'VHL 4.185 DLA 11.99 RAL 186.70 RAO 6567.7 VEL 11.765 PTH 2.08 VHP 4.937 DPA S.lO RAp 167.14 ECC 1.2882

LNCH AZMT_ LNCH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC lNJ AZNTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 16 5 2564.60 -26.24 64.90 51.66 101.05 19 58 49 1964.6 -24.45 56.69

90.00 10 23 11 4445.77 7.89 185.78 45.80 62.72 11 57 17 3845.8 4.17 179.07

100.00 20 43 31 2262.57 -27.40 43.89 51.39 102.45 21 21 34 1682.6 -25.40 35.66

100.00 11 35 25 4203.03 6.95 167.37 46.24 61.35 12 48 28 3303.0 5.04 160.75

110.00 22 5 34 2025.85 -30.46 _3.50 50.49 106.31 22 39 20 1425.8 -27.93 15.22

110.00 12 32 52 4032.51 11.66 152.80 44.61 57.64 13 40 5 3432.5 7.31 146.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5554 TRA 7.0531 TC-11.0868 6AU 2.5978 SG713715.8 S_ 697.5 $G3 927.2 ST 3658.4 SR 607.6 88 1535.5

ROE .4436 RRA .0434 RE3 .4034 FAU .15592 RRT -.4000 RRF -.4382 RTF .9923 CRT -.5588 CRS .7110 CST -.9603

F0(-1.9218 FRA 5.8319 FC3-7.70SS 8SP 48159 S6813735.5 R25 .0441 RI5 -.9923 LSA 3973.7 MSA 565.7 SSA 18.6

BDE 1.6175 8RA 7.0532 6C311.0960 FSP 3549 8GllS718.S 3_?- 639.1 THA 178.83 ELI 3674.4 ELI 501.7 ALF 174.60

LAUNCH D_TE NOV T 1964 FLIGHT TIRE $94.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CONIC DISTANCE 875.904 EARTH TO MARS

RL 148.24 LAL -.00 LOt. 44.62 VL $2.945 GAL -6.20 AZL 88.17 HCA 264.58 SNA 188.15 ECC .23692 INC 1.8294 vl 30.058

RP 208.49 LAp -1.82 LOP 309.20 VP 23.827 GAP -12.24 AZP 90.17 TN. 326.69 TAp 251.27 RCA 143.57 APO 232.72 V2 26.285

RC 316.140 GL 14.23 GP .70 ZAL 157.47 ZAp 36.34 ET9 180.13 ZAE 58.95 ETE 150.02 ZAC $5.37 ETC 257.67 CLP 36.33

PLANETOCENTRIC CONIC

C3 18.099 VHL 4.254 OLA 11.41 RAL 181.49 RAD 6567.7 VEL 11.610 PTH 2.09 VNP 5.031 DpA 7.87 RAp 167.63 ECC 1.2979

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 24 2 2552.87 -26.08 64.08 52.79 101.44 20 8 35 1952.9 -24.24 55.90

90.00 10 21 29 4472.84 8.73 187.32 48.03 62.95 11 $6 2 $872.8 5.03 180.59

100.00 20 51 8 2271.97 -27.24 43.14 52.51 102.82 21 29 0 1672.0 -25.20 34.93

100.00 11 37 4 4228.98 9.77 168.84 47.48 61.61 12 47 53 3629.0 5.91 162.18

110.00 22 12 25 2017.65 -30.31 22.91 51.59 106.63 22 46 2 1417.6 -27.73 14.66

110.00 12 $2 17 4056.06 12.52 154.09 45.85 57.93 13 59 53 3456.1 8.19 147.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

T0(-1.8683 TRA 7.$169 TC-10.8721 BAU 2.6525 SGT13844.9 SGR 699.4 SG3 879.3 ST 3771.0 8R 611.6 SS 1518.4

ROE .4539 RRA .0417 RE3 .3958 FAU .14743 RRT -.4025 RRF -.4418 RTF .9919 CRT -.5742 CRS .7221 CST -.9809

FDE-I.9206 FRA 5.6797 FC3-7.0519 BS4 = 48680 S6613562.5 RZ3 .0456 R13 -.9919 LSA 4072.5 MSA 560.6 SSA 18.3

BDE 1.7289 BRA 7.$170 BC310.8792 FSP 3190 SG113847.7 3G2 640.1 THA 178.83 ELI 3787.6 EL2 498.5 ALF 174.59
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 7 1864

HELIOCENTRIC CONIC

RL 140,24 LAL -,00

RP 200.32 LAp -1.83

RC 317.035 GL 14.01

PLANETOCENTRIC CONIC

C3 18.723 VHL 4.327

LNCH AZMTH LNCH TIME

90.00 18 31 57

90.00 10 lg 48

100.00 20 58 43

100.00 11 35 44

110.00 22 19 14

110.00 12 31 42

FLIGHT TIME 396.00 ARRIVAL DATE DEC 8 1965

DISTANCE 878.102 EARTH TO MARS

LOL 44.62 VL 32.948 GAL -6.38 AZL 08.17 HCA 265.83 SMA 188.24 ECC .23863 INC 1.8327 vl 30.058

LOP 310.45 VP 23.856 GAP -12.40 AZP 90.13 TAL 325.89 TAp 231.72 RCA 143.32 APO 233.16 V2 26.304

GP .69 ZAL 138.44 ZAP 35.64 ET8 180.12 ZAE 57.96 ETE 180.05 ZAC 85.46 ETC 257.60 CLP 35.64

DLA 10.63 RAL tgO.27,RAD 6557.8 VEL 11.637 pTH 2.10 VHP 5.125 DPA 7.63 RAP 168.13 ECC 1.3001

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2541.50 -25.93 63.29 53.92 101.81 20 14 19 1941.5 -24.04 55.12

4500.08 g.57 188.68 49.29 63.22 11 34 48 3900.1 5.90 182.13

2261.70 -27.08 42.42 53.64 103.17 21 36 24 1661.7 -25.00 34.24

4255.14 10.62 170.32 46.74 61.89 12 46 39 3655.1 6.78 163.64

2009.73 -30,15 22.35 52.70 106.93 22 52 44 1409.7 -27.54 14.13

4079.65 13.37 155.40 47.11 58.24 13 39 42 3479.8 9.08 148.93

DIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7844 TRA 7.5884 TC-10.6486 8AU 2.6672 86713970.1 8GR 701.2 863 833.1 ST 3883.1 SR 615.3 SS 1499.3

ROE .4645 RRA .0395 RC3 .3842 FAU .13921 RRT -.405§ RRF -.4459 RTF .9914 CRT -.5888 CRS .7326 CST -.9814

FOE-1.9155 FRA 5.5270 FC3-6.4368 BSP 49181 S6813987.7 R23 .0471 R13 -.9915 LSA 4170.9 MSA 553.5 SSA 18.1

BOE 1.8439 8RA 7.5883 8C310.6535 FSP 3035 _113973.0 SG2 640.8 THA 178.83 ELI 3900.3 ELI 493.2 ALF 174.58

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 398.00 ARRIVAL DATE DEC 10 1963

HELIC_ENTRIC CONIC DISTANCE 882.294 EARTH TO MARS

RL 148.24 LAL -.00 LOt. 44.62 Vk 32.954 GAL -6.56 AZL 88.16 HCA 267.08 SMA 188.34 ECC .24041 INC

RP 208.16 LAp -1.83 LOP 311.70 VP 23.884 GAP -12.55 AZP go. Og TAt. 325.08 TAP 232.15 RCA 143.06 APO

RC 317.924 GL 13.78 GP .67 ZAL 139.40 ZAP 34.97 ETS 180.11ZAE 56.99 ETE 180.07 ZAC 83.37 ETC

PLANETOCENTRIC CONIC

C3 19.385 VHL 4.403 DLA

LNCH AZIATH LNCH TIME L-I TIME INJ tAT INJ LONG INJ RT ASC |NJ AZIATH INJ TIME

90.00 19 39 49 2350.30 -25.77 62.52 55.08 102.16 20 22 0

90.00 10 18 10 4327.48 10.40 190.46 50.57 63.31 11 33 38

100.00 21 6 14 2231.77 -26.92 41.72 54.79 103.50 21 43 46

100.00 11 34 26 4281.44 11.46 171.82 50.02 62.20 12 43 47

110.00 22 26 1 2002.11 -30.00 21.81 53.83 107.21 22 5g 23

110.00 12 31 8 4103.67 14.23 136.73 48.41 58.59 13 39 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.9048 TRA 7.8672 TC-10.4203 OAU 2.7023 SG714091.7 $GR 702.9 863 788.6

ROE .4734 RRA .0371RC3 .3748 FAU .13126 RRT -.4090 RRF -.4507 RTF .9909

FOE-1.9081FRA 5.3734 FC3-3.86210SP 49670 S6814109.3 RZ3 .0488 R13 -.9910

BDE 1.9632 BRA 7.8672 8C310.4271FSP 2686 86114094.7 862 641.3 TMA 178.83

1.8360 vl 30.038

233.62 V2 26.323

237.53 CLP 34.97

10.25 RAL 191.03 RAD 6567.8 V(L 11.863 PTH 2.10 VHP 3.224 OpA 7.39 RAp 168.66 ECC 1.3190

PO CST TIM INJ 2 LAT INJ 2 LONG

1930.5 -23.84 34.$8

3927.3 6.76 183.67

1651.8 -24.80 33.57

3681.4 7.63 163.10

1402.1 -27.33 13.62

3503.9 9.97 130.22

ORBIT DETERMINATION ACCURACY

ST 3993.2 SR 619.0 SS 1478.8

CRT -.6027 CRS .7429 CST -.9818

LSA 4269.4 MSA 550.4 SSA 17.8

EL1 4012.8 EL2 491.7 ALF 174.56

LAUNCN OAT( NOV T 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.OO

RP 208.01 LAp -1.64

RC 318.808 GL 13.36

PLANETC_ENTR IC CONIC

C3 20.089 VHL 4.482

LNCN AZMTH LNCH TIME

90.00 19 47 37

90.00 10 16 34

100.00 21 13 43

100.00 11 33 g

110.00 22 32 47

110.00 12 30 35

DISTANCE 866.480 EARTH TO MARS

LOL 44.62 VL 32,939 GAL -6.78 AZL 88.15 HCA 268.33 SRA 168.44 ECC .24227 INC 1.8393 vl 30.056

LOP 312.93 VP 23.912 GAP -12.71 AZP 90.03 TAL 324.24 TAp 232.57 RCA 142,79 APO 234.09 V2 25.341

GP .66 ZAL 140.36 ZAP 34.32 ETS 160.10 ZAE 36.04 ETE 180.10 ZAC 63.67 (TC 257.46 CLP 34.31

DLA 9.66 RAL 191.83 RAD 6367.8 VEL 11.894 PTH 2.11 VHP 3.324 DpA 7.14 RAP 169.21 ECC 1.3306

L-I TIME |MJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2319.88 -23.62 61.70 56.23 102.30 20 29 37 1919.9 -23.64 33.67

4335.03 11.23 192.06 51.88 63.84 11 32 29 3953.0 7.63 163.24

2242.19 -26.77 41.05 33.93 103.82 21 31 3 1642.2 -24.60 32.92

4307.94 12.29 173.34 31.34 62.34 12 44 37 3707.9 8.32 166.59

1994.80 -29.85 21.29 34.97 107.49 23 6 1 1394.8 -27.17 13.13

4128.10 13.08 138.09 49.73 38.96 13 39 23 3328.1 10.66 131.33

DIFFERENTIAL CORRECTIONS MXO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.0281TRA 8.1539 TC-10.1880 OAU 2.7379 SG7142_0.0 8GR 704.6 863 743.7 ST 4106.0 SR 622.4 $S 1436.3

ROE .4867 RflA .0342 RC3 .3654 FAU .12362 RRT -.4131RRF -.4380 RTF .9904 CRT -.6157 CRS .7327 CST -.9821

FOE-1.8971FRA 3.2187 FC3-5.3275 8SP 30122 $G814227.3 R23 .0306 R13 -.9904 LSA 4366.9 MSA 345.5 SSA 17.6

BDE 2.0837 8RA 8.1539 BC310.1943 FSP 2739 S6114213.0 862 641.5 THA 178.82 EL1 4124.1EL2 488.3 ALF 174.39

LAUNCH DATE NOV 7 lg64 FLIGHT TIME 402.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CCNIC DISTANCE 890.659 EARTH TO MARS

RL 148.24 LAL -.00 LOL 44.62 VL 32.963 GAL -8.94 AZL 88.18 HCA 269.38 SlAA 188.34 ECC .24421 IMC 1.8426 V1 30.038

RP 207.86 LAF -1.84 LOP 314.20 VP 23.936 GAP -12.88 AZP g0.01 TAL 323.39 TAP 232.98 RCA 142.50 APO 234.38 V2 26.337

RC $19.683 GL 13.33 GP .63 ZAL 141.32 ZAp 33.68 ETS 180.09 Z/dE 33.10 ETE 180.12 ZAC 83.79 ETC 267.39 CLP 33.68

PLANETOCENTRIC CONIC

C3 20.836 VHL 4.363 OLA 9.08 RAL 192.60 RAID 6567.8 VEL

LNCH AZIATH LNCH TIM( L-I TIME |NJ LAT

90.00 19 35 22 2509.64 -23.46

go.o0 10 15 O 4362.72 12.06

100.00 21 21 9 2232.98 -26.82

100.00 11 31 33 4334.61 13.13

110.00 22 39 30 1987.81 -29.71

110.00 12 30 3 4132.54 13.94

DIFFERENTIAL CCRRECTION8

T06-2.1362 I'Rk 8.4480 TC3-9.9343 OAU 2.7746

flOE .4984 RRA .OHIO RC3 .3382 FAU .11628

FOE-1.8838 FRA 3.0625 FC3-4.8315 BSP 50339

ODE 2.2131 BRA 8.4480 BC3 9.9607 FSP 2596

11.923 PTH 2.12 VHP 3.426 OpA 6.87 RAP 169.77 ECC 1.3429

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.07 57.44 102.83 20 37 12 1909.6 -23.44 52.98

193.67 53.22 64.19 11 31 23 3982.7 8.49 186.81

40.41 57.13 104.13 21 38 22 1633.0 -24.41 32.30

174.89 52.68 62.90 12 44 9 3734.6 9.39 168.09

20.80 36.13 107.73 23 12 38 1387.8 -26.99 12.66

159.47 51.08 39.35 13 39 16 3552.3 11.75 152.86

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG714323.7 8GR 708.2 863 704.3 ST 4216.4 SR 625.8 SS 1432.4

RRT -.4177 RRF -.4621RTF .9897 CRT -.6283 CRS .7624 CST -.9823

86814343.1 R23 .0§27 R13 -.9898 LSA 4464.2 MSA 540.5 SSA 17.4

SG114328.8 862 641.5 THA 178.02 ELI 4233.0 ELI 484.7 ALF 174.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.DO

RP 207.73 LAp -1.65

RC 320.558 GL 18.10

PLAN(T(_ENTRIC CONIC

C5 21.628 VHL 4.651

LNCH AZMTH LNCH TIM(

90.00 20 S 4

go.00 10 18 28

100.00 21 28 $2

100.00 11 SO 41

110.00 22 46 10

110.00 12 29 $2

FLIGHT TIME 404.00 ARRIVAL DATE DEC 16 1965

DISTANCE 894.830 EARTH TO MAR5

LOt. 44.62 VL 32.g71 GAL -7.14 AZL 88.15 HCA 270.84 SldA 188.64 ECC .24624 INC 1.8459 Vl 30.058

LOP $15.46 VP 23.964 GAP -13.04 AZP 89.97 TAL 322.53 TAp 238,37 RCA 142.19 ApO 235.09 v2 26.375

GP .84 ZAL 142.28 ZAP 33.08 ETS 180.07 ZAE $4.18 ETE 180.15 ZAC 85.90 ETC 257.32 CLP 35.08

DLA 8.50 RAL 193.37 RAD 6567.9 VEL 11.959 PTH 2.13 VHP 5.530 DpA 6.60 RAp 170.$5 ECC 1.3560

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN )NJ 2 LAT [NJ 2 LONG

2499.79 -25.31 60.38 58.65 103.14 20 44 44 1899.8 -23.25 52.32

4610.56 12,88 195.31 54.59 64.56 11 30 19 4010.6 9.35 188.41

2224.14 -26.47 39.80 58.33 104.42 22 5 36 1624.1 -24.28 51.71

4361.44 13.95 176.45 54,05 63.29 12 43 23 3761.4 10.26 169.61

1981.18 -29.57 20.33 57.51 107.99 25 19 12 1881.2 -26.82 12.22

4177.19 16.79 160.88 52.45 59.78 13 39 9 3577.2 12.65 154.21

DIFFERENT| AL CORRECTIONS

TOE-2.2885 TRA 8.7498 TC3-9.7178 BAU 2.8116

ROE .5104 RRA .0274 RC3 .3471 FAU .10918

F08-1.8678 FRA 4.9048 FC3-4.3898 BSP 50940

BOE 2.3447 BRA 8.7497 BCS 9.7238 FSP 2458

LAUNCH DATE NOV 7 1984

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 207.80 LAp -1.85

RC 321.425 GL 12.86

PLAN(TOCENTRIC CONIC

C3 22.473 VHL 4.741

LNCH AZMTH LNCH TIME

90.00 20 10 42

90.00 10 11 58

100.00 21 $5 51

100.00 11 29 30

110.00 22 32 44)

110.00 12 29 2

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

88T14437,3 5GR 707.7 3G3 664.4 87 4325,9 SR 628,9 SS 1406.7

RflT -.4228 RRF -.4687 RTF .9891 CRT -.6403 CRS .7718 CST -.9825

$G614454.6 R23 .0549 R13 -.9891 LSA 4560.6 MSA 535.5 SSA .17.1

$8114440.4 SG2 641,2 THA 178.81 ELI 4344.8 ELI 481.0 ALF 174.62

FLIGHT TIM( 406.00 ARRIVAL DATE DEC 18 1965

DISTANCE 898.991

LOL 44.62 VL 32,977 GAL -7,35 AZL 88.13 HCA 272.09 SlAA 188.75 ECC .24885

LOP 316.72 VP 23.988 GAP -13.21 AZP 89.93 TAL $21.65 TAp 233.74 RCA 141.87

GP .62 ZAL 143.23 ZkP 32.46 ETS 180.08 ZAE 53.28 ETE 180.17 ZAC 86.03

EARTH TO MARS

INC 1.8492 V1 50.058

APO 235.62 V2 26.388

ETC 257.25 CLP 52.46

DLA 7.92 RAL 194,14 RAD 6567,9 VEL 11,994 PTH 2.14 VHP 5.637 DpA 6.32

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZIATH INJT|ME PO CST TIN

2490.33 -25.16 59.73 59.87 103.43 20 52 12 1890.3

4638.52 18.69 196.96 55.98 64.97 11 29 17 4038.5

2215.67 -26,33 39,21 59,54 104,70 22 12 47 161.5.7

4388.42 14,77 178,03 55.44 63,71 12 42 38 $788.4

1974.83 -29.43 |8.88 56.51 108.22 23 25 44 1874.8

4202.02 17.63 162.30 53.86 60.23 18 39 4 3602.0

MID-COURSE EXECUTION ACCURACx

841T14545,0 SSR 709,0 SG3 626.0

RflT -.4283 RRF -.4758 RTF .9863

Sr_14562,3 R23 .0872 R13 -,8683

SG|14548,2 SG2 640,6 THA 178.80

DIFFERENTIAL CCRRECTION8

TOE-2.4238 TRA 9,0599 TC3-9,4781 BAU 2,8494

ROE .5227 RRA .0233 RC3 .3381 FAU .10229

FOE-1.8484 FRA 4.7482 FC3-3.9405 BSP 51313

90E 2.4795 8RA 9.0599 BC3 9.4841 FSP 2323

RAp 170.95 ECC 1.3698

INJ 2 LAT INJ 2 LONG

-23.07 51.69

10.21 190.02

-24.05 31.15

11.12 171.15

-26.66 11.80

13.54 155.58

ORBIT OETERMINATION ACCURACY

ST 4433.4 8R 681.9 SS 1579.4

CRT -.6515 CRS .7809 CST -.9825

LSA _655.6 MSA 530.7 SSA 16.9

EL1 4452.7 ELI 477.4 ALF 174.65

LAUNCH DATE NOV 7 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.OO

RP 207.48 LAp -1.85

RC 522.286 GL 12.65

PLANETOCENTRIC CONIC

C3 25.369 VHL 4.854

LNCH AZMTN LNCH TIME

90.00 20 18 16

90.00 10 10 50

100.00 2_ 43 8

100.00 11 28 20

110.00 22 59 25

110.00 12 28 $2

FLIGHT TIME 406.00 ARRIVAL DATE DEC 20 1965

DISTANCE 903.143 EARTH TO MARS

LOL 44.62 VL 52.983 GAL -7.56 AZL 68.15 HCA 273.35 SMA 168.85 ECC .25055 INC 1.8525 Vl

LOP 317.96 VP 24.012 GAP -13.$8 AZP 89.89 TAL 520.75 TAp 284.10 RCA 141.55 Apo 236.17 V2

GP .61 ZAL 144,19 ZAP 31.88 ET$ 180,05 ZAE _1_.59 ET( 180,20 ZAC 86.16 ETC 257.18 CLP

DLA 7,33 RAL 194,91 RAO 6567.9 VEL 12,031 PTH 2,15 VHP 5,746 DpA 6,04 RAP 171,57

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2481.28 -25.02 59.11 61.10 103.71 20 59 37 1881.S -22.89

4666.61 14,49 196,83 57.40 65,41 11 26 17 4066.6 11.06

2207,58 -26.16 38,65 60,77 104,96 22 19 55 1607.6 -23,87

4415.54 15.58 1.79.64 56.87 64.16 12 41 55 3815.5 11.98

19_8,88 -29,30 19,47 59,72 108,44 25 32 13 IS68.9 -26.51

4227.02 18.47 163,76 55.29 60,71 15 38 59 3627.0 14.43

50.058

26.402

31.88

ECC 1.58A6

INJ 2 LONG

51.09

1.91.64

30.61

172.70

11.40

156.98

DIFFERENTIAL CORRECTIONS

TOE-2.5635 TRA 9.3791 TC3-9,2364 BAU 2.8881

ROE .5355 RRA .0188 RCS .$292 FAU .09568

FOE-1.8262 FRA 4.5864 FC3-3.5445 8SP 51660

8OE 2.6188 BRA 9.$792 BC3 9,2443 FSP 2191

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T14850.4 SIR 7|0.S 883 589.0 ST 4539.8 SR 684.8 SS 1550.3

RRT -,4342 RRF -.4835 RTF .9875 CRT -,6622 CR3 ,7897 CST -.9825

SG_14867,6 R23 .0596 R13 -.9875 LSA 4749.7 MSA 525.8 SSA 16.7

_114653,7 SG2 859,T THA 178,79 EL1 4559,4 EL2 478.6 ALF 174.65

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 410.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RF 207.36 LAP -1.65

RC 323.141 GL 12.$9

PLAN(TOCENTRIC CONIC

C3 24.321 VHL 4.932

LNCH AZMTH LNCH TIM1[

90.00 20 25 47

90.00 10 9 4

100.00 21 50 21

100.00 11 27 11

110.00 23 5 58

110.00 12 28 4

DIFFERENTIAL CCRRECTION8

TOE-2,7070 TRA 9.7074 TCS-8.9974 BAU 2.9273

ROE .5488 RRA .0188 RC3 .3204 FAU ,08824

FDE-I.8010 FRA 4.4249 FC3-3.$787 BSP 51985

BDE 2.7620 8RA 9.7074 BCS 9.0031 F_P 2064

DISTANCE 907,283 EARTH TO MARS

LOL 44.62 VL 3_-689 GAL -7,78 AZ1. 88,14 NCA 2T4,61 SlAA 168,96 ECC .25285 INC 1,8558 vl 50.058

LOP 319.24 vP 24.035 GAP -13.58 AZP 89.85 TAL 319.83 TAp 234,45 RCA 141.18 APO 286.73 V2 26.416

GP .60 ZAL 145.14 ZAp 31.31 (78 180.03 ZA£ 31.53 ETE 180.22 ZAC 86.29 ETC 257.11CLP 51.51

DLA 6.76 RAL 195.67 RAO 6568.0 VEL 12.071PTH Z.|G VHP 5.857 DpA 5.74 RAp 172.20 ECC 1.4008

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2472,62 -24.88 58.5| 62.36 103.98 21 7 0 1872.8 -22.71 50.51

4694.82 15,29 200,32 58,85 65,&7 11 27 19 4094,8 11,90 195.28

2199,87 -26,05 38,12 62,02 105,21 22 27 1 1599,9 -23,71 50.10

4442,80 16.39 181,27 50,33 64.64 12 41 14 3842,8 12.84 174.27

1963.23 -29.18 19.07 60.94 108,64 23 38 41 1363.2 -26.56 11.05

4252.19 19-.30 165.24 56.78 6|.23 13 $8 56 3652.2 15.31 158.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8_714752,| _ 711,8 883 553.2 87 4644.4 3R 837.4 83 IS19.5

RRT -,4408 RRF -,4916 RTF ,9868 CRT -.6723 CR3 .7984 CST -.9824

S88|4769,2 R23 ,0626 R13 -,9866 LSA 4642,1MSA $20.9 SSA 16.5

S_|147§5,4 _2 838.6 THA 176.78 EL1 4664.3 EL2 469.8 ALF 174.67

84i



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE NOV 7 1964

HELIOCENTRIC C(_IIC

RL 146.24 LAL -.00

RP 207.28 LAp -1.85

RC $23.990 GL 12.16

PLANETOCENTRIC CONIC

CS 25.$33 VHL 5,033

LNCH &ZMTH LHCH TIME

90.00 20 33 14

90.00 10 740

100.00 21 $7 31

100.00 11 26 5

110.00 23 12 28

110.00 12 27 36

FLIGHT TIM£ 412.00 ARRIVAL DATE DEC 24 1965

DISTANCE 911.410 EARTH TO MARS

LOt. 44.62 VL 32.995 GAL -8.01 AZL 88.14 HCA 275.88 6MA 189.06 ECC .25524 INC !.8592 vt 30.058

LOP 320.50 VP 24.056 GAP -13.74 AZP 89.81 TAL 318.90 TAP 234.77 RCA 140.81 APO 237.32 V2 26.428

GP .59 ZAL 146.08 ZAP 30.77 ET8 180.02 ZA[ 50.67 (TE 180.24 ZAC 86.43 (TC 257.04 CLp 30.76

DLA 6.18 RAL 196.43 RAG 6568.0 VEL 12.112 PTH 2.17 VHP 5.971 DPA 5.44 RAP 172.85 ECC 1.4169

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PQ CST TIM INJ 2 LAT INJ Z LONG

2464.38 -24.74 57.95 63.63 104.23 21 14 18 1864.4 -22.54 49.97

4723.13 16.07 202.04 60.33 66.37 11 26 23 4123.1 12.74 194.94

2192.56 -25.92 37.61 63.28 105.44 22 34 3 1592.6 -23.$5 29.62

4470.18 17.16 162.92 59.81 65.15 12 40 35 3870.2 16.68 175.86

1957.96 -29.07 18.71 62.19 108.83 23 45 6 1358.0 -26.22 10.68

4277.54 20.13 166.74 58.25 61.77 13 38 54 3677.5 16.20 159.82

DIFFERENTIAL CORRECTIONS

TDE-2.8558 TRA10.0432 TC3-8.7601 8AU 2.9687

ROE .$621 RRA .0084 RC3 .3117 FAU .08308

FDE-t.TTS9 FRA 4.2612 FC3-2.8393 8SP 52230

BDE 2.9104 6RA10.0432 0C3 8.7656 FSP 1837

LAUNCH DATE NOV ? 1964

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 207.18 LAp -1.85

RC 524.833 GL 11.92

PLAN(TOCENTRIC C(_qIC

C3 26.409 VHL 5.139

LNCH AZMTH LNCH TIME

90.00 20 40 37

90.00 10 6 18

100.00 22 4 37

100.00 11 24 59

110.00 23 16 $6

110.00 12 27 10

DIFFERENTIAL C_RRECTIONS

TDE-3.0077 TRA10.3896 TC3-8.5224 BAU 3.0108

ROE .$760 RflA .002§ RC3 .3032 FAU .07709

FDE-t.7433 FRA 4.0961 FC3-2.5271 98P 52479

BOE 3.0623 BRAtO.3896 BC3 8.§278 FSP 1816

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G714851.5 SGR 712.7 SG3 518.8 ST 4747.5 _ 639.9 86 1287.4

RRT -.4475 flRF -.5006 flTF .9854 CRT -.6822 CRS .8069 CST -.9822

8G814868.6 RZ3 .0657 R13 -.9855 LSA 4933.4 MSA 516.1 SSA 16.2

86114854.9 $62 637.3 THA 178.77 EL1 4767.7 ELI 466.9 ALF 174.70

FLIGHT TIME 414.00 ARRIVAL DATE DEC 26 1965

DISTANCE 915.524 EARTH TO MARS

LOt. 44.62 VL 33.001 GAL -8.24 AZL 86.14 HCA 277.14 SNA 189.17 ECC .25774 INC 1.8625 vl 30.068

LOP 321.77 VP 24.077 GAP -13.92 AZP -69.77 TA_. 317.95 TAP 235.09 RCA 140.42 APO 267.93 V2 26.469

GP .58 ZAL 147.03 ZAP 30.23 ET9 180.00 ZAE 49.63 ETE 180.26 ZAC 86.57 ETC 256.97 CLP $0.26

DLA 5.60 RAL 197.18 RAG 6568.1 VI[L 12.157 PTH 2.18 VHP 6.087 DPA 5.13 RAP 173.51 ECC 1.4646

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) EST TIM ]NJ 2 LAT INJ 2 LONG

2466.53 -24.61 37.41 64.91 104.47 21 21 34 1856.5 -22.$8 49.45

4751.54 16.83 203.77 61.84 66.89 11 25 29 4151.5 IS.56 196.62

2185.62 -26.79 37.14 64.56 103.68 22 41 3 1586.6 -26.39 29.16

4497.68 17.95 184.$9 61.32 63.69 12 39 57 3897.7 14.52 177.48

1953.05 -28.98 18.36 63.44 109.01 23 51 29 1353.1 -26.09 10.$6

4303.02 20.94 168.27 59.78 62.34 13 38 $3 3703.0 17.07 161.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T14948.0 _ 713.8 SG3 485.6 ST 4848.4 SR 642.3 89 1256.4

RRT -.4§48 RRF -.§098 RTF .9842 CRT -.6914 CRS .8153 CST -.9819

SG814965.0 R23 .0691 R13 -.9843 LSA 5022.6 MSA 511.3 SSA 16.0

$6114951.§ 862 835.6 THA 178.75 EL1 4868.8 EL2 462.1 ALF 174.72

LAUNCH DATE NOV 7 t964

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 207.08 LAP -1.85

RC 323.671 GL 11.68

PLANETOCENTRIC CONIC

C3 27.552 VHL 5.249

LNCH AZMYH LNCH TIME

9D.O0 20 47 57

90.00 10 4 57

100.00 22 11 40

100.00 11 23 56

110.00 26 25 21

110.00 12 26 46

FLIGHT TIME 416.00 ARRIVAL DkTE DEC 26 1965

DISTANCE g19.623 EARTH TO MARS

LOL 44.62 VL t3.007 GAL -6.49 AZL 88.13 HCA 278.40 SMA 189.28 ECC .26035 INC 1.8659 vl S0.056

LOP SES.OS VP 24.097 GAP -14,11 AZP 89.73 TAL 316,99 TAp 235,39 RCA 140.00 APO 238.56 V2 26.449

GP .37 ZAL 147.96 ZAP 29.71ETS 179.99 ZAE 49.01ETE 180.28 ZAC 66.72 ETC 2§6.89 CLP 29.71

DLA 5.03 RAL 197.93 RAD 6568.1VEL 12.204 pTH 2.19 VHP 6.206 Opk 4.82 RAp 174.19 ECC 1.4534

L-I TIME IHJ LAT INJ LONG INJ fiT A6C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2449.09 -24.48 56.90 66.21 104.69 21 28 46 1849.1 -22.23 48.96

4780.05 17.59 208.52 63.38 67.44 11 24 37 4180.0 14.38 198.31

2179.08 -25.67 36.69 65.85 105.87 22 47 39 1579.1 -23.24 28.73

4525.29 18.72 186.28 62.87 66.26 12 39 21 3925.3 15.35 179.11

1948.49 -28.86 18.05 64.72 109.17 23 57 49 1348.5 -25.97 10.06

4628.64 21.74 169.83 61.34 62.95 13 36 53 3728.6 17.94 162.76

DIFFERENTIAL CORRECTIONS

TDE-S.1845 TRAID.7445 TCS-8.2861BAU 3.0541

ROE .5908 RRA -.0089 RC3 .2948 FAU .07129

FOE-l.7106 FRA S.9293 FC3-2.2401 8SP 52695

80E S.2191 BRAlO.7445 8C3 8.2914 FSP 1699

MID-COURSE ExECuTION ACCURACY

60T15040.6 8GR 714.8 SG3 453.5

RRT -.4622 RRF -.3196 RTF .9829

S6815057.5 R23 .0727 R13 -.9829

96115044.2 862 633.6 THA 178.74

LAUNCH DATE NOV 7 1964 FLIGHT TIM( 418.00

HELIOCENTRIC C(_;C

RL 148.24 LAL -.00

RP 207.00 LAP -1.84

RC 326.506 GL 11.45

PLANETOCENTRIC CONIC

CS 28.769 VHL 5.364

LNCH AZMTH LNCH TIME

90.00 20 55 13

90.00 10 3 39

100.00 22 18 40

100.00 11 22 34

110.00 23 31 43

110.00 lZ 26 20

DISTANCE 923.706

LOL 44.62 VL 33.013 GAL -8.74 AZL 88.13 HCA 279.67 SMA 169.39 ECC .26306 INC

LOP 324.30 VP 24.115 GAP -14.31 AZP 89.69 TAL 316.00 TAp 235.67 RCA 139.57 APO

GP .§6 ZAL 148.90 ZAP 29.21 ET6 179.97 zAE 48.20 ETE 180.31 ZAC 86.87 ETC

ORBIT OETERNINATION ACCURACY

ST 4947.3 SR 644.4 SS 1218.0

CRT -.7003 CRS .8265 CST -.9816

LSA 5110.5 MSA $06.4 8SA 16.8

ELI 4968.0 EL2 438.1ALF 174.74

ARRIVAL DATE DEC 30 1965

EARTH TO MARS

1.8693 Vl 30.058

239.22 V2 26.469

256.82 CLP 29.21

DLA 4.46 RAL 198.68 RAD 8568.2 VEL 12.253 PTH 2.20 VHP 6.328 OPA 4.49 RAP 174.89 ECC 1.4735

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH XNJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

2442.03 -24.36 58.42 67.52 104.90 21 33 55 1842.1 -22.08 48.50

4808.64 18.33 207.30 64.94 68.03 11 23 48 4208.6 15.18 200.03

2172.93 -25.55 36.27 67.16 106.08 22 54 53 1572.9 -23.11 28.$2

4553.00 19.47 186.00 64.44 66.86 12 38 47 3953.0 16.17 180.76

1944.30 -28.76 17.76 66.00 109.32 24 4 ? 1344.3 -23.86 g.78

4354.39 22.53 171.41 62.93 63.58 13 38 $5 3764.4 18.80 164.26

ORBIT OETERMINATION ACCURACY

9T 5043.7 SR 646.4 SS 1181.0

CRT -.7067 CRS .8316 CST -.g810

LSA 5196.1MSA 501.7 SSA 15.6

ELI 5064_7 EL2 454.1ALF 174.77

DIFFERENTIAL CCMRECTION9

T0(-3.3251 TRA11.1109 TC3-8.0617 BAU 3.0988

ROE .6050 RRA -.0109 RC3 .2865 FAU .06566

FDE-1.6747 FRA 3.7603 FC3-1.9780 BSP 52878

BDE 3.3797 BRA11.1110 BC3 8.0368 FSP 1584

MID-COURSE EXECUTION ACCURACY

SG715131.1 $GR 713.8 SG3 422.6

RRT -.4700 RRF -.5298 RTF .9813

Sr_16148.0 R23 .0768 R13 -.9814

8Gl15134.9 SG2 631.6 THA 178.72

642



JPL TM S3-1_X) EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE MOY 6 1984

HEL|(_(NTRlC CCMqIC

RL 148.20 LAL ,00

RP 242.47 LAp .95

RC 148.041 ;L 13.95

PLAMETOC(NTRIC CONIC

C3 26.259 VHL 5.124

LNCH AZMTH LNCH TIME

90.00 17 55 3

gO.DO 10 13 10

100.00 19 25 18

100.00 11 25 38

110.00 20 $3 14

110.00 12 14 10

FLIGHT 1114( 188.00 ARRIVAL OATE MAY 15 1965

DISTANCE 474.077 EARTH TO MARS

LOt- 45.6) VL )4.257 GAL -5.6) AZL 87.92 HCA 152.88 SMA ,214,93 ECC .32411 INC 2.0768 vl )0.065

LOP 198.52 VP 21.845 GAP 17.47 AZP 91.85 TAL $36.7§ TAp 129.62 RCA 145.25 APO 284.60 VZ 22.638

GP -.65 ZAL 12).08 ZAP 187.81 (TS 181.68 ZAE 1)5.84 ETE 3)7.)7 ZAC 88.4) ETC 2)8.00 CLP 167.8)

OLA 15.98 RAL 178.28 RAD 6568.1 VEL 12.15! PTH 2.|8 YHP 8.292 DPA -1.96 RAp 186.06 ECC 1.4)22

L-I TaME [NJ LAT [NJ LONG INJ RT A$C ]NJ AZMTH [NJ TIME PO CST TIM [NJ 2 LAT IMJ 2 LONG

2801.78 -26.19 61.95 50.37 92.75 18 41 45 2201.8 -27.)2 73.)5

4403.48 6.§6 |83°38 42.70 62.)9 11 26 )4 )803.) 2.81 176.70

2)10.82 -29.84 80,45 50.28 94.04 20 7 7 1910.8 -28.?7 51.76

4169.67 7.84 16).50 42.01 61.06 12 35 8 ))69.7 ).92 1)8.90

22)5.6) -33.44 39.10 49.82 97,)4 21 30 29 16)5.6 -)2,04 30.16

4017.6) 11.12 151.99 40.03 57.47 13 21 8 )417.6 6.7) 14).6Z

DZFFER(NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9781 TRA-2.5133 TC3 1.2974 BAU ,4)77 SGT 3432.7 _ 350.8 SG3 367.0 ST 1411,) SR 32).) SS 770.9

ROE -.2892 RRA -.0220 RC$ -.1303 FAU .08991 RRT -.5782RRF .3584 RTF -.9150 CRT -.7802 CRS -.)633 CST .9639

FDE -,5)96 FRA 2.4948 FCS-2.RG)O BSP 11613 _ 3450.6 R23 -.0100 R13 .9150 LSA 161).) MSA 28).4 SSA 26.7

BOE 1.0204 ERA 2.5534 BC3 1.30)g FSP 1080 SG1 3435.3 SG2 324.5 THA 177.77 EL1 1433.3 [L2 207.0 ALF 169.90

LAU_ICM DATE NOV 6 1964 FLIGHT TIME 190.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC DISTANCE 477.051 EARTH TO MARS

87.91 HCA 153.80 Sl4A 213.35 ECC .31882 INC 2.0862 V1 )0.065

91.87 TAL 337.09 TAP 130.88 RCA 14).37 Apo 281.3) V2 22.664

181.69 Z/dE 155.99 ETE 357.62 ZAC 88.49 (TC 2)).98 CLP 167.28

RL 148.20 LAL .00 L04. 45.83 VL 34.191GAL -5.48 AZL

RP 242.20 LAP .g2 LOP 199.44 yp 21.799 GAP 18.93 AZP

RC 1)0.)30 GL 14,28 GP -.69 ZAL 124.53 ZAP 187.2T (TS

PLANETOCENTRIC CONIC

C) 25.244 VHL 5.024 DLA 16.48 RAL 177.94 RAO 8588.0 V(L 12.109 PTH 2.17 VHP 9.110 OPA -2.1) RAP 166.38 ECC 1.41))

LNCH AZI4TH LN(H TIME L-I TIM( INJ LAX INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME

t)0,00 17 48 )$ 2810.58 -28.22 92.90 49.51 92,43 19 35 44

90.00 10 18 37 4375.22 $,68 181,79 41.95 62.21 11 29 32

100.00 19 19 31 2518.29 -2R.88 61.01 49.42 93.75 20 1 29

rOD.DO 11 28 40 4142.73 9,95 183.99 41.15 G0,95 12 37 43

110.00 20 48 19 2240.48 -33.49 39.47 48.98 97.33 21 25 39

110.00 12 16 21 3995.)2 10.22 150.87 $8,17 57,20 13 22 )5

DIFFERENTIAL CCRRECTION8 MID-COURW[ EXECUTION ACCURACY

TOE .9473 TRA-2.5270 TC3 1.3704 BAU .4649 SlIT 3477.7 _ 343,3 SG$ 384.8

RDE -.2756 RRA -.0149 R_3 -,l_JSJ FAU .08284 RRT -.3888 RRF ,3824 RTF -,9167

FOE -.5528 FRA 2.5491 FC3-3.1873 6_P 11922 S4B 3494,8 RE3 -.0151 R13 .9167

BOE .986) 8RA 2.5271 8C3 1.3772 FSP 1136 68I 3480.4 $G2 514.6 THA IT7,73

PO CST TIM |NJ 2 LAT INJ 2 LONG

22|0°6 -27.59 7).98

)775.2 1.90 175.13

1918.3 -28.64 )2.30

))42.7 ).01 1)7.42

1640.5 -32.11 )0.)1

339).3 ).83 144.34

ORB|T DETERM|NATION ACCURACY

ST 1407.6 3R 314.3 SS 778.3

CRT -.7)70 CRS -.)))0 CST .962)

LSA 1613.7 MSA 284.9 SSA 26.7

ELI 1428.0 EL2 202.4 ALF 170.21

LAUNCH. DATE k_v 8 1964 FLIGHT TIME 192.00 ARRIVAL DATE MAY 19 1865

HELIOCENTRIC CONIC OISTANCE 490.076 EARTH TO MARS

RL 148.20 LAb .00 LOL 45.6) VL 34.126 GAL -5.33 AZL 87.90 MCA 154,72 SMA 211.86 ECC .)1)27 |HC 2.096) V1 )0.065

RP 24_.R) LAP .69 LOP 200.)7 VP 21._96 GAP 16.39 kip 91.90 TAL 337.42 TAP 132.1) RCA 145.49 APO 278.23 V2 22.692

tiC 152.829 _L 14.61GP -.7) ZAL 12),96 ZAP 168.71ET$ I81.TI ZAE 156.19 ETE 3)7.66 ZAC 88,54 ETC 25).97 CLp 166.73

PLANETOCENTRIC CONIC

C) 24.289 VHL 4.926 OLA 17.00 RAL 177.59 RAO 6568.0 VEL 12.019 PTH 2.16 VHP 7.932 OPk -2.)4 RAP 186.70 ECC 1.)997

LNCM AZNTH LNCH TIME L-I TIME INJ LAT

90.00 IT 42 )0 2620.26 -26.25

R0.00 10 20 14 4346.53 4.75

100.00 19 13 )4 2526.)7 -29.71

100.00 11 31 51 411).4) 6.04

110.00 20 45 15 224).95 -33.53

110.00 12 16 39 3968.63 9.32

OIFFEREMTI AL CORRECTIONS

TD[ .9218 TRA-2.4944 TC3 1.4)57 BAU ,4?50

ROE -.262) RRA -.0075 RC3 -.1434 FAU .09803

FD( -.)431 FRA 2.8062 FC5-5.4230 8SP 12084

8DE .958) BRA 2.4944 BC3 1.4628 F_P 1196

LAUNCH DATE NOV 8 |964"

HELIOCENTRIC CONIC

RL 148.20 LAL .00 LOL 45.63 ¥L 34.085 GAL

RP 241.65 LAP .6? LOP 201.29 VP 21.629 GAP

INJ LONG INJ RT ARC INJ AZMTM |NJ T|ME PO CST TIM ]NJ 2 LAT INJ 2 LONG

83.)0 48.65 92.01 18 29 30 2220.) -27.66 74.69

180.17 41.03 GZ.O5 11 32 40 3746.5 .98 t7).53

61.62 48.57 9).43 19 55 41 1926.6 -28.92 52.91

162.48 40.32 60.87 12 40 26 3515,) 2,09 1)5.92

38.80 48.18 97.08 21 20 41 1646.0 -32.19 30.92

149.56 38.32 56.96 15 24 47 3368.8 4.90 143.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5§21,8 Sr,_t 336,4 $63 403,6 ST 1406.4 SR )0).2 SS 785.1

flflT -.4239 RRF .407? RTF -.9184 CRT -.756) CRS -.)449 CST .9594

St,8 3537,9 R23 -,0188 ill3 .8185 LSA 1613.R MSA 286.8 $SA 26.2

361 3524,7 _t 304.5 THA 177.66 EL1 1425.6 EL2 1g6.9 ALF 170.49

FLIGHT TINE 184.00 ARRIVAL OATE MAY 21 1965

0IST_MC( 485.146 EARTH TO MARS

-5.18 AZL 87.89 HCA 155.85 SMA 210.45 ECC .)0814 INC 2.1072 vl 30.065

16,85 AZP 81.82 TAL 337.77 TAP 133.42 RCA 145,60 APO 27).)0 V2 22.720

RC 1)4.938 GL 14.95 GP

PLANI[TOCENTRIC CONIC

C3 23.369 VHL 4.834 DLA

-.77 ZAL 123.38 ZAP IM. 14 ET3 181.74 ZN[ 156.42 ETE 357.68 ZAC 88.57 ETC 2)).96 CLP 166.16

17.$2 RAL 177,23 flAO 9S87.9 V[L 12.032 PTH 2.15 VHP 7.759 OpA -2.§2 RAP 187. Ol ECC 1.3849

INJ LONG INJ RT A_ IHJ AZMTH INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

84,08 4?.82 91.68 19 25 3 2230.9 -27.74 75.46

178,54 40.23 61,82 II 35 59 3717.4 .04 171.90

62,30 4T.74 93.07 t9 49 41 193).7 -29.01 )).57

160,95 39.5t 80,51 12 43 18 3487,8 |.t) 154.41

40,37 4?.36 96.81 21 15 35 1652.1 -)2.27 31.)8

148.04 37.30 56.74 13 26 48 3344.2 3.97 141.76

N|D-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k_T 3584.0 _ 329.9 SG3 423.2 ST 1404.1 SR 295.9 SS 791.4

RflT -.4511RRF .4347 RTF -.9222 CRT -.7567 CflS -.))41CST .9))6

3579.2 R23 -.0178 R13 .9223 LSA 1612.7 MSA 289.8 SSk 2).6

_1 3567.1 $G2 294.1 THA 177.)9 EL1 1422.2 EL2 191.0 ALF 170,77

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT

90.00 17 3) 52 2830.90 -26.27

90.00 10 24 2 4)17.42 3.82

100.00 19 7 25 2538.71 -29.75

100.00 11 3) 11 4087.84 5.12

110.00 20 38 3 2252.14 -33.58

110.00 12 21 2 3944.18 8.40

DIFFER(NTIAL C_RR[CTIONS

TOE .8969 TRA-2.4597 TC3 1.5454 8AU .4951

ROE -.2488 RRA -.000) RC3 -.1507 FAU .08928

FOE -.)315 FRA 2.6644 FC3-3.6749 8mP 1221_

BOE .9310 8RA 2.4597 8C3 1.5527 FSP 1262

844



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE NOV 8 1964 FLIGHT TIM( 180.00 ARRIVAL DATE NAY 7 1565

HELIOCENTRIC CON|C 0[STAHC( 462.759 EARTH TO MARS

RL 148.20 LAL .00 L04. 45.83 VL 34,554 GAL -6.28 AZL 87.96 HCA 149.20 8MA 222.27 ECC .34886 INC 2.0443 vl 30.065

RP 243.50 LAP 1.05 LOP 194.85 VP 22.203 GAp 19.70 AZP 91.76 TAL 335.44 TAp 124.64 RCA 144.73 Apo 299.81 v2 22.535

tic 139.022 GL 12,71GP -.53 ZAL 127.19 ZAP 169.91 (T$ 181.67 ZkE 155.62 [T( 357.25 ZAC 88.21ETC 256.06 CLP 169.92

PLANETOC[NTRIC CONIC

C_ 30.989 VHL 5.587 DLA 14.07 RAL 179.57 RAD 6588.2 VEL 12.344 PTH 2.23 VHp 9.O61DpA -1.19 RAP 184.67 ECC 1.5100

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME

90.00 18 17 45 2774.71 -28.09 79.96 53.g8 93.73 19 4 O

90.00 10 5 46 4513.24 g.gT 189.64 46.32 83.36 11 16 1

100.00 19 46 33 2466.32 -29.52 56.79 53.85 94.90 20 28 2

100.0_ 11 14 41 4274.87 11.25 171.45 45.65 62.12 12 25 56

110.00 21 11 31 2222.47 -33.32 36.19 53.35 96.13 21 48 34

110.00 12 6 12 4113,48 14 57 157.27 43.72 58.73 13 14 48

0/FFERENTIAL C(]IRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0668 TWA-2,S64S TC3 ,9662 BAU .4110 _T 3244.8 _ 380.7 663 303.5

ROE -.3471RflA -.0520 RC3 -.1071FAU .07947 RRT -.2969 RRF ,2799 RTF -.9013

FDE -.3T99 FRA 2.2642 FC3-2.2202 BSAP 11045 SGO 3267.1 923 -.0093 913 .9014

ROE 1.1237 6RA 2.8_50 BC3 .9920 FSAP 871 SGI 3246.6 662 363.3 THA 177.98

LAUtACM DATE NOV 8 1984 FLIGHT TIH( 182.00

tA(LIOCENTRIC CONIC DISTANCE 465.493

RL 146.20 LAL .OO LOt. 43,63 _L 34,475 GAL -6.11 AZL 67.93 HCA

RP 243.25 LAP 1,02 LOP 195.76 VP 22.105 GAP t9,14 AZP 91.76 TAL

RC 141.251 GL 13.01 GP -.56 ZAL 126.68 ZAP 169.40 [T6 181.66 ZAE

PLAkI(TOC(MTRIC CONIC

C3 29.899 VHL 5.450 OLA 14.53 RAL 179.26 RAD 6568.2 VEL

INCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ L(]AG |NJ

PQ CST TIM INJ 2 LAT INJ 2 LONG

2t74.7 -27.28 71.41

3913.2 8.31 182.87

1888.3 -28.55 50.13

3674.9 7.43 164.74

1622.5 -31.64 29.18

3513.5 10.32 150.74

ORBIT DETERMINATION ACCURACY

ST 1393.3 SR 357.7 SS 738.7

CRT -.7605 CRS -.5969 CST .9738

LSA 1591.9 MSA 282.6 SSA 28.1

ELi t420.3 ELI 227.8 ALF 168.66

ARRIVAL DATE MAY 9 1965

EARTH TO MARS

130.12 SMA 220.26 ECC .34231 INC 2.051T vl 30.065

335.76 TAp 125.88 RCA 144.67 Also 295.66 V2 22.560

155.61 ET( 337.34 ZAC 88.28 ETC 256.04 CLP 169.41

12.291 PTH 2.21 VHP 6.662 DpA -1.38 RAp 185.03 ECC 1.4888

RT ASC INJ AZMTH INJ TII4E PO CST TIM ZNJ 2 LAT INJ 2 LONG

80.00 18 12 22 2780.33 -28.11 60.39 53.06 93.33 18 56 42 2180.3 -27.33 71.81

90.00 10 3 42 4486.29 9.14 168,09 45.39 63.08 11 18 26 3886.3 5.48 181.35

100.00 19 41 30 2492.69 -29.55 59,13 52.94 94.73 20 23 2 1892.9 -28.38 30.46

100.00 11 17 15 4246.95 10.42 169.97 44.71 61.82 12 20 4 3646.9 6.57 163.29

110.00 21 7 9 2224.87 -33.34 38,26 32.44 98.02 21 44 14 1624.9 -31.87 29.36

110.00 12 6 5 4069.74 13.73 t33.93 42.77 56.36 13 18 13 3469,7 9.64 149,47

DIFFERENTIAL C_RECT|ON$ MIO-CoUfl6E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0451 TRA-2.9541 TC3 1. 0566 BAU .4220 SGT 3293,0 6GR 373.0 $G3 318.5 ST 1398.7 SR 349,3 SS 747.4

ROE -.3319 RAA -.0442 AC$ -.1126 FAU .06192 ART -.3144 AAF .HT6 RTF -.9046 CAT -.7596 CR$ -.5696 CST .9720

FOE -.5770 FRA 2.3348 FC3-2.3881BSAe 11236 _ 33|4.0 923 -.0104 R13 .9046 LSA 1598.9 MSA 282.2 SSA 27.9

BD[ 1.0963 BRA 2.6545 BC3 1.0627 FSP 919 SGI 3295.1 $62 353.9 THA 177.94 ELi 1424.3 ELI 223.1ALF 168.98

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

flL 148.20 LAL .00

RP 243,00 LAp 1.00

RE 143.499 GL 13.32

PLANETOCENTRIC COMIC

C3 28.483 _HL 5.337

LNCH AZMTH LNCH TIME

90.00 18 6 47

90.00 10 6 43

100.00 19 38 16

tgO.O0 11 1g 38

110.00 21 2 39

110.00 12 10 2

LOL

LOP 196.68 VP 22.013 GAP 18,58 AZP 91.80 TAL 558.08 TAP 127.12 RCA 145.00 APO 291.78 V2 22.585

GP -.59 ZAL 126.16 ZAP 168.88 ETS 181.65 ZAE 155.64 ETE 357.43 ZAC 68.34 ETC 256,03 CLP 16_.89

DLA 15.00 RAL 171F.94 RAD 6566.1 VEL 12.242 PTH 2.20 VHP 8.668 DpA -1.37 RAp 185.38 ECC 1,4698

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZI4TH |NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2786.58 -28.14 80.85 52.15 93.30 18 53 14 2186.7 -27.39 72.2T

4439.02 8.30 188.53 44.47 62.83 11 21 2 3859.0 4.59 179.82

2498.14 -29.58 59.52 52.04 94.53 20 17 54 1898.1 -28.64 30.84

4222.80 9.57 166.49 43.79 61.55 12 30 lg 3522.8 5.T0 165.6A

2227.85 -33.37 38.bl 51.56 97.69 21 39 47 1627.8 -31.92 29.58

4065.85 12.87 154.63 41.84 58.06 13 17 48 3465.9 8.36 148.19

FLI;HT TIME 184.00 ARRIVAL DATE HAY 11 1965

DISTANCE 468.294 EARTH TO MARS

45.63 VL 54.399 GAL -3.95 AZL 87.94 HCk 15|.04 SMA Z18.38 ECC .33602 INC 2.0595 Vl 30.065

OIFFERENTIAL CORRECTIOt48

TOE 1.0215 TRA-2,6228 TC3 1.1306 8AU .4329

RDE -.3172 RRA -,0368 RC3 -.1160 FAU .08449

FDE -.3733 FRA 2.3862 FC3-2.5661 66P 11411

80[ 1.0897 BRA 2.6231 BC3 1.1370 FSP 969

MID-COURSE [_ECUTION ACCURACY ORBIT DETERMINATIOtt ACCURACY

SGT 3340.3 S¢_ 365.4 $63 333.8 ST 1403.2 SR 340.8 SS 755.8

RRT -.3334 RRF .3166 RTF -,9078 CRT -.7590 CRS -.5820 CST .9701

3360.3 923 -.0114 915 .9078 LSA 1604.9 MSA 282.2 SSA 27.7

SG1 3342,6 6G2 344,3 THA t77.89 EL1 1427.4 ELI 218.1 ALF 169.30

LAUNCH DATE NOV 8 1g64 FLIGHT TIME 186.00 ARRIVAL DATE MAY 13 1965

H_LIOCEMTAIC C(_|C

RL 148.20 LAL .00

MP 242.74 LAP .97

RC 143.783 GL 13.63

PLAN[TOCENTRIC CONIC

CS 27.338 VHL 5.229

LNCH AZMTH LNCH TIME

90.00 16 1 1

90.90 10 9 52

100.00 19 3D 52

100.00 11 22 43

110.00 20 56 1

110.00 12 12 4

DIFFERENTIAL CGRRECTION9

TOE .9969 TRA-2.sgz2 TC3 1,2076 BkU .4467

R0( -.3029 RflA -.0291 9C3 -.1239 FAU .06717

FOE -.5879 FRA 2.4397 FC3-2,7606 BSP 11601

BDE 1.0420 BNA 2.5924 RC3 1.2139 FSP 1022

D|STANCE 471.156 EARTH TO MARS

LOL 45.63 VL 34.327 GAL -5.79 AZL 87.93 HCA 151.93 SlAA 216.60 ECC .32996 INC 2.0679 Vt 30.065

LOP 197.60 VP 21.927 GAP 16.02 AZP 91.83 TAL 336.42 TAP 126.37 RCA 145.13 APO 288.08 V2 22.611

GP -.62 ZAL 125.63 ZkP 168.35 (TS 161.63 2A( 155.72 ETE 357,51 ZAC 68.39 ETC 256.01 CLP 168.37

DLA 15.49 flAL 178.61 BAD 6566.t VI[i. 12,195 PTH 2.19 VHP 8.477 DPA -!.77 RAP 185.72 ECC 1.4499

L-I TIME INJ LAT INJ LONG IHJ AT AGC [AJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT [NJ 2 L_G

2793.82 -26,17 61.37 51.26 93.04 18 47 35 2193.8 -27.43 72.78

4431.43 7.44 184.96 43.58 62.60 11 23 44 3831.4 3.71 178.27

2504.10 -29.61 59.96 51.15 94.30 20 12 36 1904.1 -28.70 51.27

4196.38 8.71 167.00 42.66 61.29 12 32 40 3596.4 4.82 160.38

2231.42 -33.40 36.76 50.66 97.73 21 35 12 1631.4 -31.97 29.84

4041.82 12.00 153.31 40.93 57.75 13 19 26 3441.8 7.86 146.91

MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3367.7 _ 357.9 SG3 350.1 ST 1406.0 SA 332.t SS T_3.8

RRT -.3535 RRF .3370 RTF -.9108 CRT -.7581CR$ -.5735 CST .967g

$GO $409.5 925 -.0127 913 ,9109 LSA 160g.3 MSA 282.8 SSA 27.3

S_1 3390.1SG2 334.5 THA IT7.64 ELt 1428.g EL2 213.1 ALF 16g,61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 8 1984 FLISHT TIME 198.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC COMIC

RL 149.20 LAL .DO LOL 45.63 VL 34.006 GAL

RP 241.38 LAP .84 LOP 202.22 Vp 21.586 GAp 15.32 AZP 91.94 TAL 338.11 TAp 134.89 RCA 145.71

RC 157.250 ;L 13,29 ;p -.82 ZAL 122.80 ZAP 185.58 (TS 181.78 ZAE 156.89 ETE 357.69 ZAC 88.60

PLANETOCENTRIC COMIC

C3 22.544 VHL 4.748 DLA 18.06 RAL 178.88 RAD 6567.9 VEL 11.997 PTH 2.14 VHp 7.588 DPA -2.71

LNCH AZMTH LNCH TIM( L-! TIM( INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIM( PO CST TIM

90.00 17 29 1 2842.55 -28.29 84.93 47.00 91.26 18 16 23 2242.6

90.00 10 28 3 4267.63 2,87 176,88 39,45 61.82 11 39 30 3687.8

100.00 19 1 3 2545,74 -29.78 63,04 46,94 92,68 19 43 29 1945.7

100.00 11 38 41 4059.87 4.18 159.40 38.73 60.37 12 48 21 3459.9

110.00 20 32 41 2259,04 -33.63 40.90 46.57 96.50 21 10 20 1659.0

110.00 12 23 32 3919.34 7.47 146.71 36.70 56.55 13 28 52 3319.3

DISTANCE 405.264 EARTH TO MARS

-5,04 AZL 87,88 HCA 158,58 SMA 209.12 ECC .30322 INC 2.1189 vl 30.065

APO 272.55 V2 22.748

ETC 255.94 CLP 165.58

RAp 187.31 ECC 1.5710

INJ 2 LAT INJ 2 LONG

-27.82 76.30

-.92 170.25

-29.09 54.30

.20 152.87

-32.37 31.90

3.02 140.46

DIFFERENTIAL CORRECTIONS MID-COURSE E_CUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TDE .6688 TRA-2.4280 TC3 1.6324 6AU .4943 SGT 3605.4 8M_ 323.6 $83 443.7 ST 1398.6 SR 286.4 SS 797.6

ROE -.2373RRA .0063 RC3 -,1583 FAU .10_89 RRT -,4789 RRF ,4838 RTF -,9245 CRT -,7557 CRS -,5229 CST .9522

FOE -.5184 FRA 2.7243 FC3-3.9436 63P 12408 S_ 3819.9 R23 0.0208 R13 .9246 LSA 1608.8 NSA 292.4 SSA 25.1

BOE .9007 BRA 2.4280 9C3 1.6400 FSP 1330 SGt 3808.8 _ 293.8 THA 177,52 EL1 1415.6 (L2 185.3 ALF 171.05

LAUNCH DATE NOV 8 1964 FLIGH'_ TIM[ 198,00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CCNIC

RL 148.20 LAL .00 LOL 45.63 VL 33.950 GAL

RP 241.08 LAP .82 LOP 203.13 VP 21.507 GAP

DISTANCE 489,422

-4,90 AZL 87,87 HCA 157,51 SMA 207,86 ECC .29849 INC 2.1314

14,80 AZP 9|,97 TAL 338,45 TAp 135,97 RCA 145,82 APO 269.91

EARTH TO MARS

vl 30.065

V2 22.777

RC 159,386 84. 15,65 GP -,67 ZAL 122,21 ZAP 164,96 ET6 181,83 Z/ME 137,00 ET( 357,68 ZAC 88.63 ETC 255.93 CLP 164,99

PLAN(TQCENTRIC C(_qlIC

C3 21.748 VHL 4.683 DLA 18,60 RA_ 176,52 RAO 6567,9 V(L tl,964 PTH 2,13 VHP 7,421 DpA -2.90 RAp 187,60 ECC 1.3579

LNCM AZNTM LNCM TIME L-! TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH. INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 17 21 53 2633,29 -26,31 83,96 46,.19 90,79 _ 18 9 28 2255,3 -27.90 77.22

90.00 10 32 17 4257,70 1,98 173,20 38,71 61,74 11 43 15 3657,7 -1,89 168.57

100,00 16 34 26 2338,73 -29, 62 83, 86 46,15 92,25 19 37 5 1956,7 -29.18 55.11

100.00 11 42 23 4051.49 3.22 137.84 37.98 60.27 12 49 35 3431.5 -.76 151.31

110.00 20 27 10 2286.89 -35,89 41,49 45,81 96,15 21 4 57 1666.7 -32.47 32.47

110.00 12 28 10 3894,30 6,53 145,39 35,93 56,37 13 31 5 3294,3 2,06 139.15

DIFFERENTIAL C(3RRECTI_I$ MID-COURSE EXI[CUT|OH ACCURACY ORBIT OETERMINATION ACCURACy

TOE .6428 TRA*2.S937 TCS 1.7252 BAU .5039 MeT 3643.6 V*R 317,9M83 465.2 ST 1393.2 SR 276.9 9S 803.5

flOE -.2253 RflA .0134 RC3 -.1685 FAU .10629 RRT -,5095 RM r ,4948 RTF -.9269 CRT -.7561 CRS -.5115 CST .9479

FOE -.5037 FRA 2.7854 FC3-4_2313 98P 12533 SSB 3659.4 R23 -.0231 R13 .9270 LSA 1604.7 MSA 296.2 SSA 24.4

BOE .8724 6RA 2.3937 BC3 1,7332 FSP 1401 Me1 3649,2 Sr_ 273,3 THA 177,44 ELS 1409,1 EL2 179.2 ALF 171.31

LAUNCH DATE NOV 8 1864 FLIGHT TIME 200.00 ARRIVAL DATE MAY 27 1965

NELIOCENTRIC CONIC DISTANCE 492.819 EARTH TO MARS

RL 148.20 LAL .DO LOt. 45,83 VL 33.895 GAL -4,77 AZL 87.85 HCA 158.45 SMA 206.67 ECC .29396 INC 2.1450 vl 50,085

RP 240.79 LAp .78 LOP 204.09 VP 21.452 GAP 14.28 AZP 92.00 TAL 338.80 TAp 137.24 RCA 145.92 APO 267.45 V2 22.806

RC 161.690 GL 18.02 GP -,92 ZAL 121,61 ZAP 164.36 ET8 181.89 ZAE 157.34 [TE 357.65 ZAC 88.65 ETC 255.92 C_P 184.39

PLANETOCENTRIC CONIC

C3 21.001VNL 4.583 DLA 19.18 RAL 176.15 RAD 8387.9 VEL 11.932 PTH 2.12 VHP 7.258 DpA -3.09 RAp 187.88 ECC 1.3456

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

S0.00 17 14 28 286R.20 -28.32 88.88 45.41 90.28 18 2 17 2269.2 -27.98 78.23

90,00 10 36 48 4226,95 .91 173,48 37,99 61,70 11 4; 15 3626.9 -2.88 166.85

100.00 18 47 39 2368.74 -29.84 84.75 48,36 g1.79 19 30 27 1968.7 -29.28 55.99

100.00 11 46 19 4002.64 2.24 156.25 37.25 60.18 12 53 1 3402.6 -1.74 149.73

110.00 20 21 30 2273,13 -33.75 42,15 45,07 95.77 20 59 25 1675.1 -32.58 33.10

110.00 12 28 57 3869,02 5,57 144,05 35,18 56,22 13 33 28 3269.0 1.10 137.83

DIFFERENTIAL CQRRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8168 TRA-2.3584 TC3 1.8206 BAU .5136 SGT 3694.1 SIR 312.9 SG3 487.9 ST 1386.5 SR 267.3 SS 809.3

ROE -.2136 RRA .0203 RC3 -.1734 FAU .11010 RRT -.5421RRF .5260 RTF -.9293 CRT -.7571CRS -,5001CST .9A31

FOE -.4674 FRA 2.8478 FC3-4.3389 BSP 12877 $88 3697.4 R23 -,0257 R13 .9293 LSA 1599.3 MSA 300.8 SSA 23.6

BDE .8442 BRA 2.3585 BC3 1,8293 FSP 1473 Me1 3686,0 SG2 262,6 THA 177,35 EL1 1401.4 EL2 172.7 ALF 171.57

LAUNCH DATE NOV 8 1964 FLSGHT T|ME 202.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC COLIC DISTANCE 495.653 EARTH

RL 148.20 LAL .00 LOL 40.63 VL 33.843 GAL -4.64 AZL 87.64 HCA 159.38 SMA 205.54 ECC .28961 INC

RP 240.49 LAp .78 LOP 205.02 VP 21.402 GAP 13.76 AZP 92.02 TAL 339.1.4 TAp 138.53 RCA 146.02 APO

RC 164.213 _ 16,39 _ -.98 ZAL 121,01ZAP 163,74 ET6 181,97 ZN[ 157,72 ETE 357,60 ZAC 88.66 ETC

PLAN[TOCENTRIC CONIC

C3 20.299 VHL 4.303 OLA 19.73 RAL 175.79 RAD 6387.8 VI[L 11.903 PTH 2.11 _4p 7.099 DpA -3.28

LNCH AZMTM LNCM TIME L-[ TIN( INJ LAT |NJ L_G

90.00 17 6 43 2664.39 -28.32 67.99

90.00 10 41 37 41R3.49 -.11 17|,73

100.00 18 40 34 2581,86 -29,67 65,72

100.00 11 50 29 3975,23 1,25 154,64

110.00 20 15 38 2264._0 -33,81 42.66

110.00 12 31 34 3843.47 4.60 142.71

DIFFERENTIAL C_RRECTION8

TOE .7895 TRA-_,3240 TC3 1,9138 9AU ,32_3

ROE -.2022 RRA .0278 RC3 -.1646 FAU .11397

FOE -.4843 FRA 2.6144 FC3-4.8607 B8P 12800

BOE .8150 BRA 2.3242 BC3 1.9245 FSP 1554

|NJ RT A$C INJ AZMTH INJ T1ME PO CST TIM

44,65 89,72 17 34 49 2284.4

37.32 61,68 11 31 32 3593.5

44,63 91.27 19 23 36 1981.9

38,56 60,13 12 36 42 3373.2

44,36 95.33 20 53 43 1684;4

34,47 56,09 13 35 57 3243.5

TO MARS

2.1601 vl 30.065

265.07 V2 22.836

255.92 CLP 163.77

MID-COURW[ EX(CUT|ON ACCURACY

MeT 3721.0 $GR 308.5 Me3 511.4

RRT -.3761RRF .5623 RTF -.9316

SG8 3733.8 R23 -.0264 R13 .9316

$I;1 37Z5.5 $G2 25|.9 THA 177.25

RAP 188.14 ECC 1.3341

INJ 2 LAT INJ 2 LONG

-28.05 79.34

-3.89 165.09

-29.37 56.95

-2.73 148.12

-32.70 35.80

.12 136.49

ORBIT DETERMINATION ACCURACY

ST 1377.7 8R 257.4 SS 814.6

CRT -.7581 CR3 -.4881 CST .9371

LSA 1591._ MSA 307,3 SSA 22,7

ELI 1391.7 ELI 166.2 ALF 171.82
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jpI TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 8 1964 FLIGHT TIME 204.00 ARR|VAL DATE MAY 31 1965

HELIOCENTRIC CONIC DISTANCE 499.122

RL 148.20 LAL .00 LOL 45.63 VL 33.793 GAL -4.51 AZL 87.82 HCA

RP 240.19 LAP .73 LOP 205.96 VP 21.355 GAP 13.25 AZP 92.05 TAL 339.49 TAp 139.81RCA 146.11

RC 166.536 GL 16.78 GP -1.05 ZAL 120.39 ZAP 163.11 _TS 182.05 ZAE 158.14 ETE 357.52 ZAC 88.66

PLANETOCENTRIC CONIC

C3 19.640 VHL 4.432 DLA 20.31RAL 175.42 RAD 6567.8 VEL 11.875 pTH Z.11VHp 6.943 DpA -3.47

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C$T TIN

90.00 16 58 39 2901.01 -28.30 89.21 45.91 89.11 17 47 0 2301.0

go. O0 10 46 47 4163.16 -1.15 169.93 36.67 61.70 11 56 10 3563.2

100.00 18 33 11 2596.19 -29.88 66.79 43.91 90.71 19 16 27 1996.2

100.00 11 54 36 3943.21 .23 152.99 35.91 60.11 13 O 40 3343.2

110.00 20 9 35 2294.59 -33.87 43.65 43.68 94.89 20 47 50 1694.6

110.00 12 35 2 3817.58 3.62 141.35 33.79 55.99 13 38 39 3217.6

EARTH TO MARS

160.32 6MA 204.48 ECC .28545 INC 2.1763 vl 30.065

kPO 262.84 V2 22.866

ETC 255.91CLP 163.14

RAP 188.40 ECC 1.3232

1NJ 2 LAT |NJ 2 LONG

-28.13 80.55

-4.92 163.28

-29.47 58.01

-3.75 146.46

-32.83 34.57

-.87 135.15

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7887 TRA-2.2825 TC3 2.0249 BAU .5342 8GT 3756.3 8GR 305.6 SG3 536.3 ST 1371.7 SR 247.8 99 820.3

ROE -.1913 RRA .0341RC3 -.1954 FAU .11818 RRT -.6139 RRF .5987 RTF -.9344 CRT -.7632 CRS -.4742 CST .9295

FDE -.4458 FRA 2.8796 FC3-5.2092 8SIP 12765 SG,B 3768.7 R23 -.0288 R13 .9345 LSA 1586.0 MSA 316.0 SSA 21.5

BDE .7921BRA 2.28288C3 2.0343 FSP 1632 SGI 3761.0 SG2 240.9 THA 177.13 ELI 1384.9 EL2 158.6 ALF 172.05

LAUNCH DATE NOV 8 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 21965

HELIOCENTRIC CONIC DISTANCE 502.422

RL 148.20 LAL .OD LO#- 45.63 VL 33.746 GAL -4.39 AZ1. 87.81 HCA

RP 239.88 LAp .70 LOP 206.90 VP 21.312 GAP 12.75 AZP 92.08 TAL

161.26 SNA 203.46 ECC .28143

339.83 TAp 141.10 RCA 146.20

RC 168.857 GL 17.18 GP

PLANETOCENTRIC CONIC

C3 19.024 VHL 4.362 DLA

LNCH AZMTH LNCH TIME L-I TIME

90.00 16 50 12 2919.19

90.00 10 52 21 4129.90

100.00 18 25 31 2611.83

100.00 11 59 43 3912.49

110.00 20 3 21 2305.72

110.00 12 38 22 378_.37

DIFFERENTIAL CORRECTIONS

TOE .7339 TRA-2.2543

ROE -.1802 RRA .0415

FOE -.4200 FRA 3.0499

8DE .7557 8RA 2.2546

EARTH TO MARS

INC 2.1943 vl 30.065

APO 260.72 V2 22.897

-1.13 ZAL 119.78 ZAP 162.46 ETS 182.15 ZAE 158.59 ETE 357.41 ZAC 88.65 ETC 255.90 CLP 162.50

20.91RAL 175.06 RAD 6567.8 VEL 11.849 PTH 2.10 VHp 6.790 DpA -3.66 RAp 188.64 ECC 1.3131

ZNJ LAT |NJ tJONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

-28.28 90.54 43.19 88.45 17 38 51 2319.2 -28.19 81.87

-2.22 168.07 36.08 61.76 12 1 11 3529.9 -5.98 161.41

-29.89 67.95 43.21 90.10 19 9 2 2011.8 -29.56 59.16

-.81 151_31 35.29 60.12 13 4 56 3312.5 -4.78 144.77

-33.94 44.52 43.03 94.38 2D 41 47 1705.7 -32.96 35.41

2.62 139.98 33.15 55.91 13 41 34 3191.4 -1.87 133.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1074 BAU .5385 SGT 3789.2 SGR 302.9 $63 562.2 ST 1355.3 SR 237.4 85 825.8

RC3 -.2061FAu .12249 RRT -.6480 RRF .6368 RTF -.9355 CRT -.7619 CR9 -.4606 CST .9245

FC3-5.5741 8$1P 13066 SG8 3801.2 R23 -.0372 R13 .9356 LSA 1572.1MSA 321.0 9SA 20.9

BC3 2.1175 FSP 1721 861 3794.2 SG2 230.4 THA 177.02 EL1 1367.5 EL2 152.4 ALF 172.30

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .DO

RP 239.58 LAP .68

RC 171.174 GL IT.G0

PLANETOCENTRIC CONIC

C3 18.447 VHL 4.295

LNCH AZMTH LNCH TIME

90.00 16 41 16

90.00 10 58 25

100.00 18 17 28

100.00 12 4 54

110.00 19 56 54

110.00 12 41 58

FLIGHT TIME 208.00 ARRIVAL DATE JUN 4 1965

LOL 45.63 VL

LOP 207,65 VP 21.273 GAP 12.25 AZP 92.11 TAL 340.18 TAp 142.38 RCA 146.29

GP -1.21 ZAL 119.15 ZAp 161.80 ETS 182.26 ZAE 159.08 ETE 357.27 ZAC 88.65

DISTANCE 505.754 EARTH TO MARS

33.700 GAL -A.27 AZL 87.79 HCA 162.21 SMA 202.50 ECC .27759 INC 2.2141 vl 30.065

APO 258.72 V2 22.928

ETC 255.89 CLP 161.84

OLA 21.52 RAL 174.70 RAD 6567.7 VEL 11.825 pTH 2.09 VHp 6.641DpA -3.85 RAp 188.86 ECC 1.3036

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2939.20 -28.23 92.00 42.49 87.71 17 30 15 2339.2 -28.25 83.33

4095.40 -3.33 166.14 35.52 61.86 12 6 41 5495.4 -7.07 159.46

2628.98 -29.89 69.25 42.54 89.43 19 1 1T 2029.0 -29.65 60.43

3880,86 -1.88 149.57 34.72 60.16 13 9 35 3280.9 -5.84 143.02

2317.g2 -33.99 45.46 42.40 93.82 20 35 31 1717.9 -33.09 36.54

3764.68 1.60 138.59 32.54 55.85 13 44 42 3164.7 -2.89 152.38

OIFFERENTIAL CORRECTIONS

TOE .7035 TRA-2.2210 TC3 2.1992 8AU .5450

ROE -.1695 RRA .0490 RC3 -,2180 FAU .12695

FOE -.3900 FRA 3.1234 FC3-5.9578 BSP 13222

80E .7237 BRA 2.2215 BC3 2.2100 FSP 1815

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.Z0 LAL .00

RP 239.26 LAP .65

RC 173.485 GL 18.03

PLANETOCENTRIC CONIC

C3 17.907 VHL 4.232

LNCH AZMTH LNCH TIME

90.00 16 31 47

90.OO 11 5 4

100.00 18 9 0

100.00 12 10 32

110.00 19 50 11

110.00 12 45 51

OIFFERENTIAL CORRECTIONS

TOE .6764 TRA-2.1847 TC3 2.2972 BAU .5528

ROE -.1591RRA .0566 RC3 -.2315 FAU .13178

FOE -.3598 FRA 3.1963 FC3-6.3709 BSP 13319

BOE .6949 BRA 2.1854 8C3 2.3089 FSP 1908

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATXON ACCURACY

8GT 3820.0 SGR 30|.8 SG3 589.3 ST 1340.5 SR 227.1 SS 831.4

RRT -.6848 RRF .6754 RTF -.9373 CRT -.7641CRS -.4460 CST .9168

SG8 3831.9 R23 -.0431 R13 .9374 LSA 1559.0 MSA 329.7 SSA 19.9

SGI 3825.6 SG2 219.6 THA 176.89 ELI 1351.8 EL2 145.3 ALF 172.54

FLIGHT TIME 210.00 ARRIVAL DATE JUN 6 1965

DISTANCE 509.116 EARTH TO MARS

LOL 45.63 VL 33.656 GAL -4.15 AZL 87.76 HCA 163,15 SMA 201.59 ECC .27391 INC 2.2360 vl 30.065

LOP 208.79 VP 21.237 GAP 11.76 AZP 92.14 TAL 340.52 TAp 143.67 RCA 146.37 APO 256.81 V2 22.959

GP -1.31 ZAL 11E.52 ZAP 161.12 ETS 182.39 zAE 159.60 ETE 357.08 ZAC 88.60 ETC 255.89 CLP 161.16

DLA 22.14 RAL 174.35 RAD 6567.7 VEL 11.802 pTH 2.09 VHp 6.494 DpA -4.05 RAp 189.07 ECC 1.2947

L-I TIME INJ LAT INJ LONG INJ RT ASC . ]NJ AZMTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

2961.33 -28.16 93.62 41.83 86.91 17 21 8 2361.3 -28.29 84.95

4059.41 -4.49 164.13 35.02 62.01 12 12 44 3459.4 -8.20 157.41

2647.84 -29.87 70.63 41.90 88.69 _8 53 8 2047.8 -29.73 61.83

3848.13 -2.99 147.77 34.20 60.24 13 14 40 3248.1 -6.93 141.20

2331.31 -34.05 46.51 41.82 93.21 20 29 2 1731.3 -53.23 37.36

3737.42 .56 137.17 31.98 55.82 13 48 8 3137.4 -3.93 130.96

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3849.4 SGR 302.7 $63 617.9 ST 1326.7 SR 217.0 SS 837.6

RR_ -.7228 RRF .7149 RTF -.9391 CRT -.7693 CRS -.4344 CST .9082

$68 3861.2 R23 -.0493 R13 .9392 LSA 1546.9 MSA 339.7 SSA 18.8

SG1 3855.6 SG2 208.8 TflA 176.74 EL1 1337.2 EL2 157.5 ALF 172.75
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 238.95 LAP .62

RC 175.790 GL %8.48

PLANETOCENTRIC CONIC

C3 17.405 VHL 4.172

LNCH AZMTH LNCH TIME

90.00 16 21 38

90.00 11 12 27

100.00 18 0 3

1OO.O0 12 16 43

110.O0 19 43 11

110.O0 12 50 5

FLIGHT TIME 212.00

DISTANCE 512.506

LOL 45.63 VL 33.614 GAL -4.04 AZL 87.74 HCA

LOP 209.74 vP 21.205 GAp 11.28 AZP 92.17 TAL

GP -1.41 ZAL 117.89 ZA_ 160.42 ETS 182.54 ZAE

ARRIVAt DATE JUN 8 1965

EARTH TO MARS

164.10 SMA 200.73 ECC .27058 INC 2.2609 Vl 30.065

340.86 TAp 144.96 RCA 146,45 APO 255.00 VZ 22.991

160.15 ETE 356.84 ZAC 88.55 ETC 255.88 CLP 160.47

DLA 22.79 RAL 174.00 RAO 6567.7 VEL 11.781 pTH 2.08 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2986.00 -28.06 95.41 41.18 86.01 17 11 24

4021.51 -5.69 161.99 34.58 62.21 12 19 28

2668.70 -29.82 72.18 41.29 87.88 18 44 31

3814.04 -4.14 145.89 33.73 60.37 13 20 17

2546.04 -34.10 47.65 41.27 92.53 20 22 17

37n9.47 -.51 135.71 31.47 55.82 13 51 54

DIFFERENTIAL CORRECTIONs MID-CoURSE ExECuTION ACCURACY

TOE .6514 TRA-2.1450 TC3 2.4011BAU .5616 8GT 3876.1St.A_ 305.6 SG3 647.7

ROE -.1490 RRA .0644 RC3 -.2465 FAU .13673 RRT -.7613 RRF .7535 RTF -.9414

FOE -.3230 FRA 3.2744 FC3-6.8013 BSP 13319 SGB 3888,1 R23 -,0539 R13 .9415

BDE .6683 BRA 2.1459 8C3 2.4137 FSP 2010 8G1 3883.1SGZ 197.8 THA 176.56

LAUNCH DATE NOV 8 1964 FLIGHT TIME 214.00

HELIOCENTRIC CONIC DISTANCE 515.921

RL 148.20 LAL .00 L04_ 45.63 VL 33.573 GAL -5.93 AZL 87.71 HCA 165.05 8NA 199.91 ECC .26700

RP 258.63 LAp .59 LOP 210.69 VP 21.176 GAP 10.80 AZP 92.21 TAL 341.19 TAp 146.25 RCA 146.53

RC 178.086 GL 18.96 GP -1.53 ZAL 117.26 ZAp 159.71ETS 182.71 ZAE 160.74 ETE 356.53 ZAC 88.49

PLANETOCENTRIC CONIC

C3 16.938 VHL 4.116 DLA 23.46 RAL 173.66 RAD 6567.7 VEL 11.761PTH 2.08 VHp 6.211DpA -4.47

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ L(_IG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM

90.00 16 10 41 3013.74 -27.91 97.43 40.57 83.01 17 0 55 2413.7

90.00 11 20 44 3981.23 -6.97 159.72 34.21 62.48 12 27 5 3381.2

100.00 17 50 30 2691.91 -29.75 73.90 40.72 86.97 18 35 22 2091.9

100.00 12 23 36 3778.29 -5.34 143.92 33.33 60.55 13 26 34 3178.3

110.00 19 35 52 2362.27 -34.14 48.92 40.78 91.78 20 15 14 1762.3

110.00 12 54 43 3680.69 -1.61 134.21 31.01 55.85 13 56 4 3080.7

6.351DpA -4.26 RAp 189.26 ECC 1.2864

PO CST TIN INJ 2 LAT INJ 2 LONG

2386.0 -28.32 86.76

3421.5 -9.37 155.24

2068.7 -29.80 63.37

3214.0 -8.06 139.29

1746.0 -33.37 38.49

3109.5 -4.99 129.49

ORBIT DETERMINATION ACCURACY

ST 1312.6 SR 206.8 SS 844.3

CRT -.7777 CRS -.4211 CST .8962

LSA 1533.9 NSA 354.2 SSA 17.4

EL1 1322.5 ELZ 129.0 ALF 172.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6180 TRA-2.1133 TC3 2.4844 BAU .3657 8GT 3899.8 SGR 310,5 SG3 679.0

ROE -.1388 RRA .0730 RC3 -.2629 FAU .14200 RRT -.7960 RRF .7920 RTF -.9424

FOE -.2834 FRA 3.3540 FC3-7.2377 BSP 13317 SGB 3912.1 R23 -.0662 RI3 .9426

BDE .6334 BRA 2.1146 BC3 2.4983 FSP 2114 SG1 3907.6 SG2 187.6 THA 176.36

ARRIVAL DATE JUN 10 1965

EARTH TO MARS

INC 2.2884 vl 30.065

Apo 253.28 V2 23.024

ETC 253.87 CLP 159.77

RAp 189.43 ECC 1.2788

INJ 2 LAT INJ 2 LONG

-28.31 88.79

-10.60 152.92

-29.86 65.10

-9.23 137.28

-33.32 39.73

-6.08 127.97

ORBIT DETERMINATION ACCURACY

ST 1292.2 SR 196.2 SS 851.9

CRT -.7835 CRS -.4115 CST .8872

LSA 1516.9 MSA 364.3 SSA 16.5

ELI 1301.4 EL2 121.0 ALF 173.16

LAUNCH DATE NOV 8 1964 FLIGHT TIME 216.00

HELIOCENTRIC CONIC DISTANCE 519.364

RL 148.20 LAL .00 LOL 45.63 VL 33.534 GAL -3.82 AZL 87.68 HCA 166.00 SMA

RP 238.31 LAp .56 LOP 211,64 Vp 21.150 GAp 10.32 AZp 92.25 TAL 341.53 TAp

RC 180.373 GL 19.48 GP -1._7 ZAL 116.61 ZAP 158.98 ETS 182.91 ZAE 161.56 ETE

PLANETOCENTRIC CONIC

C3 16.506 VML 4.063 DLA 24.16 RAL 173.34 RAO 6567.7 VEL 11.743 PTH 2.07 VHp

LNCH AZMTM LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 58 38 3045.51 -27.70 99.73 39.98 83.88 16 49 24

90.00 11 30 13 3937.59 -8.33 157.24 33.93 62.84 12 35 50

100.00 17 40 11 2718.10 -29.64 75.84 40.18 85.96 18 25 29

100.00 12 31 21 3740.23 -6.61 141.81 33.00 60.78 13 53 41

110.00 19 28 8 2580.35 -34.17 50.33 40.32 90.94 20 7 49

110.00 12 59 53 3650.74 -2.75 13Z.64 30.62 55.91 14 0 44

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6042 TRA-2.0621TC3 2.6123 8AU .5798 SGT 3923.1SGR 319.6 SG3 712.0

ROE -.1295 RRA .0814 RE3 -.2832 FAU .14774 RRT -.8337 RRF .8275 RTF -.9455

FOE -.2438 FRA 3.4319 FC3-7.7491B,_P 13231 SGB 3936.1 RE3 -.0683 R13 .9457

BDE .6180 BRA 2.0637 BC3 2.6276 FSP 2213 sgt 3932.Z sg2 176.1 THA 176.11

LAUNCH DATE NOV 8 1964 FLIGHT TIME 218.00

flELIO(ENTRIC CONIC

RL 148.20 LAL .00

RP 237.98 LAP .53

RC 182.651 GL 20.02

PLANETOCENTRIC CONIC

C3 16.110 VHL 4.014

LNCH AZMTH LNCH TIME

90.00 15 43 11

90.00 11 41 17

100.00 17 28 57

100.00 12 40 12

110.00 19 19 58

110.O0 13 5 40

DIFFERENTIAL CORRECTIONS

TDE .5603 TRA-2.0404

ROE -.1190 RRA .0918

FOE -.1879 FRA 3.5248

BOE .5728 8RA 2.0425

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

199.13 ECC .26376 INC 2.3199 Vl 30.065

147.53 RCA 146,61 APO 251.65 v2 23.056

356.14 ZAC 88,40 ETC 255.87 CLP 159.04

6,074 DpA m4.69 RAp 189.58 ECC 1.2716

PO CST TIM INJ 2 LAT INJ 2 LONG

2445.5 -28.26 91.11

3337.6 -11.91 150.39

2118.1 -29.89 67.04

3140.2 -10.46 135.13

1780.4 -33.66 41.12

3050,7 -7.21 126.39

ORBIT DETERMINATION ACCURACY

ST 1Z82.4 SR 186.6 SS 860.2

CRT -.8030 CRS -.4060 CST .8691

LSA 1506.5 HSA 386.3 SSA 14.7

EL1 1291.2 EL2 110.4 ALF 173.29

ARRIVAL DATE JUN 14 1965

DISTANCE 522.828 EARTH TO MARS

LOL 45.63 VL 33.497 GAL -3.72 AZL 87.64 HCA 166.96 SMA 198.39 ECC .26066 INC 2.3561 vl 30.065

LOP 212.60 VP 21,128 GAp 9.85 AZp 92.30 TAL 3A1.86 TAp 148.82 RCA 146.68 APO 250.10 V2 23.089

GP -1.84 ZAL 115.97 ZAp 158.22 ETS 183.15 ZAE 162.01ETE 355.64 ZAC 88.29 ETC 255.86 CLP 158.30

DLA 24.89 RAL 173.04 RAD 6567.6 VEL 11.726 pTH 2.07 VHP 5.941DpA -4.93 RAp 189.71ECC 1.2651

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3082.40 -27.40 102.39 39.42 82.37 16 36 34 2482.4 -28.15 93.80

3889.61 -9.81 154.49 33.75 63.30 12 46 6 3289.6 -13.32 147.57

2747.86 -29.48 78.03 39.69 84.81 18 14 45 2147.9 -29.89 69.25

3699.38 -7.96 139.5_ 32.77 61.09 13 41 51 3099.4 -11.76 132.80

2400.32 -34.18 51.91 39.94 90.01 19 59 59 1800.5 -33.80 42.68

3619.49 -3.94 131.01 30.30 56.02 14 6 0 3019.5 -8.38 124.73

NID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6626 BAU .3772 SGT 3859,3 SGR 330.1SG3 745.9 ST 1253,7 SR 175.5 $S 871.1

RC3 -.3032 FAU .15324 RRT -.8613 RRF .8617 RTF -.9454 CRT -.8096 CRS -.4001CST .8601

FC3-8.2350 BSP 13658 SG,B 3958.1 R23 -.0904 R13 .9457 LSA 1484.7 MSA 396.3 SSA 14.0

BC3 2.6799 FSP 2340 SG1 3949.6 SGZ 167.3 THA 175.86 EL1 1261.8 EL2 102.3 ALF 173.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE NOV 8 1964

HELIOC[NTRIC CONIC

RL 148.20 LAL .00

RP 237.65 LAP .50

RC 184.919 GL 20.62

PLANETOCENTRIC CONIC

C3 15.748 VHL 3.968

LNCH AZMTH LNCH TIME

90.00 15 29 36

90.00 11 54 40

100.00 17 16 23

100.00 12 50 34

110.00 19 11 10

110.00 13 12 16

FLIGHT TIME 220.00 ARRIVAL DATE JUN 16 1968

OISTANCE 526.316 EARTH TO NAR8

LOL 45.63 VL 33.462 GAL -3.62 AZL 87.60 HCA 167.92 SNA 197.68 ECC .25769 INC 2.3975 vl 30.065

LOP 213.56 VP 21.108 GAp 9.39 A ZP 82.34 TAL 342.19 TAP 150.10 RCA 146.74 Apo 248.63 V2 23.123

GP -2.02 ZAL 115.33 ZAp 167,45 ET8 183.43 ZAE 162.69 ETE 355.01 ZAC 88.15 ETC 255.88 CLP 157.54

DLA 25.66 RAL 172,77 RAD 6567,6 VEL 11.710 PTH 2,06 VHP 5,810 DpA -5,18 RAP 189,81 ECC 1.2592

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3128.82 -26.97 105.57 38.88 81.04 16 21 42 2526.8 -27.94 97.03

3634.89 -11.47 151.32 33.72 63.93 12 58 35 3234.9 -14.88 144.31

2782.32 -29.24 80.58 39.23 83.49 18 2 46 2182.5 -29.83 71.83

3654.42 -9.43 137.00 32.65 61.50 13 51 28 3054.4 -13.17 130.20

2423.38 -34.17 53.69 39.61 88.96 19 51 34 1823.4 -33.94 44.45

3586.32 -5.20 129.27 30.07 56.17 14 12 2 2986.3 -9.61 122.95

DIFFERENTIAL CORRECTIONS

TOE .5310 TRA-2.O033 TC3 2.7473 BAU ,5825

ROE -.1092 RRA .1026 RC3 -.3283 FA U .15947

FOE -.1345 FRA 3,6117 FC3-8.7667 8SP 13701

BOE .5422 BRA 2.0061DC3 2.7668 FSP 2453

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .OO

RP 237.31 LAp .47

RC 187.176 GL 21.27

PLANETOCENTRIC CONIC

C3 15.423 VHL 3.927

LNCH AZMTM LNCH TINE

90,00 13 10 34

90.00 12 11 46

100.00 17 1 37

100.00 13 3 4

110.00 19 1 33

110,00 13 19 56

DIFFERENTIAL CORRECTIONS

TOE .5015 TRA-I.9672 TC3 2.8247 8AU ,3871

ROE -.0992 RRA .1148 RC3 -.3374 FAU .16376

FDE -.0691 FRA 3.7087 FC3-9.3041 8SP 13763

BOE .5113 BRA 1.9705 8C3 2.8473 FSP 2583

MID-COURSE EXECUTION ACCURACY 01_BIT DETERMINATION ACCURACY

SGT 3954.8 S_ 346.1 SG3 782.0 ST 1232.5 SR 165.4 98 882.9

RRT -.8887 RRF .8921RTF -.9467 CRT -.8284 CR9 -.4049 CST .8458

8GB 3969.9 R23 -.1078 R13 .9470 LSA 1468.0 MSA 413.0 SSA 12.8

SGt 3966.7 SG2 158.2 THA 175.55 ELI 1240.1 EL2 92.1 ALF 173.62

FLIGHT TIME 222.00 ARRIVAL DATE JUN 18 1965

DISTANCE 529.827

LOL 45.63 VL 33.428 GAL -3.53 AZL 87.55 HCA

LOP 214.52 VP 21.092 GAP 8.93 AZP 92.40 TAt.

GP -2.23 ZAL 114.68 ZAP 156.65 ET8 183.76 ZAE

EARTH TO MARS

168.88 SMA 197.02 ECC .25485 INC 2.4468 Vl 30.065

342.51 TAp 131,39 RCA 146.81Apo 247,22 V2 23.157

163.40 ETE 334.18 ZAC 87.97 ETC 255.85 CLP 156.75

DLA 26.46 RAL 172.53 RAD 6567.6 VEL 11.696 PTH 2.06 VHP 5.682 DpA -5.46 RAp 189.88 ECC 1.2538

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3183.05 -26.31 109.55 38.33 79.14 16 3 37 2583.1 -27.55 101.10

3769.24 -13.40 147.47 33.88 64.82 13 14 33 5169.2 -16.88 140.33

2823.98 -28.88 83.61 38.81 81.94 17 49 1 2224.0 -29.70 74.90

3603.54 -11,07 134,11 32.69 62.06 14 3 8 3003.5 -14,72 127.22

2449.64 -34.12 55.74 39.37 87.74 19 42 25 1849.6 -34.05 46.50

3550.64 -6.55 127.38 29.96 56.38 14 19 6 2950.6 -10.93 121.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3967.2 8GR 367.1 SG3 819.5 ST. 1210,4 SR 155.5 SS 898.2

RRT -.9122 RRF .9182 RTF -.9480 CRT -.6526 CRS -.4155 CST .8276

8G8 3984.2 R23 -.1274 R13 .9484 LSA 1451.6 MSA 434.58SA 11.5

SGI 3981.3 SG2 149.9 THA 175.17 EL1 1217.7 EL2 80.8 ALF 173.72

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 146.20 LAL .00

RP 236.98 LAP .44

RC 189.421 GL 22.00

PLANETOCENTRIC CONIC

C3 15.137 VHL 3.891

LNCH AZMTH LNCH TIME

90.00 14 44 43

90.00 12 36 2

100.00 16 44 35

100.00 13 18 52

110.00 18 50 55

110.00 13 29 1

FLIGHT TIME 224.00 ARRIVAL DATE JUN 20 1965

DISTANCE 533.359 EARTH TO MARS

LOL 45.63 VL 33,395 GAL -3.43 AZL 87,49 HCA 169.84 SMA 196.38 ECC .25213 |NC 2,5055 V1 30.065

LOP 215.48 VP 21.078 GAP 8.48 AZP 92.47 TAL 342.83 TAp 152.67 RCA 146.87 APO 245.89 V2 23.191

GP -2.51 ZAL 114.02 ZAp 155.83 ETS 184.15 ZAE 164.14 ETE 353.11 ZAC 87.74 ETC 255.85 CLP 155.95

DLA 27.37 RAL 172.33 RAD 6567.6 VEL 11.684 pTH 2.05 VHF 5,558 OpA -5.77 RAp 189.92 ECC 1.2491

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3262.12 -25.18 115.06 37.70 76.60 15 39 6 2662.1 -26.78 106.76

3681.75 -15.87 142.23 34.36 66.24 13 37 24 3081.8 -18.95 134.91

2875.74 -28.33 87.36 38.42 80.04 17 32 31 2275.7 -29.41 78.73

3543.36 -12.97 130.65 32.93 62.83 14 17 55 2943.4 -16.51 123.65

2480.39 -34.01 58.14 39.22 86.33 19 32 15 1880.4 -34.14 48.89

3511.48 -8.02 125.31 30.00 56.66 14 27 32 2911.5 -12.36 118.89

DIFFERENTIAL CORRECTIONS

TOE .4713 TRA-t.9313 TC3 2.8913 BAU ,5905

ROE -.0890 RRA .1288 RC3 -,3917 FAU .17224

FOE .0066 FRA 3.8122 FC3-9.8506 BSP 13813

BDE .4796 8RA 1.9356 SC3 2.9177 FSP 2721

LAUNCM DATE NOV 8 1964

MELI_ENTR IC CONIC

RL 148.20 LAL .00

RP 236.64 LAp .41

RC 191.635 GL 22.83

PLANE_OCENTRIC CONIC

C3 14.895 VHL 3.859

LNCH AZMTM LNCH TIME L-| TIME INJ LAT

88.78 13 29 41 3501.18 -21,24

91.22 13 49 58 3435.46 -21.23

100.00 16 21 34 2943.59 -27.41

100.00 13 40 27 3466.28 -15.32

110.00 18 36 42 2517,35 -33,81

110.00 13 40 7 3467.29 -9.67

DIFFERENTIAL CC_RECTION9

TOE .4400 TRA-l.89Sl TC3 2.9516 BAU .5940

ROE -.0783 RRA .1432 RC3 -.4336 FAU .17926

FOE .0905 FRA 3.9172 FC-10.4195 BSP 13841

BDE .4469 BRA t,9007 BC3 2.9833 FSP 2854

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3974.9 SGR 394.6 SG3 838.4 ST 1187,1 9R 146.2 SS 917.3

RRT -.9313 RRF .9400 RTF -.9491 CRT -.8826 CRS -.4382 CST .8073

SGB 3994.4 R23 -.1509 R13 .9496 LSA 1435.8 HSA 458.8 SSA 10.2

_1 3991.8 SG2 143.1 THA 174.71 ELI 1194.1 EL2 68.3 ALF 173.78

FLIGHT TIME 226.00 ARRIVAL DATE JUN 22 1965

DISTANCE 538.910

LOt. 45.63 VL 33.364 GAL -3.34 AZL 87.42 HCA

LOP 216.45 VP 21.067 GAP 8.04 AZP 92.54 TAL

GP -2.84 ZAL 113.35 ZAP 154.97 ETS 184.64 ZAE

EARTH TO MARS

170.81SMA 195.78 ECC .24952 INC 2.5761 Vl 30.065

343.14 TAp 153.95 RCA 146.93 Apo 244.63 V2 23.226

164.90 ETE 331.69 ZAC 87.46 ETC 255.84 CLP 155.13

DLA 28.34 RAL 172.19 RAD 6567.6 VEL 11.674 PTH 2.05 VHp 5.436 OpA -6.12 RAp 189.91 ECC 1.2451

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

131,28 36.10 70.79 14 28 3

126.47 36.09 70.77 14 47 13

92.35 38.01 77.57 17 10 59

126.13 33.50 64,01 14 38 13

61.00 3g.18 84.64 19 20 39

122.94 30.24 57.05 14 37 55

MID-COURSE EXECUTION ACCURACY

SGT 3979.4 SGR 430.7 SG3 899.4

RRT -.9460 RRF .9578 RTF -.9501

SG8 4002.7 R23 -.1786 R13 .9507

SGI 4000.3 SG2 139.0 THA 174.15

PO CST TIM INJ 2 LAT INJ 2 LONG

2901.2 -23.67 123.45

2835.5 -23.66 118.64

2345.6 -28.84 83.84

2866.3 -18.69 118.96

1917.3 -34,18 51.78

2867.3 -13.94 116.45

ORBIT DETERMINATION ACCURACY

ST 1162.3 SR 138,0 SS 940,0

CRT -,9176 CRS -.4798 CST .7865

LSA 1421.2 MSA 483.4 SSA 9.0

EL1 1169.2 EL2 54.5 ALF 173.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LA_ DATE NOV 8 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CC_IC

RL 148.20 LAL .00

RP 236.29 LAP .38

RC 193.877 GL 23.79

PLANETOCENTRIC CONIC

C3 14.703 VHL 3.834

LNCH AZMTH LNCH TIME

81.62 12 30 50

98.38 14 48 21

100.00 15 44 36

100.00 14 16 36

110.00 18 24 6

110.00 13 54 16

DIFFERENTIAL CC_RECTIC)tIS

TOE .4087 TRA-1.8§92

ROE -.0669 RRA .1651

FDE .1914 FRA 4.0331

BDE .4141 8RA 1.8665

45.63 VL 33.334 GAL

DISTANCE 540.481 EARTH TO MARS

-3.26 AZL 87.34 HCA 171.78 SMA 195.20 ECC .24704 INC Z.6638 Vl 30.065

343.44 TAp 155.23 RCA 146.98 APO 243.43 V2 23.261

165.67 ETE 349.78 ZAC 87.09 ETC 255.84 CLP 1§4.Z8

LOL

LOP 217.42 VP 21.058 GAP 7.60 AZP 92.64 TAL

GP -3.2§ ZAL 112.67 ZAP 154.09 ETS 185.23 ZAE

OLA 29.43 RAL 172.13 RAD 6567.6 VEL 11.666 PTH 2.05 VHp 5.318 DpA -6.54 RAp 189.85 ECC 1.2420

L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3687.56 -22.09 145.30 36.14 70.04 13 32 17 3087,6 -24.61 137.44

3243.29 -22.08 112.67 36.14 70.03 15 42 25 2643.3 -24.60 104.82

3062._4 -28.44 100.44 37.33 73.74 16 35 58 2462.1 -27.42 92.21

3343.95 -18.82 118.74 34.74 66.34 15 12 40 2743.9 -21.86 111.26

2563.47 -33.46 64.56 39.27 82.37 19 6 50 1963.5 -34.13 55.38

3415.38 -11.58 120.13 30.75 57.61 14 51 11 2815.4 -15.77 113.54

MID-COURSE ExECuTIC_¢ ACCURACY ORB.IT DETERMINATION ACCURACY

SGT 3978.8 SIR 477.9 SG3 941.7 ST 1137.3 SR 131.7 SS 969.8

RRT -.9567 RRF .9714 RTF-.9510 CRT -.9558 CRS -.5420 CST .7620

SGEI 4007,4 R23 -.2077 R13 .9518 LSA 1409.9 MSA 513.1 SSA 7.8

SGI 4005.0 SG2 138.2 THA 173.44 EL1 1144.2 EL2 38.5 ALF 173.68

TC3 2.g872 BAU .5968

RC3 -.4846 FAU .18639

FC-10.9754 BSP 13867

BC3 3.0361 FSP 3002

LAUNCH DATE NOV 8 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL 148.20 LAb .00

RP 233.94 LAp .35

RE 196.086 GL 24.94

PLANETOCENTRIC CONIC

C3 14.375 VHL 3.818

LNCH AZMTH LNCH TIME

77.63 12 1 1

102.35 15 18 37

77.63 12 1 1

102.35 13 18 37

110.00 18 5 27

110.00 14 13 22

DIFFERENTIAL CORRECTIONS

TOE .3768 TRA-l.8223 TC3 3.0282 BAU .5996

ROE -.0343 RRA .1898 RC3 -.5488 FAU .19400

FOE .3068 FRA 4.1321 FC-11.5240 BSP 13876

BDE .3807 BRA 1.8324 BC3 3.0775 FSP 3147

DISTANCE 544.070 EARTH TO MARS

LOL 45.63 VL 33.306 GAL -3.17 AZL 87.22 HCA 172.75 SMA 194.66 ECC .24466 INC 2.7747 vl 30.065

LOP 218.39 VP 21.052 GAP 7.17 AZP 92.75 TAL 343.75 TAp 156.50 RCA 1$7.03 APO 242.28 v2 23.297

GP -3.76 ZAL 111.98 ZAP 153.16 ETS 186.00 ZAE 166.44 ETE 347.16 ZAC 86.61ETC 255.83 CLP 153.40

DLA 30.69 RAL 172.19 RAD 6567.6 VEL 11.660 pTH 2.05 VHp 5.204 DpA -7.05 RAp 189.72 ECC 1.2399

L_I TIME INJ LAT INJ LONG INJ RT ASC INJ AL_ITH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

3781.40 -23.04 152.67 36.43 69.15 13 4 2 3181.4 -23.67 144.79

3145.36 -23.03 105.78 36.42 69.14 16 11 3 2545.6 -25.66 97.90

3781.40 -23.04 152.67 36.43 69.15 13 4 2 3181.4 -25.67 144.79

3145.56 -23.03 105.78 36.42 69.14 16 11 3 2545.6 -23.66 97.90

2624.45 -32.83 69.21 39.49 79.89 18 49 11 2024.5 -33.87 60.12

3330.51 -13.92 116.56 31.70 58.46 15 9 12 2750.5 -17.99 109.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3972.7 $GR 540.3 SG3 885.7 ST 1111.4 SR 129.1 6S 1006.0

RRT -.9637 RRF .9815 RTF -.9517 CRT -.9879 CRS -.6293 CST .7369

S_B 4009.3 R23 -.2364 R13 .9528 LSA 1402.9 MSA 543.S SSA 6.6

SGI 4006.7 $62 143.1.THA 172.52 EL1 1118.7 EL2 19.9 ALF 173.45

LAUNCH DATE NOV 8 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC.

RL 148.20 LAL .00 LOL 43.63 VL 33.278 GAL

RP 235.59 LAp .32 LOP 219.36 VP 21.049 GAP 6.74 AZp 92.g0 TAL

RE 198.280 GL -26.37 GP -4.44 ZAL 111.22 ZAP 152.17 ET8 186.99 ZAE

PLANETOCENTRIC CONIC

C3 14.534 VHL 3,$12 OLA 32.16 RAL 172,41RAD 6567.6 VEL 11.658 PTH 2.05 VHF 5.093 DpA -7.70 RAp 169.31ECC 1.2392

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJRT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.03 11 36 42 3839.98 -24.12 159.07 37.06 68.03 12 41 2 3260.0 -26.89 151.17

105.97 13 44 43 3065.73 -24.11 100.21 37.06 68.01 16 35 49 2465.7 -26.88 92.31

74.03 11 36 42 3839.98 -24.12 159.07 37.06 68.03 12 41 2 3260.0 -26.89 151.17

105.g7 13 44 43 3065.73 -24.11 100.21 37.06 68.01 16 35 49 2465.7 -26.88 92.31

110.00 17 38 23 2714.23 -31.56 75.90 39,78 76.12 18 23 40 2114.2 -33.14 67.03

110.00 14 42 11 3259.48 -17.09 111.42 33,40 59.94 15 36 30 2659.5 -20.96 104.43

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .3483 TRA-1.7823 TC3 3.0511BAU .6054 SGT 3962.8 $GR 625.2 $63 1031,2 ST 1086.6 SR 133.2 96 1051.7

ROE -.0399 RRA .2216 RE3 -.8323 FAU .20214 RRT -.9881RRF .9885 RTF -.9526 CRT -.9984 CRS -.7327 CST .7069

FOE .4417 FRA 4.2785 FC-12.0410 BSP 13779 SGB 4011.8 R23 -.2587 R13 .9542 LSA 1402.8 MSA 580.2 SSA 3.4

BOE .3508 BRA 1.7960 BC3 3.1160 FSP 3286 SGt 4008.8 SG2 154.9 THA 171.30 ELI 1094.7 EL2 7.4 ALF 173.02

DISTANCE 547.678 EARTH TO MARS

-3.09 AZL 87.08 HCA 173.73 SMA 194.|4 ECC .24239 INC 2.9205 vt 30.065

344,04 TAp 157.77 RCA 147.08 APO 241.20 V2 23.333

167.18 ETE 343.47 ZAC 85.96 ETC 255.82 CLP 152.30

LAUNCH DATE NOV 8 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC DISTANCE 551.302

RL 148.20 LAL .00 LOt. 43.65 VL 33.232 GAL -3.02 AZL 86.88 HCA

RP 235.24 LAp .29 LOP 220.34 VP 21.047 GAP 6.32 AZP 83.11 TAL

RC 200.460 GL 28.21 GP -5.38 ZAL 110.41 ZAP 151.11 ETS 188.35 ZAE

PLANETOCENTRIC CONIC

C3 14 _25 VHL 3.824 DLA 34.04 RAL 172.90 RAD 6567.6 VEL 11.662 PTH

LNCH A_TH LNCH TIME L-I T1NE INJ LAT

70.28 11 14 49 3934.94 -25.40

109.72 16 10 31 2993.55 -25.39

70.28 11 14 49 3834.94 -25.40

109.72 16 10 31 2993.55 -2§.39

110.00 16 36 19 2914.86 -27.40

110.00 13 48 12 3061.63 -23.41

DIFFERENTIAL CORRECTION9

TOE .3136 TRA-1.7497 TC3 3.0219 BAU .6083

ROE -.0211RRA .26§9 RC3 -.7404 FAU .21006

FOE .6173 FRA 4.4267 FC-12.4"349 BSP 13849

80E .3143 BRA 1.7698 BC3 3.1112 FSP 3443

EARTH TO MARS

174.71 SMA 193.65 ECC .24022 INC 3.1204 vl 30.065

344.33 TAp 159.03 RCA 147.13 APO 240.17 V2 23.369

167.81ETE 338.16 ZAC 85.06 ETC 255.80 CLP 151.37

2.05 VHP 4.989 OpA -8.57 RAp 189,15 ECC 1.2407

INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

165.43 38.26 66.54 12 20 24 3334.9 -28.34 157.31

95.23 38.25 66.53 17 0 25 2393.5 -28.33 87.31

165.43 38.26 66.54 12 20 24 3334.9 -28.34 157.51

95.23 38.25 66.53 17 0 25 2393.5 -28.33 87.31

90.02 39.18 68.72 17 24 54 2314.9 -30.04 81.82

99.56 37.26 64.35 16 39 13 2461.6 -26.67 91.90

NID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3945.9 $GIR 743.5 $63 1076.9 ST 1061.2 SR 148.6 SS 1115.8

RRT -.9698 RRF .9932 RTF -.9529 CRT -.9694 CRS -.8367 CST .6784

SG8 4015.3 R23 -.2753 R13 .9551 LSA 1418.6 MSA 617.2 SSA 4.3

SGt 4011.3 862 179.1 THA 169.63 EL1 1071.0 EL2 36.1ALF 172.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE N_V 8 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 234.89 LAP .26

RC 202.623 GL 30.73

PLANETOCENTRIC CONIC

C3 14.943 VHL 3.866

LNCH AZMTH LNCH TIME

88.00 10 54 12

114.00 16 38 40

86.00 10 54 12

114.00 16 38 40

68.00 10 54 12

114.00 18 36 40

DISTANCE 554.943 EARTH TO MARS

LOL 45.63 VL 33.227 GAL -2.94 ATL 86,59 HCA 175.69 SMA 193.18 ECC .23814 INC 3.4120 vl 30.065

LOP 221.32 VP 21.049 GAP 5.91 AZP 93.40 TAL 344.61 TAp 160.29 RCA 147.18 APO 239.19 vZ 23.405

GP -6.74 ZAL 109.49 ZAp 149,90 ETS 190.28 ZAE 168.16 ETE 380.37 ZAC 83.73 ETC 255.77 CLP 150.60

DLA 36.47 RAL 173.85 RAO 6567.6 V[L 11.676 PTH 2.05 VHp 4.892 DPA -9.81 RAp 188.59 ECC 1.2459

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4013.12 -26.95 172.41 40.39 64.45 12 1 5 3413.1 -30.15 164.48

2924.98 -26.94 90.80 40.38 64.44 17 27 25 2325.0 -30.15 82.67

4013.12 -26.95 172.41 40.39 64.45 12 1 5 3413.1 -30.15 164.48

2924.98 -26.94 90.60 40.38 64.44 17 27 25 2325.0 -30.15 82.67

4013.12 -26.95 172.41 40.39 64.45 12 1 5 3413.1 -30.15 164.48

2924.98 -26.94 90.60 40.38 64.44 17 27 25 2325.0 -30.15 82.67

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTICX¢ ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2799 TRA-1.7158 TC3 2.9472 BAU .6149 SGT 3919.7 SGR 917.8 SG3 1121.5 ST 1037.7 SR 184.2 SS 1202.0

RDE .0053 RRA .3307 RC3 -.8874 FAU .21797 RRT -.9698 RRF .9961RTF -.9530 CRT -.8981CRS -.9165 CST .6476

FDE .8416 FRA 4,5916 FC-12.6283 BSAP 13918 SG8 4023.7 R23 -.2823 RI3 .9566 LSA 1457.1MSA 657.6 SSA 3.3

BOE .2799 ERA 1.7474 8C3 3.0779 FSP 3600 SO1 4019.7 SG2 219.5 THA 167.17 EL1 1050.8 EL2 80.0 ALF 170.89

LAUNCH DATE NOV 8 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC C(_ilC DISTANCE 358.601 EARTH TO MARS

RL 148.20 LAL .00 LOt. 43.63 VL 33.203 GAL -2.87 AZL 86.12 HCA 176.67 SMA 192.74 ECC .23617 INC 3.8754 vl 30.065

RP 234.33 LAP .22 LOP 222.31 VP 21.032 GAP 5.50 AZP 93.87 TAL 344.88 TAp 161.55 RCA 147.22 APO 238.25 V2 23.442

RC 204.770 GL 34.43 GP -8.89 ZAL 108.33 ZAP 148.42 ETS 193.26 ZN[ 167.85 ETE 319.07 ZAC 81.62 ETC 255.70 CLP 149.57

PLANETOCENTRIC CONIC

C3 13.728 VHL 3.968 DLA 39.90 RAL 173.67 RAD 8587.G VEL 11.709 PTH 2.06 VHp 4.812 DpA -11.75 RAP 187.53 ECC 1.2588

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

GO.6Z 10 34 47 4101.92 -28.91 180.98 44.34 61.21 11 43 9 3501.9 -32.51 172.96

119.38 17 12 37 2859.15 -28.90 86.32 44.34 61.20 18 0 16 2259.2 -32.50 78.42

80.82 10 34 47 4101.92 -28.91 180.86 44.34 61.21 11 43 9 3501.9 -32.51 172.96

119.38 17 12 37 2859.15 -28.90 86.32 44.34 61.20 18 0 16 2259.2 -32.50 78.42

80.62 10 34 47 4101.92 -28.91 180.86 44.34 61.21 11 43 R 3501.9 -32.51 172.96

119.38 17 12 37 2859.15 -28.90 86.32 44.34 61.20 18 0 16 2259.2 -32.50 78.42

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2670 TRA-I.6678 TC3 2.8301BAU .6387 SGT 3879.8 SGR 1196.6 SG3 1160.6 ST 1020.5 8R 253.2 SS 1295.9

ROE .0433 RRA .4318 RC3-1.1038 FAU .22728 RRT -.9683 RRF .9977 RTF -.9531 CRT -.8032 CRS -.9613 CST .6080

FOE 1.0883 FRA 4.7342 FC-12.$119 BSP 13649 8GB 4060.2 R23 -.2794 RI3 .9592 LSA 1513.1MSA 703.9 SSA 2.3

8DE .2705 8RA 1.7228 BC3 3.0377 FSP 3642 881 4030.1 $GZ 286.2 THA 163.29 ELI 1041.0 ELI 147.9 ALF 168.49

LAUNCH OATE NOV 8 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 234.17 LAp .19

RC 205.900 GL 40.51

PLANETOCENTRIC CONIC

C3 17.734 VHL 4.211

LNCH AZMTH LNCH TIME

53.08 10 18 56

126.92 17 59 27

53.08 10 18 56

126.92 17 59 27

53.08 10 18 56

126.92 T7 59 27

DISTANCE 562.274 EARTH TO MARS

LOL 45.63 VL 33.131GAL -2.80 AZL 85.27 HCA 177.66 SMA 192.31ECC .23428 INC 4.7324 vl 30.065

LOP 223.29 VP 21.037 GAP 5.10 AZP 94.73 TAL 345.15 TAp 162.80 RCA 147.26 Apo 237.37 V2 23.479

GP -12.80 ZAL 106.65 ZAp 146.19 ETS 198.33 ZAE 165.78 ETE 303.81 ZAC 77.78 ETC 255.53 CLP 148.43

DLA 45.27 RAL 179.35 RAD 6567.7 VEL 11.795 pTH 2.09 VHp 4.776 DpA -15.22 RAp 185.78 ECC 1,2919

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM ]NJ Z LAT INJ 2 LONG

4214.62 -31.32 192.51 52.49 55.47 11 29 11 5614.6 -35.60 184.82

2801.59 -31.31 82.96 52.48 55.46 18 46 9 2201.6 -35.59 75.28

4214.62 -31.32 192.51 52.49 55.47 11 29 11 3614.6 -35.60 184.82

2801.59 -31.31 82.96 52.48 55.46 18 46 9 2201.6 -35.59 75.28

4214.62 -31.32 192.51 52.49 55.47 11 29 11 3614.6 -35.60 184.82

2801.59 -31.31 82.96 52.48 55.46 18 46 9 2201.6 -35.59 75.28

OIFFERENTIAL CORRECTIONS

TOE .2843 TRA-1.6228 TC3 2.5251 BAU .6849

ROE .1137 RRA .6261 RC3-1.4033 FAU .23314

FOE 1.4008 FRA 4.8991 FC-11.3813 8SP 13720

808 .3062 8RA 1.7394 BC3 2.8889 FSP 3640

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3809.8 SGR 1698.8 SG3 1175.8 ST 1019.6 8R 396.3 SS 1416.7

RRT -_9658 RRF .9986 RTF -.9520 CRT -.7033 CRS -.9825 CST .5585

SG8 4171.4 R_3 -.2648 R13 .9641 LSA 1618.6 MSA 763.9 SSA 1.4

981 4151.8 SG2 404.1 THA 156.46 EL1 1059.8 EL2 271.0 ALF 163.61

LAUNCH DATE NOV 8 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC Dl STANCE 565.962

RL 148.20 LAL .00 LOL 45.63 VL 33.159 GAL -2.74 AZL 83.15 HCA

RP 23S.80 LAP .16 LOP 224.28 VP 21.065 GAP 4.70 AZP 96.85 TAL

RC 209.011 GL 52.27 GP -21.77 ZAL 103.52 ZAP 141.03 ET8 208.03 zAE

PLANETOCEMTR iC CONIC

CS 24.927 VHL 4.993 DLA 54.73 RAL 190.50 RAO 6368.0 VEL 12.098 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

40.99 lO 23 16 4389.90 -32.73 211.88 73.48 43.34 11 36 26

189.01 19 22 29 2789.64 -32.72 83.18 73.46 43.34 20 8 38

40.99 10 23 16 4389.90 -32.73 211.68 73.48 43.34 ii 36 26

139.01 19 22 29 2789.64 -32.72 83.18 73.46 43.34 20 8 58

40.99 10 23 16 4389.90 -32.73 211.68 73.48 43.34 11 36 26

139.01 19 22 29 2789.84 -32.72 83.18 73.46 43.34 20 8 58

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTICN ACCURACY

TOE .8339 TRA-I.4842 TC3 1.9425 BAU .8889 9GT 3605.2 Sr_q 2791.3 SG3 1068.9

ROE .1208 RRA 1.0602 RC3-1.8279 FAU .23689 RRT -.939§ RRF .9989 RTF -.9434

FOE 1.0103 FRA 4.6204 FC3-8.2203 BSP 12327 SG8 4539.4 R23 -.2239 R13 .9746

8DE .8473 BRA 1.8240 BC3 2.6673 FSP 2730 SG1 4516.0 SG2 627.7 THA 142.54

EARTH TO MARS

178.63 S44A 191.91ECC .23248 INC 8.8395 vl 30.065

345.41 TAP 164.05 RCA 147.30 APO 236.53 V2 23.517

158.40 ETE 286.38 ZAC 68.92 ETC 254.84 CLP 146.84

2.16 VHP 4.936 DpA -23.04 RAp 181.07 ECC 1.4102

INJ RT ASC INJ AZNTH tNJ TIME PC) CST TIM INJ 2 LAT I,¢J 2 LONG

3789.9 -38.36 205.10

2189.6 -38.35 76.60

3789.9 -38.36 205.10

2189.6 -38.35 7 r 60

3789.9 -38.36 20 .0

2189.6 -38.35 7_.60

ORBIT DETERMINATION ACCURACY

ST 1148.6 SR 64Q._ SS "79.1

CRT -.6186 CRS -.98_5 CS ,663

LSA 1606.5 MSA 89_.4 _ .6

ELI 1230.5 EL2 476.4 _=, 157.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 8 1964

HEL|OCENTRIC CONIC

RL 146.20 LAL .DO

RP 233.07 LAp .10

RC 213.179 GL -59.92

PLANETOCENTRIC CONIC

CS 32,736 VHL 5.722

LNCH AZMTH LNCH TIME

28.72 13 53 25

28.72 22 O 31

39.72 15 15 1

38.72 21 26 49

48.72 17 16 33

48.72 20 27 15

FLIGHT TIM( 246.00 ARRIVAL DATE JUL 12 1965

DISTANCE 573.397

LOL 45.63 VL 33.118 GAL -2.62 AZL 96.61 HCA 180.65 SNA

LOP 226.27 VP 21.086 GAP 3.94 AZP 61.39 TAL 343.86 TAp

GP 39.97 ZAL 101.08 ZAP 127.11 ETS 138.80 ZAE 138.87 ETE

EARTH TO MARS

191.17 ECC .22916 INC 8.6056 Vl 30.065

166.51 RCA 147.36 APO 234.98 V2 23.593

85.95 ZAC 128.30 ETC 231.92 CLp 141.92

DLA -46.03 RAL 132.08 RAD 6568.3 VEL 12.414 PTH 2.24 VHP 5.942 DpA

L-I TIME INJ LAT INJ LONG [NJ RT A$C INJ AZMTH XNJ TIME

2421.63 -.53 73.01 341.27 154.97 14 33 47

1322.49 60.70 23.06 46.83 120.18 22 22 34

2274.13 5.34 65.60 351.69 146.42 15 52 55

1380.01 50.34 20.13 36.20 120.36 21 51 49

1998.90 15.24 48.81 4.31 136.71 17 50 14

1519.79 36.87 23.29 24.51 124.21 20 52 34

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE 2.8382 TRA-l.0113 TC3 1.2667 9AU 1.1491 $GT 3908.2 SGR 4846.1 SG3 696.9

ROE 4.0171 RRA -.4252 RC3 2.2998 FAU .14755 RRT .9495 RRF -.9990 RTF -.9346

FOE-6.6749 FRA .4651 FC3-3.9022 9SP 20603 SGB 5962.6 R23 -.1320 R13 -.9884

606 4.9186 BRA 1.0972 BC3 2.6233 FSP 2262 SOt 5914.3 SG2 901.8 THA 54.55

33.71 RAp 206.77 ECC 1.3387

PO CST TIN INJ 2 LAT INJ 2 LONG

1821.6 6.72 72.03

722.5 63.87 7.62

1674.1 11.98 61.50

780.0 33.83 8.81

1398.9 20.98 43.36

919.8 41.05 14.93

ORBIT DETERMINATION ACCURACY

ST 2876.0 SR 4027.7 SS 3433.7

CRT .9943 CRS .9999 CST .9925

LSA 6016.7 MSA 290.0 SSA 1.0

ELI 4942.8 EL2 230.7 ALF 54.52

LAUNCH DATE NOV 8 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUL 14 1965

DISTANCE 377.119

LOt. 45.63 VL 33.099 GAL -2.96 AZL 92.27 HCA 181.64 SMA

LOP 227.27 VP 21.100 GAP 3.96 AZP 87.73 TAL 346.10 TAp

GP 19.45 ZAL 108.12 ZAP 139.57 ETS 153.96 zAE 159.15 ETE

EARTH TO MARS

190.83 ECC .22761 INC 2.2827 vl 30.065

167.74 RCA 147.39 APO 234.26 V2 23,631

79.24 ZAC 109.08 ETC 255.02 CLP 143.63

HELIOCENTRIC CONIC

RL 148.20 LAL .OO

RP 232.70 LAp .07

RC 215.236 GL -22.52

PLANETOCENTRIC CONIC

CS 11.721 VNL 3.424

LNCH AZMTH LNCH TIME

90.00 19 33 38

90.00 4 40 7

100.00 20 49 13

100.00 6 7 13

110.00 21 44 26

110.00 7 28 29

DIFFERENTIAL CC_RECTIONS

TOE 1.0227 TRA-1.3369

ROE .6521 RRA -.5917

FDE-S.8640 FRA 3.2285

8DE 1.2129 BRA 1.4648

DLA -11.41 RAL 148.89 RAD 6567.4 VEL 11.537 PTH 2.01 VHP

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZHTH INJ TIME

1732.40 -5.70 12.90 1.56 117.78 20 2 30

5100.91 24.61 226.36 5.11 75.53 6 9 8

1488.54 -6.61 394.47 1.07 119.22 21 14 2

4819.61 25.60 205.40 4.81 74.02 7 27 33

1315.63 -8.98 339.91 359.62 123.12 22 6 22

4565.29 28.23 185.13 3.85 69.88 8 44 35

MID-COURSE EXECUTION ACCURACY

TC3 3.3068 BAU .6808 SGT 3663.8 SGR 2408.7 SG3 1_55.8

RC3 2.8182 FAU .23319 RRT .954Q RRF -.9998 RTF -.9490

FC-17.2219 BSP 16960 SGIB 4384.6 R2S -.2282 RIS -.9736

BC3 4.3448 FSP 4688 SG1 4342.1 SG2 609.1 THA 32.82

4.544 DPA 14.33 RAp 198.85 ECC 1.1929

PO C$T TIM INJ Z LAT INJ 2 LONG

1132.4 -1.94 6.24

4500.3 22.38 218.40

888.5 -2.66 347.91

4219.6 23.17 197.45

715.6 -4.53 333.61

3965.3 23.23 177.24

ORBIT DETERMINATION ACCURACY

ST 1848.5 SR 1128.8 SS 2624.2

CRT .9912 CRS 1.0000 CST .9907

LSA 3396.1 MSA 210.4 SSA 1.4

ELI 2162.2 EL2 128.0 ALF 31.31

LAUNCH DATE NOV 8 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .DO

RP 232.32 LAp .03

RC 217.275 GL -7.40

PLANETOCENTRIC CONIC

C3 10.146 VHL 3.185

LNCM AZNTH LNCM TIME

90.00 18 4 20

90.00 6 49 9

tOO.OO 19 27 2

IOO.OO 8 9 8

110.00 20 38 22

110.00 9 14 18

DIFFERENTIAL CORRECTIONS

TDE .7064 TRA-1.3104

ROE .2695 RRA -.3651

FDE-2.6293 FRA 3.6223

BDE .7560 BRA 1.3603

DISTANCE 560.863 EARTH TO MARS

LOL 45.63 VL 33.081 GAL -2.51 AZL 90.71 HCA 182.65 SMA190.50 ECC .22613 INC .6894 Vl 30.065

LOP 228.27 VP 21.115 GAp 3.16 AZP 89.29 TAL 346.32 TAp 168.96 RCA 147.42 APO 233.58 V2 23.670

GP 12.71 ZAL 108.92 ZAP 1_1.21 ETS 162.20 ZAE 165.92 ETE 78.68 ZAC 102.57 ETC 255.50 CLP 143.04

DLA 2.89 RAL 153.87 RAD 6567.4 VJ[L

L-I TIME INJ LAT JNJ LONG INJ

2154.43 -18.06

4619.41 13.14

1687.72 -18.90

4361.36 13.95

1664.45 -21.11

4157.39 16.10

TC3 4.0312 BAU .6267

RC3 2.2567 FAU .27723

FC-23.6543 BSP 13493

9C3 4.6199 FSP 4641

11.469 PTH 1.99 VHp 4.279 DPA 8.14 RAp 196.14 ECC 1.1670

RT A$C INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

37.71 5.75 112.18 18 40 15 1554.4 -14.90 30.46

195.63 4.91 64.69 8 6 8 4019.4 9.62 188.91

17.72 5.38 116.60 19 58 29 1287.7 -15.54 10.54

176.45 4.50 66.29 9 21 50 3761.4 10.25 169.61

$5g.65 4.29 117.53 21 6 6 1064.5 -17.26 352.64

159.75 3.28 59.43 10 23 35 3557/4 11.93 153.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3712.1 SGR 1653.5 SG3 1488.6 ST 1456.6 SR 525.1 SS 1915.1

RRT .9347 RRF -.9998 RTF -.9931 CRT .9922 CRS .9997 CST .9948

SGB 4063.8 R23 -.2557 R13 -.9666 LSA 2459.7 MSA 122.5 SSA 6.6

SG1 4038.5 SG2 452.9 THA 23.35 ELI 1547.1 EL2 61.7 ALF 19.71

LAUNCH DATE NOV 8 1964 FLIGHT TIRE 252.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC C(_IIC

RL 148.20 LAL .00

RP 261.93 LAP .00

RC 219.295 GL -.08

PLANETOCENTRIC CONIC

C3 9.837 VHL 3.136

LNCN AZMTH LNCH TIME

90.00 17 19 29

90.00 7 32 4

100.00 18 45 43

100.00 9 8 32

110.00 20 5 3

110.00 10 5 41

DISTANCE 584.619 EARTH TO MARS

LOt. 43.63 VL 33.064 GAL -2.46 AZL 90.01 HCA 183.65 SMA 190.19 ECC .22473 INC .1088 vt S0.065

LOP 229.28 VP 21.132 GAP 2.82 AZP 89.99 TAL $46.53 TAp 170.18 RCA 147.45 APO 232.94 V2 23.709

GP 9.51 ZAL 108.69 ZAP 140.96 ET$ 166.60 ZAE 169.25 ETE 82.10 ZAC 99.43 ETC 255.66 CLP 141.96

DLA 9.89 RAL 156.13 RAD 6567.4 VEL

L-I TIME INJ LAT INJ LONG INJ

2370.34 -23.02 51.61

4390.96 6.16 182.67

2092.46 -23.93 30.84

4144.28 7.00 164.08

1844.19 -28.32 tl.00

3965.31 9.19 149.17

DIFFERENTIAL C_RRECTIONS

TOE .5128 TRA-1.3258 TC3 3.9421BAU .5647

ROE .1335 RRA -.2914 RC3 1.7014 FAU .28776

FOE-1.6586 FRA 4.4857 FC-25.3252 BSP 13640

80E .5299 8RA 1.3575 BC3 4.2936 FSP 5396

11.455 PTH 1.99 VHP 4.136 DpA 5.25 RAp 194.73 ECC 1.1619

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9.31 106.96 17 59 0 1770.5 -20.48 43.86

6.57 62.31 9 5 15 3791.0 2.41 176.01

9.00 108.47 19 20 35 1492.5 -21.18 23.12

6.12 60.86 10 17 36 3544.3 3.06 157.51

8.01 112.64 20 35 47 1244.2 -23.02 3.40

4,78 36.93 11 11 46 3365.3 4.77 142.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3610.6 $GR 1220.9 SG3 1571.S ST 1194.6 SR 294.3 96 141S.1

RRT .9519 RRF -.9992 RTF -.9529 CRT .99§7 CRS .9948 CST .9980

SGB 3811.5 R23 -.2720 R13 -.9616 LSA 1872.6 MSA 57.3 _SA 26.S

SGI 3794.8 SG2 355.9 THA 18.01 EL1 1230.1 EL2 26.4 ALF 13.80
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE NOV 8 1964

HEL|OCENTRIC CONIC

RL 148,20 LAL ,00

RP 231.57 LAp -.03

RC 221.297 GL 4.20

PLANETOCENTRIC CONIC

C3 9.740 VHL 3.121

LNCH AZMTH LNCH TIME

90.00 16 49 42

90.00 8 31 33

100.00 18 18 27

100.00 9 45 29

110.00 19 43 19

110.00 10 37 6

LOL

LOP 230.29 VP 21.150 GAP 2.46 AZP 90.40 TAL 346.73 TAp 171.39 RCA 147.48

GP 7.63 ZAL 108.20 ZAP 140.16 ETS 169.28 ZAE 171.17 ETE 89.12 ZAC 97.58 ETC 255.74 CLP 140.78

OLA 14.00 RAL 157.35 RAO 6567.4 VEL 11.451 PTH 1.99 VHP 4.027 DpA 3.63 RAp 193.81 ECC 1.1603

L-I TIME INJ LAT INJ L01¢G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2307.17 -25.43 60.90 11.70 102.90 17 31 29 1907.2 -23.40 52.81

4230.42 1.67 174.79 8.00 61.73 9 42 23 3850.4 -2.13 168.17

2220.93 -26.42 39.57 11.43 104.52 18 55 28 1620.9 -24.16 31.50

4011.90 2.36 136.76 7.51 60.21 10 52 20 3411.9 -1.43 150.24

1955.39 -29.01 18.53 10.35 108.93 20 15 35 1355.4 -26.15 10.51

3850.20 4.86 143.06 6.08 36.12 11 41 16 3250.2 .38 136.85

FLIGHT TIME 254.00 ARRIVAL DATE JUL 20 1965

OISTANCE $88.389 EARTH TO MARS

4_,63 VL 33.048 GAL -2.41AZL 8_.60 HCA 184.66 SMA 189.9 o ECC .22340 INC .3816 vl 30.065

APO 232.32 V2 23,748

OIFFERENTIAL CCRRECTIOHS MID-COURSE EXECUTION 4CCURACY ORBIT DETERMINATION ACCURACY

TOE .4398 TRA-1.2804 TC3 3.9309 8AU .5465 8GT 3549.9 SGR 998.1SG3 $677.3 ST 1088.8 SR 214.9 SS 1249.6

ROE .0925 RRA -.2271 RC3 1.4174 FAU .30800 RRT .9482 RRF -.9983 RTF -.9521 CRT .9950 CR8 .9798 CST .9903

FD(-1.2765 FRA 4.7094 FC-27.3764 9_MP 12732 8GB 3687.6 R23 -.2793 R13 -.9586 LSA 1667.0 MSA 117.2 SSA 19.2

8OE .4494 BRA 1.3003 BC3 4.1974 FSP 3494 SO1 3674.8 $62 306.2 THA 13.03 ELI 1109.6 EL2 21.1 ALF 11.11

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 231.20 LAp -.06

RC 223.281GL 6.98

PLANETOCENTRIC CONIC

CS 9.697 VHL 3.112

LNCH AZMTH LNCH TIME

90.00 16 27 18

90.00 8 59 35

100.00 17 58 8

100.00 10 11 26

110.00 19 27 20

110.00 10 58 44

DIFFERENTIAL CCRRECTIONS

TOE .3840 TRA-1.2441 TC3 3.8633 8AU .§245

flOE .0711 RflA -.1874 RC3 1.2141 FAU .32255

FOE -.9411 FRA 4.9750 FC-28.8260 8SlP 12294

SOE .$905 8RA 1.2581 8C3 4.0496 FSP 5794

FLIGHT TIME 256.00 ARRIVAL DATE JUL 22 1965

DISTANCE 592.171 EARTH TO MARS

LOL 45.63 VL 33.033 GAL -2.37 AZL 69.34 HCA 185.67 SMA 1.89.62 ECC .22215 lMC .6485 vl 30.065

LOP 231.30 VP 21.171 GAP 2.11 AZP 90.65 TAt. 346.91 TAp 172.59 RCA 147.30 APO 231.75 V2 23.788

GP 6.45 ZAL 107.74 ZAP 139.12 ET8 171.04 ZA( 172.24 ETE 99.27 ZAC 96.36 ETC 233.78 CLP 139.55

OLA 16.72 RAL 158.06 flAO 6567.3 VEL 11.449 PTH 1.99 VHP 3.931 DpA 2.63 RAp 193.10 ECC 1.1594

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2604.13 -26.72 67.70 13.29 99.73 17 10 43 2004.1 -25.11 59.40

4151.31 -1.53 169.27 9.09 61.72 10 8 46 3S51.3 -5.30 162.61

2311.22 -27.60 45.92 13.07 101._6 18 36 40 1711.2 -25.94 37.62

3919.46 -.58 151.69 8.56 60.11 11 16 48 3319.5 -4.55 145.15

2032.13 -30.58 23.95 12.29 106.07 20 1 13 1432.1 -28.08 15.65

3771.31 1.85 138.93 7.04 55.86 12 1 35 3171.3 -2.64 132.73

MIO-CoUR_M[ EXECUTICI¢ ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3464.3 $GA 847.4 863 1763.1 ST 1009.7 8R 171.2 SS 1182.8

RRT .9441 RRF -.9966 RTF -.9512 CRT .9929 CRS .9446 CST .9691

SGB 3588.4 R23 -.2819 R13 -.9564 LSA 1529.9 MSA 192.1 SSA IS.8

861 3556.0 SGR 272.1 THA 13.08 EL1 1023.9 EL2 20.0 ALF 9.56

LAUNCH 0ATE NOV 8 1964

HELIOCENT RID CONIC

RL 146.20 LAL .00

RP 230.82 LAP -.10

RC 225.247 GL 8.95

PLANETOCENTRIC CONIC

C3 9°643 VHL 3.105

LNCH AZMTH LNCH TIME

90.00 16 9 13

90.00 9 21 6

100.00 17 41 52

100.00 10 31 8

110.00 19 14 43

110.00 11 14 46

01FFERENTIAL CORRECTIONS

TDE .3405 TRA-1.2069

ROE .0802 RRA -.1593

FOE -.6618 FRA 5.2296

6DE .3487 SRA 1.2174

FLIGHT TIME 258.00 ARRIVAL DATE JUL 24 1965

LAUNCH DATE NOV 8 1964

DISTANCE 595.966 EARTH TO MARS

LOL 45.63 VL 33.018 GAL -2.33 AZL 89.16 HCA 186.89 SMA 189.36 ECC .22095 INC .8353 vl 30.065

LOP 232.31VP 21.192 GAP 1.76 AZP 90.83 TAL 347.09 TAp 173.78 RCA t47.52 APO 231.20 V2 23.827

GP 5.60 ZAL 107.30 ZAp 137.96 ET9 172.30 ZAE 172.64 ETE 111.38 ZAC 95.47 ETC 255.81CLP 138.26

DLA 18.67 RAL 158.48 RAD 6567.3 VEL 11.447 pTH 1.99 VHp 3.843 DpA 1.97 RAP 192.51 ECC 1.1587

L-I TIME INJ LAT

2678.38 -27.47

4075.24 -3.98

2379.59 -28.63

3849.26 -2.95

2069.11 -31.38

3712.51 -.39

TC3 3.7476 8AU .5025

RC3 1.0721 FAU .33594

FC-30.1615 BSP 11929

6C3 3.8979 FSP 6133

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.00 14.38 97.17 16 33 51 2078.4 -26.19 64.57

165.01 9.91 61.94 10 29 1 3475.2 -7.70 158.31

50.84 14.19 99.00 18 21 32 1779.6 -27.09 42.37

147.83 9.35 60.24 11 35 17 3249.3 -6.89 141.26

28.09 13.50 103.81 19 49 32 1489.1 -29.36 19.58

135.87 7.75 55.82 12 16 39 3112.5 -4.88 129.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3367.1 SGR 742.9 SG3 1845.2 ST 947.0 SR 146.3 SS 1108.3

RRT .9389 R_F -.9938 RTF -.9499 CRT .9875 CRS .8829 CST .9366

SGB 3448.1 R23 -.2817 R13 -.9543 LSA 1441.7 MSA 260.4 SSA 14.6

SGt 3439.0 SG2 250.3 THA 11.77 EL1 958.0 EL2 22.8 ALF 8.68

FLIGHT TIM( 260.00 ARRIVAL DATE JUL 26 1965

HELIOCEMTRIC CONIC

RL 148.20 LAL .00 LOt. 45.63 VL 33.004 GAL

RP 230.43 LAP -.13 LOP 233.33 9P 21.215 GAP

RC 227.193 GL 10.42 OR 4.97 ZAL 106.90 ZAP 136.71 [TS

PLANETOCENTRIC CONIC

CS 9.598 VHL 3.098 OLA 20.16 RAL 138.75 RAD 6567.3 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 i5 53 §S 2738.33 -27.90 77.34

90.00 9 38 31 4013.47 -3.95 161.54

100.00 17 28 13 2434.13 -29.14 54.81

100.00 10 46 52 3792.90 -4.85 144.73

110,00 19 4 18 2133.64 -32.26 31.38

110.00 11 27 18 3666.16 -2.17 133.45

DIFFERENTIAL CCRRECTIORS

TDE .3033 TRA-1.1722 TC3 3.5983 BAU .4783

ROE .03fl6 RRA -.1378 RC3 .9717 FAU .34946

FOE -.4342 FRA 5.4678 FC-31.§209 BSP 11656

9DE .3084 BRA 1.1803 BC3 3.7272 FSP 6488

DISTANCE 599.772 EARTH TO MARS

-2.29 AZL 89.03 HCA 187.71 SMA 189.11 ECC .21983 INC .9704 vl 30.065

1.42 AZP 90.96 TAL 347.25 TAP 174.96 RCA 147.54 APO 230.68 V2 23.867

173.25 ZAE 172.49 ETE 123.58 ZAC 94.80 ETC 255.83 CLP 136.94

11.445 PTH 1.99 VHP 3.760 DPA 1.52 RAp 191.97 ECC 1.1580

INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

15.12 95.04 16 39 33 2138.3 -26.91 68.81

10.55 62.26 10 45 24 3413.5 -9.62 154.78

14.97 96.97 18 8 49 1834.1 -27.8_ 46.24

9.95 60.47 11 50 4 3192.9 -8.73 138.11

14.37 101.97 19 39 51 1533.6 -30.28 22.73

8.28 55.88 12 28 24 3066.2 -6.63 127.21

ORBIT DETERMINATION ACCURACY

ST 894.0 SR 132.4 SS 1098.S

CRT .9741CRS .7938 CST .9028

LSA 1387.9 MSA 311.1 SSA 14.9

EL1 903.2 EL2 29.6 ALF 8.22

HID-COURSE EXECUTION ACCURACY

SGT 3258.7 SGR 668.4 SG3 1926.3

RRT .9306 RRF -.9898 RTF -.9470

SG8 3326.5 R23 -.2834 R13 -.9510

SG1 3317.8 SG2 240.3 THA 10.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 8 1964 FLIGHT TIME 262.00

HELIOCENTRIC CONIC DISTANCE 603.589

RL 148.20 LAL .00 LOL 45.83 VL 32.99,1GAL r2.2§ AZL 88.92 HCA 188.73 SMA

RP 230.05 LAp -.16 LOP 234.36 VP 21.240 GAp 1.08 AZp 91.08 TAL 347.41 TAp

RC 229.120 GL 11.56 gp 4.49 ZAL 106.53 ZAp 135.39 ETS 173.99 ZAE 171.88 ETE

PLANETOCENTRIC CONIC

C3 9.352 VHL 3.091DLA 21.34 RAL 158.91RAD 6587.3 V(L 11.443 PTH 1.98 VHp

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LOHG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 40 31 2788.69 -28.15 81.00 15.64 93.22 16 27 0

90.00 9 5_ 11 3961.21 -7.59 158.58 11.05 62.64 10 59 12

100.00 17 16 27 2478.35 -29.47 58.13 15.53 95.25 17 57 47

100.00 10 59 56 3745.78 -6.43 142.12 10.42 60.74 12 2 22

110.00 18 55 24 2169.78 -32.74 34.09 15.00 100.43 19 31 34

110.00 11 37 28 3628.11 -3.62 131.46 8.66 55.99 12 37 57

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACy

TDE .2734 TRA-l.1328 TCS 3.4455 BAU .4547 SGT 3142.5 SGR 613.4 SG3 2012.4

ROE .0542 RRA -.1209 RC3 .8983 FAU .36310 RRT .9213 RRF -.9845 RTF -.9440

FDE -.2343 PRA 5.6961 FC-32.9096 8SP 11296 SGB 3201.8 R23 -.2826 R13 -.9478

BDE .2807 8RA 1.1387 Be3 3.3607 FSP 6810 SGI 3193.2 sg2 234.7 THA 10.25

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .00 LO(. 45.63 VL 32.978 GAL

RP 22g.87 LAp -.20 LOP 233.38 VP 21.266 GAP

FLIGHT TIME 264.00

DISTANCE 607.420

-2.22 AZL 88.84 HCA 189.76 SMA 188.66 ECC .21775 INC 1.1582 vl

• 75 AZF' 81.14 TAL 347.55 TAp 177.31 RCA 147.58 APO 229.74 V2

ARRIVAL DATE JUL 28 1965

EARTH TO MARS

188.88 ECC .21876 [NC 1.0751 V1 30.065

176.14 RCA 147.58 Apo 230.20 V2 23.907

134.31 ZAC 94.25 ETC 255.85 CLp 135.57

3.682 DpA 1.23 RAp 191.46 ECC 1.1572

PO CST TIM INJ 2 LAT INJ 2 LONG

2188.7 -27.40 72.41

3361.2 -11.20 151.76

1879.3 -28.43 49.48

3145.8 -10.28 135.45

1569.8 -30.95 25.33

3028.1 -8.06 125.19

ORBIT DETERMINATION ACCURACY

ST 849.6 SR 124.8 SS 1107.8

CRT .9538 CRS .6884 CST .865_

LSA 1355.6 MSA 356.3 SSA 15.3

EL1 857.9 EL2 37.1ALF 7.99

ARRIVAL DATE JUL 30 1965

EARTH TO MARS

30.065

23.948

RC 231.027 GL 12.49 GP

PLAN(TOCENTRIC CONIC

CS 9.504 VHL 3.083 OLA

LNCM AZMTH LNCH TIM( b-I TIME INJ LAT

90.00 13 28 Sl 2832.30 -28.27

90.00 10 3 35 3915.65 -9.01

lOO.OO 17 6 1 2517.94 -29.68

100.00 11 11 7 3703.24 -7.77

110.00 18 47 39 2199.99 -33.09

110.00 11 43 38 3595.96 -4.84

DIFFERENTIAL CGRRECTIONS

TOE .2809 TRA-1.0821 TC3 3.3122 8AU .4344

ROE .0553 RflA -.1067 RCS .8458 FAU .37805

FOE -.0804 FRA 5.8929 FC-34.4353 BSP 10708

BOE .Z867 BRA 1.0874 BC3 3.4185 FSP 7102

4,11 ZAL 106.18 ZAp 134.02 ET9 174.59 Z/ME 170.93 ETE 142.95 ZAC 93.80 ETC 253.96 CLP 134.16

22.30 RAL 159.00 RAO 6567.3 VEL "11.441 PTH 1.98 VHP 3.607 DpA 1.04 RAP 190.96 (CC 1,1564

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.16 16.00 91.63 16 15 44 2232.3 -27.73 75.56

155.98 11.45 63.04 11 11 11 3315.6 -12.56 149.10

60.98 15.92 93.76 17 47 39 1917.9 -28.84 52.28

139.86 10.79 61.04 12 12 52 3103.2 -11.37 133.13

36.38 15.47 99.12 19 24 19 1600.0 -31.48 27.53

129.77 8.99 56.12 12 45 54 2996.0 -9.26 123.47

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3021.7 SfA_ 573.2 SG3 2100.3 ST 814.9 SR 122.2 SS 1125.3

RRT .9128 RRF -.9780 RTF -.9416 CRT .9309 CRS .5749 CST .8248

SG,8 3075.6 R23 -.2778 R13 -.9433 LSA 1336.8 NSA 397.5 SSA 15.5

SG1 3066.9 SG2 230.6 THA 9.88 EL1 822.9 EL2 44.2 ALF 7.97

LAUNCH DATE NOV 8 1964 FLIGHT TIME 266.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 611.261

RL 148.20 LAL .00 LOt. 45.63 VL 32.968 gAL -2.19 AZL 88.77 HCA 190.79

RP 229.28 LAp -.23 LOP 236.41 VP 21.293 gAp .42 AZP 91.20 TAL 347.68

RC 232.913 GL 13.25 GP 3.80 ZAL 105.87 ZAp 132.59 ETS 175.08 ZAE 169.75

PLANETOCENTR1C CONIC

C3 9.457 VHL 3.075 DLA 23.10 RAL 159.05 RAD 6567.3 VEL 11.439 PTH 1.98

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZMTH

90.00 15 17 37 2870.91 -28,32 67.01 16.25 90.22

90.00 10 17 15 3675.08 -10.25 153.65 11.79 63.46

100.00 16 56 39 2551.58 -29.80 63.47 16.21 92.45

100.00 11 20 54 3669.65 -8.94 137.86 11.09 61.36

EARTH TO MARS

SMA 188.45 ECC .21680 INC 1.2248 Vl 30.065

TAp 178.47 RCA 147.59 APO 229.30 V2 23.986

(TE 149.63 ZAC 93.40 ETC 255.88 CLP 132.71

VHp 3.536 DpA .94 RAp 190.44 ECC 1.1558

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

16 5 27 2270.9 -27.99 78.36

11 21 50 3273.1 -13.74 146.71

17 39 10 1951.6 -29.14 54.73

12 22 3 3069.6 -12.69 131.08

110.00 18 40 48 2225.74 -33.35 38.35 15.83 97.98 19 17 54

110.00 11 53 14 3368.25 -5.89 126.31 9.23 56.27 12 52 42

DIFFEREMTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .2472 TRA-I.0347 TC3 3.1483 8AU .4109 SGT 2890.4 SGR 543.1 SG3 2189.9

ROE .0676 RRA -.0952 RCS .8068 FAU .39325 RRT .9011 RRF -.9702 RTF -.9375

FOE .0576 FRA 6.0901 FC-35.9990 BSP 10162 SGB 2941.0 R23 -.2765 R13 -.9413

8DE .2538 BRA 1.0390 BC3 3,2502 FSP 7395 SGI 2931.8 SG2 232.2 THA 9.67

LAUNCH DATE NOV 8 1964 FLIGHT TIME 268.00

HELIOCENTRIC C(_41C Ol STANCE 615.113

RL 1A6.20 LAL .OO LOL 45.63 VL 32.955 GAL -2.16-AZL 88.72 HCA 191.82

RP 228.89 LAp -.26 LOP 237.44 VP 21.$22 GAP .11 AZP 91.25 TAL 347.80

RC 234.778 GL 13.89 GP 3.55 ZAL 105.59 ZAP 131.12 ETS 175.49 Z/U[ 168.39

PLANETOCENTRIC CONIC

CS 9.411VHL 3.068 DLA 23.79 RAL 139.08 RAD 6567.3 VEL 11.437 PTH 1.98

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 15 7 $3 2903.72 -28.30 89.55 16.42 66.94

90.00 10 27 31 3858.35 -11.36 151.52 12.08 63.89

100.00 16 48 9 2381.39 -29.67 65.69 16.41 91.29

100.00 11 29 37 3637.91 -8.97 136.07 11.35 61.67

110.00 18 34 42 2248.06 -33.35 40.06 16.10 96.99

110.00 11 59 38 3344.01 -6.60

DIFFERENTIAL CORRECTIONS

TOE .2881 TRA -.9869 TC3 2.8529 BAU .$841

RDE .O603 RRA -.O85T RCS .7767 FAU .40800

FOE .1951 FRA G.2962 FC-37.5340 BIMP 9650

BDE .2428 ERA .9906 BC3 3.0533 FS4P 7722

1625.7 -31.89 29.42

2968.3 -10.28 121.98

ORBIT DETERMINATION ACCURACY

ST 781.6 SR 122.8 SS 1149.0

CRT .9028 CRS .4§98 CST .7878

LSA 1327.7 MSA 427.9 SSk 16.2

ELI 789.4 EL2 52.3 ALF 8.11

ARRIVAL DATE AUG 3 1965

EARTH TO MARS

SNA 188.25 ECC .21591 INC 1.2803 vl 30.065

TAp 179.62 RCA 147.60 APO 228.89 V2 24.029

ETE 154.73 ZAC 93.05 ETC 255.90 CLP 131.21

VHP

INJ TIME

15 55 59

11 31 30

17 31 10

12 30 15

lg 12 10

127.03 8.44 56.42 12 58 37

MID-COURSE EXl[CUTION ACCURACY

SGT 2744.7 _ $20.0 883 2276.7

RRT .81_5 Rlff" -.9610 RTF -.9318

SG_ 2793.5 R23 -.2783 RI3 -.9359

SGI 2783.4 SG2 239.2 THA 9.61

3.467 DpA .89 RAp 189.92 ECC 1.1549

PO CST TIN |NJ 2 LAT INJ 2 LONG

2305.7 -28.15 80.89

3238.3 -14.78 144.52

1981.4 -29.37 56.92

3087.9 -13.68 129.24

1648.1 -32.22 31.08

2944.0 -11.17 120.66

ORBIT OETERNINATION ACCURACY

ST 749.0 SR 125.3 SS 1178.5

CRT .8744 CRS .3470 CST .7492

LSA 1826.3 MSA 454.0 SSA 16.9

ELI 757.1 EL2 60.2 ALF 8.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH DATE NOV 8 1964 FLIGHT TIME 270.00 ARRXVAL DATE AUG 5 1965

HELIOCENTRIC CONIC OISTAN_E 618.975 EARTH TO MARS

gL IA8.20 LAL .00 LOL 45.67 VL 32,945 GAL -2,13 AZL 88,67 HCA 192.66 SHA 166.06 ECC .21507 INC 1.3280 Vl 30.06S

RP 228.51 LAP -.30 LOP 236.48 VP 21.352 GAP -.21AZP 91.30 TAL 347.91 TAp 180.76 RCA 147.62 APO 228.51V2 24.070

RC 236.623 GL 14.44 GP 3.33 ZAL 105.34 ZAP 129.60 ETS 175.64 ZA( 166.90 ETE 158.65 ZAC 92.73 ETC 255.92 CLP 129.68

PLANETOCENTRIC CON|C

CS 9.363 VHL 3.060 OLA 24.38 RAL 139.09 RAO 6567.3 VEL 11.435 PTH 1.98 VHp 3.402 OpA ,91 RAp 189.38 ECC 1.1541

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 58 12 2937.57 -28.24

90.00 10 36 39 3804.62 -12.36

100.00 16 40 22 2608.16 -29.89

100.00 11 37 29 3609.28 -10.89

110.00 18 29 13 2267.63 -33.70

110.00 12 5 8 3322.35 -7.61

DIFFERENTIAL CORRECTIONS

TOE .2233 IRA -.9373 TC3 2.7459 8AU .3363

ROE .0637 RRA -.0779 RC3 .7538 FAU .42277

FOE .3341 FRA 6.5112 FC-39.0809 8SP 9068

BOE .2341 BRA .9407 BC3 2.8475 FSP 6062

INJ LONG lNJ RT ASC INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT |HJ 2 LONG

91.88 16.53 87.77 15 47 10 2337.6 -28.25 83.22

149.55 12.34 64.32 11 40 23 3204.6 -15.72 142.48

67.68 16.57 90.24 17 23 50 2008.2 -29.54 58.89

134.44 11.58 61.99 12 37 39 3009.3 -14.35 127.56

41.57 16.32 96.11 19 7 0 1667.6 -32.49 32.54

125.90 9.61 56.57 13 3 51 2922.6 -11.95 119.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2591.6 SGR 502.7 SG3 2368.8 ST 717.4 SR 129.3 SS 1213.0

RRT .8706 RRF -.9508 RTF -.9251 CRT .8492 CRS .2404 CST .7072

SGB 2639.9 R23 -.2809 R13 -.9296 LSA 1332.4 MSA 476.8 SSA 17.5

SG1 2628.8 SG2 243.8 THA 9.67 ELI 723.8 EL2 67.5 ALF 8.76

LAUNCH OATE NOV 8 1964 FLIGHT TIH( 272.00 ARRIVAL DATE AUG ? 1965

DISTANCE 622.649 EARTH TO MARS

32.935 GAL -2.11AZL 86.63 HCA 193.90 SMA 187.89 ECC .21429 INC 1.3682 vl

21.383 GAP -.52 AZP 91.33 TAL 348.00 TAP 181.89 RCA 147.63 Apo 228.13 V2

HELIOCENTRIC CONIC

RL 146.20 LAL .00 LOt. 45.63 VL

RP 228.12 LAp -.33 LOP 239.52 VP

RC 238.446 GL 14.92 GP 3.15 ZAL 105.11 ZAP 128.04 ETS

FLANETOCENTRIC CONIC

C3 9.322 VML 3.033 DLA 24.89 RAL 159.10 RAD 6567.3 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 14 48 27 2967.01 -28.14 94.03 16.61 86.70 13 38 54

90.00 10 45 47 3773.38 -13.26 147.72 12.58 64.76 11 48 40

100.00 16 33 14 2632.39 -29.88 69.48 16.68 89.30 17 17 6

100.00 11 44 41 3583.22 -11.72 i32.95 11.79 62.30 12 44 24

110.00 18 24 17 2284.96 -33.82 42.91 16.49 95.32 19 2 22

110.00 12 10 7 3303.43 -8.33 124.88 9.76 56.73 13 8 31

DIFFERENTIAL C_RECTIONS MID-COUR_d[ EXECUTION ACCURACY

TOE .2190 TRA -.8870 TC3 2.5148 BAU .3268 SGT 2427.S SGR 490.2 SG3 2459.6

RDE .0674 RRA -.0712 RE3 .7372 FAU .43771 RRT .8§15 RRF -.9396 RTF -.9158

FOE .4587 FRA 6.7242 FC-40.6498 8SP 8480 SGB 2476.6 R2_ -.2885 R13 -.9211

80E .2291BRA .8898 DE3 2.6206 FSP 8402 SG1 2463.8 SG2 253.3 THA 9.86

30.065

24,111

128.10176.15 ZAE 165.31ETE 161.71 ZAC 92.44 ETC 255.94 CLF

11.433 PTH 1.98 VHP 3.340 DpA .96 RAp 188.82 ECC 1.1534

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2367.0 -28.30 85.37

3173.4 -16.37 140.59

2032.4 -29.66 60.68

2983.2 -15.33 126.02

1685.0 -32.71 33.84

2903.4 -12.65 118.45

ORBIT OETERMINATION ACCURACY

ST 668.5 SR 134.7 SS 1248.4

CRT .8296 CRS .1468 CST .6641

LSA 1343.6 MsA 495.1 SSA 18.1

ELI 697.6 EL2 74.2 ALF 9.92

LAUNCH DATE NOV 8 1964 FLIGHT TII_ _74.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CO_IC DISTANCE 626.732

RL 146.20 LAL .00 LOL 45.63 VL 32.92_ GAL -2.09 AZL 88.80 HCA 194.94 SMA

RP 227.73 LAP -.36 LOP 240.36 VP 21.413 GAP -.82 AZP 91.36 TAL 348.08 TAp

RC 240.248 GL 13.34 GP 2.99 ZAL 104.91 ZAP 126.43 ETS 176.42 ZAE 163.64 ETE

PLANETOCENTRIC CONIC

C] 9.281VHL 3.047 DLA 25.33 RAL 139.11RAD 6567.3 VEL 11.431PTH 1.98 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 14 41 13 2994.48 -28.02

90.00 10 34 4 3744.20 -14.12

100.00 16 26 40 2654.49 -29.86

100.00 11 51 18 3359.42 -12.47

110.00 18 19 51 2300.38 -33.91

110.00 12 14 37 3486.29 -8.96

DIFFERENTIAL _RECT|ON8

TOE .2143 TRA -.8345 TC3 2.2659 BAU .2952

ROE .0715 RRA -.0633 RC3 .7256 FAU .49297

FOE .5739 FRA 6.9329 FC-42.2§14 BSP 7816

80E .2261BRA .8371 BE3 2.3793 FSP 8725

EARTH TO MARS

187.73 ECC .21355 INC 1.4028 V1 30.065

183.02 RCA 147.64 Apo 227.81 V2 24.152

164.13 ZAC 92.16 ETC 255.96 CLP 126.49

LAUNCH DATE NOV 8 1964

3.281 OpA 1.05 RAP 188.23 ECC 1.1527

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT [NJ 2 LONG

96.03 16.66 85.71 15 31 7 2394.5 -28.32 87.38

145.98 12.81 63.20 11 36 28 3144.2 -17.3_ 136.80

71.12 16.77 88.43 17 10 55 2034.5 -29.75 62.32

131.58 11.98 62.61 12 50 38 2939.4 -16.04 124.61

44.10 16.84 94.62 18 58 11 1700.4 -32.90 35.01

123.96 9.90 56.87 13 12 43 2886.3 -13.26 117.50

MIO-COUR8E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2254.9 SGR 481.7 SG3 2551.5 ST 660.2 SR 141.1 SS 1283.5

RRT .8291 RRF -.9278 RTF -.9035 CRT .8160 CRS .0651 CST .6195

SG8 2305.8 R23 -.3008 R13 -.9099 LSA 1358.0 MSA 308.7 SSA 18.9

SG1 2290.5 SG2 265.1 THA 10.18 ELI 670.3 EL2 80.3 ALF 10.04

FLIGHT TIM( 276.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC DISTANCE 630.626 EARTH TO MARS

RL 148.20 LAL .00 LOL 43.63 VL 32.917 GAL -2.07 AZL 88.57 HCA 195.99 SMA 187.57 ECC .21286 1NC 1.4334 vl 30.063

RP 227.34 LAp -.39 LOP 241.61 VP 21.448 GAP -1.12 AZP 91.38 TAL 348.15 TAP 184.14 RCA 147.6_ APO 227.30 V2 24.193

RC 242.030 GL 15.71 GP 2.85 ZAL 104.74 ZAP 124.78 ETS 176.66 ZAE 161.89 ETE 166.08 ZAC 91.89 ETC 253.99 CLP 124.83

PLANETOCENTRIC CONIC

C3 9.243 VHL 3.040 DLA 25.74 RAL 159.12 RAD 6567.3 VEL 11.429 PTH 1.98 VHP 3.226 SPA 1.18 RAP 187.62 ECC 1.1521

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ZNJ 2 LAT ZNJ 2 LONG

90.00 14 33 27 3020.28 -27.67 97.90 16.70 84.76 15 23 47 2420.3 -28.30 89.26

90.00 11 1 36 3716.80 -14.90 144.35 13.03 65.64 12 3 53 3116.8 -18.06 137.10

100.00 18 20 38 2674.73 -29.61 72.62 16.84 87.64 17 § 13 2074.7 -29.82 63.82

100.00 11 57 26 3537.38 -13.15 130.31 12.16 62.91 12 56 23 2937.6 -16.67 123.30

110.00 18 15 52 2314.17 -33.98 45.17 16.77 93.99 18 54 26 1714.2 -33.05 36.06

110.00 12 18 41 3470.90 -9.54 123.t4 10.03 57.02 13 16 32 2870.9 -13.81 116.65

OXFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2131 TRA -.7797 TC3 1.9994 BAU .2625 SGT 2073.8 SGR 476.0 SG3 2643,1 ST 634.2 SR 148.1 SS 1319.5

ROE .0757 RflA -.0602 RE3 .7176 FAU .46810 RRT .8036 RRF -.9155 RTF -.8871 CRT .8118 CRS -.0056 CST .3682

FOE .6843 FRA 7.1452 FC-43.8434 BSP 7102 SG8 2127.7 R23 -.3183 R13 -.8953 LSA 1375.9 MSA 321.4 SSA 19.6

60_ .2262 BRA .7820 BE3 2.1242 FSP 9055 STel 2109.4 SG2 278.6 THA 10.64 EL1 645.7 EL2 84.9 ALF 10.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.29 LAL .00

RP 226.95 LAp -.43

RC 243.792 GL 16.04

PLANETOCENTRIC CO4kllC

C3 9.208 VHL 3.034

LNCH AZMTH LNCH TIME

90.00 14 28 7

90.00 11 9 25

100.00 16 15 8

100.00 12 3 7

110.00 18 12 19

110,90 12 22 24

FLIGHT TIRE 278.00 ARRIVAL DATE AUG 15 1965

DISTANCE 634.530 EARTH TO MARS

LOt. 45.63 VL 32.906 GAL -2.06 AZL 98.54 HCA 197.04 SMA 187.43 ECC .21222 INC 1.4605 Vl 30.065

LOP 242.66 VP 21.462 GAP -1.41 AZP 91.40 TAL 348.20 TAp 185.24 RCA 147.65 APO 227.20 V2 24.235

GP 2.73 ZAL 104.60 ZAP 123.09 ETS 176.87 ZAE 160.09 ETE 167.67 ZAC 91.63 ETC 256.01CLp 123.13

OLA 26.09 RAL 159.14 RAO 6567.3 VEL 11.428 PTH 1.96 VHP 3.173 DpA 1.34 RAp 186.98 ECC 1.1515

L-I TIME 1NJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3044.81 -27.71 99.66 16.72 83.91 15 16 52 2444.6 -26.26 91.04

3690.98 -15.61 142.79 13.24 66.07 12 10 56 3091.0 -18.72 135.49

2693.27 -29.75 74.00 16.91 86.92 16 59 59 2093.3 -29.86 65.20

3517.55 -13.76 129.15 12.33 63.20 13 I 45 2917.5 -17.25 122.09

2326.51 -34.03 46.13 16.89 93.43 18 51 5 1726.5 -33.18 36.99

3457.07 -10.05 122.39 10.16 57.15 13 20 1 2857.1 -14.31 115.88

DIFFERENTIAL CORRECTIONS

TOE .2129 TRA -.7242 TC3 1.7050 BAU .2273

ROE .0799 RR/_-.0559 RC3 .7121FAU .48272

FOE .7980 FMA ?.3667 FC-45.3854 6SP 6380

8OE .2271BRA .7263 BC3 1.8478 FSP 9402

MID-COURSE EXECUT|(_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1884.1 SGR 472.6 863 2733.3 ST 608.9 SR 155.5 SS 1358.2

RRT .7711 RRF -.9027 RTF -.8636 CRT .8141 CRS -.0687 CST .5115

SG8 1942.5 R23 -.3453 R13 -.8746 LSA 1399.1 MSA 530.8 SSA 20.3

861 1919.9 362 295.3 THA 11.22 EL1 622.2 EL2 88.4 ALF 11.99

LAUNCH DATE NOV 8 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CC_IC DISTANCE 638.444 EARTH TO MARS

RL 148.20 LAL .00 LCX. 45.63 VL 32.901 GAL -2.04 AZL 88.32 HCA 198.09 SMA 187.29 ECC .21163 INC 1.4843 vl 30.065

RP 226.56 LAp -.46 LOP 243.71 VP 21.517 GAp "1.69 AZP 91.41 TAL 348,25 TAp 186.34 RCA 147.66 APO 226.93 V2 24.277

RC 245.534 GL 16.33 GP 2.62 ZAL 104.48 ZAP 121.36 ET8 177.07 ZAE 158.22 ETE 168.99 ZAC 91.37 ETC 256.04 CLP 121.39

PLANETOCENTRIC CONIC

C3 9.176 VHL 3.029 DLA 26.40 RAL 159.17 MAD 6567.3 VEL 11.427 PTH 1.98 VHp 3.124 OPA 1.53

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIM

90.00 14 19 12 3067.62 -27.53 101.33 16.74 83.09 15 10 19 2467.6

90.00 11 16 35 3666.61 -16.28 141.31 13.46 66.51 12 17 42 3066.6

100.00 16 10 3 2710.28 -29.68 75.26 16.97 86.26 16 55 13 2110.3

100.00 12 8 25 3499.18 -14.33 128.07 12.51 63.48 13 6 45 2899.2

110.00 18 9 10 2337.58 -34.07 46.99 17.01 92.92 18 48 7 1757.6

110.00 12 23 48 3444.67 -10.50 121.72 10.29 57.28 13 23 12 2844.7

O1FFERENTIAL CORRECTIONS MID-COUR!M[ ExECuTION ACCURACY

TOE .2155 TRA -.8849 TC3 1.3972 BAU .1922 9GT 1689.4 SGR 471.5 SG3 2823.3

ROE .0844 RRA -.0519 RC3 .7096 FAU .49766 flRT .7316 RRF -.8899 RTF -.8304

FOE .8936 FRA 7.5735 FC-48.9546 BSP 5579 $68 1753.9 R23 -.3818 RI3 -.8438

80( .2315 8RA .6669 BC3 1.5671 FSP 9716 SG1 1723.5 $t;2 314.7 THA 11.94

RAp 186.31 ECC 1.1510

INJ 2 LAT INJ 2 LONG

-28.20 92.72

-19.32 133.96

-29.88 66.46

-17.77 120.98

-33.29 37.84

-14.74 115.19

ORBIT DETERMINATION ACCURACY

ST 586.7 SR 163.5 83 1392.1

CRT .8261 CR9 -.1200 CST .4473

LSA 1420.5 NSA 539.2 SSA 21.0

EL1 602.4 EL2 89.8 ALF _3.27

_AUNCH DATE NOV 6 1964 FLIGHT TiME 282.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00 LOt. 45.63 VL

RP 226.17 LAp -.49 LOP 244.77 VF 21.553 GAP -1.98 AZP 91.42 TAL 348.28 TAp 187.43 RCA 147.66

RC 24T.256 GL 16.60 ;p 2.52 ZAL 104.40 ZAP 119.59 ET3 177.25 ZkE 156.30 ETE 170.09 ZAC 91.12

PLANETOCENTRIC CONIC

C3 9.147 VHL 3.024 OLA 28.67 RAL 159.21RAD 6567.3 VEL 11.425 PTH 1.g8 VHp 3.078 DpA 1.74

LNCH AZMTH LNCH RIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

90.00 14 12 41 3089.40 -27.34 102.89 16.77 82.33 15 4 11 2469.4

90.00 11 23 27 3843.60 -16.90 139.91 13.68 66.94 12 24 11 3043.6

100.00 16 5 28 2725.82 -29.60 76.41 17.04 85.66 16 50 54 2125.8

100.00 12 13 21 3482.41 -14.83 127.09 12.69 63.75 13 11 24 2882.4

110.00 18 6 24 2347.42 -34.10 47.76 17.13 92.46 18 45 32 1747.4

110.00 12 28 55 3433.58 -10.91 121.12 10.42 57.40 13 26 8 2833.6

DISTANCE 642.367 EARTH TO MARS

32.893 GAL -2.04AZL 88.4g HCA 19g.15 SMA 187.17 ECC .21108 INC 1.5058 vl 30.065

APO 226.67 V2 24.316

ETC 256.08 CLP 119.62

RAp 183.62 ECC 1.1505

INJ 2 LAT INJ 2 L_kIG

-28.12 94.31

-19.88 132.50

-29.89 67.62

-18.24 119.95

-33.39 38.59

-15.13 114.56

OIFFERENTIAL C_RRECTION3 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2195 TRA -.6046 TC3 1.0641BAU .1363 9ST 1493.4 8GR 471.9 SG3 2911.2 ST 566;7 SR 171.8 SS 1427.1

ROE .0889 RRA -.0484 RC3 .7087 FAU .51201 RRT .6775 RRF -.8770 RTF -.7800 CRT .8439 CRS -.1646 CST .3758

FOE .9881 FRA 7.7865 FC-48.4627 BSP 4769 368 1§66.2 R23 -.4342 R13 -.0027 LSA 1445.4 MSA 545.5 SSA 21.7

80E .2368 BRA .6065 8C3 1.2785 FSP 10042 SG1 1529.0 SG2 339.0 THA 12.72 ELI 585.4 EL2 89.2 ALF 14.70

LAUNCH OATE NOV 8 1964 FLIGHT TINE 284.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC DISTANCE 646.301 EARTH TO MARS

RL 148.20 LAL .00 LOt. 45.63 VL 32.887 GAL -2.03 AZL 88.47 HCA 200.21 SMA 187.05 ECC .21057 INC 1.5249 vt 30.065

RP 225.78 LAp -.53 LOP 243.83 VP Z_.590 GAP -2.25 AZP 91.43 TAL 348.29 TAp 188.51 RCA 147.66 APO 226.44 V2 24.360

MC 248.959 GL 16.64 GP 2.43 ZAL 104.33 ZkP 117.78 ET8 177.42 ZAE 154.33 ETE 171.04 ZAC 90.87 ETC 256.11 CLP 117.80

PLANETOC(NTRIC CONIC

C3 9.121 VHL 3.020 DLA 26.91 RAL 159.27 RAD 6567.3 V(L

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 6 35 3109.99 -27.15 104.37 16.80 81.62 14 58 25

90.00 11 30 2 3621.92 -17.47 138.58 13.90 67.36 12 30 24

100.00 16 I 22 2739.96 -29.53 77.45 17.11 85.12 16 47 2

100.00 12 17 56 3467.18 -15.29 126.18 12.87 64.00 13 15 43

110.00 18 4 1 2356.18 -34.13 48.44 17.25 92.06 18 43 17

110.00 12 31 46 3423.73 -11.22 120.59 10.56 57.31 13 28 50

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2254 TRA -.3419 TC3 .7125 8AU .1226 8GT 1302.9 SGR 473.9 SG3 2997.5

ROE .0936 RflA -.0451 RC3 .7098 FAU .52655 RRT .6012 RRF -.8643 RTF -.7017

FOE 1.0667 FRA 7.9888 FC-49.9603 8SP 5922 368 1386.4 R23 -.3064 R13 -.7365

BOE .2441 BRA .5438 BC3 1.0057 FSP 10339 9G1 1336.3 9G2 369.2 THA 13.37

11.424 PTH 1.98 VHp 3.035 DpA 1.97 RAp 184.90 ECC 1.1501

CST TIM INJ 2 LAT INJ 2 LONG

2510.0 -28.03 95.81

3021.9 -20.39 131.12

2140.0 -29.89 68.67

2867.2 -18.66 119.02

1756.2 -33.47 39.26

2823.7 -15.48 114.01

ORBIT DETERMINATION ACCURACY

ST 550.2 SR 180.4 SS 1457.7

CRT .8674 CR8 -.2004 CST .2974

LSA 1468.5 NSA 550.7 SSA 22.4

ELI 572.6 EL2 86._ ALF 16.26

855



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOi.. I, 1964)

LAUNCH DATE NOV B t964

HELIOCENTRIC C0041C

RL 14_.20 LAL .00 LOt.

RP 225.36 LAP -.$8 LOP 246.90 VP 21.628 GAP -2.52 AZP 91.44 TAL 348.30 TAp 189.57 RCA 147.88 V2 24.402

tiC 250.643 GL 17.06 GP 2.38 ZAL 104.30 ZkP 115.93 ETS 177.58 2AE 152.32 ETE 171.84 2AC 90.62 CLF 115,96

PLANETOCENTRIC CONIC

C3 9.098 VHL 3.018 DLA 27.12 RAL 159.35 RAO 6567.3 VEL 11.423 PTH 1.98 VHp 2.995 DpA 2.22 RAp 184.16 (CC 1.1497

LNCH AZMTH LHCH TIME L-I TIN( IHJ LAT IHJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 14 0 54 3129.38 -26.98 105.75 16.84 80.g5 14 53 4 2529.4 -27.92 97.22

90.00 11 36 19 3601.58 -18.00 137.32 14.14 67.77 12 36 21 3001.6 -20.86 129.81

100.00 15 57 45 2752.72 -29.45 78.39 17.20 84.63 16 43 38 2152.7 -29.88 69.62

100.00 12 22 10 5483.47 -1§.70 125.37 13.06 64.23 13 19 43 2853.5 -19.04 118.17

110.00 18 Z 0 2363.91 -34.15 49.05 17.38 91.70 18 41 24 1763.9 -33.53 39.86

110.00 12 34 24 3415.04 -11.59 120.11 10.71 57.61 13 31 19 2615.0 -15.78 113.52

FLIGHT TIME 286.00 ARRIVAL OATE AUG 21 1965

DISTANCE 650.244 EARTH TO MARS

48.63VL 32.880 GAL -2.02 AZL 88.46 HCA 201.28 SMA 186.94 ECC .21011 INC 1.5426 vl 30.065

APO 226.22

ETC 256.16

DIFFERENTIAL CCIRRECTIO_iS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2330 TRA -.4767 TC3 .3422 BAU .0960 8GT 1128.3 SGR 478.6 SG3 3080.2 ST 537.6 SR 189.0 SS 1490.8

ROE .0983 RRA -.0423 RC3 .7114 FAU .§3977 RRT .4891 RRF -.8818 RTF -.5774 CRT .8949 CRS -.2330 CST .2068

FOE 1.1508 FRA 6.1987 FC-$1.3614 BSP 3053 SGB 1224.9 R23 -.6023 R13 -.6296 LSA 1496.0 HSA 555.5 SSA 23.0

BOE .2528 BRA .4765 BC3 .7894 FSP 10645 SG1 1155.7 SG2 405.9 THA 13.35 EL1 564.1 EL2 80.4 ALF 17.84

LAUNCH DATE NOV 8 1984 FLIGHT TIME 288.00 ARRIVAL DATE AUG 23 1965

DISTANCE 654.196 EARTH TO MARS

LOL 45.63 VL $2.678 GAL -2.02 AZL 68.44 HCA 202.35 $HA 186.84 ECC .20968 INC 1.5585 vl 30.065

LOP 247.97 Vp 21.666 GAP -2.T9 AZP 91.44 TAt. 348.29 TAp 190.63 RCA 147.66 Apo 226.02 V2 24.444

GP 2.27 ZAL 104.29 ZAP 114.06 ET8 177.73 ZAE 150.27 ETE 172.55 ZAC 90.37 ETC 256.20 CLP 114.08

HELIOCENTRIC C_IC

RL 148.20 LAL .00

RP 224.99 LAp -.$9

RG 252.30T GL 17.25

PLANI[TOCENTRIC CONIC

C3 9.079 VHL 5.013 OLA 27.30 RAL 159.45 RAD 8587.3 VEL 11.422 pTH 1.98 VHp 2.958 DFA 2.49 RAP 183.39 ECC 1.1494

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 55 41 3147.48 -26.75 107.04 16.90 80.33 14 48 9

90.00 11 42 18 3582.66 -18.49 136.14 14.38 68.16 12 42 0

100.00 15 54 37 2764.10 -29.37 79.23 17.30 84.19 16 40 41

100.00 12 26 3 3441.27 -16.06 124.64 13.26 64.44 13 23 24

110.00 18 0 20 2370.67 -34.16 49_57 17.52 91.39 18 39 51

110.00 12 36 49 3407.47 -11.87 119.70 10.87 57.70 13 33 36

OIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TDE .2412 TRA -.4096 TC3 -.0480 9AU .0869 SGT 989.7 SGR 480.3 SG3 3159.7

ROE .1030 RRA -.0397 tiC3 .7140 FAU .38274 RRT .3193 RflF -.8390 RTF -.3805

FOE 1.2229 FRA 8.4003 FC-52.7067 BSP 2218 SGB 1100.1 R23 -.7213 R13 -.4447

BDE .2823 BRA .4115 BC3 .7156 FSP 10928 SG1 1004.6 SG2 448.5 THA 11.03

PO CST TIM INJ 2 LAT INJ 2 LONG

2547.5 -27.81 98.53

2982.7 -21.29 128.59

2164.1 -_9.87 70.46

2841.3 -19.37 117.41

1770.7 -33.59 40.38

2807.5 -16.04 113.09

ORBIT OETERHINATION ACCURACY

ST 528.7 SR 197.9 SS 1520.6

CRT .9224 CRS -.2597 CST .111A

LSA 1522.7 HSA 558.4 SSA 23.7

ELI 559.9 EL2 72.2 ALF 19.38

LAUNCH DATE NOV 8 1964 FLIGHT TIME 290.00 ARRIVAL DATE AUG 25 t965

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 224.80 LAP -,63

RC 253.951 GL 17.4_

PLANETOCENTRIC CONIC

C3 9.083 VHL 5.011

LNCH AZMTH LNCH 71ME

90.00 13 50 59

90.00 11 47 55

100.00 15 51 $9

100.00 12 29 55

110.00 17 59 3

110.00 12 39 1

DISTANCE 658,158 EARTH TO MARS

LOL 45.63 VL 32.869 GAL -2.02 AZL 88.43 HCA 203.42 SMA 186.75 ECC .20930 INC ;.5731 vl 30.065

LOP 249.04 VP 21.705 GAP -3.08 AZP 91.44 TAL 348.26 TAP 191.68 RCA 147.66 Apo 223.84 V2 24.486

GP 2.20 ZAL 104.31 ZAP 112.15 ETS 177.86 ZAE 148.17 ETE 175.16 ZAC 90.12 ETC 256.25 CLP 112.17

DLA 27.45 RAL 159.56 RAD 6567.3 VEL 11.422 PTH 1.98 VHp 2.925 DpA 2.78

L-,I TIME JNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3164.19 -26.55 108.22 16.97 79.77 14 43 43 2564.2

3565.26 -18.92 135.05 14.62 66.53 12 47 20 2965.3

2774.10 -29.30 79.97 17.42 83.81 16 38 13 2174.1

3430.60 -16.37 124.00 13.46 64.63 13 26 46 2830.6

2376.49 -54.17 50.03 17.67 91.12 18 38 39 1776.5

3400.98 -12.10 119.35 11.04 57.78 13 35 42 2801.0

RAp 182.60 ECC 1.1492

INJ 2 LAT INJ 2 LONG

-27.69 99.74

-21.67 127.46

-29.85 71.20

-19.65 116.73

-33.63 A0.83

-16.27 112.72

DIFFERENTIAL CCRRECTIONS

TOE .2512 TRA -.3406 TC3 -.4589 BAU .1032

ROE .1078 RRA -.0372 RC3 .7173 FAU .36504

FOE 1.2821 FRA 8.5956 FC-53.9729 8SP 1564

BDE .2734 8RA .3426 0C3 .8515 FSP 11193

HID-COURSE ExECuTION ACCURACY

SGT 915.7 SGR 484.7 8G3 3234.9

RRT .0833 RRF -.8267 RTF -.0968

SG8 1036.1 R23 -.8180 R13 -.1232

SG1 917.0 SG2 482.4 THA 3.49

LAUNCH OAT( NOV 8 1964 FLIGHT TIME 292.00

HELIOCEN7RIC CONIC

RL 148.20 LAL .00

RP 224.21 LAP -.68

RC 253.576 GL 17.60

PLANETOCENTRIC CONIC

C3 9.051 VHL 3.008

LNCH AZ14TH LNCH T|ME

90.00 IS 48 50

90.00 11 53 8

100.00 13 49 52

100.00 12 32 47

110.00 17 58 6

110.00 12 41 2

ORBIT DETERMINATION ACCURACY

ST 526.0 SR 207.0 SS 1547.5

CRT .9482 CRS -.2807 CST .0116

LSA 1548.6 HSA 561.7 SSA 24.3

EL1 561.9 EL2 61.5 ALF 20.72

ARRIVAL DATE AUG 27 1965

DISTANCE 662.128

LOt. 43.63 VL 32.864 GAL -2.03 AZL 88.41 HCA 204.50 SMA 186.66 ECC .20895

LOP 250.11 VP 21.745 GAP -3.31 AZP 91.44 TAL 348.23 TAP 192.72 RCA 147.66

rap 2.14 ZAL 104.36 ZAP 110.21 ETS 178.00 ZkE 146.05 ETE 173.70 ZAC 89.86

DLA 27.58 RAL 159.69 RAD 6567.3 VEL 11.421 PTH 1.98 VHP 2.896 DpA 3.07

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

3179.32 -26.38 109.29 17.06 79.27 14 39 49 2579.3

3549.62 -19.31 134.06 14.88 68.88 12 52 17 2949.6

2782.71 -29.24 80.60 17.53 63.49 16 36 15 2182.7

3421.47 -16.63 123.46 13.68 64.80 13 29 48 2821.5

2381.41 -34.17 50.41 17.84 90.90 18 37 47 1781.4

3395.33 -12.30 119.05 11.23 57.85 13 37 38 2795.5

DIFFERENTIAL CCRRECTION8

TO( .2824 1RA -.2688 TC3 -.8848 BAU .1381

ROE .1125 RRA -.0850 RC3 .7203 FAU .57601

FDE 1.3443 FRA 8.7959 FC-55.0984 8SP 1453

BOE .2855 8RA .2710 BC3 1.1_10 FSP 11462

EARTH TO MARS

INC 1.5868 vl 30.063

APO 225.67 V2 24.527

ETC 256.30 CLP 110.23

RAP 181.79 ECC 1.1490

INJ 2 LAT INJ 2 LONG

-27.58 100.83

-22.01 126.43

-29.83 71.84

-19.89 116.18

-33.67 41.21

-16.46 112.41

ORBIT DETERMINATION ACCURACY

ST 529.1 SR 215.9 SS 1576.0

CRT .9699 CRS -.3000 CST -.0939

LSA 1578.4 MSA 564.4 SSA 24.9

EL1 569.4 EL2 48.9 ALF 21.76

NXD-COURSE ExECuTION ACCURACY

SGT 930.9 $GR 48g.3 8G3 3304.4

RRT -.1762 RRF -.8143 RTF .2251

8¢,8 1051.7 R23 .7709 R13 -.2753

SG1 936.3 $4;2 478.9 THA 172.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE MOV 8 1964 FLIGHT TIME 294.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC COMIC DISTANCE 866.107

RL 148.20 LAL .00 LOL 45.63 VL 32.860 GAL -2.03 AZL 88.40 HCA

RP 223.82 LAp -,69 LOP 251.19 VP 21.785 GAP -3.56 AZP gl,44 TAL

RC 257.160 GL 17.75 GP 2.07 ZAL 104.43 ZAP 108.26 ETS 178,12 ZAE

PLANETOCENTRIC C(_41C

C3 9.042 VHL 3.00r OLA 27.66 RAL 159.65 RAD 6567.3VEL 11.421PTH 1.98 VHP

LNCH AZMTH LHCH TIME L-I TIME INJ LAT ZNJ LONG |NJ RT ASC INJ AZMTH INJ

90.00 13 43 21 3192_60 -28.19 110.22 17.18 76.83 14

g0.00 11 57 51 3535.97 -19.64 133.20 15.14 89.18 12

100.00 15 48 17 2789.88 -29.18 81.12 17.71 83.21 16

100.00 12 35 36 3413.92 -16.6§ 123.00 13.90 64.94 13

110.00 17 57 30 2385.46 -34.18 50.73 18.02 90.71 18

110.00 12 42 52 3391.10 -W.46 118.80 11,43 57.91 13

OIFFERENTIAL. CORRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .2727 TRA -.1955 TC3-1.3364 8AU .1637 SGT 1045.4 SGR 494.0 SG3 3366.3

ROE .1173 RRA -.0329RC3 .7231FAU .58538 RRT -.3942 RRF -.8016 RTF .4g94

FOE 1.4984 FRA 6.9962 FC-56.0469 BSP 2026 SG8 1156.3 R25 .6080 R!3 -.5892

BOE .2969 BRA .1968 8CS 1.5194 FSP 11730 SGI 1067.3 SG2 444.7 THA 167.19

EARTH TO MARS

205.58 SMA 186.59 ECC .20864 INC 1.5991 vl 30.065

348.18 TAp 193.75 RCA 147.66 APO 225.52 V2 24.569

143.89 ETE 174.18 ZAC 89.61 ETC 256.$6 CLP 108.27

2.869 DpA

TIME

36 34

56 47

34 47

32 SO

37 16

39 23

3.39 RAp 180.96 ECC 1.1488

PO CST TIM INJ 2 LAT INJ 2 LONG

2592.6 -27.47 101.79

2936.0 -22.30 125.54

2189.9 -29.81 72.38

2813.9 -20.09 115.71

1785.5 -33.70 41.52

2791.1 -16.61 112.15

ORBIT DETERMINATION ACCURACY

_T 535.3 SR 224.8 SS 1605.5

CRT .9844 CRS -.3160 CST -.1979

LSA !511.3 MSA 563,8 SSA 25,6

ELI 579.4 EL2 36.5 ALF 22.56

LAUNCH DATE NOV 8 1964 FLIGHT TINE 296.00 ARRIVAL DATE AUG 31 1963

HELIOCENTRIC C,(:NIC DISTANCE 670.095

RL 148.20 LAL .00 LOL 45.63 VL $2.856 GAL -2.04 AZL 88.39 HCA

RP 228.44 LAP -.72 LOP 252.28 VP 21.827 GAP -3.81 AZP 91.44 TAt.

RC 258.763 GL 17.86 GP 2.02 ZAL 104.58 ZAP 106.27 (TS 178.24 ZAE

PLANETOCENTR1C CONIC

C3 9.087 VHL 3.006 DLA 27.76 RAL 160.03 RAO 6567.3 VEL 11.420 PTH

LHCH AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME

go.Do 13 40 37 $203.7§ -26.04 111.01 17.32 28.46 14 34 1

90.00 12 1 59 3524.58 -19,92 IS2.48 15.41 69.45 13 0 44

100.08 15 47 13 2795.62 -29.15 81.54 17.89 63.00 16 33 49

100.00 12 36 4 3407.95 -17.02 122.64 14.15 65.05 15 34 52

110.00 17 57 15 2388.66 -34.18 50.98 18.23 90.56 18 37 4

110.00 12 44 32 SS87.67 -12.56 118.62 11.64 57.95 13 40 59

DIFFERENTIAL CCRRECTION9 M|D-COURSE EXECUT|ON ACCURACY

TOE .2851 TRA -.1192 TCS-1.7987 BAU .2343 $GT 1237.1SGR 498.9 SGS 3421.9

RD( .1221RRA -.0310 RCS .7257 FAU .59869 RRT -,5519 RRF -.7891RTF .6619

FOE 1.4578 FRA 9.1661 FC-$6.8772 BSP 2957 SG8 1334.0 R25 .4487 RIS -.7191

BOE .3101BRA .1231BC3 1.9396 FSP 11968 SG1 1268.6 SG2 412.0 THA 166.44

EARTH TO MARS

206.66 SHA 186.52 ECC .20837 INC 1.6108 vl 30.065

348jll TAp 194.77 RCA 147.65 APO 225.3_ V2 24.611

141.71 ETE 174.61 ZAC 89.36 ETC 256.42 CLP 106.28

1.98 VHP 2.846 DPA 3.71 RAp 180.12 ECC 1.1487

PO CST TIM 1NJ 2 LAT iNJ 2 LONG

2603.7 -27.37 102.59

2924.6 -22.54 124.79

2195,6 -29.80 72.80

2807.9 -20.25 115.33

1788.7 -33.72 41.77

2787.7 -16.78 111.96

ORBIT DETERHIHATION ACCURACY

ST 549.7 SR 233.9 SS 1631.3

CRT .9919 CRS -.3315 CST -.2978

LSA 1642.7 MSA 564.6 SSA 26.2

EL1 596.8 EL2 27.4 ALF 22.g3

LAUNCH DATE Iq_V 8 1964 FLIGHT TIME 2g8.00 ARRIVAL DATE SEP 2 1965

HELIOCEMTRIC CONIC DISTANCE 674.095

RL 148.20 LAL .00 LOL 45.63 VL 32.852 GAL -2.05 AZL 88.58 HCA

RP 223.05 LAp -.75 LOP 253.37 VP 21.868 GAP -4.05 AZP 91.44 TAL

RC 260.326 GL 18.00 ;p 1.96 ZAL 104.88 ZAP 104.27 ETS 178.55 ZAE

PLANETOCENTRIC CONIC

C3 9.035 VHL 3.006 DLA 27.82 RAL 160.22 RAO 6567.3 VEL 11.420 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 38 41 3212.58 -25.92

90.00 12 5 29 3515.67 -20.13

100.00 15 46 41 2799.98 -29.10

100.00 12 40 11 3403.50 -17.15

110.00 17 57 20 2391.09 -54.16

110.00 12 A6 1 3385.15 -12.67

01FFERENTIAL CORRECTIONS

TOE .3014 TRA -.0575 TC3-2.2532 BAU .2661

ROE .1275 RRA -.0263 RC3 .7310 FAU .80451

FOE 1.4166 FRA 9.2870 FC-57.9262 BSP 4097

BDE .3273 BRA .0470 BCS 2.3686 FSP 12017

EARTH TO MARS

207.75 SMA 186.45 ECC .20814 INC 1.6215 vl 30.065

348.04 TAp 195.78 RCA 147.64 Apo 225.26 V2 24.653

139.50 ETE 175.00 ZAC 89.11 (TC 256.49 CLP 104.28

1.98 VHP 2.827 DpA 4.04 RAp 179.26 ECC 1.1487

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

111.82 17.49 78.18 14 52 14 2612.6 -27.29 103.22

151.91 15.68 69.65 13 4 4 2915.7 -22.72 124.20

81.88 18.0g 82.83 18 33 21 2200.0 -29.78 73.13

122.37 14.57 65.14 13 56 54 2803.5 -20.36 115.05

51.17 18.44 90.45 18 37 11 1791.1 -33.74 41.95

118.48 11.86 57.98 13 42 26 2785.2 -16.81 111.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

9GT 1473.5 8GR 505.9 SG3 3478.2 ST 576.5 SR 244.2 SS 1628,5

RRT -.6044 RRF -.7791 RTF .7941 CRT .9917 CRS -.3277 CST -.3774

SG8 1556.0 R25 .3286 R15 -.8146 LSA 1647.2 MSA 574.4 SSA 26.5

SGI 1507.3 SG2 394.0 THA 167.40 ELI 625.4 EL2 28.9 ALF 22.84

LAUNCH DATE NOV 8 1964 FLIGHT TIME 300.00 AI;_IVAL DATE SEP 4 1965

HELIOCENTRIC CONIC DISTANCE 678.101 EARTH TO MARS

RL 148.20 bAt .00 LOt. 45.63 VL 32.849 GAL -2.07 AZt. 88.57 HCA 208.84 SMA 186.39 ECC .2079A ;NC 1.6315 vl 30.065

RP 222.66 LAP -.79 LOP 254.46 VP 21.910 GAP -4.29 4ZP 91.43 TAt. 347.94 TAp 196.78 RCA 147.64 APO 225.15 V2 24.695

RC 261.669 GL 18.12 GP 1.90 ZAL 104.91 ZAP 102.26 ET$ 178.48 ZAE 137.27 ETE 175.35 ZAC 88.86 ETC 256.56 CbP 102.27

PLANETOCENTRIC CONIC

C3 9.036 VHL 3.006 DLA 27.86 RAL 160.44 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.811 DpA 4.37 RAp 178.40 ECC 1.1487

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 37 45 3218.52 -25.94

90.00 12 8 10 3509.60 -20.27

100.00 15 46 42 2802.84 -29.07

100.00 12 41 54 3400.71 -17.23

110.00 17 57 45 2392.71 -34.18

110.00 12 47 21 3383.61 -12.73

DIFFERENTIAL CA3mRECTION9

TOE .3152 TRA .0445 TC3-2.7544 BAU .3420

ROE .1327 RRA -.0262 RC3 .7336 FAU .61164

FOE 1.4190 FRA 9.4264 FC-59.5990 8SP 5250

BO( .3420 BRA .0516 BC5 2.8312 FSP 12149

INJ L_G INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT 1NJ 2 LONG

112.04 17.70 77.99 14 31 24 2618.5 -27.23 103.65

131.53 15.95 69.79 15 8 40 2909.8 -22.84 123.81

62.07 18.52 82.73 16 33 25 2202.8 -2g.76 73.34

|22.20 14.62 65.19 13 58 35 2800.T -20.43 114.87

51.30 18.88 90.37 18 37 38 1792.7 -33.75 42.08

118.39 12.11 58.00 13 43 44 2783.6 -16.87 111.73

MID-COURSE EXECUTION ACCURACy ORBIT OETEMHINATION ACCURACY

SGT 1753.0 SGR 511.7 SG3 3521.8 ST 603.5 SR 253.8 SS 1639.8

RRT -.6453 RRF -.7676 RTF .$606 CRT .g845 CRS -.3306 CST -.4545

SG8 1626.1 R23 .2410 R13 -.8716 LSA 1668.1MSA 578.0 SSA 27.0

SG1 1785.3 SG2 583.8 THA 168.81 EL1 653.4 EL2 41.1 ALF 22.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV | 1984 FLIGHT TZM( 302.00 ARRIVAL DATE SEP 6 1385

HELIOCENTRIC CONIC DISTANCE 682.118

RL [48,20 LAL .DO LOL 45,63 VL 32.846 GAL -2.08 AZL 88.38 HCA 208.94 SMA

RP 282.28 LAP -.8Z LOP 255.55 Vp 21.953 GAP -4.52 AZP 91.42 TAL 347.84 TAp

tic 283.392 GL 18.22 GP 1.85 ZAL 104.99 ZAP 100.24 ETS 178.56 ZAE 135.04 ST(

PLANETOCENTRiC CONIC

CS 9.048 VHL 3.007 DLA 27.87 RAL 180.88 RAD 6367.3 VEL 11.421 PTH 1.98 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 [3 37 53 3221.41 -23.79 112.24 17.94 77.89 14 31 34

90.00 1Z 9 $9 3507.14 -2_.33 131.37 16.23 69.85 13 8 26

100.00 15 47 17 2804.25 -29.08 82.17 18.57 82.67 16 34 l

100.00 12 43 16 3399.53 -17.27 122.13 14.89 65.21 13 39 $5

110.00 17 58 30 2393.54 -34.18 51.38 18.94 90.34 18 38 24

110.00 12 48 31 5583.00 -12.75 118.36 12.36 58.01 13 44 54

DIFFERENTIAL C(:RRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .$282 TRA .1283 TCS-S.2275 BAU .4001 SGT 2037.9 9GR 517.1 SG3 3556.6

ROE .1377 flRA -.0242 tiC3 .7358 FAU .81696 RflT -.6664 RRF -.7556 flTF .9013

FOE 1.4225 FRA 9.5842 FC-59.0733 BSIP 6444 S_ 2121.9 R23 .1793 R13 -.9074

60E .5590 BRA .1305 BC3 3.3103 FSP 12271 $4;1 2087.6 SG2 380.1 THA 170.16

LAUNCH DATE NOV 6 1984

EARTH TO MARS

186.34 [CC .Z0777 INC 1.6409 vl 50.055

197.77 RCA 147.53 APO 225.06 V2 24.737

175.67 ZAC 88.61 ETC 256.64 CLP 100.24

HELIOCENTRIC C_NIC

RL 148.20 LAL .00

RP 221.89 LAP -.85

RC 284.895 GL 18.31

PLANETOCENTRIC C_NIC

CS 9.051 VHL 3.008

LNCH AZMTH LNCH TIM_

90.00 13 $9 4

90.00 12 10 54

100.00 15 49 24

100.00 12 44 13

110.00 17 59 38

110.00 12 49 33

DIFFERENTIAL C,._RI_CTIONS

TOE .5418 TRA .2148

ROE .1429 RRA -.0221

FOE 1.4008 FRA 9.8912

BOE .3705 BRA .2138

2.798 DpA 4.71 RAP 177.53 ECC 1.1488

PO CST TIM INJ 2 LAT INJ 2 LONG

2621.4 -27.21 103.86

2907.1 -22.89 123.63

Z2D4.Z -29.77 73.44

2799.5 -20.46 114.60

1793.5 -53.76 42.14

2783.0 -16.89 111.69

ORBIT DETERMINATION ACCURACY

ST 633.6 SR 263.2 SS 1852.5

CRT .9717 CRS -.3337 CST -.5241

LSA 1692.6 MSA 579.6 SSA 27.5

EL1 683.7 ELI 57.6 ALF 22.15

FLIGHT TINE 304.00 ARRIVAL DATE SEP 8 1965

DISTANCE 686.139 EARTH TO MARS

LOL 45.63 VL 32.843 GAL -2.10 AZL 96.35 HCA 211.03 SMA 186.30 ECC .20764 INC 1.8497 vl 30.065

LOP 258.63 VP 21.996 GAP -4.73 AZP 91.41 TAL 347.72 TAp 198.75 RCA 147.62 AlSO 224.98 v2 24.779

GP 1.80 ZAL 103.20 ZAP 9e.21 (T9 178.66 ZAE 132.79 ETE 175.96 ZAC 88.37 ETC 256.71 CLP 98.21

DLA 27.87 RAL 160.95 RAD 8567._VEL 11.421PTH 1.98 VHP 2.789 DPA 5.05 RAP 176.66 ECC 1.1A89

L-I TIMI[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3221.17 -23.80 112.22 18.22 77.90 14 32 43 2621.2 -27.21 103.84

3507.75 -20.31 131.40 16.50 69.84 13 9 22 2907.8 -22.88 123.67

2804.24 -29.08 92.17 18.95 62.67 16 35 8 2204.2 -29.77 73.44

3399.92 -17.25 122.16 15.16 65.21 13 40 55 2799.9 -20.45 114.82

2393.92 -34.18 51.37 19.22 90.33 18 39 29 1793.6 -33.76 42.15

3583.30 -12.74 118.38 12.64 56.01 13 45 56 2783.3 -16.88 111.71

MID-COURSE ExECUTIOi ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.7288 BAU .4597 SGT 2380.3 S_ 522.7 SG3 3583.9 ST 668.9 SR 272.9 ss 1659.1

RC3 .7374 FAU .62124 RRT -.8749 RRF -.7439 RTF .9273 CRT .9548 CRS -.3314 CST -.5811

FC-39.4252 BSP 7676 _ 2437.0 R23 .1376 R13 -.9309 LSA 1712.7 MSA 583.5 SSA 28.0

9C3 3.7991FSP 12344 $G1 2407.0 $62 381.4 THA 171.35 ELI 718.5 ELI 75.5 ALF 21.53

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .OO

RP 221.51 LAP -.88

RC 888.379 GL 10.39

PLANETOCENTRIC CONIC

C3 9.083 VHL 3.011

LMCN AZNTH LNCH TIME

90.OO 13 41 17

90.00 12 10 58

tOO.O0 t5 50 2

100.OO 12 44 54

110.00 18 1 0

110.00 12 50 23

FLIGHT TIME 305.00 ARRIVAL DATE SEP 10 1965

OISTANCE 690.171 EARTH TO MARS

LOL 45.63 VL 32.841 GAL -2.12 AZL 88.34 HCA 212.14 SNA 166.26 ECC .20753 INC 1.3581 Vl 30.065

LOP 257.75 VP 22.040 GAP -4.87 kiP 91.40 TAL 347.59 TAp 199.72 RCA 147.60 APO 224.9_ vZ 24.820

GP 1.75 ZAL 105.43 ZAP 96.18 (TS 178.78 ZAE 130.53 ETE 176.23 ZAC 88.12 ETC 256.79 CLP 96.16

DLA 27.05 RAL 161.23 RAD 6587.3 VEL 11.422 PTH 1.98 VHp 2.783 DPA 5.39 RAp 175.79 ECC 1.1492

L-I TIME [NJ LAT INJ LONG IMJ RT ASC |NJ AZI4TH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

3217.90 -25.84 112.00 18.54 78.01 14 34 55 2617.9 -27.24 103.61

3511.57 -20.22 131.63 16.76 69.75 13 9 29 2911.6 -22.60 123.92

2802.83 -29.07 82.07 19.18 82.73 16 36 45 2202.8 -29.78 73.34

3401.83 -17.20 122.27 15.45 65.17 13 41 36 2801.9 -20.40 114.95

239_.97 -34.18 51.32 19.52 90.36 18 40 53 1793.0 -33.75 A2.1O

3384.50 -12.70 118.44 12.93 57.99 13 46 30 2784.5 -16.84 111.78

DIFFERENTIAL CDRRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3348 TRA .3036 TC3-4.2317 8AU .3205 SGT 2715.6 _ 528.0 SG3 3601.5 ST 706.g SR 282.5 SS 1665.6

ROE .1481 RRA -.0200 RC3 .7380 FAU .82369 RRT -.9769 RRF -,7318 RTF .9447 CRT .9348 CRS -.3290 CST -.6315

FOE 1.3788 FRA 9.7887 FC-59.5759 BSP 8923 SGIS 2766.4 R23 .1079 R13 -.9469 LSA 1734.8 NSA 585.9 SSA 28.4

60( .3843 6RA .3043 8C3 4.2956 FSP 12404 $61 2739.3 SGR 385.4 THA 172.35 EL1 755.4 EL2 93.9 ALF 20.8f

LAUNCH OAT( NOV 8 1964 PLIGHT TINS 308.00 ARRIVAL DATE 8EP 12 1965

141[LIOCENTRIC C_NIC DISTANCE 694.209 EARTH TO MARS

RL 148.20 LAL .00 LOL 45.83 VL 32.639 GAL -2.15 AZL 88.33 HCA 213.24 SkiA 186.22 ECC .20747 INC 1.6857 Vt 30.085

RP 221.13 LAP -.91 LOP 258.98 VlP 22.083 GAP -5.20 AZ1P 91.39 TAL 347.44 TAP 200.68 RCA 147.59 APO 224.86 V2 24.862

RC 287.844 GL 18.48 GP 1.71ZAL 105.69 ZAP 94.15 ST8 170.85 ZAE lZG.2G [T[ 176.47 ZAC 87.88 ETC 256.88 CLP 94.15

PLAN[TOCENTRIC CONIC

C3 9.080 VHL 3.013 DLA 27.81RAL 191.55 RAD 6597.3 VEL 11.422 PTH 1.98 VHP 2.780 DpA 5.73 RAP 174.93 ECC 1.1494

LNCH AZ14TH LNCH _II4( L-[ TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

90.00 13 44 31 3211.79 -25.93 111.57 18.89 78.20 14 38 3 2611.8 -27.30 103.17

90.00 12 10 14 3518.40 -20.06 132.08 17.05 69.59 13 8 52 2918.4 -22.66 124.38

100.00 13 52 13 2800.08 -29.10 81.67 19.49 82.83 16 38 33 2200.1 -29.76 73.13

100.00 12 45 12 3405.33 -17.10 122.48 15.75 95.10 13 41 57 2805.3 -20.31 115.17

110.00 18 2 45 2391.38 -34.18 51.21 19.84 90.43 18 42 36 1791.6 -33.74 41.99

110.00 12 51 10 3386.59 -12.92 118.56 13.24 57.97 13 47 36 2T86.9 -16.75 111.90

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

TOE .3887 TRA .3956 TC3-4.7438 BAU .5827 SGT 3062.8 _ 531.8 _3 3605.2 ST 747.3 SR 291.4 SS 1684.7

flOE .1530 RflA -.0182 RC3 .7360 FAU .82221 RRT -.6744 RRF -.7175 9TF .9561 CRT .g123 CRS -.3331 CST -.6813

FD[ 1.3952 FRA _.9321 FC-59.3258 BSP 10200 544 3108.G R23 .0842 R13 -.9575 LDA 1772.2 MSA 563.3 SSA 29.D

BO£ .5973 BRA .3955 BC3 4.8005 FSP 12531 SGI 3064.1SG2 390.0 THA 173.21 ELI 794.2 EL2 112.3 ALF 20.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 8 1864 FLIGHT TIN( 310.00 ARRIVAL DATE SEp 14 1965

HELIOCENTRIC CONIC DISTANCE 698.258 EARTH TO MARS

RL 148.20 LAL .00 LOL 45.83 VL 32.837 GAL -2.18 AZL 88.33 flCA 214.38 SMA 186.20 ECC .20743 INC 1.6752 Vl $0.065

RP 220.75 LAP -.94 LOP 259.97 VP 22.128 GAP -5.41 AZP 91.38 TAL 347.28 TAp 201.63 RCA 147.57 APO 224.62 V2 24._03

RC 289.292 GL 18.52 GP 1.88 ZAL 105.98 ZAP 92.13 (TS 178.93 ZAE 126.03 ETE 176.70 ZAC 87.65 ETC_-_d_.D&-CLP 92.13

PLAMETOCEMTRIC CONIC

CS 9.100 VHL 5.017 DLA 27.75 RAL 181.88 RAD 8587.3 VEL 11.423 pTH 1.98 VHp 2.781 DpA 8.08 RAP 174.07 ECC 1.1498

LMCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LONG |NJ RT ASC INJ AZ14TH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 48 31 3203.44 -26.04 110.98 18.28 78.47 14 41 54 2603.4 -27.37 102.57

90.00 12 8 52 $527.60 -19.84 132.67 17.34 69.38 13 7 40 2927.6 -22.47 124.98

100.00 15 54 52 2798.12 -29.13 81.58 19.85 82.98 18 41 28 2196.1 -29.80 72.04

100.00 12 45 12 3410.15 -16.96 122.78 18.06 63.01 13 42 2 2810.2 _20.19 115.47

110.00 18 4 47 2389.54 -34.18 51.05 20.18 90.52 18 44 36 1769.5 -33.73 41.85

110.00 12 51 47 3389.50 -12.52 118.72 13.56 57.93 13 48 16 2789.5 -16.66 112.08

OIFFERENTIAL C(:RRECTION$ MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE .3782 TRA .4888 TC3-5.248? 9AU .8448 $GT 3412.4 SGR 537.8 863 3608.3 ST 769.9 SR 301.5 SS 1875.4

ROE .1585 RRA -.0158 RC3 .7361FAU .82324 RRT -._81RRF -.7064 RTF .9850 CRT .8892 CRS -.$195 CST -.7108

FOE 1.$139 FRA 9.9751 FC-59,2908 6St = 11478 _ 3434.4 R23 ,0709 R13 -.9680 LSA 1781,3 MSA 590,0 $$A 29,2

80E .4101BRA .4890 BC3 5.3000 FSP 12465 SG1 3431.5 SG2 397.8 THA 173.91 EL1 835.4 EL2 130.5 ALF 19.24

LAUNCH DATE NOV 8 1964 FLIGHT TIME 3!2.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC DISTANCE 702.314 EARTH

RL 148.20 LAL .00 LOL 45.63 VL 32.836 GAL -2.21AZL 88.32 HCA 215.47 SMA 186.17 ECC .20743 INC

RP 220.$7 LAP -.97 LOP 261.09 VP 22.172 GAP -5.62 AZP 91.37 TAL 347.10 TAp 202.57 RCA 147.58 APO

RC 270.721GL 18.57 GPo 1.61 ZAL 108.29 ZAp 90.12 ET8 179.02 Z/dE 123.79 ETE 176.91 ZAC 87.42 ETC

PLAN_TOCENTRIC CONIC

CS 9.125 VHL 3.0210LA 27.67 RAt. 162.23 RAO 6597.3 VEL 11.424 PTH, 1.98 VHP 2.785 DPA 6.39 RAP

LNCH AZI4TH LNCH TIM( L-I TIM( |NJ LAT

90.00 13 53 15 3193.09 -26.19

90.00 12 6 59 3539.00 -19.57

100.00 18 57 59 2790.96 -_.17

100.00 12 44 55 3416.38 -19.79

110.00 18 7 7 2398.83 -34.18

110.00 12 52 18 3393.£5 -12.39

DIFFERENTIAL CCMRECTI(_I$

TDE .5881 TRA .$843 TC3-5.7889 BAU .7076

ROE .1940 RRA -.0134 RC3 .73A9 FAU .82216

IrO( 1.2598 FRAlO.0195 FC089.0292 SIP 12757

mOE .4214 ORA .5945 8C3 5.0006 F_P 12585

TO MARS

1.6802 V1 $0.065

224.79 V2 24.944

257.05 CLP 90.12

175.23 ECC 1.1502

INJ L_AG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

110.26 19.69 78.81 14 46 28 2595.1 -27.46 101.82

133.39 17.63 60.12 13 5 57 2989.0 -22.24 125.74

81.20 20,23 83.17 16 44 30 2191.0 -29.81 72.46

123.15 t6.39 64.89 13 41 51 2816.4 -20.03 115.86

50.64 20,55 90.65 18 46 54 1786.8 -33.71 41.62

118.92 15.91 57.88 13 48 49 2793.3 -16.54 112.28

MID-COURSE EXECUTION ACCURACY CItBIT DETERMINATION ACCURACY

SST 3767.2 SSR 542.8 SG3 3601.8 ST 833.0 SR 311.4 SS 1889.0

RR_ -.6002RRF -.6945 RTF .9714 CRT .8649 CRS -.3064 CST -.7373

3804.1 R28 .0908 R13 -.9721 LSA 1794.8 NSA 595.1 SSA 29.4

84;1 3784.4 $1;2 405.8 THA 174.50 EL1 878.8 ELI 148.5 ALF 18.47

LAUNCH DATE NOy 8 1984 FLIGHT TIME 314.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC COt41C 01 STANCE 708.378

RL 146.20 LAL .00 LOL 45.63 YL 32.835 GAL -2.24 AZL 88.51HCA 216.59 SMA

RP 220.00 LAP -1.01 LOP 282.20 VP 22.217 GAp -5.63 AZP 91.35 TAL 346.91 TAp

RC 272.134 GL 18.82 GP 1.57 ZAL 108.83 ZkP 88.12 ET$ 179.10 ZAE 1_1.56 ETE

PLANETOCENTRIC CONIC

C3 9.154 VHL 3.025 DLA 27.57 RAL 162.61RAD 8587.3 VEL 11.426 PTH 1.98 VHP

LNCH AZMTH LNCM TIME L_I TIME INJ LAT

90.00 13 58 $4 $181.14 -26.34

go.o0 12 4 39 3552.18 -19.25

100.00 16 1 33 2764.86 -29.22

100.00 12 44 21 3425.85 -16.57

110.00 18 9 45 2383.47 -34.17

110.00 12 52 38 3397.82 -12.22

OIFFEflENTIAL C(_RRECTIONS

TOE .3972 TRA .6829 TC3-8.2558 OAU .7708

ROE .1894 RRA -.0110 RC3 .7321 FAU .61879

FOE 1.1684 FRAlO.0538 FC-59.5250 BSP 14047

80E .4518 8RA .6830 8C3 6.2985 FSP 12312

EARTH TO MARS

186.16 ECC .20745 INC 1.6870 Vl 30.065

203.50 RCA 147.54 APO 224.77 V2 24.986

177.10 ZAC 87.19 ETC 257.14 CLP 85.12

2.792 DPA 6.71 RAp 172.41ECC 1.1506

[NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST "TIM INJ 2 LAT INJ 2 LONG

109.42 20.14 79.21 14 51 55 2581.1 -27.56 100.96

134.22 17.94 68.82 13 3 51 2952.2 -21.96 126.60

80.74 20.64 85.41 16 47 58 2184.7 -29.83 71.99

125.60 16.73 64.76 13 41 28 2823.8 -19.83 116.3_

50.57 20.93 90.80 18 49 29 1783.5 -33.69 41.36

119.17 14.27 57.82 13 49 16 2797.8 -16.38 112.54

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4125.9 Sr_ 547.5 863 3583.6 ST 877.6 SR 321.1 SS 1665.6

flRT -.6508 RRF -.6819 RTF .9762 CRT .8398 CRS -.2936 CST -.7610

SGB 4182.1 R23 .0529 R13 -.9767 LSA 1811.5 HSA 599.2 SSA 29.6

SG1 4141.4 SG2 414.1 THA 175.01 EL1 919.6 EL2 166.4 ALF 17.68

LAUNCH DATE NOV 8 1964 FLIGHT TIM( 316.00 ARRIVAL DATE SEP 20 1965

H_LIOCEHTRIC CONIC DISTANCE 710.450

RL 148.20 LAL .00 LOL 45.63 VL 32.634 GAL -2.27 AZL 68.31 HCA 217.71 SMA

RP 219.62 LAp -1.04 LOP 263.33 VP 22.262 GAP -6.04 A2P 9|.34 TAL 346.71 TAP

RC 273. 529 GL 18.65 GP 1.53 ZAL 106.09 ZAP 848.15 E78 179.17 Z/ME 119.34 ETE

PLANETOCENTRIC CONIC

C3 9.187 VHL 3.031 DLA 27.46 RAL 183.01 RAO 8587.3 V(L 11.427 PTH 1.98 VHP

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 14 4 23 3187.95 -28.50

90.00 12 2 1 3568.78 -18.99

100.00 19 5 32 2777.38 -_1.29

100.00 12 43 33 3432.54 -16.31

110.00 18 12 41 2379.49 -34.17

110.00 12 52 53 3408.20 -12.02

OIFFERENTIAL CCRRECTION8

TOE .4041 TRA .7827 TC3-6.7537 BAU .8343

ROE .1749 RRA -.0096 RC8 .7289 FAU .81430

FOE 1.0801 FRAlO.0734 FC-57.8919 SiP 15514

8DE .4405 BRA .7827 BC3 8.7929 FSP 12195

EARTH TO MARS

186.14 ECC .20751 [NC 1.6952 vt 50.065

204.42 RCA 147.52 APO 224.77 V2 25.027

177.29 ZAC 86.97 ETC 257.23 CLP 86.15

2.803 OPA 7.02 RAp 171.61ECC 1.1512

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

t08.49 20.61 79,65 14 57 11 2567.9 -27.66 100.01

135.14 18.26 68.50 13 1 27 2966.8 -21.64 127.55

80.21 21.07 83.69 16 51 50 2177.4 -29.84 71.45

124.12 17.09 64.60 13 40 45 2832.5 -19.60 116.87

50.26 21.34 90.98 18 52 21 1779.5 -35.66 41.06

119.47 14.85 57.76 13 49 37 2803.2 -16.19 112.84

MID-COURSE EXECUTION ACCURACy OR6IT DETERMINATION ACCURACY

_T 4486.0 SrA 552.1 SG3 3558.4 ST 921.3 SR 331.0 SS 1655.4

RRT -.6406 RRF °.6694 RTF .9797 CRT .8140 CRS -.2787 CST -.7795

$GB 4519.9 R23 .0471RI3 -.9801 LSA 1825.4 MSA 604.5 SSA 29.8

$¢;1 4500.0 SG2 422.6 THA 175.45 EL1 961.5 ELI 184.2 ALF 16.94

559



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 8 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC C04qlC

RL 148.20 LAL ,00

RP 219.25 LAP -1.07

RC 274.906 GL 18.68

PLANETOCENTRIC CONIC

C3 9.224 VHL 3.037

LNCH AZNTH LNCM TIME

90.00 14 10 37

90.00 11 59 9

100.00 16 9 55

100.00 12 42 32

110.00 18 15 54

110.00 12 53 2

DIFFERENTIAL C_RRECTIONS

TOE .4090 TRA .8850 TC3-7.2424 8AU .8976

ROE .1804 RRA -.0081 RC3 .7245 FAU .60821

FOE .9939 FRA10.0788 FC-$7.0847 BSP 16584

DOE .4470 DRA .8860 8C3 7.2788 FSP 12059

DISTANCE 714.530 EARTH T0 MARS

LOL 45,6] VL 32.833 GAL -2.31AZL 88._0 HCA 218.84 SNA 186.13 ECC .20760 INC 1.89g3 vl 30.065

LOP 264.45 VP 22.307 GAP -6.24 AZP 91.32 TAL 346.49 TAp 205.33 RCA 147.49 APO 224.77 v2 25.087

GP 1.48 Z_L 107.38 ZAP 84.19 ETS 179.24 ZAE 117.15 ETE 177.45 ZAC 86.76 ETC 257.]2 CLP 84.19

DLA 27.33 RAL 163.43 RAO 6587.3 VEL 11.429 PTH 1.98 VHP 2.817 DpA 7.32 RAp 170.83 ECC 1.1518

L-[ TIME INJ LAT INJ LONG |NJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT ]NJ 2 LONG

3153.74 -26.67 107.48 24.11 80.12 15 3 10 2553.7 -27.77 98.99

3582.53 -18.49 136.13 18.59 68.16 12 58 51 2982.5 -21.29 128.58

2769.14 -29.34 79.60 21.53 84.00 16 56 4 2169.1 -29.86 70.84

3442.36 -16.02 124.71 17.46 64.42 13 39 54 2842.4 -19.34 117.48

2374.91 -34.16 49.91 21.77 91.20 18 55 29 1774.9 -33.62 40.70

3409.35 -11.80 119.80 15.05 57.68 13 49 52 2809.4 -15.98 113.19

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4845.6 S_ 556.4 SG3 3524.3 ST 964.7 SR 340.6 SS 1647.3

RRT -.6296 RRF -.6568 RTF .9826 CRT .7872 CRS -.2600 CST -.7969

SGB 4877.5 R23 .0422 R13 -.9828 LSA 1841.1MSA 607.9 SSA 30.0

8G1 4858.4 SG2 431.2 TNA 175.83 EL1 1002.9 EL2 202.0 ALF 16.21

LAUNCH DATE NOV 8 1964 FLIGHT TIME: 320.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CCNIC DISTANCE 718.617

RL 148.20 LAL .00 LOt- 45.63 VL 32.833 GAL -2.35 AZL 88.2_ 14CA

RP 216.89 LAp -1.10 LOP 265.58 VP 22.352 GAP -6.44 AZP 91.31 TAt.

tic 276.266 GL 18.70 GP 1.44 ZAL 107.80 ZAP 82.26 ETS 179.31 ZAE

PLANETOCENTIRIC CONIC

C3 9.266 VHL 3.044 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG ]NJ RT ASC INJ AZNTH 1NJ TINE

90.00 14 17 10 3138.78 -26.84 106.42 21.63 80.63 15 9 29

90.00 11 56 7 3599.26 -18.06 137.17 18.95 67.81 12 56 6

100.00 16 14 39 2760.05 -29.40 78.93 22.01 84.35 17 0 39

100.00 12 41 19 3453.22 -15.70 125.36 17.85 64.23 13 38 53

110.00 18 19 22 2369.77 -34.16 49.50 22.22 91.43 18 58 52

110.00 12 53 6 3416.26 -11.55 120.18 15.47 57.60 13 50 2

DIFFERENTIAL C(]RRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .4126 TRA .9903 TC3-7.7167 BAU .9601 SGT 5_02.3 _ 580.6 SG3 3483.0

ROE .1859 flflA -.0036 tiC3 .7193 FAU .60079 RRT -.$177 RRF -.6431 flTF .9848

FOE .9020 FflA10,0746 FC-58.1320 8SP 17856 SGB 5232.5 R23 .0386 R13 -.9850

DOE .4526 BRA .9903 BC3 7.7502 FSP 11802 SG1 5213.9 SG2 439.9 THA 176,16

EARTH TO MARS

219.97 SMA 186.13 ECC .20771 INC 1.7051 vt 30.065

346.26 TAP 206.22 RCA 147.47 APO 224.79 V2 25.108

114.97 ETE 177.81 ZAC 86.56 ETC 257.41 CLP 82.26

27.17 RAL 186.67 RAD 6567.3 VEL 11.430 PTH 1.98 VHP 2.833 DPA 7.61 RAP 170.07 (CC 1.1525

PO CST TEN INJ 2 LAT INJ 2 LONG

2538.8 -27.86 97.90

2999.3 -20.92 129.66

2160.1 -29.87 70.16

2853.2 -19.04 118.15

1769.8 -33.56 40.31

2816.3 -15.74 113.59

ORBIT DETERMINATION ACCURACY

ST 1009.0 SR 350.1 3S 1639.0

CRT .7599 CRS -.2414 CST -.8115

LSA 1857.9 MSA 612.1 SSA 30.1

EL1 1045.2 EL2 219.8 ALF 15.47

LAUNCH DATE NOV 8 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEF 26 1965

NELIOCENTRIC CONIC OISTANCE 722.711 EARTH 70 MARS

EL 146.20 LAL .00 LOL 45,63 VL 32.833 GAL -2.39 AZL 88.29 HCA 221.10 8MA 186.15 ECC .20786 [NC 1.7106 vl 30.085

RP 218.52 LAP -1.12 LOP 266.71VP 22.398 GAP -6.63 AZP 91.29 TAL 346.01 TAp 207.11RCA 147.44 Apo 224.82 V2 25.148

RC 277.609 GL 18.72 GP 1.40 ZAL 108.24 ZAP 80.36 ET8 179.37 ZAE 112.83 ETE 177.76 ZAC 86.56 ETC 257.49 CLP 80.36

PLANETOCENTRIC CONIC

C3 9.315 VHL 3.052 DLA 27.01RAL 164.33 RAD 6567.3 VEL 11.433 PTH 1.98 VHp 2.853 DpA 7.88 RAp 169.35 ECC 1.1533

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

90.00 14 24 1 3123.21 -27.01 105.31 22.17 81.16 15 16 4 2523.2 -27.96 96.77

90.D_ 11 52 59 5616.79 -17.61 138.26 19.32 67.46 12 53 16 3016.8 -20.51 130.79

100.00 16 19 43 2750.19 -29.47 78.21 22.51 84.72 17 5 34 2150.2 -29.88 69.43

100.00 12 59 57 3465.04 -15.35 126.D6 18.26 64,03 13 37 42 2865.0 -16.72 118.68

110.00 18 23 7 2364.08 -34.15 49.06 22.69 91.70 19 2 31 1764.1 -33.53 39.87

110.00 12 55 3 3423.91 -11.27 120.60 15.91 57.51 13 50 7 2823.9 -15.47 114.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4140 TRA 1.0974 TC3-8.1815 DAU 1.0225 SGT 5557.6 9GR 564.6 SG3 3453.7 ST 1052.6 3R 359.7 SS 1628.5

ROE .1914 RRA -.0010 RC3 .7133 FAU .59211 RRT -.6054 RRF -.6298 RTF .9866 CRT .7317 CRS -.2201CST -.8256

FOE .8003 FRA10.0502 FC-55.0424 BSP 19098 SG8 5586.2 R23 .0360 R13 -.9867 LSA 1872.9 NSA 616.9 SSA 30.2

BDE .4561BRA 1.0974 SC3 8.2126 FSP 11728 SG1 5568.2 SG2 448.5 THA 176.46 ELI 1086.7 EL2 237.5 ALF 14.76

LALMqCH DATE NOV 8 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEp 28 1965

HELIOCENTRIC C_NtC DISTANCE 726.813

RL 148.20 LAL .00 LOt. 45.63 VL 32.834 GAL -2.44 AZL 88.28 HCA

RP 218.16 LAP -1.15 LOP 267.85 VP 22.443 GAP -6.82 AZP 91.27 TAt.

RC 278.933 GL 18.72 GP 1.36 ZAL 108.71 ZAP 76.50 ETS 179.43 ZN[

PLANETOC(NTRIC C_NIC

C3 9.365 VHL 5.060 OLA 26.82 RAL 164.82 RAD 6567.3 VEL 11.435 PTH

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTfl INJ TIN(

90.00 14 31 5 3107.18 -27.17 104.17 22.73 81.71 15 22 53

90.00 11 49 46 3634.98 -17.13 139.38 1R.71 67.10 12 50 21

100.00 16 25 8 2738.64 -29.53 77.43 23.04 85.13 17 10 46

100.00 12 38 26 3477.76 -14.97 126.81 18..68 63.82 13 36 24

110.00 18 27 6 2357.88 -34.13 48.58 23.16 91.98 19 6 24

110.00 12 52 56 3432.26 -10.96 121.05 16.37 57.42 13 50 8

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4129 TRA 1.2048 TC3-8.8316 8AU 1.0843 SGT 5909.0 VJ_ 568.6 SG3 3378.9

ROE .1971RRA .0017 RC3 .7089 FAU .58250 RRT -.5R_8 Rl_ ".6165 RTF .9880

FDE .6899 FRAlO,0150 FC-53.8491BSP 20326 S_ 5936.3 R23 .0340 R13 -.9881

DOE .4575 BRA 1,2088 BC3 6.6805 FSP 11517 SGt 5918.7 $GZ 457.2 THA 176.72

EARTH TO MARS

222.24 SMA 186.14 ECC .20804 INC 1.7160 vl 30.065

345.75 TAP 207.99 RCA 147.41 APO 224.86 V2 25.188

110.71 ETE 177.89 ZAC 86.18 ETC 257.58 CLP 76.49

1.98 VHP 2.876 DPA 8.14 RAP 168.66 ECC 1.1541

11(3 CST TIN INJ 2 LAT INJ 2 LONG

2507.2 -28.04 95.61

3035.0 -20.09 131.95

2139.6 -29.89 68.64

2877.8 -18.37 119.67

1757.9 -33.48 39.39

2832.3 -15.18 114.49

ORBIT DETERMINATION ACCURACY

ST 1095.2 SR 369.2 38 1617.6

CRT .7022 CRS -.1957 C3T -.8335

LSA 1887.9 MSA 622.3 SSA 30.2

ELI 1127.2 EL2 255.4 ALF 14.05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 8 1964 FLIGHT TIME 326.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC DISTANCE 730.922

RL 148.20 LAL .00 LOL 45.63 VL 32.834 GAL -2.49 AZL 88.28 HCA

RP 217.80 LAP -1.18 LOP 268.99 VP 22.489 GAP -7.01 AZP 91.25 TAL

RC 280.240 GL 18.72 GP 1.32 ZAL 109.20 ZAp 76.66 ETS 179.49 ZAE

PLANETOCENTRIC CONIC

C3 9.422 VHL 3.070 DLA 26.62 RAL 165.32 RAD 6567.3 V(L 11.437 PTH

LNCH AZMTH LN[H TIME L-I TIME INJ LAT INJ Lq_NG INJ RT ASC INJ AZNTH INJ TIME

90.00 14 38 22 3090.79 -27.33 102.99 23.31 82.28 15 29 53

90.00 11 46 31 3653.76 -16.63 140.53 20.12 66.75 12 47 24

100.00 16 30 46 2728.47 -29.59 76.60 23.59 85.56 17 16 14

tO0.O0 12 36 49 3491.30 -14.56 127.61 19.13 63.60 13 35 O

110.00 18 31ZO 2351.18 -34.12 48.05 23.69 92.29 19 10 31

110.00 12 52 43 3441.35 -10.63 121.54 16.84 57.32 13 50 5

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .4092 TRA 1.3183 TC3-9.0650 BAU 1,1453 8GT 6255,4 664_ 572.5 SG3 3317.6

RDE .2027 RRA .0043 RC3 .6997 FAU .57180 RRT -.5799 RRF -.6031RTF .9892

FOE .5?99 FRA 9.9645 FC-52.5397 BSP 21540 9GB 6281,5 R2_ ,0323 R13 -,9693

80( .4567 8RA 1.3183 8C3 9.0920 FSP 11302 8G1 6264.2 SG2 465.7 THA 176.95

EARTH TO MARS

223.38 SMA 186.15 ECC .20824 INC 1.7210 vt 30,065

345.48 TAp 208.85 RCA 147.38 Apo 224.91 vZ 25.228

108.62 ETE 178.02 ZAC 86.00 ETC 257.66 CLP 76.66

1.98 VHp 2.9010pA 8.39 RAp 168.00 ECC 1.1551

PO CST TIM INJ Z LAT INJ 2 LONG

2490.8 -28.11 94.41

5053.8 -19.64 133.15

2128.5 -29.89 67.81

2891.3 -17.99 120.49

1751.2 -33.42 38.86

2841.4 -14.86 115.00

ORBIT DETERMINATION ACCURACY

ST 1137.2 8R 378.5 SS 1606.4

CRT .6715 CRS -.1707 CST -.8429

LSA 1903,5 MSA 626.8 SSA 30.1

EL1 1167.0 EL2 273.3 ALF 13.34

LAUNCH DATE NOV 8 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC DISTANCE 735.038

RL 148.20 LAL .00 LOL 45.63 VL 32.835 GAL -2.34 AZL 88.27 HCA

RP 217.44 LAP -1.21 LOP 270.14 VP 22.534 GAP -7.19 AZP 91.23 TAL

RC 281.529 GL 18.71 GP 1.29 ZAL 109.71 ZAp 74.96 ETS 179.54 ZAE

PLANETOCENTRIC CONIC

C3 9.485 VHL 3.080 DLA 26.40 RAL 165.85 RAD 6567.3 VEL 11.440 PTM

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ

90.00 14 45 50 3074.11 -27.49 101.79 23.92 82.87 15 37 4

90.00 11 43 14 3673.05 -18.11 141.70 20.56 66.39 12 44 27

100.O0 16 36 41 2716.76 -29.85 75.74 26.16 86.01 17 21 58

100.00 12 35 5 3505.61 -14.13 128.45 19.60 63.38 13 33 30

110.OO 18 35 48 2344.03 -34.09 47.50 24.22 92.62 19 14 52

110.O0 12 52 26 3451.11 -10.27 122.07 17.34 57.22 13 49 58

DIFFERENTIAL CCRRECTIONS MIO-C_RSE EXECUTION ACCURACY

TOE .4031 TRA 1.43Zl TC3-9.4815 9AU 1.2055 SOT 6596.8 8GR 576.3 SG3 3250.9

ROE .2083 RRA .0071RC3 .6920 FAU .56020 RRT -.5669 RRF -.5898 RTF .9901

FOE .4660 FRA 9.9024 FC-51.1338 9SP 22722 SOB 662t.9 R23 .0309 R13 -.9903

BOE .4537 BRA 1.4322 8C3 9.5067 FSP 11061 861 6604.9 $62 474.1 THA 177.15

EARTH TO MARS

224.52 SMA 186.16 ECC .20848 INC 1.7260 vl 30.065

345.19 TAp 209.71RCA 147.35 Apo 224.97 V2 25.266

106.57 ETE 178.14 ZAC 85.83 ETC 257.74 CLP 74.86

1.98 VHP 2.930 DpA 8.62 RAp 167.38 ECC 1.1561

AZMTH INJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

2474.1 -28.18 93.20

3073.0 -19.16 134.36

2116.8 -29.89 66.94

2905.6 -17.59 121.37

1744.0 -33.36 38.33

2851.1 -14.52 115.55

ORBIT DETERMINATION ACCURACY

ST 1178.7 SR 387.8 85 1595.3

CRT .6395 CRS -.1437 CST -.8511

LSA 1919.6 MSA 631.4 8SA 30.1

EL1 1206.2 EL2 291.3 ALF 12.63

LAUNCH DATE NOV 9 1964 FLIGHT TIME 330.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 739.161

RL t48.20 LAL .00 LOL 45.63 VL 32.836 GAL -2.59 AZL 88.27 HCA

RP 217,09 LAP -1.24 LOP 271.29 VP 22.580 GAP -7,57 AZP 91.21 TAL

RC 282,801GL 18.70 GP 1.25 ZAL 110.25 Zkp 73.10 ETS 179.59 ZAE

PLANETOCENTRIC CONIC

C3 9.553 VHL 3,091DLA 26.16 RAL 166.39 RAD 6567.3 VEL 11.443 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 14 53 27 3057.20 -27.61 100.57 24.54 83.46 15 44 24

90.00 11 39 58 3692.75 -15.57 142.90 21.01 66.04 12 41 31

100.00 16 42 50 2704.55 -29.70 74.83 24.75 86.46 17 27 55

100.00 12 33 13 3520.64 -13.67 129.33 20.08 63.16 13 31 56

110,00 18 40 29 2336.43 -34.07 46.90 24.77 92.97 19 19 26

110.00 12 52 6 3461.52 -9.88 122.63 17.86 57.11 13 49 47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3939 TRA 1.5482 TC3-9.8787 BAU 1.2647 $GT 6931.7 8GR 580.0 SG3 3179.5

ROE .2140 RRA .0098 RE3 .6838 FAU .54774 RRT -.5539 RRF -.5765 RTF .9909

FDE .3474 FflA 9.8310 FC-49.6388 BSP 23881 SG8 6955.9 R23 .0299 R13 -.9910

808 .4483 BRA 1.5482 BC3 9.9023 FSP 10807 SGI 6939.2 SG2 482.4 THA 177.33

EARTH TO MARS

225.67 SMA 186.18 ECC .20875 INC 1.7306 vl 30.065

344.98 TAp 210.55 RCA 147.31 APO 225.04 v2 25.307

104.55 ETE 178.26 ZAC 85.68 ETC 257.82 CLP 75.09

1.98 VHp 2.961 DpA 8.83 RAp 166.79 ECC 1.1572

PO CST TIM INJ 2 LAT INJ 2 LONG

2457.2 -28.23 91.96

3092.7 -18.67 135.60

2104.5 -29.88 66.03

2920.6 -17.16 122.28

1736.4 -35.28 37.75

2661.5 -14.15 116.13

ORBIT DETERMINATION ACCURACY

ST 1219.4 SR 396.9 SS 1584.5

CRT .6057 CRS -.1142 CST -.8582

LSA 1936.3 MSA 636.4 S6A 30.0

EL1 1244.5 EL2 309.5 ALF 11.90

LAUNCH DATE NOV 8 1964 FLIGHT TIME 332.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC Q:_IC DI STANCE 743.290

RL 148.20 LAL .00 LOL 45.63 VL 32.837 GAL -2.63 AZL 88.26 HCA

RP 216.74 LAp -1.27 LOP 272.44 VP 22.625 GAP -7.55 AZP 91.19 TAL

RC 284.057 GL 16.67 GP 1.21 ZAL 110.82 ZAP 71.37 ETS 179.64 ZA(

PLANET(_ENTRIC CON1C

C3 9.627 VHL 3,103 OLA 25.91RAL 166.96 RAO $567.3 VEL 11.446 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 1 12 $040.15 -27.74

90.00 11 $6 42 3712.87 -15.01

100.00 16 49 13 2691.91 -29.75

100.00 12 31 22 3536.32 -13.19

110.00 18 45 23 2328.42 -34.04

110.00 12 51 41 3472.57 -9.47

DIFFERENTIAL CORRECTIONS

TDE .3625 TRA 1.6672 TC-10.2539 BAU 1.3228

ROE .2196 RRA .0126 RC3 .6752 FAU .53460

FOE .2320 FRA 9.7475 FC-48.0730 BSP 25029

BOE .4411 8RA 1.6673 BC310.2761FSP 10550

EARTH TO MARS

226.82 SNA 186.20 ECC .20904 INC 1.7352 vl 30.065

344.56 TAp 211.39 RCA 147.27 Apo 225.12 V2 25.346

102.57 ETE 178.36 ZAC 85.53 ETC 257.89 CLP 71.37

1.99 VHP 2.994 DpA 9.03 RAP 166.25 ECC 1.1584

INJ LONG INJ RT AgE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

99.34 25.17 84.07 15 51 52 2440.1 -28.27 90.72

144.11 21.49 65.70 12 38 35 3112.9 -18.16 136.86

73.90 25.35 86.97 17 34 5 2Qe-1 _ -29.86 65.10

130.24 20.59 62.93 13 30 19 2936.3 -16.71 123.22

46.28 25.34 93.34 19 24 12 1728.4 -33.20 37.14

123.23 18.40 57.00 13 49 34 2872.6 -13.75 116.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7259.7 Sr_R 583.7 SG3 3103.9 ST 1260.8 SR 405.9 SS 1574.3

RflT -.§408 RRF -.3632 RTF .9916 CRT .3707 CR8 -.0846 CST -,8652

SG8 7283.2 R23 .0291 R13 -.9917 LSA 1954.8 MSA 640.7 SSA 29.8

SGI 7266.6 $62 490.6 THA 177.50 EL1 1283.4 EL2 327.4 ALF 11.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 8 l_UL4

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 216.39 LAp -1.29

RC 285.296 GL 18.64

PLANETOCENTRIC CONIC

CS 9.708 VHL 5.116

LNCH AZMTH LNCH TIME

90.00 15 9 8

90.00 11 35 27

100.00 16 55 49

100.00 12 29 26

110.00 18 50 30

110.00 12 51 14

FLIGHT TIME 334.00 ARRIVAL DATE OCT 8 1965

DISTANCE 747.423 EARTH TO MARS

LOL 45,63 VL 32.859 GAL -2.71 AZL 88.26 HCA 227.98 SMA 186.22 ECC .20937 INC 1.7396 vl 30.065

LOP 273.59 VP 22.670 GAP -7.72 AZF 91.16 TAL 344.23 TAp 212.21RCA 147.23 APO 225.21 v2 25.385

GP 1.18 ZAL 111.41 ZAP 69.69 ETS 179.68 ZAE 100.63 (TE 178.46 ZAC 85.39 ETC 257.95 CLP 69.69

DLA 25.64 RAL 167.54 RAD 6567.4

L-I TIME INJ LAX INJ LONG

3022.86 -27.85 98.09

3733.43 -14.43 I45.34

2678.83 -29.80 72.93

3552.69 -12.68 131.19

2320.00 -34.00 45.62

3484.30 -9.04 123.85

VEL 11.450 PTH 1.99 VHp 3.031 OpA 9.21 RAp 165.75 ECC 1.1598

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.83 84.68 15 59 29 2422.9 -28.30 89.45

21.99 65.37 12 35 41 3133.4 -17.63 138.13

25.99 87.48 17 40 28 2078.8 -29.83 64.12

21.12 62.70 13 28 38 2952.7 -16.23 124.21

25.93 93.72 19 29 10 1720.0 -33.11 36.50

18.96 56.89 13 49 ,18 2884.3 -13.33 117.39

DIFFERENTIAL CORRECTIONS

TDE .3803 TRA 1.8021 TC-10.3623 BAU 1.3736

ROE .2247 RRA .0146

FOE .2029 FRA 9.7447

BOE .4417 8RA 1.8021

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .DO

RP 216.03 LAP -1.32

RC 286.520 GL 18.60

PLANETOCENTRIC CONIC

C3 9.795 VHL 3.130

LNCH AZMTH LNCH TIME

90.00 15 17 4

90.00 11 30 15

100.00 17 2 34

100.00 12 27 27

110.00 18 55 47

110.00 12 50 43

RC3 .6632 FAU .51650

FC-46.0597 BSP 26462

6C310.3833 FSP 10463

LOt. 45.63 VL 32.840 GAL

LOP 274.75 VP 22.715 GAP

GP 1.15 ZAL 112.02 ZAP

NID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

3GT 7571.3 SGR 585.1 SG3 3018.6 ST 1320.7 SR 413.4 SS 1380.6

RRT -.5241 RRF -.5441 RTF .9920 CRT .5428 CRS -.0789 CST -.8789

SGB 7593.9 R23 .0257 RI3 -.9921 LSA2001.9 MSA 636.2 SSA 29.9

861 7577.5 SG2 497.9 TMA 177.67 EL1 1340.9 EL2 342.0 ALF 10.32

FLIGHT TIME 336.00 ARRIVAL OATE OCT 10 1965

DISTANCE 751.567 EARTH TO MARS

-2.77 AZL 88.28 HCA 229.14 ,T_4A 186.25 ECC .20973 INC 1.7439 vl 30.065

-7.90 AZP 91.14 TAL. 343.88 TAp 213.02 RCA 147.19 APO 225.31 V2 23.423

68.05 ETS 179.72 ZAE 98.72 ETE 178.56 ZAC 85.26 ETC 258.02 CLP 68.04

DLA 25.35 RAL 168.14 RAD 6567.4

L-I TIME INJ LAT INJ LONG

3005.61 -27.96 96.84

3754.23 -13.83 146.58

2665.51 -29.83 71.94

3569.56 -12.15 132.16

2311.27 -33.96 44.95

3496.56 -8.58 124.51

DIFFERENTIAL CORRECTIONS

TOE .3571 TRA 1.9198 TC-10.9152 BAU 1.4320

ROE .2307 RRA .0177 RC3 .6556 FAU .50457

FOE .0403 FRA 9.S025 FC-44.5941 9SP 27408

DOE .4232 8RA 1.9199 BC310.9349 FSP 10095

VEL 11.454 pTH 1.99 VHp 3.069 DPA 9.37 RAp 165.28 ECC 1.1612

INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

26.51 85.30 16 7 10 2405.6 -28.31 88.19

22.32 65.04 12 32 49 3154.2 -17.08 139.41

26.63 88.00 17 46 59 2065.5 -29.79 63.14

21.66 62.48 13 26 57 2969.6 -15.74 125.21

26.54 94.12 19 34 18 1711.3 -33.02 35.83

19.54 56.78 13 49 O 2896.6 -12.89 118.07

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT1ON ACCURACY

SET 7888.9 8GR 590.0 863 2939.6 ST 1353.b 3R 422.7 99 1563.6

RRT -.5130 RRF -.5343 RTF .9926 CRT .5004 CRS -.0336 CST -.8811

8GB 7910.9 R23 .0267 R13 -.9927 LSA 2009.4 MSA 644.9 SSA 29.5

SGI 7894.7 SG2 506.1 THA 177.79 EL1 1370.8 EL2 361.3 ALF 9.56

LAUNCH 0ATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL ._0

RP 215.71 LAP -1.34

RC 287.729 GL 16.55

PLANETOCENTRIC CONIC

C3 9.890 VHL 5.145

LNCH AZMTH LNCH TIME

90.00 15 25 9

90.00 11 27 5

100.00 17 9 29

100.00 12 25 28

110.00 19 1 15

110.00 12 50 10

FLI6HT TIME 338.00 ARRIVAL DATE OCT 12 1965

DISTANCE 755.717 EARTH TO MARS

LOL 45.83 VL 32.842 GAL -2.84 AZL 88.25 HCA 230.30 SMA 186.28 ECC .21011 INC 1.7480 Vl 30.065

LOP 275.92 VP 22.781 GAp -8.08 AZP 91.12 TAL 343.52 TAp 213.82 RCA 147.14 Apo 225.42 V2 25.461

GP 1.11 ZAL 112.65 ZAP 66.44 ETS 179.76 ZAE 96.85 ETE 178.64 ZAC 85.15 ETC 258.07 CLP 66.44

OLA 25.05 RAL 168.75 RAD 6567.4 VEL 11.458 pTH 1.99 VHp 3.110 DpA 9.51 RAp 164.86 ECC 1.1628

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2988.27 -28.05 95.58 27.20 85.93 16 14 57 2388.3 -28.32 86.92

3775.36 -13.22 147.83 23,06 64.73 12 30 1 3175.4 -16.52 140.71

2651.89 -29.86 70.93 27.30 88.53 17 53 41 2051.9 -29.74 62.12

3586.98 -11.60 133.16 22.23 62.26 13 25 13 2987.0 -15.22 126.25

2302.20 -33.92 44.24 27.17 94.54 19 39 37 1702.2 -32.92 35.15

3509.43 -8.10 125.20 20.14 56.68 13 48 39 2909.4 -12.43 118.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .3327 TRA 2.0426 TC-11.2384 8AU 1.4884 SGT 8197.9 8GR 594.5 SG3 2858.9 ST 1389.6 SR 431.7 53 1552.3

ROE .2367 RRA .0206 RC3 .6471FAU .49133 RRT -.5017 RRF -.5237 RTF .9930 CRT .4571CRS .0081CST -.8847

FOE -.1037 FRA 9.4738 FC-43.0108 BSP 28388 3GB 8219.4 R23 .0272 R13 -.9931 LSA 2025.3 MSA 651.5 SSA 29.2

8DE .4083 BRA 2.0427 80311.2370 FSP 9738 SGI 8203.3 SG2 513.9 THA 177.91 ELI 1404.7 EL2 379.8 ALF 8.72

LAUNCH DATE NOV 8 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC DISTANCE 759.873

RL 148.20 LAL .00 LOL 45.63 VL 32.844 GAL -2.91AZL 88.25 HCA

RP 215.38 LAp -1.37 LOP 277.08 VP 22.805 GAP -8.23 A ZP 91.09 TAL

RC 288.924 GL 16.50 GP 1.08 2AL 113.30 ZAP 64.88 ETS 179.79 zAE

PLANETOCENTRIC CONIC

C3 9.991VHL 3.161DLA 24.73 RAL 169.38 RAD 6567.4 VEL 11.462 PTH

LNCH AZMTH LNCH TIME L-I TIME %NJ LAT INJ LONG INJ RT A$C INJ

90.00 13 33 18 2970.89 -26.12 94.31 27.90 86.56 16 22 49

90.00 11 23 58 3796.81 -12.59 149.10 23.63 64.43 12 27 15

100.00 17 18 33 2638.01 -29.88 69.90 27.98 89.08 18 O 31

100.00 12 25 24 3604.93 -11.03 134.19 22.83 62.04 13 23 29

110.00 19 6 53 2292.82 -33.86 43.52 27.82 94.97 19 45 6

110.00 12 49 34 3522.87 -7.GO 125.91 20.76 56.57 13 48 17

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .3066 TRA 2.1691 TC-11.5340 BAU 1.5430 $GT 8497.9 SGR 598.6 SG3 2774.9

ROE .2427 RRA .0235 RC3 .6381FAU .47731 RRT -.4902 RRF -.5128 RTF .9934

FOE -.2346 FRA 9.3438 FC-41.3579 BSP 29358 SGB 8519.0 R23 .0275 RI3 -.9935

BOE .3910 BRA 2.1892 BC311.5516 F3P 9442 $61 8503,0 SG2 521.5 THA 178.01

EARTH TO MARS

231.47 SMA 186.32 ECC .21053 INC 1.7520 vl 30.065

343.14 TAp 214.61 RCA 147.09 APO 225.54 V2 25.498

93.03 ETE 178.73 ZAC 85.04 ETC 258.13 CLP 64.87

1.99 VHP 3.154 DpA 9.64 RAp 164.48 ECC 1.1644

AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2370.9 -28.31 85.65

3196.8 -15.94 142.01

2038.0 -29.69 61.10

3004.9 -14.68 127.31

1692.8 -32.81 34.44

2922.9 -11.94 119.51

ORBIT DETERMINATION ACCURACY

ST 1429.4 SR 440.2 $S 1543.7

CRT .4133 CRS .0473 CST -.8892

LSA 2046.5 MSA 656.4 SSA 28.8

ELI 1441.9 EL2 397.4 ALF 7.85

862



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 8 1964 FLIGHT T|ME 342.00 ARRIVAL DATE OCT 16 1965

HEL[OCENTRIC CONIC DISTANCE 764.034 EARTH TO MARS

RL 148.20 LAL .00 LOL 45.63 VL 32.846 GAL -2.98 AZL 88.24 HCA 232.64 SMA 186.36 ECC .21098 INC 1.7559 vl 30.065

RP 215,05 LAP -1.40 LOP 278.25 VP 22.850 GAP -8.39 AZP 91.07 TAL 342.75 TAp 215.39 RCA 147.04 APO 225.67 V2 25.535

RC 290.105 GL 18.44 GP 1.05 ZAL 113.98 ZAP 63.36 ETS 179.82 ZAE 93.24 ETE 178.81 ZAC 84.94 ETC 258.17 CLP 63.35

PLANETOCENTRIC CONIC

C3 10.101VHL 3.178 DLA 24.40 RAL 170.03 RAD 6567.4 VEL 11.467 pTH 1.99 VHp 3.200 DpA 9.75 RAp 164.14 ECC 1.1662

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 41 33 2953.48 -28.19 93.04 28.63 87.19 16 30 46 2353.5 -28.28 84.38

90.00 11 20 54 3818.57 -11.95 150.57 24.23 64.14 12 24 52 3218.6 -15.34 143.33

100.00 17 23 46 2623.91 -29.89 68.85 28.68 89.63 18 7 30 2023.9 -29.62 60.05

100.00 12 21 21 3623.37 -10,44 155.24 23.44 61.83 13 21 45 3023.4 -14.12 128.39

110.00 19 12 41 2285.17 -33.80 42.77 28,48 95.40 19 50 44 1683.2 -32.69 33.71

110.00 12 48 56 3536.88 -7.07 126.66 21,41 56.47 13 47 53 2936.9 -11.43 120.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

TDE .2775 TRA 2.2994 TC-11.8010 BAU 1.5958 SGT 8788.4 SGR 602.7 8G3 2689.2 ST 1471.6 SR 448.6 5s 1537.7

ROE .2486 RRA .0262 RC3 .6287 FAU .46273 RRT -.4789 RRF -.5019 RTF .9937 CRT .3678 CRS .0849 CST -.8945

FOE -.3565 FRA 9.2160 FC-39.6605 6SP 30329 9G8 8809.0 R23 .0276 R13 -.9938 LSA 2072.6 MSA 659.6 SSA 28.4

8DE .3726 BRA 2.2995 8C311.8177 FSP 9131 9G1 8793.2 SG2 528.8 THA 178.11 EL1 1481.6 EL2 414.3 ALF 6.94

LAUNCH DATE NOV 8 1964 FLIGHT TIIAE 344.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC DISTANCE 768.201

RL 148.20 LAL .00 LOL 45.63 VL 52.849 GAL -3.06 AZL 88.24 HCA 233.81 SMA

RP 214.72 LAp -1.42 LOP 279.43 VP 22.894 GAP -8.56 AZP 91.04 TAL 342.34 TAp

RC 291.272 GL 18.37 GP 1.02 2AL 114,68 ZAp 61.88 ETS 179.85 ZAE 91.49 ETE

PLANETOCENTRIC CONIC

C3 10.218 VHL 3.197 OLA 24.05 RAL 170.69 RAD 6567.4 VEL 11.472 PTH

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

90.00 13 49 52 2936.08 -28.24 91.77 29.37 87.83 16 38 48

90.00 11 17 52 3840.60 -11.29 151.66 24.85 63.86 12 21 53

100.00 17 31 7 2609.64 -29.89 67.79 29.40 90.19 18 14 36

100.00 12 19 18 3642.28 -9.83 136.31 24.08 61.63 13 20 0

110.00 19 18 38 2273.26 -33.74 42.00 29.16 95.85 19 56 31

110.00 12 48 16 3551.42 -6.52 127.43 22.07 56.37 13 47 28

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2468 TRA 2.4336 TC-12.0420 BAU 1.6472 $GT 9070.9 STIR 606.6 SG3 2602.9

ROE .2545 RRA .0289 RC5 .6191FAU .44795 RRT -.4679 RRF -.4912 RTF .9940

FDE -.4727 FRA 9.0876 FC-37.9516 BSP 31293 SGB 9091.2 R23 .0278 R13 -.9940

BOE .3544 BRA 2.4338 BC312.0580 FSP 8834 $G1 9075.4 SG2 535.9 THA 178.20

EARTH TO MARS

186.40 ECC .21147 INC 1.7596 vl 30.065

216.16 RCA 146.98 Ap0225.81 V2 25.572

178.88 ZAC 84.85 ETC 258.21CLP 61.87

1.99 VHP 3.247 DPA 9.84 RAp 163.84 ECC 1.1682

PO CST TIM INJ 2 LAT INJ 2 LONG

2336.1 -28.24 83.11

3240.6 -14.72 144.65

2009.6 -29.55 59.00

5042.3 -13.54 129.49

1673.3 -32.56 32.96

2931,4 -10.90 121.07

ORBIT DETERMINATION ACCURACY

ST 1517.2 SR 456.7 SS 1533.7

CRT .3223 CRS .1218 CST -.8996

LSA 2103.1 MSA 662.6 SSA 28.0

ELI 1525.0 EL2 430.1 ALF 6.02

LAUNCH DATE NOV 8 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC DISTANCE 772.373

RL 146.20 LAL .00 LOL 45.63 VL 32.851 GAL -3.13 AZL 88.24 HCA 234.99 SMA

RP 214.40 LAp -1.44 LOP 280.61VP 22.939 GAP -8._72 kip 91.01 TAL 341.92 TAp

RE 292.426 GL 18.29 GP .99 ZAL 115.39 Zkp 60.44 ETS 179.88 ZAE 89.78 ETE

PLANETOCENTRIC CONIC

C3 10.345 VHL 3.216 DLA 23.68 RAL 171.37 RAD 6567.4 VEL 11.478 pTH 2.00 VHP

LNCH AZMTH LNCH TIME L-! TIME INJ LAT

90.00 15 58 14 2918.70 -28.28

90.00 11 14 53 3862.92 -10.62

100.00 17 38 34 2595.21 -29.88

100.00 12 17 15 3661.64 -9.20

110.00 19 24 43 2263.12 -33.67

110.00 12 47 35 3566.50 -5.95

DIFFERENTIAL CORRECTIONS

TOE .2121TRA 2.5712 TC-12.2592 BAU 1.6975

ROE .2605 RRA .0315 RC3 .6095 FAU .43305

FOE -.5839 FRA 8.9581 FC-36.2416 BSP 32226

BDE .3359 8RA 2.5714 8C312.2744 FgP 8538

EARTH TO MARS

186.44 ECC .21198 INC 1.7633 vt 30.065

216.92 RCA 146.92 Apo 225.96 v2 25.608

178.95 ZkC 84.77 ETC 258.25 CLP 60.44

3.297 DpA 9.92 RAp 163.59 ECC !.1702

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.50 30.13 88.46 16 46 53 2318.7 -28.19 81.84

152.95 25.49 63.60 12 19 16 3262.9 -14.08 145.98

66.72 30.14 90.75 18 21 49 1995.2 -29.46 57.94

137.41 24.74 61.43 13 18 17 3061.6 -12.94 150.62

41.22 29.86 96.51 20 2 26 1663.1 -32.43 32.20

128.22 22.76 56.28 13 47 2 2966.5 -10.35 121.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9345.8 SGR 610.6 SG3 2516.3 ST 1565.3 SR 464.6 SS 1531.6

RRT -.4573 RRF -.4810 RTF .9942 CRT .2752 CRS .1580 CST -.9051

SG8 9365.8 R23 .0279 R13 -.9942 LsA 2137.6 MSA 664.4 SSA 27.7

SGt 9350.0 SG2 542.8 THA 178.28 ELI 1570.9 EL2 445.0 ALF 5.08

LAUNCH DATE NOV 8 1964 FLIGHT T|NE 348.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC DISTANCE 776.551 EARTH TO MARS

RL 148.20 LAL .00 LOt. 43.63 VL 32.854 GAL -3.21 AZL 88.23 HCA 236.17 SMA 186.49 ECC .21253 INC 1.7669 Vt 30.065

RP 214.08 LAp -1.47 LOP 281.79 9P 22.982 GAP -8.87 AZP 90.98 TAL 341.49 Tap 217.66 RCA 146.85 APO 226.12 v2 25.644

RC 293.566 GL 18.21GP .97 ZAL 116._3 ZAP 59.04 ETS 179.90 ZAE 88.11ETE 179.02 ZAC 84.71ETC 258.28 CLP 59.04

PLANETOCENTRIC CONIC

C3 10.480 VHL 3.237 OLA 23.30 RAL 172.06 RAO 6567.4 VEL 11.485 PTH 2.00 VHP 3.349 DpA 9.98 RAp 163.37 ECC 1.1725

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 18 6 40 2901.33 -28.30 89.23 30.90 89.10 16 55 1 2301.4 -28.13 80.57

90.00 11 11 58 3885.51 -9.93 154.25 26.15 63.35 12 16 44 3285.5 -13.44 147.32

100.00 17 46 7 2580.88 -29.87 65.63 30.89 91.32 18 29 8 1980.7 -29.36 56.87

100.00 12 15 12 3681.42 -8.55 138.52 25.42 61.25 13 16 33 3081.4 -12.33 131.76

11o.9o 19 30 56 2252.76 -33.58 40.42 30.58 96.78 20 8 29 1652.8 -32.28 31;43

110.00 12 46 53 3582.08 -5.37 129.04 23.47 36.19 13 46 35 2982.1 -9.77 122.72

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TOE .1743 TRA 2.7118 TC-12.4504 BAU 1.7464 3GT 9611.7 9_ 614.8 883 2429.6 ST 1616.0 8R 472.3 SS 1530.5

ROE .2665 RRA .0341RC3 .5999 FAU .41812 RRT -.4472 RRF -.4714 RTF .9943 CRT .2275 CRS .1942 CST -.9103

FOE -.6919 FRA 8.8233 FC-34.5409 BSP 33135 889 9631.3 R23 .0282 R13 -.9944 LSA 2175.6 NSA 665.7 SSA 27.3

BDE .3193 BRA 2,-7120 BC312.4648 FSP 8243 881 9615.6 SG2 549.5 THA 178.36 EL1 1619.9 EL2 458.8 ALF 4.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 8 1964

HELIOCENTRIC C0t4|¢

RL 148.20 LAL .O0

RP 213.77 LAP -1.49

RC 294.693 GL 18.11

PLANE TOCENTRIC CONIC

C3 10.625 VHL 3.260

LNCH AZMTM LNCH TIME

90.00 16 15 8

go.o0 11 g 6

100.00 17 53 46

100.00 12 13 9

110.09-, 19 37 16

110.00 12 46 9

FLIGHT TIME 550.00 ARRIVAL DATE OCT Z4 1965

DISTANCE 780.755 EARTH 70 MARS

LOL 45.63 YL 32.857 GAL -3.30 AZL 88.23 HCA 237.36 SMA 186.54 ECC .21311 INC 1.7704 vl 30.065

LOP 282,97 VP 23.026 GAP -9.03 AZP 90.96 TAL 341.04 TAP 218.39 RCA 146.79 APO 226.29 V2 25.679

GP .94 ZAL 116.89 ZAP 57.69 ET6 179.92 ZAE 86.48 ETE 179.08 ZAC 84.65 [TC 258.30 CLP 57.68

DLA 22.90 RAL 172.76 RAD 6567.4 VEL 11.490 PTH 2.00 VHP 3.404 DPA 10.02 RAp 163.20 ECC 1.1749

L-I TIME INJ LAT [NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2884.07 -28.32 87.97 31.69 89.73 17 3 12 2284.1 -28.05 79.31

3908.36 -9.23 155.57 26.84 63.11 12 14 14 3308.4 -12.77 148.67

2566.05 -29.84 64.55 _1.66 91.89 18 36 32 1966.1 -29.26 55.79

3701.61 -7.89 139.65 29.12 61.07 13 14 51 3101.6 -11.69 132.92

2242.26 -33.50 39.61 31.32 97.25 20 14 38 1642.3 -32.13 30.65

3598.17 -4.76 129.89 24.20 56.11 13 46 7 2998.2 -9.17 123.59

D|FFERENTIAL CORRECTIONS

TOE .1333 TRA 2.8562 TC-12.6170 BAU 1.7941

ROE .2727 RRA .0365 RC3 .§902 FAU .40324

FOE -.7935 FRA 8.6883 FC-32.8575 BSlP 34027

BDE .3033 BRA 2.8365 8C312.6308 FSP 7957

LAUNCH DATE NOV 8 1964

NELIOCENTRIC CONIC

RL 148.20 LAL _00 LOL 45.63 VL 32.860 GAL

RP 213.46 LAP -1.51 LOP 284.16 VP 23.069 GAP

RC 295.805 GL 18.01 GP .91 ZAL 117.67 ZAp

PLANETOCENTR IC CONIC

C3 10.780 VHL 3.283

LNCH AZMTN LNCH TIME

90.00 18 23 39

90.00 11 6 17

100.00 18 1 30

100.00 12 11 8

110.00 19 43 43

110.00 12 45 24

OIFFERENTIAL CORRECTIONS

TDE .0897 TRA 3.0045 TC-12.7385 BAU 1.8403

ROE .2786 RRA .0389 RC3 .5803 FAU .38844

FDE -.8666 FRA 8.5530 FC-31.1957 BSP 34907

8DE .2929 BRA 3.0048 8C312_7697 FSP 7678

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9969.9 $GR 618.5 863 2343.4 ST 1670.1 8R 479.9 SS 1530.8

RRT -.4377 RRF -.4622 RTF .9945 CRT .1793 CRS .2289 CST -.9161

SG8 9889.3 R23 .0283 R13 -.9945 LSA 2217.9 MSA 665.7 SSA 26.8

SG1 9873.6 SG2 555.9 THA 178.42 ELi 1672.5 EL2 471.4 ALF 3.20

FLIGHT T|NE 352.00 ARRIVAL DATE OCT 26 1965

DISTANCE 784.921 EARTH TO MARS

-3.39 AZL 88.23 HCA 238.55 SMA 186.59 ECC .21372 [NC 1.7738 Vt 30.065

-9.18 AZP 90.93 TAL 340.57 TAp 219.12 RCA 146.71Apo 226.47 v2 25.714

56.37 ET8 179.94 ZAE 84.89 ETE 179.14 ZAC 84.60 ETC 258.32 CLP 56.36

DLA 22.49 RAL 173.48 RAD 6567.4 VEL 11.496 pTH 2.00 VHP 3.460 DpA 10.03 RAp 163.07 ECC 1.1774

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2866.85 -28.31 86.71 32.49 90.36 17 11 26 2266.8 -27.96 78.06

3931.48 -8.52 156.89 27.56 62.89 12 11 49 3331.5 -12.09 150.03

2551.36 -29.80 63.46 32.45 92.46 18 44 1 1951.4 -29.14 54.72

3722.20 -7.21 140.80 26.85 60.91 13 13 10 3122.2 -11.03 134.10

2231.58 -33.40 38.79 32.07 97.72 20 20 54 1631.6 -31.98 29.86

3614.74 -4.13 130.76 24.95 56.04 13 45 39 3014.7 -8.56 124.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10119.1 8GR 622.4 $63 2258.0 9T 1728.0 SR 487.2 Ss 1532.1

RRT -.4287 RRF -.4534 RTF .9946 CRT .1316 CRS .2622 CST -.9216

86810138.2 R23 .0285 R13 -.9946 LSA 2264.5 MSA 664.9 SSA 26.4

$6110122.6 SG2 562.2 THA 178.48 ELI 1729.3 ELZ 482.6 ALF 2.30

LAUNCH DATE NOV 8 1964

HELIOCENTRIC CONIC

RL 148.20 LAL .OO

RP 213.16 LAp -1,53

RC 2g6.904 GL 17.91

PLAN[ TOCENTRIC CONIC

C3 10.946 VHL 3.308

LNCH AZNTH LNCH TIME

90.00 16 32 12

90.00 11 3 32

100.00 18 9 18

100.00 12 9 7

110.00 19 50 16

110.00 12 44 39

FLIGHT TIME 354.00 ARRIVAL DATE OCT 28 1965

DISTANCE 789.113 EARTH TO MARS

LOL 45.63 VL 32.863 GAL -3.48 AZL 88.22 HCA 239.74 SMA 186.65 ECC .21437 INC 1.7772 vl 30.065

LOP 285.35 vP 23.112 GAP -9.33 kZP 90.90 TAL 540.09 TAp 219.83 RCA 146.63 APO 226.66 V2 25,748

GP .89 ZAL 118.46 ZAF 55.09 ET$ 179.95 ZAE 83.33 ETE 179.20 ZAC 84.56 ETC 258.33 CLP 55.08

DLA 22.07 RAL 174.20 RAD 6567.4 VEL 11.504 pTH 2.00 VHp 3.518 OPA 10.06 RAp 162.98 ECC 1.1801

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2849.72 -28.30 85.46 33.31 90.99 17 19 42 2249.7 -27.86 76.82

3954.84 -7.79 138.22 28.30 62.69 12 9 27 3354.8 -11.39 151.39

2536.64 -29.75 62.37 33.25 93.04 18 51 35 1936.6 -29.01 53.64

3743.16 -6.51 141.97 27.60 60.76 13 11 30 3143.2 -10.36 135.30

2220.79 -33.30 37.97 32.84 98.20 20 27 16 1620.8 -31.81 29.06

3631.78 -3.48 131.65 25.73 55.97 13 45 11 3031.8 -7.92 125.38

01#FERENTIALCORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0411 TRA 3.1560 TC-12.8774 8AU 1.8862 SGTI03G2.0 SGR 626.5 863 2173.8 ST 1788.6 SR 494.4 SS 1534.5

ROE .2851RRA .0412 RC3 .5710 FAU .37399 RRT -.4205 RRF -.4459 RTF .9947 CRT .0827 CRS .2968 CST -.9267

FOE -.9662 FRA 8.4103 FC-29.5802 8SP 35725 SG810380.9 R23 .0290 R13 -.9947 LSA 2314.4 MSA 664.1 SSA 26.0

BDE .2881 8RA 3.1533 8C312.8900 FSP 7389 86110365.3 862 568.2 TMA 178.54 ELI 1789.1 EL2 492.6 ALF 1.42

LAUNCH DATE NOV 8 1964 FLIGHT TIME 356.00 ARRIVAL DATE OCT 30 1965

HELICK_ENTRIC C(_i|C DISTANCE 793.309 EARTH TO MARS

RL 148.20 LAL .00 LOt. 45.63 VL 32.867 GAL -3.57 AZL 88.22 HCA 240.93 SMA 186.70 ECC .21506 INC 1.7804 vl 30.065

RP 212.87 LAP -1.36 LOP 286.55 VP 23.154 GAP -9.48 A ZP 90.87 TAL 339.59 TAp 220.53 RCA 146.55 Apo 226.86 V2 25.782

RC 297.989 GL 17.79 GP .86 ZAL 119.27 ZAP 53.84 ETS 179.96 ZAE 81.81ETE 179.25 ZAC 84.52 ETC 258.34 CLP 53.84

PLANETOCENTRIC CONIC

C3 11.123 VHL 3.335 OLA 21.63 RAL 174.94 RAO 6567.4 VEL 11.511PTH 2.01VHp 3.577 DpA 10.06 RAp 162.92 ECC 1.1831

LNCH AZMTM LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 40 47 2832.70 -28.27 84.21 34.14 91.62 17 27 59 2232.7 -27.75 75,5g

90.00 11 0 50 3978.47 -7.05 159,56 29.06 62.50 12 7 8 3378.5 -10.68 152.76

100.00 18 17 10 2321.91 -29.69 61.27 34.07 93.61 18 59 12 1921.9 -28.88 52.57

100.00 12 7 8 3764.49 -5.80 143.15 28.38 60.62 13 9 52 3164.5 -9.67 136.51

110.00 19 56 54 2209.89 -33.19 37.14 33.63 98.68 20 33 44 1609.9 -31.64 28.25

110.00 12 43 53 3649.27 -2.81 132.57 26.52 55.92 13 44 42 3049.3 -7.26 126.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0101TRA 3.3104 TC-12.9722 BAU 1.9308 96T10597.2 9GR 630.4 863 2090.8 ST 1853.8 SR 501.5 SS 1537.7

ROE .2915 RRA .0434 RC3 .5615 FAU.35963 RRT -.4129 RRF -.4387 RTF .9947 CRT .0350 CRS .3292 CST -.9317

FOE-1.0734 FRA 8.2697 FC-27.9922 BSP 36537 SG810615.9 R23 .0293 R13 -.9948 LSA 2369.3 MSA 662.1 SSA 25.6

BDE .2917 BRA 3.3107 8C312.9844 FSP 7117 86_10600.4 SG2 574.0 THA 178.59 ELi 1853.9 EL2 501.1 ALF .59

864



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV B 1964 FLIGHT TI_ 358.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC _OINIC

RL 148.20 LAL .00

RP 212.57 LAP -1.58

RC 299.061GL 17.67

PLANETOCENTRIC CONIC

C3 11.312 VHL 3.363 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 49 23 2815.80 -28.24

90.00 10 58 11 4002.33 -6.30

100.00 18 25 -5 2507.19 -29.63

100.00 12 5 9 3786.17 -5.08

110.00 20 3 37 2198.91 -33.08

_10.00 12 43 ? 3667.22 -2.13

DIFFERENTIAL CORRECTIONS

TDE -.0652 TRA 3.4893 TCm13.0439 BAU 1.9744

RDE .2980 RRA .0455 RC3 .5521FAU .34559

FDE-1.161i FRA 8.1266 FC-26.4495 BSP 37321

BDE .3050 BRA 3.4696 BC313.0556 FSP 8847

DISTANCE 797.510 EARTH TO MARS

LOL 45.63 VL 32.870 GAL -3.67 AZL 88.22 HCA 242.13 SNA 186.77 ECC .21578 INC 1.7836 Vt 30.065

LOP 287.75 VP 23.196 GAP -9.63 AZp 90.83 TAL 339.08 TAp 221.21RCA 146.47 APO 227.07 V2 25.815

GP .84 ZAL 120.10 ZAp 52.64 ET8 179.98 ZAE 80.32 ETE 179.30 ZAC 84.50 ETC 258.34 CLP 52.63

21.18 RAL 175.69 RAO 6567.4 VEL 11.520 PTH 2.01 VHp 3.639 DpA 10.04 RAp 152.91 ECC 1.1862

INJ LONG "INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.98 34.99 92.23 17 36 18 2215.8 -27.63 74.36

160.91 29.84 62.34 12 4 53 3402.3 -9.96 154.14

60.19 34.90 94.18 19 6 52 1907.2 -28.73 51.50

144.36 29.17 60.50 13 8 18 3188.2 -8.97 137.73

36.30 34.43 99.17 20 40 16 1598.9 -31.46 27.45

133.50 27.34 55.87 13 44 14 3087.2 -6.59 127.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10824.6 SGR 634.4 SG3 2009.4 ST 1922.8 8R 508.3 SS 1541.5

RRT -.4060 RRF -.4323 RTF .9948 CRT -.0122 CRS .3607 CST -.9366

86B10843.2 R23 .0298 RI3 -.9948 LSA 2428.3 MSA 659.4 $SA 25.1

SG110827.7 SG2 579.6 THA 178.63 EL1 1922.8 EL2 508.3 ALF 179.80

LAUNCH DATE MOV 8 1964 FLIGHT TIME 360.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC DISTANCE 801.714 EARTH TO MARS

RL 148.20 LAL .00 LOt. 45.63 VL 32.874 GAL -3.77 AZL 88.21HCA 243.33 SMA 186.83 ECC .21654 INC 1.7887 vl 30.065

RF 212.29 LAp -1.60 LOP 288.95 VP 23.237 GAP -9.78 AZP 90.80 TAL 338.56 TAp 221.89 RCA 146.37 APO 227.28 V2 25.847

RC 300.120 GL 17.54 GP .82 ZAL 120.94 ZAp 51.47 ETS 179.98 ZAE 78.87 ETE 179.35 ZAC 84.48 ETC 258.33 CLP 51.46

PLANETOCENTRIC CONIC

C3 11.514 VHL 3.393 OLA 20.72 RAL 176.44 RAO 6567.4 V[L 11.529 PTH 2.01VHP 3.703 DpA 10.01 RAp 162.93 ECC 1.1895

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_¢G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 57 59 2799.03 -28.19 81.75 35.86 92.85 17 44 38 2199.0 -27.49 73.16

90.00 10 55 35 4026.45 -5.54 162.27 30.65 62.19 12 2 42 3426.4 -9.22 155.53

100.00 18 33 3 2492.51 -29.55 59.10 35.75 94.74 19 14 35 1892.5 -28.58 50.43

100.00 12 3 13 3808.20 -4.34 145.57 30.00 60.40 13 8 41 3208.2 -8.25 138.97

110.00 20 10 25 2187.88 -32.95 35.46 35.25 99.65 20 46 53 1587.9 -31.27 26.64

110.00 12 42 20 3685.59 -1.42 134.46 28.18 55.84 13 43 48 3085.6 -5.90 128.23

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1234 TRA 3.6327 TC-13.0929 BAU 2.0171 SGT11045.3 $GR 638.3 SGS 1929.7 ST 1996.3 SR 515.0 $3 1545.6

ROE .3046 RRA .0474 RC3 .5427 FAU .33185 RRT -.$998 RRF -.4265 RTF .9948 CRT -.0580 CRS .3907 CST -.9413

FDE-1.2410 FRA 7.9833 FC-24.9528 BSP 38083 S6811063.8 R23 .0303 RI3 -.9948 LSA 2491.7 HSA 656.0 SSA 24.6

808 .3286 BRA 3.6330 BC313.1042,%FSP 6582 86111048.5 SG2 584.9 THA 178.67 EL1 1996.5 EL2 514.1 ALF 179.08

LAUNCH DATE NOV 8 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV S 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00 LOL 45.65 VL

RP 212.01 LAp -1.62 LOP 280.15 VP 23.278 GAP -9.93 AZP 90.77 TAL

RC 301.167 GL 17.41GP .80 ZAL 121.80 ZAP 50.33 ETS 179.99 ZAE

PLANETOCENTRIC CONIC

C3 11.729 VHL 3.425 DLA 20.24 RAL 177.20 RAD 6567.4 VEL 11.538 pTH 2.01VHp 3.768 DpA 9.96 RAp 162.98

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

gO.O0 17 6 37 2782.40 -28.12 80.54 36.74 93.45 17 52 59 2182.4 -27.35 71.96

90.00 10 5_ 3 4050,80 -4.78 163.64 31.49 62.05 12 0 34 3450.8 -8.46 156.92

100.00 18 41 3 2477.88 -29.46 58.02 36.62 95.30 19 22 21 1877.9 -28.41 49.38

100.00 12 1 18 3830.55 -3.58 146.80 30.84 60.30 13 5 8 3230.6 -7.51 140.22

110.00 20 17 17 2176.82 -32.82 34.62 36.09 100.13 20 53 34 1576.8 -31.08 25.84

110.00 12 41 33 3704.38 -.70 135.44 29.04 55.82 13 43 18 3104.4 -5.18 129.22

DIFFERENTIAL CCIRRECTION8 ORBIT DETERMINATION ACCURACy

TDE -.1848 TRA ST 2073.7 SR 521.6 $8 1549.8

ROE .3113 RRA CRT -.1021CRS .4193 CST -.9456

F08-1.3156 FRA LSA 2559.0 MSA 652.2 SSA 24.2

8DE .3620 BRA EL1 2074.4 EL2 518.7 ALF 178.43

3.8000 TC-13.1196 BAU 2.0589

.0492 RC3 .5334 FAU .31831

7.8400 FC-23.4957 8SP 38824

3.8003 8C313.1304 FSP 6324

DISTANCE 805.922 EARTH TO MARS

32.878 GAL -3.87 AZL 88.21HCA 244.54 SMA 186.89 ECC .21734 INC 1.7898 vt 30.055

358.02 TAp 222.55 RCA 146.27 APO 227.51 V2 25.879

77.45 ETE 179.40 ZAC 84.48 [TC 258.32 CLP 50.33

ECC 1.1930

INJ 2 LONG

MID-COURSE ExECoTION ACCURACY

86T11258.7 SGR 642.2 SG3 1851.6

RRT -.$941 RRF -.4214 RTF .9948

86811277.0 R23 .0307 R13 -.9948

86111261.5 SG2 590.1 THA 178.71

LAUNCH DATE NOV 8 1964 FLIGHT TIME 364. O0 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00

RP 211.73 LAp -1.83

RC 302.203 GL 17.26

PLANETOCENTRIC CONIC

C3 11.958 VHL 3.458

LNCH AZMTH LNCH TIME

90.00 17 15 14

90.00 10 50 34

100.00 18 49 5

100.00 11 39 24

110.00 20 24 12

110.00 12 40 46

DIFFERENTIAL CORRECTIONs

TOE -.2495 TRA 3.9725 TC-13.1226 BAU 2.0996

ROE .3182 RRA .0509 RC3 .3241FAU .30512

FOE-1.5852 FRA 7.6958 FC-22.0900 BSP 39552

BDE .4043 BRA 3.9728 8C313.1331 FSP 6075

DISTANCE 810.133 EARTH TO MARS

LOL 45.63 VL 32.882 GAL -3.98 AZL 88.21 HCA 245.74 SMA 186.96 ECC .21818 INC 1.7928 vl 30.065

LOP 291.36 VP 23.318 GAP -|0.07 AZP 90.74 TAL 337.46 TAp 223.20 RCA 146.17 APO 227.75 V2 25.911

GP .78 ZAL 122.67 ZAP 49.23 ETS 180.00 ZAE 76.07 ETE 179.44 ZAC 84.48 ETC 258.31 CLP 49.23

DLA 19.75 RAL 177.97 RAD 6567.5 VEL 11.548 PTH 2.02 VHP 3.835 DpA 9.90 RAp 163.07 ECC 1.1968

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1MJ 2 LONG

2765.94 -28.05 79.34 37.83 94.05 18 1 20 2165.9 -27.19 70.78

4075.39 -3.97 165.02 32.35 61.94 11 58 29 3475.4 -7.70 158.32

2463.34 -29.36 56.95 37.50 95.86 19 30 8 1863.3 -28.24 48.33

3853.23 -2.82 148.05 31.71 60.23 13 3 37 3253.2 -6.76 141.48

2165.75 -32.69 33.79 36.94 lOO.GO 21 O 18 1565.7 -30.88 25.04

3723.58 .03 136.44 29.93 55.82 13 42 50 3123.6 -4.46 130.23

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT11485.0 9GR 646.0 SG3 1775.4 ST 2155.6 SR 527.9 SS 1554.0

RRT -.389| RRF -.4170 RTF .9948 CRT -.1445 CRS .4485 CST -.9496

96811483.2 R23 .0314 R13 -.9948 LSA 2630.5 MSA 647,9 SSA 23.8

86111467.8 SG2 595.0 THA 178.74 ELI 2157.0 EL2 522.1 ALP 177.85

885



JPL TM 33-100 r-_ARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV B 1964 FLIGHT T|ME ]66,00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC DISTANCE 814.346 EARTH TO MARS

RL 148.20 LAL .00 LOL 45.63 VL 32.886 GAL -4.09 AZL 88.20 HCA 246.96 SHA 187.03 (CC .21906 INC 1.7958 VI 30.065

RP 211.47 LAP -1.65 LOP 292,57 VP 23.]58 GAP -10.22 AZp 90.70 TAL ]56.89 TAp 223.84 RCA 146.06 APO 228.00 V2 25.941

RC 503.228 GL 17,11GP .76 ZAL 12].56 ZAp 48.16 ETS 180.00 ZAE 74.72 [TE 179.48 ZAC 84.48 ETC 258.29 CLP 48.16

PLANETOCENTRIC CONIC

C3 12.203 VHL 3.493 DLA 19.25 RAL 178,75 RAD 6567.5 VEL 11.558 PTH 2.02 VHp 3.904 DpA 9.83 RAp 163.20 ECC 1.2008

LNCH AZMTH LHCH TIME L-I TIME [NJ LAT |NJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

80.00 17 25 52 2749,66 -27.97 78.16 38.54 94,64 18 9 42 2149.7 -27.03 69.62

90.00 10 48 8 4100.22 -3.18 166.41 3].23 61.85 11 56 28 3500.2 -6,92 159.73

100.00 18 57 8 2448.89 -29.26 55.89 38.40 96.41 19 ]7 57 1848.9 -28.06 47,29

100.00 11 57 32 3876.22 -2.04 149.32 52.60 60.17 13 2 9 5276.2 -6.00 142.76

110.00 20 51 10 2154.69 -32.55 32.96 37.81 101.08 21 7 5 1554.7 -30.68 24.24

110.00 12 40 0 3743.18 .78 117.47 ]0.84 55.62 13 42 23 5143.2 -3.71 131.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3174 TRA 4.1499 TC-13.1056 BAU 2.1194 SGT11664.5 SGR 649,7 SG3 1700.9 ST 2241.6 SR 534,1 SS 1557.9

ROE .3252 RRA .0524 RC3 .5149 FAU .29215 RRT -.3846 RRF -.4130 RTF .9947 CRT -.1851CRS .4721CST -.9534

FDE-1.4490 FRA 7.5532 FC-20.7267 BSP 40270 S6811682.6 R23 .0319 R13 -.9948 LSA 2706.1MSA 643.1 SSA 23.4

BDE .4544 8RA 4.1502 8C313.1137 FSP 5835 66111667.2 SG2 599.6 THA 178.77 ELI 2243.9 EL2 524.4 ALF 177.33

LAUNCH DATE NOV 8 1964 FLIGHT TINE 368.00 ARRIVAL OATE NOV 11 1965

HELIC_ENTRIC CONIC

RL 148.20 LAL .00

RP 211.20 LAP -1.67

RC 304.242 GL 16.96

PLANETOCENTRIC CONIC

C3 12.463 VHL 3.530

LNCH AZMTH LNCH TIME

90.00 17 32 29

90.00 10 45 45

100.00 19 5 13

100.00 11 55 42

110.00 20 38 11

110.00 12 39 13

OIFFERENTIAL CORRECTIONS

TOE -.3883 TRA 4.3323 TC-13.0637 BAU 2.1783

ROE .]323 RRA .0537 RC3 .5057 FAU .27952

F08-1.5077 FRA 7.4105 FC-19.4169 8SP 40969

SDE .5111BRA 4.3327 BC513.0755 FSp 5599

DISTANCE 818.563 EARTH TO MARS

L04. 45.63 VL 32.890 GAL -4.21 AZL 88.20 HCA 248.17 SMA 187.10 ECC .21998 INC 1.7987 vl 30.065

LOP 293.79 VP 23.397 GAP -10.36 AZP 90.67 TAL 336_30 TAp 224.47 RCA 145.95 APO 228.26 V2 25.971

GP .74 ZAL 124.46 ZAp 47.12 ETS 180.00 ZAE 73.39 ETE 179.52 ZAC 84.50 ETC 258.26 CLP 47.12

DLA 18.74 RAL 179.53 RAO 6567.5 VEL 11.569 PTH 2.02 VHp 3.974 DpA 9.74 RAp 16].36 ECC 1.2051

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.58 -27.87 76.99 39.47 95.21 18 18 3 2113.6 -26.86 68.47

4125,27 -2.37 167.81 34.14 61.77 11 54 30 3525.3 -6.13 161.15

2434.57 -29.15 54.84 39.31 96.95 19 45 47 1854.6 -27.88 46.27

3899.51 -1.25 150.59 33.52 60.13 13 0 42 3299.5 -5.22 144.05

2143.68 -32.40 32.13 38.70 101.53 21 13 55 1543.7 -30.47 23.45

3763.16 1.54 138.51 31.77 55.85 13 41 56 3163.2 -2.95 132.30

MID-COURS( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11857.6 SGR 653.4 363 1628.4 ST 2331.3 8R 540,2 88 1561.2

RRT -.3808 RRF -.4098 RTF .9946 CRT -.2234 CR8 .4963 CST -.9568

S6811875.6 R23 .0325 R13 -.9947 LSA 2785.1MSA 638.0 88A 22.9

S6111860.2 362 604.0 THA 178.79 ELI 2334.6 EL2 525.8 ALF 17_.88

LAUNCH DATE NOV 6 1964 FL]GHT TIME ]70.00 ARRIVAL DATE NOV 15 1865

HELIOCENTRIC CC_IC

RL 146.20 LAL .00

RP 210.95 LAP -1.69

RC 305.247 GL 16.79

PLANETOCENTRIC CONIC

C3 12.740 VHL 5.569

LNCH AZMTH LNCH TIME

90.00 17 41 6

90.00 10 45 25

100.00 19 13 17

100.00 11 53 54

110.00 20 45 14

110.00 12 38 27

DISTANCE 822.781 EARTH TO MARS

LOL 45.63 VL 32.894 GAL -4,33 AZL 88.20 HCA 249.39 SMA 187.16 ECC .22094 INC 1.8016 vl 30.065

LOP 295.00 VP 23.436 GAp -10.50 AZP 90.63 TAL ]35.70 TAp 225.09 RCA 145.82 APO 228.53 V2 26.001

GP .72 ZAL 125.37 ZAp 46.12 ET6 180.00 ZAE 72.10 ETE 179.56 ZAC 84.52 ETC 258.23 CLP 46.11

DLA 18.22 RAL 180.]2 RAD 6567.5 VEL 11.581 pTH 2.03 VHp 4.046 DpA 9,64 RAp 163.55 ECC 1.2087

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2717.70 -27.77 75.84 40.41 95.78 18 26 23 2117.7 -26.68 67.34

4150.55 -1.56 169.22 35.07 61.72 11 52 35 3550.5 -5.33 162.57

2420.39 -29.02 53.80 40.24 97.48 19 53 ]8 1820.4 -27.69 45.26

_923.09 -.45 131,89 34.46 60.11 12 59 17 3323.1 -4.43 145.35

2132.72 -32.25 31.31 39.60 102.01 21 20 47 1532.7 -30.26 22.66

3783.52 2.32 139.57 32.72 55.89 13 41 30 3183.5 -2.17 133.37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4629 TRA 4.5198 TC-13.0041 BAU 2.2165 SGT12044.5 SGR 656.9 SG3 1557,9 ST 2424.9 SR 546.1 SS 1563.7

ROE .3397 RRA .0548 RC3 .4965 FAU .26720 RRT -.3776 RRF -.4072 RTF .9946 CRT -.2601CRS .5193 CST -.9600

F08-1.5614 FRA 7.2670 FC-18.1571 BSP 41650 S6812062.4 R23 .0331 R13 -.9946 LSA 2867.6 MSk 632.5 $SA 22.5

8DE .5742 ERA 4.5201 8C313.0136 FSP 5372 S6112047.0 SG2 608.2 THA 178.82 ELI 2429.3 EL2 526.3 ALF 176.48

LAUNCH DATE NOV 8 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CCNIC

RL 148.20 LAL .00

RP 210.70 LAP -1.70

RC 306.243 GL 16.62

PLANETOCENTRIC CONIC

C3 13.035 VHL 3.610

LNCH AZIATH LNCH TIME

90.00 17 49 41

90.00 10 41 8

100.00 19 21 22

100.00 11 52 8

110.00 20 52 19

110.00 12 37 41

DISTANCE 827.001

LOt. 45.63 VL 32.898 GAL -4.45 AZL 88.20 HCA 250.61 SMA 187.25 ECC .22195

LOP 296.22 VP 23.474 GAP -10.65 AZP 90.60 TAL 335.08 TAp 225.69 RCA 145.69

GP .TO ZAL 126.29 ZAP 45.1_ ETS 180.00 ZAE 70.84 ETE 179.60 ZAC 84.55

EARTH TO MARS

INC 1.8045 vl 30.065

APO 228.82 V2 26.029

ETC 258.20 CLP 43.14

DLA 17.69 RAL 181.11 RAD 6567.5 VEL 11.594 PTH 2.03 VHP 4.120 DPA 9.53

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2702.05 -27.66 74.71 41.37 96.34 18 34 43 2102.0

4176.04 -.74 170.64 36.03 61.69 11 50 44 3576.0

2406.37 -28.90 52.78 41.19 98.01 20 1 29 1806.4

3946.95 .36 153.20 35.42 60.11 12 57 53 3347.0

2121.86 -32.09 30.51 40.52 102.46 21 27 41 1521.9

3804.23 3.11 140.65 33.70 35.94 13 41 5 3204.2

MID-COURSE EXECUTIC_I ACCURACY

SGT12225.7 S_R 660.4 SG3 1489.5

RRT -.3750 RRF -.4052 RTF .9945

S6012243.5 R23 .0338 R13 -.9945

S6112226.2 962 612.1THA 178.84

DIFFERENTIAL CORRECTIONS

TOE -.5399,TRA 4.7129 TC-12.9252 6AU 2.2541

ROE .3472 RRA .0356 RC3 .4874 FAU .25525

FOE-1.6094 FRA 7.1243 FC-16.9525 9SP 42330

BOE .6419 BRA 4.7133 0C312.9343 F_lm 5154

RAP 163.77 ECC 1.2145

INJ 2 LAT INJ 2 LONG

-26.49 66.24

-4.51 164.00

-27.49 44.26

-3.62 146.67

-30.04 21.89

-1.39 134.45

ORBIT OETERNINATION ACCURACY

ST 2521.7 SR 551.8 SS 1565.2

CRT -.2942 CRS .5407 C3T -.9626

LSA 2952.9 NSA 627.0 SSA 22.1

ELI 2527.2 EL2 526.2 ALF 176.15

866



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE NOV 8 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 17 1955

HEL|OCENTR|C CO(_IIC

RL 146.20 LAL .OD

RP 210.46 LAP -1.72

RC 307.229 GL 16.45

PLANETOCENTRIC CONIC

C3 13.349 VHL 3.654

LNCH AZMTH LNCH TIME

90.00 17 58 15

90.00 10 38 54

100.00 19 29 27

100.00 11 50 24

110.00 20 §9 25

110.00 12 36 SG

DiFFERENT|AL CORRECT10_IS

TOE -.6212 TRA 4.9110 TC-12.8288 BAU 2.2911

ROE .3549 RRA .0566 RC3 .4784 FAU .24364

FGE-1.G§37 FRA 6.9814 FC-15.8007 BSP 42978

BDE ,7154 BRA 4.9113 BC312.8377 F_k0 4940

DISTANCE 831.223 EARTH TO MARS

LOL 45.63 VL 52.903 GAL -4.58 AZL 88.19 HCA 251.83 SMA 187.35 ECC .22501 _NC 1.8073 vl 30.055

LOP 297.45 VP 23.511 GAp -10.79 AZP 90.56 TAL 354.45 TAp 226.28 RCA 145.56 APO 229.11 V2 26.057

GP .69 ZAL 127.22 ZAP 44.19 ETS 180.00 ZAE 69.60 [T[ 179.64 ZAC 84.59 ETC 258.16 CLP 44.19

DLA 17.15 RAL 181.90 RAO 6567.5 VEL 11.608 PTH 2.05 VHP 4.196 DpA 9.40 RAp 164.02 ECC 1.2197

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ Z LAT |NJ Z LONG

Z_64 -27.54 75.60 42.54 96.88 18 43 2 2086.6 -26,30 65.15

4201.75 .10 172.08 ]7.01 61.69 11 46 56 3601,8 -3.69 165.44

2592.53 -28.76 51.78 42.15 98.52 20 9 20 1792.5 -27.28 43.29

3971.09 1.18 154.52 36.41 60.13 12 56 35 3371.1 -2.81 148.00

2111.09 -31.93 29.71 41.46 102.91 21 34 36 1511.1 -29.82 21.13

3623.30 3.91 141.76 34,70 56.01 13 40 41 3225.3 -.57 135.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

36T12401.0 $GR 663.8 SG3 1423.1 ST 2621.8 $R 557.4 $S 1566.0

RRT -.3731RRF -.4039 RTF .9943 CRT -.3269 CRS .5613 CST -.9655

S6842418.7 R23 .0345 R13 -.9944 LSA 3041.5 M$A 621.2 $$A 21.8

36112403.5 $G2 615.7 THA 178.83 EL1 2628.4 ELI 525.4 ALF 175.86

LAUNCH DATE NOV 8 1964 FLIGHT TIME 376.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 833.445

RL 148.20 LAL ,OO LOL 45.63 VL 32.908 GAL -4.71 AZL 88.19 HCA

RP 210.22 LAp -1.73 LOP 296.67 VP 23.548 GAP -10.93 AZP 90.53 TAt.

RC 308.206 GL 16.26 GP .67 ZAL 128.16 ZAp 43.28 ETS 180.00 ZAE

PLANETC_ENTR|C CONIC

C3 13.663 VHL 3.699 DLA 16.60 RAL 182.70 RAD 6567.3 VEL 11.622 PTH

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 G 48 2671.48 -27.41

90.00 10 36 44 4227.68 .93

100.00 19 37 32 2378.89 -28.62

100.00 11 48 41 3993.50 2.00

110.00 21 6 31 2100.46 -31.77

110.00 12 36 11 3846.70 4.73

DIFFERENTIAL CCRRECTION$

TOE -.7051 TRA 5.1151 TC-12.7138 BAU 2.3277

RDE ,3629 RRA .0571 tiC3 .4693 FAU .23240

F08-1.6923 FRA 6.8385 FC-14.7039 BSP 43618

BOE .I930 BRA 5.1134 BC312.7245 FSP 4735

EARTH TO MARS

253.05 SMA 187.41ECC .22412 1NC 1.8101 vl 30.065

333.80 TAp 226.86 RCA 143.41APO 229.42 v2 26.085

68.39 ETE 179.67 ZAC 84.63 ETC 258.12 CLP 43.27

2.04 Vflp 4.273 DpA 9.27 RAp 164.29 ECC 1.2252

INJ LONG INJ RT ASC INJ AZ14Tfl [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.51 43.33 97.42 18 31 20 2071.5 -26.10 64.09

173.52 38.02 61.70 11 47 11 3627.7 -2.86 166.89

50.79 43.13 99.02 20 17 11 1778.9 -27.08 42.32

155.86 37.42 60.17 12 55 16 3395.5 -1.98 149.34

28.92 42.41 103,35 21 41 32 1500.5 -29.60 20.38

142.88 35.73 56.11 13 40 18 3246.7 .24 136.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G712571.4 8;4R 667,1 SG3 1358.9 ST 2724.6 $R 562.8 SS 1565.2

RRT -.3717 RRF -.4032 RTF .9942 CRT -.3574 CR$ .5804 CST -.9678

S6812589.1 RZ5 .0353 R13 -.9942 LSA 3152.3 MSA 615.2 SSA 21.4

$6112573.8 362 619.2 THA 178.87 EL1 2732.3 ELI 524.2 ALF 175.62

LAUNCH DATE NOV 8 1964 FLIGHT TIME 578.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 146.20 LAL .OO

RP 209.99 LAP -1.73

RC 309.174 GL 16.07

PLANETC)C[NTRIC CONIC

C3 14.039 VML 3.747

LNCH AZMTH LNCH TIME

90.00 18 15 19

90.00 10 34 36

100.00 19 45 $3

100.00 11 47 0

110.00 21 13 38

110.00 12 35 27

D|FFERENT IAL CORRECTIONS

TOE -.7918 TRA 5.3233 TC-12.3829 BAU 2.3632

ROE .3710 RRA .0574 RC3 .4603 FAU .22142

FOE-1.7265 FRA 6.6960 FC-13.6547 BSP 44257

BOE .8745 BRA 5.3256 BC312.5913 FSP 4535

DISTANCE 839.668 EARTH TO MARS

LOL 45.63 VL 32.912 GAL -4.84 AZL 88.19 HCA 254.28 SMA 187.50 ECC .22527 |NC 1.8128 vl 30.065

LOP 299.90 Vp 23.584 GAP -11.07 AZP 90.49 TAL 333.14 TAp 227.42 RCA 145.26 Apo 229.73 V2 26.111

GR .65 ZAL 129.10 ZAp 42.58 ETS 179.99 ZAE 67,21ETE 179.70 ZAC 84,68 ETC 258.08 CLP 42.38

DLA 16.04 RAL 183.50 RAD 6567.6 VEL 11.657 PTH 2.04 VHp 4.352 DpA 9,12 RAp 164.60 ECC 1.2310

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2656.59 -27.27 71.44 44.33 97.93 18 59 35 2056.6 -25.89 63.04

4253.83 1.78 174.98 39.05 61.73 11 45 30 3653.9 -2.02 168.35

2565.47 -28.47 4g.82 44.12 99.51 20 25 1 1765.5 -26.86 41.38

4020.16 2.84 157.22 38.46 60.25 12 54 1 3420.2 -1.15 150.69

2089.97 -31.60 28.15 43.38 103.78 21 48 28 1490.0 -29.38 19.64

3868.43 5.55 144.02 36,78 56.22 13 39 55 3268.4 1.08 137._I_

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12734.6 $GR 670.2 $G3 1296.3 ST 2829.8 SR 568.1 S$ 1563.2

RRT -.3708 RRF -.4030 RTF .9940 CRT -.3858 CRS .5985 CST -.9698

56612752.3 R25 .0361 R13 -.9941 LSA 3225.3 MSA 609.5 SSA 21.0

$6112737.1 SG2 622.3 THA 178.88 EL1 2838.6 EL2 522.5 ALF 175,42

LAUNCH DATE NOV 6 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00 LOi.

RP 209.77 LAP -1.76 LOP 301.13 VP 23.619 GAP -11.22 A ZP 90.45 TAL 332,46 TAp 227.97 RCA 145.10

RC 310.132 GL 15.88 GP .64 ZAL 130.06 ZAP 41.52 ET3 179.99 ZAE 66.05 ETE 179.74 ZAC 84.74

PLAN[TOC£NTRIC CONIC

C3 14.416 VHL 3.797 DLA 15.48 RAL 164.$0 RAD 6567.6 VEL 11.653 PTH 2.05 VHP 4.433 DpA 8.96 RAp 164.93 ECC 1.2373

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 18 23 48 2641.98 -27.13 70.39 45.35 98.44 19 7 50 2042.0 -25.68 62.02

90.00 10 32 31 4280.14 2.62 176.45 40.11 61.79 11 43 51 3680.1 -1.17 169.82

100.00 19 53 36 2352.29 -28.32 48.87 45.15 99.99 20 32 50 1752.3 -26.65 40.46

100.00 11 45 22 4043.07 3.68 158.59 39.5Z 60.31 12 52 47 3445.1 -.30 152.06

110.00 21 20 46 2079.65 -$1.43 27.39 44.36 104.19 21 55 25 1479.6 -29.16 18.92

110.00 12 34 43 3890.47 6.38 145.19 57.95 56.35 13 39 33 3290.5 1.92 138.95

DIFFERENTIAL CORRECTIONS MIO-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8821 TRA 5.5416 TC-12.4389 BAU 2.3986 64;T12894.4 STA 673.3 SG3 1236.3 ST 2937.5 $R 573.2 SS 1559.8

ROE .3794 RRA .0575 RC3 .4512 FAU .21079 RRT -.3705 RRF -.4035 NTF .9938 CRT -.4125 CRS ._156 CST -.9717

FOE-1.7562 FRA 6.5539 FC-12.6587 BSP 44879 S_12912.0 R25 .0370 RI3 -.9939 LSA 3320.5 MSA 603.6 SSA 20.7

ODE .9603 BRA 5.5421 0C$12.4451 FSP 4341 96112898.9 $GZ 625.2 THA 178.89 ELI 2947.4 ELI 520.5 ALF 175,25

DISTANCE 843.891 EARTH TO MARS

45.63 VL 32.917 GAL -4.98 AZL 88.18 HCA 255.51 SMA 187.58 ECC .22648 INC 1.8155 Vt 30.065

APO 230.06 V2 26.137

ETC 258.03 CLP 41.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV § 1964 PLIGHT TIME 382.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC DISTANCE 848.113 EARTH TO MARS

RL 148.20 LAL .00 LOL 45.63 VL 32.922 GAL -5.15 AZL 88.18 HCA 256.75 SMA 187.67 ECC .22774 INC 1.8182 vl 30.065

RP 209.55 LAP -1.77 LOP 302.37 VP 23.653 GAP -11.36 kZP 90.42 TAL 331.76 TAp 228.51 RCA 144.93 APO 230.40 V2 26.162

RC 311.060 GL 15.68 GP .62 ZAL 131.02 ZAp 40.68 ET8 179.98 ZAE 64.92 ETE 179.77 ZAC 84.80 (TC 257.98 CLP 40.87

PLANETOCENTR|C CONIC

C] 14.818 VHL 3.849 DLA 14.91RAL 185.11RAO 6567.8 VEL 11.671 pTH 2.05 VHp 4.515 DPA 8.79 RAp 166.29 ECC 1.2439

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 18 32 14 2627.68 -26.98 69.37 46.39 98.93 19 16 2 2027.7 -2§.47 61.03

90.00 10 30 28 4306.66 3.48 177.94 41.19 61.88 11 42 15 5706.7 -.31 171.30

100.00 20 I 39 2339.35 -28.16 47.94 46.16 100.46 20 40 38 1739.4 -26.43 39.56

100.00 11 43 45 4070.21 4.32 159.97 40.61 60.42 12 51 35 3470.2 .55 153.44

110.00 21 27 53 2069.51 -31.26 26.65 45.37 104.60 22 2 23 1469.3 -28.94 18.22

110.00 12 34 0 3912.82 -7.23 146.37 38.95 56.50 13 39 13 3312.8 2.77 140.11

DIFFERENTIAL CC]RRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.9735 TRA 3.7642 TC-12.2771BAU 2.4337 SG713049.0 $GR 676.2 SG3 1178.1 ST 3046.9 SR 378.2 SS 1334.6

ROE .3880 RRA .0574 RC3 .4422 FAU .20055 RRT -.3708 RRF -.4045 RTF .9936 CRT -.4376 CRS .6318 CST -.9733

FOE-1.7810 FRA 6.4113 FC-11.7169 BSP 45474 SG813066.5 R23 .0379 R13 -.9936 LSA 3417.1MSA 597.7 SSA 20.4

BOE 1.0499 BRA 5.7645 BC312.2851FSP 4153 6G113051.4 8G2 627.9 THA 178.90 ELI 3057.7 EL2 518.1 ALP 175.11

LAUCCCM DATE NOV 8 1964 FLIGHT TIM( 384.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC DISTANCE 852.334 EARTH TO MARS

RL 148.20 LAL .00 LOt. 45.63 VL 32.927 GAL -5.28 AZL 88.18 HCA 257.98 SMA 187.75 ECC .22906 1NC 1.8209 vl 30.065

RP 209.34 LAp -1.78 LOP 303.60 VP 23.687 GAP -15.50 AZP 90.38 TAL 331.05 TAp 229.03 RCA 144.75 APO 230.76 V2 26.186

RC 312.019 GL 15.48 GP .61 ZAL 131.99 ZAp 39.86 ET8 179.97 ZAE 63.81ETE 179.80 ZAC 84.87 ETC 257.92 CLP 39,85

PLANETOCENTRIC CONIC

C3 13.243 VHL 3.904 DLA 14.33 RAL 185.91RAD 6567.6 VEL 11.689 PTH 2.06 VHP 4.600 DpA 8.61 RAp 163.68 ECC 1.2509

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 40 38 2613.68 -26.83 68.38 47.44 99.41 19 24 12 2013.7 -25.26 60.06

90.00 10 28 29 4333.37 4.33 179.43 42.50 61.99 11 40 42 3733.4 .55 172.79

100.00 20 9 37 2326.69 -28.00 47.03 47.20 100.91 20 48 24 1728.7 -26.21 38.69

100.00 11 42 10 4095.59 3.38 161.38 41.73 60.55 12 50 26 3495.6 1.41 154.83

110.00 21 35 0 2059.59 -31.08 25.93 46.39 105.00 22 9 19 1459.6 -28.71 17.53

110.00 12 33 18 3935.46 8.07 147.57 40.07 56.67 13 38 53 3335.5 3.63 141.30

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.0714 TRA 5.9933 TC-12.1013 BAU 2.4679 S_T13197,4 8GR 679.0 863 1121.6 ST 3137.3 SR 583.1 SS 1547.6

ROE .3969 RRA .0569 RC3 .4332 FAU .19053 RRT -,3715 RRF -.4060 RTF .9934 CRT -.4607 CR8 .6468 CST -.9747

FOE-1.8015 FRA 8.2682 FC-10.8201 BSP 46089 8_13214.9 R23 .0389 R13 -.9934 LSA 3514.6 MSA 592.0 SSA 20.0

BDE 1.1423 BRA 5.9936 BC312.1090 FSP 3974 S6113199.8 SGZ 630.3 THA 178.90 ELI 3169.0 EL2 515.6 ALF 175.00

LAUNCH DATE NOV 6 1964 FLIGHT TIME 386.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC DISTANCE 856.554 EARTH TO MARS

RL 148.20 LAL .DO LOL 45.63 VL 32.932 GAL -5.43 AZL 88.18 HCA 259.22 SMA 187.84 ECC .23043 INC 1.8236 vl 30.065

RP 209.14 LAp -1.79 LOP 304.84 VP 23.720 GAP -11.65 AZP 90.34 TAL 350.32 TAp 229.54 RCA 144.56 Apo 231.13 V2 26.209

RC 312.930 GL 15.27 GP .60 ZAL 132.96 ZAp 39.07 ET3 179.97 ZAE 62.72 ETE 179.83 ZAC 84.94 ETC 257.87 CLP 39.06

PLANETOCENTRIC CONIC

C3 15.698 VHL 3.962 DLA 13.75 RAL 186.71RAD 6567.6 VEL 11.708 pTH 2.06 VHP 4.686 DpA 8.43 RAp 166.08 ECC 1.2584

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.40 48.50 99.87 19 32 20 2000.0 -23.04 59.12

180.94 43.44 62.12 11 39 12 3760.3 1.42 174.29

46.14 48._ 101.35 20 56 9 1714.3 -25.99 37.83

162.80 42.86 60.71 12 49 19 3521.2 2.28 156.24

25.23 47.42 105.38 22 16 13 1449.9 -28.49 16.86

148.80 41.22 56.87 13 38 35 3358.4 4.51 142.50

MID-COURSE ExECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

86713342.7 SGR 681.7 SG3 1067.2 ST 3269.5 SR 387.8 Ss 1539.0

RRT -.3729 RRF -.4082 RTF .9931 CRT -.4827 CRS .6611CST -.9761

SG_13360.1 R23 .0399 R13 -.9931 LSA 3613.8 MSA 586.1SSA 19.7

S6113345.1 SG2 632.4 THA $78.91 ELi 3282.1 EL2 512.8 ALF 174.92

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 49 0 2600.01 -26.67

90.00 10 26 32 4360.26 5.19

100.00 20 17 35 2314.31 -27.84

100.00 11 40 37 4121.19 6.23

110.00 21 42 6 2049.88 -30.91

110.00 12 32 36 3958.38 8.93

01FFERENT|AL CCRRECTION8

TOE-l.lT14 TRA 6.2288 TC-11,9161BAU 2.5023

ROE .4060 RRA .0562 RC3 .4242 FAU .18091

FOE-1.81¥8 FRA 8.1251 FC3-9.9766 BSP 46658

BDE 1.2398 BRA 6.2291 BC311.9237 FSP 3798

LAUNCH DATE NOV 8 1964 FL|GHT T|NE 386.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC CQNIC D|STANCE 860.772

RL 148.20 LAL .00 LOL 45.63 VL 32.937 GAL -5.59 AZL 88.17 HCA 260.46 S44A

RP 208.94 LAP -1.80 LOP 306.06 VP 23.752 GA_ -11.80 AZP 90.30 TAL 329.58 TAp

RC 313.871 GL 13.05 GP .58 ZAL $33.93 ZAP 38.30 ET9 179.96 ZAE 61.65 ETE

PLAMETOCENTRIC CONIC

C3 16.181 VHL 4.023 DLA 13.$7 RAL 187.52 RAO 6567.6 VI[L 11.729 PTH 2.07 VHP

LNCM AZMTH LNCH TIME L-| T|ME |NJ LAT

90.00 18 57 $8 2586.68 -28.52

90.00 10 24 37 4387.33 6.05

100.00 20 23 30 2302.23 -27.68

100.00 11 39 7 4147.01 7.09

110.00 21 49 10 2040.42 -30.74

110.00 IZ 31 56 3985.58 9.79

DIFFERENTIAL CORRECTIONS

TDE-l.2741 TRA 8.4716 TC-13.7189 BAU 2.5366

ROE .4134 RRA .0553 RC3 .4152 FAU .1T$58

FDE-1.8307 FRA 5.9818 FC3-9.$803 BSAP 47232

BDE 1.3401 BRA 6.4718 BC381.1282 FSP 3627

EARTH TO MARS

187.93 ECC .23186 INC 1.8262 Vi 30.065

230.04 RCA 144.38 AlSO 231.51 V2 26.232

179.86 ZAC 85.02 ETC 257.81 CLP 38.29

4.774 DpA 6.23 RAP 166.51 ECC 1.2663

|NJ L_NG |NJ RT ASC |NJ AZI4TH |NJ T|ME PO CST TZM |NJ 2 LAT INJ 2 LONG

66.46 49.59 100.32 $9 40 25 1986.7 -24.8_ 58.20

$82.47 44.60 62.28 15 37 45 3787.3 2.29 176.80

45.28 49.33 105.77 21 3 52 $702.2 -25.77 37.00

$64.23 44.03 60.88 12 48 $4 3547.0 3.15 157.66

24.55 48.47 $05.75 22 23 $1 1440.4 -28.27 16.21

$50.04 42.39 57.08 13 38 17 3381.6 5.39 148.72

M|O-COURS( EXECUT|ON ACCURACY OR6|T OETERM|NATION ACCURACY

SGT$3483.4 _ 684.3 SG3 $054.7 ST 3382.2 SR 592.3 SS 1528.8

flRT -.3749 RRF -.4880 RTF .9928 CRT -.5038 CRS .6748 CST -.9771

S6888500.7 fl23 .0481 R$3 -.9926 LSA 3713.5 NSA 380.S SSA 19.4

$G$$3485.8 SGZ 634.3 THA $78.95 EL$ 3395.6 EL2 509.9 ALF 174.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19649

LAUNCH DATE NOV 8 1964 FLIGHT TIME 390.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC D|STANCE 864.987 EARTH TO MARS

RL 148.20 LAL .00 LOL 45.65 VL 32.943 GAL -5.75 AZL 88.17 HCA 261,70 3MA 188.03 ECC .23336 INC 1.8288 VI 30.065

RP 208.78 LAP -1.81 LOP 507.33 VP 23_783 GAP -11.94 AZP 90.26 TAL 328.82 TAp 230.53 RCA 144.15 APO 231.90 V2 26.234

RC 314.784 GL 14.83 GP .57 ZAL 134.91 ZAP 37.55 ETS 179.95 ZAE 60.61ETE 179.88 ZAC 85.11ETC 257.74 CLP 37.54

PLANETOCENTRIC CONIC

C3 16.693 VHL 4.086 DLA 12.58 RAL 188.32 RAD 6567.7 VEL 11.751PTH 2.07 VMP 4.863 DpA 8.02 RAp 166.97 ECC 1.2747

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH IN_ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 19 5 34 2573.69 -26.35 65.55 50.89 100.75 19 48 27 1973.7 -24.80 57.31

90.00 10 22 48 4414.57 6.91 184.01 45.78 62.47 11 36 20 3814.6 3.17 177.32

100.00 20 33 25 2290.47 -27.51 44.45 50.42 102.18 21 11 33 1690.5 -25.55 36.20

100.00 11 37 38 4173.03 7.95 165.69 45.22 61.09 12 47 11 3573.0 4.03 159.09

110.00 21 56 14 2031.22 -30.57 23.88 49.54 10&,11 22 30 5 1431.2 -28.06 15.59

110.00 12 31 18 4005.04 10.66 151.31 43.59 57.33 13 36 1 3405.0 6.27 144.96

DIFFERENTIAL CORRECTIONS NIDoCOURSE ExECuTION ACCURACY

T08-1.3809 TRA 6.7201 TC-11.5123 BAU 2.5708 SG713819,1S_ 888.8 SG3 983.9

ROE .4252 RRA .0540 RC3 .4062 FAU .18257 RRT -.3772 RRF -.4144 RTF ,9924

FOE-1.8403 FRA 5.8366 FC3-8.4312 BSP 47777 S¢8813838.4 R23 .0424 R13 -.9925

BOE 1.4449 BRA 6.7204 8C311.5195 FSP 3462 36113621.8 SG2 635.9 THA 178.91

LAUNCH DATE NOV 8 1964 FLIGHT TIM( 392.00

HELIOCENTRIC CCNIC DISTANCE 869.198

RL 148.20 LAL .OO LOt. 45.63 VL 32.948 GAL -5.92 AZL 88.17 HCA 262.95 SMA

RP 208.58 LAp -1.82 LOP 308.57 VP 23.814 GAP -12.09 AZP 90.22 TAL 328.05 TAp

RC 315.690 GL 14.61 GP .56 ZAL 135.89 ZAp 36.82 ET8 179.93 ZAE 89.58 ETE

PLANETOCENTRIC CONIC

C3 17.237 VHL 4.152 DLA 11.99 RAL 189.12 RAD 6567.7 VEL 11.774 PTH 2.08 VHP

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 19 13 46 2581.07 -26.19

90.00 10 20 57 4441.97 7.77

100.00 20 41 13 2279.03 -27.34

100.00 11 36 11 4199.25 8.01

110.80 22 3 16 2022.30 -30.40

110.00 12 30 37 4028.74 11.52

DIFFERENTIAL CORRECTIONS

TOE-1.4902 TRA 6.9772 TC-11.2862 BAU 2.6048

ROE .4352 RRA .0524 RC3 .3973 FAU .15386

FDE-1,8455 FRA 5,6921 FC3-7,7275 BSP 46327

8OE 1,5525 BRA 6,9774 BC311,3032 FSP 3302

ORBIT DETERMINATION ACCURACY

87 3495.8 SR 596.8 S3 1516.9

CRT -,5228 Cfl3 ,6880 CST -,9781

LSA 3814.1MSA 574,9 SSA 19.2

EL1 3510.0 EL2 506.8 ALF 174.79

ARRIVAL DATE DEC 5 1965

EARTH TO MARS

188.12 ECC .23492 INC 1.8315 Vl 30.065

231.00 RCA 143.93 APO 232.31 V2 26.274

179.91 ZAC 85.20 ETC 257.68 CLP 36.82

4,955 DPA 7,80 RAp 167,44 (CC 1,2837

|NJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64,68 51,80 101.17 19 56 27 1961.1 -24,39 56.45

185.56 47.00 62.68 11 34 89 3842.0 4.05 178.86

43,84 51.53 102,87 21 19 12 1679.0 -25.34 35.42

167,16 46,44 61,32 12 46 10 3599,2 4,91 160,54

23,24 50,63 106,45 22 36 88 1422,3 -27,84 14,98

152.89 44.81 57.59 13 37 46 3428.7 7.17 146.21

MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13751,8 SGR 889,1 $63 915,0 ST 3609,6 SR 601,0 38 1503,1

RRT -,3801RRF -,4183 RTF ,9921 CRT -,5404 CRS ,7004 CST -,9789

SGBIST68,6 R23 .0437 R13 -,9921 LSA 3914,7 MSA 569,5 SSA 18,9

36113754.1 SG2 637.3 THA 178.91 EL1 3624.4 EL2 503.6 ALF 174.78

LAUNCH 0ATE NOV 8 1964 FLIGHT TIM( 594.00 ARRIVAL-DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 146.20 LAL .00

RP 208.40 LAp -1.82

RC 316.588 GL 14.39

PLANETOCENTRIC CONIC

C3 17.816 VHL 4.221

LNCH AZMTH LNCH TiME

90.00 19 21 55

90_00 10 19 10

100.00 20 49 qO

100.00 11 34 45

110.00 22 10 16

110.00 12 29 59

DISTANCE 875,406 EARTH TO MARS

LOt. 45,63 VL 32,953 GAL -6,09 AZL 88,17 HCA 234,20 SMA 188,22 ECC ,23655 |NC 1,8340 Vl 30,065

LOP 309,82 VP 23,643 GAP -12,24 AZP 90,19 TAL 327,26 TAp 231,45 RCA 143.69 Apo 232,74 V2 28,294

GP .55 ZAL 136.87 ZAp 36.11 ET3 |78.92 ZAE 58.58 ETE 179.94 ZAC 85.30 ETC 257.62 CLP 36.11

DLA 11,40 RAL 189,92 RAD 6567,7 VEL 11,798 PTH 2,09 VHP 5,048 DpA 7,57 RAP 167,94 ECC 1,2932

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO C$T TIM INJ Z LAT INJ 2 LONG

2546,82 -26,03 63,80 52,g3 101.57 20 4 24 1948,8 -24,17 55.82

4469,53 8,63 187.13 46,24 62,92 11 33 39 3669,5 4,93 180.41

2267,93 -27,18 42,86 52,65 102,95 21 26 48 1667,9 -25,12 34,68

4225,65 9,67 166,65 47,88 61,58 12 45 11 3625,7 5,80 162,00

2013,66 -30,23 22,63 51,73 106,78 22 43 49 1413,7 -27,63 14,39

4052,69 12,39 153.90 46,06 57,89 13 37 32 3452,7 8,06 147,48

DIFFERENTIAL CORRECTIONS

TDE-l.G034 TRA 7.2401 TC-11.0747 8AU 2.6394

ROE .4455 RRA .0505 RC3 .3884 FAU .14547

F08-1.8489 FRA 5.5460 FC3-7.0690 BSP 48838

BDE 1.6641 8RA 7.2403 BC311.0815 FSP 3145

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86713_80.1 3GR 691.4 363 867.8 ST 3723.2 SR 605.1 8S 1487._

RRT -.3835 RRF -,4228 RTF ,9916 CRT -,5574 CRS ,7122 CST -,9797

$6013897.3 R23 .0451 R13 -.9917 LSA 4015.2 MSA 564.0 $8A 16.6

$6113882.6 SG2 638.4 THA 178.90 EL1 3738.7 ELI 500.3 ALF 174.73

LAt._ICH DATE NOV 8 1964 FLIGHT TIM( 396,00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC C_IC DISTANCE 877.809

RL 148.20 LAL .00 LOt. 45.63 VL 32.959 GAL -6.27 A ZI. 88.18 HCA 265.45 S(AA

RP 208.24 LAp -1.83 LOP 311.07 VP 23.872 GAP -12.40 AZP 90.15 TAL 326.45 TAp

RC 317.480 GL 14.16 GP .54 ZAL 137.85 ZAP 35.43 ETS 179.91ZAE 57.80 ETE

PLANETOCENTRIC CONIC

C3 18.431VHL 4.293 OLA .10.80 RAL 190.71 RAO 6567.7 V[L 11.824 PTH 2.09 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 30 0 2536.95 -25.86

90.00 10 17 28 4497.25 9.48

100.00 20 56 45 2257.19 -27.01

100.00 11 33 22 4252.19 10.52

110.00 22 17 14 200_.33 -30,06

110.00 12 29 22 4076,66 13,26

DIFFERENTIAL CA3RRECTION9

TOE-1.7207 TRA 7.5107 TC-10,8470 BAU 2,6743

ROE .4561RRA .0482 RC3 .3795 FAU .13739

FOE-1.8463 FRA 5.5991 FC3-6.4535 BSP 493|4

BOG 1.7801BRA 7.5108 8C310.8537 FSP 2992

EARTH TO MARS

188.31 ECC .23825 INC 1.8366 vl 30.085

231,90 RCA 143,45 APO 233,18 V2 28,314

179.96 ZAC 85.40 ETC 257.55 CLP 35.42

5.144 DPA 7.33 RAp 168.45 ECC 1.3033

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62,97 54,08 10i,95 20 12 17 1936,9 -25,95 54,82

168,72 49,50 63,19 11 32 23 3897,2 5,81 181,97

42,10 53,79 103,32 21 34 22 1657,2 -24,91 33,93

170.16 48,95 61.86 12 44 14 3652,2 6,88 183,48

22,03 52,85 107.09 22 50 39 1405,3 -27,43 13,83

155.23 47.34 58.20 13 37 19 3476.9 8.97 148.77

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14005,S $GR 693,6 SG3 822,3 ST 3837,2 8R 809,1 $8 1470,1

RRT -.3875 RRF -,4279 RTF .9912 CRT -.5735 CR3 .7238 CST -.9902

86814022,5 R23 ,0467 R13 -,9912 L3A 4116,3 MSA 556,8 $$A 18,4

8G114007.9 SG2 639.3 THA 178.90 EL1 3853.5 EL2 498.9 ALF 174.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 8 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .00 45.63 VL 32,965 G4L

RP 208.08 LAP -1.84

RC 316.367 Gb 13.93

PLANETOCENTR|C CONIC

C3 19.084 VHL 4.368

LNCH AZMTH LNCH TIME

90.00 19 58 2

gO.DO 10 15 44

100.00 21 4 26

100.00 11 32 1

110.00 22 24 10

110.00 12 26 46

01FFERERTIAL CORRECTIONS

TDE-1.8404 TRA 7.7889 TC-10,6119 8AU 2,7081

ROE .4671 RRA .0456 RC3 .3706 FAU .12955

FDE-1.8413 FRA 5.2510 FC3-5.8771 8SP 49794

8OE 1.6g88 8RA 7.7890 BC310.6184 FSP 2844

LOL

LOP 312.32 VP 23.900 GAP -12.55 AZP 90.11 TAL 525.63 TAp 232.32 RCA 143.19 APO 235.64

GP .53 ZAL 138.83 ZAP 34.76 ET8 179.90 ZAE 56.63 ETE 179.99 ZAC 85.51 [TC 257.48

DLA 10.21 RAL 191.51 RAG 8567.8 VEL 11.852 PTH 2.10 VHP §.241 OPA 7.09 RAP 168.99

L-! TIME INJ LAT [HJ LONG [NJ RT ASC [NJ AZMTH ZNJ TIME PO _ST TIM ]NJ 2 LAT

2525.47 -25.70 62.17 55.25 102.32 20 20 7 1925.5 -23.74

4525.10 10.33 190.32 50.80 63.49 11 31 9 3925.1 6.69

2246.81 -26.85 41.38 54.98 103.67 21 41 53 1646.8 -24.70

4276.99 11.38 171.68 50.25 62.17 12 43 20 3679.0 7.57

1997.31 -29.90 21.47 53.99 107.39 22 57 27 1397.3 -27.23

4101.26 14.14 158.59 46.64 58.55 13 37 7 3501.3 9.87

HI0-COURS( EXECUTION ACCURACY

86714125.6 SGR 695.6 SG3 778.4

RRT -.3916 RRF -.4335 flTF .9907

86814142.7 R23 .0484 R13 -.9907

S6114128.2 862 639.8 THA 178.89

DISTANCE 681.806 EARTH TO MARS

-6,45 AZL 86.16 HCA 268.70 SNA 188.41ECC .24002 INC 1.8392 Vl 30.065

v2 26.532

CLP 34.76

ECC 1.3141

INJ 2 LONG

54.04

183.54

33.23

164.97

13.29

150.08

ORBIT OETERMINATION ACCURACY

ST 3949.8 SR 612.9 SS 1450.7

CRT -.5864 CR3 .7347 C$T -.9807

LSA 4216.0 MSA 553.4 SSA 18.1

EL1 3966.5 EL2 493.5 ALF 174.70

LAUNCH DATE NOV 8 1964 FLIGHT TIN( 400.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC

RL 148.20 LAL .OO

RP 207.93 LAp -1.84

RC 319.247 GL 13.69

PLANETOCENTRIC CONIC

C3 19.777 VHL 4,447

LNCH AZMTH LNCH TIME

90.00 19 46 O

90.00 10 14 4

100.00 21 12 4

100.00 11 30 41

110.00 22 31 3

110.00 12 26 11

DIFFERENTIAL CCRRECTIONS

TOE-1.9640 TRA 8.0759 TC-10.3726 BAU 2.7443

ROE .4784 RRA .0426 RC3 .3618 FAU .12197

FOE-1.8330 FRA 5.1021 FC3-5.3381 BSP 50259

BDE 2.0214 8RA 6.0760 BC310.3789 FSP 2702

DISTANCE 685.997 EARTH TO MARS

LOL 45.63 VL 32.970 GAL -6.64 AZL 88.16 HCA 267.98 SNA 188.51 ECC .24187 INC 1.8418 vl 30.065

LOP 313.58 VP 23.927 GAP -12.71 AZP 90.07 TAL 324.79 TAp 232.74 flCA 142.92 APO 234.11 V2 26.349

r_P .52 ZAL 139.81 ZAP 34.11 ET8 179.88 zAIE 55.68 ETE 180.01 ZAC 85.62 ETC 257.41 CLP 34.11

DLA 9.61 RAL 192.30 RAD 6567.8 VEL 11.881 PTH 2.11 VHP 5.341 DPA 6.83 RAp 169.54 ECC 1.3255

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT IMJ 2 LONG

2514.38 -25.53 61.40 56.43 102.68 20 27 34 1914.4 -23.55 53.30

4553.10 11.18 191.95 52.12 63.81 11 29 57 3953.1 7.57 185.13

2236.80 -26.66 40.68 56.12 104.00 21 49 21 1636.8 -24.49 32.56

4305.91 12.23 173.23 51.58 62.51 12 42 27 3705.9 8.45 166.48

1989.61 -29.74 20.92 55.14 107.66 23 4 13 1389.6 -27.04 12.78

4125.86 15.00 157._HS 49.96 58.92 13 36 57 3525.9 10.78 151.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI4243.5 6GM 697.5 SG3 736.0 ST 4062.2 SR 616.6 SS 1429.5

RRT -.3966 RRF -,4396 RTF .9901 CRT -.6025 CRS .7451 CST -.9811

S_fB14260.6 R23 .0502 fl13 -.9901 LSA 4315.6 MSA 548.3 SSA 17.8

86114246.2 8GZ 640.1 THA 178.89 ELI 4079.4 EL2 490.0 ALF 174.70

LJUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.20 L4L .O0

RP 207.79 LAP -1.84

RC 320.122 GL 13.45

PLANETOCENTRIC CONIC

C3 20.515 VHL 4,529

LNCH AZMTH LNCH TIME

gO.DO 19 55 54

go.o0 10 12 27

tOO.QO 21 19 39

tOO.DO 11 29 23

110.00 22 37 54

110.00 12 27 37

FLIGHT TIME 402.00 ARRIVAL OATE DEC 15 1965

DISTANCE 890.181 EARTH TO MARS

LOL 45.63 VL 32.976 GAL -6.84 AZL 88.16 HCA 269.21 SMA 188.61ECC .24380 ]NC 1.8444 vl 30.065

LOP 314.83 vP 23.953 GAP -12.87 AZP 90.03 TAL 323.93 TAp 233.14 RCA 142.65 ApO 234.60 v2 26.366

GP .51 ZAL 140.79 ZAp 53.49 ETS 179.87 ZAE 54.75 ETE 180.04 ZAC 85.74 ETC 257.54 CLP 35.48

DLA 9.01RAL 193.06 RAD 6567.8 VEL 11.912 pTH 2.12 VHP 5.442 DpA 6.57 RAp 170.11ECC 1.3376

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2503.71 -25.37 60.66 57.62 103.01 20 35 38 1903.7 -23.35 52.56

4581.22 12.02 193.5D 53.47 64.17 11 28 48 3981.2 8.44 186.73

2227.17 -26.52 40.01 57.31 104.32 21 56 46 1627.2 -24.29 31.92

4332.g9 13.08 174.79 52.93 62.88 12 41 36 3733.0 9.34 168.00

1982.26 -29.59 20.40 56.31 107.95 23 10 57 1382.3 -26.85 12.29

4150.66 15.67 159.36 51.34 59.32 13 36 48 3550.7 11.68 152.76

DIFFERENT IAL CORRECTIONS

TOE-2.0921 TRA 8.3689 TC-10.1322 8AU 2.7606

ROE .4900 RRA .0393 RC3 .3531FAU .1146g

FOE-1.8221FRA 4.9513 FC3-4.8401 8SP 50675

8DE 2.1487 8RA 8.3690 8C310.1384 PSI = 2361

LAUNCH DATE NOV 8 1964

HELIOCENTRIC C.ON[C

RL 148.20 LAL .00

RP 207.66 LAp -1.85

RC 320.992 GL 13.22

PLANETOCENTRIC CONIC

C3 21.298 VHL 4.615

LNCH AZMTM LNCH TIME L-; TIME ]NJ LAT

90.00 20 1 45 2493.44 -25.21

90.00 10 10 52 4609.47 12.85

100.00 21 27 10 2217.93 -26.36

100.00 11 26 7 4360.21 13.91

110.OO 22 44 43 1975.25 -29.44

110.00 12 27 4 4175.65 16.73

DIFFERENTIAL CCRRECTIONS

TOE-2.2230 TRA 8.6709 TC3-9.8877 BAU 2.6171

ROE .5020 RRA .0355 tiC3 .3444 FAU .10765

FOE-1.8077 FRA 4.7993 FC3-4.3757 BSP 51079

8DE 2.2790 BRA 8.6710 BC3 9.8937 FSP 2425

MID-COURSE ExECuTION ACCURACY

96T14357.8 SGR 699.3 SG3 695.3

RRT -.4020 RRF -.4464 RTF .9895

86614374.8 R23 .0522 R13 -.9895

S6114360.5 SG2 640.2 THA 178.88

FLIGHT TIM( 404.00

DISTANCE 894.356

ORBIT DETERMINATION ACCURACY

ST 4173.8 SR 620.1 SS 1406.7

CRT -.6161 CRS .7554 CST -.9814

LSA 4414.6 MSA $43.O SSA 17.6

EL1 4191.5 EL2 486.4 ALF 174.70

ARRIVAL DATE DEC 17 1965

EARTH TO MARS

LOL 45.63 VL 32.982 GAL -7.04 AZL 88.15 HCA 270.46 SNA 188.72 ECC .24381 IHC

LOP 316.09 VP 23.978 GAP -13.03 AZP 69.99 TAt. 323.06 TAp 233.52 RCA 142.33 APO

GP .50 ZAL 141.77 ZAP 32.87 ET8 179.86 ZA( 53.84 ETE 180.06 ZAC 85.86 ETC

1.8470 Vl 30.065

235.11 V2 28.381

257.27 CLP 32.8?

OLA 8.42 RAL 193.87 RAD 6567,9 V(L 11.945 PTH 2.13 VHP 5.$46 DPA 6.30 RAP 170.70 ECC 1.3505

INJ L.OHG INJ RT ASC INJ AZMTH INJ TIME

$9.95 58.84 103.34 20 43 18

195.24 54.85 64.55 11 27 41

39.36 58.32 104.62 22 4 8

176.38 54.31 63.27 12 40 48

19.gl 5?.49 108.21 23 17 38

160.79 52.73 59.75 13 36 40

NIO-COUR_ EXECUTION ACCURACY

SGT14468.3 STIR 701.0 863 655.9

RRT -.4077- RRF -.4536 RTF .9888

86614485.2 R23 .0544 Rt3 -.9888

SGl14471.1 862 640.0 THA 178.87

PO CST TIM INJ 2 LAT INJ 2 LO446

1893.4 -23.13 51.90

400g.5 9.32 188.34

1617.9 -24.10 31.30

3760.2 10.22 169.54

1375.2 -26.67 11.82

3575.7 12.5g 154.13

ORBIT DETERMINATION ACCURACY

ST 4283.7 SR 623.5 $9 1381.9

CRT -.6287 CRS .7651 CST -.9816

LSA 4512.1MSA 538.0 $SA 17.4

EL1 4301.8 EL2 482.8 ALF 174.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LA_CH DATE NOV 8 1964 FLIGHT T|M[ 406.00 ARRIVAL DAlE DEC 19 1963

HELIOCENTRIC CONIC DISTANCE 898.523 EARTH TO NAR3

RL 148.20 LAL .00 LOL 45.63 YL 32.988 GAL -7.25 AZL 68.15 HCA 271.72 SMA 188.82 ECC .24790 |NC 1.8496 VI 30.065

RP 207.34 LAP -1.86 LOP $17.$5 Vp 24.002 GAP -13.20 AZp 89.94 TAL $22.17 TAp 235.89 RCA 142.01APO 235.83 Y2 26.386

RC 321.856 GL 12.g? GP .49 ZAL 142.74 ZAp $2.28 ET3 179.84 ZAE 52.95 ETE 180.08 ZAC 85.99 ETC 257.20 CLP 32.28

PLANETOC(NTRIC CONIC

C3 22.131VNL 4.704 DLA 7.82 RAL 194.85 RAO 8567.9 V(L 11.980 pTH 2.14 VHp 5.852 DPA 8.02 RAp 171.31ECC 1.3642

_N¢_ AZMTM L_CH Tit_ L-I TIME INJ LAT

90.00 20 9 31 2483.59 -25.08

80.00 10 9 19 4657.85 15.87

100.00 21 $4 38 2299.08 -26.21

100.00 11 28 53 4587.57 14.75

110.00 22 51 28 1968.59 -29.30

110.00 12 26 32 4200.82 17.59

DIFFERENTIAL CCRRECTION$

TDE-2.3390 TRA 8.9815 •C3-9.6432 BAU 2.6546

RDE .5144 RRA .0314 RC3 .3857 FAU .10087

FDE-1.7915 FRA 4.6456 FC3-$.946| 8SP 51449

BO( 2.4145 BRA 8.9813 BC$ 9.6490 FSP 2291

LAUt4CH OATE NOV 8 1984

H(LIOCEN•RZC C_IC

RL 148.20 LAL .00 LOL 45.63 VL

RP 207.42 LAp -1.63 _ 316.61 _p

INJ LONG l_J RT ASC [HJ AZMTH 1HJ TIME PO CST TIM ISJ 2 LAT INJ 2 LONG

59.27 60.07 105.84 20 50 54 1865.8 -22.93 31.24

196.92 56.26 64.96 11 26 37 4037.8 10.19 188.98

$6.75 59.74 104.91 22 18 27 1609.t -23.91 30.71

177.96 55.72 63.70 12 40 1 3787.8 11.09 171.10

19.45 58.69 108.45 23 24 17 1368.6 -28.50 11.38

162.24 54.15 60.21 13 36 33 $600.8 13.30 133.32

MID-COURSE ExECU•ION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14576.9 S_ 702.7 SG3 616.0 ST 4393.3 SR 628.7 88 1353.9

RRT -.4140 RRF -.4615 RTF .9860 CR• -.6408 CR8 .•749 CS• -.9817

S&B14593.6 R23 .0566 R13 -.9880 LSA 4609.6 MSA 553.0 SSA 17.1

S6114579.8362 639.3 THA t76.85 EL1 4411.6 EL2 479.1ALF 174.71

FL|GHT Till| 408.00 ARRIVAL DATE DEC 21 /965

OISTANCE 902,679 EARTH TO MARS

$2.994 GAL -7.48 AZL 88.15 HCA 272.98 SMA 188.95 ECC .25009 INC 1.8522 Vl 30.065

24,025 GAP -13.37 AZP 89.90 TkL. 321.27 TAP 234.25 flCA 141.66 APO 238.18 V2 24.409

RC 322.714 GL 12.73 GP .48 ZAL 143.71 ZAp 31.70 ETS 176.83 ZN[ 52.07 ETE 180.10 ZAC 86.12 E•C 257.15 CLP 31.70

PLANETOCENTR|C C(_4ZC

C3 23.015 VHL 4.797 OLA 7.23 RAL 195.43 RAD 6357.9 _L 12.016 P_M • 2.14 VHP 3.761 DpA 5.73 RAp 171.93 (CC 1.3768

LNCH AZMTH LI_M TIME L-I TIME INJ LAT INJ LONG INJ fiT ASC |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT 1NJ 2 L(_G

90.00 20 17 14 2474.15 -24.90 58.62 61.31 103.93 20 56 26

90.00 10 • 46 4666.31 14.49 198.61 $7.69 65.40 11 25 33

100.00 21 42 2 2200.63 -26.06 $8,17 60.98 105.18 22 16 43

100.00 11 25 41 4415.06 15.57 179,61 57.16 64.16 12 39 16

110.00 22 58 11 1962.30 -29.16 19.01 59.91 108.68 23 30 34

110.00 12 26 1 4226.16 /6.44 163.71 55.59 60,70 13 36 27

DIFFERENTIAL CCMRECTION3 MID-_UR_[ ExECuTION ACCURACY

TOE-2.4997 TRA 9,2995 TC3-9.3974 BAU 2.8953 SGT14681.4 _ 704.2 363 581.4

ROE .5_72 RRA .0266 RC$ .3272 FAU .09431 flflT -,4206 RRF -.4698 flTF .9871

F0(-1.7715 FRA 4.4905 FC3-3.5478 BSP 51788 9_14996.3 R23 ,0583 R13 -.9672

80( 2.5557 8RA 9.2996 8C3 9.4031 FSP 2162 _114994,4 S_2 638.8 THA 178.84

1874.2 -22.74 50.61

4066.3 11.05 191.62

1600.6 -23.72 30.13

$815.1 11.97 172.67

1382.3 -26.34 10.97

3826.2 14.40 156.93

ORBIT DETERMINATION ACCURACY

ST 4501.0 SR 629.7 88 1S27.8

CRT -.8528 CRS .7842 C3T -,9617

LSA 4705.$ MSA 527.9 SSA 16.9

ELI 4519.9 EL2 475.3 ALF 174.73

LAUNCH OATE NOV 8 1964 FLIGHT TIME 410.00 ARRIVAL DATE DEC 23 1965

HE_|(:_EHTRIC COt41C O|$TARC( gOs.828

RL 146.20 LAL .00 LOL 45.63 VL 33.000 GAL -7.68 AZL 88.15 HCA 274.24

RP 207.31 LAP -1.85 LOP 319.87 VP 24.048 GAP -13.55 AZP 89.86 TAL $20.$5

RC 323.586 GL 12.49 GP .47 2AL 144.68 ZAP $1.14 ET$ 179 .$1 2AE 51.20

PLANETOCENTRIC CONIC

C3 23.956 VHL 4.894 OLA 8.64 RAL 198.20 RAO 6568.0 VEL 12.055 PTH 2.15

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ fiT ASC |NJ AZI4TH

g0.00 20 24 52 2465.14 -24 75 58.00 62.57 104.21

90.00 10 6 20 4694.88 15.29 200.$$ 59.15 65.87

100.00 21 49 23 2192.58 -25.92 37.61 62.25 105.44

tOO.D0 11 24 $0 4442.68 16.38 181.26 56.63 64.64

110.00 23 4 51 1956.$7 -29.03 16.60 61.15 108.89

110.00 12 25 31 4251.64 19.28 165,20 57.07 61.21

EARTH TO MARS

SflA 189.04 ECC .25237 INC 1.8548 Vl 30.065

TAp 234.59 RCA 141.35 Apo 256.74 v2 26.422

ETE 180.12 ZkC 66.26 ETC 237.06 CLP 31.14

VHp 5.871 OpA 5.44 RAp 172.57 ECC 1.3943

|NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

21 5 57 1865.1 -22.56 50.02

11 24 35 4094.9 11.90 193.29

22 25 55 1592.6 -23.55 29.62

12 38 $$ $842.7 12.83 174.27

23 $7 28 1356.4 -26.18 10.58

15 36 23 3651.8 15.30 158.36

DIFFERENTIAL CORRECTIONS

70E-2.6419 •RA 9.6271 1C3-9.1512 6AU 2.9_26

ROE .5403 RRA .0217 RC3 .3187 FAu .08797

FDE-1.7489 FRA 4.$335 FC3-3.1792 BSP 52105

BDE 2.8966 BRA 9.6271 9C3 9.1587 F_ 2036

MID-COURSE EXECUTION ACCURACY

_T14763.0 SGR 705.7 SG3 546,2

RRT -.4276 RRF -.4787 RTF .9661

S6614799.6 R23 .0622 RI3 -.9862

36114T86,1 SG2 637.6 TMA 176.63

LAUNCH DATE NOV 8 1964 FLIGHT Title 412.00

HELIOCENTRIC C._qlC DISTANCE 910.958

RL 148.20 LAL .00 LOt. 45.63 VL 33.006 GAL -7.91 AZL 68.14 HCA 275.50

RP 207.21 LAP -1.85 LOP 321.13 VP 24.069 GAP -13.72 AZP 89.02 TAt. 319.41

RC 324.415 GL 12.25 GP .46 ZAL 145.64 ZAP 30.60 ET8 179.79 ZA( 50.$5

PLAN(•OCENTR|C CONIC

C3 24.955 VHL 4.996 OLA 6.05 RAL 196.97 RAD 6568.0 VEL 12.097 pTH 2.17 VHP

LNCH AZMTH LNCH TIME L-I •|ME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH

90.00 20 32 27 2456.55 -24.61 57.41 63.85 104.47

90.00 10 4 53 4723.53 18.08 202.06 60.65 66.37

100.00 21 56 40 2184.93 -25.76 37.0R 63.$0 105,66

100.00 11 23 22 4470.40 17.16 162.93 60.13 65.16

110.00 23 11 26 1950.81 -28.91 18.21 62.39 109.09

110.00 IZ 25 2 4277.$0 20.12 166.73 58.58 61,76

DIFFER(N•IAL _0RREC•l(_46 MID-CoURSE EXECUTION ACCuRACy

TDE-2.7691 TRA 9.9635 TC3-8.9034 9AU 2.9729 SGT14881.3 _R 707.0 SG3 $12.2

RDE .8538 RRA .0162 RC$ .3103 FAU .08184 RRT -,4549 RRF -.4880 RTF .9651

FOE-1.7236 FRA 4.1749 FC3-2.6392 BSP $2371 STA814898.1 R23 .9653 R13 -,9651

80E 2.8436 BRA 9.9635 8C3 8.9108 FSP 1912 S6114684.5 862 636.5 THA 176.81

ORBIT DETERMINATION ACCURACY

ST 4606°6 SR 652.6 SS 1298.1

CR• -.6651CR8 .7932 CST -.9817

LSA 4799,$ MSA 523.0 SSA 16.6

ELI 4626.0 EL2 471.5 ALF 174.74

ARRIVAL DATE DEC 25 1965

EARTH TO MARS

SMA 189.|4 ECC .25473 |NC 1.8574 vl 30.065

TAp 234.91 RCA 140.96 APO 237.33 V2 26.434

ET( 180.t4 ZAC 86.40 ETC 256.99 CLP 30.60

5.985 OPA 5.13 RAp 175.23 ECC 1.4107

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

21 13 24 1856.5 -22.38 49.45

li 23 $7 4123.6 12.75 194.97

22 $3 5 1584.9 -23.38 29.11

12 37 $2 $870.4 13.69 175.88

23 43 59 1350.6 -28.03 10.21

13 36 20 3677.3 18.19 159.81

OR�|T OETERMINATI_ ACCURACY

ST 4710.6 SR 635.$ $8 1266,8

CRT -.6734 CR$ ,8021 C$T -.9815

LSA 4691.7 M$A 518,Z SSA 16.4

EL| 4•30.2 EL2 487.7 ALF 174.76

i
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH DATE NOV 6 1984 FLIGHT TIMA[ 414.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 148.10 LAL .OO 48.83 VL

RF 207.12 LAP -1.85

RC 325.253 GL 12.00

PLANETOC(NTRI¢ CONIC

C3 29.018 VHL 5,101

LNCH AZIATM INCH TIME

90.00 20 39 88

90.00 10 3 29

100.00 22 3 53

100.00 11 22 15

110.00 23 16 Z

110.00 12 24 35

DIFFERENTIAL CORRECTIONS

T06-2.9413 TRA10.3083 TC3-9.6624 BAU 3.0149

ROE .5677 RRA .0102 RC3 .3020 FAU .07593

F0(-1.6933 FRA 4.0140 FC3-2.5266 BSP 52605

6OE 2.9658 BRA10,3083 BC3 8.6676 FSP 1792

DISTANCE 915.077 EARTH TO MARS

LOL 33.012 GAL -8.14 AZL 00.14 HCA 276.77 SMA 189.25 (CC .25723 INc 1.8601 vl 30.065

LOP 322.40 Vp 24.089 GAP -13.91AZP 89.78 TAL 318.46 TAp 235.22 RCA 140.57 Apo 237.94 V2 26.444

GP .46 ZAL 146.80 ZAP 30.07 ET8 179.78 ZAE 49.52 ETE 180.16 ZAC 86.54 ETC 256.92 CLP 30.07

OLA 5.46 RAL 197.73 flAO 6588.1VEL 12.141PTH 2.18 VHP 6.1010pA 4.82 RAP 173.89 ECC 1.4282

L-I TIN( IMJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

ZA.AJk.38 -24.47 58.85 65.14 104.71 21 20 46 1848.4 -22.21 48.91

4752.31 16.88 203.82 62.17 66.90 11 22 41 4152.3 13.59 196.67

2177.70 -25.84 36.59 64.78 105.91 22 40 11 1577.7 -23.21 26.64

4498.23 17.97 164.62 61.68 65.70 12 37 13 3898.2 14.54 177.51

1949.62 -26,79 17.85 63.66 109.27 23 50 28 1345.8 -25.89 9.87

4303.06 20.94 188.27 60.12 62.34 13 36 18 3703.1 17.07 161.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88714976.9 sr_ 708.3 SG3 479.4 ST 4812.7 SR 637.8 SS 1233.8

RRT -.4427 RRF -.4979 RTF .9838 CRT -.6833 CRS .8108 CST -.9812

S¢dD14993.8 R23 .0686 R13 -.9839 LSA 4982.8 MSA 513.2 SSA 16.2

$G|14980.1 8GZ 835.0 THA 178.80 EL1 4832.6 EL2 463.8 ALF 174.78

LAUNCH DATE NOV 8 1964 FLIGHT TIM( 416.00 ARRIVAL DATE DEC 29 1965

DISTANCE 919.161 EARTH TO MARS

-8.38 AZL 68.14 HCA 278.03 S44A 189.37 ECC .25982 INC 1.8627 V1 30.065

TAL 317.49 TAP 235.52 RCA 140.16 APO 238.57 v2 26.454

ZAE 48.70 ETE 180.18 ZAC 86.69 ETC 256.85 CLP 29.56

HELIOCENTRIC CCNIC

RL 148.20 LAL .00 LOt. 45.83 VL 33.018 GAL

RP 207.04 LAp -1.84 LOP 323.66 VP 24.100 GAP -14.10 AZP 89.74

RC 328.088 ft. 11.76 _ .45 zAL 14T.5S ZAP 29.56 ETS 179.78

PLAN(TOCENTRIC CONIC

C3 27.149 VHL 5.210 OLA 4.80 RAL 1R8,49 RAO 8888.1 VI[L 12.187 PTH 2.19 VHP 6.219 DpA 4.51 RAp 174.58 ECC 1.4468

LNCN AZMTH LNCH TIM( L-T TIN( INJ LAT |NJ I.CIAG INJ RT ASk INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT [NJ 2 L@448

90.00 20 47 24 2440.63 -24.33 58.33 66.44 104.94 21 28 5 1840.6 -22.05 48.40

90.00 10 2 6 "4781.15 17.82 20S.$9 63.72 67.47 11 21 48 4181.2 14.41 198.38

100.00 22 11 3 2170.88 -25.52 38,13 86.08 106.13 22 47 14 1570.9 -23.06 28.19

100.00 11 21 9 4526.18 18.74 186.33 83.Z1 86.28 12 36 35 3926.2 15.38 179.16

110.00 23 24 33 1940.80 -28.60 17.52 64.94 109.44 23 56 34 1340,8 -25.76 9.56

110.00 12 24 9 4328.99 21.75 189.85 61.89 62.96 13 36 17 3729.0 17.93 162.78

DIFFERENTIAL CORRECTIONS NIO-COURN( (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T09-3.0987 TRA10.8841 TC3-8.4198 BAU 3.0578 SGTI§06R.8 Slit 709.5 883 447.8 ST 4912.4 SR 640.1 59 1199.2

ROE .5820 flRA .0038 RC3 .2938 FAU .07018 RRT -.4507 RRF -.5081 RTF .9824 CRT -.8925 CRS .8193 (ST -.9809

F09-1.6643 FflA 3;8517 FC3-2.237R B8P 52021 _18815088.4 fl23 .0711_ R13 -.9825 LSA 5071.6 MSA 508.4 $SA 16.0

BOE 3.1509 6RA10.6641BC3 8.4249 FSP 1678 _115073.1 $4;2 633.2 THA 178.78 ELI 4932.5 EL2 459.9 ALF 174.80

LAUNCH DATE NOV 8 1964 FLIGHT TIME 418.00 ARRIVAL DATE OEC 31 1g65

HELIOCENTRIC CONIC

RL 146.20 LAL .00

RP 208.98 LAP -1,64

RE 328.917 GL 11.51

PLANETOCENTRIC CONIC

C3 28.350 VHL 5.325

LNCH AZMTH LNCH TIME

90.00 20 54 47

90.00 10 O 46

100.00 22 18 9

100.00 11 20 5

110.00 23 31 1

110.00 12 23 43

DIFFERENTIAL CORRECTIONS

TOE-3.2570 TRAII.0287 TC3-8.1810 8AU 3.1026

ROE .5968 RflA -.0034 RC3 .2858 FAU .06463

FOE-1.6304 FRA 3.6868 FC3-1.9735 BSP 52998

60E 3.3113 8RAl1.0287 BC3 8.1860 FSP 1563

DISTANCE 923.269 EARTH TO MARS

LOt. 45.63 VL 33.025 GAL -8.63 AZL 88.13 HCA 279.30 SMA 189.48 ECC .26282 INC 1.8653 vl 30.065

LOP 324.93 VP 24.126 GAP -14.29 AZP 89.70 TAL 316.50 TAp 235.80 RCA 139.74 Apo 239.22 v2 26.463

GP .44 ZAL 148.50 ZAP 29.06 ET3 179.74 ZAE 47.90 ETE 180.20 ZAC 86.85 ETC 256.78 CLP 2g.06

OLA 4.30 RAL 199.23 RAD 6568.1VEL 12.238 PTH 2.20 VHP 6.3410pA 4.16 RAp 173.28 ECC 1.4666

L-I TIME lNJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ Z LAT INJ 2 LONG

2433.31 -24.20 55.83 67.77 105.16 21 35 20 1833.3 -21.89 47.92

4810.07 18.36 207.38 65.30 68.08 11 20 56 4210.1 15.22 200.11

2164.43 -25.39 35.69 67.40 106.33 22 54 13 1564.4 -22.91 27.77

4334.18 19.50 188.07 64.60 66.89 12 36 O 3934.2 16.21 180.83

1936.36 -28.58 17.21 66.24 109.60 24 3 17 1336.4 -25.64 9.27

4355.01 22.55 171.43 63.29 63.60 13 36 18 3755.0 18.82 164.30

MID-COUR8( EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

88T15159.8 8GR 710_7 SG3 417.3 ST 5009.9 SR 642.2 SS 1163.0

RflT -.4591RRF -.5189 RTF .9808 CRT -.7015 CRS .8278 CST -.9804

S6815176.5 R23 .0764 R13 -.9809 LSA 5158.6 MSA 503.5 SSA 15.7

38115163.3 SG2 631.2 THA 176.77 ELI 5030.3 EL2 455.9 ALF 174.82
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